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OC 1: Vascular biology

OC 1.1 Evidence for functional PAR4 thrombin receptor 
expression in cardiac fibroblasts and its regulation by 
 glucose
A. C. Fender1, S. Kleeschulte2, D. Gorski3, J. Schmitt3, K. Schrör3

1Abt. Experimentelle & Klinische Hämostase, Klinik Für Anästhesiologie, Operative 
Intensivmedizin Und Schmerztherapie , Universitätsklinikum Münster, Münster, 
Germany, 2Klinik Für Gastroenterologie, Hepatologie Und Infektiologie , Universit-
ätsklinikum Düsseldorf, Düsseldorf, Germany, 3Institut Für Pharmakologie & Klin-
ische Pharmakologie , Universitätsklinikum Düsseldorf, Düsseldorf, Germany

Objectives: Thrombin inhibition was recently reported to protect against 
diabetic cardiomyopathy in mice, in part by downregulating protease-acti-
vated receptors PAR1 and PAR4. PAR1 is highly abundant in cardiac fibrob-
lasts, PAR4 is reportedly absent. In smooth muscle cells, PAR4 expression is 
also low but rises markedly with hyperglycemia, contributing to vascular re-
modelling in diabetic mice. We here examined if PAR4 is a glucose-respon-
sive gene with remodelling-related functions in cardiac fibroblasts. 
Methods: Diabetes was induced in mice with streptozotocin or diabetogenic 
diet. Cardiac fibroblasts were isolated by enzymatic digestion and cultured in 
low (LG, 5.5. mM) or high glucose (HG, 25 mM) medium. Gene and protein 
expression were assayed by realtime PCR and western blot, redox stress with 
dihydroethidium fluorescence, migration by wound-scratch assay. 
Results: PAR4 expression was higher in whole hearts and cardiac fibroblasts 
from diabetic mice and in cardiac fibroblasts cultured in HG. PAR4 mRNA 
adapted rapidly to incremental changes in extracellular glucose. HG fibrob-
lasts exhibited increased basal redox stress and cytokine gene expression but 
less migration than LG cells, and responded more strongly to thrombin. This 
functional augmentation was absent in PAR4-/- fibroblasts. 
Conclusion: PAR4 is expressed in cardiac fibroblasts and dynamically regu-
lated by hyperglycemia in vitro and in vivo, impacting on thrombin-driven 
migration, inflammation and oxidant stress. Since the heart is a major target 
for end-organ damage in diabetes, to which cardiac fibroblasts critically con-
tribute, these findings might add further evidence for the usefulness of the re-
cently developed PAR4 antagonists in clinical settings. 
Disclosure: No significant relationships. 

OC 1.2 CLIC1 promotes thrombus formation and 
 angiogenesis through interaction with integrins
L. M. Knowles1, E. Ampofo2, M. D. Menger2, P. Niewald1, A. Drawz1,  
I. Mueller1, H. Eichler1, J. Pilch1

1Inst. Of Clinical Hemostaseology & Transfusion Medicine, Saarland University 
Hospital, Homburg/Saar, Germany, 2Inst. Of Clinical & Experimental Surgery, 
 Saarland University Hospital, Homburg/Saar, Germany

Objectives: Chloride intracellular channel 1 (CLIC1) has been shown to be 
involved in thrombus formation as well as angiogenesis but its role in these 
processes is largely unknown. Here, we tested if CLIC1 supports cell adhesive 
processes relevant for endothelial and platelet function. 
Methods: Human umbilical venous endothelial cells (HUVEC) were probed 
for cell proliferation on plastic and cell invasion/survival after embedding in 
fibrin and transfection with siCLIC1. The subcellular localization of CLIC1 
in HUVEC as well as platelets was analyzed with fluorescence microscopy 
following treatment with the synthetic CLIC1 inhibitor IAA94, which was 
also used to assess the effect of CLIC1 on integrin activation and platelet ag-
gregation. The role of CLIC1 on thrombus formation in vivo was assessed by 
intravital fluorescence microscopy in a mouse dorsal skin fold chamber 
model. 
Results: Knocking down endothelial CLIC1 with siRNA caused a defect in 
cell spreading that was associated with decreased cell proliferation, invasion 
and survival. The effect of CLIC1 inhibition could be traced back to dimin-

ished CLIC1 cell membrane expression, which, in turn, resulted in disorgan-
ized lamellipodia formation. Paralleling these results, we detected integrin-
dependent CLIC1 membrane relocation in platelets. Treatment of platelets 
with the synthetic CLIC1 antagonist IAA94 targeted membrane CLIC1 and, 
in the process, reduced integrin αIIbβ3 activation. As a consequence, in-
hibition of CLIC1 impaired platelet aggregation in vitro and vaso-occlusion 
in a mouse model of photo-chemical thrombus formation in vivo.
Conclusion: CLIC1 cooperates with integrins during cell adhesion and as 
such mediates functions related to thrombus formation, endothelial homeos-
tasis and angiogenesis.
Disclosure: No significant relationships.

OC 1.3 Sublingual functional capillary rarefaction in 
chronic heart failure
P. P. Wadowski1, M. Hülsmann2, C. Schörgenhofer3, I.M. Lang2, R. Wurm2,  
T. Gremmel1, R. Koppensteiner1, B. Steinlechner4, M. Schwameis3, B. Jilma3

1Division Of Angiology, Department Of Internal Medicine Ii, Medical University of 
Vienna, Vienna, Austria, 2Division Of Cardiology, Department Of Internal Medicine 
Ii, Medical University of Vienna, Vienna, Austria, 3Department Of Clinical Pharma-
cology, Medical University of Vienna, Vienna, Austria, 4Division Of Cardiothoracic 
And Vascular Anesthesia, Medical University of Vienna, Vienna, Austria

Objectives: Microcirculatory changes contribute to clinical symptoms and 
disease progression in chronic heart failure (CHF). A depression of coronary 
flow reserve is associated with a lower myocardial capillary density in 
biopsies. We hypothesized that changes in cardiac microcirculation might 
also be reflected by a systemic reduction of capillaries and visualized by sub-
lingual videomicroscopy. The aim was to study in vivo capillary density and 
glycocalyx dimensions in patients with CHF vs. healthy controls. 
Methods: Fifty-three patients with ischemic and non-ischemic cardiomyo-
pathy and conservative treatment were compared to thirty-five healthy age-
matched subjects in a prospective cross-sectional study. Sublingual microcir-
culation was visualized using a Sidestream Darkfield videomicroscope. Func-
tional and perfused total capillary densities were compared between patients 
and controls. A reduced glycocalyx thickness was measured by an increased 
perfused boundary region (PBR). 
Results: Median functional and total perfused capillary densities were 31% 
and 46% lower in patients with cardiomyopathy (both p<0.001). Intake of 
oral vitamin K antagonists was associated with significantly lower capillary 
densities (p<0.05), but not independent of NT-proBNP. Dimensions of the 
glycocalyx were marginally lower in CHF patients than in healthy controls 
(<7% difference). However, PBR correlated significantly with inflammation 
markers (fibrinogen: r=0.54; C-reactive protein: r=0.36), platelet counts 
(r=0.38), and inversely with measures of liver/renal function such as bilirubin 
(r=-0.39) and albumin (r=-0.30) or estimated glomerular filtration rate 
(r=-0.34) in CHF patients. 
Conclusion: CHF patients have got a markedly lower functional and total 
perfused capillary density in sublingual microvasculature when compared to 
controls, indicating a systemic decrease in microcirculation. 
Disclosure: No significant relationships. 
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OC 1.4 FasR-FasL-mediated signaling of red blood cells 
(RBCs) and platelets leads to phosphatidylserine exposure 
of RBCs and is substantial for thrombus formation and 
 hemostasis.
K. J. Krott1, C. Klatt2, S. Zey2, N. Gowert2, A. Oberhuber3, M. Schaller4,  
M. Kelm5, H. Schelzig3, M. Elvers2

1Vascular And Endovascular Surgery, Experimental Vascular Medicine, Düsseldorf, 
Germany, 2Vascular And Endovascular Surgery, Experimental Vascular Medizine, 
Düsseldorf, Germany, 3Vascular And Endovascular Surgery, University Hospital 
Düsseldorf, Düsseldorf, Germany, 4Dermatology , Biochemistry and Pathobioche-
mestry, Tübingen, Germany, 5Cardiology , Pulmonology and Vascular Medizine, 
Düsseldorf, Germany

Objectives: A critical step in thrombus growth and stability is the contribu-
tion of platelets to coagulation and thrombin generation by providing a pro-
coagulant surface. RBCs externalize phosphatidylserine (PS) on their mem-
brane as well and might contribute to thrombin generation. First results re-
vealed a direct interaction of platelets and RBCs, important for thrombin 
generation and stable thrombus formation, suggesting an impact of RBCs in 
hemostasis and thrombosis beside their passive impact in rheology. 
Methods: Analysis of RBCs and RBC-platelet interactions upon thrombus 
formation were performed using platelets from different knock-out mice and 
healthy volunteers. 
Results: A small population of RBCs via direct cell-cell contact with platelets 
mediated by the FasL-FasR signaling pathway enhanced platelet activation. 
Activated platelets externalized FasL on the membrane that activated FasR on 
RBCs leading to PS exposure on the RBC membrane. Accordingly, inhibition 
or genetic deletion of FasR on RBCs strongly reduced PS exposure followed 
by significantly reduced the formation of three-dimensional thrombi in vitro 
and in vivo. Decreased PS exposure of RBCs and reduced adhesion to recom-
binant FasR after treatment of platelets with Abciximab suggested that inte-
grin aIIbb3 serves as another ligand on the platelet membrane important for 
FasR activation on RBCs. First results of dynamic adhesion and thrombus 
formation using a-CD36 antibody indicated a contribution of this adhesion 
molecule to the active recruitment of RBCs into the growing thrombus. 
Conclusion: RBCs play an active role in platelet thrombus formation upon 
FasR-FasL/integrin-mediated signaling. However, the active recruitment of 
RBCs to the growing thrombus is under investigation. 
Disclosure: No significant relationships. 

OC 1.5 The haemostatic properties of thrombospondin-1 
are enhanced by neutrophil-mediated proteolysis
K. Seif1, B. Tischler1, B. Zagrapan1, L. Alidzanovic1, L. Hell2, L. Mauracher3, 
M. Salzmann4, J. A. Schmid4, B. Jilma5, I. Pabinger6, A. Assinger7,  
P. Starlinger1, C. Brostjan8

1Department Of Surgery , Medical University of Vienna, Vienna, Austria, 2Internal 
Medicine I, Medical University of Vienna, Vienna, Austria, 3Internatl Medicine I , 
Medical University of Vienna, Vienna, Austria, 4Department Of Vascular Biology 
And Thrombosis Research , Medical University Vienna, Vienna, Austria, 5Depart-
ment Of Clinical Pharmacology , Medical University of Vienna, Vienna, Austria, 
6Department Of Internal Medicine I , Medical University of Vienna, Vienna, Aus-
tria, 7Vascular Biology And Thrombosis Research , Medical University of Vienna, 
Vienna, Austria, 8Department Of Surgery, Vienna General Hospital Akh 25.05.002 , 
Medical University of Vienna, Vienna, Austria

Objectives: Thrombospondin-1 (TSP-1) is a protein that is primarily ex-
pressed by platelets and endothelial cells and rapidly released upon their acti-
vation. It functions in haemostasis as bridging molecule in platelet aggre-
gation, by promoting platelet adhesion to collagen and by protecting von 
Willebrand factor strings from degradation. In co-cultures of platelets or en-
dothelial cells with neutrophils we observed proteolysis of the 185 kDa full-
length TSP-1 to a 160 kDa isoform. We hypothesized that TSP-1 processing 
may alter its haemostatic properties. 

Methods: The proteases were identified by inhibitors and the cut site in TSP-1 
was mapped by Edman sequencing. Both isoforms were recombinantly gener-
ated and purified. Haemostatic properties were tested in assays of platelet ag-
gregation (light-transmission aggregometry, plate-and-cone analyser), whole 
blood coagulation (ROTEM) as well as platelet adhesion and string formation 
on collagen under flow (ibidi system). Platelets from TSP-1 ko mice (compared 
to wildtype) were reconstituted with purified 160 kDa or 185 kDa isoform. 
Results: By applying selective inhibitors the neutrophil proteases elastase and 
cathepsin G were identified to mediate TSP-1 processing. The cut site of ca-
thepsin G was mapped to amino acids R255/T256. TSP-1 ko platelets did not 
differ from wildtype in platelet aggregation but showed severe impairment of 
platelet adhesion and string formation under flow. The 160 kDa TSP-1 iso-
form was found to be markedly more potent than the 185 kDa full-length 
molecule in restoring function (▶ Fig.1). 
Conclusion: TSP-1 processing by neutrophil proteases yields a 160 kDa isoform 
which shows enhanced potency to promote platelet adhesion and string formation. 
Disclosure: No significant relationships. 

OC 2: Laboratory tests I 

OC 2.1 Simple and easy ADAMTS13 activity quantification 
based on a VWF activity assay reducing turn-around-time
F. Prüller1, S. Koder2, P. Knoebl2
1Clinical Institute Of Medical And Chemical Laboratory Diagnostics, University 
Hospital Graz, Medical University Graz, Graz, Austria, 2Department Of Internal 
Medicine I, Medical University of Vienna, Vienna, Austria

Objectives: The detection of ADAMTS13 can be time-consuming and cum-
bersome with some assays. Although there are some commercially available 
ELISA based assays, ADAMTS13 activity measurements are not available in 
most laboratories. Based on Furlan‘s concept of degrading ultralarge von 
Willebrand factor (VWF) multimers, acquired and heritated ADAMTS13 
deficiency can easily be detected with modern von VWF activity assays based 
on recombinant GP Ib fragments. 

Fig. 1 Blood from wildtype or TSP-1 ko mice with or without the addition of 
purified 160 kDa or 185 kDa TSP-1 (at 1 or 4 µg/ml) was perfused over collagen 
at a shear rate of 7 dyne/cm2 (700 s-1) for 7 min. Images were then taken under 
flow conditions and the mean length of adherent platelet strings was calculated.
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Methods: In this study, we compared the results from a commercially avial-
able kit (Technoclone ADAMTS13 activity ELISA, Technoclone GmbH, 
Vienna) with results obtained with a commercially available von Willebrand 
Activity assay (Siemens) to quantify ADAMTS13 acitivty. TRIS diluted plas-
ma samples and controls (100%, 50%, and 0% AMATS13 activity) were 
mixed with VWF (200U/ml) and incubated for 50 minutes at 37°C . The re-
sidual VWF activity in the samples were then automatically analysed and the 
corresponding ADAMTS13 activity calculated based on the results of the 
controls. 
Results: In a total of 31 plasma samples of patients with Thrombotic Throm-
bocytopenic Purpura (TTP) in various sates of disease ADAMTS 13 activity 
was measured with both methods (▶ Table 1). 
Conclusion: The results of this study demonstrate the VWF-activity based 
ADAMTS13 can provide accurate and fast ADAMTS13 activity measure-
ments. It can be used to faster diagnose and treat TTP, a life-threatening dis-
ease. 
Disclosure: No significant relationships. 

OC 2.2 Residual activity of ADAMTS13 mutants under flow 
conditions
G. König1, T. Obser1, R. Schneppenheim2, M. A. Brehm1

1Pediatric Hematology And Oncology , University Medical Center Hamburg-Ep-
pendorf, Hamburg, Germany, 2Pediatric Hematology And Oncology , University 
Medical Center Hamburg-Eppendorf, Hambrug, Germany

Objectives: Prothrombotic high molecular weight multimers of von Wille-
brand factor (VWF) are size-regulated by the metalloprotease ADAMTS13 
by shear force-activated proteolytic cleavage. A lot of effort has previously 
been put into the characterization of ADAMTS13 mutants but they mostly 
have been investigated with respect to defects in biosynthesis or secretion. 
State-of-the-art diagnostic tests further measure residual activity employing 
unphysiological static approaches. We have developed a shear flow assay to 
provide a method for assessing ADAMTS13 activity under physiological 
laminar flow conditions. 
Methods: VWF string formation is induced by histamine stimulation of 
HUVEC cells under unidirectional flow at 5 dyne/cm2 shear stress, and VWF 
strings are detected employing the VWF binding peptide of platelet glycopro-
tein GPIbα coupled to latex beads. VWF strings are then used as substrate for 
kinetic studies of recombinant ADAMTS13 mutants identified in patients 
with congenital Thrombotic Thrombocytopenic Purpura (cTTP). Analysis of 
time-lapse images allows quantification of VWF cleavage.
Results: We measured the activity of ADAMTS13 mutants, which exhibit re-
sidual secretion upon expression in HEK293 cells. For example, we found 

that mutants p.Aps235Tyr and p.Gly702Arg possess significant residual pro-
teolytic activity. 
Conclusion: There is considerable phenotypical variation in patients with 
cTTP. It has previously been shown that some ADAMTS13 mutations result 
in low protein expression levels of mutants without residual activity under 
static conditions. We have shown here that some of these mutants do exhibit 
residual activity under physiological flow conditions. Our data might explain 
a milder phenotype in patients carrying such mutations. 
Disclosure: No significant relationships. 

OC 2.3 Differential sensitivity of von Willebrand factor 
 activity assays to reduced VWF molecular weight forms:  
a large international cross-laboratory study.
P. Meijer1, E. Favaloro2, R. Bonar3, M. Hollestelle1, I. Jennings4,  
S. Mohammed2, T. Woods4, M. Meiring5

1Management, ECAT Foundation, Voorschoten, Netherlands, 2Icpmr, Westmead 
Hospital, Westmead, Australia, 3Qap, RCPA, Surry Hills, Australia, 4Eqa, UKNEQAS, 
Sheffield, United Kingdom, 5Haematology And Cell Biology, University of the Free 
State, Bloemfontein, South Africa

Objectives: von Willebrand disease (VWD), the most common inherited 
bleeding disorder, is due to deficiencies/defects in von Willebrand factor 
(VWF). Effective diagnosis requires testing for FVIII, VWF antigen and one 
or more VWF ‘activity’ assays, as classically assessed using ristocetin cofactor 
(VWF:RCo). However, collagen binding (VWF:CB) and/or other VWF ‘ac-
tivity’ assays are used by many laboratories. This extensive international 
cross-laboratory study has specifically evaluated contemporary VWF activity 
assays for comparative sensitivity to reduction in high molecular weight 
(HMW) VWF, and their ability to differentiate type 1 vs 2A VWD-like 
samples. 
Methods: A set of four samples representing step wise reduction in HMW 
VWF were tested by over 400 laboratories worldwide using various assays. A 
second set of two samples representing type 1 or type 2A VWD-like plasma 
was tested by a subset of 251 laboratories. 
Results: Combined data identified some differences between VWF activity 
assays, with sensitivity for reduction of HMW being highest for VWF:CB and 
VWF:GPIbM, intermediate for VWF:RCo and VWF:GPIbR, and lowest for 
VWF:Ab. ‘Within’ method analysis identified the Stago method as the most 
sensitive VWF:CB assay. Furthermore, a large variation in inter-laboratory 
CV was demonstrated for various methods (8 – > 40%). Although the per-
formance of various methods differed significantly, most laboratories cor-
rectly differentiated between type 1 and 2 samples, irrespective of the VWF 
activity assay employed. 
Conclusion: These results hold significant clinical implications for diagnosis 
and therapy monitoring of VWD, as well as potential future diagnosis and 
therapy monitoring of thrombotic thrombocytopenic purpura (TTP). 
Disclosure: No significant relationships. 

OC 2.4 Automated platelet aggregation testing is feasible 
in a routine setting
L. Graf, W. Korte, S. Lutz
Hemophilia And Hemostasis Center, Center for Laboratory Medicine, St. Gallen, 
Switzerland

Objectives: Automated platelet aggregation has the potential to skirt some of 
the disadvantages of classical LTA such as manual pipetting. Or aim was to 
test diagnostic accuracy of automated platelet aggregation testing in a routine 
setting. 

Mean+/-SD

Correlation r2

Range

Sensitivity <10% 
ADAMTS13 (95% CI)

Specificity <10% 
ADAMTS13 (95% CI)

inter-/intra-assay CVs

ADAMTS13 
ELISA based
(reference) 

54+/-41%

ADAMTS13 
VWF based
(new method) 

48+/-31%

0,942

0–150%

100% (63.06% to 
100.00%)

100% (85.18% to 
100.00%)

<8%

Tab. 1 Results and statistical characteristics for both methods
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Methods: Patients being referred to our center for bleeding disorder work up 
were included prospectively in this study. Platelet rich plasma samples (PRP) 
adjusted to a standardized platelet count between 200 and 300G/l were pre-
pared from every patient. LTA was performed according to our routine 
protocol on an APACT analyzer (Haemochrom diagnostica, Essen, Ger-
many) using the agonists ADP, collagen, epinephrine, and ristocetin in differ-
ent concentrations. In parallel, platelet aggregation was tested from the same 
PRP samples on a CS 2500i analyzer (Sysmex Suisse AG, Horgen, Switzer-
land) using an identical set of agonists. Additionally, aggregation imprecision 
using collagen and ADP as agonists was examined on the CS 2500i analyzer. 
Results: Platelet function testing was performed for 28 patients on both plat-
forms. Both methods showed identical aggregation patterns in every study 
participant with an at least acceptable correlation of maximal aggregations 
responses for all agonists (correlation coefficients 0.4–0.7, p<0.05). On 
CS2500i, mean variation coefficient was 2.6% using collagen as an agonist 
and 3.8% for ADP. 
Conclusion: In a routine setting, aggregation testing on CS2500i showed an 
excellent correlation with LTA performed on APACT 4 with a very low im-
precision. Automated aggregometry is a promising technology offering the 
possibility of standardized platelet function testing in a high throughput set-
ting. 
Disclosure: No significant relationships. 

OC 2.5 Use of next-generation sequencing to identify 
underlying defects in patients with inherited platelet 
 disorders
B. Pezeshkpoor1, K. Liebscher2, A. Selbitz3, L. Fischer4, H. Hertfelder5,  
J. Oldenburg6, A. Pavlova1

1Institute Of Experimental Haematology And Transfusion Medicine, University 
Hospital Bonn, Bonn, Germany, 2Institut Für Transfusionsmedizin , Klinikum St. 
Georg, Leipzig, Germany, 3University Hospital Bonn , Institute of Experimental 
Haematology and Transfusion Medicine, Bonn, Germany, 4Department Of Pediat-
ric Hematology/oncology/hemostaseology , Children‘s Hospital, Leipzig University, 
Leipzig, Germany, 5Institute Of Experimental Haematology & Transfusion Medi-
cine , University Hospital Bonn, Bonn, Germany, 6Institute Of Experimental Hae-
matology And Transfusion Medicine , University Clinic, Bonn, Bonn, Germany

Objectives: Background: Platelet function disorders (PFDs) arise as a result 
of defects in platelet function and number and lead to a bleeding diathesis of 
varying severity. Because of their heterogeneity identification of the underly-
ing genetic defect is difficult. The use of next-generation sequencing (NGS) 
technologies has facilitated the identification of novel genetic defects. 
Methods: Materials and Methods: We investigated 39 PFDs samples with 
NGS – target panel for PFDs, including 70 genes corresponding to the exons 
and splice sites in candidate genes. 
Results: Results: In 19 samples the genetic alterations corresponding to clini-
cal picture and laboratory data were identified. In the remaining 20 samples 
no suitable to the clinical picture genetic changes were found. In 9 patients 
with Glanzmann thrombasthenia (GT), mutations were detected either in 
ITGB3 or ITGA2B genes. Interestingly, in one family a novel mutation 
Leu738Arg in ITGB3 lead to autosomal dominant inheritance corresponding 
to GT like phenotype. In the remaining 10 patients following genetic defects 
were detected corresponding to specific phenotype: 1 in GP9 gene – Bern-
ard–Soullier syndrome; 1 in MHY9 – May-Hegglin-Anomaly; 3 in TBXAS1 – 
the thromboxane synthase deffect; 1 in ACTN1- bleeding disorder platelet-
type 15; 1 in PLA2G7 – ASS-Like syndrome; 1 in Gp6 and 1 in GFI1B. 
Conclusion: Conclusion: Due to the vast amount of genetic information re-
ceived with NGS the interpretation of the data require a careful analysis. The 
use of NGS will continue to identify novel genetic alteration in association 
with PFDs and unravel mechanisms involved in platelet formation and func-
tion. 
Disclosure: No significant relationships. 

OC 3: Inherited bleeding disorders: 
clinical

OC 3.1 Stable elevations in FIX activity and reductions in 
annualized bleeding rate over up to 2 years of follow-up of 
adults with severe or moderate-severe hemophilia B 
treated with AMT-060 (AAV5-hFIX)
W. Miesbach1, K. Meijer2, M. Coppens3, P. Kampmann4, R. Klamroth5,  
R. Schutgens6, C. Castaman7, E. Seifried8, J. Schwäble8, H. Bönig8,  
E. Sawyer9, F. Leebeek10

1Medical Clinic 2 / Institute Of Transfusion Medicine, Department of Haemosta-
seology, Frankfurt, Germany, 2University Medical Center, University Medical 
Center, Groningen, Netherlands, 3Academic Medical Center, Academic Medical 
Center, Amsterdam, Netherlands, 4Rigshospitalet, Rigshospitalet, Kopenhagen, 
Denmark, 5Vivantes Klinikum, Vivantes Klinikum, Berlin, Germany, 6University 
Medical Center, University Medical Center, Utrecht, Netherlands, 7Azienda Ospe-
daliera Universitaria Careggi, Azienda Ospedaliera Universitaria Careggi, Florenz, 
Italy, 8Drk-institut Für Transfusionsmedizin Und Immunhämatologie, DRK-Institut 
für Transfusionsmedizin und Immunhämatologie, Frankfurt, Germany, 9Uniqure 
Biopharma B.v, uniQure biopharma B.V., Amsterdam, Netherlands, 10Erasmus Uni-
versity Medical Center, Erasmus University Medical Center, Rotterdam, Nether-
lands

Objectives: Gene transfer for hemophilia offers the potential to convert the 
disease from a severe to mild phenotype with a single treatment. AMT-060 
consists of an adeno-associated virus serotype 5 (AAV5) vector containing a 
codon-optimized wildtype human factor IX (FIX) gene under control of a 
liver-specific promoter. 
Methods: Multi-national, open-label, dose-escalating Phase 1/2 study inves-
tigating the safety and efficacy of AMT-060 in adult males with factor IX 
[FIX] activity ≤2% of normal and a severe bleeding phenotype (prophylactic 
exogenous FIX; or on-demand exogenous FIX, plus ≥4 bleeds/year or hemo-
philic arthropathy). Patients received either 5x1012 gc/kg (Cohort 1; n=5) or 
2×1013 gc/kg (Cohort 2; n=5) of AMT-060 iv. Efficacy assessments include 
endogenous FIX activity (measured ≥10 days after last exogenous FIX); ex-
ogenous FIX use; and annualized bleeding rates (ABR). Safety assessments 
include treatment-related adverse events, immunological and inflammatory 
biomarkers. Results up to 2 years will be presented. 

Mean

FIX activity (95% 
confidence inter-
val)

Annualized total 
bleeds

Annualized spon-
taneous bleeds 

Cumulative an-
nualized FIX con-
sumption, IU d

FIX, factor IX. a 1.5 years of follow up was available at submission for Co-
hort 1. b 1 year of follow up was available at submission for Cohort 
2.c Excludes prophylaxis tapering period. d Excluding FIX replacement 
used for surgeries

Cohort 1 (5x1012 gc/kg)a

Year Prior 
to AMT-060

--

14.4

9.8

1,774,000

Post 
AMT-060c

4.6 IU/dL 
(1.6–7.6)

6.6 (↓54%)

4.2 (↓58%)

267,055 
(↓85%)

Cohort 2 (2x1013 gc/kg)b

Year Prior 
to AMT-060

--

4.0

3.0

866,000

Post 
AMT-060c

7.1 IU/dl 
(3.2–11.1)

1.5 (↓64%)

0.5 (↓84%)

277,687 
(↓68%)

Tab. 1 Key efficacy outcomes following a single infusion of AMT-060
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Results: A dose-dependent increase in FIX activity was observed, accompa-
nied by decreased exogenous FIX consumption and declines in both total and 
spontaneous bleed rates in both cohorts (see ▶ Table 1). 8/9 patients on FIX 
prophylaxis discontinued use. 3 patients experienced mild, temporary elev-
ations in alanine transaminase (ALT) levels and received a tapering course of 
prednisolone. ALT elevations were not associated with changes in FIX activ-
ity or capsid-specific T-cell responses. 
Conclusion: Patients continue to show sustained clinical benefit and endo-
genous FIX activity with no T-cell activation ≥1 year after a single infusion of 
AMT-060. 
Disclosure: W. Miesbach reported consultant fees from UniQure. B.V. during 
the conduct of the study; grants and personal fees from Novo-Nordisk, per-
sonal fees from Bayer, Shire, Biotest, Pfizer, Octapharma, LFB, CSL Behring, 
SOBI, Biogen, and BPL outside the submitte

OC 3.2 Efficacy, safety and pharmacokinetics (PK) of 
 emicizumab (ACE910) prophylaxis (Px) in persons with 
 haemophilia A with inhibitors (PwHAwl): randomized, 
multicenter, open-label, phase 3 study (HAVEN 1)
J. Oldenburg1, J. Mahlangu2, B. Kim3, C. Schmitt4, M. Callaghan5, G. Young6, 
E. Santagostino7, R. Kruse-Jarres8, C. Negrier9, C. Kessler10, N. Valente3,  
E. Asikanius11, G. Levy3, J. Windyga12, M. Shima13

1Institute Of Experimental Haematology And Transfusion Medicine, University 
Bonn, Bonn, Germany, 2Faculty Of Health Sciences, Hemophilia comprehensive 
Care Center, Johannesburg, South Africa, 3– , Genentech, Inc., South San Fran-
cisco, United States of America, 4– , Roche, Basel, Switzerland, 5– , Children‘s 
Hosptial of Michigan, Detroit, United States of America, 6University Of Southern 
California Keck School Of Medicine, Children’s Hospital Los Angeles, Los Angeles, 
United States of America, 7Ospedale Maggiore Policlinico , IRCCS Ca‘ Granda 
Foundation, Milano, Italy, 8– , Bloodworks Northwest, Seattle, United States of 
America, 9– , Edouard Herriot University Hospital, Lyon, France, 10– , Georgetown 
University Medical Center, Washington, United States of America, 11– , F. Hoff-
mann-La Roche, Basel, Switzerland, 12– , Institute Hematology & Blood Trans-
fusion, Warsaw, Poland, 13– , Nara Medical University Hospital, Kashihara, Japan

Objectives: Emicizumab, a novel, subcutaneously administered, bispecific 
humanized monoclonal antibody bridges FIXa and FX to replace missing 
FVIII function, resulting in thrombin-generation and coagulation in 
PwHAwl. 
Methods: Study (NCT02622321) included PwHAwI ≥12 y.o. (arms A–D). Pa-
tients without prior bypassing agent (BPA) Px were randomized (2:1) to emi-
cizumab Px (A) or no Px (B). PwHAwI with prior BPA Px received emicizu-
mab Px (C). Patients of the non-interventional study BH29768 unable to be 

enrolled into A/B received emicizumab (D). Primary endpoint compared 
treated bleed rates in Arm A vs B (24 weeks). 
Results: 109 PwHAwI were enrolled, median age 28 (range 12–75) years. All 
primary/secondary endpoints were statistically significant, with clinically 
meaningful reductions in treated (87%), all, spontaneous, joint, and target 
joint bleeds in Arm A vs B (▶ Table 1). Treated bleeds in Arm C were re-
duced by 79% vs previous BPA Px (intraperson comparison). Arm A had sig-
nificantly better health-related (HR) QoL and health status than Arm B. Emi-
cizumab safety was acceptable (most common AE: injection site reaction, 
15%). Two thrombotic SAEs and three thrombotic microangiopathy SAEs 
occurred after patients received average cumulative doses of >100 U/kg/day 
emicizumab for 24 hours or more. Two persons resumed emicizumab with-
out further sequelae. No antidrug antibodies were reported. Mean trough 
emicizumab concentrations >50 μg/mL were achieved after 4 weeks and sus-
tained. 
Conclusion: Emicizumab Px safely prevented/reduced bleeds and improved 
HRQoL in PwHAwI. In the absence of concomitant aPCC PwHAwI sus-
tained PK-levels without excess thrombotic risk. These data may support a 
potential new standard of care in HAwI management. 
Disclosure: Participation in a company sponsored speaker’s bureau: Baxter, 
Bayer, Biogen Idec, Biotest, CSL Behring, Grifols, Novo Nordisk, Octaphar-
ma, Pfizer, Roche, Shire, Swedish Orphan Biovitrum Receipt of honoraria or 
consultation fees: Baxter, Bayer, Biogen I 

OC 3.3 Safety and efficacy of recombinant von Willebrand 
factor (rVWF) in patients with severe von Willebrand 
 disease (VWD) undergoing major and minor elective 
 surgical procedures: a prospective clinical trial
F. Peyvandi1, A. Mamaev2, J. Wang3, C.A.M. Von Auer4, O. Stasyshyn5,  
M. Timofeeva6, N. Curry7, A.R. Cid8, T.T. Yee9, K. Kavakli10, B. Ploder11,  
A. Sytkowski12

1Department Of Pathophysiology And Transplantation, (1) Angelo Bianchi Bonomi 
Hemophilia and Thrombosis Center, Fondazione IRCCS Ca’ Granda Ospedale Mag-
giore Policlinico; (2) University of Milan, Milan, Italy, 2Hematology , Regional 
State Budgetary Healthcare Institution “Regional Clinical Hospital”, Altai region, 
Russian Federation, 3Hematology , Center for Rare Disease and Hemophilia 
Center, Taichung Veterans General Hospital, Taichung, Taiwan, 4Department Of He-
matology, Internal Oncology And Pneumology , Ill. Med. Klinik der Johannes Gu-
tenberg-Universität, Universitätsmedizin Mainz, Mainz, Germany, 5Department Of 
Surgery And Clinical Transfusiology , SI Institute of Blood Pathology and Trans-
fusion Medicine of NAMS of Ukraine, Lviv, Ukraine, 6Hematology , Federal State 
Budgetary Research Institution “Kirov Scientific-Research Institute of Hematology 

Bleedsa

Bleeds: Treated (with BPAs), ABRb

Bleeds: All (Treated & Not treated with BPAs), ABRb

Treated spontaneous bleeds, ABRb

Treated joint bleeds, ABRb

Treated target joint bleeds, ABRb

Participants with zero treated bleeds, %

ABR, median (treated bleeds)

aBleed/medication questionnaire was completed by participant/caregiver via electronic handheld device. Bleed definitions were 
based on ISTH criteria (Banchette VS, et al. J Thromb Haemost 2014; 12: 193539). bNegative binominal model for Arm A vs 
Arm B: cRR=0.13, P<0.0001; dRR=0.20, P<0.0001; eRR=0.08, P<0.0001; fRR=0.11, P=0.0050; gRR=0.05, P=0.0002

Arm A
(emicizumab Px; 
n=35)

2.9c

5.5d

1.3e

0.8f

0.1g

62.9

0.0 

Arm B
(no emicizumab Px; 
n=18

23.3c

28.3d

16.8e

6.7f

3.0g

5.6

18.8

Arm C
(emicizumab Px, prior 
Px with BPA; n=49)

5.1

6.5

3.1

0.6

0.3

69.4

0.0

Tab. 1  
Bleeding events in 
HAVEN 1 study
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and Blood Transfusion of FMBA”, Kirvo, Russian Federation, 7Department Of Hae-
matology , The Oxford Haemophilia and Thrombosis Centre, Churchill Hospital, 
Oxford, United Kingdom, 8Department Of Thrombosis And Hemostasis , Hospital 
Universitario y Politécnico La Fe Hemostasia y Trombosis, València, Spain, 9Hae-
mophilia And Thrombosis , Katharine Dormandy Haemophilia and Thrombosis 
Centre, Royal Free London NHS Foundation Trust, London, United Kingdom, 10He-
matology , Ege Universitesi Tip Fakultesi Hematoloji Bilim Dali, Bornova/İzmir, Tur-
key, 11Biostatistics And Programming , Shire, Vienna, Austria, 12Global Clinical De-
velopment , Shire, Cambridge, United States of America, MA

Objectives: Surgical hemostatic management in VWD is critical for patient 
safety. We evaluated hemostatic efficacy and safety of rVWF (VONVEN-
DI)±rFVIII in patients with severe VWD who were undergoing major and 
minor elective surgical procedures. 
Methods: Intraoperative and overall hemostatic efficacy ratings were as-
sessed using a 4-point nominal scale; overall efficacy was assessed 24 hrs after 
the last rVWF infusion or at day 14, whichever occurred earlier. An initial 
dose of rVWF was given 12–24 hrs pre-surgery to raise endogenous FVIII:C; 
if target FVIII:C was not reached, a preoperative dose of rVWF and rFVIII 
was given to raise FVIII:C to recommended levels. Peri- and postoperative 
rVWF and rFVIII were infused to maintain target trough levels. 
Results: All 15 subjects (▶ Table 1) treated with rVWF±rFVIII had overall 
hemostatic efficacy ratings of excellent (73.3%) or good (26.7%). Intraoper-
ative hemostatic efficacy ratings were also excellent (86.7%) or good (13.3%) 
for all subjects. Subjects received 121 infusions of rVWF±rFVIII, with the 
majority of subjects receiving rVWF alone: 100% (15/15) for the priming 
dose, 80% (12/15) for the loading dose, 80% (12/15) postoperatively, and 2 
subject received no additional postoperative rVWF or rFVIII. The median 
overall surgical dose of rVWF was 220.4 IU/kg (63.8 – 648.4 IU/kg). No 
treatment-related AEs occurred, and none were due to a severe allergic reac-
tion. No subjects developed neutralizing antibodies to rFVIII or rVWF. 
Conclusion: These data support the safe and effective use of rVWF±rFVIII 
in achieving peri- and postoperative hemostasis in subjects with VWD 
undergoing major, minor, and oral elective surgery. 
Disclosure: consultancy (Freeline, Kedrion, Biopharma, LFB, Octapharma); 
honoraria (Ablynx, Bayer, Grifols, Novo Nordisk, Sobi), member of advisory 
board (Ablynx, F. Hoffmann-La Roche, Shire) 

OC 3.4 Altered expression of angiogenesis factors in von 
Willebrand disease
M. Von Depka Prondzinski1, H. Allerkamp1, M. Ekhlasi-Hundrieser1,  
C. Detering1, S. Lehner1, C. Pfarrer2

1Haemostasis And Thrombosis, Werlhof-Institut für Hämostaseologie GmbH, 
Hannover, Germany, 2Institute For Anatomy, University of Veterinary Medicine 
Hannover, Hannover, Germany

Objectives: Besides coagulation von Willebrand Factor (VWF) seems to play 
an important role in angiogenesis. A lack of VWF may result in angiodyspla-
sia altering the function of affected organs. We, therefore, analysed different 
tissues in a pig model for VWD comprising all genotypes (VWD type 3, type 
1, and wildtype) for their expression of Integrin αVβ3 (ITG) and VEGFR2 fo-
cussing on female reproductive organs. 
Methods: Uterus and oviduct tissue samples were collected from 6 pigs (two 
with VWD type 3, two with type 1, two controls). The expression of ITG and 
VEGFR2 was compared among the different types using immunohistochem-
istry. 
Results: The immunohistochemical analysis for ITG showed a strong stain-
ing of the apical epithelial cell membrane in wildtype compared with cyto-
plasmic staining in VWD animals. Regarding VEGFR2, a stronger cytoplas-
mic staining of the glandular epithelium and epithelial cells was seen in 
VWD animals compared with controls. Furthermore, angiodysplasia is vis-
ible in the uterine wall. 
Conclusion: Our study confirms effects of VWF on angiogenesis as ITG and 
VEGFR2 are altered in VWD suggesting that VWF stabilising ITG in the api-
cal membranes. VWD causes a stronger cytoplasmic staining, probably due 
to an increased internalization of ITG. This might also contribute to the 
changes seen in VEGFR2 expression, as ITG is known to inhibit VEGFR2. 
Therefore, the diminished inhibition of ITG in VWD animals might explain 
the increased VEGFR2 expression resulting in angiodysplasia. These alter-
ations might impact female reproductive function. 
Disclosure: No significant relationships. 

OC 3.5 Intramolecular disulfide bond disruption by a novel 
Cys to Trp mutation in the integrin β3 of a GT patient
K. Von Bargen1, M. Kraus2, E. Strasser3, G. Kappert4, C. Brandenburger5,  
F. Knüttgen1, T. Flieder1, A. Hohbein1, C. Knabbe1, I. Birschmann1

1Institut Für Laboratoriums- Und Transfusionsmedizin, Herz- und Diabeteszentrum 
Nordrhein-Westfalen, Bad Oeynhausen, Germany, 2Institute For Medical Engineer-
ing And Information Processing, University of Koblenz, Koblenz, Germany, 3De-
partment Of Transfusion Medicine And Haemostaseology, University Hospital Erl-
angen, Erlangen, Germany, 4Crc Coagulation Research Centre Gmbh, CRC Coagu-
lation Research Centre GmbH, Duisburg, Germany, 5Institut Für Laboratoriums- 
Und Transfusionsmedizin, Herz- und Diabeteszentrum NRW, Bad Oeynhausen, 
Germany

Objectives: The integrin αIIbβ3 is an essential receptor which cross-links 
platelets by binding of fibrinogen. Patients with quantitative or qualitative ab-
normalities in the integrin αIIbβ3 show an absence of platelet aggregation to 
all physiological agonists except ristocetin. This autosomal recessive bleeding 
disorder, Glanzmann thrombasthenia (GT), is caused by mutations in the 
ITGA2B (αIIb) or ITGB3 (β3) gene. Routine diagnostics and functional 
analysis by light transmission aggregometry suffice for distinct diagnosis. 
Additionally, flow cytometry and DNA sequencing are the methods of choice 
for more detailed analysis. 
Methods: We analyzed six patients with GT. For molecular genetic analysis 
we isolated genomic DNA from EDTA-anticoagulated whole blood. The re-
spective exon regions from the ITGA2B and ITGB3 gene were amplified by 
PCR using HotStar Taq DNA polymerase. For DNA sequencing we used the 
Sanger method. Sequencing was performed in an Applied Biosystem se-
quencer. 

Total number of subjects 
exposed 

Age, years (range)

Sex, n (%)

VWD type, n (%)

Weight, kg

Surgical Procedure 
 Classification, n (%)

15

Median (range)

Male

Female

1

2A

2B

2M

3

Median (range)

Major

Minor 

Oral

40 (20−70)

7 (46.7)

8 (53.3)

3 (20)

2 (13.3)

1 (6.7)

1 (6.7)

8 (53.3)

73.5 (52.0−127.2)

10 (66.7)

4 (26.7)

1 (6.7)

Tab. 1 Demographics

D
ie

se
s 

D
ok

um
en

t w
ur

de
 z

um
 p

er
sö

nl
ic

he
n 

G
eb

ra
uc

h 
he

ru
nt

er
ge

la
de

n.
 V

er
vi

el
fä

lti
gu

ng
 n

ur
 m

it 
Z

us
tim

m
un

g 
de

s 
V

er
la

ge
s.



Hämostaseologie 4a/2018 © Schattauer 2018

A8

Pr
es

en
ta

ti
on

s 
/ V

or
tr

äg
e

Wien 2018

Results: We found two already described mutations. Further, we identified a 
novel homozygous C to G transversion in the exon 10 of ITGB3 gene. This 
mutation resulted in a Cys to Trp amino acid substitution. The normally ex-
pressed Cys486 is localized in a cysteine rich, proteinase-resistant core of the 
integrin β3 and usually forms an intramolecular disulfide bond with the 
Cys473. The patient with the Cys486Trp mutation showed the pathogno-
monic aggregation typical for GT. 
Conclusion: In our GT sequence analyses we found a novel mutation in the 
integrin β3, which leads to disruption of an intramolecular disulfide bond. 
We suggest that the GT phenotype is the result of this Cys486Trp mutation. 
Disclosure: No significant relationships. 

OC 4: Antithrombotics 

OC 4.1 Coagulation Activation Parameters F1+2 and 
 hsD-dimers in patients under different anticoagulant  
 regimes after diagnosis of Venous Thromboembolism (VTE) 
and under VTE-prophylaxis after Knee-Prothesis (KTP)
A. Méndez1, M. Hahn2, J. Fahrni3, T. Grumann4, B. Gospodinov1, E. Brugger1, 
P. Lindenlaub2, E. Gröchenig3, A. Huber1, A. Hammerer-Lercher1

1Institut Für Labormedizin, Kantonsspital Aarau, Aarau, Switzerland, 2Departa-
ment Of Orthopaedics, Kantonsspital Aarau, Aarau, Switzerland, 3Departament Of 
Angiology, Kantonsspital Aarau, Aarau, Switzerland, 4Department Of Angiology, 
Kantonsspital Aarau, Aarau, Switzerland

Objectives: The Prothrombin-fragment-F1+2 (F1+2) is a sensitive marker of 
thrombin generation and results after cleavage of prothrombin by FactorXa 
into thrombin. D-dimer results through degradation of the cross-linked fi-
brin. Two new and pre-commercial assays, INNOVANCE®-LOCI®-F1+2– 
and INNOVANCE®-LOCI®-high-sensitivity-D-dimer-Assays (hsD-dimer®, 
Siemens-Healthineers, Marburg, Germany), that seem to have the potential 
to reliably assess the activity of the coagulation system. This may be impor-
tant to assess the efficacy and duration of anticoagulation. 
Methods: First, we analyzed 130 samples from hospitalized patients under 
Phenprocoumon®-therapy with different INR-Ranges (<2.0, 2.0–3.0, 
>3.0–4.5, >4.5). Second, 10 patients on 20mg-Rivaroxaban® (VTE-Therapy) 
were included. Third, 10 patients on 10mg Rivaroxaban® (VTE-prophylaxis) 
after KPT were enrolled. In order to investigate the impact of a diurnal Riva-
roxaban® administration on the coagulation activation profile three blood 
samples were done: before, 3h and 6–8h after drug intake. F1+2 and hsD-
dimers were measured using the INNOVANCE®-LOCI®-F1+2– and the IN-
NOVANCE®-LOCI®-high-sensitive-D-dimer-Assays (hsD-dimer®) on Atelli-
ca-COAG-360-System, Siemens-Healthineers, Marburg, Germany. Statistical 
analysis was calculated using the MedCalc-Program v.15.11.4. 
Results: In patients on Phenprocoumon®-therapy F1+2 and hsD-dimers sig-
nificantly decreased with increasing INR up to 4.5 (p<0.05). Patients on Riva-
roxaban®-prophylaxis (10mg) and Rivaroxaban®-therapy for VTE (20mg) 
showed no statistically significant difference between the different time 
points of F1+2 or hsD-dimers, but the prophylaxis group was significantly 
different with higher values than the therapy group (p<0.05). 
Conclusion: Rivaroxaban®-therapy- and -prophylaxis seem to suppress the 
activation coagulation parameters F1+2 and hsD-dimers in a dose-depend-
ent-way and stronger than Phenprocoumon (p<0.05). 
Disclosure: No significant relationships. 

OC 4.2 Monitoring of unfractionated heparin in clinical 
practice
S. Bürki1, B. Brand2, R. Escher2, W. A. Wuillemin3, M. Nagler1

1Department Of Haematology And Central Haematology Laboratory, Inselspital, 
Bern University Hospital, and University of Bern, Bern, Switzerland, 2Department Of 
Medicine, Spital Emmental, Burgdorf, Switzerland, 3Division Of Haematology And 
Central Haematology Laboratory, Luzerner Kantonsspital, Lucerne, Switzerland

Objectives: Monitoring of unfractionated heparin (UFH) is recommended 
by all scientific guidelines. There is however no consensus about the optimal 
laboratory test to be used in clinical practice. We aimed to investigate the ac-
curacy, reproducibility, and costs of different laboratory assays for monitor-
ing of UFH in clinical practice and to study test utilisation in Switzerland. 
Methods: Samples of 254 consecutive patients referred for UFH monitoring 
in a primary care hospital were analysed with activated partial thromboplas-
tin time (aPTT), thrombin time (TT; high and low thrombin concentration), 
prothrombinase-induced clotting time (PiCT), and anti-Xa activity. A survey 
among Swiss hospitals and laboratories was conducted. 
Results: In relation to anti-Xa activity, spearman’s correlation coefficient was 
0.68 (95%CI 0.60, 0.75) for aPTT, 0.79 (0.69, 0.86) for TT, and 0.94 (0.93, 
0.95) for PiCT. Correlation between anti-Xa activity and heparin concen-
tration as determined by spiking plasma samples was 1.0 (1.0, 1.0). Coeffi-
cient of variation was at most 5% for PiCT and anti-Xa activity. Total costs 
per test were CHF 23.40 for aPTT, CHF 33.30 for TT, CHF 15.70 for PiCT, 
and CHF 24.15 for anti-Xa activity. Swiss institutions implemented aPTT in 
53.2%, TT in 21.6%, anti-Xa activity in 7.2%, PiCT in 1.4%, and more than 
one test in 16.6%. 
Conclusion: Accuracy and reproducibility of PiCT and anti-Xa activity for 
monitoring of UFH was superior and analytical costs were lower or equal to 
aPTT and TT. Widespread implementation of PiCT and anti-Xa activity in clini-
cal practice has the potential to improve patient care and reduce health care costs. 
Disclosure: No significant relationships. 

OC 4.3 Evaluation of DOAC measurement on the CS-5100 
using the INNOVANCE Heparin und INNOVANCE DTI 
reagents
T. Flieder, F. Knüttgen, K. Von Bargen, J. Kuhn, A. Hammerschmidt,  
A. Hohbein, C. Knabbe, I. Birschmann
Institut Für Laboratoriums- Und Transfusionsmedizin, Herz- und Diabeteszentrum 
Nordrhein-Westfalen, Bad Oeynhausen, Germany

Objectives: The direct oral anticoagulants (DOAC) dabigatran, rivaroxaban, 
apixaban and edoxaban are well established in clinical practice, as is argatro-
ban. Monitoring of DOACs is not required, but with the wider distribution, 
more patients under DOAC therapy are getting into situations where emerg-
ency surgery is unavoidable. In such situations, the measurement of DOAC 
concentration is helpful. Therefore, we evaluated the measurement of 
DOACs on the routine coagulation analyzer CS-5100 with the appropriate 
reagents from Siemens Healthcare. 
Methods: All measurements were performed on a Sysmex CS-5100 analyzer 
using INNOVANCE Heparin and INNOVANCE DTI reagents. Controls and 
calibrators were from Technoclone (apixaban, rivaroxaban), coachrom (ar-
gatroban), STA (edoxaban) and Siemens Healthcare (dabigatran). Addition-
ally, the DOAC concentrations were measured with LC MS/MS. We evalu-
ated the CV, cut-off and recoveries for the assays. For method comparison, 
we measured patient samples with LC MS/MS, the assays used until that 
time, and the assays using the Siemens Healthcare reagent. 
Results: The CV for the assays was between 1.1 and 4.7% and cut-off was <10 
ng/ml for the DOAC assays and <0.005 µg/ml for the argatroban assay. R2 be-
tween the DOAC measurement on the CS-5100 and the LC MS/MS from the 
patient samples was >0.95. The recoveries had a mean deviation of <15 % and 
< 17 ng/ml or 0.03 µg/ml, respectively. 
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Conclusion: For laboratories using a CS-5100, the reagents INNOVANCE 
Heparin and INNOVANCE DTI are fast and stable alternatives for DOAC 
and argatroban measurement using only one reagent for all FXa-inhibiting 
drugs and one for FIIa-inhibiting drugs. 
Disclosure: No significant relationships. 

OC 4.4 Performance characteristics of a point of care test 
from urine for direct oral anticoagulants
J. Harenberg1, S. Hetjens2, R. Schreiner3, U. Warttinger4, C. Giese4,  
H. J. Roth3, R. Krämer4, C. Weiss2

1Management Department, DOASENSE GmbH, Heidelberg, Germany, 2Biostas-
tistics, Medical Faculty Mannheim, Mannheim, Germany, 3Diagnostic , MVZ Dr. 
Limbach and Collegues, Heidelberg, Germany, 4Inorganic Chemistry, University of 
Heidelberg, Heidelberg, Germany

Objectives: Direct oral anticoagulants (DOAC) are metabolized predomi-
nantly by excretion into urine. A specific and rapid detection indication by a 
point of care test may support diagnosis of anticoagulant therapy with 
DOACs especially in emergency medicine. 
Methods: The diagnostic test strip DOAC Dipstick determines qualitatively 
the absence or presence of DOACs in human urine by visual identification of 
colours. The test consists of a change of colour upon reaction of Factor Xa or 
Thrombin with a Factor Xa or Thrombin chromogenic substrate in relation 
to the amount of DOAC present in the urine sample. The colours allow the 
detection of DOAC in a urine sample by naked eye, with interpretation as 
“negative” in the absence of a DOAC and as “positive” in the presence of a 
DOAC. 
Results: Sensitivity and specificity of detection was 0.92 and 0.93 (riva-
roxaban) and 0.90 and 0.93 (dabigatran, 100ng/ml each) in normal human 

urine spiked with 0 to 1500 ng/ml of each DOAC. Using urine samples of pa-
tients treated with DOACs, sensitivities and specificities were all 1.0. Concen-
trations of DOACs in urine (mass spectrometry) were higher due to a smaller 
distribution volume compared to the blood volume (mean 5.600ng/ml Dabi-
gatran, 2.700ng/ml Rivaroxaban, 1.800ng/ml Apixaban, n=29 each, normal 
<5ng/ml). Heparins did not interact with the test. Bilirubin, urobilinogen, 
macroproteinuria and macrohaematuria interfered with the colours of the 
test results. 
Conclusion: The DOAC Dipstick test from urine samples of patients offers a 
rapid, reliable and valid detection of DOACs in medical emergency situ-
ations. 
Disclosure: No significant relationships. 

OC 4.5 NOAC use in transplant recipients – A Case Series 
from the Prospective Dresden NOAC Registry 
(NCT01588119)
S. Marten, L. Tittl, J. Beyer-Westendorf
Thrombosis Research , University Hospital Carl Gustav Carus, Dresden, Germany

Objectives: Although NOACs may have significant drug-drug interactions 
with immunosuppressive drugs and other co-medications, they may offer ad-
vantages also for organ and hematologic transplant recipients but data on this 
approach are scarce. 
Methods: Using data from the prospective, non-interventional Dresden 
NOAC Registry we evaluated effectiveness and safety of NOACs in transplant 
recipients. All registry patients undergo long-term follow-up by quarterly 
phone calls and outcome events are centrally adjudicated using standard defi-
nitions. 

#

1

2

3

4

5

6

7

8

age 
(years), 
gender

45, female

56, female

62, female

62, female

68, male

74, male

74, male

76, female

NOAC In-
dication

VTE

VTE

VTE

SPAF

VTE

SPAF

SPAF

SPAF

Transplant 
type

Liver

Kidney

Kidney

Liver

Bone mar-
row

Stem cell Tx

Bone mar-
row & stem 
cell Tx

Kidney

Relevant co-medi-
cations with poten-
tial for CYP3A4 or 
p-GP interactions

tacrolimus

ciclosporin

tacrolimus

ciclosporin

none

none

none

tacrolimus

NOAC 
therapy

Riva-
roxaban 
20 mg OD

Apixaban
5 mg BID

Riva-
roxaban 
15 mg OD

Apixaban
2.5 mg BID

Riva-
roxaban 
10 mg OD

Riva-
roxaban 
20 mg OD

Riva-
roxaban 
15 mg OD

Apixaban 
5 mg BID

follow-up 
duration 
(months)

33.6

15.1

51.9

24.4

45.8

60.9

36.2

24.3

exposure 
time 
(months)

5.7

15.1

12.9

24.4

40.9

60.9

36.2

10.9

major 
 vascular 
event

---

---

---

---

DVT after 
40.9 
months

---

---

---

first ISTH major 
bleeding (on treat-
ment)

---

---

---

postoperative bleed-
ing with anemia after 
2.8 months 

---

---

---

---

first ISTH CRNM 
bleeding (on treat-
ment)

---

---

perirenal hematoma 
& macrohematuria; 
after 2.1 months

---

macrohematuria; 
18.3 months

varices bleeding, 
after 53.8 months

bleeding after dental 
extraction, after 21 
months

---

Tab. 1 Patient’s characteristics (OC 4.5)
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Results: Until September 20th 2017, 8 transplant patients receiving NOAC 
were enrolled (▶ Table 1). Mean exposure to NOAC was 23.9 months (5–61 
months). During NOAC treatment, one VTE event occurred and 6 patients 
had a total of 12 bleeding complications, which consisted of ISTH minor 
bleeding in 5 cases, clinically relevant non-major bleeding in 5 and ISTH 
major bleeding in 2 cases (wound bleeding post hip surgery; bleeding from 
iliac artery lesion 7 days later in the same patient). During follow-up (mean 
37 months; 15–61 months), 2 patients had a scheduled end of NOAC treat-
ment (completed VTE therapy) and 2 patients were switched to other oral 
anticoagulation (onset of DVT; fear for drug interactions). No patient died 
during follow-up. 
Conclusion: Although transplant recipients receive complex co-medications, 
few of them have a potential for relevant drug-drug interactions via CYP3A4 
or p-GP. NOACs are being used in this setting to treat for VTE and atrial fi-
brillation and our small case series indicates that this approach may be suffi-
ciently effective and safe, but dedicated studies need to evaluate this further 
before recommendations can be made. 
Disclosure: J.B.-W.: honoraria and research support from Bayer HealthCare, 
Boehringer Ingelheim, Bristol-Myers Squibb/Pfizer and Daiichi Sankyo. 
S.M.: honoraria from Bayer HealthCare. L.T.: nothing to declare 

OC 5: Laboratory tests II 

OC 5.1 Accuracy of heparin-induced platelet 
 aggregometry (PAT) for the diagnosis of heparin-induced 
thrombocytopenia
J. Brodard1, L. Alberio2, A. Angelillo-Scherrer1, M. Nagler1

1Department Of Haematology And Central Haematology Laboratory, Inselspital, 
Bern University Hospital, and University of Bern, Bern, Switzerland, 2Division Of 
Hematology And Central Hematology Laboratory, CHUV, University Hospital of 
Lausanne, Lausanne, Switzerland

Objectives: Whereas the utility of platelet washed assays such as the heparin-
induced platelet activation assay (HIPA) for the diagnosis of heparin-induced 
thrombocytopenia (HIT) is regarded as high, is the performance of simpler 
assays such as the heparin-induced platelet aggregometry (PAT) still elusive. 
We aimed to assess the accuracy of PAT for the diagnosis of HIT. 
Methods: Frozen samples of a well-characterized cohort were further ana-
lyzed with HIPA. In this previously conducted single-center cohort study, 
1291 consecutive patients with suspected HIT were included and samples 
were analyzed with PAT. The study population was mixed, median age was 
67.9 years and 44% of the patients were female. Out of this cohort, 125 con-
secutive serum samples with a positive polyspecific PF4/heparin ELISA result 
were examined. HIPA was implemented as previously described and diag-
nosis of HIT was defined as a positive HIPA, that is a positive reaction in 2/4 
donor platelets within 30 minutes. 
Results: HIPA was positive in 40 out of 125 patients corresponding to a 
prevalence of 32%. Median OD (polyspecific ELISA) was 2.87 (IQR 2.4, 3.0) 
in patients with HIT and 0.79 (IQR 0.68, 2.37) in patients without HIT. The 
number of true positives was 28, the number of true negatives 85, the number 
of false-negatives was 12 and the number of false-positives 0. Thus, the sensi-
tivity of PAT for the diagnosis of HIT was 70% and the specificity 100%. 
Conclusion: Our investigation suggests that PAT is a valuable test to confirm 
HIT but it provides limited benefit in ruling-out HIT. 
Disclosure: No significant relationships. 

OC 5.2 Distribution and cardiovascular determinants of 
thrombin generation assessed in plasma of Gutenberg 
Health Study participants
P. C.S. Van Paridon1, M. Panova-Noeva2, R. Van Oerle1, A. Schulz3,  
I. M. Hermanns3, J. H. Prochaska2, N. Arnold3, H. Binder4, M. E. Beutel5, N. 
Pfeiffer6, T. Münzel7, K. J. Lackner8, H. Ten Cate1, P. S. Wild2, H. M.h. Spronk1

1Laboratory For Clinical Thrombosis And Hemostasis, Department Of Internal 
Medicine, Cardiovascular Research Institute Maastricht (CARIM), Maastricht Uni-
versity Medical Center, Maastricht, Netherlands, 2Center For Thrombosis And He-
mostasis, University Medical Center of the Johannes Gutenberg University Mainz, 
Mainz, Germany, 3Preventive Cardiology And Preventive Medicine, Center For Car-
diology, University Medical Center of the Johannes Gutenberg-University Mainz, 
Mainz, Germany, 4Institute For Medical Biometry And Statistics , University of 
Freiburg, Freiburg im Breisgau, Germany, 5Department Of Psychosomatic Medi-
cine And Psychotherapy, University Medical Center of the Johannes Gutenberg-
University Mainz, Mainz, Germany, 6Department Of Ophthalmology, University 
Medical Center of the Johannes Gutenberg-University Mainz, Mainz, Germany, 
7Center For Cardiology I, University Medical Center of the Johannes Gutenberg-
University Mainz, Mainz, Germany, 8Institute For Clinical Chemistry And Labora-
tory Medicine, University Medical Center of the Johannes Gutenberg-University 
Mainz, Mainz, Germany

Objectives: The thrombin generation (TG) assay may be a potential tool to 
improve risk stratification for cardiovascular diseases (CVDs). This study 
aims to explore the relation between TG and cardiovascular risk factors 
(CVRFs), CVDs, and total mortality. 
Methods: For this study, N=5000 subjects from the population-based Guten-
berg Health Study were analyzed in a highly standardized setting. TG was as-
sessed by Calibrated Automated Thrombogram method at 1 and 5 pM tissue 
factor (TF) trigger in platelet poor plasma. Lag time, endogenous thrombin 
potential (ETP), and peak height were derived from the TG curve. Multivari-
able linear and cox regression analysis were used to assess clinical determi-
nants of TG and the association between TG parameters and total mortality. 
Results: Lag time (at 1 and 5 pM TF) was positively associated with obesity 
and dyslipidemia for both sexes (p<0.0001). Obesity was also a positive deter-
minant of ETP (at 1pM and 5 pM TF) in both sexes (p<0.0001) and peak 
height in males (1 pM TF, p=0.0048) and females (1 pM TF and 5 pM TF, 
p<0.0001). Cox regression models showed an increased mortality in individ-
uals with lag time (1 pM TF, HR=1.46, [95% CI: 1.07; 2.00], p=0.018) and 
ETP (5 pM TF, HR = 1.50, [1.06; 2.13], p=0.023) above the 95 percentile of 
the reference group, independent of the cardiovascular risk profile. 
Conclusion: This large-scale study demonstrates traditional CVRFs, particu-
larly obesity as relevant determinants of TG. Lag time and ETP were found as 
potentially relevant predictors of increased mortality, which deserves further 
investigation. 
Disclosure: No significant relationships. 

OC 5.3 Laboratory Reclassification of von-Willebrand 
 disease type 1 in the Elderly
S. Halimeh1, U. Nowak-Göttl2, D. Caliebe2, D. Kowalski2, M. Shneyder2,  
V. Limperger2

1Crc Coagulation Research Centre Gmbh, CRC Coagulation Research Centre 
GmbH, Duisburg, Germany, 21. institute Of Clinical Chemistry, 1. Institute of  
Clinical Chemistry, Kiel, Germany

Objectives: In this two-center cohort study we re-evaluated patients pre-
viously diagnosed with von-Willebrand disease (VWD) type 1 with respect to 
their bleeding phenotype and VWF levels based on age-and blood group 
(BG)-dependent reference values. 
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Methods: 969 consecutively admitted patients presenting with VWD one 
year before laboratory re-classification were enrolled. Reclassification was 
performed on the basis of age- and BG-dependent reference values with re-
spect to the presence or absence of VWD. 174 of 504 patients aged 1 to 86 
years (median 35) were diagnosed with VWD type 1 (n=154), type 2 (n=17) 
or 3 (n=3) within the last two decades prior re-classification based on VWF 
levels including CBA, multimeric pattern and/or genotyping. 
Results: In the present patient follow-up visits in patients aged 20 to ≤ 49 
years 42 of 230 individuals (18,3%) compared to 55 of 131 older patients aged 
50 to 86 years (median 66: 42%) the formerly classification of VWD type 1 
would have been missed (p<0,001) without using age- and BG-dependent 
cut-off values. In patients < 20 years of age previous diagnosis were confirm-
ed in all cases (n=39). Of note, inclusion of the variable blood group “0” ver-
sus “non-0” in our model has improved the detection rate of previously diag-
nosed VWD by 5%. 
Conclusion: In prediagnosed VWD the use of age- and BG-dependent refer-
ence values is suggest in order not to miss patients prone to possible bleeding 
episodes during emergency or elective interventions. 
Disclosure: No significant relationships. 

OC 5.4 Effects and interferences of emicizumab –   
a humanized bispecific antibody mimicking activated 
 factor VIII cofactor function – on coagulation assays
A. Calatzis1, D. C. Chen2, I. Paz-Priel3, J. I. Adamkewicz2

1Institute For Cardiovascular Prevention (ipek) , Ludwig-Maximilians-Universität 
München, Munich, Germany, 2Oncology Biomarker Development , Genentech Inc., 
South San Francisco, United States of America, 3Clinical Development Oncology, 
Genentech, Inc., South San Francisco, United States of America

Objectives: Emicizumab bridges activated FIX (FIXa) and FX to restore the 
missing function of activated FVIII in persons with hemophilia A (PwHA). 
The efficacy of emicizumab in PwHA with inhibitors was recently described 
(Oldenburg J, NEJM 2017). Unlike FVIII, emicizumab does not require acti-
vation; thus, in coagulation assays the behavior of emicizumab may differ 
from that of FVIII. 
Methods: The effect of emicizumab on multiple coagulations assays, includ-
ing potential interference was assessed. 
Results: Emicizumab did not interfere with the following assays: single factor 
assays triggered by prothrombin time (PT) reagents; immunoassays for von 
Willebrand factor, D-Dimer, plasminogen, or FXIII; chromogenic assays for 
FIX, antithrombin, protein C, anti-Xa, or plasminogen; and clotting assays 
triggered by a prothrombin activator (APC resistance) or thrombin (throm-
bin time and Clauss fibrinogen). However, emicizumab did have a small but 
detectable effect on assays for PT and derived fibrinogen. As expected based 
on its mechanism and species specificity, emicizumab showed concentration-
dependent activity in a FVIII chromogenic assay using human FIXa and FX, 
but exhibited no activity in a FVIII chromogenic assay using bovine FIXa and 
FX. Emicizumab had an overly strong effect on the activated partial throm-
boplastin time (aPTT), which resulted in interference with several aPTT-
based assays including single factor assays (FVIII, FIX, FXI, FXII), protein C 
activity, protein S activity, and APC resistance. 
Conclusion: The observed effects are consistent with the novel mode of ac-
tion of emicizumab. Potential assay interferences should be taken into ac-
count in the selection and interpretation of test results for PwHA receiving 
emicizumab therapy. 
Disclosure: Andreas Calatzis is a consultant to Genentech, Inc. David C. 
Chen, Ido Paz-Priel, and Joanne I. Adamkewicz are employees of Genentech, 
Inc. 

OC 5.5 Monitoring of emicizumab using a two-stage 
 chromogenic factor Xa (FXa) generation assay
N. Shahidi Hamedani1, J. Müller2, H. Rühl1, J. Oldenburg3, B. Pötzsch1

1Institute Of Experimental Haematology And Transfusion Medicine, University of 
Bonn Medical Center, Bonn, Germany, 2Institute Of Exp. Haematology And Trans-
fusion Medicine, University of Bonn Medical Center, Bonn, Germany, 3Institute Of 
Experimental Haematology And Transfusion Medicine, University Clinic, Bonn, 
Bonn, Germany

Objectives: Emicizumab is a factor VIII-(FVIII)-mimetic antibody that sim-
ultaneously binds to activated factor IX (FIXa) and factor X (FX) inducing 
the formation of FXa. Plasma levels of emicizumab ranging between 10 and 
100 µg/ml have been shown to be effective in the treatment of hemophilia A 
patients. The objective of the present study was to develop a chromogenic 
assay for measurement of emicizumab in plasma. 
Methods: A two-stage assay format was used to monitor emicizumab-in-
duced FXa generation. First, diluted plasma is mixed with FIXa and FX, 25 µl 
each, in the presence of calcium and phospholipids. Second, 25 µl of the chro-
mogenic FXa-substrate is added and FXa-mediated substrate conversion was 
measured. The limit of detection (LOD), the lower limit of quantification 
(LLOD), precision, and accuracy were tested using emicizumab-spiked heat-
inactivated plasma. Emicizumab was a kind gift of Roche pharmaceuticals. 
Results: Using the optimum concentration of reagents, emicizumab plasma 
concentrations ranging from 3.5 to 100 µg/ml were found to be within the 
dynamic range of the assay. The LOD and LLOQ were determined as 0.32 
and 3.45 µg/ml, respectively. Using emicizumab plasma concentrations of 50 
and of 15 µg/ml, intra- and interassay CV values were ≤ 6.8% while the 
relative error of absolute quantification did not exceed 33.4 %. 
Conclusion: We introduced a two-stage FXa-generation assay allowing the 
determination of clinically relevant plasma levels of emicizumab. The use of 
standard reagents as well as a chromogenic substrate will allow the wide-
spread adaption of the assay on automated test systems. 
Disclosure: Emicizumab was kindly provided by Roche pharmaceuticals 

OC 6: Platelets 

OC 6.1 Fluoxetine amplifies ticagrelor mediated 
 cardioprotection after acute MI
M. Mauler, N. Herr, C. Schoenichen, C. Bode, I. Hilgendorf, D. Duerschmied
Cardiology And Angiology , Heart Center, University of Freiburg, Freiburg,  
Germany

Objectives: Restoration of blood flow after acute myocardial infarction (MI) 
comes at the cost of reperfusion injury, a multifactorial process that comes 
with an inflammatory response. Platelet serotonin amplifies acute inflam-
mation and it is unclear how this affects reperfusion injury. Utilizing fluoxe-
tine (Flx), we depleted peripheral serotonin in mice and additionally treated 
animals with ticagrelor prior to MI. The goal was to evaluate if and how ex-
cessive serotonin levels interfere with P2Y12 mediated cardioprotection. 
Methods: Mice were put on a Flx containing diet for 3 weeks. After adminis-
tration of ticagrelor, MI was induced for 30 minutes, followed by 24 hours of 
reperfusion. Heart function, infarct size and integrin expression was evaluated. 
Results: Serotonin peaked 24 hours after MI in WT mice (150 ng/mL) after 
MI. Heart function in Flx treated compared to WT was improved and infarct 
size was reduced (38 in Flx, 53 in WT; % area at risk (AAR)). WT mice re-
vealed increased MPO levels in the heart and elevated neutrophil counts in 
the AAR (14 vs. 28 in WT per mm2 tissue). Neutrophils had decreased ex-
pression of CD11b in Flx (70%) treated mice compared to WT. ISurprisingly, 
the protective effect in 5-HT deficient mice was additive to ticagrelor 
(100mg/kg loading; 50mg/kg twice afterwards) mediated cardio protection in 
terms of infarct size and integrin expression. 
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Conclusion: Serotonin directly mediates neutrophil migration during myo-
cardial reperfusion injury by inducing degranulation and subsequent upregu-
lation of CD11b. Since this effect was also present after treatment with ti-
cagrelor, intervening in serotonin-neutrophil crosstalk might provide novel 
anti-thromboinflammatory treatment options. 
Disclosure: No significant relationships. 

OC 6.2 IκB Kinase 2 impairs Platelet Activation
M. Salzmann1, M. Mussbacher1, W. C. Schrottmaier2, J. B. Kral-Pointer3,  
B. Hoesel1, U. Resch1, S. Bleichert1, A. Assinger1, J. A. Schmid4

1Vascular Biology And Thrombosis Research, Medical University of Vienna, Vienna, 
Austria, 2Clinical Microbiology, Umea University, Umea, Sweden, 3School Of Bio-
technology, Science For Life Laboratory, KTH Royal Institute of Technology, Solna, 
Sweden, 4Department Of Vascular Biology And Thrombosis Research, Medical Uni-
versity Vienna, Wien, Austria

Objectives: Megakaryocytes can sense inflammatory signals, but little is 
known how this might change platelet function. Most inflammatory signal-
ling pathways converge at the kinase IKK2 (IκB kinase 2) activating the tran-
scription factor NF-κB. Our aim was to determine the effect of persistent in-
flammation on platelet function, by NF-κB activity in megakaryocytes with a 
constitutively active IKK2. 
Methods: Mice with a megakaryocyte-specific constitutively active IKK2 
(caIKK2) were compared to littermate controls. Platelet count and lifespan 
was determined and function was tested in vitro by agonist-induced degranu-
lation and aggregation and in vivo by tail bleeding, intra vital microscopy of 
ferric chloride induced thrombus formation and mechanical aorta injury. 
Results: Platelet count and lifespan is unaltered, however platelet aggre-
gation, degranulation and GPIIb/IIIa activation were decreased in platelets 
with caIKK2 upon stimulation with ADP and PAR4 receptor agonist. Con-
sistently, in vivo thrombus formation is impaired in both, in the ferric chlor-
ide and mechanical injury model and bleeding time is increased in caIKK2 
platelets. Furthermore the G-protein Gαq is downregulated. 
Conclusion: Platelets of mice with megakaryocyte-specific caIKK2 exhibit 
decreased activation, degranulation and aggregation in vitro. This is in line 
with the remarkable reduction of thrombus formation in vivo and increased 
bleeding time. This may be partially explained by the downregulation of Gαq, 
which results in decreased signaling strength and therefore platelet acti-
vation. Taken together our data indicates that active IKK2 or NF-κB inter-
feres with signaling mediated platelet activation, either directly through ki-
nase activity in platelets or via constitutively active NF-κB signaling in mega-
karyocytes. 
Disclosure: No significant relationships. 

OC 6.3 Deformable Nano and Microstructures for 
 Quantifying Platelet Contractile Forces and Platelet 
 Cytoskeletal Mechanics
R. Palannkar1, C. Denker2, M. Varma2, M. Münzenberg2, A. Greinacher1

1Institute For Immunology And Transfusion Medicine, University Medicine 
 Greifswald, Greifswald, Germany, 2Institut Für Physik, Ernst-Moritz-Arndt 
 Universität, Greifswald, Germany

Objectives: While the role of platelets in preventing blood loss is well charac-
terized from a biological perspective, the mechanobiological aspects are only 
poorly understood. Platelet biomechanics regulated through platelet cytos-
keletal elements are a fundamental feature of platelet function. Using direct 
3D laser writing, we have developed deformable nano/-microstructures to in-
vestigate how changes in the platelet cytoskeleton impair platelet adhesion, 
spreading and activation dynamics. 
Methods: In silico finite element mechanics (FEM) simulation was performed 
to determine optimal material parameters for physical dimensions of de-

formable structures (▶ Figure 1 & ▶ Figure 2).3D micropillar arrays (700nm 
diammeter) and microbeam arrays (140nm in diameter) with different 
heights and lengths were fabricated using two photon direct laser writing sys-
tem. Femtosecond-pulsed laser at 780 nm and IP-L photoresist (Nanoscribe 
GmbH) by means of a high-numerical aperture oil-immersion objective 
(N.A. = 1.4) was used to fabricate these strcutures. Washed platelets were in-
cubated with nano/-microstrctures functionalized with fibrinogen and pla-
telet dynamics was followed by live imaging and confocal fluorescence 
microscopy (▶ Figure 3 & ▶ Figure 4). 
Results: On micropost arrays platelets generated contractile forces in the 
range from 9.2 to 87 nN (mean: 23 ± 4.1 nN, n = 25 single platelets) as 
measured by post deflection. On microbeams platelets were able to contract 
the beams with forces ranging from 15.1 to 110.8 nN (mean: 31 ± 2.9 nN, n = 
25 single platelets). 
Conclusion: Using defromable 3D nano and micro structures we can 
measure contratile forces produced by platelet cytoskeleton during adhesion 
and spreading thus provoiding insights into biophysical mechanisms in-
volved in the physiology of clot formation and plug stability. 
Disclosure: No significant relationships. 

OC 6.4 Defective Mg2+ transport enhances Ca2+ 
 responses in B cells and platelets thereby accelerating 
 immuno-thrombotic effects in mice
A. Braun1, S. K. Gotru1, J. Gil-Pulido1, M. Schuhmann2, N. Beyersdorf3,  
K. Wolf1, I. Becker1, P. Kraft2, J. P. Van Geffen4, K. Remer1, V. Chubanov5,  
T. Gudermann5, T. Kerkau3, J. W.m. Heemskerk4, G. Stoll2, A. Zernecke1,  
B. Nieswandt1

1Institute Of Experimental Biomedicine , University of Würzburg, Würzburg,  
Germany, 2Department Of Neurology, University of Würzburg, Würzburg,  
Germany, 3Institute For Virology And Immunobiology, University of Würzburg, 
Würzburg, Germany, 4Department Of Biochemistry, CARIM Maastricht University, 
Maastricht, Netherlands, 5Walther-straub-institute For Pharmacology And  
Toxicology, Ludwig-Maximilians University Munich, München, Germany

Objectives: Beside calcium (Ca2+), magnesium (Mg2+) is one of the crucial 
divalent cations mediating numerous physiological processes in immune 
cells and platelets. Magnesium infusion or supplementation is practiced in 
the treatment course of various cardio- and cerebrovascular pathologies, but 
the molecular mechanisms of Mg2+ influx/efflux are poorly investigated in 
platelets. In human XMEN syndrome, abolished function of MAGT1 ac-
counts for a dysregulated Mg2+ homeostasis in T and NK cells. 
Methods: Using non-infected healthy Magt1 knockout mice (Magt1-/y) we 
analysed cation homeostasis and physiological responses of B cells and pla-
telets. 
Results: Our study reveals an important contribution of MAGT1 to the regu-
lation of Mg2+ homeostasis in B cells, associated with an altered BCR-induced 
Ca2+ responses and PKC activation, which resulted in a disturbed marginal 
zone B and plasma cells development. In addition, our report gives the first in 
vivo evidence, that interference with MAGT1 function also results in imbal-
anced Mg2+ homeostasis in platelets. This accounts for an increased Ca2+ in-
flux, which strongly modulates platelet aggregation and thrombus formation, 
and accelerates occlusive arterial thrombus formation in vivo, shorter bleed-
ing time, and a dramatically worsened brain damage after focal cerebral 
ischemia. Surprisingly, the aberrant Ca2+ influx is independent of SOCE, but 
strongly dependent on P2X1 and TRPC6 channel activation. Consequently, 
haploinsufficiency of either P2X1 or TRPC6, or Mg2+ supplementation could 
revert the observed prothrombotic phenotype in Magt-/y mice. 
Conclusion: These results reveal that decreased intracellular Mg2+ concen-
trations by altering Mg2+ transport activity may be a risk factor for B cell re-
lated immune and platelet dependent thrombo-inflammatory diseases. 
Disclosure: No significant relationships. 
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OC 6.5 Differential regulation of GPIbα- and GPVI-specific 
signaling pathways by cAMP- and cGMP-elevating 
 inhibitors of human platelets
S. Makhoul1, S. Gambaryan2, U. Walter1, K. Jurk3

1Center For Thrombosis And Hemostasis, University Medical Center of the 
 Johannes Gutenberg-University Mainz, Mainz, Germany, 2Sechenov Institute Of 
Evolutionary Physiology And Biochemistry, Russian Academy of Sciences, 
 Saint-Petersburg, Russian Federation, 3Center For Thrombosis And Hemostasis , 
University Medical Center Mainz, Mainz, Germany

Objectives: Von Willebrand factor and collagen are main ligands of the pla-
telet adhesive receptors GPIb-IX-V and GPVI, respectively, but also bind to 
the integrin αIIbβ3 and α2β1, respectively. C-type lectin snake toxins are widely 
used as specific platelet receptor ligands. Whereas convulxin induces GPVI-
specific signaling, echicetin is a selective GPIbα agonist when coated to poly-
styrene beads (Navdaev A., PLoS One, 2014). We aimed to elucidate the ef-
fects of cAMP-/cGMP-elevating inhibitors of human platelets on their selec-
tive GPIbα- or GPVI-mediated activation and signaling. 
Methods: Echicetin was purified from Echis carinatus venom, validated by 
mass spectrometry, and used to prepare echicetin beads (EB) as described 
(Navdaev A., PLoS One, 2014.) Platelet aggregation was analyzed by light 
transmission aggregometry, platelet signaling by Western blot analysis of 
phosphoproteins. 

Results: EB and convulxin induced full platelet aggregation and strong phos-
phorylation of tyrosine and serine/threonine protein kinases such as Syk, 
FAK, Akt, p38 and of PLCγ2, a Syk substrate. Activation of cAMP or cGMP 
pathways by Iloprost or Riociguat, respectively, strongly inhibited platelet ag-
gregation and AktS473, FAKY397 and p38Y180/T182 phosphorylation but not 
phosphorylation of SykY352, SykY525/526 and PLCγ2

Y759. 
Conclusion: Both GPIbα- and GPVI-specific signaling include phosphory-
lation of SykY352, SykY525/526, FAKY397, AktS473, p38Y180/T182 and PLCγ2

Y759. In 
contrast to Akt, FAK and p38, phosphorylation/activation of Syk and PLCγ2 
was not impaired by cAMP- or cGMP-elevating platelet inhibitors. This sug-
gests that distinct Syk-dependent responses mediated by GPIbα or GPVI are 
not blocked by cAMP/cGMP pathways in human platelets. 
Disclosure: No significant relationships. 

Fig. 1 
In silico finite element mechanics (FEM) 
 simulation. Deformable Microposts (OC 6.3)

Fig. 2 
In silico finite element mechanics (FEM) 
 simulation. Deformable Microbeams (OC 6.3)

Fig. 3 
Confocal Microscopy of Platelets on 3D 
 Micropost Arrays (OC 6.3)

Fig. 4 
Confocal Microscopy of Platelets on 3D 
 Microbeams (OC 6.3)
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OC 7: Acquired coagulation disorders

OC 7.1 Effects of an awareness campaign towards 
 hospital cases of acquired hemophilia A (AHA) 2010–2015 
in Germany – Updated
S. Wahler
Epidemiology, St. Bernward GmbH, Hamburg, Germany

Objectives: Acquired hemophilia A (AHA) is a rare bleeding disorder, caused 
by the development of autoantibodies against human coagulation factor VIII. 
AHA may lead to spontaneous or trauma induced bleeds that are treated with 
bypassing agents. The incidence of the disease was estimated to about 1.4 per 
million per year in the UK. Data from Germany are not available. Since 2010 
an intense awareness camping informed physicians how to detect AHA. A spe-
cific ICD 10 code for AHA exists since 2010, allowing epidemiological insights. 
We examined the frequency of AHA based on these data, updating the findings 
until 2014 and compared it to results from the recent GTH-AH 01/2010 study. 
Methods: The reports from German DRG Institute (InEK), Statistical Office 
(DESTATIS) and the hospital quality reports for 2010–2015 were analyzed 
for cases of AHA and treatments with high amounts of bypassing agents 
(APCC > 150.000 units, rFVIIa > 500 mg). Statistical analysis was performed 
using Microsoft-Excel and Access version 2016. 
Results: The number of cases with a main diagnosis of AHA (D68.31, 
ICD10-GM) increased from 29 (2010) to 142 (2015, +390%). The mean age of 
patients (71.5 +/- 18.1 years) and the gender distribution (58% male) re-
mained stable over time and were very similar to data from the GTH-AH 
study. 60% of patients were aged 70–85. The average length of hospital stay of 
male patients (25.2 days) was significantly longer than for females (18.4 days), 
possibly reflecting the trend towards a less favorable prognosis of AHA in male 
patients as seen in the GTH study. The number of cases with a secondary diag-
nosis of AHA increased from 186 (2010) to 491 (2015, +164%). The total 
number of cases in 2014 was 633 (~8 per mio. per year), indicating a much 
higher incidence than suggested from UK data. The increase in cases was not 
associated with an equivalent growth in treatments with high doses of rFVIIa 
(108 in 2010, 127 in 2015; +18%) or APCC (66 in 2010, 75 in 2015; +14%). 
Conclusion: We found a further increase in documented hospital cases with 
AHA from 2010 to 2015. The overall number exceeds the expected number 
of patients based on previously reported incidence. This may reflect a grow-
ing awareness towards AHA, under-diagnosis in previous studies, or both. 
Remarkably, the number of patients intensively treated with bypassing agents 
decreased, suggesting that higher awareness may lead to earlier diagnosis and 
prevention of high costs due to bleeding. 
Disclosure: No significant relationships. 

OC 7.2 GTH-Registry: Treatment and Outcome in Patients 
with Haemophilia B and Inhibitors
C. Wermes1, W. Eberl2, C. Escuriola3, W. Hassenpflug4, R. Klamroth5,   
R. Knöfler6, H. Richter7, F. Schilling8, H. Topf9, M. Von Depka Prondzinski1, 
V. Wiegering10, K. Holstein11

1Haemostasis & Thrombosis, Werlhof-Institut GmbH, Hannover, Germany, 2Kinder- Und 
Jugendmedizin, Klinikum Braunschweig, Braunschweig, Germany, 3Haemophilia 
Centre Rhein Main (hzrm), Haemophilia Centre Rhein Main (HZRM), Mörfelden-Wall-
dorf, Germany, 4Kinderklinik, Universitätsklinikum Eppendorf, Hamburg, Germany, 5In-
nere Medizin Angiologie Und Hämostaseologie, Vivantes Klinikum im Friedrichshain, 
Berlin, Germany, 6Klinik Und Poliklinik Für Kinder- Und Jugendmedizin, Universität-
sklinikum Carl Gustav Carus Dresden, Dresden, Germany, 7Institut Für Thrombophilie 
Und Hämostaseologie, Hämophiliezentrum Münster, Münster, Germany, 8Hämatologie 
Und Onkologie, Olga-Hospital, Stuttgart, Germany, 9Kinder-und Jugendklinik, Univer-
sitätsklinikum Erlangen, Erlangen, Germany, 10Kinderklinik Und Poliklinik, Universität-
sklinikum Würzburg, Würzburg, Germany, 11Ii. Medizinische Klinik Und Poliklinik, Hu-
bertus Wald Tumorzentrum – Universitäres Cancer Center Hamburg (ucch), Universit-
ätsklinikum Eppendorf, Hamburg, Germany

Objectives: Immuntolerance induction (ITI) for inhibitors in haemophilia B 
(HB) with high dose factor IX may be complicated by anaphylaxis or neph-
rotic syndrome. Additionally, efficacy seems to be limited (13–25% success 
rate). Registry data and published case reports suggest that addition of im-
munosuppression may improve outcome. 
Methods: The GTH-Factor IX inhibitor registry was set up with the aim to 
collect data of all patients with HB and FIX-inhibitors in Germany regardless 
whether they had had an ITI-attempt or not. Information on Symptoms at 
time of inhibitor development, treatment regimens and success rates as well 
as complications are collected from patient charts. 
Results: We report data on eleven inhibitor patients with severe haemophilia 
B from 9 Haemophilia Centres in Germany. All patients underwent ITI, 10 
got two or more ITI´s. Regimens included high dose factor IX, mostly in 
combination with immunomodulation using various regimens (i.e. Steroids, 
mycofenolate mofetil, Cyclosporin, iv-Immunoglobulins and/or Rituximab). 
In two patients we observed complications like allergic reaction or nephrotic 
syndrome. A Cyclosporin induced hypertension occurred in another patient. 
In 8 patients remission of the inhibitor was achieved, 3 patients are on on-
going ITI for a persistent inhibitor. 
Conclusion: Preliminary data of this registry support the hypothesis, that ad-
dition of immunosuppression can improve treatment outcome of patients 
with haemophilia B and inhibitors. In a small patient population with a rare 
complication of a rare disease registries are a valuable tool to develop evi-
dence. To avoid reporting bias, we aim for documentation of all HB patients 
with inhibitors. 
Disclosure: This study was supported by PFIZER Pharma GmbH 

OC 7.3 Relevance of lysine residues in the conformational 
change of beta 2 glycoprotein I from closed to open 
 involved in antiphospholipid syndrome (APS) disease
I. Buchholz, P. Nestler, M. Delcea
Biochemisty / Zik Hike, University Greifswald, Greifswald, Germany

Objectives: Beta 2 glycoprotein I (beta2GPI) is the main antigen present in 
autoimmune disease antiphospholipid syndrome (APS). The closed (circu-
lar) beta2GPI conformation circulates in blood, while the open (linear) con-
formation exposes a cryptic epitope and is potentially antigenic. It may lead 
to formation of antibody-protein complexes, resulting in disease progression. 
In the present study we investigate the relevance of lysine residues in switch-
ing beta2GPI conformation by acetylation. 
Methods: We prepared acetylated beta2GPI by reaction of lysine residues 
with acetyl acid N-hydroxysuccinimide ester (NHS-Ac) and compared its 
structure to untreated beta2GPI using atomic force microscopy (AFM), cir-
cular dichroism (CD) spectroscopy and size determination by dynamic light 
scattering (DLS). Proper acetylation of lysine residues was demonstrated by 
fluoraldehyde o-phthalaldehyde (OPA) reagent and anti-lysine Western blot. 
Results: OPA reagent showed acetylation of lysine residues at a ratio of 1.000 
mol NHS-Ac / mol lysine. Anti-lysine Western blot supported this finding 
showing bands of acetylated lysine at ratios of 100 and 1.000. AFM indicated 
an increased amount of open beta2GPI with increasing ratio of acetylation 
agent. These results were further confirmed by a smaller hydrodynamic 
radius of fully acetylated beta2GPI in comparison to untreated beta2GPI. In-
terestingly, slight changes of CD spectra were visible between acetylated and 
untreated beta2GPI indicating a hardly altered protein secondary structure. 
Conclusion: Lysine residues play a role in shifting beta2GPI from closed to 
open conformation. Beta2GPI structure could be altered in vivo by acety-
lation of lysine residues as a posttranslational modification causing beta2GPI 
to adopt open conformation, allowing APS antibody to bind. 
Disclosure: No significant relationships. 
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OC 7.4 Antibody mediated glycan modification on 
 platelets and megakaryocytes: a potential role in platelet 
destruction in autoimmune thrombocytopenia
I. Marini, R. Jouni, F. Rigoni, K. Sevke-Masour, T. Bakchoul
Forschung, Zentrum für Klinische Transfusionsmedizin Tübingen (ZKT), Tübingen, 
Germany

Objectives: Introduction: Immune thrombocytopenia (ITP) is a bleeding 
disease caused by autoantibodies (AAbs) directed against platelet glycopro-
teins. Fc-independent platelet clearance via Ashwell-Morell receptors, which 
recognize glycan changes on platelet surface, has been proposed as a new 
mechanism of ITP in mice. In this study, we investigated the impact of AAbs 
from ITP patients on glycan pattern of megakaryocytes and platelet. 
Methods: Methods: Megakaryocytes were differentiated from CD34+ cells after 
cultivation with thrombopoietin. Megakaryocytes and platelets were incubated 
with ITP-sera and the modification in glycan pattern was assessed by flow cyto-
metry using two lectins: RCA and ECL. NOD/SCID mouse model was used to 
analyze the impact of glycan patterns on survival of human platelets. 
Results: Results: Different patterns of glycan modification were observed on 
platelet surface after incubation with ITP-sera: 9/37 sera induced high ECL 
binding, while 8/37 sera showed decrease in RCA binding. Interestingly, a sub-
group of ITP-sera was able to modify glycan pattern on megakaryocytes sur-
face (3 fold increase in RCA-binding compared to control). The injection of 
AAbs accelerated platelet clearance in vivo. The destruction of human platelets 
by ITP-AAbs was largely decreased by a neuraminidase inhibitor that prevents 
glycan changes on platelet surface (platelet survival after 5h: 60% vs 40%). 
Conclusion: Conclusion: Our results demonstrate that AAbs from ITP pa-
tients are able to induce changes in glycan patterns on both megakaryocytes 
and platelets surfaces. The mechanism of antibody-mediated modification of 
glycan patterns seems to contribute to platelets destruction as well as to inter-
fere with platelets production from megakaryocytes. 
Disclosure: No significant relationships. 

OC 7.5 Differences in the platelet proteome between 
healthy controls and patients with cancer at high risk of 
venous thromboembolism
L. Mauracher1, H. Ercan1, E. Grilz1, L. Hell1, C. Ay1, I. Pabinger1, M. Zellner2

1Internal Medicine I, Medical University of Vienna, Vienna, Austria, 2Physiology, 
Medical University of Vienna, Vienna, Austria

Objectives: Patients with lung, brain and pancreatic cancer are at high risk to 
develop venous thromboembolism (VTE). However, the exact mechanisms 
of VTE in the cancer types are incompletely understood. Platelets have been 
recently suggested to contribute to increased risk of cancer-associated VTE. 
Methods: We investigated the platelet proteome of patients with brain (BC; 
n=19), lung (LC; n=20) and pancreatic (PC; n=6) cancer and matched 
healthy controls (n = 45). To analyse the platelet proteome we have applied 
two-dimensional differential in-gel electrophoresis (2D-DIGE) and mass 
spectrometry to investigate differences in platelet proteomics. 
Results: Significant changes in the abundance of 16 proteins were observed 
between patients with cancer (n=45) and healthy controls (▶ Table 1). Most 
identified proteins correspond to cytoskeleton arrangements but also platelet 
interaction, as Integrin-alpha-IIb, and Integrin-alpha-6 were differentially ex-
pressed. Furthermore protein-disulfide-isomerase (PDI) and glucose-regu-
lated-protein-78, which are associated with thrombus formation and aggre-
gation, are differentially expressed. Interestingly, different tumour entities 
show significant differences in the pattern of proteins. Integrin-alpha-IIb was 
significantly lower expressed in all patients however PDI was upregulated in 
LC but downregulated in BC and PC. A connection between thrombosis and 
the immune system could also be hypothesized as leucocyte-elastase-in-
hibitor is downregulated in all cancer types. 

Protein name (Uniprot)

Integrin-alpha-IIb (P08514)

Nucleosome assembly protein (P55209)

Zyxin (Q15942)

Calreticulin (P27797)

14–3–3 protein eta (Q04917)

Gamma-enolase (P09104)

Tropomyosin 1 (P09493–1)

Fibrinogen beta chain (P02675)

Leukocyte elastase inhibitor (P30740)

Integrin alpha-6 (P23229)

Protein disulfide isomerase (P07237)

Glucose-regulated protein 78 (P11021)

Tubulin beta-1 chain (Q9H4B7)

Fibrinogen

Histamine-releasing factor (P13693)

Peroxiredoxin 6 (P30041)

CATS vs HD
n = 45
unadjusted Student tTest

ratio CATS/HD

0.89

0.89

0.84

1.09

1.06

0.88

1.24

1.16

0.91

0.91

1.07

1.1

1.19

1.24

1.06

0.96

p-value

<0,001

<0,001

0.002

0.008

0.009

0.01

0.014

0.015

0.016

0.018

0.024

0.025

0.027

0.037

0.041

0.046

Brain Cancer (BC)
n = 19
unadjusted Student tTest

ratio BC / HD

0.93

0.9

0.91

1.01

1.06

0.87

1.12

1.12

0.95

0.95

1

1.02

1.03

1.05

1.03

0.97

p-value

0.032

0.007

0.08

0.76

0.069

0.025

0.46

0.12

0.4

0.4

0.87

0.85

0.98

0.59

0.33

0.31

Lung Cancer (LC)
n= 20
unadjusted Student tTest

ratio LC / HD

0.87

0.88

0.85

1.15

1.07

0.93

1.32

1.15

0.92

0.87

1.13

0.83

1.29

1.34

1.07

0.96

p-value

<0.001

0.002

0.009

<0.001

0.02

0.2

0.007

0.07

0.11

0.016

<0.001

<0.001

<0.001

0.022

0.069

0.14

Pancreas Cancer (PC)
n = 6
unadjusted Student tTest

ratio PC / HD

0.79

0.91

0.58

1.14

1.05

0.72

1.37

1.35

0.83

0.85

0.89

0.88

0.65

1.53

1.14

0.87

p-value

<0.001

0.1

<0.001

0.046

0.29

0.006

0.015

0.08

0.04

0.076

0.063

0.054

0.034

0.065

0.09

0.01

Tab. 1 Differentially expressed proteins between all included CATS patients and healthy controls. Protein abundance ratios and unadjusted p-values were 
calculated using all tumour entities together of single tumour entities versus healthy controls. Proteins with a p-value <0.05 are highlighted.
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Conclusion: This exploratory approach is the first attempt to show alter-
ations in the platelet proteome of patients with cancer versus healthy con-
trols. Furthermore a quite different picture of differentially expressed pro-
teins in various tumour entities was observed. Further investigation with 
ELISA and Western Blot will be necessary to validate these findings. 
Disclosure: No significant relationships. 

OC 8: Venous thromboembolism

OC 8.1 Coagulation factors 11 and 12 and the risk of 
 recurrent venous thromboembolism: a prospective cohort 
study
L. Eischer1, S. Eichinger2, P. Kyrle2

1Hematology And Hemostasis, Medical University of Vienna, Wien, Austria,  
2Medicine I, Medical University of Vienna, Vienna, Austria

Objectives: Factors 11 (F11) and 12 (F12) play a major role in the activation of 
the contact system. F11 is associated with first venous thromboembolism 
(VTE), recurrent VTE in women and ischemic stroke. High F12 confers an in-
creased risk of ischemic stroke in young women. F11 and F12 are considered 
promising targets for future anticoagulant strategies. We aimed to assess the re-
lationship between F11 and F12 and the risk of VTE in high risk patients. 
Methods: We followed patients with a first, unprovoked VTE after antico-
agulation withdrawal for an average of 6 years. We excluded patients with 
major thrombophilia, cancer or requirement for indefinite anticoagulation 
for other reasons. Study endpoint was symptomatic recurrent VTE. 
Results: We included 815 patients (66% men, mean age 53 years). 265 pa-
tients (32%) had recurrence. After 10 years the cumulative incidence of re-
currence was 33% (95% CI:26–40) in patients with F11 levels below the 33rd 
percentile and 41% (95% CI:36–46), in those with higher levels, p = 0,03 
(▶ Figure 1). The hazard ratio (HR), adjusted for age and sex, was 0.74 (95% 
CI 0.60–0.97). The cumulative incidence of recurrence was similar when pa-
tients were compared according to F12 terziles. No risk reductions in patients 
with F12 levels below the 33rd percentile compared to those with higher lev-
els (adjusted HR – 1.0, 95 CI 0.8–1.3) was found. 
Conclusion: Low levels of F11 are associated with a lower risk of recurrence, 
whereas F12 levels are not related to the risk of recurrent VTE. 
Disclosure: No significant relationships. 

OC 8.2 A genome-wide association study implicates 
ADAMTS13 as a universal susceptibility locus for 
 thrombotic diseases
M. Stoll1, J. Hegenbarth1, V. Limperger2, D. Kowalski2, M. Shneyder2,  
A. Franke3, F. Rühle1, U. Nowak-Göttl2
1Genetic Epidemiology, University of Münster / Institute of Human Genetics, 
Münster, Germany, 2Hemostasis Unit, UKSH – Institute of Clinical Chemistry, Kiel, 
Germany, 3Ikmb – Institute Of Clinical Molecular Biology, University Kiel Univer-
sity Hospital Schleswig-Holstein Campus Kiel, Kiel, Germany

Objectives: Deep Venous Thrombosis (DVT) is a common multifactorial 
disease that is influenced by environmental and genetic factors. Previous ge-
nome-wide association studies (GWAS) identified several thrombophilic mu-
tations in coagulation factors as well as genetic variants in fibrinogen alpha 
and gamma chains (FGA/FGG) and the ABO locus. Further susceptibility 
loci i.e. ZFPM2, TSPAN15, SLC44A2, GP6, KNG1, STXBP5, HIVEP1 and 
NME7 have been suggested. However, a large proportion of missing herita-
bility remains to be accounted for. 
Methods: Here we present a GWAS on adult DVT comprising 962 cases and 
902 healthy controls of Caucasian descent. DNA isolated from blood samples 
was hybridized to Illumina Infinium Global Screening Arrays MD24 v1.0. 
Logistic regression assuming an additive model adjusted for sex, age and the 
first 5 principal components was used for association analysis. Genomic in-
flation factor was estimated as 1.0499 indicating no relevant population strat-
ification. 
Results: The previously described loci FVLeiden (p=9.35e-29), ABO 
(p=6.14e-16), FGA/FGG (p=3.48e-09) and NME7 (p=3.66e-19) were confirmed 
in our study. Additionally, rs4962153 located in the von Willebrand cleavage 
protease ADAMTS13 on chromosome 9 (p= 6.36e-08) and rs17474001 located 
in the neighboring gene serine/threonine kinase like domain containing 1 
(STKLD1, p=1.78e-08) were associated with genome-wide significance. 
Conclusion: ADAMTS13 is an established risk factor for ischemic stroke and 
arterial thrombosis. While recent studies failed to provide evidence for an as-
sociation of ADAMTS13 variants and DVT at genome-wide significant lev-
els, we here present the first GWAS showing such an association stressing the 
universal impact of ADAMTS13 on thrombotic diseases. 
Disclosure: No significant relationships. 

OC 8.3 Role of the prothrombin 19911 A>G polymorphism 
in adult patients with VTE: a German case-control study
V. Limperger1, F. Rühle2, A. Frank3, D. Kowalski1, U. C. Klostermeier1,  
M. Stoll4, U. Nowak-Göttl1
1Hemostasis Unit , UKSH – Institute of Clinical Chemistry, Kiel, Germany, 2Institut 
Für Humangenetik, Genetische Epidemiologie, UKM- Westfälische Wilhelms- 
Universität, Münster, Germany, 3Institute Of Clinical Molecular Biology, Christian-
Albrechts-University of Kiel, Kiel, Germany, 4Genetic Epidemiology , University of 
Münster / Institute of Human Genetics, Münster, Germany

Objectives: The A>G polymorphism at position 19911 of the prothrombin 
gene (rs3136516) is associated with increased plasma prothrombin levels but 
its role as a risk factor for venous thromboembolism (VTE) is still unclear. 
The presence of the prothrombin 19911 A>G polymorphism in adult Cau-
casian VTE patients compared to healthy blood donors was evaluated. 
Methods: In the present case-control study 1012 patients aged 18 to 60 years 
with > 70% of provoked VTE derived from the north-eastern part from Ger-
many were investigated for the presence of prothrombin 19911 A>G 
(rs3136516) polymorphism and compared with 902 healthy individuals from 
the same catchment area. Odds ratios and 95% confidence intervals (OR/CI) 
were calculated for the i) homozygous GG genotype (minor allele), ii) the 
heterozygous AG variant and iii) i.e. the combination of GG&AG genotypes 
compared to the AA wildtype. The latter additive model was adjusted for age 
and sex. Fig. 1 Cumulative incidence of recurrent VTE according to 33rd perzentile 

of F11
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Results: Compared to the AA wildtype the GG genotype at position 19911 
modestly increase the risk of VTE with an OR of 1,32 (CI:1,02–1,7; p=0.03) 
and 1,2 (CI: 0,96–1,5; p=0,09) for carriers of the AG variant. The additive 
model showed an OR of 1,24 (CI: 1,007–1,5; p=0,042). Following adjustment 
for age and gender the OR was still significant: 1,16 (p=0,027). Of note: in the 
present case-control study the OR of the prothrombin G20210A variant 
(rs51799963) was 2,52 (p=0001). 
Conclusion: In univariate analysis the homozygous prothrombin 19911 A>G 
polymorphism was significantly associated with a 1.32-fold increased risk of 
VTE in the cohort investigated. 
Disclosure: No significant relationships. 

OC 8.4 Splanchnic Vein Thrombosis Treatment with 
 Rivaroxaban – A Case Series from the Prospective Dresden 
NOAC Registry (NCT01588119)
S. Pannach1, L. Tittl2, S. Marten2, J. Beyer-Westendorf2

1Gastroenterology, University Hospital Carl Gustav Carus, Dresden, Germany, 
2Thrombosis Research, University Hospital Carl Gustav Carus, Dresden, Germany

Objectives: Although not specifically approved, rivaroxaban may offer ad-
vantages in the treatment of splanchnic vein thrombosis (SVT), but data for 
this approach are scarce. 
Methods: Using data from the prospective, non-interventional Dresden 
NOAC Registry we evaluated effectiveness and safety of rivaroxaban in acute 

or chronic SVT treatment. All patients in the registry undergo long-term fol-
low-up by quarterly phone calls and suspected outcome events are centrally 
adjudicated. 
Results: Until September 20th 2017, 26 registry patients received rivaroxaban 
for SVT treatment: isolated portal SVT in 14 cases (53.8%), splenic SVT in 4 
(15.4%) and multiple SVT locations in 8 (30.8%) cases. SVTs were unpro-
voked in 38.5% of cases and provoked by intra-abdominal infections in 
34.6%, by advanced stages of liver cirrhosis in 23.1% and by cancer in 15.4% 
of cases, respectively. Median time between SVT diagnosis and rivaroxaban 
initiation was 28 days (25th/75th percentile 5.5–82 days). Mean exposure 
time of rivaroxaban was 14 months (range 1–46 months), during which no 
thromboembolic event occurred. A total of 21 bleeding complications oc-
curred in 11 patients during treatment with rivaroxaban, which were ISTH 
minor bleeding in 9 cases, clinically relevant non-major bleeding in 7 and 
ISTH major bleeding in 5 cases (3 x gastrointestinal, 1 x hemorrhoid; 1 x 
traumatic intracranial bleeding) (▶ Table 1). 
Conclusion: Our cohort of 26 consecutive patients currently represents the 
largest case series of rivaroxaban treatment for SVT and demonstrated high 
effectiveness to prevent thromboembolic complications but bleeding compli-
cations are common, which is known for SVT patients. 
Disclosure: J.B.-W.: honoraria and research support from Bayer HealthCare, 
Boehringer Ingelheim, Bristol-Myers Squibb/Pfizer and Daiichi Sankyo. S.P. 
and S.M.: honoraria from Bayer HealthCare. L.T.: nothing to declare 

#

1

2

3

4

5

6

7

8

9

10

11

12

age 
(years), 
gender

43, male

51, female

65, male

66, female

28, male

56, male

70, male

68, male

75, male

72, male

45, female

48, female

Time between diag-
nosis and start riva-
roxaban (days); in-
itial therapy

0

0

0

0

1; LMWH

4; LMWH

5; LMWH

7; LMWH

14; LMWH

16; LMWH

20; LMWH

26; LMWH

follow-up 
duration 
(months)

3.1

27.8

49

18.7

1

9.2

6.1

24.8

9.5

18.2

33.6

45.8

exposure 
time 
(months)

3.1, ongoing

19.4

27.2

18.7, ongoing

1, ongoing

8.9

6.1, ongoing

24.8, ongoing

6.9, switch to 
LMWH

18.2, ongoing

5.7

45.8, ongoing

VTE (incl. 
recurrent 
SVT)

0

0

0

0

0

0

0

0

0

0

0

0

major bleed

0

0

0

0

0

0

Fatal traumatic 
ICH day 172; dur-
ing rivaroxaban 
20

0

GI bleed, day 190, 
during riva-
roxaban 15

0

0

0

CRNM bleed

0

Skin bleeding, day 
569, during riva-
roxaban 10

0

0

0

0

Macrohematuria, 
day 9; during riva-
roxaban 20

0

hematemesis, day 
202; during riva-
roxaban 15

0

0

Hypermenorrhoea, 
day 750; during 
rivaroxaban 20

cause of death; 
anticoagulation 
at event

0

0

0

0

0

0

Fatal traumatic 
ICH

0

terminal malig-
nant disease

0

0

0

SVT throm-
bus burden 
during fol-
low-up

resolution

resolution

resolution

resolution

improved

resolution

not available

resolution

unchanged

not available

resolution

resolution

Tab. 1 Individual patients (ranked by time between diagnosis and start rivaroxaban), outcome events and SVT thrombus burden during follow-up (pt. order 
according to time between SVT diagnosis and start rivaroxaban; pts. above the bold line initiated rivaroxaban within 30d of SVT diagnosis)
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#

13

14

15

16

17

18

19

20

21

22

23

24

25

26

age 
(years), 
gender

81, female

48, male

52, female

49, female

81, male

42, female

54, male

79, male

66, male

45, male

48, female

61, male

73, male

45, male

Time between diag-
nosis and start riva-
roxaban (days); in-
itial therapy

26; LMWH

30; LMWH

31; LMWH

32; LMWH

33; LMWH

48; LMWH

52; LMWH

92; LMWH

157; LMWH + VKA

170; LMWH

214; LMWH

263; LMWH + VKA

328; LMWH

1070; LMWH

follow-up 
duration 
(months)

9.1

21.4

30.9

32.1

21.5

12.7

40

16.5

3.3

39.7

58.5

31

17.2

30.6

exposure 
time 
(months)

9.1, ongoing

6.8

30.9, ongoing

32.1, ongoing

21.5, ongoing

1.8

4.2, switch to 
LMWH

3

3.3, ongoing

9.7

2.1, switch to 
LMWH

10.3, switch 
to other OAC

17.2, ongoing

18.5, switch 
to other OAC

VTE (incl. 
recurrent 
SVT)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

major bleed

0

0

0

0

0

0

GI bleed, day 126, 
during riva-
roxaban 20

Fatal traumatic 
ICH, day 495, dur-
ing VKA

0

0

GIB day 65, dur-
ing rivaroxaban 
10, 

GI bleed on day 
811, during apixa-
ban 5 BID

0

Hemorrhoid 
bleed, day 435, 
during riva-
roxaban 20

CRNM bleed

0

0

Hemoptysis, 
day156; during 
rivaroxaban 20

0

0

0

recurrent GI bleed, 
day 615, during 
apixaban 2.5 BID

0

0

0

recurrent GI bleed-
ing events after 
day 65 during 
LMWH and after 
stopping any anti-
coagulation

0

rectal bleeding, 
day 141, during 
rivaroxaban 10

Hemorrhoid bleed, 
day 305, during 
rivaroxaban 20

cause of death; 
anticoagulation 
at event

0

0

0

0

0

0

0

Fatal traumatic 
ICH during VKA

0

0

terminal liver dis-
ease/ organ fail-
ure; no antico-
agulation

0

liver failure in ter-
minal liver cirrho-
sis

0

SVT throm-
bus burden 
during fol-
low-up

not available

resolution

not available

resolution

not available

unchanged

unchanged

not available

not available

unchanged

unchanged

improved

unchanged

unchanged

Tab. 1 continued.

OC 8.5 Risk of venous thromboembolism during 
 rehabilitation of patients with spinal cord injury
O. Steinbrecher1, S. Eichinger1, H. Sinkovec2, L. Eischer1, L. Traby1,  
M. Kammer2, V. Kyrle1, P. Kyrle1, G. Wittgruber3, H. Kaloud3, R. Wildgruber3

1Dept. Of Medicine I, Medical University of Vienna, Vienna, Austria, 2Cemsiis, 
Medical University of Vienna, Vienna, Austria, 3Rehabilitation Clinic Tobelbad, 
AUVA, Tobelbad, Austria

Objectives: Patients with spinal cord injury (SCI) are at risk of thrombosis 
and bleeding. Data on the risks during rehabilitation are inconsistent, and 
thromboprophylactic strategies are heterogeneous. We aimed to evaluate the 
thrombotic risk and bleeding events of SCI patients during rehabilitation. 
Methods: We retrospectively collected hospital record data of 263 consecutive 
SCI patients admitted at a rehabilitation center between 2007–2017. Patients 
with an acute venous thromboembolism (VTE) at the primary center, without 
acute trauma or lower extremity paresis, with late admission after the acute trau-

ma, <1 month rehabilitation, or reasons for long-term therapeutic anticoagu-
lation, were excluded. All patients received pharmacologic thromboprophylaxis 
throughout rehabilitation. Primary endpoint was objectively diagnosed deep 
vein thrombosis or pulmonary embolism; secondary endpoint was bleeding. 
Results: Of 185 patients, 162 (88%) were men and the mean age was 47.8 years. 
94 patients were tetraplegic and 91 paraplegic. During a mean (+SD) rehabili-
tation time of 5.1+2.1 months, 8 patients had VTE. The probability of VTE after 6 
months was 4.7% (95% CI 1.4–7.9%). Only high D-Dimer upon admission was 
significantly associated with risk of VTE (adjusted HR 2.3, 95% CI 1.4–4.1). Of 24 
bleedings, 14 (64%) occurred at the heparin injection site. Six patients had bleed-
ings at other sites and two had major bleedings. 
Conclusion: Patients with SCI are at risk of VTE during rehabilitation des-
pite heparin thromboprophylaxis, but also have an increased bleeding risk. 
Direct oral anticoagulants, which have a favourable risk-benefit profile and 
are convenient, should be explored for thromboprophylaxis in these patients. 
Disclosure: No significant relationships. 
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OC 9: Inherited bleeding disorders: 
basic

OC 9.1 Effects of von Willebrand Factor Fragments on 
Pharmacokinetics of Subcutaneously Administered 
 Simoctocog Alfa in a Minipig Model
C. Kannicht1, B. Solecka-Witulska1, S. Wuschko2

1Molecular Biochemistry, Octapharma Biopharmaceuticals GmbH, Berlin,  
Germany, 2Pharmacology & Toxicology, Octapharma Pharmazeutika  
Produktionsges.m.b.H., Vienna, Austria

Objectives: Factor VIII (FVIII) bioavailability is a major limitation to the use 
of subcutaneous (SC) administration for hemophilia A therapy. We evaluated 
the effects of two von Willebrand factor (VWF) fragments on bioavailability 
of SC administered FVIII in a minipig model. 
Methods: OCTA12 and OCTA13 are VWF fragments containing the D’D3 
and D’D3-A1-A2-A3 domains respectively. After biochemical characteriz-
ation of the fragments, Aachener minipigs were administered with recombi-
nant human FVIII (rhFVIII; simoctocog alfa) SC either alone or in combi-
nation with OCTA12 or OCTA13. 
Results: FVIII binding affinity (KD) of the OCTA12 and OCTA13 fragments 
was 0.93 nM and 1.81 nM respectively. No inhibition of full-length VWF ac-
tivity was observed. After administration in the minipig, FVIII peak concen-
trations were 2 IU/ml (rhFVIII, intravenous [IV]), 0.02 IU/ml (rhFVIII, SC) 
and 0.23 IU/ml (rhFVIII/OCTA12, SC). Peak levels of VWF fragment were 
1.17 nM and 0.8 nM for OCTA12 and OCTA13, respectively. FVIII bioavail-
ability increased with the VWF fragments from 2% to 41% (rhFVIII/
OCTA12) and 32.9% (rhFVIII/OCTA13). rhFVIII/OCTA12 increased the 
time to 1% FVIII trough level 2.3-fold, compared with IV rhFVIII. At 120 h 
post administration, antigen levels were 0.14 nM (OCTA13) and 0.83 nM 
(OCTA12), indicating a long half-life and/or slow release into the circulation. 
Conclusion: The two novel VWF fragments OCTA12 and OCTA13 signifi-
cantly increased the bioavailability of FVIII after SC administration. The 
slow release and/or prolonged circulatory half-life of OCTA12 contributed to 
significantly prolonged FVIII antigen levels in the circulation. OCTA12 is a 
promising FVIII chaperone for SC administration in hemophilia A. 
Disclosure: C.K. and B.S. are employees of Octapharma Biopharmaceuticals 
GmbH, Berlin, Germany. S.W. is an employee of Octapharma Pharmazeutika 
Produktionsges.m.b.H., Vienna, Austria. 

OC 9.2 Recombinant human von Willebrand factor has a 
unique pattern of ultra large multimers: results from  
 physicochemical, biochemical and in vivo studies
P. L. Turecek1, M. Spannagl2, T. Kragh2, G. Friedbacher3, G. Allmaier3,  
P. Leidenmuehler4, G. Schrenk5

1Global Medical Affairs, Baxalta Innovations GmbH, now part of Shire, Vienna, 
Austria, 2Department Of Transfusion Medicine And Hemostasis, University Hospi-
tal Munich, München, Germany, 3Division Of Instrumental Analytical Chemistry, 
Institute of Chemical Technologies and Analytics and Vienna University of Technol-
ogy, Wien, Austria, 4Nonclinical Development, Shire, Vienna, Austria, 5Research 
Hematology, Shire, Vienna, Austria

Objectives: Ultra-large multimers (ULM) of VWF are the most active and 
therefore are of critical importance for the function of VWF in stabilizing the 
primary hemostatic plug. In contrast to plasma-derived FVIII-VWF, human 
rVWF obtained from mammalian cell culture retains the full-spectrum of in-
tact multimers, including ULM. 
Methods: Tapping mode atomic force microscopy (AFM) was used for im-
aging the structure of rVWF and rVWF-rFVIII molecular interactions and 
for visualization of cleavage by ADAMTS13. Contribution of multimer size 
was investigated by fractions containing distinct portions of VWF multimers 

that were generated from rVWF and analyzed for their ability to mediate pla-
telet adhesion under shear stress. Pharmacokinetics and efficacy of rVWF 
versus a pdVWF-FVIII preparation was evaluated in VWF knock-out mice. 
Results: In AFM, large multimeric filaments were more prominent in the im-
ages of rVWF than in pdVWF. Spiking blood with rVWF increased platelet 
adhesion to collagen type I. Use of different rVWF fractions to promote pla-
telet adhesion showed that multimer size of rVWF contributed to platelet ad-
hesion. Terminal half-life of rVWF was longer than that of pdVWF. rVWF 
stabilized endogenous FVIII in VWD mice as seen by a secondary rise in mu-
rine FVIII which lasted longer in mice treated with rVWF than with pdVWF. 
Only rVWF in combination with rFVIII was able to reduce blood loss upon 
tail cutting. 
Conclusion: rVWF exhibited superior structure and function compared to 
pdVWF. Most of these effects correlated with the multimer size and therefore 
could be attributed to the presence of ULM in rVWF preparations. 
Disclosure: Employee of Shire 

OC 9.3 Conventional but also alternative secretory 
 pathways regulate the secretion of F8.
H. Singer1, B. Pezeshkpoor1, N. Nüsgen1, M. Rath1, S. Hazzouri2, R. Al-Rifai2, 
J. Oldenburg3, O. El-Maarri4
1Institute Of Experimental Haematology And Transfusion Medicine, University 
Clinic Bonn, Bonn, Germany, 2Faculty Of Health Sciences, Lebanese University, Tri-
poli Campus, Lebanon, 3Institute Of Experimental Haematology And Transfusion 
Medicine, University Clinic, Bonn, Bonn, Germany, 4Institute Of Experimental Hae-
matology And Transfusion Medicine, University Hospital Bonn, Bonn, Germany

Objectives: Few proteins are known to be involved in the conventional secre-
tion of F8. Calnexin and calreticulin (CANX/CALR) control the correct fold-
ing of F8, while LMAN1 and MCFD2 (ERGIC) transport the protein in 
COPII-coated vesicles to the Golgi. Recently, we identified GABARAP as po-
tential F8 interacting partner in the Golgi. The later belongs to the Atg8-like 
molecules that play a key function in the autophagy process. This suggested 
that also alternative pathways could play a role in fine-tuning/modulating the 
secretion of F8. In this study we generated single (SKO) and double endogen-
ous knockouts (DKO) targeting key proteins involved in the conventional 
and putative alternative secretory pathway of F8. 
Methods: Endogenous KOs were generated using CRISPR/Cas9 in a stable 
F8 secreting HEK clone. F8 activity was measured and compared to mock. 
Results: Conventional Secretory Pathway: Our results show the expected de-
crease in F8 secretion for SKO and DKO of LMAN1/MCFD2 (SKO 70% and 
50%, DKO 50% decrease). The SKOs of CANX/CALR show effects going in 
opposite directions (CANX 90% increase, CALR 40% decrease, DKO 40% 
decrease). Potential Alternative Secretory Pathway: SKOs of GABARAP-L1 and 
ATG7 both increase F8 activity (100% and 60%), while GABARAP decrease 
F8 activity (40%). DKO of GABARAP&CALR (putative interaction partners) 
decrease F8 activity (40%). 
Conclusion: Nearly all protein KOs involved in degradative functions in-
crease F8 activity, while protein KOs involved in trafficking functions de-
crease F8 activity. GABARAP and Calreticulin show similar effect of decrease 
in F8 activity, suggesting that both proteins might work in the same “traffick-
ing” pathway. 
Disclosure: No significant relationships. 
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OC 9.4 Selective elimination of FVIII-specific B cells by 
 immunotoxins
K. Brettschneider, A. Schmidt, T. Klingebiel, D. Schwabe, C. Königs
Molecular Hemostasis, University Hospital Frankfurt am Main, Frankfurt am Main, 
Germany

Objectives: The development of inhibitory antibodies is the most serious 
complication for patients with hemophilia A undergoing factor VIII (FVIII) 
replacement therapy. Eradication of inhibitors is only achieved in about 70% 
of the patients undergoing immune tolerance induction. We explored the po-
tential use of immunotoxins comprised of a single FVIII domain fused to the 
Exotoxin A (ETA) from Pseudomonas aeruginosa for elimination of FVIII-
specific B cells. 
Methods: For proof of concept studies we focused on the immunodominant 
C2 domain and bacterially produced a C2 domain-ETA fusion protein 
(hC2-ETA). To test elimination capacity, FVIII knockout mice were immu-
nized with FVIII and i) splenocytes were incubated ex vivo with hC2-ETA 
and controls or ii) mice received injections of hC2-ETA and controls for in 
vivo analysis. Elimination of memory B cells was analyzed by re-stimulation 
of antibody secreting cells (ASCs) in an enzyme linked immunospot (ELIS-
POT) assay. 
Results: Differentiation of C2-specific ASCs was completely blocked in a 
dose-dependent manner by ex vivo incubation with hC2-ETA suggesting the 
complete elimination of C2-specific memory B cells. Further, application of 
hC2-ETA in vivo resulted in complete elimination of C2-specific B cells in 
three out of six mice. Limited elimination capacity in vivo was most likely 
due to present C2-specific antibodies, which partially prevented hC2-ETA 
from reaching the target cells. 
Conclusion: Our results show that hC2-ETA selectively and efficiently elim-
inated C2-specific B cells. The application of FVIII domain immunotoxins is 
therefore a potential new strategy for the elimination of FVIII specific B cells 
in inhibitor patients. 
Disclosure: This project was funded by the Excellence Cluster for Individua-
lised Immune Intervention (Ci3) supported by the German Ministry for Edu-
cation and Research (BMBF) and Bayer Vital GmbH 

OC 9.5 Defective Zn2+ homeostasis of human and mouse 
platelets in storage pool disorders
A. Braun1, S. K. Gotru1, J. P. Van Geffen2, M. Nagy2, J. Eilenberger3,  
G. Manukjan1, H. Schulze1, S. Eber3, C. Schambeck4, C. Deppermann1,  
E. Mammadova-Bach1, P. Nurden5, A. Greinacher6, U. J. Sachs7,  
B. Nieswandt1, H. M. Hermanns8, J. W.m. Heemskerk2

1Institute Of Experimental Biomedicine, University of Würzburg, Würzburg, Ger-
many, 2Department Of Biochemistry, CARIM Maastricht University, Maastricht, 
Netherlands, 3Practice For Pediatric Hematology And Hemostaseology, Practice for 
Pediatric Hematology and Hemostaseology, München, Germany, 4Haemostasi-
kum, Haemostasikum, München, Germany, 5Platforme Technologique DÌnnovation 
Biomédicale, Institute Hospitalo-Universitaire LIRYC, Pessac, France, 6Institute For 
Immunology And Transfusion Medicine, University Medicine Greifswald, Greifs-
wald, Germany, 7Center For Transfusion Medicine, University Hospital Giessen and 
Marburg, Marburg, Germany, 8Medical Clinic And Policlinic Ii Division Of Hepatol-
ogy, University of Würzburg, Würzburg, Germany

Objectives: Zinc (Zn2+) can modulate intra- and extracellular signalling 
pathways of platelets and act as an important cofactor in metabolic pathways. 
However, the localization of platelet Zn2+ store and the molecular mechanism 
of Zn2+ influx/efflux are unknown. 
Methods: To detect the Zn2+ store in human and mouse platelets, accumu-
lation of the Zn2+ specific fluorescent dye FluoZin-3 was visualized in pa-
tients of storage pool disorders (SPD) and Nbeal2 and Unc13d knockout 
mice. 
Results: Transient accumulation of the dye was observed into distinct cyto-
solic puncta in resting state, which was lost in activated platelets upon 

spreading. Flow cytometry indicated that approximately half of the labelled 
Zn2+ was released upon platelet activation. Granule release defective SPD pla-
telets isolated from Unc13d-/- mice showed slightly reduced basal Zn2+ levels 
in the cytoplasm and strongly impaired Zn2+ efflux upon platelet activation. 
In contrast, alpha-granule absent SPD platelets from Nbeal2-/- platelets 
showed strongly impaired Zn2+ homeostasis in both resting and activated 
conditions. In flow based assays, platelet-dependent fibrin formation was im-
paired in Unc13d-/- blood samples, which was restored with extracellular Zn2+. 
Moreover, Zn2+ homeostatic defects of SPD mice were compaired to human 
patients with SPD, Hermansky Pudlack and Gray platelet syndromes. 
Conclusion: We conclude that the ionic form of functional Zn2+ is mainly 
stored in platelet alpha-granules in human and mice. In addition, abnormal 
granule biogenesis or release dysregulates platelet Zn2+ homeostasis and pla-
telet Zn2+ dependent fibrin clotting. 
Disclosure: No significant relationships. 

OC 10: Extracellular vesicles

OC 10.1 Mitochondria of parental cells control the 
 capacity of monocyte-derived microvesicles to activate 
 endothelial cells.
F. Puhm1, T. Afonyushkin1, G. Obermayer1, U. Resch2, I. Melki3, G. Wagner1, 
N. Mackman4, J. Wojta5, B. Jilma6, E. Boilard3, C. J. Binder1

1Laboratory Medicine, Medical University of Vienna, Vienna, Austria, 2Vascular Bi-
ology And Thrombosis Research, Medical University of Vienna, Vienna, Austria, 
3Department Of Infectious Diseases And Immunity, Centre de Recherche du 
Centre Hospitalier Universitaire de Québec, Québec-City, Canada, QC, 4Depart-
ment Of Medicine, University of North Carolina at Chapel Hill, Chapel Hill, United 
States of America, NC, 5Department Of Internal Medicine Ii, Medical University of 
Vienna, Vienna, Austria, 6Department Of Clinical Pharmacology, Medical Univer-
sity of Vienna, Vienna, Austria

Objectives: Microvesicles (MVs) are recognized as mediators of inflam-
mation and increased numbers of MVs have been described in cardiovascu-
lar diseases. Mitochondrial content has been shown to be present in MVs and 
to promote pro-inflammatory responses. However, the role of mitochondria 
in the MV-mediated pro-inflammatory communication between monocytes 
and endothelial cells is unknown. The aim was to elucidate the contribution 
of mitochondria to the biological activity of monocyte-derived MVs on en-
dothelial cells. 
Methods: MVs were isolated from conditioned media of THP-1 monocytes 
by differential centrifugation, characterized by flow-cytometry and their abil-
ity to activate human umbilical vein endothelial cells (HUVECs) was tested. 
Results: LPS-stimulation of monocytes induced the release of MVs enriched 
in mitochondrial content as demonstrated by flow cytometry and quanti-
tative PCR. Stimulation of endothelial cells with these MVs potently induced 
the expression of VCAM-1 and ICAM mRNA and IL-8 protein in endothelial 
cells. Disintegration of MVs by sonication did not alter this activity, indicat-
ing that MV integrity is not required to mediate these effects. However, the 
pro-inflammatory potential of MVs was drastically reduced when MVs were 
derived from monocytes with non-respiring mitochondria or monocytes cul-
tured in the presence of pyruvate. MVs released by cells treated with the mi-
tochondrial ROS scavenger MitoTEMPO had a reduced pro-inflammatory 
potential. Moreover, even mitochondria alone isolated from LPS-stimulated, 
but not from unstimulated cells, were able to activate endothelial cells. 
Conclusion: Mitochondrial activity of parental cells defines the content and 
ability of MVs released by LPS-stimulated monocytes to induce pro-inflam-
matory responses in endothelial cells. 
Disclosure: No significant relationships. 
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OC 10.2 Inflammatory functions of ribosomal 
 RNA-containing microvesicles from mast cells
S. Fischer1, A. Elsemüller1, V. Tomalla1, K.T. Preissner2

1Biochemistry, Justus-Liebig University, Gießen, Germany, 2Biochemistry, Justus-
Liebig Universitys, Gießen, Germany

Objectives: Mast cells (MC) are well known for their role in inflammatory 
responses, allergic and anaphylactic reactions. Upon stimulation, MC release 
mediators including pre-stored histamine as well as lipid mediators, cyto-
kines and chemokines. Although ribosomes and cytosolic RNAs are located 
around and attached to secretory granules in mature MC, their role in MC 
responses and degranulation are still unknown. Extracellular ribosomal RNA 
as such was shown to promote inflammatory and procoagulant activities in 
vitro and in vivo. The release of RNA during the degranulation of MC and its 
role in inflammatory responses on endothelial cells was investigated. 
Methods: Degranulation of MC was followed by the release of histamine and 
b-hexosaminidase activity. Microvesicles were characterized by Annexin 
staining and FACS analysis. 
Results: Stimulation of MC by various degranulating agonists resulted in the 
release of RNA (predominantly ribosomal RNA), which was associated with 
the microvesicle fraction. The liberation of extracellular RNA from MC was 
abolished by MC stabilizers such as cromolyn and by preventing the increase 
of intracellular Ca2+ level. rRNA was found mainly inside microvesicles 
(about 500 nm diameter) as demonstrated by electron-microscopy and im-
munocytochemistry. Following uptake of MC-released microvesicles by 
human umbilical vein endothelial cells in a dose-dependent manner, the ac-
cording release of von-Willebrand-factor as well as the expression of cyto-
kines such as monocyte chemoattractant protein or interleukin-6 was ob-
served. 
Conclusion: Results indicate that MC-derived RNA-containing microve-
sicles play a role in amplifying the initial cytokine storm during the inflam-
matory response and may modulate the haemostatic properties of the en-
dothelium. 
Disclosure: No significant relationships. 

OC 10.3 The regulation of miR-143 in collateral vessel 
growth
T. Hammerschick1, K. Troidl2, K.T. Preissner3, S. Fischer3

1Biochemisches Institut , Justus-Liebig Universität, Giessen, Germany, 2W.g. Kerck-
hoff Institute, Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, 
Germany, 3Biochemistry, Justus-Liebig University, Giessen, Germany

Objectives: Collateral vessel growth (arteriogenesis) describes the formation 
of collateral arteries from preexisting small vessels at sites of occlusion and is 
induced by fluid shear stress (FSS) as well as infiltrating leukocytes and cyto-
kines. Several microRNAs were shown to be highly expressed in arteriogen-
esis including miR143. Since knockdown of miR-143 inhibited the growth of 
collateral arteries, a decisive role for miR-143 in arteriogenesis was proposed. 
Here, the cellular mechanism of FSS-induced activation of miR-143 ex-
pression in collateral vessels and the influence of different regulatory factors, 
such as transforming growth factor β (TGF-β), were examined. 
Methods: The mRNA and miRNA expression of FSS-treated endothelial cells 
(HUAEC) and TGF-β stimulated smooth muscle cells (MVSMC) were ana-
lyzed by qPCR; the release of TGF-β was detected by ELISA. Transfection 
with siRNA was used for target gene silencing. 
Results: The expression of miR-143 was significantly increased in FSS-
treated HUAEC, accompanied by a significantly higher mRNA expression 
and release of TGF-β protein. TGF-β, known to induce smooth muscle cell 
differentiation, increased the expression of myocardin, the transcriptional 
coactivator of serum response factor (SRF) to regulate miR-143 expression, 
in MVSMC. TGF-β further induced the expression of miR-143, but did not 
affect SRF expression. Accordingly, knockdown of myocardin significantly 
decreased TGF-β-induced miR-143 expression, while the expression of 
miR-143 was significantly decreased by knockdown of SRF in MVSMC. 
Conclusion: These findings identify TGF-β, which is upregulated in en-
dothelial cells by FSS, as a regulatory factor for miR-143 in collateral vessel 
growth by activating the expression of myocardin. 
Disclosure: No significant relationships. 
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OC 10.4 Extracellular vesicle-associated tissue factor 
 activity is increased in prostate cancer patients with 
 disseminated intravascular coagulation and induced by 
cellular interactions in vitro
J. Thaler1, L. Hell2, T. Däullary2, L. Mauracher3, E. Grilz2, B. Hoesel4,  
J. A. Schmid5, C. Ay2, I. Pabinger2

1Medicine I, Medical University of Vienna, Vienna, Austria, 2Internal Medicine I, 
Medical University of Vienna, Vienna, Austria, 3Internatl Medicine I, Medical Uni-
versity of Vienna, Vienna, Austria, 4Department Of Vascular Biology And Thrombo-
sis Research, Medical University Vienna, Wien, Austria, 5Vascular Biology And 
Thrombosis Research, Medical University of Vienna, Vienna, Austria

Objectives: Tissue factor (TF) might play an important role in prostate 
cancer-related disseminated intravascular coagulation (DIC). Elevated plas-
ma EV-associated TF activity might be present in prostate cancer patients 
with DIC and could be induced by the interplay between prostate cancer 
cells, immune cells and platelets. Therefore, we investigated EV-associated 
TF activity in prostate cancer patients with DIC and in co-culture experi-
ments. 
Methods: Five prostate cancer patients with DIC, 10 matched prostate cancer 
controls without DIC and 10 matched healthy individuals were included. In 
vitro we co-cultured EVs derived from the TF positive DU145 or the TF 
negative LNCaP prostate cancer cell line with peripheral blood mononuclear 
cells (PBMCs), polymorph nuclear leukocytes (PMNs), and platelets. TF ac-
tivity and TF expression were determined. 
Results: EV-associated TF activity was highly increased in plasma from pros-
tate cancer patients with DIC. Only EVs from DIC patients reduced the fibrin 
clot formation time of normal pooled plasma in a TF dependent manner 
(▶ Figure 1A+1B). In vitro EVs derived from the DU145 prostate cancer cell 
line (but not LNCaP) increased EV-associated TF activity and cell based TF 
activity on PBMCs in the presence of platelets (▶ Figure 1C+1D). No effect 
on PMNs was seen. Applying flow cytometry in this co-culture approach we 
found increased TF expression on monocytes but no change on granulocytes 
or lymphocytes 

Conclusion: This study indicates that elevated plasma EV-associated TF ac-
tivity leads to coagulation activation in prostate cancer patients with overt 
DIC and results from interactions between prostate cancer cells, monocytes 
and platelets. 
Disclosure: No significant relationships. 

OC 10.5 Effects of Chemotherapy on Extracellular Vesicles 
and Coagulation Activation in Advanced Colorectal Cancer 
Patients
L. Traby, H. Puhr, M. Kollars, M. Kammer, G. Prager, W. Scheithauer,  
G. Kornek, P. Kyrle, S. Eichinger
Medicine I , Medical University of Vienna, Vienna, Austria

Objectives: Extracellular vesicles (EV) are elevated in colorectal cancer 
(CRC) patients and affect coagulation activation by exposing tissue factor 
(TF) and phospholipids (Hron, Thromb Haemost 2007). We aimed to evalu-
ate the long-term effects of chemotherapy on number and origin of EV and 
coagulation activation.
Methods: Advanced CRC patients receiving 5-fluorouracil based chemother-
apy were eligible. The number of EV was assessed by flow cytometry in fresh 
platelet poor plasma obtained from venous blood collected immediately be-
fore chemotherapy. EV were defined by size (forward scatter, <1 µm) and an-
nexin V binding and labeled using antibodies to categorize EV origin. 
D-Dimer was assessed by ELISA. The paired t-test was used to compare base-
line levels with follow up levels. Data are given in absolute numbers (median 
[quartiles]). 
Results: 46 patients (mean age 64 years, 74% men) were enrolled. ▶ Table 1 
shows the number of EV, EV sub-species and levels of D-dimer at baseline 
and before 2nd, 3rd, 4th and 5th chemotherapy, respectively. EV significantly 
decreased from 386 (268; 578)x103 mL-1 at baseline to 239 (172; 450)x103 

mL-1 before the 5th cycle. PLT+EV significantly decreased from 176 (126; 
287)x103 mL-1 at baseline to 94 (60; 205)x103 mL-1 before the 5th cycle. The 
proportion of PLT+EV was about 40% throughout chemotherapy. Number 
and proportion of TF+EV were small at all time points. D-dimer levels were 
1.01 (0.49; 2.31) µg mL-1 at baseline and remained stable. 
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EV
(x 103 mL-1)

PLT+EV
(x 103 mL-1)

Proportion
(% ) of EV 

TF+EV
(x 103 mL-1)

Proportio
 (% ) of EV 

D-Dimer
(µg mL-1)

Before 1st 

ChTx 

386
(268; 578)

176
(126; 287)

46

16
(10; 37)

6

1.01
(0.49; 2.31)

Before 2nd

ChTx

331
(230; 515)

148 
(97; 254)

45

15 
(9; 31)

7

0.95
(0.55; 2.8)

p-value
1st vs 2nd

0.13

0.026

0.69

0.61

Before 3rd

ChTx

273 
(213; 474)

117
(75; 180)

43

12 
(8; 26)

6

0.95
(0.52; 1.63)

p-value
1st vs 3rd

0.13

<0.001

0.33

0.75

Before 4th

ChTx

318 
(201; 491)

133
(92; 222)

42

12
(8; 27)

7

0.78
(0.49; 2.21)

p-value
1st vs 4th

0.25

0.014

0.001

0.39

Before 5th

ChTx

239
(172; 450)

94
(60; 205)

39

11
(8; 15)

5

0.71
(0.45; 1.81)

p-value
1st vs 5th

0.013

0.005

0.009

0.82

Tab. 1 Number of extracellular vesicles (EV) and levels of D-dimer in venous blood of colorectal cancer patients before and during chemotherapy.

Fig. 1 
Study design. Patients with an episode of aTTP 
who had received one PE treatment were ran-
domized 1:1 to placebo or 10 mg caplacizumab, 
in addition to daily PE and corticosteroids. A 
single IV dose of study drug was given before the 
first on-study PE and a SC dose was given daily 
during the PE period and 30 days therafter. If at 
the end of this period there was evidence of on-
going disease, such as suppressed ADAMTS13 ac-
tivity, investigators were encouraged to extend 
the blinded treatment for a maximum of 4 weeks 
together with optimization of immunosuppres-
sion. All patients entered 28-day treatment-free 
follow up period after the last dose of study 
drug. In case of a first recurrence during study 
drug treatment period patients were corssed-over 
to open-label caplacizumab. (clinicaltrieals.gov: 
NCT02553317)
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Conclusion: In patients with advanced CRC, chemotherapy attenuates co-
agulation activation as indicated by a decline of the number of EV. 
Disclosure: No significant relationships. 

OC 11: Best abstracts

OC 11.1 A Randomized, Double-Blind, Placebo-Controlled, 
Phase 3 Study of Caplacizumab in Patients with Acquired 
Thrombotic Thrombocytopenic Purpura
M. Scully1, S. Cataland2, F. Peyvandi3, P. Coppo4, P. Knoebl5, J. A. Kremer 
Hovinga6, A. Metjian7, J. De La Rubia8, K. Pavenski9, F. Callewaert10,  
D. Biswas10, H. De Winter10, R.K. Zeldin10

1Department Of Haematology, University College London Hospitals NHS Trust, Lon-
don, United Kingdom, 2Department Of Internal Medicine, Division of Hematology, 

Columbus, United States of America, OH, 3Department Of Pathophysiology And 
Transplantation, (1) Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, Fon-
dazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico; (2) University of Milan, 
Milan, Italy, 4Department Of Hematology, Saint-Antoine University Hospital, Paris, 
France, 5Department Of Internal Medicine I, Medical University of Vienna, Vienna, 
Austria, 6Department Of Hematology And Central Hematology Laboratory And De-
partment For Biomedical Research, Inselspital, Bern University Hospital and Univer-
sity of Bern, Bern, Switzerland, 7Division Of Hematology, Duke University School of 
Medicine, Durham, United States of America, NC, 8Hematology Department, Univer-
sidad Católica de Valencia Hospital Dr. Peset, Valencia, Spain, 9Department Of Lab-
oratory Medicine And Pathobiology, St. Michael‘s Hospital/Research Institute, Toron-
to, Canada, ON, 10Clinical Development, Ablynx NV, Zwijnaarde/Gent, Belgium

Objectives: We assessed the efficacy and safety of caplacizumab in patients 
with acquired thrombotic thrombocytopenic purpura (aTTP). 
Methods: Patients received placebo or caplacizumab daily during the PE 
period and for at least 30 days thereafter (▶ Figure 1).
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Results: 145 patients were randomized (73 placebo, 72 caplacizumab). Com-
pared to placebo, caplacizumab-treated patients were >50% more likely to 
achieve a platelet count response (platelet count normalization rate 1.55, 95% CI 
1.10 – 2.20, p<0.01). During the study drug treatment period, treatment with ca-
placizumab resulted in a 74% reduction in TTP-related death, recurrence of TTP, 
or a major thromboembolic event (p<0.0001). During the overall study period, 
patients administered caplacizumab had a 67% reduction in disease recurrence 
(p<0.001). No caplacizumab-treated patients were refractory to therapy versus 3 
on placebo (p=0.057). Treatment with caplacizumab was associated with a trend 
toward faster normalization of organ damage markers. Safety is summarized in 
▶ Table 1. The most common caplacizumab-related TEAEs were epistaxis, gingi-
val bleeding, and bruising. During the study drug treatment period, 3 patients on 

placebo died. One caplacizumab-treated patient died during the follow-up peri-
od (investigator assessed as not related to study drug).
Conclusion: Treatment with caplacizumab reduced the time to platelet count re-
sponse and resulted in a clinically meaningful reduction in aTTP-related death, 
recurrence of aTTP, or a major thromboembolic event during study drug treat-
ment, as well as recurrences during the overall study period. The safety profile 
was favorable, with mucocutaneous bleeding the most frequently reported AE. 
Caplacizumab represents a novel treatment option for patients with aTTP. 
Disclosure: Ablynx employees have a conflict of interest as they have an em-
ployment relationship with Ablynx. All other authors have received consult-
ancy fees from Ablynx (all members of the Steering Committee of this study). 

OC 11.2 Analysis of acute phase serotonin mediated 
 neutrophil trafficking
C. Schoenichen, M. Mauler, F. Glatzki, S. Poeschl, C. Bode, I. Hilgendorf,  
D. Duerschmied
Cardiology And Angiology, Heart Center, University of Freiburg, Freiburg, Germany

Objectives: Platelet serotonin (5-HT) affects neutrophil-endothelial interac-
tions in models of acute inflammation. Mice lacking tryptophan hydroxylase 
1 (Tph1-/-) show attenuated inflammatory neutrophil recruitment. We aimed 
to understand 5-HT mediated neutrophil-endothelial interactions in models 
of acute inflammation. 
Methods: Expression of endothelial- and neutrophil derived adhesion mol-
ecules and leukocyte transmigration was analyzed after endotoxic shock and 
mesenteric I/R by flow cytometry, histology and intravital microscopy. 
Results: Blood neutrophil kinetics after endotoxic shock were similar in WT and 
Tph1-/- mice (2,4 vs. 2,7 x105 cells/mL; n.s.) whereas peritoneal neutrophils were 
reduced by 40% in Tph1-/- mice (▶ Fig. 1A). Flow cytometry revealed similar lev-
els of ICAM, VCAM, E- and P-selectin expression on endothelial cells (EC). 
Neutrophil adhesion was reduced in Tph1-/- mice by 50% after 30 min of ische-

Fig. 1
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e Number of patients (%) with

At least one TEAE

At least one study drug-related TEAE

At least one TEAE leading to study drug 
discontinuation

At least one SAE

At least one study drug-related SAE 

Death

*Occurred during the follow-up period of the study and was assessed by 
the investigator as not related to study drug treatment

Placebo
N = 73

71 (97.3)

32 (43.8)

9 (12.3)

39 (53.4)

4 (5.5)

3 (4.1)

Caplacizumab
N = 71

69 (97.2)

41 (57.7)

5 (7.0)

28 (39.4)

10 (14.1)

1 (1.4)*

Tab. 1 Safety summary
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mia (▶ Fig. 1B). Tph1-/- mice showed less neutrophil infiltration into the in-
farcted tissue after myocardial I/R (14 vs. 28 cells/mm2 tissue in WT; ▶ Fig. 1C). 
Circulating neutrophils showed a 50% reduction of surface-CD11b in Tph1-/- 
mice, whereas other adhesion molecules were equally expressed in both geno-
types. QPCR analysis revealed 5-HT receptor transcripts in isolated neutrophils. 
Stimulation of neutrophils with 5-HT results in enhanced CD11b levels on the 
cell surface, which could be inhibited by specific 5-HT receptor antagonism. 
Conclusion: 5-HT amplifies neutrophil attachment and subsequent transmi-
gration at sites of acute inflammation by upregulation of adhesion molecule CD11b 
on neutrophils. Our in vitro data suggests that targeting neutrophil 5-HT receptors 
might provide new possible treatments for thrombo-inflammatory diseases. 
Disclosure: No significant relationships. 

OC 11.3 Anti-idiotypic antibodies against ADAMTS13 
autoantibodies are present in patients after acute 
 episodes of immune-mediated Thrombotic 
 Thrombocytopenic Purpura (iTTP)
S. R. Heeb, M. Schaller, J. A. Kremer Hovinga
Department Of Hematology And Central Hematology Laboratory And Department 
For Biomedical Research, Inselspital, Bern University Hospital and University of 
Bern, Bern, Switzerland

Objectives: A severe ADAMTS13 deficiency caused by ADAMTS13 auto-
antibodies is the hallmark of iTTP. The presence of ADAMTS13 immune 
complexes years after acute episodes point at an ongoing autoimmune pro-
cess balanced by as yet unknown adaptive mechanisms. Failure to uphold 
these mechanisms might result in relapses, which are frequently seen in iTTP 
patients. We hypothesized that anti-idiotypic antibodies against ADAMTS13 
autoantibodies might constitute such an adaptive mechanism. 
Methods: Splenic mononuclear cells of two iTTP patients, splenectomized 
after a relapsing disease course, were used to generate IgG1 Fab κ/λ libraries 
by phage display. Expressed phages were screened for binding to two separate 
pools of anti-ADAMTS13 Fabs (Schaller et al., Blood 2014; pooled according 
to their CDR3 motifs). ADAMTS13 autoantibody-specific anti-idiotypic 
phages were sequenced to determine their immunoglobulin variable heavy 
(IGVH) and light (IGVL) chain genes. 
Results: A total of 15 sequenced anti-idiotypic Fabs, yielded 14 productive 
IGVH chains, with IGHV3–23*01 shared by both patients (3/14 Fabs). Four 
of the 14 IGVH were paired with a productive IGVL chain (three κ, with 
IGKV1–39*01 shared by both patients, and one λ). Anti-idiotypic Fabs with 
paired productive IGVH and IGVL chains were detected only for the pool of 
ADAMTS13 autoantibodies of CDR3 motifs 1/2. 
Conclusion: Our results indicate, that in both iTTP patients analyzed, the 
IgG1 repertoire contains a distinct set of ADAMTS13 autoantibody-specific 
anti-idiotypic antibodies. Functional analysis of these anti-idiotypic Fabs as 
well as screening of patients’ plasmas for the presence of ADAMTS13 auto-
antibody-specific anti-idiotypic antibodies is ongoing. 
Disclosure: No significant relationships. 

OC 11.4 Trauma-induced auto-heparinization: shedding of 
glycocalyx-derived heparan sulfate is not associated with 
endogenous anticoagulation
J. Zipperle1, J. Hoefer2, G. Iapichino1, M. Jafarmadar1, N. Hofmann1, C. 
Keibl1, M. Ashmwe1, J. Jilge1, S. Bahrami1, H. Schöchl2
1Critical Care Medicine, Ludwig Boltzmann Institute for Experimental and Clinical 
Traumatology, Vienna, Austria, 2Department Of Anaesthesiology And Intensive 
Care, AUVA Trauma Centre Salzburg, Salzburg, Austria

Objectives: Heparan sulfate (HS) represents an integral component of the 
endothelial glycocalyx, a thin anticoagulant layer on the surface of the undis-
rupted vasculature. Hypoperfusion following major trauma results in en-
dotheliopathy and the shedding of HS, which is suspected to promote the al-

losteric activation of plasmatic antithrombin. This endogenous mechanism 
of heparinization might represent a contributor to trauma-induced coagulo-
pathy. We investigated whether the shedding of HS could exert heparin-like 
effects of anticoagulation. 
Methods: ROTEM was performed on whole blood (WB) of trauma patients 
at admission, using a heparin-sensitive assay (INTEM /HEPTEM). To assess 
the course and magnitude of HS shedding following injury, rats were sub-
jected to a well-characterized model of hemorrhage, trauma and resusci-
tation (HTR). INTEM /HEPTEM were performed at time points with peak-
ing HS levels. Clinically relevant doses of HS were added to WB from healthy 
donors and INTEM was measured with heparin as a positive control. 
Results: Severe injury was not associated with a prolongation of INTEM clot-
ting time (CT) in trauma patients in the presence or absence of Heparinase 
(HEPTEM). In our rat model of HTR, shock and resuscitation resulted in the 
shedding of endothelial HS without a prolongation of INTEM CT or an effect 
of Heparinase. When compared with Heparin, clinically relevant concen-
trations of HS did not exert anticoagulant effects. 
Conclusion: Severe injury results in the shedding of HS from the endothe-
lium. Although structurally similar, shed HS does not appear to exert an anti-
coagulant effect, comparable to that of heparin. Our data do not substantiate 
the concept of clinical autoheparinization. 
Disclosure: No significant relationships. 

OC 12: Arterial thrombosis

OC 12.1 Evaluation of stroke risk in patients with 
 end-stage renal disease and atrial fibrillation with the 
CHA2DS2-VASc score: The Vienna InVestiation of AtriaL 
 fibrillation and thromboembolism in hemodialysis (VIVALDI)
O. Königsbrügge1, E. Grilz2, S. Schmaldienst3, M. Auinger4, M. Lorenz5,  
R. Klauser-Braun6, J. Kletzmayr6, M. Antlanger7, F. Posch8, I. Pabinger1,  
M. Säemann9, C. Ay1

1Universitätsklinik Für Innere Medizin I, Medizinische Universität Wien, Wien,  
Austria, 2Internal Medicine I, Medical University of Vienna, Vienna, Austria, 3Klinik 
Für Innere Medizin I, Kaiser-Franz-Josef-Spital, Wien, Austria, 4Innere Medizin Iii , 
Krankenhaus Hietzing, Wien, Austria, 5Hämodialyse, Dialysezentrum Wien, Wien, 
Austria, 6Innere Medizin Iii, Donauspital, SMZO, Wien, Austria, 7Universitätsklinik 
Für Innere Medizin Iii, Medizinische Universität Wien, Wien, Austria, 8Innere Medi-
zin, Onkologie, Medizinische Universität Graz, Graz, Austria, 9Innere Medizin Iv, 
Wilhelminenspital, Wien, Austria

Objectives: Patients with atrial fibrillation (AF) have an increased risk of 
ischemic stroke and systemic embolism. In this investigation we questioned 
the performance of the CHA2DS2-VASc score for evaluation of the stroke 
risk in AF in the multi-morbid population of patients on hemodialysis (HD). 
Methods: We identified patients with AF in a population-based prospective 
cohort study of patients on HD and followed them for the occurrence of a 
composite outcome comprising ischemic stroke, transient ischemic attack 
(TIA), and systemic embolism. We analyzed the risk of the composite out-
come accounting for the competing risk of death and the time-dependent oc-
currence of new AF during follow-up. 
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Results: Of the total cohort of 625 patients, 165 patients had AF at baseline 
and 41 patients had new AF during follow-up of 515 days in median. ▶ Table 
1 describes the characteristics of the subset of patient with AF. Ten patients 
with AF had the composite outcome during follow-up. The association be-
tween risk of stroke and the CHA2DS2-VASc score was of borderline statisti-
cal significance (subdistribution hazard ratio [SHR] per 1 point increase 1.59, 
95%CI 0.97–2.63, p=0.068). The CHA2DS2-VASc components age≥65 years 
(SHR 3.43, 95%CI 0.43–27.43, p=0.245), diabetes (SHR 3.26, 95%CI 
0.87–12.24, p=0.080), history of stroke/TIA (SHR 2.60, 95%CI 0.76–8.95, 
p=0.130), and arterial vascular disease (SHR 5.15, 95%CI 0.64–40.84, 
p=0.121), were not individually associated with stroke. 
Conclusion: The applicability of the CHA2DS2-VASc score may be limited 
for evaluating the risk of stroke in HD patients, because of the high frequency 
of comorbidities in HD patients. 
Disclosure: No significant relationships. 

OC 12.2 Platelet indices in heart failure, relation to 
 different phenotypes and total mortality – results from the 
MyoVasc study
B. Wagner1, A. Schulz2, S. Göbel2, S. Tröbs2, S. Schwuchow2, H. M.h. Spronk3, 
J. H. Prochaska2, N. Arnold2, K. J. Lackner4, H. Ten Cate3, T. Münzel5,  
P. S. Wild6, M. Panova-Noeva6

1Center For Thrombosis And Hemostasis (cth), University Medical Center of the Jo-
hannes Gutenberg-University Mainz, Mainz, Germany, 2Preventive Cardiology 
And Preventive Medicine, Center For Cardiology, University Medical Center of the 
Johannes Gutenberg-University Mainz, Mainz, Germany, 3Laboratory For Clinical 
Thrombosis And Hemostasis, Department Of Internal Medicine, Cardiovascular Re-
search Institute Maastricht (CARIM), Maastricht University Medical Center, Maas-
tricht, Netherlands, 4Dzhk (german Center For Cardiovascular Research), Partner 
Site RhineMain, Mainz, Germany, 5Center For Cardiology I, University Medical 
Center of the Johannes Gutenberg-University Mainz, Mainz, Germany, 6Center For 
Thrombosis And Hemostasis, University Medical Center of the Johannes Guten-
berg University Mainz, Mainz, Germany

Objectives: Platelet indices, mean platelet volume (MPV), a measure of pla-
telet size, and platelet count are inexpensive and easy accessible laboratory 
parameters. Increased MPV has been correlated to increased risk of arterial 
and venous thrombosis and total and vascular mortality. This study aims to 
investigate the relation of both, platelet count and MPV, with different heart 
failure (HF) phenotypes and the link to total mortality. 
Methods: In a highly standardized setting, platelet count and MPV have been 
investigated in 1979 subjects (HF, n=1818; Controls, n=161) enrolled in the 
MyoVasc study. Multivariable linear and cox regression analysis were used to 
investigate the associations between platelet indices and HF and total mortal-
ity, respectively. 
Results: HF subjects showed positive association with MPV (beta estimate, β: 
0.196 [0.097; 0.29], p=0.0001) and negative with platelet count (β:-6.83 
[-13.4; –0.21], p=0.043). The left ventricular ejection fraction was strongly 
and negatively associated with MPV (p<0.0001) and positively with platelet 
count (p=0.00027) in an age and sex adjusted model. Increased MPV was re-
lated to HF with severe symptoms (NYHA class III+IV, β:0.215 [0.102; 
–0.33], p=0.0002), and no relevant relations were observed for platelet count. 
Cox-regression models demonstrated an increased risk of death in HF indi-
viduals with MPV > 85th percentile (HR=2.09, p=0.0050) or platelet count < 
15th percentile (HR=2.19, p=0.0015), independent of age, sex, cardiovascular 
risk factors and cardiovascular diseases. 
Conclusion: Lower platelet count and particularly increased MPV are linked 
with worse HF phenotype and to increased risk of death, independent of car-
diovascular risk factors and cardiovascular comorbidities. 
Disclosure: No significant relationships. 

OC 12.3 Biodiesel Particulate Matter Negatively Affects 
the Atherosclerotic Plaque Phenotype in Mice
J. J. Posma1, E. Kilinç1, J. I. Borissoff1, A. Haegens2, A. D. Jedynska3,  
H. Ten Cate1, I. M. Kooter3, H. M.h. Spronk1

1Laboratory For Clinical Thrombosis And Hemostasis, Department Of Internal 
Medicine, Cardiovascular Research Institute Maastricht (CARIM), Maastricht Uni-
versity Medical Center, Maastricht, Netherlands, 2Respiratory Medicine, Nutrition 
And Toxicology, Maastricht University, Maastricht, Netherlands, 3Built, Environ-
ment And Geosciences, TNO Built, Utrecht, Netherlands

Objectives: Long-term exposure to air pollutants increases cardiovascular 
morbidity and mortality. Particulate matter (PM) derived from diesel exhaust 
has been documented to be pro-atherogenic in animal studies. Biodiesels are 
widely introduced as new fuels with improved emission characteristics. How-
ever, biodiesel contains relatively more polycyclic aromatic carbohydrates 
(PAH) compared to diesel. Therefore, we hypothesize that exposure to bio-
diesel as compared to diesel exhaust results in increased atherosclerosis. 
Methods: In a carotid cuff atherosclerosis model, the effects of exposure to 
exhaust PM of biodiesel vs. diesel PM vs. saline (control) on atherosclerosis 
were evaluated. Both common carotid arteries in LDLR -/- mice were cuffed at 
week 2 in the course of an 8-week high-fat diet regimen. All mice were intrat-
racheally instilled with saline, PM biodiesel or biodiesel once-weekly for 5 
times. Immunohistochemistry and primary human vascular smooth muscle 
cells (hVSMC) were used for evaluation. 
Results: Exposure to both biodiesel and diesel didn’t exacerbate athero-
sclerosis development, however, biodiesel affected plaque composition to-
wards a more vulnerable phenotype as compared to diesel with decreased 
total collagen content and hVSMC (respectively –100%, p=0.09 and –339%, 
p<0.01 and tend to increase necrotic core volumes (37.5% vs 28.9 % p=0.2). 

Characteristic

CHA2DS2-VASc score, median
(25th to 75th percentile)

Congestive heart failure (%)

Hypertension (%)

Age

 65 – 74 years (%)

 >75 years (%)

Diabetes (%)

History of stroke or TIA (%)

History of vascular disease (including coronary 
heart disease, peripheral artery disease) (%)

Female sex (%)

BMI, median (25th to 75th percentile)

Age, median (25th to 75th percentile)

Smokers (%)

Frequency in AF 
 patients (N=206)

4 (3 – 5)

83 (40.3)

189 (91.7)

75 (36.4)

79 (38.3)

88 (42.7)

58 (28.2)

131 (63.6)

66 (32.0)

25.6 (22.8 – 29.1)

72 (64 – 79)

97 (47.1)

Tab. 1 Distribution of risk factors for stroke in HD patients with AF in-
cluded in the CHA2DS2-VASc score and further potential risk factors
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Exposure to biodiesel PM triggered loss of hVSMC in tunica-media, strongly 
correlating with apoptosis in the vessel wall (Pearson r=0.7, p<0.01). These 
findings were supported by dose-dependent apoptosis of hVSMCs upon 
2-hour PAH treatment in vitro. 
Conclusion: This study demonstrated that exposure to biodiesel exhaust PM 
modulates atherosclerotic plaque composition, resulting in an unstable 
plaque phenotype through enhanced pro-apoptotic mechanisms. 
Disclosure: No significant relationships. 

OC 12.4 Anemia is associated with decreased platelet 
 inhibition by adenosine diphosphate P2Y12 receptor 
 inhibitors after elective and acute percutaneous 
 interventions with stent implantation
P. P. Wadowski1, C. W. Kopp1, R. Koppensteiner1, I.M. Lang2, J. Pultar1,  
S. Lee3, C. Weikert1, S. Panzer4, T. Gremmel1
1Division Of Angiology, Department Of Internal Medicine Ii, Medical University of 
Vienna, Vienna, Austria, 2Division Of Cardiology, Internal Medicine Ii, Medical Uni-
versity of Vienna, Vienna, Austria, 3Department Of Internal Medicine Ii, Medical 
University of Vienna, Vienna, Austria, 4Clinical Department Of Blood Group Serol-
ogy And Transfusion Medicine, Medical University of Vienna, Vienna, Austria

Objectives: Anemic patients undergoing angioplasty and stenting are at an 
increased risk of ischemic events, which may in part be caused by an inad-
equate response to antiplatelet therapy with P2Y12 inhibitors. In the current 
study, we therefore investigated the associations between anemia and on-
treatment residual platelet reactivity in clopidogrel- (group1, n=306) and 
prasugrel-/ticagrelor-treated (group 2, n=109) patients undergoing elective 
and acute angioplasty with stent implantation, respectively. 
Methods: Monocyte-platelet aggregate (MPA) formation was determined by 
flow cytometry in both groups. On-treatment residual platelet reactivity in 
response to adenosine diphosphate (ADP) was assessed by light transmission 
aggregometry (LTA) in both groups, and by the VerifyNow P2Y12 assay and 
the Impact-R in group 1. P-selectin expression was measured by flow cyto-
metry in group 2. 
Results: In both groups, anemia was associated with significantly higher 
MPA formation in response to ADP (both p≤0.02). Moreover, by LTA maxi-
mal aggregation in response to ADP was significantly higher in patients with 
anemia in both groups (both p<0.05), and anemic patients in group 1 had a 
significantly higher on-treatment platelet reactivity to ADP by the VerifyNow 
P2Y12 assay and the Impact-R than those without anemia (both p<0.001). In 
group 2, significantly higher platelet surface expression of P-selectin was seen 
in anemia after stimulation with ADP (p=0.02). 
Conclusion: Anemia is associated with decreased platelet inhibition by ADP 
P2Y12 receptor antagonists after elective and acute percutaneous interven-
tions with stent implantation. 
Disclosure: No significant relationships. 

OC 12.5 Role of the Extracellular Matrix Protein Biglycan 
for Platelet Adhesion and Thrombus Formation
H. Hörmann1, N. Maurus2, J.W. Fischer3, M. Elvers2

1Clinic For Vascular And Endovascular Surgery , Heinrich Heine University Düssel-
dorf, Düsseldorf, Germany, 2Clinic For Vascular And Endovascular Surgery, Heinrich 
Heine University Medical Center Düsseldorf, Düsseldorf, Germany, 3Instiute For 
Pharmacology And Clinical Pharmacology, Heinrich Heine University Medical 
Center Düsseldorf, Düsseldorf, Germany

Objectives: Biglycan (BGN) belongs to the family of the small leucine rich 
repeat proteoglycan (SLRP). Besides increasing the stability of the collagen 
network it is also responsible for tissue remodelling after myocardial infarc-
tion. The aim of this project is to determine the role of BGN as an ECM pro-
tein in platelet adhesion and thrombus formation. 
Methods: In vitro and in vivo analysis of BGN deficient platelets and mice. 
Results: Our ELISA and qPCR data provided strong evidence that platelets 
are not a source of biglycan (BGN). Additionally soluble BGN is not able to 
stimulate murine platelets. Ex vivo we detected increased platelet adhesion 
under static conditions and increased thrombus formation on a collagen-
BGN matrix compared to collagen alone under flow conditions. Furthermore 
we observed reduced platelet adhesion at the injured carotid artery and pro-
longed tail bleeding times in bgn-/0 mice in vivo. Because of reduced platelet 
adhesion to immobilized recombinant BGN after inhibition of the major col-
lagen receptor glycoprotein (GP)VI we suggest that GPVI might serve as a re-
ceptor for BGN. Phosphorylation studies confirmed this hypothesis showing 
phosphorylation of PLCγ2 after stimulation of platelets with soluble BGN 
alone and together with collagen-related peptide (CRP). Moreover, phos-
phorylation of the Rac1/Cdc42 effector Pak was observed after stimulation of 
platelets with biglycan alone and biglycan and CRP. 
Conclusion: This study reveals an important role of BGN for platelet ad-
hesion and thrombus formation in hemostasis and thrombosis that might be 
mediated -at least in part- by GPVI. 
Disclosure: No significant relationships. 
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Laboratory tests / Quality control

P 001 Preanalytical effects of pneumatic tube transport on 
routine measurement of platelet function tests
M. Krause, J. Luterán, U. Scholz
Center Of Hemostasis, MVZ Labor Leipzig, Leipzig, Germany

Objectives: Pneumatic tube transport of blood samples reduces turnaround 
times and labour. However, the preanalytical effects on different platelet 
function tests are not fully known. The aim of this study was to evaluate the 
effect of pneumatic tube transport on routine platelet function tests, includ-
ing PFA 100, platelet aggregation (light transmittance aggregometry, LTA), 
full blood method (Multiplate®), VASP and P-selektin expression. 
Methods: Three venous blood samples from three healthy volunteers were 
obtained. The first sample was manuell transported, the second by pneumatic 
tube system and the third sample remained in the laboratory. 
Results: The maximal transport distance was 590 m, duration of the trans-
port 328 sec. in a mean velocity of 2.1 m/s (max. 5.5m/s) by stabile tempera-
ture ( mean 23.5 grd, max 22.5 grd Celsius). No preanalytical effect of pneu-
matic tube transport could be seen for the LTA (with ADP, Collagen, 
TRAP-6, arachidonic acid) and the full blood method Multiplate® (ADP, 
TRAP). Also the measurements of P-Selektin and VASP-test by flow cyto-
metry shown comparible results in all three analysis. The results in PFA 100 
(Collagen ADP/Collagen epinephrine) were different in all three results of all 
three donors. 
Conclusion: Pneumatic tube transport does not effect preanalytical errors in 
LTA, flow cytometry and full blood method (Multiplate) . The PFA 100 was 
impaired by the tube transport as well as by manuell transport. We recom-
mend generally a different testing of all tube pneumatic systems, because of 
the different transport duration and used velocities. A comparible protocol 
should be developed for the quality management of the different pneumatic 
tube transport systems. 
Disclosure: No significant relationships. 

P 002 Assessment of aspirin and clopidogrel resistance by 
light transmittance aggregometry and PFA-100® in 
 patients undergoing neuroendovascular procedures
C. Dicke1, T. Rolling2, B. Holst3, J. Tomada1, M. Voigtlaender1, K. Holstein1, F. 
Langer1

1Ii. Medizinische Klinik Und Poliklinik, Universitätsklinikum Hamburg-Eppendorf, 
Hamburg, Germany, 2I. Medizinische Klinik, Universitätsklinikum Hamburg-Eppen-
dorf, Hamburg, Germany, 3Neuroradiologische Diagnostik Und Intervention, Uni-
versitätsklinikum Hamburg-Eppendorf, Hamburg, Germany

Objectives: Dual antiplatelet therapy with aspirin and clopidogrel reduces 
thromboembolic complications of cardio- and neurovascular procedures. 
Light transmittance aggregometry (LTA) is considered the gold standard of 
platelet function testing but is time-consuming and labor-intensive. The Pla-
telet-Function-Analyzer (PFA-100®) is a rapid point-of-care test with uncer-
tain sensitivity. 
Methods: Patients were initiated on aspirin 100 mg and clopidogrel 75 mg 
7–10 days before endovascular treatment of intracranial aneurysm or carotid 
stenosis. Non-responsiveness (resistance) to aspirin and clopidogrel was as-
sessed by LTA using arachidonic acid and PFA-100® with the collagen/epi-
nephrine cartridge and by LTA using adenosine diphosphate (ADP) and 
PFA-100® with the ADP/prostaglandin E1 (PGE1) cartridge, respectively. 
Results: 141 patients (100 females; median age, 57 years) were analyzed. The 
prevalence of aspirin resistance was 2% (n=3) by LTA and 9% (n=13) by 
PFA-100®, while the prevalence of clopidogrel resistance was 33% (n=44) by 
LTA and 14% (n=20) by PFA-100®. There was no agreement between the two 
test systems for aspirin resistance (�=0.00, p=0.701), and only a slight agree-
ment for clopidogrel resistance (�=0.36, p<0.001). In patients with clopido-

grel resistance, as assessed by LTA, the clopidogrel dosage was increased to 
150 mg per day before the intervention. Adverse outcomes (death, throm-
boembolism, or in-stent thrombosis) occurred in 9.9% of all patients inde-
pendently of the initial LTA results. 
Conclusion: While there is some agreement between LTA and PFA-100® in 
the assessment of clopidogrel resistance, there is no such agreement in the as-
sessment of aspirin resistance. Both tests are thus not interchangeable in the 
setting of elective neuroendovascular interventions. 
Disclosure: No significant relationships. 

P 003 Long-term stability of thawed solvent/ 
detergent-treated plasma OctaplasLGÒ
A. Heger, K. Pock, J. Römisch
Plasma Research & Development, Octapharma Pharmazeutika Produk-
tionsges.m.b.H, Vienna, Austria

Objectives: The Join United Kingdom Blood Transfusion and Tissue Trans-
plantation Services’ professional advisory committee has agreed to extend the 
shelf-life of thawed standard FFP from 24 hours to 5 days having FFP available 
to manage unexpected major hemorrhage without excessive wastage. The aim 
of our study was to assess the quality and haemostatic potency of solvent/deter-
gent-treated plasma OctaplasLG® during 6 days of refrigerated storage. 
Methods: Ten batches of OctaplasLG® manufactured from US plasma of dif-
ferent plasma sources and blood groups were investigated. Samples were col-
lected immediately after thawing, and after 1, 3 and 6 days storage at +2–8°C. 
All samples were tested on thrombin generation (TGA), global coagulation 
parameters (aPTT), important coagulation factors (II, V, VII, VIII, IX, X, XI, 
ADAMTS13) and protease inhibitors (protein C and S, plasmin inhibitor), 
activation markers (VIIa, TAT, F1+2, D-dimer). 
Results: All coagulation factors and protease inhibitors, with the exception of 
temperature sensitive parameters, were stable for 6 days during storage at 
+2–8°C. Factors V, VIII and protein S were stable for 24 hours but declined dur-
ing longer storage at different ratios (i.e. by mean 10%, 30% and 35%). However, 
after 6 days, all activity levels in all batches remained between the approved 
specification limits. There was no activation of coagulation and fibrinolytic sys-
tem observed in any of the batches investigated. TGA parameters remained in 
the normal ranges, indicating sufficient haemostatic potency after 6 days. 
Conclusion: The stability studies support the usage of thawed OctaplasLG® 
units for up to 5 days of refrigerated storage. 
Disclosure: All authors are Octapharma employees. 

P 004 Buffy-coat-derived pooled platelet concentrates 
used for internal quality control of light transmission 
 aggregometry: Five years of experience
F. Prüller1, K. Rosskopf2, H. Mangge1, E. Mahla3, D. Von Lewinski4,  
E.C. Weiss5, A. Riegler1, D. Enko6

1Clinical Institute Of Medical And Chemical Laboratory Diagnostics, University 
Hospital Graz, Medical University Graz, Graz, Austria, 2Department Of Blood 
Group Serology And Transfusion Medicine , University Hospital Graz, Medical Uni-
versity Graz, Graz, Austria, 3Department Of Anesthesiology And Intensive Care 
Medicine , University Hospital Graz, Medical University Graz, Graz, Austria, 4De-
partment Of Cardiology , University Hospital Graz, Medical University Graz, Graz, 
Austria, 5Department Of Obstetrics And Gynaecology , University Hospital Graz, 
Medical University Graz, Graz, Austria, 6Institute Of Clinical Chemistry And Lab-
oratory Medicine , General Hospital Steyr, Steyr, Austria

Objectives: So far standardized control material for internal quality control 
(IQC) of light transmission aggregometry (LTA) is commercially not avail-
able. Therefore co-workers‘ whole blood donations are used to perform 
necessary internal quality controls in routine laboratories leading to a need of 
up to 6 litres of whole blood per year. A robust and reliable alternative ap-
proach is to use buffy-coat-derived pooled platelet concentrates (PCs) for 
IQC material of LTA. 
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Fig. 1 
Data mining of aPTT reference intervals

Age (years)

20–30

30–40

40–50

50–60

60–70

70–80

20–90 (combined)

Women (s)

25.9–34.3

25.3–33.8

25.1–33.6

24.5–33.7

24.4–33.6

24.0–34.1

24.7–34.4

Men (s)

25.6–34.7

25.4–34.5

25.0–32.9

24.7–34.5

25.0–34.2

25.1–35.3

25.1–34.7

Women & Men (s)

25.8–34.5

25.3–34.0

25.1–33.5

24.7–34.0

24.6–34.0

24.2–35.3

24.9–34.5

Tab. 1

Methods: We implemented buffy-coat-derived pooled PCs from the local 
blood bank as IQC material for LTA. On each weekend one PC is prepared 
and aliquoted from the primary storage bag on a daily basis in four baby bags, 
which are delivered from Monday to Friday to the routine coagulation lab-
oratory. LTA was performed on a four channel Chronolog 700 Aggregometer 
(Chronolog Corporation, Havertown, Pennsylvania, USA) (agonists used: 
collagen, adenosine diphosphate, arachidonic acid, thrombin receptor acti-
vator peptide-6, epinephrine, and ristocetine). 
Results: The implementation of buffy-coat-derived pooled platelet concen-
trates improves the quality of the the daily platelet function analysis as 
required by international organizations for standardization. Primary results 
were published recently in the Journal of Thrombosis and Haemostasis ( 2017 
Oct 13. doi: 10.1111/jth.13870.).
Conclusion: Buffy-coat-derived pooled PCs can be used as a reliable and ro-
bust IQC material for LTA measurements and are adventageous for the daily 
laboratory procedure and the staff safety and health. 
Disclosure: No significant relationships. 

P 005 Data mining of reference intervals for coagulation 
screening tests
J. Zierk1, M. Chada1, M. Metzler1, M. Rauh1, E. Strasser2

1Department Of Pediatrics And Adolescent Medicine , University Hospital Erl-
angen, Erlangen, Germany, 2Department Of Transfusion Medicine And Haemosta-
seology , University Hospital Erlangen, Erlangen, Germany

Objectives: Appropriate reference intervals are essential when evaluating co-
agulation test results. However, uncertainty exists regarding age- and sex-de-
pendency of test results, and accurate interpretation of test results requires 
reference intervals specific to the examined population and analytical frame-
work. Data mining of laboratory information systems is an emerging ap-
proach to reference interval determination and we evaluated its applicability 
to coagulation tests. 
Methods: We analyzed measurements of activated partial thromboplastin 
time (aPTT), prothrombin time, thrombin time, international normalized 
ratio (INR), and fibrinogen performed during clinical care in the University 
Hospital Erlangen, Germany (1,778,738 samples from 116,754 patients, 
45,577–509,859 samples per analyte). We identified the proportion of 
samples from healthy individuals using an established statistical approach 
(Reference Limit Estimator), in which the distribution of patient test results is 
approximated using a parametrical function, and used for the calculation of 
reference intervals (▶ Figure 1). 
Results: We established age- and sex specific reference intervals for aPTT, 
prothrombin time, thrombin time, INR, and fibrinogen. Exemplary results 
for aPTT are shown in ▶ Table 1.
Conclusion: Data mining of laboratory test results enables the creation of 
reference intervals for coagulation tests that are specific to the examined 

population, age group, and analytical framework. This approach can comple-
ment conventional methods when establishing reference intervals and im-
prove clinical decision-making based on coagulation tests. 
Disclosure: No significant relationships. 

P 006 Rapid centrifugation for the routine haemostasis 
laboratory
N. Wolfensberger1, G. Georgiou2, L. M. Njue1, E. Giabbani1, M. Reusser1,  
A. B. Leichtle3, M. Nagler1

1Department Of Haematology And Central Haematology Laboratory, Inselspital, 
Bern University Hospital, and University of Bern, Bern, Switzerland, 2Medical De-
partment, Unilabs Laboratories, Lausanne, Switzerland, 3Centre Of Laboratory 
Medicine, Inselspital, Bern University Hospital, University of Bern, Bern, Switzer-
land

Objectives: Implementation of full laboratory automation requires short and 
uniform centrifugation schemes. It is however unclear if this is applicable to 
the haemostasis laboratory. To assess the accuracy of measurements obtained 
with a rapid, high-speed centrifugation scheme in a comprehensive set of 
haemostasis parameters, and covering the full range of values obtained in 
clinical practice. 
Methods: Two citrated plasma samples were obtained from consecutive pa-
tients with suspected abnormal haemostasis parameters and processed with 
two centrifugation schemes in parallel: 1500 g for 10 minutes and 3137 g for 7 
minutes. The following tests were conducted: prothrombin time (n=125), 
INR (n=146), activated partial thromboplastin time (n=119), thrombin time 
(n=105), fibrinogen (n=125), D-dimers (n=34), antithrombin (n=31), anti-
Xa activity (n=30), von Willebrand antigen (n=25), von Willebrand activity 
(n=27), and factors (f)II (n=69), V (n=64), VII (n=64), X (n=67), VIII 
(n=55), IX (n=37), XI (n=35), and XIII (n=20).
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Results: Spearman’s rank correlation coefficient was at least 0.95 for all tests 
but fV (0.92; 95% CI 0.86, 0.95), fIX (0.84; 0.70, 0.91) and fXI (0.79; 0.61, 
0.89). A relevant bias of agreement was observed for fVIII (-17.5; 95%CI 
–22.3, –12.7). Higher or lower limits of agreement were above 15% in case of 
fV, fVII, fX, fVIII, fIX, fXI, and fXIII as well as von Willebrand activity. 
Conclusion: Whereas a high concordance of haemostasis measurements ob-
tained using a rapid, high-speed centrifugation scheme with an established 
low speed centrifugation scheme was observed for many routine parameters, 
some discrepancies were noted in case of fV, fVIII, fIX, and fXI. 
Disclosure: No significant relationships. 

Laboratory tests / Diagnostic methods

P 007 PANDA (Platelet Analyzed Number in Different 
 Anticoagulants) is a biomarker for platelet dysfunction 
 induced by leaky gut syndrome
M. Lopez1, G. Nowak2

1Biochemisches Institut, Justus-Liebig Universität, Giessen, Germany,  
2Pharmacological Haemostaseology, University Hospital Jena, Jena, Germany

Objectives: Platelets are anucleate cells that play a crucial role in primary 
haemostasis. In addition, they also play an important role in inflammation 
and immunity by expressing Toll-like receptors (TLRs). In patients with leaky 
gut syndrome (LGS), a condition also referred to as “increased intestinal per-
meability”. Endotoxin translocates into the gut microcirculation and binds to 
TLRs on platelet´s surfaces. Platelets can be also activated by interaction of 
heparin with GPIIIa, which is also present on platelet’s plasma membrane. 
The activation threshold of endotoxin-bound platelets by heparin is lower 
than that of free platelets. The aims of this work were to investigate whether 
PANDA could be a biomarker for diagnostic of LGS as well as aspirin resis-
tance in patients with gastrointestinal diseases. 
Methods: Platelet count was determined in EDTA- and heparin-blood from 
97 patients with LGS-associated gastrointestinal diseases and 10 healthy vol-
unteers using commercial available blood collection systems (Sarstedt Inc.) in 
an automatized hematological counter. GraphPad Software was used for the 
statistical analysis. The results were considered significant if the p-value was 
less than 0.05. 
Results: A highly significant difference in platelet count in heparin and 
EDTA blood was seen in patients with gastrointestinal diseases. In contrast, 
in healthy volunteers the platelet number in both blood samples was similar. 
PANDA also allowed the detection of aspirin resistance in these patients. 
Conclusion: Our results indicate that PANDA assay is a low cost, fast, and re-
liable laboratory method for detecting LGS-associated inflammatory chronic 
diseases and platelet dysfunction as well as aspirin resistance. 
Disclosure: No significant relationships. 

P 008 Methodology of massive parallel sequencing on Ion 
Torrent platform – searching for rare genetic variants 
 associated with thrombophilia
P. Vrtel1, L. Slavik2, R. Vodicka1, M. Prochazka1, R. Vrtel1, J. Prochazkova2,  
J. Ulehlova2

1Clinical Genetics, Palacký University Olomouc, University Hospital Olomouc,  
Olomouc, Czech Republic, 2Department Of Hemato-oncology, University Hospital 
Olomouc, Olomouc, Czech Republic

Objectives: Methods of next generation sequencing (NGS) offer methodolo-
gy for relatively fast sequencing of human genome. These methods are really 
useful for molecular diagnostics of human hereditary diseases. We are using 
massive parallel sequencing (MPS) in search for rare genetic variant in 
thrombophilia cases and this approach we are implementing to clinical prac-

tice. We designed NGS panel for genes (PROS1, PROC, SERPINC1 and 
PROCR) which encode proteins with important role in anticoagulation sys-
tem. In these genes was recently found more than 800 mutations without mu-
tational hots-pots. 
Methods: NGS analysis was designed by Ampliseq Designer, performed by 
amplicon sequencing on Ion Torrent PGM platform. Our panel consists of 83 
amplicons with 100% coverage of coding sequences and exon/intron border 
areas. For evaluation of founded variants we used Torrent Suite – Ion Re-
porter and IGV. Available databases of clinical variants are ClinVar and 
HGMD. Confirmation of potentially causative variants are performed by 
Sanger sequencing. For patient with negative MPS result we introduced CNV 
testing by MLPA (Multiplex ligation-dependent probe amplification). 
Results: We tested 32 patients of our data set. They were selected by re-
peatedly low level of protein C, S or antithrombin in probands and their 
family members measured by functional tests. We found 16 probably patho-
genic SNV: PROS1 (4), PROC (8), SERPINC1 (4) most of them were not yet 
published. 
Conclusion: For our testing it is crucial very precise selection of probands 
and 100% coverage of amplicons. If this conditions are fulfilled, MPS is really 
fast, precise and economical advantageous tool for our problematics. 
Disclosure: No significant relationships. 

P 009 Evaluation of a new range of platelet agonists for 
the diagnosis of inherited or acquired platelet 
 dysfunctions
P. Ohlmann1, O. Georgelin2, M. Ibrahim2, M. Alessi3
1Research & Development, Agro-bio, La Ferté Saint Aubin, France, 2Inserm 
Umr_s1062 Nort, Faculté de Médecine, Marseille cédex, France, 3Inserm Umr_s 
1062, Faculté de Médecine, Marseille cédex, France

Objectives: Diagnosis of platelet dysfunctions (inherited or acquired) are 
performed by light transmission aggregometry (LTA) using specific agonists 
targeting the major receptors and signaling pathways (PAR-1; P2Y1 & P2Y12; 
a2A; GPVI; TxA2). The aim of this study was to evaluate the performances of 
a new range of agonists (Arachidonic Acid, ADP, Collagen, Epinephrine and 
TRAP-6). Results obtained in healthy donors and patients with inherited or 
acquired platelet dysfunctions were compared to those obtained with refer-
ence agonists. 
Methods: LTA (aggregometer TAV8, SD-Medical) was performed using ci-
trated platelet-rich plasma (cPRP). Platelet aggregation was induced by dif-
ferent agonists (Agro-Bio a Stago brand) at different concentrations (low and 
high): ADP (2 and 10 μM), Arachidonic acid (1 mM), Collagen (2 and 10 
μg/mL), Epinephrine (5 and 25 μM) and TRAP-6 (10 and 50 μM). Statistical 
analyzes were carried out using the MedCalc® software. 
Results: Reference intervals (min, max) were defined on 70 healthy donors 
and ranged from 55% to 100% for all agonists regardless of concentration, ex-
cept for ADP 2 μM. The performances of agonists were evaluated in the diag-
nosis of inherited platelet dysfunctions (d-storage pool disease, CalDAG-
GEFI and Kindlin-3 deficiency), Glanzmann-like disease induced with anti-
GPIIbIIIa antibodies (Abciximab) and drug-induced platelet disorders 
(Clopidogrel, Aspirin or dual therapies). Bland & Altman, correlation tests 
and ROC curves showed perfect matching between these new and reference 
reagents. 
Conclusion: This new range of agonists has shown the same effectiveness as 
the existing reference in the diagnosis of acquired or inherited platelet dys-
functions. 
Disclosure: No significant relationships. 
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Fig. 1 STA-Hepato-Prest LOT 114690 ISI=0,89; Destiny Max

P 010 Haematocrit correction of INR, Owren`s prothrombin 
time capillary citrated blood method
T. Praße, D. Hennig
Institut Für Laboratoriumsmedizin, Klinikum Oberlausitzer Bergland GmbH, Zittau, 
Germany

Objectives: 2016 our laboratory performed 6383 Owren´s prothrombin 
time, capillary citrated blood method determinations. For each patient the 
current haematocrit-value was determined simultaneosly. For haematocrit-
values < 0,40 and > 0,50 Owren´s PT and INR were automatically cor-
rected.The plasma correction of the Owren´s-PT is obtained applying the 
formula: PT corrected [%] = PT [%] * 0,55 / (1 – haematocrit). INR corrected 
is calculated from the current PT calibration curve: INR corrected = (A / PT 
corrected [%] + B / Mean normal clotting time [s]) ^ ISI. The coefficients A 
and B emerge from the linear reciprocal regression of the PT calibration 
curve: PT [s] = 1 / PT [%] + B (Microsoft Excel). 
Methods: STA-Hepato-Prest, Destiny Max (Stago Germany); Haematocrit-
capillary HK 75 K (Kabe Labortechnik); Hämatokrit 210 (Andreas Hettich 
GmbH & Co.KG) 
Results: For 1099 patients (17,2%) the PT and INR had to be corrected, for 
628 patients (9,8%) the haematocrit-value was < 0,40 and 471 patients (7,4%) 
> 0,50. The extremum for haematocrit-values were found at 0,18 respectively 
0,65. The need for haematocrit correction of INR is descriptively demon-
strated with two patient examples. 
Conclusion: Our laboratory was implementing the haematocrit correction of 
INR since 2013. The trigger was a patient for which the venous and capillary 
Owren´s PT was determined to adjust the Falithrom-dose and the results 
varied widely. The haematocrit-value was 0,60. The subsequent correction of 
INR explained the differences between the two analytical methods. Unfortu-
nately, a planned study on 75 patients was rejected by the ethic committee in 
2015. 
Disclosure: No significant relationships. 

P 011 Evaluation of sample interferences on ADAMTS-13 
activity measurement
L. Wagner, M. Griffiths, H. Vetr, S. Geiter, N. B. Binder
Research And Development, Technoclone Herstellung von Diagnostika und Arznei-
mitteln GmbH, Vienna, Austria

Objectives: Beside it’s ability to directly inhibit plasma ADAMTS13 activity, un-
conjugated bilirubin interferes with certain fluorogenic assays with major im-
pact on clinical diagnosis of TTP and treatment monitoring. Aim of this study 
was to evaluate the possible interference of unconjugated bilirubin and other po-
tential interfering substances with TECHNOZYM®ADAMTS-13 activity ELISA. 
Methods: 3 plasma samples with different ADAMTS-13 activity levels were 
spiked with increasing amounts of interfering substances and ADAMTS-13 
activity was determined. A deviation of up to 15% from the un-spiked sample 
was regarded as acceptable. 
Results: For hemolysis no interference was observed with samples containing 
up to 200 mg/dL haemoglobin. For lipemia no interference was observed 
with samples containing at least 500 mg/dL Intralipid. No interference was 
observed with samples containing up to 20 mg/dL unconjugated Bilirubin. A 
possible interference of rheumatoid factor was evaluated, plasma with known 
ADAMTS-13 activity was spiked with different samples of rheumatoid factor 
and compared to one sample receiving less than 20 U/mL which represented 
a normal sample. No interference was observed up to 40 U/mL. Within the 
spectrum of therapeutic intervention of TTP, CD20 antibodies, like rituxi-
mab, were described to be successful especially within refractory patients. No 
interference was observed up to a level of 200 µg/mL of CD20 blocking anti-
bodies, which corresponds to the upper level of serum concentrations found 
after Rituximab administration. 
Conclusion: In this study, we demonstrate that with TECH-
NOZYM®ADAMTS-13 activity ELSIA no significant interferences could be 
detected for all tested interfering substances, allowing an accurate clinical di-
agnosis of TTP and treatment monitoring. 
Disclosure: All authors are employees of Technoclone Herstellung von Diag-
nostika und Arzneimitteln GmbH 

P 012 Utility of platelet function analyzer (PFA) in patients 
with suspected platelet function disorders
J. Kaufmann1, M. Adler2, M. Nagler1

1Department Of Haematology And Central Haematology Laboratory , Inselspital, 
Bern University Hospital, and University of Bern, Bern, Switzerland, 2Department 
Of Hematology, University Hospital Basel, Basel, Switzerland

Objectives: Platelet function analyzer (PFA) has been introduced as a screening 
tool in the perioperative and outpatient setting. However, the diagnostic perform-
ance regarding inherited platelet function disorders (PFD) is not fully established. 
We aimed to assess the diagnostic value of PFA for PFD in clinical practice. 
Methods: Data of all consecutive patients referred between January 2012 and 
March 2017 with a suspected bleeding disorder to an outpatient unit of a uni-
versity hospital were collected retrospectively. The diagnostic work-up was 
done according to current guidelines and platelet function was tested using 
light transmission aggregometry as well as flow cytometry. 
Results: PFA (ADP, EPI) was conducted in 473 out of 555 patients referred 
(median age 41.7 years; 68.1% female). Possible PFD was diagnosed in 70 pa-
tients (12.6%), definite PFD in 48 patients (8.7%), von Willebrand disease in 
43 patients (7.8%), other coagulation disorders in 39 patients (7.0%), and 
other disorders in 38 patients (6.9%). In patients with possible PFD, median 
PFA was 102 s (ADP; inter-quartile range [IQR] 89, 123) and 158 s (EPI; IQR 
129, 219; ▶ Figure 1); in patients with definite PFD 107 s (ADP; IQR 92, 130) 
and 168 s (EPI; IQR 121, 201); and in patients without bleeding disorders 96 s 
(ADP; IQR 84, 110) and 139 (EPI; IRQ 117, 158). 
Conclusion: PFA results were weekly associated with the presence of a PFD. 
Our results do not support the implementation of PFA for screening of PFD. 
Disclosure: No significant relationships. 
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P 013 ClotPro – a new generation viscoelastic whole 
blood coagulation analyzer
A. Calatzis1, M. Wittwer2, H. Leyser3, Q. Hipp2, M. Spannagl4
1Institute For Cardiovascular Prevention (ipek), Ludwig-Maximilians-University, 
Munich, Germany, 2Product Management, Enicor GmbH, Munich, Germany,  
3Research & Development, Enicor GmbH, Munich, Germany, 4Department Of  
Anesthesiology And Department Of Transfusion Medicine, Cell Therapeutics And 
Hemostaseology, University Hospital, Ludwig-Maximilians-University (LMU),  
Munich, Germany

Objectives: Viscoelastic whole blood coagulation analysis provides a con-
tinuous, comprehensive assessment of the coagulation process, including 
thrombin generation, clot formation and fibrinolysis. The most widely used 
viscoelastic technique is thrombelastography / thrombelastometry presented 
by Hellmut Hartert in 1948, and further developed by our working group 
with the introduction of the ROTEM system in 1996. 
Methods: With the ClotPro we are presenting a new viscoelastic testing sys-
tem, which uses a modified detection technique (elastic motion thrombelas-
tography), applying a cylindrical cup rotated alternately to the right and left 
by an elastic element and a stationary cylindrical pin in the original dimen-
sions described for thrombelastography. The instrument provides 6 indepen-
dent measuring channels and uses a proprietary “active tip” reagent format, 
which includes the reagents for each test in dry form in a pipette tip and 
therefore eliminates reagent handling by the user. Eight different assays have 
been developed using tissue factor activation (EX-test), contact phase acti-
vation (IN-test), fibrinolysis activation by TPA (TPA-test), fibrinolysis in-
hibition (AP-test), platelet blockade (FIB-test), heparin inhibition (HI-test), 
FXa activation (RVV-test) and direct prothrombin activation (ECA-test). 
Results: Evaluations show an excellent agreement of viscoelastic assays per-
formed with the use of the active tip reagent format vs. wet chemistry 
reagents, as well as elastic motion thrombelastography results compared to 
ROTEM analysis. 
Conclusion: The ClotPro provides a fast and comprehensive evaluation of 
coagulation in whole blood, a simplified application, more testing channels 
for increased throughput and a larger variety of tests compared to previously 
introduced semiautomatic thrombelastography / thrombelastometry ana-
lysers. 
Disclosure: Andreas Calatzis is a coowner of the manufacturer of the Clot-
Pro analyzer. 

P 014 Pre-analytical effects of pneumatic tube system 
transport with reduced speed on special coagulation tests
L. Slavik, J. Ulehlova, P. Chalupníková, P. Kupkova, D. Neplechova,  
A. Pavlikova
Department Of Hemato-oncology, University Hospital Olomouc, Olomouc, Czech 
Republic

Objectives: Pneumatic tube transport systems (PTS) for delivery of patient 
samples to a coagulation laboratory are often used to reduce turnaround time 
for vital analyses. PTS in our hospital has the ability to regulate the transport 
speed in the range of 2,5 – 6 m.s-1. 
Methods: We evaluated the effects of PTS transport for platelet function tests 
and special global coagulation tests. We used for validation group of 40 blood 
donors, which was be collected in duplicate. One sample was sent using PTS 
(normal speed 6 m.s-1 , reduced speed 3,9 m.s-1) and the other was carried by 
personnel to the lab. We validated platelet aggregation on Apact 4004® ana-
lyzer using the inductors (ADP, Arachidonic acid and Ristocetin) and throm-
bin generation test as global coagulation test on Ceveron Alpha analyzer 
using the Technothrombin kit. 
Results: Determination of TGT and aggregation showed diference more than 
10% after transport of PTS with speed at 6 m.s-1, compare to PTS with re-
duced speed at 3,9 m.s-1 with difference less than 3% in all samples of both 
aggregation and TGT tests. 

Conclusion: We conclude that PTS (3,9 m.s-1) transport not affect to platelet 
activity measured by LTA and also global coagulation test – TGT. The advan-
tage of PTS transport is very rapid assessment laboratory testing. From the 
above validation study, it is clear that PTS should always be validated for 
specialized laboratory determinations and appropriately adapted to specific 
transport conditions. Supported by grant LF-2017–007 and MH CZ – DRO 
(FNOl, 00098892) 
Disclosure: No significant relationships. 

P 015 Perioperative monitoring of enzymatically active 
 coagulation markers
M. J. Friedrich1, J. Müller2, J. Schmolders1, Y. Rommelspacher1, A. Strauss1, 
H. Rühl2, G. Mayer3, J. Oldenburg2, D. Wirtz1, B. Pötzsch2

1Department Of Orthopedics And Trauma Surgery, University Hospital Bonn, Bonn, 
Germany, Bonn, Germany, 2Institute For Exp. Haematology And Transfusion  
Medicine , University Hospital Bonn, Bonn, Germany, 3Life & Medical Sciences  
Institute, University of Bonn, Bonn, Germany

Objectives: The recent development of aptamer-based enzyme-capture as-
says for sensitive measurement of plasma levels of thrombin and activated 
protein C (APC) allows the assessment of the activity of the haemostatic sys-
tem on the enzyme level. The present study was designed to investigate the 
perioperative levels of thrombin-markers and APC in the plasma of patients 
undergoing surgical intervention. 
Methods: Thirty-five patients undergoing major surgery were included in 
the study. Blood samples were taken before, during and 24 h after the inter-
vention and plasma analyzed for levels of thrombin and APC as well as con-
ventional markers including prothrombin activation fragment F1.2 (F1.2), 
thrombin-antithrombin (TAT)-complexes, D-Dimer, and in vitro thrombin 
generation (TG) parameters. Low molecular weight heparin-based VTE pro-
phylaxis was administered to all patients. 
Results: Plasma levels of thrombin, TAT-complexes, and APC showed the 
largest changes with peak levels reached within the course of the surgeries. 
Plasma levels of thrombin and APC returned to baseline levels when 
measured 24 h after the surgery. In contrast, levels of D-Dimer were found to 
be highest in the post-surgery samples. No significant changes of TG param-
eters were observed. A clear threshold pattern was found between measured 
anti-FXa levels and levels of APC and F1.2. 
Conclusion: The measurement of plasma levels of enzymatically active 
thrombin and APC allows for the direct measurement of the activity state of 
the blood coagulation system. Due to the observed combination of highly dy-
namic plasma levels and distinct response to anticoagulant therapy, especially 
circulating active APC, represents a promising real time coagulation marker. 
Disclosure: No significant relationships. 

P 016 First experience with educational case studies in 
bleeding disorders
P. Meijer1, M. Kutsch2, A. Giebl3, M. Spannagl2
1Management, ECAT Foundation, Voorschoten, Netherlands, 2Hemostasis,  
Uniklinikum Innenstadt, Munich, Germany, 3Hemostasis, Klinikum Augsburg, 
Augsburg, Germany

Objectives: The support of medical laboratories to enable physicians to diag-
nose patients with bleeding disorders and to monitor the effect of treatment 
is evident. Besides the delivery of accurate and reliable test results labora-
tories has also to initiate proper reflective testing on the basis of the results 
basic laboratory tests, like APTT, PT and fibrinogen. We therefore developed 
so-called case-studies in bleeding disorders to investigate whether proper re-
flective testing is performed and make the correct diagnosis is made on the 
patient sample provided. 
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Methods: Two case studies were performed using (A) a plasma of a mild hae-
mophilia B patient with a factor IX level of approx. 0.10 – 0.15 IU/mL 
(number of participants: 136) and (B) a plasma of a type I Von Willebrand 
Disease patient (number of participants: 122). On the basis of a short case de-
scription laboratories were allowed to perform any test relevant to reveal to 
diagnosis. 
Results: Case A: Ninety-two percent of the participants gave the correct diag-
nosis. The major reasons for the misdiagnosis were no APTT mixing test per-
formed, an incorrect interpretation of the APTT mixing test results or insuf-
ficient reflective testing (e.g. only factor VIII was measured). Case B: Ninety-
three percent of the participants gave the correct diagnosis. Here the major 
reason for the misdiagnosis was no performance of VWF assays. 
Conclusion: Participation in these educational case studies is a valuable tool 
for medical laboratories and related clinicians to reveal shortcomings in re-
flective testing and interpretation of laboratory test results. 
Disclosure: No significant relationships. 

P 017 Evaluation of Diurnal Profile of Protein-S-Activity 
and Free-Protein-S on Patients on Rivaroxaban®-Therapy 
after Venous Thromboembolism (VTE) and 
 Rivaroxaban®–Prophylaxis after Knee-Prothesis (KTP)
A. Méndez1, M. Hahn2, J. Fahrni3, T. Grumann4, B. Gospodinov1, E. Brugger1, 
L. Müller1, M. Heizmann5, P. Lindenlaub2, E. Gröchenig4, A. Huber1,  
A. Hammerer-Lercher1

1Institut Für Labormedizin , Kantonsspital Aarau, Aarau, Switzerland,  
2Departament Of Orthopaedics, Kantonsspital Aarau, Aarau, Switzerland,  
3Departament Of Angiology, Kantonsspital Aarau, Aarau, Switzerland,  
4Department Of Angiology , Kantonsspital Aarau, Aarau, Switzerland, 5Division Of 
Haematology And Transfusion Medicin, University Clinic Of Medicine,  
Kantonsspital Aarau, Aarau, Switzerland

Objectives: Protein-S-activity is a counter regulator of thrombosis. Low pro-
tein-S-levels are seen in patients with personal or family history of VTE. Sub-
stances such as Rivaroxaban® can interfere with the test, causing an overesti-
mation. We evaluated the diurnal profile of protein-S-activity and free-pro-
tein-S on patients on Rivaroxaban®-therapy after VTE and Riva-
roxaban®–prophylaxis after KTP. 
Methods: Ten patients on 20mg-Rivaroxaban®-therapy (VTE) and ten pa-
tients on 10mg-Rivaroxaban-prophylaxis (KTP) were enrolled. Three blood-
samples were taken, before, 3h and 6–8h after drug intake. Protein-S-activity 
was performed using STA®-STACLOT®, Stago-Diagnostics. Free-protein-S 
testing was performed using the Coamatic®-Protein-S-free, Haemochrom-
Diagnostic. Both tests were performed on a BCS-XP®-Instrument, Siemens-
Healthineers, Marburg-Germany. Statistical analysis was calculated using the 
MedCalc-Program v.15.11.4. In addition a Lab-database analysis for the last 
10 years was done. 
Results: Protein-S-activity increased 3h after Rivaroxaban®-20mg-intake by 
28.5% and after 6–8h by 17.9% (both medians). Similarly, 3h after Riva-
roxaban®-10mg-intake the protein-S-activity increased by 29.2% and after 
6–8h by 21.3%. There was no statistically significant difference between these 
two groups (p=0.08). Rivaroxaban® did not interfere with the performance of 
free-protein-S. In the past 10 years a total of 4987 blood-samples were receiv-
ed for the analysis of protein-S-activity. Out of these, 240 blood-samples from 
119 patients were shown to have protein-S-deficiency: 24% Type-I, 40% 
Type-II and 36% Type-III. 
Conclusion: Intake of Rivaroxaban® 20 or 10mg results in an increased pro-
tein-S-activity but does not influence free-protein-S. For this reason and after 
our database analysis we suggest to measure both, the protein-S-activity as 
well as free-protein-S, to rule out protein-S-deficiency. 
Disclosure: No significant relationships. 

Predictive and  diagnostic laboratory 
variables

P 018 The plasma concentration of activated protein C 
(APC) is increased in carriers of the factor V   
Leiden mutation (FVL)
F. I. Winterhagen, C. Berens, J. Wäschenbach, J. Müller, J. Oldenburg,  
B. Pötzsch, H. Rühl
Institute Of Experimental Haematology And Transfusion Medicine, University  
Hospital Bonn, Bonn, Germany

Objectives: Indirect markers of thrombin formation and subsequent gener-
ation of APC, including prothrombin activation fragment 1+2 (F1+2), 
thrombin-antithrombin complex (TAT), APC-protein C inhibitor complexes 
(APC-PCI), and D-dimer have shown to be increased in FVL carriers. Aim of 
this study was to directly assess the effect of FVL on the plasma concentration 
of thrombin and APC. 
Methods: Plasma levels of the active enzymes thrombin and APC were 
quantified using oligonucleotide-based enzyme capture assays (OECAs) in a 
population of 81 FVL-negative subjects (42 female) and 22 asymptomatic 
FVL carriers (15 female, eight homozygous). In addition, F1+2, TAT, and 
D-dimer were measured. 
Results: With 1.39 (0.64–2.05) pmol/L in comparison to 0.41 (<0.39–0.68) 
pmol/L, median (interquartile range, IQR) plasma levels of APC were higher 
in the FVL-positive group than in the FVL-negative group (p=10–4). In FVL-
positive subjects, plasma levels of F1+2 and D-dimer were also higher than in 
FVL-negative subjects, with 0.19 (0.15–0.30) nmol/L versus 0.13 (0.09–0.18) 
nmol/L (p=9·10–4)and 0.39 (0.27–0.61) mg/L versus 0.21 (<0.17–0.29) mg/L 
(p=10–4), respectively. Median thrombin levels were below the limit of detec-
tion (0.46 pmol/L) in both cohorts. TAT levels were 2.20 (<2.00–3.08) in the 
FVL-negative group and 2.46 (<2.00–3.25) ng/mL in the FVL-positive group. 
There was no statistically significant difference between FVL-positive and 
FVL-negative subjects regarding thrombin and TAT. 
Conclusion: APC is a suitable marker of hypercoagulability in FVL carriers. 
Further studies are warranted to evaluate its predictive value in the assess-
ment of thrombotic risk. 
Disclosure: No significant relationships. 

P 019 Need of Treating Residual Inflammatory Activity in 
Coronary Heart Disease: The Value of high sensitive CRP 
and LDL in a Real World Cohort
A. Peikert1, L. Manhart1, K. Kaier1, J. Merz1, I.A.F.A. Hassasin1, D. Wolf1,  
I. Hilgendorf2, F. Willecke1, P. Stachon1, A. Zirlik1

1Cardiology & Angiology I, University Heart Center, Freiburg, Germany,  
2Cardiology And Angiology I, University Heart Center, Freiburg, Germany

Objectives: This study analyzes how many patients with coronary heart dis-
ease (CHD) on guideline conform therapy show an increased residual in-
flammatory as opposed to an increased residual lipid risk in order to define 
the need for an anti-inflammatory treatment in a real world setting. 
Methods: High sensitive C-reactive protein (hsCRP) and low density lipo-
protein (LDL) levels were determined in 700 all comer patients. Patients lack-
ing CHD, such with chronic-inflammatory diseases, acute inflammation, and 
on immunosuppressive medication were excluded. Patients were divided in 
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following groups: elevated hsCRP (≥2mg/dl), normal hsCRP (<2mg/dl), off 
target LDL-cholesterol (≥70 mg/dl), on target LDL-cholesterol (<70 mg/dl). 
Results: From 700 patients 221 fulfilled the inclusion criteria. HsCRP was in-
creased in 45% of these patients. Patients with on target LDL levels showed 
lower hsCRP concentrations than those with off target values of LDL con-
firming a positive association between both (1,92 mg/dl vs. 3,15 mg/dl, 
p=0,0054). However, despite guideline-conform LDL-control 34% of patients 
with LDL-cholesterol <70mg/dl had elevated levels of hsCRP suggestive of re-
sidual inflammation. After logistic univariate regression LDL-cholesterol 
≥70mg/dl (OR 2.15, p=0.014), heart failure (OR 3.07, p<0.001) and diabetes 
mellitus (OR 2.22, p=0.021) independently predicted elevated levels of 
hsCRP. Heart failure (OR 4.56, p<0,001) and diabetes together (OR 3.04, 
p=0.012) identified as co-predictors increased hsCRP following backward se-
lection. 
Conclusion: Our data suggest that a substantial part of patients with CHD 
shares a residual inflammatory risk defining a need for an anti-inflammatory 
therapy. Residual inflammation is particularly prevalent in patients with 
heart failure and diabetes. 
Disclosure: No significant relationships. 

P 020 Low molecular weight-heparin calibrated anti-Xa 
assays are safe predictors for the presence of rivaroxaban 
in emergency patients
U. J. Sachs
Center For Transfusion Medicine, University Hospital Giessen and Marburg,  
Marburg, Germany

Objectives: Rapid assessment of the coagulation status in patients treated 
with rivaroxaban may be relevant in clinical settings such as, in stroke prior 
to lysis. Specific assays calibrated for rivaroxaban are not always available. As 
a surrogate, the use of low molecular weight-heparin (LMWH) calibrated 
anti-Xa assays has been suggested, but experimental evidence in literature is 
sparse. 
Methods: Plasma samples from consecutive in- and out-patients with riva-
roxaban intake were analyzed on the BCS XP coagulation analyser (Siemens, 
Marburg, Germany) by the use of a rivaroxaban-calibrated anti-Xa assay 
(CoaChrom, Maria Enzersdorf, Austria) and three different LMWH-cali-
brated anti-Xa assays: Biophen (CoaChrom), Innovance (Siemens), and Coa-
matic (Haemochrom, Essen, Germany). Data were analyzed with GraphPad 
Prism (La Jolla, CA, USA). 
Results: Complete data were available for 78 patients. Rivaroxaban levels 
were between 30 and 100 ng/ml in 22, and between 101 and 550 ng/ml in 56 
patients. Median concentration was 200 ng/ml. Pearson’s correlation coeffi-
cient between rivaroxaban and LMWH assays was B=0.66, I=0.73 and 
C=0.84. All assays were informative (AUROC, 0.86–0.97). At a potentially 
safe plasma concentration of 100 ng rivaroxaban/ml or below, the three as-
says had 100% sensitivity and 81% specificity when the cut-offs were set at 
B=1.1, I=0.7, and C=0.42 U/ml 
Conclusion: LMWH-calibrated anti-Xa assays are safe in predicting the 
presence of rivaroxaban in patient plasma with no apparent difference in spe-
cificity (approx. 80%) between them. The author recommends the use of 
LMWH-calibrated anti-Xa assays to guide further treatment in emergency 
patients after rivaroxaban intake whenever specific assays are not available. 
Disclosure: No significant relationships. 

Laboratory tests / Thrombin generation

P 021 Intra-assay reproducibility of thrombin generation 
in fresh and frozen-thawed platelet-poor plasma in the 
Calibrated Automated Thrombogram Assay
L. Kausche, E. Strasser
Department Of Transfusion Medicine And Haemostaseology, University Hospital 
Erlangen, Erlangen, Germany

Objectives: Applicability of thrombin generation tests (TGT) to clinical rou-
tine has been aspired since many years. Due to known challenges in stan-
dardisation comparability of the few published data addressing intra-assay 
variability is limited. The aim of our analysis was to investigate intra-assay 
variability of thrombin generation assessed in platelet-poor plasma (PPP). 
Methods: In this prospective study thrombin generation was measured in 
twentyfold approach in 3,2% citrate PPP (n=54) obtained from male healthy 
blood donors aged 19–39 years. The tests were performed with fresh PPP 
using PPP-Reagent and repeated after storing the PPP frozen. For evaluation 
of intra-assay reproducibility coefficients of variation (CV) of LagTime, time 
to peak (ttPeak), Peak height of thrombin (Peak) and the area under curve 
(ETP) were calculated. 
Results: All four parameters tested showed the same mean intra-assay CVs in 
fresh and stored PPP: LagTime 4%, ttPeak 3%, Peak 6% and ETP 5%. CVs of 
LagTime and ttPeak showed maxima of 8% or less in fresh and stored 
samples. Maximum CVs of Peak and ETP were outliers of 14% to 22%. 
Conclusion: Our data showed high precision for LagTime and ttPeak and 
potential for high precision for Peak and ETP. We observed that Peak and 
ETP were highly sensitive to the performance of the operator in the semi-
automated assay. It remains to be seen whether precision will be improved by 
the automated workflow of fully-automated TGTs. 
Disclosure: No significant relationships. 

P 022 Sensitive and Standardized TGA measurement in 
Haemophilia treatment with Ceveron® alpha TGA
L. Rosenmayr, L. Wagner, N. B. Binder
Research And Development , Technoclone Herstellung von Diagnostika und  
Arzneimitteln GmbH, Vienna, Austria

Objectives: To monitor treatment in haemophilic patients is crucial. It is well 
known that global assays or FVIII/FIX activity determination do not corre-
late with bleeding episodes. For patients treated with B domain deleted FVIII 
preparation (rFVIII) the factor activity determination is difficult. Thrombin 
generation assay (TGA) measures the entire thrombin generation process 
and a good correlation in treatment with anti-Inhibitor Coagulant Complex 
(FEIBA) or rFVIIa has been shown. Aim of this study was to show that TGA 
parameters, measured under standardized conditions, can be used with in 
haemophilic patient samples to monitor replacement therapy. 
Methods: Haemophilia A patients plasma was used for spiking with rFVIII. 
FVIII/FIX activity was determined with one stage clotting assay. Samples 
were tested Ceveron®TGA RB, Ceveron®TGA RCL and Ceveron®TGA RCH 
assay kit on Ceveron® alpha TGA. A calibration curve was made once at the 
beginning of the study. 
Results: Although FVIII/FIX activity was <1%, inter individual variation in 
Peak Thrombin values ranged from 12.3 to 40.4nM. In contrast to FVIII defi-
cient sample where the Peak Thrombin showed a continues increase with in-
creasing FVIII activity, the tested FIX deficient plasma the Peak Thrombin 
could be restored up to 50% with only 0.17 IU/mL. Peak Thrombin values 
correlate with the concentration of rFVIII, with 80 % restoration of normal 
plasma value. 
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Fig. 1

Conclusion: When TGA is used under standardized conditions and with the 
appropriate trigger, it is a very sensitive tool to monitor factor replacement 
therapy and can be used to demonstrate correlation with individual bleeding 
risk during replacement therapy in clinical studies. 
Disclosure: All authors are employees of Technoclone Herstellung von Diag-
nostika und Arzneimitteln GmbH 

P 023 Performance evaluation of automated thrombin 
generation measurement with Ceveron®TGA kits on 
 Ceveron®alpha TGA
L. Wagner, N. B. Binder
Research And Development, Technoclone Herstellung von Diagnostika und  
Arzneimitteln GmbH, Vienna, Austria

Objectives: Fully automated thrombin generation on Ceveron®alpha TGA is 
a valuable tool for investigating blood coagulation activity, regarding elevated 
thrombin activity – thrombotic tendency – or depressed activity – bleeding 
tendency – when using standardized Ceveron®TGA kits. To enter routine use 
precise measurements between laboratories is mandatory. Aim of the study 
was to evaluate assay performance in regards of accuracy and precision be-
tween runs and between platforms. 
Methods: To evaluate assay performance samples were measured with Ceve-
ron®TGA RB, Ceveron®TGA RCL and Ceveron®TGA RCH assay kit, each on 
3 different analyzer. Accuracy and precision were calculated for TGA param-
eters Peak thrombin, AUC and lag time. 
Results: Calibration curves on each Ceveron®alpha TGA platform were made 
one at the beginning of the study using the standard analyzer settings for 
TGA calibration. The recovery of control were within 100% ± 10% of target 
value for all concentrations and for all 3 parameters, tLag, Peak and AUC, 
measured on the 3 platforms. Precision was very good with between-run and 
between-platform variations of <15% for tLag, Peak and AUC. 
Conclusion: Our data demonstrate that using the standardized assay kits 
Ceveron®TGA RB, Ceveron®TGA RCL and Ceveron®TGA RCH in optimized 
settings on Ceveron®alpha TGA the determination of thrombin generation 
parameters can be performed with very good performance and excellent 
comparability between platforms. 
Disclosure: All authors are employees of Technoclone Herstellung von Diag-
nostika und Arzneimitteln GmbH 

Laboratory tests / Issues related to new 
factor concentrates

P 024 Monitoring FIX prophylaxis and therapy with 
 extended half-life factor IX concentrates in daily routine: 
approaching the challenge by applying Rox Factor IX assay.
O. Tiebel, G. Siegert
Institut Für Klinische Chemie Und Laboratoriumsmedizin, Universitätsklinikum 
Carl Gustav Carus, Dresden, Germany

Objectives: The aim of the study was to evaluate the Rox Factor IX assay 
(Rossix AB, Mölndal, Sweden) applied on the automated STA-R Evolution 
System (Stago Deutschland GmbH, Düsseldorf) in comparison with the clas-
sic one-stage clotting assay of the system manufacturer for routine monitor-
ing of patients suffering from haemophilia B as well as during prophylaxis or 
therapy with Idelvion®. 
Methods: The Rox Factor IX assay is a chromogenic assay based on a method 
principle as shown in the ▶ Figure 1. No FIX deficient plasma is used and 
like in vivo, thrombin is formed during the activation step. The amount of 
formed FXa is determined from hydrolysis of a FXa sensitive. chromogenic 

substrate and is related to the sample FIX activity. The evaluation was per-
formed on 6 plasma samples from haemophilia B-patients and 15 samples 
from patients undergoing Idelvion therapy. 
Results: Using a dilution series of a FIX-standard (range 0.8 – 13%), the FIX-
activity was found to be recovered according to the calculated values. While 
disclosing comparable results for the basic routine samples of haemophilia 
B-patients, the one-stage clotting assay revealed dramatically lower results 
(3,5–4 fold) compared to the chromogenic assay in samples containing the 
half-life extended FIX-concentrate Idelvion®. 
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Conclusion: The automated Rox Factor IX assay provides a robust and sensi-
tive method to ensure an accurate monitoring of prophylaxis and therapy 
with the half-life extended factor IX-concentrate Idelvion®. The results sup-
port a general application of the Rox Factor IX assay in basic routine analyses 
as well as for post infusion monitoring. 
Disclosure: No significant relationships. 

Laboratory tests / Other related topics

P 025 Development of a specific and sensitive approach 
to measure serine protease inhibitors
A. Weber1, A. Engelmaier2

1Ts, Shire, Wien, Austria, 2Ad, Shire, Wien, Austria

Objectives: Serine protease inhibitors (serpins) represent a family of proteins 
involved in maintaining homeostasis of import biological systems including 
coagulation. Representatives of this family of structurally related proteins are 
antithrombin (AT), C1-inhibitor (C1-inh) and a1-antitrypsin (AAT). Their 
inhibitory activity is usually determined indirectly by measurement of resid-
ual protease activity of their main target proteases (thrombin, kallikrein and 
elastase), often using chromogenic substrates. Limitations of these well-es-
tablished methods with regard to selectivity and sensitivity prompted us to 
develop an approach based on the direct measurement of serpin-protease 
complex formation. 
Methods: For the measurement of C1-inh and AAT, purified human kallikre-
in and porcine elastase were coated to polystyrene microplates by passive ad-
sorption. After incubation with the serpin-containing samples, the serpin-
protease complexes formed were detected by peroxidase-conjugated anti-ser-
pin antibodies. A polyclonal anti-AT antibody was used to capture AT, which 
then reacted under complex formation with biotinylated a-thrombin and 
streptavidin-peroxidase. Calibration curves were obtained using reference 
plasma pools or an AAT reference standard. 
Results: Sensitive calibration curves were obtained for all three serpins rang-
ing from 0.007 to 0.25 and 0.027 to 043 mU/mL for C1-inh and AT, respect-
ively and from 6 to 192 ng/mL for AAT. The selectivity of the approach for 
the measurement of serpin activity was extensively demonstrated for AAT as 
heat-aggregated, oxidized and complexed AAT did not react in this complex 
formation assay. 
Conclusion: The presented approach for serpin activity measurement sur-
passes current methodology in selectivity and sensitivity. 
Disclosure: No significant relationships. 

P 026 Development and performance characterization of a 
novel factor IX activity assay for the specific measurement 
of factor IX Padua in animal models
A. Weber1, A. Engelmaier2, C. Zlabinger2, D. Völkel3, R. Pachlinger3,  
F. Scheiflinger3, H. Rottensteiner3

1Ts, Shire, Wien, Austria, 2Ad, Shire, Wien, Austria, 3R&d, Shire, Wien, Austria

Objectives: The naturally occurring single amino exchange (R338L) variant 
FIX Padua is used in a clinical gene therapy trial. Supportive nonclinical 
studies would benefit from a method that enables specific measurement of 
the transgene product. Therefore, a FIX Padua-specific Fab2 mini antibody 
was developed and applied to develop a FIX Padua-specific activity measure-
ment. Presented data show the method’s suitability for its use in the plasma of 
three mouse types, two of them expressing normal levels of wild type FIX. 

Methods: A FIX Padua-specific Fab2 mini antibody, isolated by phage dis-
play, was applied to capture FIX Padua. Captured FIX Padua was then 
measured with a slightly adapted commercially available chromogenic FIX 
assay (Hyphen). The method’s performance was shown by spike-recovery 
and precision analysis, carried out in citrated plasma from three mouse types 
(FIX ko, C57BL6 and NOD/SCID). 
Results: Wild type FIX showed no response, even when measured at the 
minimum dilution of 1/10. Citrated mouse plasma samples spiked with 0.33 
and 3.31 mU FIX Padua/mL showed mean recoveries within a 100 ± 7% 
range, thus clearly meeting the accuracy requirements of the EMA guideline 
for bioanalytical method validation. Intra-run precision, expressed as the 
relative standard deviation of six repeated measurements, did not exceed 9%, 
even at the low rFIX Padua concentration of 0.33 mU/mL. Inter-run preci-
sion, determined by repeated measurements (n=11) of an FIX Padua sample, 
was 7.0%. 
Conclusion: These data confirmed the adequate performance of this new ap-
proach for the selective measurement of FIX Padua. 
Disclosure: No significant relationships. 

P 027 Multicenter Study of the High-volume Sysmex 
CS-5100 System Compared to the Sysmex CA-1500 System 
Using Reagents from Siemens Healthineers*
M. Heisig1, R. Barten2, M. Kahl1, A. Rechner2, I. Birschmann3, C. Eby4,  
J. Francis5, E. Hod6, B. Kemkes-Matthes7, T. Ortel8, S. Pipe9

1Clinical Affairs, Siemens Healthineers, Marburg, Germany, 2Engineering, Siemens 
Healthineers, Marburg, Germany, 3Institut Für Laboratoriums- Und Transfusions-
medizin, Herz- und Diabeteszentrum Nordrhein-Westfalen, Bad Oeynhausen, Ger-
many, 4School Of Medicine, Washington University, St. Louis, MO, United States of 
America, 5Center For Thrombosis Research, Florida Hospital, Winter Park, FL, 
United States of America, 6Department Of Pathology And Cell Biology, Columbia 
University, New York City, NY, United States of America, 7University Of Gießen, 
Haemostasis Center, Gießen, Germany, 8Departments Of Medicine And Pathology, 
Duke University, Durham, NC, United States of America, 9University Of Michigan, 
University of Michigan, Ann Arbor, MI, United States of America

Objectives: The objective of this study was to compare the performance of 
two automated coagulation analyzers, the high-volume Sysmex® CS-5100 
System and the Sysmex CA-1500 System, using reagents from Siemens Heal-
thineers. Instrument performance for factor V Leiden (FVL), factor VIII 
deficiency (FVIII), factor IX deficiency (IX) and Lupus Anticoagulant (LA1, 
LA2 & LAR) were compared. 
Methods: Four clinical sites participated in method comparison (MC) 
studies by testing leftover samples. MC of the Sysmex CS-5100 System versus 
the Sysmex CA-1500 System was based on a total of (2430) results (sum of re-
sults over all parameters). Precision studies were performed according to ap-
propriate guidelines at three clinical sites. Thirty-five samples (FVL: n = 5; 
FVIII, FIX, LA1, LA2 & LAR: n = 6) measured covered important medical 
decision points and the clinical reportable range. The complete dataset con-
tained 8354 results. Additional performance data were determined for regu-
latory clearance. 
Results: Data correlated well between the Sysmex CS-5100 System and the 
Sysmex CA-1500 System. The MC showing Passing-Bablok regression slopes 
between 0.94 and 1.05 and Pearson correlation coefficients ≥0.966 (depend-
ing on the application). Precision testing for the new device/reagent combi-
nations showed low CV values. The median total precision CV was 3.0%, 
ranging from 0.9 to 7.3% (coefficient of variation; depending on application 
and sample). 
Conclusion: The Sysmex CS-5100 System compares well to the CA-1500 and 
offers the benefits of improved functionality and ease of use in high-volume 
coagulation laboratories. *Application under FDA review. Product availabil-
ity varies by country. ® SYSMEX is a trademark of SYSMEX CORPORATION 
Disclosure: Martin Heisig is an employee of Siemens Healthineers, the com-
mercial vendor of the described product.
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P 028 Multicenter Study of the Mid-volume Sysmex 
CS-2500 System Compared to the Sysmex CA-1500 System 
Using Reagents from Siemens Healthineers*
M. Heisig1, R. Barten2, A. Rechner2, M. Kahl1, I. Birschmann3, C. Eby4,  
J. Francis5, E. Hod6, B. Kemkes-Matthes7, T. Ortel8, S. Pipe9

1Clinical Affairs, Siemens Healthineers, Marburg, Germany, 2Engineering, Siemens 
Healthineers, Marburg, Germany, 3Institut Für Laboratoriums- Und Transfusions-
medizin, Herz- und Diabeteszentrum Nordrhein-Westfalen, Bad Oeynhausen,  
Germany, 4School Of Medicine, Washington University, St. Louis, MO, United 
States of America, 5Center For Thrombosis Research , Florida Hospital, Winter 
Park, FL, United States of America, 6Department Of Pathology And Cell Biology , 
Columbia University, New York City, NY, United States of America, 7University Of 
Gießen , Haemostasis Center, Gießen, Germany, 8Departments Of Medicine And 
Pathology, Duke University, Durham, NC, United States of America, 9University Of 
Michigan, University of Michigan, Ann Arbor, MI, United States of America

Objectives: The objective of this study was to compare the performance of 
two automated coagulation analyzers, the mid-volume Sysmex® CS-2500 Sys-
tem and the Sysmex CA-1500 System, using reagents from Siemens Healthi-
neers. Instrument performance for factor V Leiden (FVL), factor VIII defi-
ciency (FVIII), factor IX deficiency (IX) and Lupus Anticoagulant (LA1, LA2 
& LAR) were compared. 
Methods: Four clinical sites participated in method comparison (MC) 
studies by testing leftover samples. MC of the Sysmex CS-2500 System versus 
the Sysmex CA-1500 System was based on a total of (2500) results (sum of re-
sults over all parameters). Precision studies were performed according to ap-
propriate guidelines at three clinical sites. Thirty-five samples (FVL: n = 5; 
FVIII, FIX, LA1, LA2 & LAR: n = 6) measured covered important medical 
decision points and the clinical reportable range. The complete dataset con-
tained 8303 results. Additional performance data were determined for regu-
latory clearance. 
Results: Data correlated well between the Sysmex CS-2500 System and the 
Sysmex CA-1500 System. The MC showing Passing-Bablok regression slopes 
between 0.92 and 1.04 and Pearson correlation coefficients ≥0.958 (depend-
ing on the application). Precision testing for the new device/reagent combi-
nations showed low CV values. The median total precision CV was 3.0%, 
ranging from 0.7 to 10.5% (coefficient of variation; depending on application 
and sample). 
Conclusion: The Sysmex CS-2500 System compares well to the CA-1500 and 
offers the benefits of improved functionality and ease of use in mid-volume 
coagulation laboratories. *Application under FDA review. Product availabil-
ity varies by country. ® SYSMEX is a trademark of SYSMEX CORPORATION 
Disclosure: Martin Heisig is an employee of Siemens Healthineers, the dis-
tributor of mentioned products. 

P 029 Development of a fast and easy assay to determine 
DNase I activity in plasma samples
A. Ondracek, T. Hofbauer, A. Mangold, I.M. Lang
Department Of Cardiology, Internal Medicine Ii, Medical University of Vienna, 
Vienna, Austria

Objectives: Upon activation, neutrophils release their chromatin and form 
neutrophil extracellular traps (NETs). NETs are highly pro-inflammatory and 
pro-thrombotic and have an important role in acute coronary syndrome. 
Deoxyribonuclease (DNase) I is a natural counter mechanism against NETs. 
Previous results exhibited a correlation between increased DNase I activity 
and smaller infarct size in patients. We aimed to establish a fast and easy 
method to quantify DNase I activity in human plasma. 
Methods: A DNA substrate was provided that is degraded relative to DNase I 
content of the sample. Digestion was carried out in solution or when DNA 
was coated to a solid phase at 37 °C. Remaining DNA was inversely propor-
tional to DNase I activity and measured using different dyes after varying 
time intervals. A DNase standard curve was included in each setup. Finally, 

DNA was coated to immunoplates and incubated with standards and plasma 
samples at 37 °C. Wells were emptied and washed before staining residual 
DNA with SYBR Green, and measured at an excitation and emission wave-
length of 490 and 520 nm. 
Results: The final assay included an optimized buffer system allowing com-
parable assay conditions between standards and plasma. Final plasma con-
centration in the assay had a strong influence on degradation kinetic as 
shown by assaying samples of different dilutions over time. The final protocol 
achieves high sensitivity and reproducibility. 
Conclusion: We have established a reliable assay for quantification of DNase 
I in plasma samples allowing to further study the role of DNase I in cardio-
vascular disease. 
Disclosure: No significant relationships. 

P 030 Bioanalytical validation of a factor IX ELISA for the 
measurement of factor IX Padua expression in three 
 different mouse models
A. Weber1, A. Engelmaier2, S. Haindl2, G. Mohr2

1Ts, Shire, Wien, Austria, 2Ad, Shire, Wien, Austria

Objectives: The naturally occurring single amino exchange (R338L) variant 
factor IX (FIX) Padua is investigated in a clinical gene therapy trial since this 
gain-of-function mutation shows an up to 10 fold higher activity than FIX 
wild type. Nonclinical studies carried out in different mouse models (FIX ko, 
NOD/SCID and C57BL6 mice) required the measurement of FIX protein to 
determine FIX expression levels. Data obtained during the bioanalytical 
method validations are summarized. 
Methods: Paired commercially available polyclonal sheep-anti human FIX 
antibodies (neat and peroxidase-labelled, not differentiating human FIX 
Padua from human wild type FIX) were applied. Bioanalytical method vali-
dation was carried out according to the EMA guideline on bioanalytical 
method validation using a recombinant FIX preparation. Accuracy, precision 
(intra-and inter-run), total error, linearity and robustness were addressed. Ci-
trated mouse plasma pools were used as matrix. 
Results: The FIX ELISA qualified for measuring recombinant FIX Padua in 
citrated mouse plasma (FIX ko, NOD/SCID and C57BL6) since all relevant 
assay performance characteristics met the criteria given in the EMA guide-
line on bioanalytical method validation. In particular, low total errors of 
11.1% and 9.1% were determined for C57BL6 and NOD/SCID mouse plas-
ma. The presence of endogenous FIX had no influence on the assay perform-
ance. For FIX-deficient mouse plasma a total error of 12.4% was found. 
Conclusion: The FIX ELISA was demonstrated to allow accurate and precise 
measurement of human FIX Padua in citrated FIX ko, NOD/SCID and 
C57BL6 mouse plasma samples. 
Disclosure: No significant relationships. 

P 031 A Bispecific Antibody Lacks Measurability in Routine 
Coagulation Assays and Comparability to Factor VIII
R. Hartmann1, T. Feenstra1, S. Knappe1, G. Schrenk2, F. Scheiflinger3,  
M. Dockal2
1Research Hematology Research Eu , Shire, Orth/Donau, Austria, 2Research  
Hematology Research Eu, Shire, Vienna, Austria, 3Global Head Of Research, Shire, 
Vienna, Austria

Objectives: Recently, clinical phase III results of the bispecific antibody emi-
cizumab (ACE910) were reported (Oldenburg 2017). During development, 
ACE910’s activity was tracked using thrombin generation assay (TGA), chro-
mogenic assay, and activated partial thromboplastin time assay (aPTT). The 
most suitable method for efficacy-testing of non-factor therapy in a routine 
setting is not yet known. 
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Chromogenic assays

(% FVIII)

 Biophen FVIII:C 

Activated partial thrombin time (APTT) assays

standard clotting time evaluation (% FVIII)

 APTT-SP

All other assays

Activated partial thrombin time (APTT) assays

clot waveform analysis (% FVIII)

 Dapttin

 Actin FSL

 Pathromtin SL

 Triniclot

 APTT-SP

Thrombin generation assay (Peak thrombin)

(mean values from hemophilia A plasma pool) (% FVIII)

 TF

 FXIa

Thrombin generation assay (ETP)

(mean values from hemophilia A plasma pool) (% FVIII)

 TF

 FXIa

Thrombin generation assay (Velocity index)

(mean values from hemophilia A plasma pool) (% FVIII)

 TF

 FXIa

Thrombin generation assay (Time to peak)

(mean values from hemophilia A plasma pool) (% FVIII)

 TF

 FXIa

Thrombin generation assay (Lag time)

(mean values from hemophilia A plasma pool) (% FVIII)

 TF

 FXIa

SIA (nM)

60

2–3*

111

> 200

131

44

5

22

7

2

2

2

6

1

2

<1

9

77

> 100

200

8–16*

> 200

> 200

> 200

102

14

42

14

6

5

10

16

1

4

<1

25

<1

> 100

600

20–50*

> 200

> 200

> 200

134

35

52

26

26

10

55

> 100

15

9

<1

> 100

<1

> 100

Tab. 1 SIA (nM)

AUCnorm (h·kg·g/L/mg)

Clearance (mL/h/kg)

Cmax (g/L)

Incremental in vivo recovery 
(mg/dL/(mg/kg))

Mean residence time (h)

T½ (h)

Tmax (h)

*One subject was excluded from the PK analysis due to a protocol devi-
ation.
AUCnorm, area under the curve divided by dose per kilogram of body 
weight; Cmax, maximum plasma concentration; SD, standard deviation; 
T½, half-life; Tmax, time taken to reach the maximum concentration.

Octafibrin 
Mean (SD)

1.57±0.44

0.68±0.18

1.53±0.32

1.95±0.41

100.7±20.1

72.8±16.5

2.61±1.37

Haemocomplettan P
Mean (SD)

1.29±0.67

0.91±0.33

1.15±0.29

1.52±0.21

94.8±18.0

64.8±11.9

1.70±2.68

Tab. 1 Pharmacokinetic parameters of Octafibrin and Haemocomplettan P 
in pediatric patients with afibrinogenemia (n=5*)

Methods: A sequence identical analogue to ACE910 (SIA) was analyzed in 4 
commercial chromogenic assay kits. Clotting times were measured by APTT 
using 5 different trigger reagents. In TGA, SIA was tested using extrinsic and 
intrinsic trigger conditions. 
Results: SIA’s lack of cross-reactivity to bovine factors rendered only Biophen 
FVIII:C test suitable for analysis. However, this assay was unsuitable for 
FVIII-equivalence assessment, since SIA maxed out and deviated from the 

FVIII reference curve. The aPTT test was highly sensitive to SIA. aPTT 
reagents yielded a FVIII-equivalence of 18–69% for 20nM SIA and >200% at 
≥200nM SIA – patient’s plasma concentrations observed in the phase III trial. 
SIA (600nM) only partially restored TG in hemophilia A patient plasma, re-
sulting in FVIII-equivalence of 4–8% (intrinsic) and 16–36% (extrinsic) 
based on peak thrombin. Assessment of other TG parameters resulted in 
FVIII-equivalence of <1 to >100%. 
Conclusion: Analysis of SIA and its equivalence to FVIII is challenged by its 
differing mechanism, rendering standard FVIII protocols unsuitable. Results 
are highly influenced by assay type, analytical conditions, and parameters 
used for calculation. Thus, new methods and likely a product specific stan-
dard are required to better predict the hemostatic effect of non-factor ther-
apies. 
Disclosure: All authors are employees of Shire. 

Coagulation and  fibrinolytic factors / 
Physiology

P 032 Pharmacokinetics and efficacy of fibrinogen 
 concentrate in treating acute bleeding in adolescent 
 patients with congenital fibrinogen deficiency
M. Karimi1, C. Ross2, G. De Angulo3, B. Schwartz4, C. Solomon5, F. Peyvandi6
1Hematology Research Center, Shiraz University of Medical Sciences, Shiraz, Iran, 
2Hematology, St John‘s Medical College & Hospital, Bangalore, India,  
3Hematology/oncology, Miami Children’s Hospital Research Institute, Miami, 
United States of America, FL, 4Clinical R&d Haematology, Octapharma USA Inc, 
Hoboken, United States of America, NJ, 5Clinical R&d Haematology, Octapharma 
AG, Lachen, Switzerland, 6Mangiagalli And Regina Elena Foundation, IRCCS  
Maggiore Hospital, Milan, Italy

Objectives: In patients with congenital fibrinogen deficiency, human fibri-
nogen concentrate (HFC) can correct the hemostatic defect and arrest bleed-
ing. We investigated the pharmacokinetics (PK) and efficacy of Octafibrin, a 
highly purified, plasma-derived, lyophilized, double virus-inactivated HFC, 
in pediatric patients. 
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Methods: Data from two multinational, prospective, open-label studies were 
summarized from adolescent patients aged 12–17 years with afibrinogen-
emia. Study FORMA-01 investigated comparative PK versus Haemocomplet-
tan P, surrogate efficacy, and safety after infusion of 70 mg/kg Octafibrin. The 
surrogate efficacy endpoint was thromboelastometric maximum clot firm-
ness (MCF) in plasma. FORMA-02 investigated hemostatic efficacy, MCF, 
and safety in the on-demand treatment of bleeding episodes (BE). 
Results: In FORMA-01, 5 pediatric patients were included in the PK analysis 
(one was excluded due to a protocol deviation) and 6 patients in the analysis 
of MCF. PK data were similar to the comparator drug (▶ Table 1). Mean 
MCF was 9.0±2.0 mm 1-hour post-infusion, from 0 mm at baseline. In 
FORMA-02, 2 patients received treatment with Octafibrin for BEs. In both 
patients, treatment efficacy was adjudicated on a 4-point objective scale as 
excellent. Mean MCF increased by 5.5±0.71 mm 1-hour post-infusion. There 
were no related serious adverse events (SAEs), thromboembolic events, aller-
gic or severe hypersensitivity reactions, and no anti-fibrinogen antibodies. 
Conclusion: In this analysis of data from two studies with HFC in adolescent 
afibrinogenemia patients, PK parameters of Octafibrin were comparable to 
those of the comparator. Following Octafibrin infusion, MCF increased sig-
nificantly from baseline and hemostatic efficacy was rated as excellent. No re-
lated SAEs were observed. 
Disclosure: B. Schwartz and C. Solomon: Employees of Octapharma. F. Pey-
vandi: Scientific advisor to Octapharma, Shire and Ablynx; consultant to Ke-
drion and LFB. All other authors have no conflicts of interest to declare. 

P 033 Sensitivity of the aPTT, aPTT Lupus and aPTT Screen 
assays towards heparin and lupus anticoagulant
U. Geisen1, J. Drieß1, J. Wu2, J. Burden3, G. Rozsnyai4, S. Kitchen5

1Institute For Clinical Chemistry And Laboratory Medicine, Faculty Of Medicine , 
University of Freiburg, Freiburg, Germany, 2Biostatistics And Data Management 
Cps, Roche Diagnostics International Ltd, Indianapolis, United States of America, 
3Diagnostics, Roche Diagnostics International Ltd, Basel und Umgebung,  
Switzerland, 4Diagnostics, Roche Diagnostics International Ltd, Rotkreuz,  
Switzerland, 5Sheffield Haemostasis And Thrombosis Centre, Royal Hallamshire 
Hospital, Sheffield, United Kingdom

Objectives: Activated partial thromboplastin time (aPTT) tests are used to 
monitor anticoagulation therapy and for the assessment of coagulopathies. 
To assist accurate diagnosis, a range of aPTT assays that give different re-
sponses to anticoagulants (heparin) and have varied lupus anticoagulant sen-
sitivity, is required. We evaluated the sensitivity of three new aPTT assays 
(aPTT, aPTT Lupus and aPTT Screen) towards unfractionated heparin 
(UFH) and lupus anticoagulant. The aPTT assay has reduced lupus antibody 
sensitivity, whilst the aPTT Lupus assay has increased lupus antibody sensi-
tivity. 
Methods: For heparin sensitivity experiments, platelet-poor plasma samples 
from patients receiving UFH (n=117) were analysed. For lupus sensitivity ex-
periments, lupus anticoagulant-positive commercially available plasma 
samples (n=96) were analysed. Therapeutic/reference ranges were deter-
mined (cobas t 711) or data from the package insert were used (Siemens BCS 
XP); prolongation of clotting times measured using aPTT, aPTT Lupus and 
aPTT Screen (cobas t 711) were then compared with the reference assay. 
Results: Sensitivity to UFH (aPTT Screen > aPTT Lupus > aPTT) and lupus 
anticoagulant (aPTT Lupus > aPTT Screen > aPTT) varied between assays 
(▶ Figure 1). Using aPTT Lupus or aPTT Screen, ≥80% of samples from 
UFH-treated patients within the therapeutic range (anti-Xa activity, 0.3–0.7 
IU/mL) resulted in a measurable clotting time. For each assay, prolongation 
of clotting times in the presence of UFH and lupus anticoagulant were within 
0.75–1.25 times that of the reference assay (▶ Table 1).
Conclusion: aPTT, aPTT Lupus and aPTT Screen met the pre-specified ac-
ceptance criteria for sensitivity to UFH and lupus anticoagulant. 
Disclosure: UG‘s organization received and receives research grants from 
Roche Diagnostics International AG, Rotkreuz, Switzerland 
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Fig. 1

 Reagent

aPTT 

aPTT Lupus

aPTT Screen

aPTT, activated partial thromboplastin time; UFH, unfractionated heparin

Reference 
reagent

Actin FS

Actin FSL

Pathromtin SL

Relative difference in clotting time ratio on cobas t 711 
vs Siemens BCS XP analyser

Acceptance
criteria

0.75–1.25

UFH

0.97

0.95

0.94

Acceptance
criteria

0.75–1.25

Lupus
anticoagulant

1.00

1.04

0.96

Tab. 1 
aPTT, aPTT Lupus and aPTT Screen (cobas t 711 
analyser) sensitivity to UFH and lupus anticoagu-
lant, relative to reference reagents (Siemens BCS 
XP analyser)
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P 034 The signaling lipid sphingosine-1-phosphate 
 regulates gene and protein expression of both 
 plasminogen activator inhibitor-1 and tissue factor in 
 differentiated fat cells
E. Moritz, V. Witschel, J. Lühr, C. Joseph, A. Böhm, B.H. Rauch
Institute Of Pharmacology, Department Of General Pharmacology , University 
Medicine Greifswald, Greifswald, Germany

Objectives: The immunomodulatory signaling lipid sphingosine-1-phos-
phate (S1P) interlinks inflammation and coagulation as platelets generate 
and release large amounts of S1P upon activation. S1P regulates expression of 
the protease-activated receptors (PARs) to enhance cellular responses to 
thrombin and has been implicated in mechanisms of platelet activation. Since 
hyperlipidemia and obesity are typical risk factors for thrombosis, this study 
investigates possible effects of S1P on prothrombotic cascades in adipocytes 
in vitro. 
Methods: Murine 3T3-L1 fibroblasts were differentiated with MDI (methyl-
isobutylxanthine, dexamethasone, insulin) induction medium. Expression of 
adiponectin, PAR1–4, the S1P receptors S1PR1–5, plasminogen activator in-
hibitor-1 (PAI-1) and tissue factor (TF) were determined by RT-PCR; PAI-1 
and TF protein by ELISA and Western blotting. 
Results: MDI-induced differentiation resulted in characteristic phenotypical 
changes and a 600-fold increase in adiponectin expression. Expression of the 
PARs and S1PRs was reduced in differentiated adipocytes which fitted with 
cellular senescence. Incubation of adipocytes with S1P (0.3 to 10 µM) re-
sulted in a significant upregulation of PAI-1 mRNA as well as protein ex-
pression and secretion to the culture medium. This was attenuated by phar-
macological inhibition of S1PR2 and –3, but not of S1PR1. In comparison, TF 
mRNA was downregulated by S1P whereas protein levels were markedly in-
creased. Moreover, Factor Xa (1 to 100 nM) which is known to stimulate S1P 
generation induced expression of both PA1–1 and TF protein in adipocytes. 
Conclusion: S1P regulates expression of PAI-1 and TF in adipocytes in vitro. 
These mechanisms may modulate the pathogenesis of thrombosis in individ-
uals at risk such as in obesity or metabolic syndrome. 
Disclosure: No significant relationships. 

P 035 Epigenetic determinants controlling the dynamics 
of F2 gene expression in the liver
L. Pruschinski1, S. Khokhar2, S. Tokalov3, K. Mühlbach3, S. Danckwardt3

1Zentrallabor, Johannes-Gutenberg Universität Mainz, Mainz, Germany,  
2Posttranscriptional Gene Regulation & Experimental Hemostasiology, Johannes-
Gutenberg Universität Mainz, Mainz, Germany, 3Centrum Für Thrombose Und  
Hämostase, Johannes-Gutenberg Universität Mainz, Mainz, Germany

Objectives: Prothrombin (F2) is a multifunctional serine protease, which is 
primarily expressed in the liver. During blood coagulation activated throm-
bin cleaves fibrinogen to fibrin. Aberrations of Thrombin (F2a) regulation 
can lead to hemostatic imbalances, which can range from subtle subclinical 
to serious life-threatening coagulopathies, i.e. during septicemia. Recently it 
was shown that F2 expression is regulated by p38 MAPK, which plays an im-
portant role for the regulated (patho)physiology of F2 during septicemia and 
tumorigenesis. Hence, efficiently coordinated dynamics of gene expression, 
protein biosynthesis and secretion of F2 are critical for a proper balance of 
blood loss and thrombosis, and beyond. 

Methods: Here, we were interested in deciphering regulatory factors that 
may account for (aberrant) extrahepatic F2 expression during embryogenesis 
and tumor formation. To that end we used a newly generated mouse model 
system (‘D-Insight’), which was established to visualize gene expression and 
protein secretion of F2 in real-time and in vivo. Based on fluorescence and 
luminescence reporters this knock-in mouse permits us to monitor these 
processes in a living context by the use of non-invasive optical imaging. Ad-
ditionally, we established a primary hepatic cell line obtained from this 
mouse model. This cell line allows us to elucidate F2 gene expression-, pro-
tein biosynthesis- and secretion dynamics in high resolution and in a high-
through3put format with bioluminescence and fluorescence microscopy ex 
vivo. 
Results: Applying this system, we obtained first insights that epigenetic regu-
lation is a key mechanism controling F2 expression. 
Conclusion: Epigenetic mechanisms control F2 expression. An update will 
be presented at the meeting. 
Disclosure: No significant relationships. 

P 036 Pregnancy Outcome in Mice with Protein S 
 Complete Deficiency
R. Prince1, M.D. Reina Caro1, J. Brodard2, S. Calzavarini3, M. Yasuhiro4,  
A. Angelillo-Scherrer2, N. Dewarrat1, C. Quarroz1, F. Saller5

1Department For Biomedical Research, University of Bern, Bern, Switzerland,  
2Department Of Haematology And Central Haematology Laboratory, Inselspital, 
Bern University Hospital, and University of Bern, Bern, Switzerland, 3Department 
For Biomedical Research, University, Bern, Switzerland, 4Division Of  
Developmental Therapeutics, Research Center For Innovative Oncology, National 
Cancer Center Hospital East, Chiba, Japan, 5Inserm U1176 & Umr 1176, Univ. 
Paris Sud, Hôpital de Bicêtre, Le Kremlin-Bicêtre, France

Objectives: Complete protein S (PS) deficiency is a rare fatal thrombophilia 
associating purpura fulminans (PF) and disseminated intravascular coagu-
lation (DIC). We obtained a full rescue of Pros1-/- lethality by targeting FVIII, 
F8-/-Pros1-/- mice showing neither PF or DIC. Because thrombophilias are as-
sociated with pregnancy loss, we investigated the effect of complete lack of PS 
on pregnancy outcome in mice. 
Methods: Pregnancy monitoring in F8-/-Pros1-/- and control mice by blood 
cell count, coagulation tests and histology. 
Results: No litters were produced from F8-/-Pros1-/- crosses. F8-/-Pros1-/-fe-
males were crossed with F8-/-Pros1+/- males and sacrificed at different ges-
tational stages. A high number of macerated embryos was found in 
F8-/-Pros1-/- mice after E10: 57% (E12), 64% (E15) and 67% (E17). Most of 
alive embryos showed hemorrhages without PF and F8-/-Pros1-/- embryos 
were absent after E12.5. The evaluation of DIC parameters in F8-/-Pros1-/- and 
F8-/-Pros1+/+ pregnant females (E12–15, period of high embryos mortality) 
showed reduction of platelet counts (486±105 vs 806±134 G/L), fibrinogen 
level (1±0.1 vs 2±0.2 g/L) and increased TAT (33.2±5.1, 16.6±2.8 ng/L), re-
spectively. LMWH or aspirin treated F8-/-Pros1-/- pregnant mice had positive 
pregnancy outcome. Aspirin treated group showed smaller litter size com-
pared to LMWH group (3±1 vs 6±1) with F8-/-Pros1-/- genotype only rescued 
in LMWH group (n=1 over 7). 
Conclusion: Targeting F8 did not prevent pregnancy loss in F8-/-Pros1-/- mice. 
Few F8-/-Pros1+/- embryos survived until E17. PS expression in the uteropla-
cental unit is indispensable for embryos development. Aspirin or better 
LMWH partially prevented pregnancy loss. Thromboprophylaxis might be 
beneficial for pregnancy development in case of very low PS. 
Disclosure: No significant relationships. 

D
ie

se
s 

D
ok

um
en

t w
ur

de
 z

um
 p

er
sö

nl
ic

he
n 

G
eb

ra
uc

h 
he

ru
nt

er
ge

la
de

n.
 V

er
vi

el
fä

lti
gu

ng
 n

ur
 m

it 
Z

us
tim

m
un

g 
de

s 
V

er
la

ge
s.



Hämostaseologie 4a/2018 © Schattauer 2018

A42

Assay

aPTT

aPTT 
Lupus

aPTT 
Screen

*acceptance criteria CV ≤4.0%; †acceptance criteria CV ≤25.0%; ‡range across four sites; §range across two sites; ¶performed at one site only 
aPTT, activated partial thromboplastin time; CV, coefficient of variation; NA, not applicable

Within-run precision*
(range of % CV)

cobas  
t 711‡

0.2–1.5

0.3–1.2

0.3–1.2

cobas  
t 511§

0.2–1.8

0.2–1.4

0.2–1.0

Total reproducibility†

(range of % CV)

cobas  
t 711‡

0.4–2.9

0.8–3.1

0.8–3.4

cobas  
t 511§

0.4–3.8

0.3–2.2

0.8–6.3

Method comparison (cobas t 711)

Reagent

Actin FS

STA Cephascreen

Actin FSL

STA Cephascreen

STA-LA

Pathromtin SL

aPTT

Instrument

Siemens Sysmex CS

Stago STA-R Evolution

Siemens Sysmex CS

Stago STA-R Evolution

Stago STA-R Evolution

Siemens Sysmex CS

Stago STA-R Evolution

n

594

175

620

99

128

579

153

Acceptance 
criteria

≥0.85

NA

≥0.85

NA

NA

≥0.85

NA

Pearson’s r

0.980–0.986‡

0.819¶

0.967–0.987‡

0.943¶

0.9575¶

0.964–0.985‡

0.833¶

Tab. 1 Within-run precision, reproducibility, and method comparison of the aPTT, aPTT Lupus and aPTT Screen assays versus reference methods.
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P 037 Precision and method comparison data for three 
new coagulation assays measuring activated partial 
thromboplastin time (aPTT) on the new cobas t 711 and t 
511 analysers
P. Quehenberger1, U. Geisen2, J. Kappelmayer3, R. Jones4, A. Lowe4,  
G. Miles5, G. Rozsnyai6, S. Kitchen4

1Clinical Department Of Medical-chemical Laboratory Diagnostics, Medical  
University of Vienna, Vienna, Austria, 2Institute For Clinical Chemistry And  
Laboratory Medicine, Faculty Of Medicine, University of Freiburg, Freiburg,  
Germany, 3Department Of Laboratory Medicine, University of Debrecen,  
Debrecen, Hungary, 4Sheffield Haemostasis And Thrombosis Centre, Royal  
Hallamshire Hospital, Sheffield, United Kingdom, 5Biostatistics And Data Manage-
ment Cps, Roche Diagnostics International Ltd, Indianapolis, United States of 
America, 6Diagnostics, Roche Diagnostics International Ltd, Rotkreuz, Switzerland

Objectives: Assessment of aPTT is a good indicator of intrinsic coagulation 
pathway activity and is widely used to diagnose coagulopathies and monitor 
anticoagulant therapy. This multicentre study evaluated the precision of three 
coagulation assays (aPTT, aPTT Lupus and aPTT Screen) with different sen-
sitivities to heparin, lupus anticoagulant and factor deficiencies, and com-
pared their performance against commercially available assays/platforms. 
Methods: Anonymised human 3.2% sodium citrate plasma samples were 
used (commercially sourced or residual clinical). For each assay, within-run 
precision was evaluated in a single run (three controls, five pool plasma 
samples, covering the relevant measuring ranges [21 replicates per sample]); 
reproducibility was evaluated over five days. Method comparisons were per-
formed on the cobas t 711 versus reference reagents on the Siemens Sysmex 
CS or Stago STA-R Evolution systems (≥120 samples per assay, per site); Pear-
son’s r correlation coefficients were estimated. Results were compared against 
prespecified acceptance criteria. 
Results: Across all three assays, coefficients of variance (CV) for within-run 
precision and total reproducibility were within the acceptance range (▶ Table 
1). CVs for within-run precision were 0.2–1.5% cobas t 711) and 0.2–1.8% 
(cobas t 511); CVs for total reproducibility were 0.4–3.4% (cobas t 711) and 
0.3–6.3% (cobas t 511). Method comparison experiments for all assays 
(cobas t 711) demonstrated excellent correlation versus their respective refer-
ence methods, with Pearson’s correlation coefficients within the acceptance 
range (▶ Table 1). 
Conclusion: Each aPTT assay showed good within-run precision, reproduci-
bility, and excellent correlation with commercially available assays/platforms, 
thereby demonstrating their suitability for use in core laboratories. 
Disclosure: No significant relationships. 

 Hemophilia

P 038 c.5702T>C,p.lle190Thr-a new mutation in the FVIII 
gene
S. R. Alesci1, T. Alef2, C. Hecking1

1Mvz, IMD Blood Coagulation Centre Hochtaunus, Bad Homburg, Germany,  
2Genetic Dep., Institut für Immungenetik, Kaiserslautern, Germany

Objectives: Introduction: A 33-year-old patient presented after IUFT to con-
trol FVIIIc acitivity and VWD parameters. In her prefindings, a decreased 
FVIIIc and Von Willebrand-factor activity were seen. The first multimere 
analysis showed a VWD 1. 
Methods: Anamnesis: In everyday life the patient suffers from menorrhagia, 
postbleeding after injury and easy bruising. During her first pregnancy 
bleedings occurred regularly. Family history was negative. No accompanying 
illnesses. Lab: Due to the remarkable finding that FVIIIc activity was lower 
than VWF- activities we did a repetition of the multimere analysis and a gen-
etic testing. 
Results: In the VWF gene no clinically relevant change could be proved des-
pite the first multimere analysis. Sequence analysis of the F8 gene identified 
the previously undescribed variation c.5702T>C, p.Ile1901Thr (alternative 
nomenclature: p. Ile1882Thr) in exon 17. The affected amino acid position 
1901 is highly conserved within 45 species and is located in the A3 domain. A 
software analysis with different in silico prediction tools classified this vari-
ation as likely pathogenic. Furthermore the related amino acid changes 
p.Ile1901Phe and p.Ile1901Met are described in the literature as causal for a 
mild haemophilia A (reference: Liu et al. (1998), Br J Haematol.103 
(4):1051–60; Markoff et Al. (2009), Haemophilia. 15 (4):932–41; Rydz et al. 
(2013), In J Hematol. 88 (12):1030–4). In summary the detected variant 
p.Ile1901Thr can be classified as likely pathogenic (ACMG class 4). 
Conclusion: The variant c.5702T>C, p.Ile1901Thr is probably a new patho-
logical mutation predisposing for haemophilia A. Actually, second pregnancy 
course (actually 25th gestational week) is so far properly. No bleedings oc-
cured, no factor replacement therapy necessary. 
Disclosure: No significant relationships. 
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P 039 Prevention of bleeding in haemophilia A by 
 prophylactic treatment with Octanate®, Wilate® or 
Nuwiq®: A prospective, multi-national, non-interventional 
study to evaluate routine practice prophylactic treatment 
schedules – NIS-Previq.
S. Halimeh1, C. Escuriola2, J. Feddern3, A. Huth-Kühne4, J. Oldenburg5,  
U. Scholz6, S. Seeger3, S. Wenning4, R. Klamroth7

1Crc Coagulation Research Centre Gmbh, CRC Coagulation Research Centre 
GmbH, Duisburg, Germany, 2Haemophilia Centre Rhein Main (hzrm), Haemophilia 
Centre Rhein Main (HZRM), Mörfelden-Walldorf, Germany, 3Haemophilia, Octaph-
arma, Langenfeld, Germany, 4Hämophiliezentrum, SRH Kurpfalzkrankenhaus Hei-
delberg, Heidelberg, Germany, 5Institute Of Experimental Haematology And Trans-
fusion Medicine, University Clinic, Bonn, Bonn, Germany, 6Zentrum Für Blutgerin-
nungsstörungen, MVZ Labor Leipzig, Leipzig, Germany, 7Innere Medizin Angiolo-
gie Und Hämostaseologie, Vivantes Klinikum im Friedrichshain, Berlin, Germany

Objectives: Since November 2014, Human-cl rhFVIII, Nuwiq®, a recombi-
nant FVIII product derived from a human cell line, is available. A non-inter-
ventional study was further initiated with the primary objective to assess the 
influence of the weekly FVIII dose on annualized bleeding rates. A further 
objective is the description of prophylactic treatment schedules as applied in 
routine clinical practice. As of July 2017, also patients treated prophylactically 
with octanate® or wilate® may be enrolled. 
Methods: All details of bleeds and factor VIII treatments are documented. 
This includes weekly distribution of injections, activity levels of patients and 
changes in schedules. Optional study elements comprise assessments of joint 
scores (HJHS), health related quality of life (SF-36) and a PK-assessment in-
cluding dosing simulation for potential adaptation of therapy schedules. 
Results: Data from 16 haemophilia A patients receiving continuous prophy-
laxis with Nuwiq have been documented so far. No inhibitor formation or 
other adverse drug reaction occurred. The SF-36 and HJHS are frequently 
documented elements. The majority of patients with injection on same week-
days schedules do not adapt dosing, e.g. a higher dose for a 3– over a 2-day 
interval. The general physical stress in most of the patients is “light”. The time 
of day of injections varies considerably between patients and is more often 
than expected the evening. 
Conclusion: The snapshot on the study data so far confirm the good toler-
ability and efficacy of Nuwiq. With progress of the study, further insight into 
the performance of real-world performance of prophylactic schedules is ex-
pected. 
Disclosure: Employee of Octapharma 

P 040 Practical utilization of Octapharma FVIII 
 Concentrates in Previously Untreated and Minimally 
Treated Haemophilia A Patients Entering Routine Clinical 
Treatment with Nuwiq, Octanate or Wilate (Protect-NOW)
J. Oldenburg
Institute Of Experimental Haematology And Transfusion Medicine, University 
Clinic, Bonn, Bonn, Germany

Objectives: Introduction: Recent uncontrolled studies in previously un-
treated patients (PUPs) with haemophilia A have shown that the incidence of 
inhibitor development varies among FVIII concentrates. In the SIPPET1 
study, the cumulative incidence of high-titre inhibitors with hamster-cell de-
rived recombinant FVIII (rFVIII) products was 28.4% vs 18.6% for plasma-
derived FVIII (pdFVIII) products. However, these studies did not include all 
FVIII products available today. Octapharma’s FVIII concentrates have also 
been tested in clinical trials in PUPs (high titre inhibitor rates pdFVIII/VWF: 
5.9% to 10.7%, 50 EDs and human-cl rFVIII (published interim results2) 
12.8%, 20 EDs); however, the numbers of PUPs treated in studies are limited. 
Methods: Method: The purpose of the ongoing non-interventional Protect-
NOW study is to evaluate product utilisation, effectiveness and safety, includ-
ing inhibitor development information, in severe haemophilia A PUPs and 

MTPs, who have been treated with Octapharma’s FVIII products in order to 
broaden the data base in this rare population. 
Results: Protect-NOW is planned being initiated in at least 17 countries and 
50 centres worldwide. One hundred and forty PUPs and MTPs of all ages and 
ethnicities are being studied for 100 EDs or a maximum of 3 years. No more 
than 4 previous EDs with other FVIII products are allowed for MTPs. No 
prior treatment with FVIII concentrates is permitted for PUPs. 
Conclusion: In addition the study offers optional central laboratory sub-
studies at the Institute of Experimental Haematology, Bonn, e.g. epitope 
mapping, non-neutralising inhibitor detection and gene analysis. First inter-
im data are planned to be presented in 2019. 
Disclosure: No significant relationships. 

P 041 Do We Have the Correct Method to Assess 
 Adherence in German Haemophilia Patients? – Evaluation 
of the VERITAS-PRO and VERITAS-PRN Questionnaires by 
German Haemophilia Treaters -
S. Von Mackensen
Department Of Medical Psychology, University Medical Center Hambrg- 
Eppendorf, Hamburg, Germany

Objectives: Non-adherence has a financial impact on healthcare systems and is 
influenced by social, economic, health-care-system related and condition-re-
lated aspects. Due to high treatment costs, the evaluation of adherence in people 
with haemophilia (PWH) is important. An evaluation by German PWH of the 
Veritas-PRO/Veritas-PRN, developed for the US environment, demonstrated 
that these adherence instruments are not entirely applicable for Germany. 
Methods: Twenty-seven questionnaires were sent to 12 HTCs in Germany. 
Healthcare professionals (HCP) were asked to evaluate the questions of the 
US instruments concerning their relevance for German PWH on a 5-point-
Likert-scale. Suggestions for additional questions were possible. 
Results: So far, 19 HCPs sent back their evaluation (62.5% physicians, 25% 
nurses, and 2 study/haemostaseology assistants). 43.8% treated only adult 
PWH, 25% only paediatric PWH and 31.2% treated both. HCPs were treating 
PWH since 15.5±6.7 years (range 9–30). Based on the content validity ratio 
(CVR ≥0.6) five questions of the Veritas-PRO domains ‘timing’, ‘planning’ 
and ‘communicating’ (e.g., “I infuse the recommended number of times per 
week”) and seven questions of the Veritas-PRN domains ‘treating’, ‘dosing’, 
‘planning’, ‘remembering’ and ‘communicating’ (e.g., “I have enough factor 
and supplies at home to infuse when needed”, “I call the treatment centre be-
fore medical interventions”) were considered “very important” by HCPs for 
use in Germany. HCPs suggested to add a variety of questions concerning 
substitution diary, visits and communication with HTC, etc. In general, ques-
tions concerning novel therapies were missing. 
Conclusion: It could be demonstrated that there is a need of an appropriate 
adherence instrument applicable for the German health-care-system. 
Disclosure: No significant relationships. 

P 042 Subcutaneous Administration of recombinant factor 
VIII by using von Willebrand Factor (vWF) Fragment: 
 Pharmacokinetic assessment in a Hemophilia A mouse model
N. Vollack1, S. Werwitzke1, B. Solecka-Witulska2, C. Kannicht2, A. Tiede1

1Department Of Hematology, Hemostasis, Oncology And Stem Cell  
Transplantation, Hannover Medical School, Hannover, Germany, 2Molecular  
Biochemistry , Octapharma Biopharmaceuticals GmbH, Berlin, Germany

Objectives: vWF functions as a chaperone, protecting factor VIII (FVIII) 
from proteolysis and from binding to phospholipid membranes. This protec-
tive capacity is mediated by the vWF domain D’D3. A novel low-molecular-
weight vWF fragment containing the propeptide D’D3 domains (OCTA12) 
was generated, and the ability of OCTA12 to support FVIII absorption after 
subcutaneous (SQ) administration was analyzed. 
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Dose regimen

Three times per week (benchmark);
30 IU/kg on Day 1 and 3, and 40 
IU/kg on Day 5

Twice weekly; 40 IU/kg on Days 1 
and 3

Twice weekly; 45 IU/kg on Days 1
and 3

Proportion of 
patients always 
above 1 IU/dL

56.6%

56.6%

56.6%

Half-life exten-
sion ratio

Not applicable

1.3

1.26

Tab. 1 Minimum EHL ratio required for a 2x/wk EHL rFVIII to achieve the 
same proportion of patients always >1 IU/dL as 3x/wk standard rFVIII
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Methods: The F8-/- hemophilia A mouse model was used to investigate the 
pharmacokinetics (PK) of recombinant human FVIII (simoctocog alfa, Oc-
tapharma) with or without OCTA12 after SQ or intravenous (IV) injection. 
Mice were treated with single doses of FVIII, either 200 IU/kg IV or 1000 IU/
kg SQ. Plasma samples were collected 1 to 48 hours (h) after treatment. PK 
profiles were generated by analyzing FVIII:C chromogenic activity and 
FVIII:Ag. 
Results: The peak FVIII:C activity was observed 1 h after IV administration 
with OCTA12 (133.4 ± 78.1 IU/dl), and decreased quickly thereafter with a 
half-life of 2.5 h. After SQ administration with OCTA12, FVIII:C activity in-
creased slowly over the first 6 h (1 h = 10.9 ± 11.0 IU/dl; 3 h = 34.7 ± 21.0 IU/
dl; 6 h = 49.6 ± 36.7 IU/dl) and was detectable for up to 32 h (6.1 ± 3.4 IU/dl). 
Estimated bioavailability of FVIII after SQ administration with OCTA12 was 
18.4%. 
Conclusion: In conclusion, results of these preliminary investigations show 
that the vWF fragment OCTA12 supports absorption of FVIII into vascular 
circulation after SQ administration. PK analyses after a single SQ adminis-
tration showed promising bioavailability, clinically relevant peak levels, and 
prolonged FVIII:C activity. 
Disclosure: N. Vollack, S. Werwitzke, and A. Tiede obtained research fund-
ing by Octapharma Biopharmaceuticals GmbH. B. Solecka and C. Kannicht 
are employed by Octapharma Biopharmaceuticals GmbH. 

P 043 Differences of treatment of hemophilia patients 
treated in hemophilia centers and in other hospitals in 
Germany
S. Wahler1, A. Müller2

1Epidemiology, St. Bernward GmbH, Hamburg, Germany, 2Hemostaseology,  
Analytic Services GmbH, Munich, Germany

Objectives: Germany has well elaborated definitions of structural require-
ments for three levels of hemophilia treatment-centers: 23 Comprehensive 
Care Centers (CCC), 28 hemophilia treatments institutions (HBE), 38 re-
gional centers (HB). The German health system gives hemophilia patients 
free choice of therapist. Here we research what share of patients prefers non-
center-hospitals and whether treatment patterns differ. 
Methods: Reports from German Statistical-Office and the hospital quality re-
ports for 2010–2015 were analyzed for hemophilia cases and use of factorpro-
ducts. Statistical analysis was performed using Microsoft-Excel/Access ver-
sion 2016. 
Results: 2015 patients with diagnosis hemophilia-A were treated 53% in 
CCC, 15% HBE, 7% HB and 25% non-centers. Cases with FVIII use (units 
used) were 45% (55%) CCC, 19% (17%) HBE, 7% (6%) HB and 29% (22%) 
non-centers. Per case CCC used in their core departments 15,479IU FVIII; 
10,815IU in other departments. HBE 10,420IU in core and 7,852IU others. 
Non-centers used 7,054IU FVIII. 28% cases with recombinant, 18% plas-
matic FVIII in non-centers. The core adult CCC-departments used in aver-
age 17,163IU FVIII; 10,226IU HBE; 6,250IU HB and 5,462IU non-centers. 
Same pattern in pediatric, dental and ENT. In surgical and orthopedic de-
partments the average FVIII-use was nearly equal, independent from the 
center level. 
Conclusion: Germany has a sophisticated network of hemophilia treatment-
centers. More than one quarter of patients with hemophilia are searching 
treatment in non-hemophilia centers, espacially surgery and orthopedics. 
Average use of factor products is here comparable in all levels of centers. 
Some aspects of the German network system may be questioned, patients 
partly ignore it and treatment patterns do not differ. 
Disclosure: No significant relationships. 

P 044 A model of the minimum half-life extension ratio 
needed to reduce the dosing frequency of extended 
 half-life (EHL) recombinant FVIII (rFVIII) products
J. Booth1, H. Schütz2, K. Steinitz-Trost3, H. Lee4, A. Bauer3, M. Wolfsegger3

1Health Economics Outcomes Research And Epidemiology, Shire Development 
LLC, Cambridge, United States of America, MA, 2N/a, BEBAC, Wien, Austria,  
3N/a, Shire International GmbH, Vienna, Austria, 4N/a, Shire International GmbH, 
Glattpark/Opfikon (Zurich), Switzerland

Objectives: A key defining criterion of an EHL product is having an EHL 
ratio. However, a minimal clinically-meaningful half-life (HL) extension 
ratio has not yet been defined. We identify the HL extension ratio required to 
make a clinically meaningful (1 day) reduction in dosing interval while main-
taining the same percentage of patients always above a target rFVIII concen-
tration of 1 IU/dL. 
Methods: The population PK model for standard rFVIII by Björkman et al. 
(2012) was used to estimate the percentage of patients always >1 IU/dL using 
a benchmark regimen for rFVIII dosed 3 times weekly. Then, dosing fre-
quency was reduced to twice weekly and rFVIII HL extended until the per-
centage of patients always >1 IU/dL was equal to the benchmark regimen. 
The result is an estimate of the minimal clinically-important HL extension 
ratio required to meet the definition of an EHL rFVIII product. 
Results: Benchmark doses for rFVIII of 100 IU/kg/week were tested to reflect 
common rFVIII utilization. This benchmark regimen resulted in 56.6% of 
patients always >1 IU/dL. Comparing the benchmark to doses of 80 and 90 
IU/kg/week, the fold HL extension required to achieve 56.6% of patients >1 
IU/dL was 1.30 and 1.26, respectively (▶ Table 1). 
Conclusion: rFVIII products should show a minimum HL extension ratio of 
1.3 for a meaningful reduction in dosing while maintaining the same percen-
tage of patients always >1 IU/dL FVIII. 
Disclosure: Jason Booth is an employee of Shire. 

P 045 An advanced reporting module within the smart 
medication™ platform simplifies mandatory reporting into 
the German Hemophilia Registry (DHR)
A. Rösch1, D. Schmoldt1, W. Mondorf2, R. Fischer3

1Smart Medication, Rösch & Associates GmbH, Dreieich, Germany,  
2Haemostaseology, Haemostas-Frankfurt, Frankfurt am Main, Germany,  
3University Of Gießen, Haemostasis Center, Gießen, Germany

Objectives: The German Hemophilia Registry (DHR) collects data from pa-
tients with bleeding disorders based on the German Transfusion Law (Trans-
fusionsgesetz). The reporting process is characterized by time-consuming 
manual entry of bleeding information along with factor consumption into a 
form based interface at DHR. Alternatively, electronic diaries can utilize an 
automated electronic interface for direct communication with the registry, 
avoiding re-entering large amount of data manually again. 
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Methods: Within the smart medication™ platform an easy to use module was 
integrated to support processing and transferring diary data to the German 
Hemophilia Registry (DHR). This includes validation of factor consumption 
and bleeding information by doctors, secure data transfer to the registry as well 
as documentation of all reporting activities carried out by hemophilia centers. 
Results: A pilot testing phase of the reporting module within smart medi-
cation™ confirmed that data handling and processing is greatly simplified for 
hemophilia centers using the smart medication™ platform. It could be shown 
that validation and transfer of bleeding information as well as factor con-
sumption to the German Hemophilia Registry (DHR) already available in 
smart medication™ can be easily processed, saves significant time and lead to 
a maximum in data quality being reported to the registry. 
Conclusion: Data processing within electronic diary smart medication™ for 
notification and reporting into the German Hemophilia Registry (DHR) is 
easy to use, avoid error-prone manual re-entry of large amount of data, saves 
time in the reporting process and at the same time ensures a maximum of 
data quality. 
Disclosure: No significant relationships. 

P 046 Analysis of the efficacy of rVIII-SingleChain in adult 
and adolescent patients with severe haemophilia A in 
 Europe
C. Wermes1, R. Klamroth2, J. Oldenburg3, P. Chowdary4,  
M. Von Depka-Prondzinski5, D. Bensen-Kennedy6, I. Pabinger7

1Paediatry / Haemostaseology , Werlhof Institut, Hannover, Germany, 2Vivantes 
Klinikum , Vivantes Klinikum, Berlin, Germany, 3Institute Of Experimental Haema-
tology And Transfusion Medicine , University Clinic, Bonn, Bonn, Germany, 4Katha-
rine Dormandy Haemophilia Centre And Thrombosis Unit , Royal Free Hospital, 
London, United Kingdom, 5Werlhof Institut, Werlhof Institut, Hannover, Germany, 
6Csl Behring, CSL Behring, King of Prussia, United States of America, PA, 7Division 
Of Haematology And Haemostaseology, Department Of Medicine I, Medical Uni-
versity of Vienna, Vienna, Austria

Objectives: rVIII-SingleChain is a novel B-domain truncated recombinant 
factor VIII (FVIII) comprising covalently bonded FVIII heavy and light 
chains, with a high binding affinity for von Willebrand factor. The safety, effi-
cacy and pharmacokinetics of rVIII-SingleChain were assessed in the AF-
FINITY trial program. The aim of this analysis was to evaluate the efficacy of 
rVIII-SingleChain in the treatment of haemophilia A patients in Europe. 
Methods: Previously treated haemophilia A patients 12−65 years with severe 
haemophilia A (FVIII <1%) received either on-demand or prophylactic infu-
sions of rVIII-SingleChain. Prophylaxis dose and regimen were determined by 
the investigators, based on clinical bleeding phenotype and previous FVIII 
treatment, and could be adjusted at any time during the study. Bleeding events 
were rated by the investigator on a 4-point rating scale for hemostatic efficacy. 
Results: Eighty-five patients from 11 European countries were included in 
the analysis, representing 49.1% of the total study population. Of these, 69 
patients received prophylaxis and 16 on-demand treatment with rVIII-
SingleChain. Prophylaxis with rVIII-SingleChain resulted in very low bleed-
ing rates that were significantly lower than with on-demand treatment 
(median annualised bleeding rate (ABR): 0.00 vs. 28.08; p<0.0001; median 
annualised spontaneous bleeding rate (AsBR): 0.00 vs. 22.71; p<0.0001). In 
the European subset haemostatic efficacy was excellent/good in 92.5% 
(521/563) of bleeding events, similar to the overall study population (93.8% 
of 835 bleeds). 
Conclusion: rVIII-SingleChain is efficacious in the prevention and treat-
ment of bleeding events in haemophilia A patients in Europe, with a median 
ABR and AsBR of 0.00. These findings were consistent with the total study 
population. 
Disclosure: CW: honoraria and/or consultancy fees from Baxalta/Shire, 
Bayer, Biotest, CSL Behring, LFB, Novo Nordisk, Pfizer and Sobi; RK: honor-
aria and research funding from Baxter, Bayer, Biogen Idec, Biotest, CSL Beh-
ring, Grifols, Novo Nordisk, Octapharma, Pfizer 

P 047 Non-neutralizing factor VIII antibodies as a marker 
for inhibitor development in a longitudinal cohort of 
 haemophilia A patients
S. Schultze-Strasser, J. Kahle, D. Stichel, A. Orlowski, S. Neimanis,  
A. Schmidt, D. Schwabe, C. Heller, C. Königs
Department Of Pediatrics, University Hospital, Goethe University, Frankfurt, Germany

Objectives: The development of neutralizing antibodies to FVIII (Nabs) is 
still the most severe complication in modern haemophilia A treatment. In 
clinical routine Nabs are determined by Bethesda Assay, which detects Nabs, 
but not non-neutralizing antibodies to FVIII (NNAs). The primary objective 
of this study was the characterization anti-FVIII drugs antibodies (ADA) de-
velopment, ADA function and signature in correlation to treatment outcome 
in longitudinal samples of previously untreated patients. 
Methods: Validated FVIII-ADA assays for detection of ADA, Nabs and IgG 
subclasses (IgG1, IgG2, IgG3 and IgG4) were used in combination with as-
says to identify the binding domains on FVIII (human-porcine FVIII con-
structs, FVIII heavy and light chain and individually expressed FVIII do-
mains). A total of 21 previously untreated patients were analysed for >50 ex-
posure days. 
Results: In this retrospective, longitudinal analysis 10 patients had developed 
Nabs. For 6 with Nabs, NNAs were detected up to 150 days before Nabs. Two 
out of 11 Nab-negative patients showed ADAs in screening, but were not 
confirmed in competition tests. IgG subclass characterization showed a 
broad response in the beginning including IgG3, with a change to IgG1 and 
IgG4 only. Epitopes on FVIII were localised on FVIII heavy- and light-chain 
including domains A2, C1 and C2 with a change to A2 with Nab develop-
ment. 
Conclusion: For most patients, the development of NNAs preceded the de-
tection of Nabs. None of the patients that did not develop Nabs showed con-
firmed ADAs. The relevance of ADA detection before Nabs development and 
possible clinical interventions needs to be assessed in clinical trials. 
Disclosure: The research leading to these results has received support from 
Biotest AG and the Innovative Medicines Initiative Joint Undertaking under 
grant agreement n° [115303], resources of which are composed of financial 
contribution from the European Union‘s Sev.

P 048 Efficacy and safety of rVIII-SingleChain for surgical 
prophylaxis in haemophilia A
I. Pabinger1, F. Abdul Karim2, C. Djambas Khayat3, J. Mahlangu4,  
R. I. Baker5, C. Male1, J. Oldenburg6, J. Ong7, S. P‘Ng8, M.E. Mancuso9,  
C. Leissinger10, A. Brainsky11, S. Lucas11

1Division Of Haematology And Haemostaseology, Department Of Medicine I, 
Medical University of Vienna, Vienna, Austria, 2National Blood Centre , National 
Blood Centre, Kuala Lumpur, Malaysia, 3Pediatric Department , Hotel Dieu de 
France Hospital, Beirut, Lebanon, 4Haemophilia Clinic, Comprehensive Care Centre 
Charlotte Maxeke Johannesburg Academic Hospital And Faculty Of Health 
Sciences , NHLS and the University of the Witwatersrand, Johannesburg, South Af-
rica, 5Western Australia Centre For Thrombosis And Haemostasis , Murdoch Uni-
versity, Perth, Australia, WA, 6Institute Of Experimental Haematology And Trans-
fusion Medicine , University Clinic, Bonn, Bonn, Germany, 7Brokenshire Integrated 
Health Ministries Inc. , Brokenshire Integrated Health Ministries Inc., Davao, Phil-
ippines, 8Royal Perth Hospital , Royal Perth Hospital, Perth, Australia, WA, 9Angelo 
Bianchi Bonomi Hemophilia And Thrombosis Center, Fondazione Irccs Ca’ Granda, 
Ospedale Maggiore Policlinico, Milan, Italy, 10Department Of Hematology/oncol-
ogy, Tulane University Hospital and Clinics, New Orleans, United States of Ameri-
ca, LA, 11Csl Behring, CSL Behring, King of Prussia, United States of America, PA

Objectives: The novel recombinant Factor VIII, rVIII-SingleChain, is a 
B-domain truncated construct with a covalent bond between the heavy and 
light chains. The safety and efficacy of rVIII-SingleChain to control haemo-
stasis in severe haemophilia A patients undergoing surgery was evaluated as 
part of the AFFINITY clinical development program. 
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Methods: rVIII-SingleChain was administered as either a bolus or continu-
ous infusion during the perioperative period in patients undergoing pro-
cedures requiring general, spinal or regional anaesthesia. Haemostatic effi-
cacy was rated by investigators; treatment success was defined as a haemos-
tatic efficacy rating of either Excellent (haemostasis not clinically significant 
different from normal; blood loss ≤20% higher than predicted) or Good 
(haemostasis normal or mildly abnormal; estimated blood loss >20% but 
≤30% than predicted). Studies in the AFFINITY program were approved by 
the relevant Ethics committee and national authorities and conducted ac-
cording to GCP and the Declaration of Helsinki. 
Results: A total of 28 adult, adolescent or paediatric patients underwent 35 
surgical procedures during the AFFINITY program, with 5 of the procedures 
conducted in 4 paediatric patients. The most common surgical procedures 
performed were: circumcision (9), knee replacement (7) and dental extrac-
tion (3). rVIII-SingleChain was administered as a bolus in the majority (77%) 
of patients. Haemostatic efficacy was rated as Excellent (n=32, 91%) or Good 
(n=3, 9%) in all patients, and no serious or related adverse events were re-
ported. 
Conclusion: rVIII-SingleChain as either a bolus or continuous infusion pro-
vides safe and effective haemostatic control during a range of surgical pro-
cedures in adult, adolescent and paediatric patients. 
Disclosure: IP: unrestricted grant, speaker and consultancy fees from CSL 
Behring; FK, CDK, JOng, SP: no conflicts to declare; JM: grant/research sup-
port from Baxalta, Bayer, Biogen, CSL Behring, Novo Nordisk and Roche and 
consultancy for Amgen, Biotest, Baxalta, Bay.

P 049 Estimation of Nuwiq® (human-cl rhFVIII) and 
 Advate® Factor VIII activity using one-stage and 
 chromogenic assays: results from an international 
 comparative field study
T. Vicente, J. Versteden, J. Bichler, L. Belyanskaya
International Business Unit Haematology, Octapharma AG, Lachen, Switzerland

Objectives: One-stage (OS) and chromogenic (CHR) assays are commonly 
used to determine Factor VIII (FVIII) activity, but are subject to high varia-
bility, depending on the instrument and reagents used. Precise analysis of 
FVIII blood levels is essential for correct diagnosis, dosing and to ensure effi-
cacy and safety of treatment. This international comparative field study 
evaluated the reliability of OS and CHR assays in measuring FVIII activity of 
two recombinant FVIII (rFVIII) products in routine laboratory practice. 
Methods: FVIII-deficient plasma was spiked with Nuwiq® (B-domain deleted 
(BDD) rFVIII of human-cell line origin) and Advate® (full-length rFVIII of 
hamster-cell line origin) at 4 different concentrations (0.01, 0.05, 0.3 and 1.0 
IU/dL) based on labelled potencies determined by chromogenic assay. 
Samples were prepared centrally, blinded and distributed to participating lab-
oratories. Each laboratory performed FVIII activity testing using their rou-
tine protocols. Laboratories provided procedural information based on a 
questionnaire. 
Results: Forty-four laboratories in 10 countries participated in the study. 
Most laboratories routinely performed both assays, OS and CHR. The results 
will be analysed for intra- and inter-laboratory variation, accuracy, and dif-
ferences between the two rFVIII products. Furthermore, the results of the OS 
assay obtained with different APTT reagents and the results of the CHR assay 
obtained with different assay kits will be compared. Final study results are ex-
pected by the end of 2017. 
Conclusion: This ongoing field study is investigating the performance of OS 
and CHR assays in measuring FVIII levels in human-cl rhFVIII (BDD) in 
comparison with one full-length rFVIII concentrate. 
Disclosure: T.V., J.V., J.B. and L.B. are employees of Octapharma AG, Lachen, 
Switzerland.

P 050 Anticoagulation in patients with bleeding disorders: 
preliminary results of a multicentre cross-sectional study 
in Germany
K. Holstein1, M. Stemberger2, R. Klamroth3, P. Staritz4, W. Miesbach5,  
U. Scholz6, S. Halimeh7, M. Krause8, S. R. Alesci9
1Ii. Medizinische Klinik Und Poliklinik, Universitätsklinikum Hamburg-Eppendorf, 
Hamburg, Germany, 2Abt Für Transfusionsmedizin, Klinikum der Universität 
München, München, Germany, 3Innere Medizin Angiologie Und Hämostaseologie, 
Vivantes Klinikum im Friedrichshain, Berlin, Germany, 4Hämophiliezentrum, SRH 
Kurpfalzkrankenhaus Heidelberg, Heidelberg, Germany, 5Medical Clinic Ii, Institute 
of Transfusion Medicine, Goethe University Hospital, Frankfurt, Germany,  
6Zentrum Für Blutgerinnungsstörungen, MVZ Labor Leipzig, Leipzig, Germany, 
7Crc Coagulation Research Centre Gmbh, CRC Coagulation Research Centre 
GmbH, Duisburg, Germany, 8Abt. Für Hämostaseologie, DKD Helios-Klinik  
Wiesbaden, Wiesbaden, Germany, 9Mvz, IMD Blood Coagulation Centre  
Hochtaunus, Bad Homburg, Germany

Objectives: Due to improved life expectancy of patients with bleeding dis-
orders (PWBD), atrial fibrillation (AF), valve replacement and venous 
thromboembolism (VTE) become more common. Whether anticoagulation, 
which would be indicated in the normal population, is necessary and safe in 
PWBD is not clear. 
Methods: Retrospective data collection from patient charts of PWBD (Hae-
mophilia A (HA) and B (HB) all severities, von Willebrand disease (VWD) 
with activity < 30%), including type, severity, treatment of the bleeding dis-
order, co-morbidities and disease with indication for anticoagulation and its 
treatment. 
Results: So far, 27 male PWBD (19 HA: 8 severe, 3 moderate, 8 mild; 5 HB: 1 
severe, 4 moderate, 2 VWD, 1 VWD and HA), median age 71 years (range 
29–90), have been included. Indications for anticoagulation were AF (n=19, 
median CHA2DS2VASc Score 3 (range, 1–6)), VTE (n=4, 3 after surgery with 
intensive factor replacement), 3 mechanical heart valves and 1 arterial throm-
bosis. 9 patients received anticoagulation, 5 for AF, 2 for mechanical heart 
valve replacement, and 2 for VTE. 4 PWBD received low dose Aspirin, 3 for 
AF, 1 for arterial thrombosis. In 2 patients with VWD and 1 Patient with mild 
haemophilia, prophylactic factor replacement was initiated with anticoagu-
lation. Main reason for not initiating anticoagulation was bleeding risk in 
PWBD, second was expected lower event rate. 
Conclusion: The majority of PWBD is not treated with long-term anticoagu-
lation despite having a disease with indication for anticoagulation. To evalu-
ate risk for thrombotic events and bleeding risk with anticoagulation in this 
specific population, a prospective study is needed. 
Disclosure: This stady has been supported by an unrestricted grant of Bayer 
Healthcare 

P 051 The Burden of Caring for a Child with Moderate or 
Severe Haemophilia – Results of the European BBC Study
S. Von Mackensen1, C. Escuriola2, L. Myrin-Westesson3, K. Kavakli4,  
A. Klukowska5, M. Holland6, K. Khair7

1Department Of Medical Psychology , University Medical Center Hambrg-Eppen-
dorf, Hamburg, Germany, 2Haemophilia Centre Rhein Main (hzrm), Haemophilia 
Centre Rhein Main (HZRM), Mörfelden-Walldorf, Germany, 3Institute Of Health 
And Care Sciences, The Sahlgrenska Academy, University of Gothenburg,  
Gothenburg, Sweden, 4Deparmtnet Of Pediatric Hematology, Ege University  
Hospital, Izmir, Turkey, 5Department Of Paediatric Haematology Oncology, Warsaw 
Medical University, Warsaw, Poland, 6Haemnet, Haemnet, London, United  
Kingdom, 7Haemophilia Centre, Great Ormond Street Hospital for Children NHS 
Trust, London, United Kingdom

Objectives: Data on caregivers’ burden in haemophilia are scarce. We aimed 
to assess caregivers’ burden using the recently in the US developed ‘HEMO-
philia associated CAregiver Burden scale’ (HEMOCAB™) in 7 European 
counties (France, Germany, Italy, Poland, Sweden, Turkey and UK). 
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Methods: Caregivers were asked to complete the HEMOCAB™ and socio-
demographic data. In addition their child’s clinical data were retrieved from 
medical records. 
Results: So far, data from 88 caregivers (mean age 38.07±6.7) and their 
children (mean age 8.47±5.4 years; range 0.55–17.73) from 5 countries have 
been collected. Caregivers were caring for children with mainly haemophilia 
A (86.4%), severely affected (86.4%) and receiving prophylaxis (83%). 
Children had on average 3.58±4.9 total bleeds and 9.31±15.5 days lost in the 
past 12 months; 27.3% reported chronic pain. Most of the caregivers were fe-
male (85.2%), married (77.3%), living with a partner (83%), higher educated 
(61.3%), and working (64.7%). 20.7% had a long-term condition themselves; 
64.8% reported that haemophilia affected the family life and had an econ-
omic impact on the family (34.5%). The HEMOCAB™ showed good psycho-
metric characteristics in terms of internal consistency (Total Score α =.970). 
Caregivers reported highest burden in the HEMOCAB™ domains ‘Perception 
of your Child’ (M=43.94±25.3), ‘Emotional Stress’ (M=41.0±22.5) and ‘Im-
pact on You‘ (M=33.24±28.4). 
Conclusion: Caregivers felt mainly impacted in the perception of their child 
and their emotional stress related to caring for a child with haemophilia. 
Thanks to effective prophylaxis and the decrease of bleeding frequency not 
only the development of joint damage can be reduced, but also caregiver’s 
burden. 
Disclosure: For the conduct of the BBC Study Haemnet received a grant 
from Shire.

P 052 Ensuring information security for the electronic 
 patient diary smart medication™ by applying an Informa-
tion Security Management System (ISMS) based on the 
 international standards ISO/IEC 27001 and ISO/IEC 27799
A. Rösch1, D. Schmoldt1, W. Mondorf2, R. Fischer3

1Smart Medication, Rösch & Associates GmbH, Dreieich, Germany,  
2Haemostaseology, Haemostas-Frankfurt, Frankfurt am Main, Germany,  
3University Of Gießen , Haemostasis Center, Gießen, Germany

Objectives: Cybercrime and cyberattacks increasingly threaten information 
security, data privacy and data security of medical apps and medical app plat-
forms. The series of ISO/IEC 27001 and its supplement ISO/IEC 27799 for 
health IT-systems are broad in scope and cover more than just privacy, confi-
dentiality and technical and cybersecurity issues. They are applicable to or-
ganizations of all shapes and sizes, assess information risks and treat them ac-
cording to their needs. 
Methods: ISO/IEC 27001 and ISO/IEC 27799 provide general IT security 
controls as well as health specific controls together with implementation 
guidances. In total 14 areas, i.e. “Information security policies”, “Access con-
trol” or “Cryptography” are addressed. The security controls and recommen-
dations of the ISO standards have been analyzed and implemented to the 
smart medication™ platform to ensure a maximum of data security and pri-
vacy for patients and HCPs. 
Results: It is shown how security controls and principles defined in the ISO/
IEC 27001 and 27799 series are applied to the smart medication™ platform 
and how patients with hemophilia using this platform benefit from IT secur-
ity measures. Furthermore, it is demonstrated how a PDCA (Plan-Do-
Check-Act) iterative cycle ensures to keep up with constantly changing cyber 
threats. 
Conclusion: The international standards for information security manage-
ment based on ISO/IEC 27001 provide best practice recommendations on in-
formation security management. Platforms like smart medication™ for treat-
ment of patients with hemophilia benefit greatly when best practices of these 
standards are applied. 
Disclosure: No significant relationships. 

P 053 High observed and steady-state trough FIX activity 
levels are maintained with rIX-FP prophylaxis in 
 haemophilia B patients
W. Hassenpflug1, J. C. Gill2, J. Roberts3, J. Jochems3, Y. Li4, W. Seifert5,  
G. Castaman6

1Department Of Pediatric Hematology And Oncology, University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany, 2Blood Research Institute, Blood Center 
Of Wisconsin, Medical College of Wisconsin, Milwaukee, United States of America, 
WI, 3Clinical Pharmacology, CSL Behring, King of Prussia, United States of Ameri-
ca, PA, 4Csl Behring, CSL Behring, King of Prussia, United States of America, PA, 
5Clinical Development, CSL Behring, Marburg, Germany, 6Center For Bleeding Dis-
orders, Careggi University Hospital, Florence, Italy

Objectives: Maintaining high factor IX activity (FIX:C) trough levels enables 
patients to transition from severe to mild disease states. The aim of this 
analysis was to summarize the observed and steady-state trough FIX:C levels 
in haemophilia B (FIX:C ≤2%) patients during prophylaxis with rIX-FP 
(IDELVION®). 
Methods: Adults (≥12 years) received rIX-FP prophylaxis every 7– or 
14-days and had trough FIX:C levels measured every 4 weeks before each in-
fusion for up to ~92 weeks. Paediatric patients (<12 years) received prophy-
laxis every 7 days and had trough FIX:C levels measured at 4, 12, 24 and 36 
weeks. Patients with ≥1 measurement obtained at observed trough were in-
cluded in the analysis. Steady-state trough FIX:C levels included only FIX 
trough samples after 2 to 3 consecutive doses and excluded any trough where 
additional FIX product was administered. 
Results: Mean steady-state trough FIX:C levels were 23% (n=41) in adults 
and 13% (n=23) in children for the 7-day regimen and 13% (n=18) in adults 
for the 14-day regimen. In adults, receiving 35−50 IU/kg rIX-FP every 7 days 
(n=32) or 50–75 IU/kg rIX-FP every 14 days (n=16) resulted in mean steady-
state FIX:C levels of 21% and 13%, respectively. In paediatric patients receiv-
ing 35−50 IU/kg rIX-FP every 7 days (n=13), steady-state trough FIX:C levels 
were 14%. Steady-state trough was >5% across all doses and dose intervals in 
96.2% of adult and 97.9% of paediatric patients. 
Conclusion: rIX-FP maintains FIX:C activity levels with both 7– and 14-day 
prophylaxis regimens at levels consistent with a mild haemophilia B pheno-
type. 
Disclosure: WH: Honoraria and travel support from Bayer, Baxalta/ Shire, 
CSL Behring, Grifols, LFB, NovoNordisk, Pfizer; JCG: honoraria for advisory 
boards for Baxalta/Shire, CSL Behring and Bayer, and support for Investi-
gator Initiated Research from Baxalta/Shire an.

P 054 Cytokine profiles of children with Haemophilia A 
with and without FVIII inhibitors
J. Hartmann1, P. Schön2, A. Schmidt1, C. Heller1, D. Schwabe1, R. Schubert2, 
C. Königs1

1 University Hospital Frankfurt, Department of Pediatrics, Clinical and Molecular 
Haemostasis, 2 University Hospital Frankfurt, Department of Pediatrics, Division of 
Allergy, Pulmonology & Cystic Fibrosis

Objectives: In the last decade studies showed that some patients with Hemo-
philia A (HA) have a more pro-inflammatory immunological profile then 
healthy humans. Furthermore, patients with neutralizing antibodies (in-
hibitors) present a more regulatory immunological profile with higher pro-
duction of IL-10. 
Methods: In this study we investigated the difference in the cytokine levels of 
10 children with HA (HA-, age 1–7), 10 children with HA FVIII inhibitor 
(HA+, age 1–6) and 12 healthy controls (age 2–8). In addition we observed 
longitudinally a toddler with HA who developed a FVIII inhibitor and started 
an immune tolerance induction. Frozen plasma samples were measured ac-
cording to the human Cytometric Bead Array TH1, TH2, Th17 Enhanced 
Sensitivity Kit (BD). 
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Total ABR 

Joint ABR

Spontaneous ABR

Patients with 0 
joint bleeds, n (%)

Total dose, IU/kg/y

ABR=annualized bleeding rate; FVIII=factor VIII.
Data are median (quartile 1; quartile 3) unless otherwise indicated.
*Data as of February 2017 cutoff (median time, 3.2 years). 
†Patients who changed treatment regimen to higher frequency (n=15) or once weekly (n=5); 4 patients changed regimens twice (back to original dosing 
frequency).

Prophylaxis

2x/wk
(n=23)

1.9 (0.8; 3.6)

0.8 (0; 1.6)

0.8 (0; 3.1)

9 (39.1)

3917 (3247; 4244)

Every 5 Days
(n=34)

1.3 (0; 4.6)

1.0 (0; 3.1)

0.7 (0; 2.9)

11 (32.4)

3414 (3230; 4093)

Every 7 Days
(n=26)

0.7 (0; 1.6)

0.4 (0; 1.0)

0.2 (0; 0.8)

10 (38.5)

3114 (2901; 3239)

Variable Frequency†

(n=24)

3.7 (1.4; 7.0)

2.7 (1.0; 4.7)

2.4 (0.7; 5.4)

3 (12.5)

3912 (3344; 4059)

Total Prophylaxis 
(n=107)

1.5 (0.3; 4.6)

1.0 (0; 3.1)

0.8 (0; 2.9)

33 (30.8)

3417 (3153; 4012)

On Demand (n=14)

33.5 (20.3; 36.5)

20.5 (12.8; 33.4)

20.7 (12.0; 28.6)

0

1394 (952; 1715)

Tab. 1 Bleed Outcomes and FVIII Consumption by Treatment Regimen During Extension*
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Results: The concentration of proinflammatory Il-6 in HA children with in-
hibitor was significantly higher than in HA children without inhibitor or in 
healthy controls (median in pg/ml: 0,31 HA-; 4,03 HA+; 0,00 HC). The con-
centration of IL-10 did not differ significantly between these groups. In the 
longitudinal observation the patient started with higher levels of pro-inflam-
matory IL-6 and lower levels of regulatory IL-10. However, cytokine levels 
changed by time and were reversed after inhibitor development and start of 
ITI. 
Conclusion: According to our study, children with FVIII inhibitor have 
higher levels of IL-6 but no significant difference of IL-10 compared to in-
hibitor-negative patients and healthy controls. For the first time we were able 
to do a longitudinal observation of the cytokine profile and visualize the 
switch from a proinflammatory to a more regulatory profile simultaneously 
with the start of ITI. 
Disclosure: No significant relationships. 

P 055 BAY 94–9027 Provides Effective Long-Term Prophy-
laxis: Interim Analysis of the PROTECT VIII Extension Study
I. Pabinger1, L. H. Poulsen2, S. Lalezari3, M. Wang4, D. Tseneklidou-Stoeter5, 
M. Maas Enriquez6

1Division Of Haematology And Haemostaseology, Department Of Medicine I, 
Medical University of Vienna, Vienna, Austria, 2Centre For Haemophilia And 
Thrombosis, Aarhus University Hospital, Aarhus, Denmark, 3Israel National  
Hemophilia Center And Thrombosis Unit, Chaim Sheba Medical Center, Tel-  
Hashomer, Israel, 4Department Of Clinical Statistics, Bayer, Whippany, United 
States of America, 5Development Pharmaceuticals , Bayer AG, Berlin, Germany, 
6Development Pharmaceuticals, Bayer AG, Wuppertal, Germany

Objectives: BAY 94–9027 is a prolonged–half-life PEGylated recombinant 
factor VIII (FVIII) product. Safety and efficacy of BAY 94–9027 was studied 
in the PROTECT VIII study. This analysis reports interim data from the 
PROTECT VIII extension. 
Methods: In the phase 2/3 PROTECT VIII study, 134 previously treated 
males aged 12–65 years with severe hemophilia A received BAY 94–9027 for 
36 weeks on demand or as prophylaxis (twice-weekly [30–40 IU/kg], every-
5-days (45‒60 IU/kg), or every-7-days [60 IU/kg] regimens). Patients could 
continue in the extension with the same regimen or switch to a different 
regimen at any time. 
Results: Results: 121/134 patients continued treatment in the extension. At 
start of extension, 24, 46, and 37 patients received twice-weekly, every-
5-days, and every-7-days prophylaxis, respectively; 14 patients received on-

demand treatment. At data cutoff (February 2017), patients (median age, 39 
years) were observed for a median of 3.2 years (range, 45–1443 days) in the 
extension and ≤4.7 years including the main study. Twenty-four patients 
changed dosing frequency during the extension: 15 patients changed to 
higher frequency, 5 changed to lower frequency, and 4 patients changed twice 
(back to their original dosing frequency). Annualized bleeding rates varied 
by treatment regimen (▶ Table 1). Cumulative doses were similar across all 
prophylaxis regimens. No patient developed FVIII inhibitors. Two patients 
discontinued from the study due to treatment-related serious adverse events. 
Conclusion: Data from the PROTECT VIII extension show that BAY 
94–9027 provides effective long-term prophylaxis across 3 individually tailor-
ed treatment regimens and is well tolerated up to 4.7 years on treatment. 
Disclosure: Pabinger: Honoraria for lectures or advisory board meetings 
from Bayer, Biotest, CSL Behring, Pfizer, Novo Nordisk, SOBI, and Shire; un-
restricted grants from CSL Behring and Novo Nordisk. Poulsen: Investigator 
on clinical trial for Bayer and Novo Nordisk.

P 056 FEIBA Global Outcome (FEIBA GO) study data 
 read-out: Real world bleeding frequency in inhibitors 
 patients on prophylaxis with APCC
C. Escuriola1, J. Windyga2, C. Hermans3, A.R. Cid4, S. Rangarajan5,  
A. Rocino6, A. Gringeri7, R. Crea7

1Diagnostik, Therapie Und Erforschung Von Gerinnungsstörungen, Immundefekten 
Und Hae, HZRM Hämophilie Zentrum Rhein Main GmbH, Mörfelden-Walldorf, 
Germany, 2Department Of Disorders Of Hemostasis And Internal Medicine,  
Institute of Hematology and Transfusion Medicine, Warsaw, Poland, 3Division Of 
Hematology, Saint-Luc University Hospital, Woluwe-Saint-Lambert, Belgium,  
4Department Of Thrombosis And Hemostasis, Hospital Universitario y Politécnico 
La Fe Hemostasia y Trombosis, València, Spain, 5Haemostasis And Thrombosis, 
Hampshire Hospitals NHS foundation Trust, Basingstoke, United Kingdom,  
6Haemophilia & Thrombosis Centre, Haemophilia & Thrombosis Centre, San  
Giovanni Bosco Hospital, Napoli, Italy, 7Global Medical Affairs, Shire, Vienna, Austria

Objectives: “FEIBA GO” was designed to capture long-term outcomes on ef-
fectiveness, safety, and quality of life (QoL) in subjects with hemophilia and 
inhibitors treated with APCC in routine clinical practice. The primary objec-
tive is to describe the hemostatic effectiveness of APCC. 
Methods: FEIBA GO is a prospective, non-interventional, observational, 
multicenter, cohort study in ~100 patients with hemophilia A or B and high-
responding inhibitors treated with APCC prior to deciding to enroll in the 
study. Treatment regimens are at the discretion of the attending physicians 
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Patients on Prophylaxis Analyzed in the 
Data Read-out

Median Annualized Bleeding Rate (ABR)

Subjects with ABR “0”

Subjects with ABR “≤2”

Subjects with ABR “≤3”

Median Annualized Joint Bleeding Rate (AJBR)

Subjects with AJBR “0”

Subjects with AJBR “≤2”

Subjects with AJBR “≤3”

N=28

4.1 (0–50)

10.5%

26.3%

36.8%

2.3 (0–17)

31.6%

47.4%

68.4%

Tab. 1

Wien 2018

Po
st

er

according to routine clinical practice, either prophylaxis or on-demand, in-
cluding immune-tolerance induction. The observation period/subject is 
planned to be 4 years. 
Results: A data read-out was carried out on May 18, 2017 on 41 subjects with 
severe hemophilia A and inhibitors from 14 hemophilia centers in 10 coun-
tries: median age 17 years (range: 3–71). At screening, 28 were on prophylax-
is; among 38 patients with first FVIII inhibitor detection results available, 
median titer was 13.5BU (range: 1–2,410). Data were available for 19/41 
(▶ Table 1). 
Conclusion: These preliminary findings demonstrate prevention of joint 
bleeding with FEIBA prophylaxis comparable to that reported in patients 
without inhibitors on replacement prophylaxis. This study will further aug-
ment the knowledge of long-term prophylaxis in the real-world clinical set-
ting by assessing effectiveness, QoL and safety of FEIBA. It is anticipated that 
the FEIBA GO study will capture important outcomes data across and 
beyond the European Union on hemophilia A and B patients with high-re-
sponding inhibitors under a variety of prescribing regimens in routine clini-
cal practice. 
Disclosure: Employee of Shire

P 057 The First German Instrument for the Assessment of 
Subjective Physical Functioning in Children with 
 Haemophilia – Psychometric Testing of the child-adapted 
HEP-Test-Q
S. Von Mackensen1, T. Hilberg2, L. A. Valentino3, K. Kurnik4, K. Khair5

1Department Of Medical Psychology, University Medical Center Hambrg-Eppen-
dorf, Hamburg, Germany, 2Department Of Sports Medicine , University of  
Wuppertal, Wuppertal, Germany, 3Rush University, Rush University, Chicago, 
United States of America, 4Department Of Paediatric Haemostasis, Department of 
Paediatric Haemostasis, University Children’s Hospital, Munich, Germany,  
5Haemophilia Centre, Great Ormond Street Hospital for Children NHS Trust,  
London, United Kingdom

Objectives: For the appropriate assessment of subjective physical functioning 
in children with haemophilia standardized and validated instruments are 
necessary. Since such an instrument was not available in Germany we 
adapted the adult version of the HEP-Test-Q for children aged 6–17years and 
psychometrically tested this version in the context of different studies. 
Methods: The adaptation of the HEP-Test-Q for children consisted of differ-
ent phases: a) reformulation of items, b) pretesting (including feasibility test-
ing, cognitive interview), c) psychometric testing. 
Results: Items of the adult version were reformulated for better comprehensi-
bility together with 5 children. Pre-testing in 34 children from the US, UK and 
Germany revealed a completion time of 8.2±4.1 minutes; most items were 

easy to understand, nine items had to be reformulated. Psychometric testing 
(EIS Study [n=67]; SO-FIT Study [n=127]) showed good psychometric char-
acteristics in terms of reliability and validity. Cronbach’s alpha ranged from 
α=.801 (‘endurance’) to α=.935 (Total Score). The child-adapted version of 
the HEP-Test-Q showed moderate correlations with subjective question-
naires PedHAL (r=.634, p<.0001) and Haemo-QoL SF (r=-.575, p<.0001) and 
low correlation with the objective HJHS (r=-.323). Known groups validity 
testing proved that the child-adapted HEP-Test-Q was able to discriminate 
between different clinical subgroups (OJS: p<.006, BMI: p<.015, target joints: 
p<.0001, type of prophylaxis: p<.038, pain: p<.0001). 
Conclusion: The child-adapted HEP-Test-Q is the first German instrument 
for the assessment of subjective physical functioning. It is a short, well ac-
cepted, practical, and feasible self-report measure for children. Outcomes can 
be compared to adults since item concepts are identical to the adult version. 
Disclosure: 

P 058 Increasing von Willebrand Factor binding affinity for 
FVIII: Identifying amino acid substitutions in the D’D3 
 region
A. Andrews1, M. Hardy1, K. Emmrich1, C. Panousis1, T. Weimer2, S. Dower1, 
M. Wilson1

1Csl Limited, Bio21 Institute, Melbourne, Australia, VIC, 2Research, CSL Behring, 
Marburg, Germany

Objectives: The frequent factor VIII (FVIII) infusions necessary for effective 
prophylactic treatment of severe haemophilia A represent a significant 
burden to patients. FVIII circulates in complex with von Willebrand Factor 
(VWF), and this association governs the clearance of FVIII. Improving the 
affinity of VWF for FVIII may therefore provide a strategy for increasing the 
half-life of FVIII, and so reduce the infusion frequency necessary for prophy-
laxis. Mutagenesis approaches have been utilised to identify residues in the 
D’D3 region of VWF that would increase the affinity of VWF for FVIII. 
Methods: The N terminal region of VWF has been identified as a key region 
for FVIII binding. Over 300 directed individual and combination mutations 
at residues S764, L765, S766, P769 and S806 were generated as VWF D’D3 re-
gion fragments and expressed in HEK293 or CHOK1 cells, before screening 
by Surface Plasmon Resonance (SPR) to identify those with improved FVIII 
binding kinetics. A mammalian display library generated following random 
mutagenesis of D’D3 was also screened for enhanced FVIII binding variants. 
Results: Substitutions at residues S764, S766, P769 and S806 were identified 
that resulted in an increased binding affinity to FVIII. Further VWF residues 
impacting binding to FVIII were identified using the mammalian display ap-
proach. In all cases, increased FVIII affinity was primarily due to off-rate 
changes. 
Conclusion: Amino acid substitutions in the D’D3 region of VWF have been 
identified that increase the binding affinity for FVIII. These variants may as-
sist with strategies to increase the half-life of FVIII for the treatment of hae-
mophilia A. 
Disclosure: AA, MH, KE, CP, MW, SD; employees at CSL Limited; TW: em-
ployee at CSL Behring. 
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P 059 Design of a Prospective, Non-interventional Study 
Evaluating Real-World Usage and Effectiveness of Elocta® 
(rFVIIIFc) and Alprolix® (rFIXFc) in the Prophylactic 
 Treatment of Haemophilia A and B: The PREVENT study
A. Tiede1, C. Bidlingmaier2, C. Heller3, F. Langer4, J. Oldenburg5,  
W. Miesbach6, U. Scholz7, J. Van Den Boom8, B. Winding9

1Clinic For Hematology, Haemostaseology, Oncology and Stem Cell  
Transplantation, Hannover, Germany, 2Dr. Von Hauner Children’s Hospital,  
University Hospital, LMU Munich, Munich, Germany, 3Department Of Pediatric  
Hematology/oncology, University Hospital of Frankfurt, Frankfurt, Germany,  
4Ii. Medical Clinic And Polyclinic, University Medical Centre Hamburg-Eppendorf, 
Hamburg, Germany, 5Institute Of Experimental Haematology And Transfusion 
Medicine, University Clinic, Bonn, Bonn, Germany, 6Medical Clinic Iii , Institute of 
Transfusion Medicine, Goethe University Hospital, Frankfurt, Germany, 7Center Of 
Coagulation Disorders, MVZ Labor Leipzig, Leipzig, Germany, 8Medical Dach & 
Cee, Swedish Orphan Biovitrum, Martinsried, Germany, 9Clinical Development, 
Swedish Orphan Biovitrum AB, Stockholm, Sweden

Objectives: The safety and efficacy of extended half-life (EHL) factor prod-
ucts Elocta® and Alprolix® have been established in phase 3 and extension 
studies that are ongoing. Here we describe the design of the ongoing PRE-
VENT study (NCT03055611) with the objective to provide data on real-
world usage and effectiveness of Elocta® and Alprolix® in Germany. 
Methods: PREVENT prospectively collects data over a 24-month period 
from at least 100 patients with haemophilia A and B in approximately 30 
German centres. Previously treated patients that have started prophylactic 
treatment with Elocta®/Alprolix® are eligible to join the study. The ratio of 
haemophilia A:B is not set, but the study aims to enrol a minimum 65 hae-
mophilia A and a minimum 20 haemophilia B patients. Patient character-
istics, including historical data, will be collected at baseline. Primary end-
points: annualised bleeding rate (overall, joint and target-joint), injection fre-
quency and factor consumption. Secondary endpoints include rationale for 
initiating treatment with Elocta® and Alprolix®, treatment satisfaction, physi-
cal activity and quality of life. Results will be presented using descriptive stat-
istics. When available, comparisons will be made against previous conven-
tional FVIII and FIX treatment. Visits will be according to the haemophilia 
treatment centre’s standard of care. Safety reporting will follow European 
Union regulation guidelines. 
Results: The study is ongoing. Recruitment status of patients and centres will 
be presented. 
Conclusion: PREVENT will provide insights into the rationale for initiating 
prophylactic treatment with EHL Elocta® and Alprolix® as well as the real-
world usage and effectiveness in routine clinical practice in Germany. 
Disclosure: Dr Tiede reports grants/personal fees for lectures and consultan-
cy from Alnylam, Bayer, Biogen Idec, Biotest, Boehringer Ingelheim, CSL 
Behring, Leo Pharma, Novo Nordisk, Octapharma, Pfizer, Portola, Roche, 
Shire and Sobi. This research is funded by Sobi.

P 060 Prophylactic vs. on demand treatment in 
 haemophilia patients – real life data according to 
 electronic diary smart-medicationTM
R. Fischer1, H. Eichler1, K. Holstein2, R. Klamroth3, A. Nimtz-Talaska4,  
H. Richter5, K. Severin6, C. Wermes7, W. Mondorf8

1Haemostasis Center, University Hospital Giessen and Marburg, Giessen,  
Germany, 2Ii. Medizinische Klinik Und Poliklinik , Universitätsklinikum Hamburg-
Eppendorf, Hamburg, Germany, 3Hämophilie Ambulanz, Klinikum Friedrichshain, 
Berlin, Germany, 4Kinderarzt Praxis, Frankfurt/Oder, Germany, 5Institut Für  
Thrombophilie Und Hämostaseologie, Hämophiliezentrum Münster, Münster,  
Germany, 6Haematologie, Praxis, Köln, Germany, 7Haemostasis & Thrombosis, 
Werlhof-Institut GmbH, Hannover, Germany, 8Haemostaseology, Haemostas-
Frankfurt, Frankfurt am Main, Germany

Objectives: Home treatment may be done on regular base (prophylaxis, P), 
in case of bleeding (on demand, OD) or as mixed regimens (temporary pro-
phylaxis, M). Bleeding rates in real life were analyzed according to the three 
treatment groups. 
Methods: 249 patients completed their electronic smart medicationTM docu-
mentation in 2016 and were analyzed according to home treatment regimen 
and bleeding history. 
Results: A majority (64%, n=160) was on prophylactic treatment. A minority 
(6%, n=15) used > 90% of factor VIII/IX for bleeds and < 10% for temporary 
prophylaxis (OD). Nearly a third (30%, n=74) of all patients used 10 – 90 % 
factor VIII/IX for on demand or temporary prophylaxis (M). Mean age was 
25 (P), 42 (OD) and 34 (M). Annual bleeding rates were 2.4 (P), 12,9 (OD) 
and 11.4 (M). Total 129 joint bleeds in (P) (0,8/patient), 60 in (OD) (4/pa-
tient) and 370 in (M) (5/patient). Annual factor VIII/IX use (IU/kg BW) was 
2852 IE/Kg (P), 536 IE(OD) and 2465 IE (M). The average factor VIII/IX 
dose per bleed (IU/kg BW/bleed) was 26 (P), 25 (OD) and 31 (M). 
Conclusion: Real life data are in accordance to published data showing sub-
stantial less bleeding during prophylactic treatment in contrast to on demand 
treatment. Nearly one third of patients treat on mixed regimens with subse-
quently high bleeding rates, in spite of the highest dosing per bleed and may 
profit from more regular treatment.
Disclosure: No significant relationships.

P 061 Monocyte function is impaired in hemophilia
L. M. Knowles1, D. Lessig1, M. Bernard1, E. C. Schwarz2, H. Eichler3, J. Pilch1

1Inst. Of Clinical Hemostaseology & Transfusion Medicine, Saarland University 
Hospital, Homburg/Saar, Germany, 2Biophysics, Saarland University, Homburg/
Saar, Germany, 3Haemostaseology, Hematology, Homburg, Germany

Objectives: Monocytes are key regulators of inflammation and wound heal-
ing. Here we aimed to define monocyte function in hemophilia and their role 
in the imbalance between tissue regeneration and inflammation frequently 
observed in hereditary bleeding disorders. 
Methods: Monocytes from hemophilia patients and healthy individuals were 
treated with M-CSF or GM-CSF and probed for morphological and molecu-
lar features of macrophage differentiation by phase contrast as well as fluor-
escence microscopy. Expression of CD163, Tie2 and CSF1R were measured 
on monocytes/macrophages by flow cytometry. Wound infiltration and pha-
gocytosis were determined by probing macrophages for clot invasion and 
latex bead/red blood cell uptake. 
Results: Morphological analysis of hemophilia macrophages revealed a de-
fect in cell polarization and filopodia formation. This deficit was most pro-
nounced in response to M-CSF, which promoted clot invasion and phagocy-
tosis in donor but not in hemophilia macrophages. In addition, we detected a 
significant reduction of molecules supporting wound infiltration and blood 
removal such as CSF1R, Tie2 and CD163. This loss of regenerative macro-
phage functions, which is reflected by reduced expression of the M2 marker 
CD163, was mitigated after embedding hemophilia monocytes in clotted 
plasma from healthy blood donors. 
Conclusion: Hemophilia monocytes exhibit a defect in macrophage matu-
ration resulting in a significant impairment in regenerative macrophage 
functions that can be partially restored by normalizing clotting. 
Disclosure: No significant relationships. 
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P 062 rIX-FP prophylaxis regimens result in high 
 compliance in adult and paediatric haemophilia B patients 
in clinical studies
S. Halimeh1, G. Kenet2, J. Oldenburg3, A. Chan4, L. Boggio5, C. Altisent6,  
W. Seifert7, E. Santagostino8

1Crc Coagulation Research Centre Gmbh, CRC Coagulation Research Centre 
GmbH, Duisburg, Germany, 2The Israeli National Hemophilia Center, Sheba  
Medical Center, Tel Hashomer, Sackler Medical School, Tel Hashomer, Israel,  
3Institute Of Experimental Haematology And Transfusion Medicine, University 
Clinic, Bonn, Bonn, Germany, 4Department Of Pediatrics, McMaster University, 
Hamilton, Canada, ON, 5Rush Hemophilia & Thrombophilia Center, Rush Univer-
sity Medical Center, Chicago, United States of America, IL, 6Haemophilia Centre, 
Hospital Universitari Vall d’Hebron, Barcelona, Spain, 7Clinical Development, CSL 
Behring, Marburg, Germany, 8Angelo Bianchi Bonomi Hemophilia And Thrombosis 
Center Irccs Ca‘ Grandafoundation, Maggiore Hospital Policlinico, Milan, Italy

Objectives: In clinical studies, rIX
FP (IDELVION®) prophylaxis regimens 
with 7-, 10 and 14
day dosing intervals resulted in median annualized spon-
taneous bleeding rates of 0.00. The aim of this analysis was to evaluate com-
pliance to rIX-FP prophylaxis regimens in haemophilia B (FIX ≤2%) patients 
in two clinical studies (PROLONG-9FP). 
Methods: In the adult study (≥12 years), 23 patients received on-demand 
treatment for 6 months followed by 7-day prophylaxis for 6 months, and 40 
patients received 7-day prophylaxis for 6 months and then, if eligible, 
switched to a 10– or 14-day dosing interval for 6 months. In the paediatric 
study, 27 patients <12 years of age received 7-day prophylaxis. Dose, dosing 
frequency and rIX-FP consumption was recorded in an e-diary and verified 
by the number of used vials returned at study visits. Compliance to prophy-
laxis regimens and prescribed dose (adults only) was assessed. 
Results: Compliance to prophylaxis (receiving ≥80% of the expected number 
of infusions) was high in adult (94.9%) and paediatric patients (97.9%). In 
adults, mean compliance rates were similar between regimens; 94.7% (n=40) 
and 95.1% (n=23) for 7-day prophylaxis, 90.7% and 97.2% for 10– and 
14-day prophylaxis, respectively. The mean compliance rates were similar be-
tween 1−5 (97.3%) and 6−11 year olds (98.3%). In adults, 85.7% of patients 
received within 10% of their prescribed dose ≥80% of the time. 
Conclusion: In clinical studies with rIX-FP, haemophilia B patients demon-
strated a high degree of compliance to prophylaxis with a range of dosing in-
tervals, enabling them to achieve low bleeding rates. 
Disclosure: SH: received honoraria for specking Bayer Healthcare GmbH, 
Baxalta Innovations GmbH, Biotest AG, CSL Behring GmbH, Novartis Phar-
ma GmbH, Novo Nordisk GmbH, Octapharma GmbH, Pfizer and research 
grants from ayer Healthcare GmbH, Baxalta Innovations GmbH, Bi.

P 063 LongLife-9FP: a prospective, non-interventional 
study to observe the effectiveness of recombinant factor 
IX albumin fusion protein (rIX-FP) in patients with 
 haemophilia B in real life
J. Oldenburg1, M. Gärtner2

1Institute Of Experimental Haematology And Transfusion Medicine, University 
Clinic, Bonn, Bonn, Germany, 2Hattersheim , CSL Behring, Hattersheim, Germany

Objectives: rIX-FP is a recombinant long-acting factor IX albumin fusion 
protein with a considerably improved pharmacokinetic profile compared to 
standard factor IX products. In clinical trials rIX-FP demonstrated in pre-
treated haemophilia B patients: i) long-lasting efficacy for 7,10 or 14 days in 
prophylaxis regimen, ii) instant and reliable efficacy in on demand and iii) 
sustained efficacy and safety in patients undergoing surgery. Besides clinical 
data however, there is growing interest in real world use of rIX-FP. LongLife-
9FP is a non-interventional study which aims to complement results of pre-
vious rIX-FP clinical trials with data from a larger haemophilia B population 
in real world clinical practice. 

Methods: Haemophilia B patients of any age and severity receiving rIX-FP as 
prophylaxis or on demand therapy are eligible for enrolment. About 150 pa-
tients are planned to be documented in 30 German haemophilia treatment 
centres and their routine treatment with rIX-FP will be observed for 3 years 
or until 100 exposure days have been reached. Patients are routinely seen at 
centres every 3 to 12 months. At these visits, occurrence of bleeding, adverse 
drug reactions, quality of life using the Hemo/a-QoL-questionnaire, patient 
satisfaction, as well as factor consumption and bleeding-related absenteeism 
are to be documented, if available. 
Results: A methodological description of this non-interventional study will 
be presented and a status update will be given. 
Conclusion: This non-interventional study collects data from the everyday 
use of rIX-FP in real world clinical practice and is intended to confirm the 
very good efficacy and safety of rIX-F as found in clinical trials. 
Disclosure: JO: research support: Baxter, Bayer, Biotest, CSL Behring, Gri-
fols, NovoNordisk, Octapharma, Pfizer, consultancy fees: Baxter, Bayer, 
Biogen Idec, Biotest, Chugai, CSL Behring, Grifols, NovoNordisk, Octaphar-
ma, Pfizer, Roche, SOBI; MG: employee at CSL Be.

P 064 Bleeding vs. Factor VIII/IX consumption – 
 comparison of annual real-life results between 2014 and 
2016 according to electronic diary smart-medicationTM
W. Mondorf1, H. Eichler2, R. Fischer3, K. Holstein4, R. Klamroth5,  
A. Nimtz-Talaska6, K. Severin7, C. Wermes8

1Haemostaseology , Haemostas-Frankfurt, Frankfurt am Main, Germany, 2Hae-
mostaseology , Hematology, Homburg, Germany, 3Hämophilie Ambulanz , Univer-
sitätsklinikum, Gießen, Germany, 4Ii. Medizinische Klinik Und Poliklinik, Hubertus 
Wald Tumorzentrum – Universitäres Cancer Center Hamburg (ucch), Universität-
sklinikum Eppendorf, Hamburg, Germany, 5Hämophilie Ambulanz , Klinikum Frie-
drichshain, Berlin, Germany, 6Kinderarzt , Praxis, Frankfurt/Oder, Germany, 7Hae-
matologie, Praxis, Köln, Germany, 8Hämophilie Ambulanz, Praxis, Hildesheim, Ger-
many

Objectives: Bleeding frequency and factor VIII/IX consumption (FC) differ 
widely among patients with severe haemophilia. Year to year patterns among 
individual patients and centers may, however, be similar. 
Methods: Annual FC and Joint bleeds (JB) were compared among 246 pa-
tients with haemophilia A/B from 9 Haemophilia centers between 2014 and 
2016 according to electronic documentation smart medicationTM. 
Results: The average FC (IU/kg BW) was 2,442 (±2,038 ) in 2014, 
2,701(±1.837) in 2015 and 2,575 (±1,877) in 2016. The average number of JB 
was 2.1 (±3.9), 2.5 (±4.9) and 2.27 (± 7.3), respectively. Four groups, compar-
ing above or below average FC and JB, were compared between 2014, 2015 
and 2016: The majority (45%/40%/44%) had 2 or less JB with less than aver-
age FC, followed by a group(31%/35%/32%) who also had 2 or less JB but 
above average FC. A minor group (14%/11%/15%) had more than 2 JB and 
more than average FC and was similar in size to a group (10%/14%/8%) who 
had more than 2 JB but less than average FC. 
Conclusion: Between 2014 and 2016 a majority (76%/73%/76%) of patients 
documented 2 or less JB per year as a result of optimal home treatment. Pa-
tients with high bleeding frequency in spite of above average FC revealed a 
small (14%/11%/15%) but important group requiring intensified attention. 
The results were consistent comparing three consecutive years. The elec-
tronic diary smart medicationTM is suitable to focus on groups of patient 
which may require more or less factor treatment or need otherwise intensi-
fied treatment. 
Disclosure: No significant relationships.
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Fig. 1 
Mean FVIII stabilization for patients with severe 
VWD who received rVWF alone. A 50IU/kg 
VWF:RCo B 80 IU/kg VWF:RCo
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 Von Willebrand  disease

P 065 Recombinant Von Willebrand Factor (rVWF) 
 Administration: Dosing Considerations and Rapid 
 Stabilization of Endogenous Plasma FVIII Levels in Patients 
with Severe Von Willebrand Disease
J. C. Gill1, P. M. Mannucci2, M. V. Ragni3, G. Castaman4, F. Peyvandi5,  
B. Ploder6, A. Novack7, P. Chen8, A. Sytkowski9, B. Ewenstein10

1Pediatric Hematology/oncology, Blood Research Institute, BloodCenter of Wiscon-
sin and Medical College of Wisconsin, Milwaukee, United States of America, WI, 
2Internal Medicine And Dermatology, Angelo Bianchi Bonomi Hemophilia and 
Thrombosis Center, Fondazione IRCCS Ca‘ Granda Ospedale Maggiore Policlinico; 
University of Milan, Milano, Italy, 3Department Of Medicine/division Hematology/
oncology, University of Pittsburgh Medical Center; Hemophilia Center of Western 
Pennsylvania, Pittsburgh, United States of America, PA, 4Heart, Lung, And Vessels, 
Center for Bleeding Disorders and Coagulation, Department of Oncology, Careggi 
University Hospital, Florence, Italy, 5Department Of Pathophysiology And Transplan-
tation, (1) Angelo Bianchi Bonomi Hemophilia and Thrombosis Center, Fondazione 
IRCCS Ca’ Granda Ospedale Maggiore Policlinico; (2) University of Milan, Milan, 
Italy, 6Biostatistics And Programming, Shire, Vienna, Austria, 7Hematology , Shire, 
Chicago, United States of America, IL, 8Blood Disorders, Shire, Chicago, United 
States of America, IL, 9Global Clinical Development, Shire, Cambridge, United States 
of America, MA, 10Hematology , Shire, Cambridge, United States of America, MA

Objectives: We analyzed prospective clinical trial data to better inform dos-
ing decisions related to rVWF treatment and the pharmacodynamic effect of 
administering rVWF on endogenous FVIII:C. 

Methods: Two phase 3 clinical trials were included in this post-hoc analysis: 
an on-demand study (NCT01410227) and an elective surgery study 
(NCT02283268). All patients had severe VWD. Patients who received rVWF 
alone at doses of 50 or 80 IU/kg VWF:RCo were included in the analysis of 
mean endogenous FVIII:C over time. 
Results: Analysis included 25 patients treated with rVWF 50 IU/kg 
VWF:RCo and 15 treated with 80 IU/kg VWF:RCo. rVWF alone resulted in 
rapid and sustained increases in endogenous FVIII:C, regardless of the VWD 
type (▶ Figure 1). Among 36 patients with a preinfusion FVIII:C level of <40 
IU/dL, the mean (range) time to reach 40 IU/dL FVIII:C was 5.1 h (0.8–11.5) 
in all patients and 5.6 h (1.6–11.5) in patients with type 3 VWD. Patients with 
type 1, 2A, and 2B achieved the 40-IU/dL level faster (1.5, 4.2, and 0.8 h, re-
spectively). 
Conclusion: Treatment with rVWF alone results in rapid stabilization of en-
dogenous FVIII:C, which was more rapid in patients with higher baseline 
FVIII:C levels. FVIII:C increases at a mean rate of 7.7 IU/dL per hour (range: 
1.0–17.2). Therefore, a rise in FVIII:C to hemostatically effective levels (≥40 
IU/dL) was reached in the majority of patients within 6 h, and sooner in pa-
tients with higher FVIII:C levels at baseline. 
Disclosure: Joan C. Gill has the following disclosures: consultancy (Shire, 
Bayer, CSL Behring), research funding (Shire, CSL Behring), membership on 
an entity’s board of directors, speakers bureau, or advisory committee (Shire, 
Bayer, CSL Behring).
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P 066 Platelet function analyzer measurement of closure 
time as a biomarker for activity of high and ultralarge 
multimers of recombinant von Willebrand factor (rVWF)
I. Pekrul1, T. Kragh1, M. Spannagl1, H. W. Ott2, A. R. Novack3, P. L. Turecek4

1Department Of Anesthesiology And Department Of Transfusion Medicine, Cell 
Therapeutics And Hemostaseology, University Hospital, Ludwig-Maximilians- 
University (LMU), Munich, Germany, 2Department Of Hemostasis And Transfusion 
Medicine, Labor Schottdorf MVZ GmbH, Augsburg, Germany, 3Global Medical  
Affairs, Shire, Inc., Bannockburn, United States of America, 4Global Medical  
Affairs, Shire, Vienna, Austria

Objectives: Recombinant von Willebrand factor (rVWF), licensed in the US 
under the brand name VONVENDITM, has the multimeric distribution of 
freshly secreted VWF with ultralarge (UL) and high molecular weight 
(HMW) multimers from endothelial cells and megakaryocytes since it has 
never been in contact with ADAMTS13 or any other proteolytic enzyme. The 
platelet function analyzer-200 (PFA-200) is highly sensitive in detecting UL-
HMW VWF multimers. We hypothesized that (a) von Willebrand disease 
(VWD) patients´whole blood samples, spiked with rVWF shows a normaliz-
ation in PFA closure time (PFA-CT) and (b) that a dose-response relationship 
could be demonstrated. 
Methods: Twelve patients diagnosed with VWD were selected. A therapeutic 
dose of rVWF product (1 IU/ml) was spiked in VWD patients´ whole blood 
samples and PFA-CTs were measured. Further, PFA-CTs under incremental 
doses of rVWF (0.1, 0.2 and 0.5 IU/ml) were investigated. 
Results: The PFA-CTs were normalized in VWD patients´ whole blood 
samples spiked with rVWF. Also, incremental doses of rVWF resulted in a 
progressive and dose-dependent correction of PFA-CT. 
Conclusion: Spiking experiments of rVWF in VWD plasma indicate that the 
PFA-200 is a useful tool to detect rVWF activity. As the PFA-CT correction is 
dose dependent, rVWF might be reliably monitored with PFA-200 as a point-
of-care analytical method during replacement therapy. 
Disclosure: travel support (LFB, Novo Nordisk).

P 067 A homozygous large deletion of transcription factor 
TEAD4 is implicated in severe VWF deficiency
H. Yadegari Baharanchi1, M.A. Jamil2, J. Oldenburg3

1Institute Of Experimental Hematology And Transfusion Medicine, University Clinic 
Bonn, Bonn, Germany, 2Institute Of Transfusion Medicine And Haematology ,  
University of Bonn, Bonn, Germany, 3Institute Of Experimental Haematology And 
Transfusion Medicine, University Clinic, Bonn, Bonn, Germany

Objectives: Genetic diagnostic tests including DNA sequencing and multi-
plex ligation-dependent probe amplification failed to reveal a causative mu-
tation in VWF gene (VWF) of an index patient (IP) with type 3 von Wille-
brand disease. In this study, we aimed to elucidate disease genetics etiology 
through in-depth study of the patient-derived blood outgrowth endothelial 
cells (BOECs) as well as further genomic rearrangements exploration. 
Methods: Von Willebrand factor (VWF) antigen levels in lysate and medium 
of BOECs isolated from the IP and healthy individuals were measured. Con-
focal immunofluorescent analysis of the BOECs was performed. The VWF-
RNA transcript analysis and quantitative real time RT_PCR was done. Fur-
thermore, array comparative genomic hybridization (aCGH) technique was 
applied to detect putative genome variations. The VWF promoter sequence 
was put into the transcription factor predictor TRANSFAC platform. 
Results: The mean of total biosynthesis of VWF (sum of intracellular and se-
creted VWF) in patient-derived BOECs was considerably reduced compared 
with that of healthy donors (~6% vs. ~96%). Confocal immunofluorescent 
images showed that in spite of substantial reduction in intracellular VWF 
staining of patient-derived BOECs, small VWF storage bodies are still form-
ed. RNA analysis assured undamaged biosynthesis of VWF transcript. How-
ever, the amount of VWF RNA was quantitatively reduced. The aCGH analy-
sis revealed a homozygous large deletion in TEAD4 gene whose protein 

product was predicted to bind to VWF promoter at + 217 bp upstream from 
transcription start site. 
Conclusion: Our results suggested that deleted TEAD4 is implicated in sub-
stantial reduction in VWF transcription and subsequently strong deficiency 
in VWF manufacture. 
Disclosure: No significant relationships. 

P 068 Quality of Life in women with von Willebrand 
 Disease and menorrhagia depending on the Bleeding Score
J. Brandes, W. Miesbach
Hämophiliezentrum Haus 31/1, Universitätsklinikum Frankfurt, Frankfurt am 
Main, Germany

Objectives: Patients with VWD often present with menstrual bleeding events 
which may influence quality of life. 
Methods: We systematically investigated the extent to which the bleeding 
score, laboratory parameters and menorrhagia correlates to the quality of life 
of affected patients with VWD. Patients were examined using a bleeding 
score questionnaire according to ISTH BAT, SF-36 and a menorrhagia ques-
tionnaire. 
Results: This study enclosed 72 women (median 35.5 years, 20 – 49 years), of 
whom 52 were affected by type 1 VWD, 17 women type 2 VWD, and 3 
women type 3 VWD. Menorrhagia was present in 81.9% of the patients. The 
hemoglobin level (median 13.1g/dl, 9.2g/dl – 15.7g/dl) and the ferritin level 
(median of 44ng/ml, 2ng/ml – 154ng/ml) did not show abnormalities. The 
bleeding score was increased with a median of 12 (3 – 34). There was a strong 
correlation between menorrhagia and ISTH BAT Bleeding (p=0.0063 [<35 
years]; p=0.0162 [>35 years]). The Bleeding Score (p=0.0388 [<35 years]; 
p=0.0496 [>35 years]) and manifestation of menorrhagia (p=0.03 [type 1 
VWD]; p=0.015 [vWF:Act <50%]) correlated with the physical quality of life. 
By multiple regression analysis the von Willebrand activity is the most crucial 
parameter concerning the Bleeding Score (p=0.075). Essential for the physi-
cal quality of life were the extent of menorrhagia, the Bleeding Score and the 
von Willebrand activity. 
Conclusion: VWF activity seems to be an essential parameter for the predic-
tion of the quality of life. Menorrhagia can be adequately estimated by a short 
questionnaire after de Wee et al. (2011). 
Disclosure: The study has been sponsored by an unrestricted grant by CSL 
Behring.

P 069 Tolerability of a plasma-derived von Willebrand 
 factor (VWF) concentrate (WILFACTIN/WILLFACT): more 
than 15 years of clinical development in patients with 
 inherited von Willebrand disease
F. Bridey1, C. Henriet1, S. Revois1, V. Lucie2, K. Chili1, &. On Behalf Of The 
Vwf Sd-35-Dh Study Group1

1Global Clincal Development, LFB Biotechnologies, Les Ulis- Courtaboeuf, France, 
2Clinical Department , DOCS international, Nanterre, France

Objectives: The von Willebrand disease (VWD) treatment objective is to 
correct the VWF deficiency and the secondary deficiency of factor VIII 
(FVIII). Because VWD patients have intact endogenous FVIII production, a 
purified plasma VWF concentrate almost devoid of FVIII has been specifi-
cally developed for VWD treatment when desmopressin is contraindicated or 
ineffective.The tolerability of this concentrate was assessed throughout 15 
years of clinical development. 
Methods: This analysis evaluates drug-related adverse events (AEs) reported 
during seven completed clinical studies conducted from January 1999 to Au-
gust 2014 in patients treated with LFB’s VWF concentrate. 
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Diagnosis

Bleeding of unknown cause

Low VWF (VWF 30–50%)

Definite VWD (VWF < 30%)

Possible PFD*

Definite PFD†

FVIII deficiency (FVIII ≤ 50%)

FIX deficiency (FIX ≤ 50%)

mild FXI deficiency (FXI ≤ 60%)

FXIII deficiency (FXIII ≤ 10%)

Possible PFD+ FXI deficiency

Possible PFD + Low VWF

Hypo-/Dysfibrinogenemia‡

Total

* Abnormal platelet function tests at one time point (or only 1 assessment 
available) †Repeatedly abnormal platelet function tests ‡One patient 
with confirmed, one patient with suspected dysfibrinogenemia; VWF, 
von Willebrand Factor; PFD, platelet function disorder; FVIII, Factor VIII; 
FIX, Factor IX; FXI, Factor XI; FXIII, Factor XIII

n

372

32

11

55

33

11

5

3

1

2

1

2

528

%

70,3

6,1

2,1

10,4

6,3

2,1

0,9

0,6

0,2

0,4

0,2

0,4

100

Tab. 1 Diagnoses of patients with mild bleeding disorders
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Results: Cumulated data indicated that more than 49 million IU of 
VWF:RCo were administered in 226 patients on 16,640 treatment-days in all 
therapeutic situations (on-demand treatment and control of bleeding epi-
sodes, routine prophylaxis and perioperative management of bleeding). A 
total of 30 drug-related AEs were reported in 15 patients (6 females, 9 males) 
following 24 administrations. None were serious. Four AEs were device-re-
lated reactions (inflammation). Regarding the reactions of special interest for 
this class of product, no neutralising antibodies, thromboembolic events or 
virus transmissions were reported. There were 26 AEs with symptoms indi-
cating potential allergic reactions in 11 patients (4.9%) following 0.11% of in-
jections (20/17664 injections). Most symptoms resolved within 15 minutes, 
were isolated and did not reoccur following subsequent injections. All the 30 
drug-related AEs were mild to moderate in intensity and resolved without 
sequelae. 
Conclusion: This assessment based on significant exposure during clinical 
studies indicates that WILFACTIN®/WILLFACT® was well tolerated in all 
clinical situations with few mild/moderate, reversible adverse reactions. 
Disclosure: All authors are employed or subcontracted by LFB.

 Rare bleeding  disorders

P 070 Characterization of patients with a mild to 
 moderate bleeding phenotype: results of the Vienna 
 Bleeding Biobank (VIBB)
S. Hofer1, S. Kepa2, E. Eigenbauer3, H. Haslacher4, P. Knoebl1, S. Eichinger1, 
P. Kyrle1, P. Quehenberger4, S. Panzer5, C. Ay1, I. Pabinger1, J. Gebhart1

1Department Of Internal Medicine I, Medical University of Vienna, Vienna, Austria, 
2Clinical Department Of Neurology, Medical University of Vienna, Vienna, Austria, 
3It-systems And Communications, Medical University of Vienna, Vienna, Austria, 
4Clinical Department Of Medical-chemical Laboratory Diagnostics, Medical Uni-
versity of Vienna, Vienna, Austria, 5Clinical Department Of Blood Group Serology 
And Transfusion Medicine, Medical University of Vienna, Vienna, Austria

Objectives: Mild bleeding disorders (MBDs) find expression in various clini-
cal phenotypes. Only an exact diagnosis allows targeted treatment. We estab-
lished the Vienna Bleeding Biobank to characterize and thoroughly investi-
gate Austrian patients with MBDs. 
Methods: To quantify the severity of bleeding, a standardized bleeding score 
(BS) was used (Rodeghiero et al., JTH, 2005). Routine coagulation tests were 
performed, and von Willebrand factor (VWF), single clotting factors, and 
platelet function, were determined. 
Results: Five hundred twenty-eight patients (81.3% female) were included. A 
diagnosis of an established bleeding disorder was made in 156 patients 
(29.5%) (▶ Table 1). A large part of the patient population (372 patients, 
70.3%) showed normal test results and were categorized as patients with 
bleeding of unknown cause (BUC). The median BS [Interquartile range 
(IQR)] was 5 [3–7] in patients with and those without a definite or assumed 
diagnosis of a bleeding disorder. There was also no difference in parameters 
like age (median 37 [28–51] and 41 [29–54]) and BMI (median 23.3 
[21.6–26.1] and 23.3 [21.0–26.5]). A diagnosis of a bleeding disorder was 
more frequently made in men than in women (49.5% versus 24.9%). Male sex 
(OR 2.95, 95%CI:1.88–4.63; p<0.001) and blood group 0 (OR 1.72, 
95%CI:1.18–2.51; p=0.005) were independently associated with the diagnosis 
of a bleeding disorder. 
Conclusion: Over 70% of patients had BUC. The severity of bleeding, how-
ever, was similar between patients with a diagnosis and those without. Men 
were more frequently diagnosed with a bleeding disorder than women. 
Further mechanisms responsible for MBDs still have to be identified. 
Disclosure: No significant relationships. 

P 071 Efficacy, safety and pharmacokinetic studies of a 
triply secured fibrinogen concentrate (FibCLOT) in children 
with congenital fibrinogen deficiency
F. Bridey1, C. Djambas Khayat2, M. El Khorassani3, S. Aytac4, A. Dahmane1, 
S. Pujol1, C. Henriet1, W. Stevens5, E. Fuseau6, C. Rothschild7

1Global Clincal Development, LFB Biotechnologies, Les Ulis- Courtaboeuf, France, 
2Paediatric Haematology, Hôtel Dieu Hospital, Saint Joseph University, Beirut,  
Lebanon, 3Paediatric Haematology, 2Children’s Hospital, Mohamed V University, 
Rabat, Morocco, 4Paediatric Haematology, Hacettepe University Faculty of  
Medicine, Ihsan Dogramacı Children’s Hospital, Ankara, Turkey, 5Strategic Project 
Management, LFB Biotechnologies, Les ulis-Courtaboeuf, France, 6France, EF  
consulting, Aix en Provence, France, 7Haemophilia Treatment Centre, Necker  
Hospital, Paris, France

Objectives: A triply secured fibrinogen concentrate (FibCLOT®) has been 
shown to be effective and well tolerated in afibrinogenaemic adults. Treat-
ment in children was investigated in this study. 
Methods: An international, open-label study investigated the pharmacoki-
netic, efficacy and safety of FibCLOT® for the treatment of bleeding episodes 
and prevention of excessive bleeding during surgery in afibrinogenaemic 
children. Recovery-guided dosing was performed to obtain optimal plasma 
fibrinogen concentrations. 
Results: Sixteen patients with afibrinogenaemia (1–12 years) including 8 
children ≤6 years were enrolled. Incremental Recovery (IR) was lower in 
children (n=12) with a geometric mean at 19.1 compared to 23.3 (g/L)/(g/kg) 
in adults/adolescents. Eleven children were treated on-demand with a medi-
an infusion dose of 0.090 g/kg [range 0.028–0.132] for 17 major and 0.070 
g/kg [range 0.039–0.088] for 15 minor bleeding episodes. Physicians’ global 
assessment of response to FibCLOT treatment was excellent or good for 97% 
of episodes. Ten children underwent 11 surgical procedures. Six circumci-
sions including 1 orchidopexy were in ≤6 years group and other procedures, 
all dental extractions were in >6 years group. Haemostasis was rated as excel-
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lent in all procedures. Most of the surgical or bleeding events (91%, 39/43) 
were managed with a single dose of FibCLOT. Median fibrinogen level after 
first FibCLOT administration was 1.37 g/L for the control of bleeding and 
0.97 g/L before surgery. No serious adverse reactions were observed. 
Conclusion: These results provide clinical evidence for the efficacy and 
safety of FibCLOT® in paediatric afibrinogenaemic patients ≤12 years. IR was 
lower compared to adults and adolescents. 
Disclosure: A Dahmane, S Pujol, C Henriet, W Stevens and Françoise Bridey 
are employed by LFB. C Djambas Khayat , M El Khorassani, S Aytac and C 
Rothschild acted as principal investigators for the study received honoraria 
for conducting the research. E fuseau is sub 

P 072 Utility of the ISTH bleeding assessment tool in 
 patients with suspected platelet function disorders
M. Adler
Hematology, University Hospital Basel, Basel, Switzerland

Objectives: Bleeding assessment tools (BAT) have been widely implemented 
in the work-up of patients with suspected bleeding disorders. However, the 
utility regarding inherited platelet function disorders (PFD) is still elusive. 
We aimed to assess the diagnostic value of the ISTH BAT in clinical practice 
retrospectively.
Methods: Clinical characteristics and laboratory data of all consecutive pa-
tients referred between 01/2012 and 03/2017 to an outpatient unit of a uni-
versity hospital with a suspected bleeding disorder were collected. The diag-
nostic work-up was done according to current guidelines and platelet func-
tion was tested using LTA as well as flow cytometry. 
Results: 555 patients were assessed, 68.1% were female, median age was 41.7 
years (inter-quartile range [IQR] 28.0, 60.7). PFD was diagnosed in 48 pa-
tients (8.7%), possible PFD in 70 patients (12.6%), von Willebrand disease or 
low von Willebrand factor associated with blood group 0 in 43 patients 
(7.8%), other coagulation disorders in 39 patients (7.0%) and other disorders 
in 38 patients (6.9%). Median scoring of the ISTH BAT was 2 in patients 
without bleeding disorder (IQR 1, 4), 4 in patients with possible PFD (3, 7), 
and 7 in patients with PFD (5, 9; p<0.0001; Mann-Whitney U test). Area 
under the ROC curve was 0.80 (95% CI 0.74, 0.86). At a threshold of 4, sensi-
tivity was 87.5% (95% CI 74.8, 95.3) and specificity 55.8% (95% CI 51.4, 
60.2). 
Conclusion: Presence of a PFD was associated with relevantly higher BAT 
scorings compared to patients without an identifiable disorder. Our data sug-
gest that BAT might be a useful screening tool for PFD. 
Disclosure: No significant relationships. 

P 073 A study on selected mutations and severity of 
 clinical presentation in patients with factor V deficiency in 
Iran
F. Zaker, S. Tabibian
Hematology, Iran university of medical sciences, tehran, Iran

Objectives: Factor V deficiency (FVD) is a rare bleeding disorder (RBD) 
mostly present in regions with high rate of consanguinity. FVD after FXIII 
deficiency is the next more prevalent RBD in Sistan and Baluchistan in south 
east of Iran. The aim of this study is to evaluate clinical manifestations and 
severity of bleeding diathesis in patients with FVD. We also assessed the 
prevalence of two previously described mutations of F5 gene (IVS8+6T >C 
and IVS19+3A→T) in Iranian population. 
Methods: This descriptive study was conducted on 23 patients with FVD in 
Sistan and Baluchistan province. In this study FVD was diagnosed by clinical 
findings and routine laboratory tests. Bleeding diatheses were classified into 
three grades depending on the severity of symptoms grade I, II and III. The 
Severity of bleeding episodes in our patients was compared with other RBDs. 
We also evaluated our patients for two above mentioned FV gene mutations. 

Results: Based on residual plasma FV activity 6 (26%), 16 (69.5%) and 
1(4.5%) patients had mild, moderate and severe factor deficiency, respect-
ively. Twenty seven percent of patients had grade III life threatening bleeding 
episodes .grade II and grade I bleeding diathesis were observed in 52.5% and 
17.5% of patients, respectively. Both FV gene mutations had been negative in 
all 23 patients. 
Conclusion: We concluded that FVD is the second most common type of 
RBDs in this province and grade II bleeding episodes were the major bleed-
ing presentation. 
Disclosure: No significant relationships.

P 074 GGCX mutations identified in VKCFD1 patients show 
different γ-carboxylation pattern for different vitamin K 
dependent proteins
S. Ghosh1, K. J. Czogalla-Nitsche1, J. Müller1, K. Höning1, V. Hornung2,  
M. Watzka1, J. Oldenburg1

1Institute Of Experimental Haematology And Transfusion Medicine, University 
Clinic, Bonn, Bonn, Germany, 2Gene Center And Department Of Biochemistry, 
Ludwig-Maximilians-University Munich, Munich, Germany

Objectives: Vitamin K Dependent Coagulation Factor Deficiency type 1 
(VKCFD1) is a rare hereditary bleeding disorder caused by mutations in 
γ-glutamyl carboxylase (GGCX) which is often characterized by additional 
non-bleeding phenotypes including skin hyperlaxity or facial hypoplasia. 
GGCX γ-carboxylates vitamin K dependent (VKD) proteins. The aim of this 
study is to characterize the effect of GGCX mutations on VKD proteins to 
evaluate effective dose of vitamin K (K) needed for treatment. 
Methods: A GGCX knockout HEK293T cell line was generated by CRISPR/
Cas9 technology. The cDNAs of GGCX together with F2, Growth Arrest Spe-
cific –6 (Gas6) or Osteocalcin (BGLAP) were cloned into a bicistronic vector. 
Cells were transfected with GGCX wild-type and mutants and treated with 
different K concentrations to determine γ-carboxylation by ELISA. 
Results: Elevated K concentration increases γ-carboxylation of F2, BGLAP, 
and Gas6 for S284P and W493S, whereas S300F shows no recovery. Certain 
mutants show differential effect on γ-carboxylation for different VKD pro-
teins as H404P and T591K can restore γ-carboxylation for F2 but not for 
BGLAP and Gas6, which is vice versa for R485P.
Conclusion: Our data suggests that patients harboring S284P will show re-
versible coagulation (and non-coagulation) phenotypes where therapy with 
K will lead to normal coagulation. Residual clotting factor activities can be 
achieved for H404P, W493S, T591K. Patients with mutation S300F will never 
reach physiological coagulation and γ-carboxylation of other VKD proteins 
indicating that vitamin K binding or catalytic activity is abolished. Non-co-
agulation phenotypes as observed for H404P and T591K can be potentially 
explained by reduced γ-carboxylation of BGLAP or Gas6. 
Disclosure: No significant relationships. 
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P 075 Functional diversity of structural disulfide bonds in 
Coagulation Factor XIII B subunit
S. Singh1, M. S. Akhter2, A. Sharma3, S. V. Kaniyappam4, J. Dodt5,  
V. Ivaskevicius6, D. Imhof7, J. Oldenburg1, A. Biswas6

1Institute For Experimental Hematology And Transfusion Medicine, University of 
Bonn, Bonn, Germany, 2Faculty Of Applied Medical Sciences, Jazan University, 
Jizan, Saudi Arabia, 3Department Of Hematology, All India Institute of Medical 
Sciences, Delhi, India, 4German Center For Neurodegenerative Diseases (dzne), 
German Center for Neurodegenerative Diseases (DZNE), Bonn, Germany, 5Blood 
Coagulation Products Ii, Paul Ehrich Institute, Langen, Germany, 6Fxiii Ag, Institute 
of experimental hematology and transfusion medicine, bonn, Germany, 7Pharma-
ceutical Biochemistry And Bioanalytics, Pharmaceutical Institute, University of 
Bonn, Bonn, Germany

Objectives: Coagulation Factor XIIIB (FXIIIB) is the protective/regulatory 
partner of the catalytic Factor XIIIA (FXIIIA) subunit. It circulates in plasma 
in both free (FXIIIB2) and bound forms (zymogenic FXIIIA2B2). A mono-
meric FXIIIB subunit is composed of 10 repititive sushi domains, each held 
together by a pair of disulfide bonds at its N- and C-terminals. Three out of 
eight missense mutations detected in the F13B gene from homozygous/het-
erozygous FXIII deficient individuals occur on these Cysteines and result in 
secretory, folding and protein-protein interaction defects. We aim to ablate 
individually all 20 disulfide bonds of FXIIIB subunit and to express them het-
erologously to study impact on protein structure and function. 
Methods: Mammalian expression vectors carrying F13B cDNA were mutated 
individually at 20 Cysteines to Alanine. The 20 mutated variants and wild 
type were transiently transfected to HEK293T cells and the transfection prod-
ucts collected. Immunostaining, BN-PAGE, ELISA, mutant purification and 
Size-exclusion-chromatography (SEC) was performed from transfection 
products to analyze the specific functional effect of each mutation. Effect on 
FXIIIA activation was analyzed by spiking FXIIIAa-generation assay with 
purified mutants. 
Results: Twelve out of 20 mutants could be expressed and purified. Co-Im-
munostaining/ELISA reveals differential intracellular retention. BN-PAGE/
SEC reveals differential oligomeric states of mutant FXIIIB. Generation assay 
shows differential impact of mutations on FXIIIA activation. 
Conclusion: Disrupting specific sushi domain disulfide bond influences spe-
cific structural-functional aspect of FXIIIB protein. Clearly, although the na-
ture of all FXIIIB disulfide bonds is uniformly structural, they do show func-
tional diversity with respect to the whole protein. 
Disclosure: No significant relationships. 

P 076 FXI deficiency: to clot or not to clot?
D. Bertaggia Calderara, A. Aliotta, L. Alberio
Division Of Hematology And Central Hematology Laboratory, CHUV, University 
Hospital of Lausanne, Lausanne, Switzerland

Objectives: In FXI deficiency the risk of bleeding is not predictable since it 
does not correlate with FXI levels. It is known that lower fibrin network den-
sity and stability are associated with bleeding phenotype in FXI deficient pa-
tients. Thrombodynamics assay (TD) is a new global haemostasis test that 
provides information on thrombin generation (TG), clot formation and fibri-
nolysis. Our aim was to correlate TD parameters with the clinical phenotype 
of FXI deficient patients. 
Methods: TD assay is performed in platelet free plasma upon initial acti-
vation with tissue factor (TF) immobilized on a plastic surface. Different pa-
rameters describing TG, clot formation, and fibrinolysis are calculated. Thus 
far, we analyzed plasma from two patients with FXI deficiency, exhibiting dif-
ferent phenotypes: a non-bleeder (patient 1, FXI 40%), and a thrombophilic 
(patient 2, FXI 5%). Healthy donor plasmas (n=22) were used as control. 
Results: In patient 1 the initiation phase of coagulation was normal, the am-
plification phase was slightly decreased, and clot formation was normal. In 
patient 2 the initiation phase was normal, the amplification phase was en-

hanced and clot formation was increased with the appearance of spontaneous 
clots, despite a FXI at 5% and no detectable laboratory thrombophilia. 
Conclusion: Based on our preliminary results TD analysis seems to be a use-
ful tool to describe FXI clinical phenotype. We are currently extending our 
investigations to FXI deficient patients with bleeding phenotypes. 
Disclosure: No significant relationships. 

 Treatment of bleedings disorders

P 077 Comparison of the kinetic and haemostatic 
 properties of a new specific plasmin inhibitor and known 
antifibrinolytic agents
R. Aisina1, L. I. Mukhametova1, T. Voyushina2

1Chemical Faculty, Lomonosov Moscow State University, Moscow, Russian  
Federation, 2Microbial Genetics, Institute of Microbial genetics, Moscow, Russian 
Federation

Objectives: Antifibrinolytics – ε-aminocaproic acid (ACA) and tranexamic 
acid (TXA) are used to stop the bleeding in surgery, trauma, and other medi-
cal practice. Aims. Comparison of kinetic and hemostatic properties of ACA, 
TXA and a new specific inhibitor of plasmin Ac-Ala-Phe-Lys-Pip (AFK). 
Methods: Inhibition of plasmin, urokinase (Uk) and tissue plasminogen acti-
vator (tPA) activities by the antifibrinolytics was studied using their specific 
substrates. Haemostatic effect of AFK, ACA, TXA and saline solution was 
compared in a model of liver parenchymal bleeding of anesthetized rats (4 
groups of 6 animals). 
Results: AFK much more inhibited the plasmin activity (Ki 0.25±0.02 mM), 
than ACA (Ki 58±3 mM) and TXA (Ki 23±2 mM). AFK inhibited Uk activity 
(Ki 0.206±0.007 mM), but not tPA. In contrast to the ACA and TXA, AFK 
did not inhibit the plasminogen activation by Uk or tPA. Time before bleed-
ing arrest was 217±25, 221±41, 216±25 and 303±24 s for TXA, ACA, AFK 
and saline solution, respectively. The blood weight loss was 1.81±0.3, 
1.93±0.28, 1.91±0.11 and 2.17±0.46 g for TXA, ACA, AFK and saline sol-
ution, respectively. Comparative toxicity of TXA, ACA and AFK (LD50) in 
mice and rats was 1.3, 3.3 and 6.5 g/kg, respectively. 
Conclusion: ACA and TXA inhibit mainly the plasminogen activation and, 
partially, plasmin, while haemostatic action of AFK is associated with the di-
rect blocking of active sites of plasmin and Uk. The toxicity of AFK is lower 
in 2–5 times, and its hemostatic efficacy is comparable to the efficiency of 
clinically used ACA and TXA. 
Disclosure: No significant relationships. 

P 078 Biochemical characterization, stability, and 
 pathogen safety of a new fibrinogen concentrate (Fibryga®)
P. M. Schulz1, W. Gehringer1, S. Nöhring2, S. Müller3, T. Schmidt3,  
S. Kekeiss-Schertler4, C. Solomon5, K. Pock6, J. Römisch1

1Plasma Research & Development, Octapharma Pharmazeutika  
Produktionsges.m.b.H, Vienna, Austria, 2Molecular Biochemistry, Octapharma 
Biopharmaceuticals GmbH, Berlin, Germany, 3Virus & Prion Validation ,  
Octapharma Biopharmaceuticals GmbH, Frankfurt, Germany, 4Quality Control,  
Octapharma Pharmazeutika Produktionsgesellschaft mbH, Vienna, Austria,  
5Clinical R&d Haemotology, Octapharma AG, Lachen, Switzerland, 6Plasma R&d, 
Octapharma Pharmazeutika Produktionsges.m.b.H, Vienna, Austria

Objectives: Fibryga®, a new lyophilized, plasma derived fibrinogen concen-
trate for treatment of congenital fibrinogen deficiency, was investigated. 
Methods: Functional characterization of the final product was performed by 
activity measurement, cross-linking studies and thromboelastometry. Purity 
and integrity of the fibrinogen molecule was demonstrated by size exclusion 
chromatography and identification and quantitation of co-purified plasma 
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proteins and activation makers. Pathogen safety of Fibryga® was proven by 
downscaling studies for the two dedicated pathogen inactivation/removal 
steps, i.e. solvent detergent treatment and nanofiltration using filters with a 
pore size of 20 nm. 
Results: the final product is stable for at least 36 months at room temperature 
fast reconstitution within less than five minutes when using the Octajet de-
vice high specific activity and nearly 1:1 ratio in fibrinogen activity to antigen 
only traces of accompanying proteins, high molecular weight proteins and 
activation markers were detected almost complete γ-γ chain formation was 
shown by crosslinking experiments in vitro efficacious clot formation was 
proven using the thromboelastometric tests FIBTEM, EXTEM and NATEM 
in whole blood (ex-vivo) effective global pathogen reduction factors were ≥ 
9.04 log10 (HIV-1), ≥ 13.15 log10 (PRV), ≥ 10.77 log10 (BVDV), ≥ 5.21 log10 
(HAV), 4.53 log10 (PPV) and 3 4.39 log10 (PrPSc HAS 263K). 
Conclusion: Fibryga® meets the requirements for a state-of-the-art fibri-
nogen concentrate, by displaying a satisfactory activity profile combined with 
a favorable pathogen safety profile and stability. 
Disclosure: All authors are employees of Octapharma 

P 079 Assessing the use of fibrinogen-binding Affimer 
proteins to modify clot formation and prolong lysis
A. Malik, N. Pechlivani, K. Kearney, R. Ajjan
Division Of Cardiovascular & Diabetes Research, Leeds Institute of Cardiovascular 
and Metabolic Medicine (LICAMM), Leeds, United Kingdom

Objectives: Affimer proteins consist of two randomised nine amino acid 
peptides attached to a scaffold. We hypothesise that fibrinogen Affimer 
binder can be used to modify clot formation and lysis and their use as an 
antifibrinolytic therapy may provide a novel approach to target bleeding dis-
orders. 
Methods: Turbidimetric assays were used to assess the effect of Affimer 
binder F9b on fibrin clot formation and lysis. The use of the combination of 
two binders F9b and E6b was also tested. Confocal laser scanning microscopy 
was used to determine the impact of F9b on the fibrin clot structure. SDS 
PAGE was used to confirm the purity of the Affimer protein used. 
Results: In human plasma, Affimer binder F9b increased the maximum OD 
from 0.197±0.006 AU (mean±SD) to 0.415±0.05 AU (p<0.008) and decreased 
the lag time of plasma clot formation from 388±30 seconds to 170±19 sec-
onds (p<0.001) at a molar ratio of 5:1 (binder:fibrinogen). Moreover, prolon-
gation of clot lysis was found in the presence of F9b. Similar results were ob-
served in purified fibrinogen systems and mouse plasma, which were en-
hanced further when both E6b and F9b were present. Confocal microscopy 
revealed dramatic changes to the clot structure with dense bundles of fibrin 
and large pores caused by F9b. 
Conclusion: Fibrinogen-binding Affimer protein F9b alters clot structure 
and prolongs fibrinolysis. Certain Affimer binders, when used in combi-
nation may cause an additive effect on clot formation and lysis. Specific Af-
fimer binders may be used as tools for the modulation of clot structure and 
lysis. 
Disclosure: No significant relationships. 

Bleeding disorders, coagulation and  
fibrinolytic factors / Other related topics

P 080 Genetic Analysis of PMM2 (Phosphomannomu-
tase-2) in patients with suspected Anithrombin defects
S. Körber1, E. Fleck1, B. Luxembourg1, E. Seifried2, C. Geisen1

1Molecular Haemostaseology, DRK Blutspendedienst, Frankfurt, Germany,  
2Drk-institut Für Transfusionsmedizin Und Immunhämatologie, DRK-Institut für 
Transfusionsmedizin und Immunhämatologie, Frankfurt, Germany

Objectives: PMM2 mutations are the main causes of congenital disorders of 
glycosylation type I (CDG-I) which leads to defects in the N-glycosylation 
pathway. CDG-I is an autosomal recessive disorder with heterogeneous 
symptoms. In some cases patients show a deficiency of anticoagulation and 
procoagulation factors and bleeding or thrombotic events respectively. Our 
aim was to analyse molecular defects in PMM2 in patients with suspected 
Antithrombin defects, without mutations in the SERPINC1 gene itself. 
Methods: In 135 patients PMM2 gene was analysed by Sanger Sequencing, 
after previous exclusion of SERPINC1 mutations. The identified variants were 
classified into previously described CDG-I causing mutations with known 
impact on PMM2 function and unknown mutations. 
Results: In 23 of 135 patients mutations PMM2 mutations were detected. Al-
together, 1 unknown and 7 already described heterozygous variants of PMM2 
were identified. The unknown genetic modification is a potential regulatory 
variant in the 5’ untranslated region of the PMM2 gene. The previously de-
scribed variants consist of 1 Nonsense mutation and 6 Missense mutations. 
Missense mutations were mapped onto 3-D-structure of Phosphomannomu-
tase-2 and showed an impact on the protein. 
Conclusion: PMM2 mutations seem to be a cause of Antithrombin deficien-
cy due to the influence on the glycosylation state of the protein and fur-
thermore a risk factor for thrombotic events. The mechanisms and extent of 
the effect on Antithrombin glycosylation as well as the subsequent influence 
on the function of Antithrombin has to be further elucidated. 
Disclosure: No significant relationships. 

Pediatric and neonatal thrombosis  
and hemostasis

P 081 Management of moderate factor XI deficiency in 
dental extraction: A case report
G. Wiegand, V. Icheva, M. Hofbeck
Department Of Pediatric Cardiology, University Children‘s Hospital Tuebingen, 
Tuebingen, Germany

Objectives: Factor XI deficiency is a rare autosomal recessive bleeding dis-
order which can cause severe bleeding in patients requiring surgery. Bleeding 
symptoms and their intensity can widely vary and do not always correlate 
with factor levels. This can complicate management of surgery in patients 
with factor XI deficiency. Data guiding the management of factor XI defi-
ciency in patients undergoing dental extraction is rare. 
Methods: We report on a 17 year old girl with moderate factor XI deficiency 
(5%). Monthly menstruation is well controlled with tranexamic acid. Con-
temporary she was admitted for dental extraction of 4 teeth. One hour before 
tooth extraction she was substituted with 1000IE Hemoleven® (LFB Pharma) 
(18IE/kg). 24 hours later factor Xl level was 21%. In the further course no 
more substitution was necessary. Additionally she took tranexamic acid 3 x 
1000 mg for 7 days after the operation. 
Results: Using this therapy there was neither a bleeding nor a thrombosis 
and the patient could be discharged from hospital after 2 days. 
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Conclusion: Factor XI concentrate (Hemoleven®) is safe in the context of 
dental extraction. The substitution depends on the initial factor level. Pro-
posed factor XI peak level is 30–40%, with 1 IE/kg Hemoleven increasing the 
factor level up to 2%. In our patient 18 IE/kg was enough. Regular monitor-
ing of factor XI levels is important, especially before a second substitution be-
cause of its high thrombogenicity. In our patient with moderate factor XI 
deficiency we were able to maintain a normal perioperative haemostasis with 
only one substitution of factor XI. 
Disclosure: No significant relationships. 

P 082 Different clinical manifestation of mild 
 hypofibrinogenemia
I. Wieland, K.W. Sykora
Pädiatrische Hämatologie Und Onkologie, Medizinsiche Hochschule Hannover, 
Hannover, Germany

Objectives: Patients with hypofibrinogenemia and fibrinogen levels of > 
0.5g/l are reportedly asymptomatic or have a mild bleeding phenotype. Men-
orrhagia, intramuscular hemorrhage and gastrointestinal bleeding are most 
common. 
Methods: Here, we report 3 families with mild hypofibrinogenemia and very 
different clinical manifestations. 
Results: Family 1: The mother and 2 sons have fibrinogen levels around 
0.8–1.0 g/l. Both boys are suffering from congenital heart disease (CHD). The 
mother and the older son suffer from bleedings. The mother has in addition a 
possible von Willebrand Syndrome with von Willebrand parameters in the 
lower limit. The older son has in addition an intermittent platelet dysfunc-
tion. He had various bleedings. The younger brother has up to now no bleed-
ings. Family 2: The 17 years old boy has a fibrinogen between 0.9 – 1.2 g/dl 
and a platelet dysfunction. He had a bleeding after adenoidectomy. Bleeding 
occurred after surgery for a sinus pilonidalis and poor wound healing was 
observed. The older brother and the father had epistaxis, the mother easy 
bruising. They have fibrinogen in the normal range. Family 3: All 3 children 
have fibrinogen around 1.3 and 1.5g/dl. The parents were not evaluated. Two 
girls of the family showed, in addition, von Willebrand parameters in the 
lower limit. One girl is suffering from poor wound healing, even of minor 
wounds. The other girl and a brother have non problems. 
Conclusion: The bleeding symptoms of hypofibrinogenemia were very het-
erogeneous even in the same family. Additional risk factors seem to be cru-
cial. When anticoagulation is required unexpected severe bleeding can occur. 
Disclosure: No significant relationships. 

P 083 Sepsis-like Viral Infection and Cerebral 
 Microembolism by Human Parechovirus Typ 3 in a Newborn
S. Hütker1, V. Orth1, A. Bernhard2, C. Boelke1, A. Artlich1

1Department Of Pediatrics, Oberschwaben Hospital, Ravensburg, Germany,  
2Department Of Neuroradiology, Oberschwaben Hospital, Ravensburg, Germany

Objectives: We report on a newborn who after uncomplicated birth and 
postnatal appearance on day 8 post natum was admitted to hospital with 
fever and sepsis-like illness. 
Methods: Procalcitonin was elevated, but physical examination, chest X-ray, 
abdominal ultrasound, echocardiography and spinal tap at first revealed no 
focus of infection. After further laboratory examinations with D-dimers elev-
ated up to 6535 µg/l, prothrombin time reduced to 43 %, PTT prolonged to 
87 sec and coagulation factor IX reduced to 12 %, cranial MRI was performed 
in search for intracranial hemorrhage or sinus venous thrombosis, but in-
stead showed ischemic areas in the white matter. 

Results: By use of multiplex-PCR human parechovirus type 3 could be de-
tected in the patient´s CSF as well as in the feces of the parents. FFP was ap-
plicated and anticoagulation with unfractionated heparin was started and 
continued for 3 months, resulting in an excellent clinical outcome. 
Conclusion: We postulate para-infectious vasculitis leading to cerebral 
microembolism as the most probable cause of ischemia in this patient. We 
recommend to look for human parechovirus type 3 in children with sepsis-
like illness and signs of disseminated intravascular coagulation, even if CSF 
cell count is normal. 
Disclosure: No significant relationships. 

Platelets 

P 084 Plasma ADAMTS13 Activity in Chronic 
 Thromboembolic Pulmonary Hypertension
A. Panzenböck1, R. Sadushi-Kolici1, B. Plaimauer2, H. Gritsch2, P. L. Turecek3, 
I.M. Lang4

1Department Of Cardiology, Internal Medicine Ii, Medical University of Vienna, 
Vienna, Austria, 2Now Part Of Shire, Baxalta Inovations GmbH, Vienna, Austria, 
3Global Medical Affairs, Baxalta Innovations GmbH, Vienna, Austria, 4Department 
Of Cardiology, Internal Medicine Ii, Medical University of Vienna, Wien, Austria

Objectives: Deficiency of ADAMTS13 activity leads to von Willebrand factor 
giant multimers with high affinity for platelets and high thrombotic risk. Be-
cause elevated levels of vWF are associated with thrombosis, we hypothesized 
that ADAMTS13 activity is involved in major vessel thrombosis of pulmon-
ary hypertension. Therefore, we determined ADAMTS13 activity in non-
thromboembolic pulmonary arterial hypertension (PAH), and in chronic 
thromboembolic pulmonary hypertension (CTEPH). 
Methods: ADAMTS13 activity was measured in a kinetic assay using the flu-
orescence resonance energy transfer substrate VWF 73, and ADAMTS13 
concentration was measured in an enzyme-linked immunosorbent assay. 
Plasma samples of 89 patients (mean age 55±14 years) were obtained at time 
of diagnosis. 
Results: 45 patients (51%) were diagnosed with CTEPH, 36 patients (40%) 
with PAH, and 8 (9%) patients with pulmonary hypertension (PH) due to 
lung disease and/or hypoxia. ADAMTS13 activity and concentration showed 
no significant difference between patients with CTEPH (0.97±0.26U/mL; 
0.59±0.17µg/mL), PAH (0.98±0.29U/mL; 0.58±0.21µg/mL) and PH 
(0.80±0.22U/mL; 0.54±0.17µg/mL). However, a significant reduction of 
ADAMTS13 activity and concentration was found in patients with PAH as-
sociated with CTD (0.77±0.27U/mL; 0.46±0.22µg/mL) compared to patients 
with idiopathic PAH (1.06±0.27U/mL, P≤0.01; 0.62±0.19µg/mL, P≤0.05). 
Gel-based analysis of the size of vWF multimers was in accordance with these 
findings.
Conclusion: No significant difference of ADAMTS13 activity and concen-
tration was observed in plasma levels of patients with CTEPH compared to 
PAH or PH. However significantly reduced ADAMTS13 activity and concen-
tration were found in patients with PAH associated with CTD, and PH com-
pared to patients with idiopathic PAH. 
Disclosure: No significant relationships. 
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Fig. 1 
FCA-Results for platelets of citrated whole blood 
form healthy donors treated with different agon-
ists or PBS (negative control) after incubation 
without (grey dots) or with ASS (red dots). A) 
CD62P-Expression [MFI x % gated]. B) aggregate 
formation shown by double positive events [%]. 
Significant differences were calculated by Wilcox-
on matched-pairs signed rank test between ASS 
treated and non treated samples. (p>0.05=ns; 
p<0.05=*; p<0.005=**; p<0.0005=***).
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P 085 Evaluation of a flow-cytometer based platelet 
 aggregation assay to test platelet inhibition by 
 acetylsalicylic acid in small volume blood samples
J. Wesche1, K. Althaus2, S. Liedtke2, C. J. Matthias2, A. Greinacher1

1Abt. Transfusionsmedizin , Institut für Immunologie und Transfusionsmedizin, 
Greifswald, Germany, 2Institute Of Immunology And Transfusion Medicine,  
Universitätsmedizin Greifswald, Greifswald, Germany

Objectives: Platelet aggregation assays require high volumes of platelet rich 
plasma or whole blood. Sometimes only small sample volumes are available 

for platelet function testing. A low volume flow cytometer-based aggregation 
assay was introduced by De Cuyper et al. (2013). We evaluated this assay with 
blood from healthy donors treated with or without acetylsalicylic acid (ASS) 
for its differences in aggregation and P-selectin (CD62P) expression. 
Methods: 200µL citrated whole blood (pre-incubated with or without 50mg/
mL ASS for 10min) was aliquoted into two 100µL tubes. Platelets were 
stained with CD31-FITC or -PE, respectively. Samples were washed twice, re-
suspended in 100µL hirudinized buffer (PBS with Ca/Mg, containing 20% 
normal plasma) and mixed. CD62P-AF647 was added and 20µL of each 
sample were incubated with ADP (20µM), TRAP (20µM), arachidonic acid 
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(750µM), epinephrine (2.5µM), collagen (5µg/mL) or buffer. Platelet acti-
vation was stopped using 0.5% paraformaldehyde after 3min. FITC- and PE-
double positive events (=aggregate formation) and CD62P-expression were 
analyzed by flow cytometry. 
Results: Comparing platelets treated with and without ASS, CD62P-ex-
pression was not decreased using ADP, collagen, arachidonic acid or epi-
nephrine (▶ Figure 1) but only using TRAP. Contrary, the aggregate 
formation was significantly decreased using ADP, collagen, arachidonic acid 
and TRAP but not with epinephrine. The negative control revealed an acti-
vation of CD62P when adding ASS but no aggregate formation. 
Conclusion: While CD62P-expression is not affected by ASS, this aggregation 
method might be helpful to detect ASS intake from patients when only small 
blood volumes are available. 
Disclosure: No significant relationships. 

P 086 Multivariate Analysis of Platelet Shape, Blood-,  
 Aggregation- and Flow Cytometry-Markers Reveals 
 Difference Between Controls, Early and Late Onset 
 Alzheimers Disease
H. Neeb1, M. Kraus2, E. Strasser3, P. Bugert4

1Multimodal Imaging Physicis Group, University of Applied Sciences Koblenz,  
Remagen, Germany, 2Platelet Lab, Geiselgasteig Ambulance, Grünwald, Germany, 
3Department Of Transfusion Medicine And Haemostaseology, University Hospital 
Erlangen, Erlangen, Germany, 4Heidelberg University, Medical Faculty Mannheim, 
Institute of Transfusion Medicine and Immunology, Mannheim, Germany

Objectives: The current study investigates the possibility to differentiate 
early and late onset Alzheimers Diseases (AD) patients from each other and 
from a healthy control population by employing a combined multivariate 
analysis of platelet shape data, patient blood count as well as aggregation- 
and flow cytometry markers. 
Methods: A total of 47 markers for geometrical shape change [1], platelet ag-
gregation, flow cytometry and standard blood count were obtained in age-
matched groups of 15 healthy volunteers, 11 early onset and 19 late onset AD 
patients. Principal components (PC) were determined from those markers 
and components without a significant contrast between each of the three 
groups were removed. Employing the remaining PCs, the signed Euclidean 
distance (dE) of each individual datapoint (control, early/late onset AD) from 
the centre-of-gravity of the control group was determined and plotted for 
each of the three groups. 
Results: ▶ Fig. 1a shows the scatter between the 3rd and 4th PC. The dis-
tribution of dE is shown in ▶ Fig. 1b. A clear difference between the groups is 
observed, with a small overlap between controls and late onset AD patients. 
The early onset patients are somewhere “in between” the two other groups. 

Conclusion: A difference between controls, early/late onset AD patients was 
observed using a multivariate analysis approach of platelet data and clinical 
blood count. [1] Kraus, et al. Platelets (11); 2013. 
Disclosure: No significant relationships. 

P 087 Natriuretic peptides weaken platelet aggregation in 
patients with ST-segment elevation myocardial infarction
L. Malinova1, N. Furman2, P. Dolotovskaya1, T. Denisova3, N. Puchnyan1

1Research Institute Of Cardiology, Satatov State Medical University, Saratov,  
Russian Federation, 2Research Institute Of Cardiology, Saratov State Medical  
University, Saratov, Russian Federation, 3Therapy And Gerontology, Saratov State 
Medical University, Saratov, Russian Federation

Objectives: Cyclic guanosine-3’,5’-monophosphate (cGMP) is a key second 
messenger for both nitric oxide and natriuretic peptides (NP) cardiovascular 
effects. Particulate guanylyl cyclase (pGC) is a second guanylyl cyclase 
enzyme to control cGMP synthesis, which is known to be activated by NP. 
There is certain gap in evidence supporting NP role in regulating platelet 
function. The role of NP-pGC-cGMP in platelets under pharmacological 
suppression is controversial. 
Methods: We studied on-treatment platelet aggregation and secretion in-
duced by ADP (10 mcM) and collagen (2 mcg/mL) in 80 male patients with 
ST segment elevation myocardial infarction (STEMI), on admission to the 
ICU and on the 7th day. Antiplatelet therapy consisted of aspirin and ticagre-
lor in standard regimen. Platelet function was also assessed with a brain na-
triuretic peptide (BNP) preincubation in STEMI patients and practically 
healthy volunteers (PHV). 
Results: In patients with BNP > 100 pg/mL ADP induced aggregation was 
significantly lower than in those with BNP < 100 pg/mL (p =0.019). ADP-in-
duced aggregation in patients with BNP > 100 pg/L was also significantly 
slower (p = 0.013). Pharmacodynamic profiles of prescribed antiplatelet ther-
apy differs in patients with high and low BNP levels. Preincubation with a 
BNP solution resulted in a significant decrease in aggregation parameters in 
PHV and STEMI patients (p <0.05). No changes in dense granules secretion 
was detected in patients with high and low BNP levels, and after BNP prein-
cubation. 
Conclusion: Received results support the suggestion that natriuretic peptides 
play a noticeable role in the regulation of platelet function including modifi-
cation of antiplatelet agents’ pharmacodynamics. 
Disclosure: No significant relationships. 
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Fig. 1 Binding of Eap domains to platelets (MFI) Fig. 2 CD62P expression (fold increase)
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erP 088 Serum sphingosine-1-phosphate is decreased in 
subjects taking aspirin: Association analyses with blood 
cell-related parameters in the Study of Health in 
 Pomerania cohort
E. Moritz1, N. Friedrich2, E. Schwedhelm3, G. Daum4, S. B. Felix5, M. Dörr5, 
B.H. Rauch6

1Partner Site Greifswald, German Center for Cardiovascular Research (DZHK), 
Greifswald, Germany, 2Institute Of Clinical Chemistry And Laboratory Medicine, 
University Medicine Greifswald, Greifswald, Germany, 3Institute Of Clinical Phar-
macology And Toxicology, University Medical Center Hamburg-Eppendorf, Ham-
burg, Germany, 4Clinic And Polyclinic For Vascular Medicine, University Heart 
Center, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 5De-
partment Of Internal Medicine B, University Medicine Greifswald, Greifswald, Ger-
many, 6Institute Of Pharmacology, Department Of General Pharmacology, Univer-
sity Medicine Greifswald, Greifswald, Germany

Objectives: The platelet-derived sphingosine-1-phosphate (S1P) is a bioac-
tive signaling lipid involved in numerous biological processes such as inflam-
matory and immunomodulatory responses as well as vascular homeostasis. 
The secretion of S1P from platelets is dependent on the formation of thromb-
oxane and subsequent activation of the thromboxane receptor. S1P does not 
only play a role as mediator but also as a biomarker for cardiovascular pa-
thologies as altered concentrations are associated with coronary artery and 
peripheral vascular diseases. Recently, we determined a reference range for 
serum S1P (0.534–1.242 µmol/L) in individuals without cardiometabolic dis-
orders. The present study aims to identify associations between individual 
S1P concentrations and blood cell-related parameters and the impact of pla-
telet aggregation inhibitors, e.g. aspirin, on serum S1P levels. 
Methods: We determined serum S1P concentrations in 4194 participants of 
the Study of Health in Pomerania (SHIP)-TREND cohort using liquid chro-
matography-tandem mass spectrometry and performed association analyses, 
e.g. analyses of variance and linear regression models, with respective blood 
cell-related parameters and medication data. 
Results: S1P concentrations were significantly associated with white and red 
blood cell counts, hematocrit as well as platelet counts (p<0.01 for all). Indi-
viduals treated with platelet aggregation inhibitors, i.e. aspirin and clopido-
grel, showed decreased S1P concentrations (0.807 vs. 0.753 vs. 0.730 µmol/L, 
p<0.01). 
Conclusion: The main source for S1P in blood is reflected by the strongest 
association found for platelet counts. Decreased S1P levels due to aspirin in-
take imply systemic effects of reduced S1P secretion from platelets. Modulat-

ing circulating S1P may be a potential therapeutic strategy in individuals at 
cardiovascular risk. 
Disclosure: No significant relationships.

P 089 Extracellular Adherence Protein (Eap) Tandem 
 Repeat Domain EapD3D4 from Staphylococcus aureus 
binds to Human Platelets and Triggers Platelet Activation
R. Palannkar1, B. Haracska1, U. Binsker1, S. Hammerschmidt2, A. Greinacher1

1Institute For Immunology And Transfusion Medicine, University Medicine  
Greifswald, Greifswald, Germany, 2Department Of Molecular Genetics And  
Infection Biology , University of Greifswald, Greifswald, Germany

Objectives: Staphylococcus aureus and its secreted products can interact di-
rectly with platelets or indirecty through recruitment of serum components 
acting as molecular bridges. The staphylococcal secreted extracellular adher-
ence protein (Eap), with four tandem repeat domains (D1 through D4) is a 
member of the secretable expanded repertoire adhesive molecules (SERAM), 
and is known to activate platelets. Here we show that only the EapD3D4 do-
main binds to platelets and triggers platelet activation. 
Methods: His6-tagged EapD1D2, D3D4, D3 and D4 domains were heterolo-
gously expressed in E. coli. Binding of Eap domains to washed platelets was 
detected by anti- His6 antibody and platelet activation was quatintified by 
measuring CD62P expression by flow cytometry and confocal fluorescence 
microscopy. In addition, a novel microbead array based “bacteriomimetic” 
microfluidic platform was developed to investigate functional interactions 
between individual Eap domains and platelets under flow conditions. 
Results: Binding of EapD3D4 to washed platelets was significantly higher 
[▶ Fig 1: X-mean of MFI 13.38 ± 4.07 mean±SD, n=6 donors and P <0.001] 
in comparison to EapD1D2, D3, D4 and buffer controls. CD62P expression in-
creased in the presence of EapD3D4 [▶ Fig 2: Fold increase 6.24 ± 4.8 
mean±SD, n=6 donors and P <0.0001] but not in the presence of the other 
domains. Fluorescence confocal microscopy revealed EapD3D4 binding to the 
platelet surface and subsequent formation of platelet aggregates [▶ Fig 3]. On 
“bacteriomimetic”microbead arrays, platelets showed specific interaction and 
adhesion only with those immobilized with EapD3D4 [▶ Fig 4].
Conclusion: The domain D3D4 from S.aureus Eap protein mediates Eap 
binding to platelets and triggers platelet activation and aggregation. 
Disclosure: No significant relationships. 
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P 090 Anti-PF4/heparin antibodies bind to PF4 on 
 Gram-positive Bacteria
M. Wolff1, R. Palankar2, T. Kohler3, Y. Gruel4, S. Hammerschmidt5,  
A. Greinacher2

1Institut Für Immunologie Und Transfusionsmedizin, Abteilung Transfusionsmedi-
zin, Universitätsmedizin Greifswald, Greifswald, Germany, 2Institut Für Immu-
nologie Und Transfusionsmedizin Abteilung Transfusionsmedizin, Universitätsmed-
izin Greifswald, Greifswald, Germany, 3Department Of Molecular Genetics And In-
fection Biology, Interfaculty Institute For Genetics And Functional Genomics, Uni-
versity of Greifswald, Greifswald, Germany, 4Department Of Medical Biology, 
Centre Hospitalier Universitaire de Tours, Tours, France, 5Department Of Molecular 
Genetics And Infection Biology, University of Greifswald, Greifswald, Germany

Objectives: Heparin induced thrombocytopenia (HIT) is likely a misdirected 
bacterial host defence mechanism. The chemokine platelet factor 4 (PF4, 
CXCL4) binds charge-dependently to polyanions, such as heparin, which 
leads to a conformational change of PF4 and expression of antigenic neo-epi-
topes. HIT antibodies bind to these neoepitopes. PF4 expresses the same epi-
topes after binding to Lipid A on Gram negative E.coli, as we have shown re-

cently. We now systematically investigate binding of PF4 to Gram-positive 
bacteria. 
Methods: We tested binding of PF4 to living bacteria using a protein-A defi-
cient strain of Staphylococcus aureus (SA113Δspa) and a capsule-free pneu-
mococcus (Streptococcus pneumoniae D39Δcps). To quantify conformational 
changes of bound PF4, we used the PF4/H specific monoclonal antibodies 
KKO and 5B9, and purified IgG from HIT-patients, which was preadsorbed 
with S.aureus or pneumococcus to deplete bacteria-specific-IgG. Binding of 
antibodies was quantified by flow cytometry, using fluorescent secondary 
antibodies. 
Results: Binding of PF4 is dose-depended and shows saturation at 10µg/mL 
for S. aureus and 20µg/mL for S. pneumoniae, respectively. PF4 changes its 
conformation after binding to both, Gram-positive bacterial species. This 
was demonstrated by binding of the PF4/H complex specific monoclonal 
antibodies KKO and 5B9, as well as of IgG antibodies from HIT patients. 
Conclusion: We provide further evidence that PF4 binds to Gram-positive 
bacteria, hereby expressing a neoepitope, recognized by PF4/H specific anti-
bodies. This further supports the role of PF4 as part of a broad reacting bac-
terial host defence system. 
Disclosure: No significant relationships. 

P 091 Clopidogrel in Critically Ill Patients
C. Schoergenhofer1, E. Hobl1, P. Schellongowski2, G. Heinz3, W. S. Speidl3,  
J. M. Siller-Matula3, M. Schmid4, R. Sunder-Plaßmann5, T. Stimpfl5,  
M. Hackl6, B. Jilma7

1Clinical Pharmacology, Medical University of Vienna, Vienna, Austria,  
2Department Of Medicine I, Medical University of Vienna, Vienna, Austria,  
3Department Of Medicine Ii, Medical University of Vienna, Vienna, Austria,  
4Department Of Medicine Iii, Medical University of Vienna, Vienna, Austria,  
5Department Of Laboratory Medicine, Medical University of Vienna, Vienna,  
Austria, 6Tamirna Gmbh, TAmirNA GmbH, Vienna, Austria, 7Department Of Clinical 
Pharmacology, Medical University of Vienna, Vienna, Austria

Objectives: Only limited data are available on treatment of critically ill pa-
tients with clopidogrel. The aim of this trial was to investigate the effects and 
the drug concentrations of the CYP450 activated pro-drug clopidogrel and 
the half-life of the similarly metabolized pantoprazole in critically ill patients. 
Methods: Critically ill patients with prior clopidogrel (75mg) (n=43) or pan-
toprazole (40mg) (n=16) therapy were included. Platelet inhibition was as-
sessed by ADP-induced whole blood aggregometry and measurement of va-
sodilator-stimulated phosphoprotein phosphorylation (VASP-P). Plasma 
concentrations of clopidogrel, its active metabolite and of pantoprazole were 
quantified by tandem mass spectrometry. 
Results: ADP-induced aggregometry in whole blood classified 74% (95% 
confidence intervals (CI) 59–87%) of ICU patients as poor responders 
(n=43), and 65% (95% CI 49–79%) responded poorly according to the 
VASP-P assay. Whereas the plasma levels of clopidogrel active metabolite 
normally exceed the inactive prodrug ~30-fold, parent drug levels even ex-
ceeded those of the metabolite 2-fold in critically ill patients. The half-life of 
pantoprazole was several-fold longer in ICU patients compared to reference 
populations. 
Conclusion: The majority of critically ill patients respond poorly to clopido-
grel and may therefore be at increased risk to experience cardiovascular 
events. The inverse ratio of prodrug/active metabolite indicates insufficient 
metabolization of clopidogrel, which is independently confirmed by the 
~5-fold increase in half-life of pantoprazole. Thus, high-risk patients in the 
ICU may benefit from treatment with alternative platelet inhibitors. 
Disclosure: No significant relationships. 

Fig. 3 
EapD3D4 binds to platelets

Fig. 4 
Platelets bind to “bac-
teriomimetic” micro-
bead arrays with 
EapD3D4
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P 092 Impact of glycoprotein VI signalling in platelet 
 mediated amyloid β fibril formation
S. Gröniger, L. Donner, I. Krüger, M. Elvers
Department Of Vascular And Endovascular Surgery, Heinrich-Heine-University 
Düsseldorf, Düsseldorf, Germany

Objectives: Platelets display all enzymatic activities necessary to produce 
amyloidβ (Aβ) peptides and therefore play a role in Aβ plaque formation in 
Alzheimer’s disease (AD). Additionally, studies depicted increased platelet 
activation in AD patients and AD mice. Recently we were able to show that 
platelets contribute to Aβ aggregation through integrin αIIbβ3 induced out-
side-in signalling. Experiments were performed to further investigate poten-
tially related receptors in the plaque formation process. In particular the in-
teraction between the collagen receptor GPVI and Aβ40 was investigated. 
Methods: Cell culture experiments and Western Blot to analyse Aβ and pla-
telet interaction. 
Results: GPVI inhibiting studies in platelet cell culture using a GPVI anti-
body indicated reduced Aβ aggregation. Additionally performed analysis of 
the downstream GPVI signalling pathway by determining LAT phosphory-
lation showed an increased phosphorylation rate after prolonged stimulation 
with soluble Aβ. Inhibition of integrin αIIbβ3 leads to reduced phosphory-
lation of LAT after Aβ stimulation and therefore gives strong evidence to-
wards a secondary loop of activation. This is supported by immunoprecipi-
tation studies showing no interaction of GPVI and Aβ. The formation of fi-
brin upon platelet mediated Aβ aggregation suggests that fibrin might play a 
role in GPVI signaling during platelet-mediated Aβ fibril formation. 
Conclusion: The experiments provided first evidence that no direct binding 
of Aβ to GPVI occurs but indicate a secondary loop of GPVI activation via 
Integrin αIIbβ3 binding. Further investigation of ligands involved in this pro-
cess is currently in progress. 
Disclosure: No significant relationships. 

 Platelet dysfunction

P 093 Hemorrhagic diathesis caused combined mild 
thrombocytopenia and platelet dysfunction due to 
 heterozygous mutations in β1 tubulin and thromboxane A2 
receptor
P. Bugert1, L. Fischer2, R. Knoefler3, K. Althaus4, T. Bakchoul5
1Heidelberg University, Medical Faculty Mannheim, Institute of Transfusion  
Medicine and Immunology, Mannheim, Germany, 2Department Of Pediatric  
Hematology/oncology/hemostaseology, Children‘s Hospital, Leipzig University, 
Leipzig, Germany, 3Department Of Pediatric Haemostaseology, Medical Faculty 
Carl Gustav Carus of Technical University Dresden, Dresden, Germany, 4Institute 
Of Immunology And Transfusion Medicine, Universitätsmedizin Greifswald,  
Greifswald, Germany, 5German Red Cross Blood Service Baden-wuerttemberg – 
Hessen, Tübingen, Centre of Clinical Transfusion Medicine, University Hospital 
Tubingen, Tübingen, Germany

Objectives: Introduction: Chronic hemorrhagic diathesis in patients showing 
normal levels of plasmatic clotting factors strongly suggests for congenital pla-
telet disorders (CPD). We report on a pediatric patient (male, 3 years) with 
clinical signs of bleeding. The diagnostic work up included morphologic, he-
mostaseologic and molecular genetic investigation of the patient and his family. 
Methods: The index patient (D1), a sibling (D2), his mother (D3) and father 
(D4) were included for laboratory investigation. Light transmission aggrego-
metry was performed using standard concentrations of ADP, collagen, AA, 
epinephrin and U46619. Blood smears were processed for immunostaining 
of several platelet proteins. The TUBB1 and TBXA2R genes were sequenced 
from genomic DNA. PCR methods with sequence-specific primers (PCR-

SSP) were developed for genotyping the TUBB1*c.920G>A and 
TBXA2R*c.908T>C variants. 
Results: Platelet counts in D1, D2 and D4 indicated mild thrombocytopenia 
with approximately 100 Gpt/L. In D1 and D2 immunofluorescence micro-
scopy indicated defects in ß1-tubulin. The TUBB1 gene was heterozygous for 
the c.920G>A variant (rs6070697; p.R307H) in D1 and D4. Platelet aggre-
gation on AA and U46619 stimulation was significantly diminished D1 and 
D3. The TBXA2R gene revealed a novel heterozygous mutation c.908T>C 
(p.L303P) in D1 and D3. Screening for the c.908C allele of 11,426 healthy 
blood donors was negative. 
Conclusion: In the present case bleeding is caused by thrombocytopenia in-
herited from the father and platelet dysfunction inherited from the mother. 
However, it remains unclear whether the common TUBB1*c.920G>A variant 
is associated with low platelet counts. Platelet dysfunction presumably is 
caused by the novel TBXA2R*c.908T>C mutation. 
Disclosure: No significant relationships. 

P 094 Functional defect of integrin αIIbβ3 without 
 reduced antigen expression
A. Tolios1, E. Salzer2, T. Schwarz3, B. Eichelberger1, L. Kager2, S. Panzer4

1University Clinic Of Blood Group Serology And Transfusion Medicine , Medical 
University of Vienna, Vienna, Austria, 2Department Of Pediatrics, St. Anna  
Kinderspital and Children‘s Cancer Research Institute, Vienna, Austria, 3Institute 
Of Medical Genetics, Medical University of Vienna, Vienna, Austria, 4Clinical  
Department Of Blood Group Serology And Transfusion Medicine, Medical  
University of Vienna, Vienna, Austria

Objectives: Glanzmann thrombasthenia (GT) is an inherited bleeding dis-
order caused by changes in the platelet receptor integrin αIIbβ3 (GPIIb/IIIa). 
Changes in the responsible genes, ITGA2B and ITGB3, can lead to an ab-
sence (GT type I) or a major reduction in the expression (below 20%, GT 
type II) of the receptor on the platelet surface. In rare cases variations of the 
receptor display a dysfunctional protein without major impairment of the re-
ceptor abundance (GT variant). 
Methods: In this study we present the case of a patient with a bleeding dis-
order due to functional defect of αIIbβ3. The patient presented with severe 
hematomas (face, ear, thorax) without previous trauma. Apart from severe 
bruising no other hemorrhages could be detected. The family history is 
negative for severe bleeding adverse events following trauma or surgery apart 
from easy bruising. Both platelet count and plasmatic coagulation did not 
display any significant abnormality, the patient does not take any regular 
medication. 
Results: When analyzing platelet function using light transmission aggrego-
metry, the patients’ platelets showed an absent activation with both collagen 
and epinephrine. Interestingly, antigen expression measured by flow cyto-
metry was only minimally decreased for GPIIb and unaltered for GPIIIa as 
well as other platelet surface receptors (GPIb, GPIX, GPIV, GPVI). 
Conclusion: As the patient did not show any other remarkable phenotype 
and the family history was negative for severe bleeding following trauma or 
surgery, no medication was started but due to the young age of the index pa-
tient a close follow up in the outpatient clinic was initiated. 
Disclosure: No significant relationships. D
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P 095 High platelet activity in hypothermic patients with 
acute ST-elevation myocardial infarction
T. Scherz1, T. Hofbauer1, A. Ondracek1, D. Simon1, C. Testori2, F. Sterz2,  
A. Mangold2, I.M. Lang3

1Internal Medicine Ii/cardiology , Medical University Vienna, Vienna, Austria, 
2Emergency Medicine, Medical University Vienna, Vienna, Austria, 3Department Of 
Cardiology, Internal Medicine Ii, Medical University of Vienna, Vienna, Austria

Objectives: Myocardial infarction (MI) is one of the leading causes of death 
and morbidity worldwide. Therapeutic hypothermia (TH) is used in patients 
with cardiac arrest and infants suffering from birth asphyxia. Cardioprotec-
tive mechanisms of TH in MI are in discussion. Effects of TH on platelets and 
hemostasis in-vivo are still to be clarified, especially in MI patients. 
Methods: The STATIM (Strategic TArget Temperature management In Myo-
cardial Infarction) study investigated the impact of TH during STEMI, aim-
ing at a temperature below 35°C during reperfusion. All patients received 
prasugrel and acetylsalicylic acid. 120 patients underwent a 1:1 randomiza-
tion and biological samples were immediately processed for laboratory multi-
plate®, ELISA and flow cytometry analysis. 
Results: Platelet multiplate® analysis revealed increased responsiveness 
(TRAP-test) of platelets from cooled patients. Plasma levels of ADP, an im-
portant in-vivo platelet stimulus, were found to be significantly elevated in 
patients receiving TH. We observed significant longer bleeding times in TH 
patients, which were accompanied by more clinical bleedings, whereas pla-
telet count and fibrinogen were not affected by TH. In patients treated with 
TH, mean platelet volume was identified as an independent predictor of 
bleeding events. 
Conclusion: Our in-vivo study of MI patients revealed that TH leads to high 
platelet responsiveness and clinical bleeding events, which can be predicted by 
the mean platelet volume. Correlation with outcome data will identify the clini-
cal importance of these findings regarding ischemia and cardiac function. 
Disclosure: No significant relationships. 

P 096 Impaired platelet function caused by Vibrio cholera 
outer membrane vesicles
W. C. Schrottmaier1, M. Dongre2, S. N. Wai2, M. Forsell1
1Clinical Microbiology, Umea University, Umea, Sweden, 2Department Of  
Molecular Biology, Umea University, Umea, Sweden

This abstract has been withdrawn

Inherited thrombocytopenias

P 097 Delayed diagnosis of MYH-9 related disorder in a 
man with azoospermia and desire for fertility
K. Heidinger, R. Fischer, M. Alrifai, B. Kemkes-Matthes
University Of Gießen, Haemostasis Center, Gießen, Germany

Objectives: MHY-9 related disorders (MYH-9 RD) belong to the group of 
autosomal- inherited giant platelet disorders. They are characterized by mac-
rothrombocytopenia and inclusion bodies in leukocytes or as syndromic 
forms combining these features with hearing loss and/or nephropathy and/or 
pre- senile cataracts. MYH-9 gene codes for the cytoplasmic contractile pro-
tein non-muscular myosin heavy chain IIA. Bleeding tendency is usually 
mild to moderate. 
Methods: We report about a 46 year old male with more than 20 years history 
of chronic immune thrombocytopenia which was non- responsive to corti-
costeroids. Despite thrombocytopenia multiple surgeries were performed 
without any treatment and without increased bleeding. In our outpatient 
clinic the patient was presented before testicular biopsy due to non-obstruc-

tive azoospermia and desire for fertility. Anamnesis revealed presenile cata-
ract surgery in the age of 36 years and beginning high tone hearing loss. 
Results: Laboratory testing demonstrated platelet count of 31 × 109/L but no 
free or bound platelet autoantibodies by standard glycoprotein-specific assay. 
Von Willebrand disease type IIB and Bernard Soulier syndrome were ex-
cluded. Mean platelet volume was increased to 16.8 fL. Diagnosis of MYH-9 
RD was based on identification of the granulocyte inclusion bodies using 
blood smears and confirmed by genotyping. Genetic testing of the MYH-9 
gene revealed c.5717C>T; p.Thr1906Met (het) and a heterozygous dupli-
cation of intron/exon crossing to exon 37. Testicular biopsy was successfully 
done without any treatment, sperms were obtained and in vitro fertilisation is 
planned despite of hereditary disease. 
Conclusion: Patients with MYH-9 RD may be misdiagnosed as having im-
mune thrombocytopenia. 
Disclosure: No significant relationships. 

P 098 Immunofluorescence analysis on a blood smear – 
validation of stability of blood smears during storage
L. Lex1, J. Wesche2, M. Baschin1, A. Greinacher1, K. Althaus1

1Institut Für Immunologie Und Transfusionsmedizin, Universitätsmedizin  
Greifswald, Greifswald, Germany, 2Transfusionsmedizin, Universitätsmedizin 
Greifswald, Greifswald, Germany

Objectives: Inherited platelet disorders can pose diagnostic challenges. Many 
inherited platelet disorders are associated with morphological defects of pla-
telet receptors, granule proteins and cytoskeletal proteins. A specialized test-
ing to evaluate these inherited platelet disorders is the immunofluorescence 
microscopy. However, the preanalytic requirements for immunofluorescence 
microscopy are not well known. 
Methods: Anticoagulated blood (EDTA, Citrate, Hirudin) from 3 different 
donors with two technical replicates and blood smears of 3.5µl blood were 
prepared within 4h after drawing. Air dried blood smears were stained on 
day 0, 1, 3 and 7 after preparation, using different antibodies against the GP 
IIbIIIa and GP IbIX and granula markers (P-Selectin, vWF, Thrombospon-
din, CD63, Lamp1, Lamp2). We also visualized cytoskeleton structures like 
NMMIIa, alpha and ß1 tubulin and filamin A. Intensity and distribution of 
markers were evaluated by two independent investigators. 
Results: Stability of morphological markers with EDTA-anticoagulated blood 
is superior. The receptor markers GPIIbIIIa and GPIbIX are stable during 
storage of air dried blood smears with a slight reduction in intensity after 3 
days. We also see a reduction in intensity in all granule markers. Tubulin sta-
bilizes during storage and got better up to day one, NMMIIA remain stable 
during storage. Filamin A has a diffuse distribution at day 0 and showed a 
ring structure on day 7 in all samples. 
Conclusion: Preanalytic requirements of immunofluorescence microscopy are 
suitable for patients without direct access to a specialized laboratory and air 
dried blood smears from EDTA-blood are stable for shipment for several days. 
Disclosure: No significant relationships. 
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Acquired thrombocytopenias

P 099 Binding Characteristics of Anti-Platelet Factor 
4/Polyanion Antibodies on Different Substrates
H. T. Nguyen, A. Greinacher
Institute For Immunology And Transfusion Medicine, University Medicine Greifs-
wald, Greifswald, Germany

This abstract has been withdrawn

P 100 Correlation between the activation state of Integrin 
alpha IIb beta 3 and changes in protein structure
U. Janke, M. Delcea
Intsiute For Biochemistry (zik Hike), University Greifswald, Greifswald, Germany

Objectives: Integrin alpha IIb beta 3 is a heterodimeric transmembrane pla-
telet receptor which plays an essential role in hemostasis and is involved in 
the autoimmune disease Immune thrombocytopenia (ITP). The capacity of 
the immune system to induce an immune response are likely related to differ-
ent conformations of αIIbβ3. We investigate in a membrane environment 
whether there is a correlation between the activation state of αIIbβ3 by man-
ganese ions (Mn2+) and changes in protein secondary structure. 
Methods: Integrin αIIbβ3 was incorporated into 1,2-Dimyristoyl-sn-glyce-
ro-3-phosphorylglycerol (DMPG)/ 1,2-dimyristoyl-sn-glycero-3-phospho-
choline (DMPC) liposomes. The protein was then activated by Mn2+ and the 
activation state of αIIbβ3 was verified by conformation specific antibody 
(PAC-1) binding using enzyme-linked immunosorbent assay (ELISA). and 
related interaction analysis with PAC-1 and other ligands were performed by 
surface plasmon resonance (SPR) and quartz crystal microbalance 
(QCM).Changes in αIIbβ3 structure induced by Mn2+ were investigated by 
circular dichroism (CD). 
Results: The successful reconstitution of αIIbβ3 into liposomes was proved 
by SDS-PAGE and flow cytometry. We showed by ELISA using PAC-1 that a 
concentration of 1mM Mn2+ activates αIIbβ3. The binding of PAC-1 to ac-
tive protein was further confirmed by SPR and QCM analyses. First CD ex-
periments indicate changes in protein structure upon Mn2+-induced acti-
vation of αIIbβ3 incorporated into liposomes. This suggests a correlation of 
activation state and changes in protein secondary structure. 
Conclusion: Using a combination of biophysical methods and ELISA, we 
showed that αIIbβ3 reconstituted into liposomes is activated by Mn2+ and the 
activation state is related to changes in the secondary structure of the protein. 
Disclosure: No significant relationships. 

P 101 Effect of platelet size on the platelet reactivity in 
the HIPA-test
L. Kraus1, S. Handtke1, J. Rollin2, J. Wesche3, Y. Gruel2, A. Greinacher4,  
T. Thiele1

1Institut Für Immunologie Und Transfisionsmedizin, Universitätsmedizin  
Greifswald, Greifswald, Germany, 2Department Of Medical Biology, Centre  
Hospitalier Universitaire de Tours, Tours, France, 3Transfusionsmedizin,  
Universitätsmedizin Greifswald, Greifswald, Germany, 4Institut Für Immunologie 
Und Transfusionsmedizin Abteilung Transfusionsmedizin, Universitätsmedizin 
Greifswald, Greifswald, Germany

Objectives: Heparin-induced thrombocytopenia (HIT) is a prothrombotic 
adverse drug reaction caused by antibodies which activate platelets by cross-
linking Fc gamma receptors lla (FcγRlla) after binding platelet factor 4 (PF4)/
heparin complexes. HIT-antibodies occur more frequently than clinical HIT 
with thrombocytopenia and thromboses. We hypothesize that besides anti-
body-formation other platelet related risk factors are involved. Our objective 
was to investigate the influence of platelet size on the platelet reactivity in re-
sponse to HIT-antibodies. 

Methods: Large and small platelet fractions were separated from volunteers 
by differential centrifugation. The quantity of FcγRlla was determined using 
flow cytometry. Platelet activation was measured with two sera from HIT pa-
tients (Serum 1+2: anti-heparin/PF4 ELISA positive, heparin-induced pla-
telet activation (HIPA) test positive) and the PF4/heparin specific 5B9 anti-
body in the HIPA-test. 
Results: Large and small platelet fractions had different mean platelet vol-
umes (median large vs. small): 11.2fl vs. 6.8fl, p<0.001. Large platelets con-
tained more FcγRlla receptors than smaller platelets (MFI large vs. small): 
10.9 vs. 8.8; p= 0.0234, which was proportional to the size difference. Large 
platelets aggregated significantly faster in the HIPA-test compared to small 
platelets (median time large vs. small): 9min vs 20min, p=0.0313 (Serum1); 
10min vs 17min, p=0.0156 (Serum2) and 20min vs 26min, p=0.0313 using 
the 5B9 antibody. 
Conclusion: Platelet size has an influence on platelet reactivity in response to 
HIT antibodies. Large platelets respond faster and contained more Fc-
gamma-receptors, suggesting a potential role of platelet size in the pathogen-
esis of HIT. 
Disclosure: No significant relationships. 

Platelets / Physiology

P 102 Differential platelet phenotype and function of 
PON2– and NOX2-deficient mice
V. M. Petermann1, H. Kleinert1, K. Jurk2

1Pharmacology, University Medical Center Mainz, Mainz, Germany, 2Center For 
Thrombosis And Hemostasis, University Medical Center Mainz, Mainz, Germany

Objectives: Paraoxonase-2 (PON2) exhibits anti-oxidative properties and 
counter-acts inflammation and atherosclerosis. The NADPH oxidase-2 
(NOX2) represents a major pro-oxidative enzyme. Using PON2– and 
NOX2-deficient mice we investigated the effect of PON2 and NOX2 on pla-
telet ROS production, phenotype and activation. 
Methods: Platelet count and MPV were analyzed by a cell counter. Surface recep-
tors, intracellular ROS and platelet activation were assessed by flow cytometry in 
diluted platelet-rich plasma in the presence of different Ca2+-concentrations. 
Results: PON2-deficient mice had decreased platelet count but increased MPV 
associated with elevated ROS levels ex vivo whereas NOX2-deficient mice had 
unaltered platelet count and MPV associated with decreased basal ROS levels 
compared to wildtypes. PON2-deficient platelets showed increased GPIba-sur-
face expression and vWF-binding as well as increased P-selectin surface ex-
pression and annexin-V binding with additional Ca2+ex vivo and after convul-
xin-treatment. In contrast, agonist-induced αIIbβ3 integrin activation and 
P-selectin surface expression were decreased without additional Ca2+. 
NOX2-deficient platelets presented diminished GPIba-surface expression and 
vWF-binding, but unaltered P-selectin surface expression and annexin-V bind-
ing ex vivo. However, αIIbβ3 integrin activation, P-selectin surface expression 
and annexin-V binding of NOX2-deficient platelets were increased in response 
to convulxin independent of the extracellular Ca2+-concentration. 
Conclusion: Our data indicate that PON2 and NOX2 regulate platelet ROS 
generation and platelet activation reversely. Hypo-or hyperfunction of 
PON2-deficient platelets is dependent on extracellular Ca2+-concentration. 
Disclosure: No significant relationships. 
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Fig. 1 In standardized darkfield microscopy, the median perimeter (error 
bars: 95% confidence interval) of platelet outlines differs significantly be-
tween PRP from ACD- vs. sodium citrate-anticoagulated blood. 
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P 103 Platelet CXCR7 Acts an Anti-Thrombotic Therapeutic 
Target in Regulating Thrombo-ischaemic Pathophysiologies
M. Chatterjee1, J. Sudman2, A. Witte1, M. Büttcher1, J. Rheinlaender3,  
N. Ferreirós Bouzas4, T. Schäffer3, M. Gawaz1

11department Of Cardiology And Cardiovascular Diseases, University Clinic  
Tübingen, Tübingen, Germany, 2Department Of Cardiology And Cardiovascular 
Diseases, University Clinic Tübingen, Tübingen, Germany, 33institute Of Applied 
Physics, Universität Tübingen, Tübingen, Germany, 4Institute Of Clinical  
Pharmacology, Goethe-University Frankfurt, Frankfurt am Main, Germany

Objectives: Elevated platelet surface expression of the chemokine CXCL12 
and its receptors CXCR4-CXCR7 in acute coronary syndrome (ACS) in-
fluences functional recovery following myocardial infarction (MI), and prog-
nosis. CXCR7 engagement by chemokines/cytokines exerts a prosurvival and 
anti-thrombotic effect. This study explores the anti-thrombotic potential of a 
specific pharmacological CXCR7 agonist and its therapeutic implications. 
Methods: Flow chamber assay, T-TAS, ScanningIonConductanceMicro-
scopy, thrombinoscopy, thromboelastography, aggregometry, flowcyto-
metry,MassSpectrometry 
Results: Platelet-megakaryocyte lineage specific Pf4-Cre+CXCR7flox/flox 
CXCR7 deficient mice exhibited a pro-thrombotic disposition but normal 
platelet count and bleeding time. CXCR7-agonist counteracted activation-in-
duced ex vivo platelet degranulation, integrin activation (flowcytometry), ag-
gregation, thrombus formation, (ex vivo flow chamber assay, T-TAS), in 
blood from healthy subjects and ACS patients alike. CXCR7-agonist regu-
lated spreading and morphology dynamics of platelets on collagen and fibri-
nogen. CXCR7-agonist controlled activation-induced phosphorylation of 
PLC-γ, Src, PKC, PI3K, Akt, p38MAPK, intracellular calcium mobilization, 
but induced cGMP-cAMP levels over time and PKG-PKA dependent VASP 
phosphorylation to regulate platelet activation. CXCR7-agonist decreased ac-
tivation-induced externalization of phosphatidylserine on platelets, checked 
platelet dependent (PRP) but not plasma dependent (PPP) thrombin gener-
ation (thrombinoscopy), also did not influence clot formation (thromboelas-
tography). In vivo, CXCR7-agonist administration counteracted platelet acti-
vation, thrombus formation (ligation and FeCl3-induced) without affecting 
bleeding time or coagulation profile (APTT, PT). Pf4-Cre+CXCR7flox/flox mice 
showed increased area-at-risk, reduced ejection fraction, infiltration of in-
flammatory cells to ischaemic myocardium following MI (LAD-ligation). 
CXCR7-agonist administration prior to MI controlled platelet activation, re-
duced area-at-risk, and improved ejection fraction deciphered 1 day post MI. 
Conclusion: CXCR7-agonist as an anti-thrombotic strategy could counteract 
platelet hyper-reactivity and subsequent thrombo-ischaemic complications 
without compromising physiological haemostasis. 
Disclosure: No significant relationships. 

P 104 Hypoxia impairs agonist-induced integrin αIIbβ3 
 activation and platelet aggregation
K. Kiouptsi1, S. Gambaryan1, U. Walter1, K. Jurk1, C. Reinhardt2

1Center For Thrombosis And Hemostasis, University Medical Center Mainz, Mainz, 
Germany, 2Partner Site Rheinmain, German Center for Cardiovascular Research 
(DZHK), Mainz, Germany

Objectives: Ischemia, caused by vascular thrombosis, leads to hypoxia in the 
affected tissues. Although human physiology, to a certain extent, can adapt to 
hypoxic conditions, the impact of low oxygen levels on platelet function is 
largely unresolved. Therefore, we explored how low oxygen levels influence 
αIIbβ3 integrin-dependent platelet function. 
Methods: Isolated human platelets, washed or in platelet-rich plasma (PRP), 
were kept for 30 minutes in a COY hypoxic chamber at 1% or 8% oxygen, 
with or without re-oxygenation. After platelet stimulation with TRAP-6 or 
convulxin, we analyzed platelet aggregation of normoxia and hypoxia-ex-
posed washed platelets, PRP and in diluted PRP (14% v/v). In diluted PRP, we 
tested the activation of αIIbβ3, following stimulation with several agonists 

(ADP, TRAP-6, convulxin) in hypoxia or normoxia. Furthermore, we investi-
gated the static adhesion of the platelets on collagen, fibrinogen and vitronec-
tin. In addition, we studied the platelet granule secretion as well as the time 
course of αIIbβ3 activation under normoxic and hypoxic conditions. 
Results: Hypoxia impaired the activation of the fibrinogen receptor integrin 
αIIbβ3 and the agonist-induced aggregation of washed human platelets, but 
had no effect on granule secretion. The presence of plasma protected the pla-
telet fibrinogen receptor αIIbβ3 from hypoxia-dependent functional impair-
ment. Defective αIIb function was further demonstrated by decreased static 
platelet adhesion on fibrinogen coatings. This hypoxia-dependent effect on 
the αIIbβ3 integrin function was fast and reversible. 
Conclusion: Hypoxia affects αIIbβ3 integrin function of washed platelets in a 
fast and reversible fashion 
Disclosure: No significant relationships. 

P 105 ACD vs. sodium-citrate as an anticoagulant for 
 platelet rich plasma (PRP) preparation influences the 
 extent of platelet shape change during spreading – 
 quantitative morphometric data from standardized robotic 
darkfield microscopy.
M. Kraus1, H. Neeb2, E. Strasser3

1Institute For Medical Engineering And Information Processing, University of  
Koblenz, Koblenz, Germany, 2Multimodal Imaging Physicis Group, University of 
Applied Sciences Koblenz, Remagen, Germany, 3Department Of Transfusion  
Medicine And Haemostaseology, University Hospital Erlangen, Erlangen, Germany

Objectives: Platelet shape change and spreading is regarded a process particularly 
sensitive to a multitude of preanalytical factors such as for example the type of 
anticoagulant used. We initiated a prospective and blinded study to quantitatively 
evaluate the impact of different preanalytical conditions on platelet morphology. 
Methods: A standardized protocol was established for blood withdrawal, 
PRP and specimen preparation, microscopic examination and morphometric 
analysis [1,2] . Blood from seven healthy volunteers was drawn into standard 
vacutainer tubes containing acid citrate dextrose (ACD-A) or 0,105 M tri-so-
dium citrate (CIT). PRP and slides were prepared and automated micro-
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Fig. 1 Demonstration of specific ENSA S67 protein-kinase activity in sol-
uble extracts of human platelets. Washed human platelets were pre-treated 
without (-) or with 2 µM okadaic acid (OA) for 15 minutes at 30°C. Then, pla-
telets were lysed by an EDTA/EGTA containing NP40 buffer at 0°C and rec-
ombinant His-tagged ENSA protein (wildtype and the S67A mutant as con-
trol) was added to the soluble platelet extracts. The phosphorylation reaction 
of endogenous protein kinase(s) was started by the addition of MgCl2/ATP (0 
min) and incubated at 30°C. Aliquots were removed from the reaction mix-
ture before ATP addition (0 min) and after 3, 10 and 30 minutes of incu-
bation. Western blots were probed for the presence of endogenous (~17 
kDa) and recombinant His-tagged (~ 19 kDa) ENSA with a general antibody 
against human ENSA (A and C; cell signalling) and for the presence of phos-
phorylated endogenous and His-tagged pS67-ENSA with a phosphospecific 
antibody (B and D; cell signalling).
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scopic analysis was performed 30 minutes, 6 and 12 hours after preparation. 
Morphometric parameters such as area, perimeter, circularity and fractal di-
mension were determined using the GROUP-IT-software [1]. 
Results: 19462 platelet outlines were segmented for ACD and 17320 for CIT. 
As ▶ Fig. 1 shows, the morphometric change between baseline, 6 and 12 
hours was comparable for both anticoagulants. However, the median values 
(95%CI) of all measured parameters were significantly different for ACD vs. 
CIT at each time point (e.g. at 6 hours: Perimeter=13.35 (13.16–13.54) vs. 
11.98 (11.80–12.20) µm, p<0.001, Circularity=0.68 (0.67–0.69) vs. 0.71 
(0.70–0.72), p<0.001) 
Conclusion: Significantly more platelet outlines with significantly stronger 
morphological signs of activation can be segmented from ACD-as compared 
to CIT-anticoagulated PRP. [1] Kraus, et al., Platelets. 11, 2013 [2] Kraus, et 
al., FGNAMB. 1, 2015 ▶ Fig. 1.: In standardized darkfield microscopy, the 
median perimeter (error bars: 95% confidence interval) of platelet outlines 
differs significantly between PRP from ACD- vs. sodium citrate-anticoagu-
lated blood. 
Disclosure: No significant relationships. 

P 106 Novel network of protein phosphatase 2A (PP2A) 
with α-endosulfine (ENSA) in human platelets
E. Walter1, O. Pagel2, S. Makhoul1, R. Zahedi2, A. Smolenski3,  
S. Gambaryan4, U. Walter5, K. Jurk5

1Center For Thrombosis And Hemostasis, University Medical Center of the  
Johannes Gutenberg University Mainz, Mainz, Germany, 2Leibniz-institut Für 
Analytische Wissenschaften Isas Ev., ISAS, Dortmund, Germany, 3Ucd Conway  
Institute, Ucd School Of Medicine And Medical Science, University College Dublin, 
Dublin, Ireland, 4Sechenov Institute Of Evolutionary Physiology And Biochemistry, 
Russian Academy of Sciences, Saint-Petersburg, Russian Federation, 5Center For 
Thrombosis And Hemostasis, University Medical Center Mainz, Mainz, Germany

Objectives: Protein kinases, protein phosphatases and their substrates are 
major components of the human genome and essential for the regulation of 
pathways in all cells including platelets. While protein kinases have been at 
the forefront of biomedical research, protein phosphatases only recently re-
ceived similar attention. In Drosophila and Xenopus, cell cycle/mitosis is 
tightly controlled by Greatwall kinase (Gwl), its substrate α-endosulfine 
(ENSA) and the protein phosphatase 2A (PP2A).Gwl phosphorylates ENSA 
at S67 and converts it to a potent PP2A inhibitor. The aim of this study was to 
investigate the presence and regulation of the Gwl/ENSA/PP2A network in 
human platelets. 
Methods: Platelet proteomic studies were done as described (Burkhart J. 
Blood, 2012; Beck F. Blood, 2017). Human ENSA (wildtype and phospho-
mutants), cloned and expressed in HEK293 cells and E.coli BL21, was studied 
with intact human platelets and platelet extracts. Phosphatase activity of 
PP2A was assessed with a novel PP2A selective chromogenic assay. 
Results: ENSA, PP2A but not MASTL (human Gwl) were detected in human 
platelets. Despite the absence of MASTL, strong ENSA-S67 protein kinase ac-
tivity was detected in intact human platelets and extracts when PP2A was in-
hibited by okadaic acid (see ▶ Figure 1). Other Gwl/MASTL-related kinases 
present in platelets are now probed for ENSA-S67 phosphorylation. Phos-
phorylation of ENSA at S109 by both cAMP/PKA and cGMP/PKG, attenu-
ated ENSA-S67 phosphorylation. Inhibition of PP2A was analyzed by oka-
daic acid and recombinant ENSA. 
Conclusion: ENSA, its protein kinases and its target PP2A are central regula-
tory nodes in human platelets. 
Disclosure: No significant relationships. 

P 107 Real time deformability cytometry provides unique 
information on platelet quality
K. Aurich1, R. Palankar1, J. Wesche1, O. Hartwich1, A. Greinacher1, O. Otto2

1Transfusionsmedizin, Universitätsmedizin Greifswald, Greifswald, Germany,  
2Zentrum Für Innovationskompetenz – Humorale Immunreaktionen Bei  
Kardiovaskulären Erkrankungen, Universität Greifswald, Greifswald, Germany

Objectives: Platelet concentrates (PC) are stored at room temperature (RT). 
Storage at 4°C is an attractive option, especially as standard tests for quality test-
ing show similar results of platelet metabolism, aggregation, and activation. We 
introduce a new method, real-time deformability cytometry (RT-DC), which in 
contrast, clearly differentiates platelet quality after storage at RT vs 4 °C. 
Methods: Apheresis PC of 8 healthy donors were stored either at RT or at 4°C 
under agitation. Samples were taken at day 1, 4, 7, and 10 after donation. RT-
DC is a novel real time analysis allowing measurement of platelet mechanical 
properties. Platelets are flowed through a microfluidic channel and deformed 
without contact by shear stress and pressure gradients. In parallel all samples 
underwent fluorescence microscopy with f-actin and α-tubulin staining, and 
platelets adhesion/aggregation on collagen surfaces were assessed. 
Results: RT-DC showed a clear differentiation between RT and 4°C stored pla-
telets. Due to cold storage deformation was reduced to 0.034±0.004 in contrast to 
0.133±0.032 for RT platelets, p=0.0007. Surface area decreased during cold storage 
(24.8±1.5µm2 for cold and 29.0±2.2µm2 for RT stored platelets, day 4; p=0.0047). 
Results from fluorescence microscopy confirm the observations. Cold stored pla-
telets show a deformed tubulin ring already at day 1. Most importantly, platelets 
from cold stored PCs formed microaggregates on collagen starting from day 4. 
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Conclusion: RT-DC is the only method showing differences between pla-
telets stored at 22°C or 4°C. Assessing mechanical properties of platelets is 
highly relevant for transfusion medicine. Platelets stored at 4°C > 3 days bear 
the risk for thromboembolism. 
Disclosure: No significant relationships. 

P 108 Continuous flow cytometric monitoring of intracel-
lular calcium and sodium ions upon platelet activation
A. Aliotta, D. Bertaggia Calderara, L. Alberio
Division Of Hematology And Central Hematology Laboratory, CHUV, University 
Hospital of Lausanne, Lausanne, Switzerland

Objectives: The interaction of platelet (PLT) agonists with their respective recep-
tors triggers intracellular signaling events. Cytosolic ion fluxes play an important 
role to mediate and sustain PLT activation and procoagulant activity. Here we pro-
pose a continuous flow cytometric monitoring of intracellular free calcium and 
sodium ion fluxes upon PLT activation and procoagulant activity development. 
Methods: PLTs were preloaded with calcium or sodium ion indicators, Fluo-3 
AM and Asante NaTRIUM Green-2 AM, respectively. After measurement of a 
stable baseline, PLTs were activated with thromboxane analogue U46619, ADP, 
thrombin, TRAP6 (PAR-1 agonist), AYPGKF (PAR-4 agonist), or convulxin 
(collagen receptor GPVI agonist). Then, ion indicator fluorescence was continu-
ously acquired over time, up to 10 minutes, on an Accuri C6 flow cytometer. 
Results: We obtained continuous monitoring of cytosolic kinetics for calcium 
and sodium fluxes upon PLT activation with single agonists or combinations 
thereof. Weak ion mobilizations were observed with U46619 and ADP. 
TRAP6 and AYPGKF demonstrated an important calcium increase but mod-
est sodium fluxes. Strong cytosolic increases were observed for both ions 
after activation with convulxin or thrombin. Simultaneous stimulation with 
thrombin and convulxin generating procoagulant COAT PLTs potentiated 
ion kinetic responses. Annexin-V co-staining revealed a dichotomous cyto-
solic ion mobilization leading to procoagulant activity. 
Conclusion: The present work highlights the use of continuous intracellular 
ion monitoring by flow cytometry to demonstrate characteristic calcium and 
sodium mobilization patterns following PLT activation with various agonists. 
Moreover, this technique will sharpen the ability to analyze PLT signaling 
and may be useful to investigate PLT pathophysiology. 
Disclosure: No significant relationships. 

P 109 Large platelets expose a procoagulant phenotype 
which is driven by epinephrine receptor signaling
S. Handtke1, L. Steil2, J. Conrad2, R. Palankar1, U. Völker2, A. Greinacher1,  
T. Thiele1

1Institut Für Immunologie Und Transfusionsmedizin Abteilung Transfusionsmedi-
zin, Universitätsmedizin Greifswald, Greifswald, Germany, 2Interfakultäres Institut 
Für Genetik Und Funktionelle Genomforschung, Universität Greifswald, Greifs-
wald, Germany

Objectives: Platelets consist of heterogeneous populations of smaller and 
larger cells. We developed a method to separate large and small platelets from 
the same blood sample in sufficient quantities to allow comparative studies. 
Our first objective was to characterize the protein composition of large and 
small platelets and to assess their response to standard agonists. 
Methods: Large and small platelet fractions were separated by differential 
centrifugation (n>5). Platelet receptors (P2Y12, GPIb, GPVI, alpha-2A) were 
quantified by flow cytometry. The cytosolic proteome was analysed by LC-
ESI-MS/MS. Platelet aggregation was performed with collagen (5µg/ml), 
ADP (20µM) and epinephrine (10µM) using light transmission aggrego-
metry. Phosphatidylserine (PS) exposure was determined by Annexin V 
binding after stimulation with TRAP, collagen and epinephrine. 
Results: Large platelets showed a higher epinephrine receptor density (MFI 
19.35 ±9.4 x; p=9.93±5.3; p=0.0051) and more GTP binding proteins relevant for 
epinephrine receptor signaling compared to small platelets. Consistently, platelet 
aggregation in response to epinephrine was more pronounced in large compared 
to small platelets (max. aggregation 70% ±24 vs 40% ±32; p=0.0313), whereas it 
did not differ after stimulation with collagen and ADP. Addition of epinephrine 
to collagen and TRAP resulted in significantly more procoagulant PS-positive 
large platelets compared to small platelets (4.2% ±0.9 vs 2.1% ±1; p=0.0313). 
Conclusion: Large platelets express more epinephrine receptors and down-
stream signaling proteins compared to small platelets and display a stronger 
response to epinephrine. Epinephrine preferentially stimulates phosphati-
dylserine expression of large platelets. This indicates a procoagulant pheno-
type of large platelets under steady state conditions. 
Disclosure: No significant relationships. 

Fig. 1 
A) Scheme of RT-DC with microfluidic channel, B) 
Deformation scatterplots of APC platelets stored 
at room temperature or 4 °C at day 1
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DIC, sepsis and other inflammatory 
conditions

P 110 Differential regulation of LPS-induced monocyte 
 tissue factor (TF) by protein disulfide isomerase (PDI) 
 inhibitors
C. Dicke1, L. Beckmann1, B. Sievers1, C. Lehrs1, B. Spath1, W. Ruf2, F. Langer1

1Ii. Medizinische Klinik Und Poliklinik, Universitätsklinikum Hamburg-Eppendorf, 
Hamburg, Germany, 2Centrum Für Thrombose Und Hämostase (cth),  
Universitätsmedizin Mainz, Mainz, Germany

Objectives: Extracellular PDI is an abundant oxidoreductase with pleiotropic 
effects in vascular biology. Although inhibition of PDI is currently being in-
vestigated as a therapeutic approach to prevent thrombosis, the effect of PDI 
inhibitors on monocyte TF expression has not yet been systematically investi-
gated. Quercetin-3-rutinoside (rutin) reversibly binds to the substrate recog-
nition pocket of PDI, thus inducing a conformational change of the enzyme. 
Cell-permeable PACMA-31 irreversibly blocks the catalytic cysteines within 
the active motif of PDI responsible for its oxidoreductive activities. 
Methods: Citrate-anticoagulated whole blood or isolated peripheral mono-
nuclear cells (PMCs) were incubated with lipopolysaccharide (LPS) or buffer 
control for 5 hours at 37°C in the presence or absence of rutin or PACMA-31. 
Monocyte TF antigen and procoagulant activity (PCA) were assessed by flow 
cytometry and clotting assay, respectively. Additionally, TF-specific PCA of 
microvesicles (MVs) was analyzed by Xa generation assay. 
Results: Rutin prevented LPS induction of monocyte TF expression and re-
lease of procoagulant MVs in whole blood and with isolated PMCs, albeit the 
inhibitory effect was less pronounced in the latter model system. Surprisingly, 
PACMA-31 exerted opposing effects under these conditions. Whereas 
PACMA-31 largely abolished LPS-induced expression of cellular TF, PCA 
and release of procoagulant MVs in PMCs, PACMA-31-mediated PDI in-
hibition in whole blood resulted in a significant increase in monocyte TF 
antigen and MV-associated Xa generation. 
Conclusion: These experiments emphasize the crucial role of PDI in con-
tributing to TF-dependent coagulation in endotoxinemia, but also indicate 
additional functions of PDI in regulating cellular TF expression dependent 
on the extracellular environment. 
Disclosure: No significant relationships. 

P 111 Monitoring the hemostatic balance in a murine 
model of hepatotoxin-induced advanced chronic liver 
 disease: effects of protein S and combined Gas6-protein S 
deficiencies.
S. Calzavarini1, N. Dewarrat1, J. Jankovic1, C. Quarroz1, M.D. Reina Caro1,  
R. Prince1, A. De Gottardi2, A. Angelillo-Scherrer3

1Department For Biomedical Research, University, Bern, Switzerland, 2Department 
Of Visceral Surgery And Medicine, Inselspital, Bern University Hospital, Bern, Swit-
zerland, 3Department Of Haematology And Central Haematology Laboratory, In-
selspital, Bern University Hospital, and University of Bern, Bern, Switzerland

Objectives: The hemostatic balance in advanced chronic liver disease 
(ACLD) is highly sensitive to changes and contribute to fibrosis progression/
complications. No tests are available to monitor globally hemostasis in 
ACLD.Here, thrombin generation assay (TGA) was used to assess hemostasis 
in a murine ACLD model using wild-type and mice carrying partial protein S 
(Pros1) and Gas6 complete deficiency. 
Methods: Pros1+/+, Pros1+/-, Gas6-/-Pros1+/+, Gas6-/-Pros1+/- mice received 
200mg/kg thioacetamide i.p. 3x/week/12weeks.
Results: 20–30% of mice died. The survivors developed fibrosis with a wide 
range of severity: severe fibrosis (METAVIR F4) in 11% Pros1+/+(n=4) and 
31% Pros1+/- (n=4) mice, advanced stage (F3) in 50% Pros1+/+(n=12) and 54% 

Pros1+/- (n=7), moderate fibrosis (F2) in 39% Pros1+/+(n=10) and 15% Pros1+/- 

(n=3). Gas6-/-Pros1+/+ mice developed less severe fibrosis: F3 in 37% (n=3) 
and F2 63% (n=5). This trend was reversed in Gas6-/-Pros1+/- mice: 54% (n=6) 
at F3 and 46% (n=5) at F2. PT, Fb, FV, FVIII and platelets were unchanged. 
TAT was increased in Pros1+/+ and Pros1+/- mice while levels in Gas6-/-Pros1+/+ 

mice were comparable to the untreated group (Pros1+/+=50.2±34.8, 
Pros1+/-=47.7±57.9 vs Gas6-/-Pros1+/+= 10.8±5.5, Gas6-/-Pros1+/-=13.9±17.9). 
Preliminary TGA data showed no APC resistance (nAPCsr: 
Pros1+/+=1.0±0.3, Pros1+/-=1.3±0.7, Gas6-/-Pros1+/+= 1.3±0.3 and 
Gas6-/-Pros1+/-=1.1) but an acquired TM resistance in Pros1+/+ and Pros1+/- 

(nTMsr: Pros1+/+=2.1±0.4, Pros1+/-=1.9±0.5, Gas6-/-Pros1+/+= 1.2±0.4 and 
Gas6-/-Pros1+/-=1.1). A positive correlation between nTMsr and the META-
VIR score for Pros1+/+ mice (r=0.46, n=6) was found. 
Conclusion: These data suggest that TM resistance might be discriminatory 
for the murine ACLD severity. Further TGA analysis on treated and control 
mice are needed. 
Disclosure: No significant relationships. 

P 112 Extracellular RNA boosters the inflammatory 
 function of damaged (DAMP)- or pathogen-associated 
 patterns (PAMP) in macrophages
F. H. Noll1, J. Behnke1, K.T. Preissner2, S. Fischer2

1Justus-liebig-universität, Biochemisches Institut, Gießen, Germany,  
2Biochemistry, Justus-Liebig University, Giessen, Germany

Objectives: Self-extracellular RNA (eRNA) has been characterized as univer-
sal alarm signal upon tissue damage as well as cofactor in inflammation and 
intrinsic coagulation. Here, it was studied whether eRNA can sensitize mac-
rophages in response to damaged- or pathogen-associated patterns (DAMP, 
PAMP), such as toll-like receptor (TLR)-agonists. 
Methods: Mouse macrophages were differentiated from bone marrow-de-
rived stem cells by colony stimulating factor and characterized by CD68-, 
F4/80-, and CD11b-staining using FACS analysis. Highly purified RNA was 
harvested from NIH 3T3 cells and used as eRNA. Cytokines were quantified 
by ELISA. 
Results: When exposed to isolated agonists of TLR2 (Pam2CSK4) and TLR4 
(LPS) at concentrations between 10 pg/ml – 1 µg/ml, macrophages re-
sponded with a liberation of TNF-a in a concentration-dependent manner. 
eRNA enhanced Pam-induced cytokine liberation synergistically by causing 
a considerable left-shift of the dose-response curve of the TLR2-agonists 
Pam2CSK4 (Pam) or FSL1. The synergistic response of eRNA on 
TLR4-agonists was much weaker, and not detectable with TLR3– or 
TLR7-agonists. Synergistic responses of eRNA and Pam were abolished by 
RNase1, by antibodies against TLR2, or by an inhibitor of the NFkB-signaling 
pathway. Since inhibition of the p38 MAPK or ERK pathway also reduced the 
combined eRNA/Pam response, several pathways may feed the Pam/eRNA-
TLR2 signaling route. 
Conclusion: The damage signal eRNA sensitizes macrophages towards 
DAMPs/PAMPs in a synergistic manner via TLR2-NFkB-signaling mechan-
isms. This supports the concept that eRNA sensitizes our body towards exter-
nal activators of inflammation and innate immunity and may thereby serve 
as a threshold factor for life-threatening diseases like sepsis. 
Disclosure: No significant relationships. 
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P 113 Refractoriness to exogenous TFPI in pediatric 
 patients with inflammatory bowel disease.
A. Schlagenhauf, B. Leschnik, S. Pohl, H. Haidl, S. Gallistl
Department Of General Pediatrics And Adolescent Medicine, Medical University of 
Graz, Graz, Austria

Objectives: Inflammatory Bowel Diseases (IBD) are characterized by chronic 
inflammation of the digestive tract which is associated with a heightened risk 
to develop thrombosis. In an inflammatory state polyphosphate released 
from platelets or bacteria can induce a prothrombotic shift in the coagulation 
system. Polyphosphate can inhibit TFPI action, which makes it a unique en-
dogenous TFPI inhibitor. We hypothesized that polyphosphate might be in-
volved in the pathophysiology of IBD, and tested whether IBD patients ex-
hibit a resistance to exogenous TFPI. 
Methods: Pediatric patients with active Crohn’s disease (N=5) or ulcerative coli-
tis (N=5) were compared with age-matched healthy controls (N=10). Thrombin 
generation was performed using Calibrated Automated Thrombography using 1 
pM tissue factor with or without addition of recombinant TFPI (150 ng/ml). 
Results: Without addition of recombinant TFPI IBD patients exhibited a 
shorter lagtime than controls (IBD: 2.59±0.52 min; Controls: 3.67±0.57 min, 
P<0.001) In healthy controls, addition of recombinant TFPI resulted in sub-
stantial lagtime prolongation (5.32±0.45 min; P<0.001). Plasma from patients 
with Crohn’s disease exhibited slightly prolonged lagtime (0.84±0.23 min; 
P<0.001). No significant changes in lagtime were observed when TFPI was 
added to plasma from patients with ulcerative colitis. 
Conclusion: Plasma of pediatric IBD patients exhibits refractoriness to ex-
ogenous TFPI activity, which is potentially mediated by the TFPI inhibiting 
action of polyphosphate. This refractoriness may extend to endogenous 
TFPI, which is in line with shorter lagtimes in IBD patients compared to con-
trols, and may contribute to the heightened risk to develop thrombosis. 
Disclosure: This work was supported by funds from Biotest, Novo Nordisk, 
Baxalta, and CSL Behring. 

 Perioperative hemostasis

P 114 Protocol for a phase 3, non-inferiority, randomized 
comparison of a new fibrinogen concentrate vs. 
 cryoprecipitate for treating acquired hypofibrinogenemia 
in bleeding cardiac surgical patients: the FIBRES study
K. Karkouti
Department Of Anesthesia, Toronto General Hospital, Toronto, Canada, ON

Objectives: Coagulopathic bleeding is a serious complication of cardiac sur-
gery involving cardiopulmonary bypass (CPB), often requiring massive trans-
fusion with allogeneic blood products (ABPs). Acquired hypofibrinogenemia 
(plasma fibrinogen <1.5–2.0g/L) is a primary causative factor. Randomized 
trials evaluating fibrinogen supplementation are needed in this setting. 
Methods: FIBrinogen REplenishment in Surgery (FIBRES) is a multi-center, 
randomized (1:1), active-control, single-blinded trial in adult cardiac surgical 
patients experiencing clinically significant bleeding due to acquired hypofibri-
nogenemia (NCT03037424). The primary objective is to determine if efficacy 
of fibrinogen concentrate (Octafibrin/Fibryga, Octapharma) is non-inferior to 
cryoprecipitate. Patients will receive 4g fibrinogen concentrate or 10 units 
cryoprecipitate (dose-equivalent to 4g) whenever fibrinogen supplementation 
is ordered within 24 hours after CPB; all randomized patients will receive fibri-
nogen supplementation as clinically indicated. The primary outcome is total 
ABPs administered within 24 hours. Secondary outcomes include: major 
bleeding; fibrinogen levels; adverse events (AEs) and serious AEs within 28 
days. Need for patient consent is waived, and the study will include 1,200 pa-
tients; assuming 20% non-inferiority margin and ~10% drop-out after ran-

domization, ≥550 patients/group provides >90% power. Interim analysis will 
include 600 patients. The pragmatic design and algorithm align with standard 
practice, aiding adherence and clinical relevance. ▶ Figure 1. Study Design. 
Results: Completion late 2018; results early 2019. 
Conclusion: This is the largest randomized comparison of fibrinogen con-
centrate and cryoprecipitate in this setting. Non-inferiority of the new, highly 
purified fibrinogen concentrate would support its use in acquired hypofibri-
nogenemia. The results are likely to improve care for cardiac surgical patients 
experiencing significant bleeding, an under-studied, high-risk population. 
Disclosure: Research support and honoraria from Octapharma. 

 Transfusion medicine

P 115 Quality of fresh frozen plasma after thawing with a 
new radio wave device
P. M. Kuta1, J. Strobel2
1Gerinnungszentrum, UKSH, Kiel, Germany, 2Transfusionsmedizin, UKER, Erlangen, 
Germany

Objectives: Uncontrolled haemorrhage caused by serious injuries after trau-
ma results in rapid need of blood products. The aim of this study was to ana-
lyse the quality of clotting factors after thawing with a new radio wave device 
UFT 100 and after storage at 4°C for 48 hours. 
Methods: Samples of 30 different FFP units were drawn aseptically and investi-
gated on various clotting factors and protein proteases (Fibrinogen, Antihrom-
bin, FII, FV, FVII, FVIII, FIX, FX, FXI, FXIII, vWF, protein S, protein C) before 
freezing, at the time of product thaw and after storage at 4°C for 48 hours. 
Results: Activities of factor V, VII and VIII remained stable immediately 
after thawing compared to baseline, but declined after storage at 4°C for 48 
hours. At the time of product thaw and after storage, slight variations in other 
clotting factor activity levels and protein proteases could be observed, but 
none of them reached statistical significance. 
Conclusion: All FFP units contained adequate coagulation factor activities to 
maintain haemostatic activity at the time of product thaw. The storage at 4°C 
for 48 hours causes an anticipated decrease in Factor VIII-activity, but retains 
normal coagulation factor levels of many other plasma proteins. Therefore we 
conclude that the UFT 100 has no significant influence on the activity of clot-
ting factors and plasma proteases in FFP units. 
Disclosure: No significant relationships. 
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 Cancer

P 116 Androgen deprivation differentially affects 
 peripheral blood leukocyte population in young and old mice
M. Mussbacher, H.K. Volek, B. Hoesel
Department Of Vascular Biology And Thrombosis Research, Medical University 
Vienna, Wien, Austria

Objectives: Androgen deprivation therapy (ADT) is still the standard of care 
for advanced prostate cancer patients. ADT does, however, cause cardiovascu-
lar side effects, including myocardial infarction and stroke. These adverse 
events could be a direct cause of ADT as it also induces immunological alter-
ations. Especially monocytes are of interest as they control systemic coagu-
lation and inflammation. In mice, there are two major monocyte subsets, Ly-
6chigh and Ly-6clow, which are considered pro-inflammatory and patrolling, re-
spectively. As prostate cancer is a disease of the elderly but most experiments 
are performed with young mice we set up a study to compare the ADT effects 
on peripheral blood leukocyte populations between young and old mice. 
Methods: We castrated young (10-weeks-old) and old (10-month-old) male 
mice and analyzed leukocyte populations over several weeks using flow cyto-
metry. Monocytes were defined as CD45+ CD11b+ B220– CD3– cells and 
further divided into Ly-6chigh, Ly-6cmedium and Ly-6clow cells. 
Results: Under basal conditions, young and old mice showed similar levels of 
peripheral blood leukocytes. Upon castration, old but not young mice 
showed a significant increase in total monocytes, starting at day 6 after cas-
tration. This effect was associated with an increase of Ly-6chigh monocytes. In 
young mice, monocyte numbers and monocyte subsets were similar in sham 
operated and castrated mice. 
Conclusion: Upon castration monocytes are differently affected in young 
and old mice. Old mice might be a better tool to analyze the adverse effects of 
androgen depletion therapy observed in prostate cancer patients. 
Disclosure: No significant relationships. 

P 117 Circulating tumor cells and thromboembolic events 
in patients with glioblastoma multiforme
C. Dicke1, M. Mohme2, K. Pantel3, C. Bokemeyer1, M. Westphal2, F. Langer1

1Ii. Medizinische Klinik Und Poliklinik, Universitätsklinikum Hamburg-Eppendorf, 
Hamburg, Germany, 2Klinik Für Neurochirurgie, Universitätsklinikum Hamburg- 
Eppendorf, Hamburg, Germany, 3Institut Für Tumorbiologie, Universitätsklinikum 
Hamburg-Eppendorf, Hamburg, Germany

Objectives: Patients with glioblastoma multiforme (GBM) are at increased 
risk for arterial and venous thromboembolic (TE) events. Risk factors include 
surgery, the use of corticosteroids, radiation and chemotherapy, but also pro-
thrombotic characteristics of the tumor itself such as expression of tissue fac-
tor, VEGF or podoplanin. Although distant metastases are extremely rare in 
this tumor entity, circulating tumor cells (CTCs) have been detected in a sig-
nificant proportion of GBM patients, potentially linking local tumor growth 
characteristics to systemic hypercoagulability. 
Methods: We performed a post-hoc analysis of a previous study, in which 
GBM patients had been systematically investigated for CTCs [1]. Informa-
tion on TE events was retrieved from electronic patient charts. 1. Muller, C., 
et al., Hematogenous dissemination of glioblastoma multiforme. Sci Transl Med, 
2014. 6(247): p. 247ra101. 
Results: In total, 133 patients (median age, 62 years; IQR, 53–70 years) were 
analyzed. During follow-up, TE events were documented in 14 patients 
(11%), including 8 venous and 6 arterial events. CTCs were detected in 26 pa-
tients (20%). Of the patients with detectable CTCs, 3 (12%) experienced a TE 
event compared to 11 (10%) of the patients without detectable CTCs. Thus, 
there was no difference in the frequency of TE events between patients with 
and those without detectable CTCs (P=0.85). 

Conclusion: Although our study confirms a high risk of vascular thrombosis 
in GBM patients, it does not point to an obvious association between TE 
events and CTCs. 
Disclosure: No significant relationships. 

P 118 Prevalence and Risk of Arterial and Venous 
 Thromboembolism in Patients with and without Cancer: 
Analysis of a Nation-Wide Database
E. Grilz1, F. Posch2, O. Königsbrügge1, I.M. Lang3, P. Klimek4, S. Thurner4,  
I. Pabinger1, C. Ay1

1Clinical Division Of Hematology And Hemostaseology Internal Medicine I,  
Medical University of Vienna, Wien, Austria, 2Division Of Oncology, Medical  
University of Graz, Graz, Austria, 3Division Of Cardiology Department Of Internal 
Medicine Ii, Medical University of Vienna, Wien, Austria, 4Section For Science Of 
Complex Systems, Cemsiis, Medical University of Vienna, Wien, Austria

Objectives: An interrelation between cancer and both venous and arterial 
thromboembolism (VTE/ATE) has been suggested. We have compared the 
frequency of a history or concurrent ATE diagnosis in cancer- and non-
cancer patients, and analyzed the association of ATE and VTE with cancer in 
a nation-wide cross-sectional study. 
Methods: ICD-10 diagnosis codes of all publically-insured Austrian adults 
(18–89 years) were extracted from the Austrian Association of Social Security 
Providers dataset covering the years 2006–2007 (n=6.806,932). Patients with 
a history of cancer or active cancer were defined as having at least one 
ICD-10 “C” diagnosis code, and patients with ATE and/or VTE as having at 
least one of I21, I24, I63, I64, I74, I26, I80, I82 code. Random-effects (RE) 
meta-analysis models were applied for analyzing prevalence and relative risk. 
Results: In patients with cancer, a history or concurrent diagnosis of ATE 
was more frequent than VTE. In detail, among 157,781 subjects with cancer, 
56,763 had an ATE diagnosis (RE-prevalence=28%) and 22,388 a VTE diag-
nosis (RE-prevalence=19%). In contrast, among 6.649,151 subjects without 
cancer, only 51,580 had an ATE diagnosis (RE-prevalence=1%) and 18,870 a 
VTE diagnosis (RE-prevalence<1%). This corresponded to a RE-risk ratio of 
65.1 (95%CI: 34.5–123.0, p<0.001) for ATE (▶ Figure 1) and 69.7 (95%CI: 
25.3–192.3, p<0.001) for VTE. 
Conclusion: The prevalence of both VTE and ATE is significantly higher in 
patients with a diagnosis of cancer compared to those without cancer. Our 
population-level meta-data indicates a strong association between cancer, 
ATE and VTE, and supports the concept of shared risk factors and pathobiol-
ogy between these diseases. 
Disclosure: No significant relationships. 

P 119 Fibrin supports growth and invasion of glioma stem 
cells
L. M. Knowles1, C. Wolter1, S. Urbschat2, R. Ketter2, A. Burkardt1,  
I. Mueller1, H. Eichler1, J. Pilch1

1Inst. Of Clinical Hemostaseology & Transfusion Medicine, Saarland University 
Hospital, Homburg/Saar, Germany, 2Department Of Neurosurgery, Saarland  
University Hospital, Homburg/Saar, Germany

Objectives: Glioblastoma is a highly aggressive brain tumor characterized by 
diffuse growth and resistance to therapy. Angiogenesis in glioblastomas is 
poorly organized and, therefore, tends to be associated with tumor cell necro-
sis, hemorrhage and thrombosis. This, in turn, leads to the formation of a fi-
brin-rich matrix, which could provide important adhesive cues for glioblas-
toma growth and proliferation. 
Methods: Glioblastoma cell lines and primary tumor cells from patients with 
glioblastoma were embedded in a 3-dimensional matrix of clotted plasma, fi-
brin or Matrigel™ and scored for invadopodia formation as well as prolifer-
ation using phase contrast microscopy. Tumor stem cells were generated by 
culturing glioblastoma cells in the presence of Neurocult™ media. 
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2K52B00

Mean BU

SD

CV %

Technochrom FVIII:C

26.8

1.83

0.68

Siron LS

27.4

1.95

0.71

DAPTTIN TC

19.4

1.42

0.73

Pathromtin SL

31.7

2.96

9.33

STA CK-Prest

27.0

5.05

8.71

SythASil

32.0

2.55

7.97

Tab. 1 Results: For positive control lot 2K52B00 BUs

2K71B00

Mean BU

SD

CV %

Technochrom FVIII:C

16.4

1.79

1.09

Siron LS

16.7

2.74

1.64

DAPTTIN TC

14.5

2.84

1.96

Tab. 2 Results for positive control lot 2K71B00
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Results: By probing glioblastoma cells in 3D culture, we identified strong clot 
invasion and proliferation in cell lines as well as in primary tumor cells 
freshly isolated from patients with glioblastoma. Clot invasion and prolifer-
ation was mediated by integrin β3 and fibronectin, which were highly ex-
pressed in clot invasive glioblastoma. Non-invasive cell lines or low grade pri-
mary gliomas, on the other hand, expressed only moderate amounts of these 
adhesion proteins. Clot-invasive glioblastoma cells grew significantly better 
in fibrin than in matrigel and this growth advantage was accompanied by sig-
nificant upregulation of the stem cell marker nestin. 
Conclusion: Our data show that clotted plasma, which is present in the fibrin-
rich edema of the tumor extracellular matrix, strongly promotes glioblastoma 
infiltration and colonization. Moreover, they suggest that integrin β3-mediated 
adhesion in fibrin promotes the self-renewal of tumor-initiating cells. 
Disclosure: No significant relationships. 

 Acquired hemophilia

P 120 Performance of the FVIII INH kit using different 
 clotting methods for FVIII determination
L. Rosenmayr, L. Wagner, N. B. Binder
Research And Development, Technoclone Herstellung von Diagnostika und  
Arzneimitteln GmbH, Vienna, Austria

Objectives: The positive control contained in the FVIII INH reagent kit is a 
pool of native plasma obtained from donors with high FVIII inhibitor titer. In 
the last batches of FVIII inhibitor plasma, the determined BUs showed a de-
pendency on the method used for FVIII determination. Aim of the study was 
to investigate the performance of the assay using different clotting methods 
for FVIII determination. 
Methods: The modified Bethesda assay uses buffered normal plasma in a 1:1 
mixture with patient plasma and imidazole buffer for control mixture. To com-
pensate for protein dilution, imidazole buffer was also supplemented with BSA. 
After incubation, the residual FVIII activity was determined with Technoch-
rom FVIII:C assay and FVIII clotting methods, using different aPTT reagents. 
Results: For positive sample BUs are ▶ Table 1:
As the donors are treated with rFVIII preparations, the developed antibodies 
may interfere with phospholipid binding of FVIII. This is reflected in differ-
ent BUs, using aPTT reagents with different phospholipid composition/con-
centration. 
Conclusion: The FVIII INH kit can be used with different FVIII clotting 
methods with good performance. 
Disclosure: All authors are employees of Technoclone Herstellung von Diag-
nostika und Arzneimitteln GmbH 

Fig. 1 
Relative Risk of ATE

D
ie

se
s 

D
ok

um
en

t w
ur

de
 z

um
 p

er
sö

nl
ic

he
n 

G
eb

ra
uc

h 
he

ru
nt

er
ge

la
de

n.
 V

er
vi

el
fä

lti
gu

ng
 n

ur
 m

it 
Z

us
tim

m
un

g 
de

s 
V

er
la

ge
s.



© Schattauer 2018 Hämostaseologie 4a/2018

A73Wien 2018

Po
st

er

Women issues in thrombosis and 
 hemostasis

P 121 Folic acid supplementation reduces plasma 
 homocysteine in postmenopausal women
M. Kashanian, F. Almassinokiani, E. Sadeghian
Obstetrics & Gynecology, Iran University of Medical Sciences, Tehran, Iran

This abstract has been withdrawn 

P 122 Peripartum management in women receiving 
 anticoagulant treatment
C. Berens, H. Rühl, A. Esser, J. Oldenburg, B. Pötzsch
Institute Of Experimental Haematology And Transfusion Medicine, University  
Hospital Bonn, Bonn, Germany

Objectives: Hereditary risk factors or a history of venous thromboembolism 
(VTE) exacerbate the already increased risk for VTE in pregnancy. Although 
anticoagulant treatment during pregnancy is well established, less is known 
about its impact on obstetric and anesthesiological peripartum management. 
Methods: The medical records of 150 women who delivered at the University 
Hospital Bonn and received peripartum anticoagulant medication with low 
molecular weight heparin (LMWH) were evaluated and matched at a 1:2 
ratio with women who did not receive heparin. Matching criteria were age, 
date and gestational age at delivery. Indications for LMWH were VTE in the 
current pregnancy (18%), history of VTE (53%), and asymptomatic throm-
bophilia (29%). 
Results: In the LMWH group the odds ratio for caesarean section without 
neuraxial anesthesia was statistically significant elevated (OR=2.27, 95% 
CI=1.04–4.97, p=0.035). In addition the evaluated items included the mode 
of delivery and mode of anesthesia, blood loss during birth, pre- and postpar-
tal hemoglobin levels, and Apgar score of the newborn infant, but no signifi-
cant differences between both groups were observed. The recommended in-
terval for cessation of LMWH before caesarean section or neuraxial anes-
thesia was not respected in four cases. In another five cases, in which LMWH 
was not paused in time, a vaginal delivery without neuraxial anesthesia was 
performed. 
Conclusion: Our data demonstrate that bleeding complications at birth does 
not occur frequently in women receiving anticoagulant treatment with 
LMWH. A higher proportion of women with anticoagulant treatment in 
pregnancy might be eligible for neuraxial anesthesia. 
Disclosure: No significant relationships. 

P 123 Von Willebrand disease and unintentional 
 childlessness: results from a large screening study
M. Steiner1, B. Krammer-Steiner2, H. Müller3, R. Toenges4

1Labormedizinisches Versorgungszentrum Gbr, Medizinisches Labor Rostock,  
Rostock, Germany, 2Klinik Für Innere Medizin Iii, Klinikum Südstadt Rostock,  
Rostock, Germany, 3Praxis Für Fertilität, Praxiszentrum für Frauenheilkunde,  
Rostock, Germany, 4Medizinische Klinik Ii, Universitätsklinikum Frankfurt/M., 
Frankfurt/M., Germany

Objectives: Women with von Willebrand disease (VWD) have not been 
shown to have lower rates of fertility than women without VWD. However, 
conflicting data has been published on the risk of pregnancy loss in female 
VWD patients. Female VWD patients may be at increased risk of uninten-
tional childlessness for a variety of complications including conception prob-
lems, miscarriage, and fetal loss. A screening study was introduced with the 
aim to prove this association and to establish its magnitude. 
Methods: Women presenting to a regional fertility center for unintentional 
childlessness were offered initial laboratory screening for VWD. A total of 

1413 patients aged between 16 and 48 years agreed to participate in the study 
and were screened for von Willebrand factor antigen (vWF:Ag) and ristoce-
tin cofactor activity (vWF:RCo) at the time of their initial consultation. 
Results: Thirty nine patients (2.8%) demonstrated vWF:Ag levels below 50% 
(range 12–48%) and are considered likely VWD patients. In addition, 96 pa-
tients (6.8%) were considered possible VWD patients (vWF:Ag levels 
50–59%). 
Conclusion: In a large screening study aiming to establish an association be-
tween VWD and unintentional childlessness, cases of likely and possible 
VWD amount to 9.6%. Considering VWF levels less than 50% as indicative 
of VWD, 2.8% of the presenting women are likely VWD patients. An addi-
tional 6.8% of the women are preliminary defined as possible VWD patients 
for the known fluctuating nature of the VWF complex and require follow-up 
investigations. Pregnancy in women with established VWD will be closely 
monitored for bleeding-related complications and therapeutic measures will 
be defined individually. 
Disclosure: No significant relationships. 

P 124 Management of deliveries in carriers for haemophila A 
and low FVIII levels with recombinant FVIIIFc fusion protein
S. Halimeh, H. Rott, M. Siebert, G. Kappert
Crc Coagulation Research Centre Gmbh, CRC Coagulation Research Centre 
GmbH, Duisburg, Germany

Objectives: Introduction: We report the outcome of deliveries in three car-
riers of hemophilia A who had previously experienced post-partum haemor-
rhage. The women were treated with efmoroctocog alfa (Elocta®, Sobi) two 
hours before delivery. We speculated that this Fc fusion-factor VIII product 
could cross the placenta into fetal blood by binding to FcRNn receptors and 
thus reduce the risk of bleeding in the neonate. 
Methods: Samples and Methods: We assayed FVIII activity in three carrier fe-
males at three time points: before pregnancy; at week 38 of gestation; and 4 hours 
after delivery. Each woman received 2000 IU efmoroctocog alfa 2 hours before 
delivery. A cord blood sample was drawn from the neonates (one with severe he-
mophilia A, one wild type and twins with mild hemophilia) immediately after 
birth and a venous blood sample was also drawn one day after birth. 
Results: Results: In the carriers we observed an increase of the FVIII activity 
of 2%, 89% and 90%. In the newborn with severe hemophilia A and also in 
the other newborns, we did not see any effect after infusion of the mother. No 
thrombotic complications were observed. 
Conclusion: Discussion/Conclusion: The infusion of a recombinant FVIII 
linked to the Fc-region does not effect the FVIII-level of the newborns. It 
seems, that also these kind of FVIII concentrate does not pass the placenta in 
a measureable amount. 
Disclosure: No significant relationships. 

P 125 Referral for thrombophilia testing in an obstetric 
patient population: a tertiary centre experience
A. Ejaz, H. Moore
Department Of Haematology, Waikato Hospital, Hamilton, New Zealand

Objectives: Thrombophilias increase the risk of pregnancy-related morbid-
ity. Current guidelines recommend testing women when they present with 
recurrent miscarriage (3 or more consecutive pregnancy losses before 24 
weeks) or with a late miscarriage (loss between 12–24 weeks). Our aim was to 
evaluate our testing for thrombophilia in pregnancy-related events. 
Methods: Data was collected retrospectively on 151 thrombophilia screens 
requested for obstetric reasons from July 2016 to July 2017 at Waikato Hospi-
tal. Cost analysis was done using NZ $300 (US $223) for a full screen and NZ 
$30 (US $22) for protein S alone. 
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Results: Mean patient age was 31 years (range 18–48). The commonest rea-
son for testing was recurrent miscarriage (49/151). 83% (126/151) of tests re-
quested were for a full thrombophilia screen. There were 57 positive tests 
(38%). The commonest abnormal result was low protein S levels (26/57) 
(▶ Figure 1). Of these, 4 tests were repeated with 1 confirmed protein S defi-
ciency. Cost of negative thrombophilia screens was estimated at NZ $28,000 
(US $20,992); while protein S testing (including repeat tests) was estimated at 
NZ $879 (US $648). Results that would change management (e.g. APL anti-
bodies) were few (6/151). 
Conclusion: The majority of obstetric thrombophilia testing was negative. 
Most positive results (low protein S) were attributable to pregnancy. There 
was a potential change in management for only 6 patients. Our results are in 
line with the literature which shows little evidence supporting thrombophilia 
screens in pregnancy-related morbidity. We aim to educate our colleagues on 
the utility and cost of thrombophilia testing in pregnancy. 
Disclosure: No significant relationships. 

Animal models

P 126 Protein tyrosine phosphatase non receptor type 22 
(PTPN22) function impacts neutrophil extracellular trap 
formation
L. Kascha, T. Hofbauer, M.P. Winter, A. Panzenböck, K. Distelmaier, T. Scherz, 
A. Ondracek, C. Feist, A. Mangold, I.M. Lang
Department Of Cardiology, Internal Medicine Ii, Medical University of Vienna, 
Vienna, Austria

Objectives: Neutrophils undergo NETosis via peptidylarginine deiminase 4 
(PAD 4) activation and release extracellular traps (NETs) into the extracellu-
lar space to combat pathogens. NETs also have a significant role in throm-
botic disease. Coronary NET burden correlates positively with infarct size in 
ST-elevation myocardial infarction (STEMI) patients. It was reported that a 
missense mutation (R620W) in the protein tyrosine phosphatase non recep-
tor type 22 (PTPN22) results in abrogated PAD4 inhibition and consecutively 

leads to enhanced NETosis. Deoxyribonuclease (DNase) is a natural counter 
mechanism against NETs. Therefore, we analyzed the effect of PTPN22 defi-
ciency on NET formation in a murine model and studied the R620W single 
nucleotide polymorphism (SNP) in coronary artery disease (CAD) patients 
with regard to outcomes. 
Methods: Blood was drawn from PTPN22 knockout (KO) mice, NETosis was 
induced by ionomycin and compared to wildtype (WT) mice (each n=10). 
NETotic neutrophils were measured by flow cytometry. DNase activity in 
murine plasma samples was measured by an in-house built activity assay. 
Furthermore, we tested the R620W SNP in 711 CAD patients who suffered 
from ST elevation myocardial infarction using allelic discrimination polyme-
rase chain reaction (PCR). 
Results: PTPN22 KO mice displayed significantly reduced NETosis com-
pared to WT. Interestingly, PTPN22 mice had a significantly increased plas-
matic DNase activity, which correlated with reduced NETosis. CAD patients 
carrying the R620W showed no altered mortality compared to controls. 
Conclusion: In contrast to present literature, we found decreased NETosis in 
PTPN22 KO mice. In this ongoing project, we will further evaluate NETosis 
and DNase in connection to PTPN22. 
Disclosure: No significant relationships. 

P 127 Demonstration of both hypo- and 
 hypercoagulability by the thrombin generation assay 
 during experimental sepsis
J. Kappelmayer1, J. Tóth2, I. B. Debreceni2, N. Németh3, B. Fülesdi4
1Department Of Laboratory Medicine, University of Debrecen, Debrecen, Hungary, 
2Laboratory Medicine, University of Debrecen, Debrecen, Hungary, 3Department 
Of Operative Techniques, Institute Of Surgery, University of Debrecen, Debrecen, 
Hungary, 4Department Of Anesthesiology And Intensive Care, University of  
Debrecen, Debrecen, Hungary

Objectives: The activation of blood coagulation has been demonstrated in 
most cases of sepsis, however previous studies in humans could not detect 
hypercoagulability with global hemostasis assays. We hypothesized that in a 
sepsis model, thrombin generation assay can be useful do identify different 
hemostatic alterations if multiple measuring conditions are utilized. 
Methods: To elicit a fulminant sepsis, live Escherichia coli were inoculated to 
pigs and prothrombin time, activated partial thromboplastin time, thrombin 
time and fibrinogen were measured by coagulometry. Platelet counts, platelet 
aggregates and platelet phosphatidyl serine (PS) expression were studied and 
the PS-inducing ability of septic and control plasmas was investigated by flow 
cytometry using human red blood cells. Thrombin generation was carried 
out by the Ascent Fluoroscan reader and results were evaluated by the 
Thrombinoscope software. 
Results: Clotting assays showed a large variability but no systematic changes 
during the 4-hour observation period. Platelet count significantly decreased 
and the number of platelet aggregates increased already by two hours com-
pared to baseline values. Although the increase in platelet PS expression was 
non-significant in the septic group, the septic plasma elicited PS expression 
on normal human red blood cells. Thrombin generation became significantly 
faster, but the quantity of formed thrombin demonstrated both hypo- and hy-
percoagulability depending on the setting of the assay. 
Conclusion: Enhanced thrombin generation measured without activators 
and the PS-inducing capacity of septic plasma are signs of hemostatic acti-
vation during fulminant sepsis while the decreased amount of generated 
thrombin upon tissue factor and phospholipid induced activation demon-
strates consumption coagulopathy. 
Disclosure: No significant relationships. 

Fig. 1 Breakdown of positive test results (57 positive results from 151 
tests).

Full thrombophilia screen

Protein S (inc repeat testing for 
pregnancy-related low levels)

Cost in NZ dollars

$28,000

$879

Cost in US dollars

$20,992

$648

Tab. 1 Cost of thrombophilia screens and protein S tests.
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Vascular wall biology and disorders / 
Endothelial cells

P 128 Expression patterns of F8-binding-TFs in different 
endothelial cells
M.A. Jamil, N. Nuesgen, J. Oldenburg, O. El-Maarri
Institute Of Experimental Haematology And Transfusion Medicine, University  
Hospital Bonn, Bonn, Germany

Objectives: F8 deficiency causes hemophilia A. Main source of F8 produc-
tion/secretion is the liver sinusoidal endothelial cells (HHSECs), whereas 
other ECs also express and secrete F8 but to a less extent; this variability in 
expression could be caused by epigenetic regulation and/or by differential ex-
pression of transcription factors (TFs) binding to the promoter region. 
Methods: Toward explaining the molecular reasons for differences in ex-
pression of F8 between different ECs, we used TRANSFAC-database to ident-
ify potential TFs binding to the F8 promoter and determine their expression 
levels in adult and fetal HHSEC and in human umbilical vein endothelial 
cells (HUVECs) using microarrays. Additionally we analyzed methylation of 
the F8 promoter region using Illumina-EPIC methylation arrays 
Results: F8 expression is highest in adult HHSEC, than fetal HHSEC than 
HUVEC. We found 2 CpGs in the 1,5 kb upstream of F8-TSS, whose methyl-
ation patterns distinguish HUVECs from both fetal and adult HHSEC but 
with no significant separation power between adult and fetal HHSEC. Twen-
ty eight TFs matrices were found to bind to the 1,5 kb region upstream and 
200 bp region downstream of F8-TSS. These matrices represent unique 75 
TFs, after background filtering, in our dataset. We than identified differential 
expressed TFs that are specifically over expressed in F8 expressing cells. We 
found that 1 TF were common between adult and fetal HHSEC against 
HUVEC 
Conclusion: We detected TFs predicted to bind the F8 promoter that are spe-
cifically expressed in adult HHSEC. These TFs could be linked to expression 
and thus secretion potential of F8 by HHSEC. 
Disclosure: No significant relationships. 

 Angiogenesis and tissue repair

P 129 Endothelial activation of NF-kB leads to impaired 
embryonic angiogenesis
M. Mussbacher1, H.K. Volek1, M. Salzmann1, M. Finsterbusch1, P. Uhrin1,  
C. Cohrs2, J. A. Schmid1, B. Hoesel3
1Department Of Vascular Biology And Thrombosis Research, Medical University 
Vienna, Wien, Austria, 2Paul Langerhans Institute Dresden Of The Helmholtz Zen-
trum München, Technische Universität Dresden, Dresden, Germany, 3Institute Of 
Vascular Biology And Thrombosis Research, Medical University Vienna, Wien, Aus-
tria

Objectives: The process of the formation of blood vessel can generally be 
subdivided into vasculogenesis and angiogenesis, which are both fundamen-
tal in embryonic development and organogenesis. Nuclear factor-kB (NF-kB) 
are important mediators for inflammatory and immune responses and regu-
late are variety of processes including proliferation, apoptosis and develop-
ment. Previous work has shown that NF-kB signaling is required for adequate 
angiogenesis and it might therefore be an interesting target for anti-angio-
genic cancer therapies. It is known that NF-kB targets a variety of factors, 
which can affect angiogenesis, including angiogenic factors as, for example, 
VEGF and the VEGF-receptor but also angiostatic factors as VEGI and 
thrombospondin 1. 

Methods: To further evaluate the role of NF-kB during angiogenesis we gen-
erated mice, which activate NF-kB specifically in endothelial cells. To that 
end, we crossed mice, which express the well-characterized Tie2–Cre allele to 
mice harbouring a constitutive active IKK2ca allele after a flox-stop cassette. 
Results: Endothelial expression of IKK2ca resulted in severe defects in the 
embryonic vascular system, as evident by reduced yolk sac angiogenesis and 
hemorrhagic lesions. Mice positive for Tie2 and homozygous for the IKK2ca 
allele die at embryonic day (E) 12.5 – 13.5 dpc. In the liver, these mice show 
severe apoptosis and reduced proliferation. This is most likely due to reduced 
blood vessel formation, which leads to impaired blood supply and apoptosis 
of hepatocytes. 
Conclusion: Constitutive endothelial activation of NF-kB inhibits angiogen-
esis during mouse embryonic development. Impaired angiogenesis does par-
ticularly affect the development of the liver. 
Disclosure: No significant relationships. 

 Biorheology

P 130 Prothrombotic role of hemorheologic disturbances
E. V. Roitman1, I. M. Kolesnikova2

1Hematology And Oncology, Pirogov Russian National Research Medical Univer-
sity, Moscow, Russian Federation, 2Biochemistrry, Pirogov Russian National Re-
search Medical University, Moscow, Russian Federation

This abstract has been withdrawn

 Extracellular microvesicles

P 131 New method for determination tissue factor  
 positive microparticles as coagulation system activator
L. Slavik1, M. Novak1, J. Ulehlova1, V. Lonsky2, R. Hajek2

1Department Of Hemato-oncology, University Hospital Olomouc, Olomouc, Czech 
Republic, 2Department Of Cardiac Surgery, University Hospital Olomouc,  
Olomouc, Czech Republic

Objectives: In this part of the study, where we determined the causes of en-
dothelial dysfunction at cardiac surgery patients indicating for aortocoronary 
bypass with extracorporeal circulation , we focused on the role of tissue factor 
(TF) in the activation of these pathophysiological processes. Microparticles 
are too small to be visualised using conventional forward and side light 
scatter, thus we used carboxyfluorescein diacetate succinimidyl ester staining 
for their identification, CD142 Briliant Violet antibody for detection of tissue 
factor producing subpopulation and BD Trucount tubes for absolute count-
ing. We demonstrated that CFSE can be successfully used to label vesicles 
with closed intact membrane. Multiparametric flow cytometry seems to be 
valuable tool for detection, identification and enumeration of microparticles 
for both biomedical reasearch and clinical application. 
Methods: We used the BD FACS Canto II flow cytometer with instrument 
setting optimized for very small objects just above the noise level (threshold 
operator OR with parameters FITC 1500 and BV 2200) for microparticle 
analysis in plasma samples. CD142 Briliant Violet (BD) antibody for detec-
tion of tissue factor producing subpopulation and BD Trucount tubes for ab-
solute counting. Thrombin generation was measured using a Ceveron Alpha 
analyzer with fluorescent detection method. 
Results: We verified the model on patients undergoing cardiac surgery with 
the use of extracorporeal circulation, where is a high risk of endothelial dam-
mage. 
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Conclusion: We demonstrated overexpression of TF on microparticles at 
cardiac surgery patients and a significant increasing of thrombin generation 
in plasma. Supported by grant LF-2017–007 and MH CZ – DRO (FNOl, 
00098892) 
Disclosure: No significant relationships. 

Vascular wall biology and disorders / 
Other related topics

P 132 Expression and release of ribonuclease inhibitor by 
vascular cell types
A. Ohashi1, S. Salpisti1, T. Koyama1, K. T. Preissner1, S. Fischer2

1Medical School , Biochemistry, Giessen, Germany, 2Biochemistry , Justus-Liebig 
University, Giessen, Germany

Objectives: Background: Extracellular ribonucleases (RNases) of the RNaseA 
family are produced and secreted by different tumor and vascular cell types and 
express ribonucleolytic and other activities, related to tissue protection 
(RNase1) and angiogenesis (RNase5). Upon uptake of such RNases, all cell 
types are protected against unwanted RNA-degradation and oxidative stress by 
providing a cytosolic 50-kDa ribonuclease inhibitor (RI), which binds RNases 
with femto-molar affinity to render them inactive. No information exists on the 
cellular release and extracellular functions of RI. Aims: To investigate the 
mechanism and the regulation of RI release from tumor and vascular cells. 
Methods: Methods: Following treatment of endothelial (Ea.hy926) and 
tumor cells (HT1080) with different agents, the expression and release of RI, 
RNase1 and RNase5 were examined on mRNA and protein level using 
quantitative PCR, Western blot analysis and RNase activity tests. 
Results: Results: RI was found to be secreted in variable quantities into the 
cell supernatants of various blood cell types as well as tumor and endothelial 
cells under normoxic conditions. Hypoxia for 24 h enhanced the release of RI 
protein, whereby RI mRNA expression was only slightly increased. In 
contrast, mRNA expression of RNase5 increased up to 50-fold, comparable to 
the elevation of VEGF mRNA. RI and RNase5 (but not RNase1), liberated 
from cells, were associated with the microvesicle fraction as was demon-
strated by Western blot analysis. 
Conclusion: Conclusion: Extracellular RI, particularly released under stress 
conditions from vascular and tumor cells, may influence vascular homeosta-
sis in various ways that are being currently explored. 
Disclosure: No significant relationships. 

P 133 Angiotensin-II enhances neutrophil extracellular 
trap formation in an AT1R and NADPH oxidase-dependent 
manner
T. Hofbauer, T. Scherz, A. Ondracek, J. Müller, C. Feist, L. Kascha, A. Früh,  
A. Mangold, I.M. Lang
Department Of Cardiology, Internal Medicine Ii, Medical University of Vienna, 
Vienna, Austria

Objectives: Arterial hypertension is a major risk factor for coronary artery 
disease (CAD). By formation of neutrophil extracellular traps (NETs), neut-
rophils release their nuclear content into the extracellular space, fighting pa-
thogens. NETs have been implicated in CAD. In preliminary studies of CAD 
patients, we observed a positive correlation between blood pressure and NE-
Tosis ex vivo, implicating blood pressure modulating NETosis. Angiotensin-II 
(Ang-II) mediates blood pressure via its potent vasoconstrictive properties, 
but also exerts pro-inflammatory functions via the angiotensin type 1 recep-
tor (AT1R). AT1R is expressed on neutrophils. We thus hypothesized that 
Ang-II might influence NETosis. 

Methods: We stimulated isolated neutrophils with ionomycin ex vivo. NETo-
sis was measured using Sytox® Green, a dye that exclusively stains extracellu-
lar DNA, a hallmark feature of NETs. The detergent Triton served as positive 
control. To assess the role of the Ang-II pathway, we pre-incubated neutro-
phils with Ang-II, AT1R antagonist losartan or NADPH oxidase inhibitor 
diphenyleneiodonium (DPI). 
Results: We observed a dose-dependent NET release by ionomycin. Irrespec-
tive of ionomycin concentration, pre-treatment with Ang-II significantly en-
hanced NETosis to 80–90% of positive control. Losartan abolished this effect, 
suggesting an AT1R-dependent pathway. NADPH oxidase is crucial for NE-
Tosis due to release of reactive oxygen species. DPI abolished the effect of 
Ang-II on NETosis. 
Conclusion: Our results implicate that via Ang-II, arterial hypertension aids 
neutrophils to undergo NETosis by increasing intracellular ROS production, 
which makes neutrophils more susceptible to pro-NETotic stimuli. This pro-
vides new insight in how effective blood pressure lowering might lead to 
more favorable outcomes in CAD. 
Disclosure: No significant relationships. 

P 134 White blood cell count to mean platelet volume:  
A novel marker for critical limb ischemia in peripheral 
 arterial occlusive disease Patients
T. Gary1, R. Raggam1, A. Avian2, F. Hafner1, M. Sareban3, P. Rief1,  
M. Brodmann1

1Angiology , Medical University Graz, Graz, Austria, 2Biostatistics, Medical  
University Graz, Graz, Austria, 3Sports Medicine, Paracelsus University Salzburg, 
Salzburg, Austria

Objectives: White blood cell count to mean platelet volume (WMR) was 
published recently as a possible prognostic marker in coronary artery disease 
patients with st-elevation myocardial infarction. As platelets play a key role in 
atherosclerosis and atherothrombosis we investigated WMR and its associ-
ation with critical limb ischemia (CLI) in peripheral arterial occlusive disease 
(PAOD) patients. 
Methods: In our cross sectional study we included 2124 PAOD patients 
treated at our institution. To analyze potential predictors for CLI univariate 
logistic regression was performed. Significant variables in univariate analyses 
were selected for multivariate logistic regression. Variables in the final model 
were selected with a backward stepwise procedure. ROC analyses were per-
formed to identify the best cut off value for WMR to predict CLI. Therefore 
the Youden´s index was calculated. 
Results: Multivariate regression analysis revealed diabetes (p<0.001, OR 2.4, 
95% CI 1.9–2.9), CRP (p<0.001, OR 1.01, 95% CI 1.007–1.014), age (p<0.001, 
OR 1.05, 95% CI 1.04–1.06), and WMR (p<0.001, OR 2.3, 95% CI 1.5–3.5) as 
significant predictors for CLI. ROC analysis showed ≥0.83 as the best cut off 
value for WMR to predict CLI. 
Conclusion: High WMR is significantly associated with a high risk for CLI in 
PAOD patients. WMR is an easily determinable, broadly available and cheap 
marker, which could be used to highlight patients at high risk for CLI. 
Disclosure: No significant relationships. 

P 135 Platelet BMP4 is Critical for Leukocyte-Endothelium 
Interactions during Vascular Inflammation
N. Von Niessen1, C. Olivier1, H. Schmitt1, I. Hilgendorf2, M. Mauler2,  
C. Bode2, M. Moser2, Q. Zhou2

1Kardiologie Und Angiologie I, University Heart Center, Freiburg, Germany,  
2Cardiology And Angiology, Heart Center, University of Freiburg, Freiburg, Germany

Objectives: Bone morphogenic proteins (BMPs) are members of the TGFß 
superfamily. BMPs have distinct functions during hemostasis and play a cen-
tral role in various pathologic conditions, including cardiovascular diseases. 
Recent findings demonstrate that BMPs are also expressed in platelets. How-
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ever, their function is poorly understood. Here, we investigate the role of pla-
telet BMP4 during vascular inflammation. 
Methods: BMP4 floxed mice were crossed with PF4 Cre mice to generate pla-
telet-specific deletion of BMP4 (BMP4Plt-/-). Intravital microscopy of mesen-
teric veins was performed to evaluate leukocyte adhesion upon stimulation 
with TNFα. Expression of adhesion molecules and chemokines were ana-
lyzed by RT-PCR and Western Blot. P-selectin and plateletleukocyte aggre-
gates were evaluated using flow cytometry. 
Results: Platelet morphology and function did not differ between BMP4Plt-/- 
and control mice. Stimulation with TNFα resulted in increased rolling and 
adherence of leukocytes to the vessel wall which was reduced in BMP4Plt-/- 
mice (175 ± 25 versus 50 ± 7 rolling cells and 16 ± 3 versus 7 ± 2 adherent 
cells, respectively). Expression of adhesion molecules and the chemokines 
RANTES and PF-4 were reduced in BMP4Plt-/--mice. Deletion of platelet 
BMP4 was associated with less expression of P-selection and reduced 
formation of plateletleukocytes aggregates upon activation. 
Conclusion: We demonstrate for the first time that platelet BMP4 is involved 
during vascular inflammation. Deletion of platelet BMP4 prevented ex-
pression of adhesion molecules and chemokines, and reduced platelet-leuko-
cyte complex formation. This data suggest a potential implication for platelet 
BMP in inflammatory diseases, including atherosclerosis and restenosis. 
Disclosure: No significant relationships. 

P 136 Effect of plasma, human albumin, Ringer’s lactate 
and coagulation factor concentrates on acute 
 endotheliopathy in a rodent model of hemorrhagic shock
N. Hofmann1, J. Zipperle2, M. Jafarmadar2, M. Ashmwe2, C. Keibl2,  
A. Bahrami2, M. Ponschab3, S. Bahrami2, H. Redl2, V. Fuhrmann4, H. Schöchl2
1Departement For Intensive Care Medicine, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany, Hamburg, Germany, 2Critical Care Medicine,  
Ludwig Boltzmann Institute for Experimental and Clinical Traumatology, Vienna, 
Austria, 3Department Of Anesthesiology And Intensive Care, Auva Trauma Hospital 
Linz, Academic Teaching Hospital of the Paracelsus Medical University, Salzburg, 
Austria, Linz, Austria, 4Departement For Intensive Care Medicine, University  
Medical Center Hamburg-Eppendorf, HamburUniversity Medical Center Hamburg-
Eppendorf, Hamburg, Germanyg, Germany, Hamburg, Germany

Objectives: Recent studies suggest that transfusion of fresh frozen plasma 
(FFP) to treat hemorrhagic shock (HS) ameliorates the endotheliopathy after 
trauma. The specific role of plasma derived coagulation factors to treat en-
dothelial injury remains poorly understood. We investigated the effects of 
FFP, Ringer’s lactate (RL), human albumin (HA) and hemostatic therapy 
using RL or HA in combination with either fibrinogen concentrate (FC) or 
prothrombin complex concentrate (PCC), on endothelial cell damage 
(VEGFR1), glycocalyx shedding (syndecan-1, heparan sulfate) and sympa-
tho-adrenal activation (adrenaline) in a rat model of HS. 
Methods: Rats were subjected to a model of HS and endothelial injury. At the end 
of shock (EOS) animals were randomly divided into 7 groups: Ringer’s lactate 
(RL), human albumin (HA), FFP, RL + FC, RL+PCC, HA+FC and HA+PCC. 
Results: Hemorrhagic shock led to pronounced sympatho-adrenal activation 
and increased shedding of both syndecan-1 and heparan sulfate. Levels of he-
paran sulfate were restored to baseline (BL) following plasma based resusci-
tation, but remained high among all other groups. None of the therapeutic 
regimes yielded significantly lower concentrations of syndecan-1 and 
sVEGFR1, while a tendency towards higher levels of syndecan-1 was ob-
served in the HA-FC group. 
Conclusion: In the current study, we found that plasma concentrations of he-
paran sulfate were restored to BL values following FFP-based resuscitation. 
We were not able to detect a significant effect of purified coagulation factor 
concentrates on circulating markers of glycocalyx shedding. There was a ten-
dency towards higher values for syndecan-1 following treatment with 
HA+FC, suggestive for an aggravation of reperfusion injury following HS. 
Disclosure: No significant relationships. 

P 137 Thrombin selectively induces transcription of 
 macrophage genes involved in inflammation
J. Rodriguez Montesinos1, H.A. Cabrera-Fuentes1, G. Crespo2,   
K.T. Preissner1

1Biochemistry, Ag Preissner, JLU Giessen, Giessen, Germany, 2Cardiovascular, 
National Heart Research Institute Singapore, Singapore, Singapore, Singapore

Objectives: Besides its role in blood coagulation, thrombin is known to act as 
a cell signaling molecule via activation of protease-activated receptors 
(PARs), thereby connecting coagulation with immune/inflammatory re-
sponses. Yet, no detailed data exist on the gene expression profiles of throm-
bin-stimulated macrophages. Here, the contribution of PAR1 in thrombin-
induced gene expression as well as the signaling pathways involved in this 
process were investigated. 
Methods: Bone marrow-derived macrophages (BMDM) were generated 
from bone marrow stem cells from C57BL/6J mice and were stimulated with 
different concentrations of thrombin at 37°C. To investigate the contribution 
of PAR1, macrophages were treated with PAR1-activating peptide 
(PAR1-AP) or an inactive control peptide, as well as with the PAR1 antagon-
ist SCH79797. For inhibition studies, signaling pathway inhibitors PD98059, 
SB203580 or BAY11–7082 were included. Gene expression was analyzed by 
RT-PCR using specific primers. 
Results: Several proinflammatory genes (including iNOS, IL1β, TNFα, 
MIP1α, MIP2, IP10, CXCL1) were differentially expressed in macrophages in 
response to thrombin. The PAR1-AP mimicked the effect of thrombin, while 
its inactive control peptide had no significant influence on cell stimulation. 
Moreover, SCH79797 inhibited the thrombin-induced gene expression in 
macrophages. RT-PCR data also showed the necessity of NFkB activation for 
thrombin-induced gene expression. 
Conclusion: Our results provide new experimental evidence for the existent 
link between coagulation and innate immunity, whereby PAR1 and NFkB 
play important roles in transmitting thrombin-mediated gene expression re-
sponses in macrophages. 
Disclosure: No significant relationships. 

P 138 Deficiency in Platelet BMP4 Reduces Neointima 
 Hyperplasia after Wire Injury
M. Jank, N. Von Niessen, H. Schmitt, N. Anto-Michel, I. Hilgendorf, C. Bode, 
M. Moser, Q. Zhou
Cardiology And Angiology, Heart Center, University of Freiburg, Freiburg, Germany

Objectives: Bone morphogenic proteins (BMPs) are members of the TGFβ 
superfamily. BMPs play a pivotal role during organogenesis, hemostasis, and 
in various pathologic conditions, including cardiovascular diseases. Recent 
findings demonstrate that BMPs are also expressed in platelets. However, 
their function is poorly understood. We investigated the role of platelet 
BMP4 on vascular remodeling. 
Methods: Transgenic mice with platelet-specific deletion of BMP4 were gen-
erated (BMP4Plt-/-) and crossed with LDLr-/- mice (BMP4Plt-/-/LDLr-/-). At 8 
weeks of age, BMP4Plt-/-/LDLr-/- mice and control littermates received a 
2-week diet containing 15.8% wt/wt fat and 1.25% cholesterol. Carotid wire 
injury was performed at the age of 10 weeks. Re-endothelialisation and 
neointima hyperplasia were evaluated. 
Results: Loss of platelet BMP4 prevented neointima formation after carotid 
wire injury (4.2x104±0.9x104 um2 versus 14.9x104±2.2x104 um2 in BMP4Plt-/-/
LDLr-/- and control mice, respectively). Monocyte infiltration and circulating 
leukocyte-platelet complexes were reduced in BMP4Plt-/- mice. Expression of 
ICAM and VCAM was decreased. Furthermore, platelet activation by throm-
bin was reduced in BMP4Plt-/- mice, resulting in diminished P-Selectin and 
JONA expression. Release of the chemokines RANTES and PF4 was reduced 
in BMP4Plt-/-/LDLr-/- mice. Interestingly, endothelial regeneration after injury 
was decelerated in BMP4Plt-/- mice. This is further demonstrated in-vitro, 
where platelet BMP4 promoted endothelial cell proliferation and migration. 

D
ie

se
s 

D
ok

um
en

t w
ur

de
 z

um
 p

er
sö

nl
ic

he
n 

G
eb

ra
uc

h 
he

ru
nt

er
ge

la
de

n.
 V

er
vi

el
fä

lti
gu

ng
 n

ur
 m

it 
Z

us
tim

m
un

g 
de

s 
V

er
la

ge
s.



Hämostaseologie 4a/2018 © Schattauer 2018

A78

Fig. 1 Influence of anticoagulant drug levels on antithrombin activity (AT) 
results. Correlation of AT determined by assays based on inhibition of throm-
bin (+, solid lines) or FXa (x, intersected lines) with plasma levels FXa in-
hibitors (rivaroxaban, apixaban, black symbols) and low molecular weight 
heparin (LMWH, red symbols).
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Conclusion: Platelet BMP4 deficiency ameliorated intima hyperplasia after 
wire injury. This is partly mediated by inhibition of platelet activation, re-
duced platelet-leukocyte interaction, and less inflammation. Our findings 
suggest that BMP4 is a promising target for the treatment of vascular resteno-
sis. 
Disclosure: No significant relationships. 

Oral anticoagulants

P 139 DOACS in APS patients presenting only venous 
thromboembolism. A cohort study and a systematic review 
of the literature.
G. Garret
Cardiology, Hopital Pasteur, Nice, France

Objectives: The recommended treatment for secondary thromboprophylaxis 
in Antiphospholipid Syndrome (APS) is vitamin K antagonist (VKAs). How-
ever, VKAs monitoring is challenging. Direct oral anticoagulants (DOACs) 
could be useful in this situation. The aim of this study was to determine fac-
tors associated with thrombosis (TH) recurrence, rate of thrombosis recur-
rence and bleeding (BLEED) in APS patients under DOACs for venous 
thromboembolism (VTE). 
Methods: A descriptive analysis was performed on patients presenting APS 
under DOACs for VTE: in a cohort pooling patients from the Hopital Pasteur 
Nice and cases described in the literature. 
Results: 139 patients with APS and VTE under DOACs were identified: 98 
women (n=70%), 56 patients with a secondary APS and 30 patients triple 
positive, 93% of all patients were under rivaroxaban. Over a mean follow-up 
of 15 months, 14 TH recurrences occurred (5 patients with arterial TH). Fac-
tors associated with TH recurrence were male gender (OR 3,7, IC95% 
1,2–11,5, p=0,03), antibody triple positivity (OR 4,4, IC95% 1,4–13,9, 
p=0,01), aCL positivity (OR 6,6, IC95% 1,4–30,8, p=0,01) and anti-β2GP1 
positivity (OR 5,2, IC95% 1,4–19,7, p=0,01). The incident thrombotic recur-
rence risk was 7,8% person-years and the arterial TH recurrence rate is 2,8% 
person-year. The incident risk of BLEED was of 12% person-years: 22 pa-
tients with minor BLEED, no patients experienced major BLEED. 
Conclusion: DOACs may be interesting in this subset of APS patients who 
experienced only VTE. Controlled randomized trial which compare clinical 
events in APS patients under VKAs and DOACs are needed to confirm those 
results. 
Disclosure: No significant relationships. 

P 140 Successful Replacement of an Inadequate 
 Phenprocoumon Anticoagulation by Rivaroxaban in an 
80-Year-Old Factor VII-Deficient Patient with Severe 
 Peripheral and Coronary Artery Disease
H. Hertfelder1, G. J. Molderings2, B. Pezeshkpoor1, A. Pavlova3, F. Verrel4,  
J. Oldenburg3

1Institute Of Experimental Haematology & Transfusion Medicine, University  
Hospital Bonn, Bonn, Germany, 2Human Genetics, University Hospital Bonn, Bonn, 
Germany, 3Institute Of Experimental Haematology And Transfusion Medicine,  
University Hospital Bonn, Bonn, Germany, 4Abdominal, Thoracic & Vascular  
Surgery, University Hospital Bonn, Bonn, Germany

Objectives: The management of patients with factor VII (FVII) deficiency 
requiring oral anticoagulation is challenging, as coumarin derivatives inhibit 
the synthesis of FVII. In a male patient with peripheral artery disease grade 3 
of the lower limbs femoro-crural arterial bypasses recurrently became throm-
botically occluded despite apparently sufficient anticoagulation with clopido-
grel, high-dose enoxaparin and phenprocoumon. 

Methods: Haemostasis was monitored by INR, prothrombin time (PT Quick 
%), factors II (FII), FVII and FX activity, D-dimer, anti-factor Xa activity 
(AXa) for enoxaparin and rivaroxaban (modified AXa assay). Molecular gen-
etic analysis was performed by direct sequencing. 
Results: During the treatment course after his last emergency presentation, 
despite an increase of INR to high therapeutic range (3.6–3.9) and low FVII 
levels (6–14%) (FII 42–49%, FX 19–25%) within 55 to 83 days, gradually in-
creasing D-dimer levels to 1.4–1.7 mg/l indicated an inadequate anticoagu-
lation. When phenprocoumon was then replaced by rivaroxaban 2.5 mg 
b.i.d., D-dimers declined to normal range (0.75 mg/l) within 35 days. So far 
under rivaroxaban therapy no new thrombosis in the bypasses have evolved. 
Molecular genetic analysis of the factor VII gene (F7) revealed the heterozy-
gous mutation p.(Gln48Leu) and two functional polymorphisms: 10bp inser-
tion in promotor and p.(Arg413Gln). The latter predisposes a 20–25% de-
cline of FVII activity per allele. These polymorphisms together with the mu-
tation explained the 70–75% loss of activity. 
Conclusion: Anticoagulation of patients with FVII deficiency with phenpro-
coumon may be functionally inadequate despite sufficiently high INR levels. 
Rivaroxaban in contrast is able to modulate the clotting activation to a suffi-
cient anticoagulant level already at low doses. 
Disclosure: Bayer Healthcare: Sponsoring of Participations to Scientific 
Meetings 

P 141 Activated factor X-based testing of antithrombin 
activity is not superior over a thrombin-based method in a 
real-world patient population using different oral 
 anticoagulant drugs
S. Reda1, H. Rühl1, J. Müller2, J. Oldenburg2, B. Pötzsch2

1Institute Of Experimental Haematology And Transfusion Medicine., University 
Hospital Bonn, Bonn, Germany, 2Institute Of Experimental Haematology And 
Transfusion Medicine, University Hospital Bonn, Bonn, Germany

Objectives: Antithrombin (AT) activity tests, that are used for diagnosing 
hereditary AT deficiency, are either based on inhibition of thrombin (FIIa) or 
activated factor X (FXa). FXa-based assays are presumed to be more sensitive 
to certain AT deficiency causing mutations than FIIa-based assays. 
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Methods: In order to assess the performance of these two methods in a real-
world scenario, 745 consecutively collected samples from patients referred to 
our institute for thrombophilia testing were analysed with both assays. 
Results: In samples from patients not receiving direct-acting oral anticoagu-
lants or heparins (n=485) both methods showed good agreement (r=0.874, 
Bland-Altman limits of agreement 6.57%, –15.76%). While similar results 
were obtained in patients receiving low molecular weight heparin (LMWH, 
n=76, r=0.891, 4.09%, –14.35%), the agreement was lower in patients receiv-
ing rivaroxaban (n=86, r=0.570, 5.97%, –49.43%) and apixaban (n=72, 
r=0.735, 3.77%, –42.45%). Measurement of anti-FXa activity revealed that re-
sults of the FXa-based assay increased with plasma levels of FXa-inhibitors 
but not LMWH in a dose-dependent manner, while the FIIa-based test was 
unaffected (▶ Figure 1). 2 out of 11 hereditary AT deficient samples from pa-
tients not receiving FXa-inhibitors showed pathologically reduced AT levels 
only in the FXa-based test. 
Conclusion: These data suggest that FXa-based AT testing can be preferred 
over FIIa-based methods only in the absence of FXa-inhibitors as these anti-
coagulant drugs falsely increase AT activity levels. FIIa-based AT testing is 
feasible in these patients, if borderline results are further clarified, e.g. by 
measurement of antigen levels or genetic analysis. 
Disclosure: No significant relationships. 

P 142 Recurrent ischemic events in a patient with 
 secondary APS and Libman Sacks endocarditis on apixaban
C. Heilmann1, J. Heinz2, U. Geisen3

1Staatliche Studienakademie Plauen, University of Cooperative Education, Plauen, 
Germany, 2Department Of Hematology, Oncology And Stem Cell Transplantation, 
Medical Center-faculty Of Medicine, University of Freiburg, Freiburg, Germany, 
3Institute For Clinical Chemistry And Laboratory Medicine, Faculty Of Medicine, 
University of Freiburg, Freiburg, Germany

Objectives: Currently, evidence for use of DOACs in patients with anti-phos-
pholipid syndrome (APS) is rare. We report on a patient with APS and Lib-
man-Sacks endocarditis. 
Methods: We describe the management of anticoagulation in a 47-year old 
female patient with systemic lupus erythematodes, secondary APS, hered-
itary factor VII-deficiency and Libman-Sacks endocarditis. 
Results: The patient was on long-term prophylaxis with ASS but suffered a 
stroke in 2014. Anticoagulation was changed to phenprocoumon which was 
left due to impossible guiding by INR. The following drug, rivaroxaban, was 
not tolerated. Then, apixaban was started at 2x2.5mg. On this therapy, the 
patient suffered a new stroke in August 2015 and the dose was increased to 
2x5mg. In February 2016, Libman-Sacks endocarditis of the aortic and mitral 
valve was suggested by transoesophageal echocardiographic findings. There-
fore, belimumab was added to hydroxychloroquin and azathioprine. How-
ever, a NSTEMI occurred in September 2016 and coronary angiography was 
accompanied by new minor cerebral infarctions. At this stage, apixaban was 
changed to phenprocoumon again. The dose was guided by factor II activity 
with a target of 20–30% but not by INR which achieved values of 3.5–6. No 
further embolisms or bleeding complications developed under this therapy in 
combination with the extended immunosuppression. Complete regression of 
the valvular deposits of the assumed Libman-Sacks endocarditis was ob-
served during the next 7 months. The patient is stable now for more than one 
year. 
Conclusion: This case indicates that apixaban seems to be insufficient for 
prevention of embolic events in patients with APS and, in specific, with en-
docarditis. 
Disclosure: No significant relationships. 

Antiplatelet agents

P 143 The anticoagulant action of ethylpyruvate
C. Strohmeier1, F. Lugaliu1, G. Lediniski1, T. Wagner2, M. Köstenberger3,  
B. Leschnik3, A. Schlagenhauf3, S. Gallistl3, C. Nusshold1, C. Rossmann1,  
S. Hallström1, G. Cvirn1

1Institute Of Physiological Chemistry, Medical University of Graz, Graz, Austria, 
2Medical University Of Graz, Department of Blood Group Serology and  
Transfusion Medicine, Graz, Austria, 3Medical University Of Graz, Department of 
Pediatricts, Graz, Austria

Objectives: Ethyl pyruvate (EP) is known for its anti-inflammatory and anti-
oxidative properties. Recent studies suggest that EP also exerts anticoagulant 
action by reducing mRNA expression of tissue factor, the most important 
trigger of the coagulation cascade. It was the aim of our study to examine the 
anticoagulant action of EP in whole blood samples. 
Methods: Haemostatic profiling was performed using a platelet function 
analyzer (PFA) 200, impedance aggregometry, a Cone and Platelet analyzer 
(CPA), calibrated automated thrombogram, and thrombelastometry (TEM). 
Results: EP exerted significant anticoagulant action in whole blood samples. 
Closure times were dose-dependently prolonged (PFA 200), amplitudes dose-
dependently decreased (impedance aggregometry), and coagulation times 
were dose-dependently prolonged (thrombelastometry) in the presence of in-
creasing amounts of EP (0 up to 1000 µg/mL). 
Conclusion: EP is a potent anticoagulant drug. Chronic administration of EP 
might be beneficial to impede the development of atherosclerotic lesions and 
thrombotic events. 
Disclosure: No significant relationships. 

Thrombolytic agents

P 144 Single-center experience with thrombolysis in  high- 
and intermediate-risk pulmonary embolism
N. Herr, T. Wengenmayer, C. Bode, D. Duerschmied
Department Of Medicine Iii (intensive Care), Medical Center – University of  
Freiburg, Faculty of Medicine, Freiburg, Germany

Objectives: Pulmonary embolism (PE) is a potentially life-threatening acute 
cardiovascular syndrome. While thrombolysis is the guideline-recommended 
standard of care treatment for high-risk patients, it may be considered in a 
subset of intermediate-risk patients. 
Methods: We followed 87 patients with pulmonary embolism either at high- 
or intermediate risk (2013–2017). Patients at intermediate risk were treated 
with alteplase, either full- (100 mg) or low-dose (0.6mg/kg, 50mg max) at the 
treating physician’s discretion when these patients were considered at es-
pecially high risk or had already signs of hemodynamic decompensation. 
Results: Fourtyone (47%) of the 87 patients were at intermediate risk. Sixteen 
of these patients (39%) received thrombolysis. 7 were treated at full dose and 
9 at low dose. Thirtyfour of the patients at high risk (73.9%) received full-
dose thrombolysis. Survival in the intermediate risk group was 97.5% (40 pa-
tients), compared to 63% (29 patients) in the high risk group. In the inter-
mediate risk group, relevant bleedings occurred in 3 patients (7.3%) while in 
the high risk group 21 patients (45.7%) had relevant bleedings. 
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Conclusion: 30-day survival of patients at intermediate risk PE was 97.5%, 
after approximately 40% of these patients had received thrombolysis. The risk 
of relevant bleedings in patients at intermediate risk receiving thrombolysis 
was relatively low. According to current guideline recommendations, the 
choice for thrombolysis in intermediate-risk PE patients needs to take into 
account each individual patient’s risk for bleeding and PE-related death. In 
our study, patients with a low bleeding risk and at younger age appeared to 
benefit from thrombolysis and low-dose alteplase was safe. 
Disclosure: No significant relationships. 

P 145 Stability in human plasma and thrombolytic activity 
of prourokinase-dendrimer conjugates in vitro
L. I. Mukhametova1, R. Aisina1, E. Ivanova1, K. Gershkovich2

1Chemical Faculty, Lomonosov Moscow State University, Moscow, Russian  
Federation, 2Biochemical Dept., Emanuel Institute of Biochemical Physics of RAS, 
Moscow, Russian Federation

Objectives: Prourokinase (proUK) is an effective plasminogen activator, 
which widely used as thrombolytic agent. The disadvantage of proUK is rapid 
clearance from the bloodstream. Dendrimers containing peripheral func-
tional groups are a new class of polymers as drug carriers. Aim. Increase in 
proUK stability in human plasma by its modification with nanosized 
poly(amidoamine) dendrimer of 2.5 generation. 
Methods: Peripheric COOH-groups of the dendrimer was activated with 
methiodide EDC and N-hydroxysulfosuccinimide (pH 2.0). ProUK was con-
jugated with the purified activated dendrimer in ratios of protein:polymer 
1:1, 1:5, 1:10 and 1:20 (М:М) at pH 8.5. The following properties proUK and 
proUK-dendrimer conjugates were studied in vitro: stability of fibrinolytic 
activity in human plasma using fibrin-plate method; plasminogen activator 
activity using conjugated method and thrombolytic activity by lysis rate of 
human plasma clots. 
Results: Increase in modification degree of proUK (from 1: 1 to 1:20) with den-
drimer slowed slightly the conversion of proUK-dendrimer conjugates by plas-
min into UK-dendrimer conjugates but the latter have retained the high amid-
ase activity (92–85 %). Plasminogen-activator and thrombolytic activities of 
proUK-dendrimer conjugates and free pro-UK were comparable. Clot lysis in 4 
h induced by all proUK-dendrimer conjugates was 90–95% compared to free 
proUK. τ1/2 of fibrinolytic activity stability in plasma in vitro was 48 min for 
proUk and from 60 to 130 for proUk-dendrimer conjugates (1:1 to 1:20). 
Conclusion: The proUK- poly(amidoamine) dendimer G2.5 conjugates were 
significantly more stable in human plasma, and have retained the high levels 
of plasminogen-activator and thrombolytic activities as compared to free 
proUK. 
Disclosure: No significant relationships. 

Monitoring antithrombotic therapy

P 146 Evaluation of assay performance monitoring 
 edoxaban plasma concentration with Technoview® 
 Edoxaban and Technochrom® anti-Xa
S. Geiter, M. Unterberger, M. Llusá, M. Griffiths, L. Wagner, N. B. Binder
Research And Development, Technoclone Herstellung von Diagnostika und  
Arzneimitteln GmbH, Vienna, Austria

Objectives: The aim of this study was to evaluate the performance of 
measurement of edoxaban with a system composed of an anti-Xa assay using 
lyophilized calibrators and controls, as well as correlation of patients sample 
results with those measured with Mass Spectrometry Liquid Chroma-
tography (LC-MS). 

Methods: The one stage chromogenic assay for the determination of Xa in-
hibitor activity in human citrated plasma, Technochrom® anti-Xa, is used for 
edoxaban measurement on Ceveron® alpha. Lyophilzed calibrators and con-
trols with assigned edoxaban values are used for assay calibration and to cal-
culate assay performance parameters. Anti-Xa assay results of patient 
samples are compared to those obtained with LC-MS reference method to 
evaluate assay correlation. 
Results: Calibration curves in low range 0–150ng/mL and in high range 0–500ng/
mL are made using two adjusted analyzer settings. All calibration curves have a 
linearity of R2=1.0±0.1. LLoQ is determined at 25ng/mL. The recovery of control 
is within 100% ± 10% of target value for all concentrations and precision is very 
good with intra-assay and inter-assay variations of <15%. For method comparison 
the correlation of spiked samples as well as patient samples shows a Passing and 
Bablock regression with a Slope of 1.0 +/- 0.1, an Intercept <15ng/mL and r >0.95. 
Conclusion: Our data demonstrate that using the lyophilized calibrator set 
Technoview® Edoxaban for calibration of Technochrom® anti-Xa assay in op-
timized settings on Ceveron alpha the determination of edoxaban plasma 
concentrations in patient samples can be performed with very good perform-
ance, patient sample results correlating with the LC-MS results. 
Disclosure: All authors are employees of Technoclone Herstellung von Diag-
nostika und Arzneimitteln GmbH 

Platelet dysfunction

P 147 TRPM7 kinase controls calcium responses in arterial 
thrombosis and stroke in mice
A. Braun1, S. K. Gotru1, W. Chen1, P. Kraft2, I. Becker1, K. Wolf1, S. Stritt1,  
S. Zierler3, H. M. Hermanns4, R. Zahedi5, P. J. Noy6, M. Tomlinson6,  
T. Dandekar7, M. Matsushita8, V. Chubanov3, T. Gudermann3, C. Schmitz9,  
G. Stoll2, B. Nieswandt1

1Institute Of Experimental Biomedicine, University of Würzburg, Würzburg,  
Germany, 2Department Of Neurology, University of Würzburg, Würzburg, Germany, 
3Walther-straub-institute For Pharmacology And Toxicology, Ludwig-Maximilians 
University Munich, München, Germany, 4Medical Clinic And Policlinic Ii Division 
Of Hepatology, University of Würzburg, Würzburg, Germany, 5Leibniz-institut Für 
Analytische Wissenschaften Isas Ev. , ISAS, Dortmund, Germany, 6School Of  
Biosciences, College Of Life And Environmental Science, University of Birming-
ham, Birmingham, United Kingdom, 7Department Of Bioinformatics, University of 
Würzburg, Würzburg, Germany, 8Department Of Molecular And Cellular Physiology, 
University of Ryukyus, Okinawa, Japan, 9Department Of Immunology And  
Microbiology, University of Colorado Denver, Denver, United States of America

Objectives: Transient receptor potential melastatin-like 7 channel (TRPM7) 
is a ubiquitously expressed bi-functional protein comprising a TRP channel 
segment linked to a cytosolic a-type serine/threonine protein kinase domain. 
TRPM7 forms a constitutively active Mg2+ and Ca2+ permeable channel, 
which regulates diverse cellular processes in both healthy and diseased condi-
tions but the physiological role of TRPM7 kinase remains largely unknown. 
Methods: We show that point mutation in TRPM7 kinase domain deleting the 
kinase activity in mice (Trpm7R/R) causes a marked signaling defect in platelets.
Results: Trpm7R/R platelets showed an impaired phosphatidylinositol-
4,5-bisphosphate (PIP2) metabolism and consequently reduced Ca2+ mobiliz-
ation in response to stimulation of the (hem)ITAM receptor GPVI and 
CLEC-2, and also thrombin receptors. These activation defects were partially 
due to the abnormal phosphorylation and activation of PLC gamma 2 and 
PLC beta 3 isoforms. Spleen tyrosine kinase Syk phosphorylation was also 
defective downstream of GPVI and CLEC-2 receptors. To bypass the platelet-
receptor activation defects, thapsigargin, a non-competitive inhibitor of 
SERCA, was used to deplete the Ca2+ store and directly activate STIM1 me-
diated store-operated Ca2+ entry (SOCE) through Orai1. In Trpm7R/R pla-
telets SOCE was strongly reduced. All these signaling defects translated into 
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Fig. 1 Influence of splenectomy on NET formation

impaired platelet aggregate formation under flow and protection of the ani-
mals from arterial thrombosis and ischemic stroke in vivo. 
Conclusion: Our results identify TRPM7 kinase as a key modulator of PLC me-
diated Ca2+ store depletion and SOCE in platelets. The protection of Trpm7R/R 

mice from acute ischemic disease without developing intracranial hemorrhage 
indicates that TRPM7 kinase might be a promising antithrombotic target. 
Disclosure: No significant relationships. 

Pathophysiology of thrombosis / 
 Arterial

P 148 Fibrocytes accumulate at the culprit lesion site in 
STEMI and are functionally impaired by neutrophil 
 extracellular traps
A. Früh, T. Hofbauer, T. Scherz, A. Ondracek, A. Panzenböck, M. Schneider, 
C. Feist, L. Kascha, A. Mangold, I.M. Lang
Department Of Cardiology, Internal Medicine Ii, Medical University of Vienna, 
Vienna, Austria

Objectives: Inflammation is important in the pathogenesis of ST-elevation 
myocardial infarction (STEMI). Neutrophil extracellular traps (NETs) are en-
riched at the culprit lesion site (CLS) of patients. Fibrocytes, mesenchymal pro-
genitor cells with both leukocyte and fibroblast properties, accumulate in car-
diac tissue of a murine ischemia/reperfusion model and contribute to tissue re-
pair and Collagen-I deposition. In advanced atherosclerotic plaques, expression 
of bone morphogenic protein receptor II (BMPRII) is lost. We studied fibrocyte 
frequencies and their BMPRII expression at the CLS of STEMI patients. 
Methods: We drew blood samples from the CLS and femoral site during primary 
percutaneous coronary intervention from STEMI patients (n=50, male=78%, 
mean age=61±13y). Fibrocytes were characterized using flow cytometry. 
Double-stranded (ds)DNA, a surrogate marker of NETosis, was measured in 
plasma using PicoGreen®. To assess the influence of NETs on Collagen-I and 
BMPRII expression, fibrocytes were stimulated in vitro with isolated NETs. 
Results: Fibrocytes were increased two-fold at the CLS compared to femoral 
blood. No differences were found in BMPRII expression between CLS and fe-
moral blood. dsDNA was highly increased at the CLS and negatively corre-
lated with both Collagen-I and BMPRII expression of fibrocytes. In vitro 
treatment of fibrocytes with NETs induced a decrease of Collagen-I and 
BMPRII. DNase 1, which degrades NETs, abolished this effect. 
Conclusion: We report the accumulation of fibrocytes at the CLS and 
STEMI. Furthermore, our data suggest a functional link between NETs and 
fibrocytes, leading to Collagen-I and BMPRII downregulation. NETs might 
thereby impair reparative functions of fibrocytes after STEMI. 
Disclosure: No significant relationships. 

P 149 Neutrophil extracellular trap formation is impaired 
in patients with Howell Jolly body-positive splenectomy
C. Feist1, T. Hofbauer2, M. Gerges2, M. Publig1, V. Seidl1, A. Ondracek2,  
L. Kascha2, A. Früh2, A. Mangold2, I.M. Lang2

1Department Of Internal Medicine Ii , Medical University Vienna, Vienna, Austria, 
2Department Of Cardiology, Internal Medicine Ii , Medical University of Vienna, 
Vienna, Austria

Objectives: Neutrophils are able to release their nuclear content into the 
extracellular space by formation of neutrophil extracellular traps (NETs). 
NETs have a role in host defense, but are also implicated in thrombotic and 
autoimmune diseases. Splenectomy is a risk factor for the development of 
bacterial infections of chronic thromboembolic pulmonary hypertension 
(CTEPH). In splenectomized patients, dysfunction of neutrophils has been 
reported with regards to bactericidal function and reactive oxygen species 

formation. NETosis in splenectomy has not been investigated. We hypothes-
ized that NETosis was altered in splenectomized patients. 
Methods: We drew venous blood from patients with a history of splenectomy 
(n=16, 50% female, mean age 57±12 years). Howell Jolly bodies (HJB), nuclear 
remnants in erythrocytes considered to be indicative of severe splenic dysfunc-
tion, were detected by microscopy. Ex vivo NET formation of isolated neutro-
phils upon stimulation with ionomycin was measured using Sytox® Green, a 
dye exclusively staining extracellular DNA released in the course of NETosis. 
Results: Five (31%) patients had relative neutropenia; eight (50%) patients 
were HJB+. In HJB+ patients, NET formation ex vivo was significantly de-
creased compared to HJB- patients (▶ Figure 1). Interestingly, spontaneous 
NET formation in the absence of ionomycin was also decreased. 
Conclusion: Our findings indicate impaired NETosis, an important effector 
mechanism of neutrophils, in in HJB-positive splenectomy patients. This 
could be one factor explaining increased susceptibility to bacterial infection. 
Disclosure: No significant relationships. 

P 150 Clinical characteristics of cerebral infarction 
 patients with essential thrombocythemia
J. Kim, K. Jung
Neurology, Chung-Ang University Hospital, Seoul, Korea, Republic of

Objectives: Essential thmocythemia (ET) is known to be associated with in-
crease vascular event, but the clinical characteristic regarding stroke associ-
ated with ET has not been reported. 
Methods: Between January 2013 and December 2016, acute ischemic stroke 
patients with ET who were admitted to two university stroke centers in Seoul, 
Korea were included. We retrospectively reviewed their clinical, laboratory 
and imaging data. Stroke subtype was determined based on TOAST criteria, 
and ET associated stroke was defined when no other potential etiology exist-
ed. For outcome analysis good outcome was defined as modified Rankin 
scale (mRS) between 0 to 2 at discharge and grave outcome as mRS 5 or 6. 
Results: A total of 29 patients were included, and their mean age was 66±16 years 
(10 female patients). Stroke subtype included 12 ET associated stroke, 10 large ar-
tery atherosclerosis, 5 small vessel occlusion, and two cardioembolism cases. Em-
bolic infarction pattern including multiple vascular territory was more prevalent in 
ET associated stroke (3 vs 8 patients, Fisher exact test, p=0.018). For 12 ET associ-
ated stroke patients, antithrombotic prescription included dual antiplatelet agent 
combination in 7 patients, warfarin with or without antiplatelet in 3 patients, as-
pirin in one patient, and no antithrombotic in one patient due to hemorrhagic 
transformation. Overall, symptomatic hemorrhage occurred in two patients, and 
five patients experienced grave outcome. Old age, low hemoglobin level, female 
sex, and cardioembolic stroke subtype were associated with grave outcome. 
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Conclusion: Stroke etiology among ET patients is diverse, and age, sex and 
hemoglobin level are suggested as potential poor prognostic factors. 
Disclosure: No significant relationships. 

P 151 Toll-like receptor-4 augments thrombin generation 
and supports platelet deposition to the ligation injured 
 carotid artery
A. Grill1, A. Mann, S. Jäckel1, C. Karwot1, C. Joseph2, B.H. Rauch2, C. Rein-
hardt1

1Center For Thrombosis And Hemostasis, University Medical Center Mainz, Mainz, 
Germany, 2Institut For Pharmacology, University Greifswald, Greifswald, Germany

Objectives: Introduction The activation of Toll-like receptors (TLRs) of pla-
telets and the endothelium by endogeneous and exogeneous stimuli promotes 
thrombosis. Activation of vascular TLRs results in the activation of distinct 
prothrombotic pathways that support thrombus growth. Here, we investigate 
the role of TLR4 on platelet deposition following carotid artery ligation injury. 
Methods: Methods We applied fluorescence intravital microscopy to investi-
gate platelet deposition following carotid artery ligation injury in TLR4-/- 
and WT mice. TLR4 was inhibited with CLI-095 to study platelet deposition 
in vivo and ex vivo thrombin formation by the calibrated automated throm-
bin generation (CAT) assay in platelet-rich plasma (PRP). In vivo, platelet de-
position to the injured carotid artery following inhibition of thrombin with 
Argatroban was analysed. 
Results: Results TLR4-/- mice showed a marked reduction of platelet deposition 
to the injury site 10 minutes after carotid artery ligation. Involvement of TLR4 
signaling was corroborated by pharmacologic inhibition of TLR4 in WT mice. 
CAT analyses showed that activation of platelet TLR4 signaling contributes to 
thrombin generation. To explore if the TLR4-dependent effects on coagulation 
could contribute to the platelet deposition defect, we blocked thrombin. In vivo 
treatment with Argatroban resulted in reduced platelet deposition in WT mice. 
Conclusion: Conclusion Our results indicate a role for steady-state TLR4 sig-
naling in tissue factor-triggered thrombin generation. In vivo, impaired TLR4 
signaling resulted in reduced platelet deposition to the carotid artery ligation 
injury site, which was dependent on thrombin activity. 
Disclosure: No significant relationships. 

P 152 The Q222R deoxyribonuclease 1 single nucleotide 
polymorphism is associated with mortality in patients 
after ST-elevation myocardial infarction
T. Hofbauer, A. Ondracek, T. Scherz, J. Müller, A. Panzenböck, A. Mangold, 
I.M. Lang
Department Of Cardiology, Internal Medicine Ii, Medical University of Vienna, 
Vienna, Austria

Objectives: Neutrophils can release their chromatin forming neutrophil 
extracellular traps (NETs). NETs are implicated in autoimmune and throm-
botic diseases, including ST-elevation myocardial infarction (STEMI). Deo-
xyribonuclease (DNase) 1 degrades NETs. DNase 1 Q222R single nucleotide 
polymorphism (SNP), impairing DNase 1 function, was associated with in-
creased incidence of MI. In STEMI, dysfunctional DNase 1 activity was cor-
related with increased NET burden and infarct size. We hypothesized that 
DNase 1 is crucial to counteract NET formation in coronary artery disease 
(CAD) and that dysfunction of the enzyme might thereby induce chronic 
NET burden with influence on long-term outcome. 
Methods: We enrolled CAD patients with a history of STEMI between 2006 
and 2016 (n=711). Genotyping using allelic discrimination qPCR was per-
formed to identify DNase 1 Q222R SNP (rs1053874). By multivariable Cox 
regression, we assessed the influence of DNase 1 SNP on all-cause and car-
diovascular mortality, adjusting for established cardiovascular risk factors. 
Results: Homozygous mutation of the DNase 1 SNP was present in 64 (9.0%) 
patients; 304 (42.8%) and 343 (48.2%) were heterozygous and homozygous 

for the wild-type allele, respectively. Median survival was 60.0 [interquartile 
range 30.3; 91.5] months. A total of 133 (18.7%) patients deceased; 78 
(11.0%) died of cardiovascular causes. Homozygous mutation of DNase 1 
was independently associated with all-cause mortality (hazard ratio 2.05, 
95% CI 1.22–3.46, p=0.006) and cardiovascular mortality (hazard ratio 2.02, 
95% CI 1.02–4.01, p=0.046). 
Conclusion: We report a negative influence of the Q222R DNase 1 SNP on 
survival after STEMI. Our findings argue for a deleterious role of NETs not 
only in CAD. 
Disclosure: No significant relationships. 

Pathophysiology of thrombosis / Venous

P 153 Plasma levels of activated protein C (APC) 
 s ignificantly increase in carriers of the factor V Leiden 
(FVL) mutation in response to low dose administration of 
 recombinant activated factor VII (rFVIIa)
H. Rühl, F. I. Winterhagen, C. Berens, J. Müller, J. Oldenburg, B. Pötzsch
Institute Of Experimental Haematology And Transfusion Medicine, University  
Hospital Bonn, Bonn, Germany

Objectives: Aim of this study was to demonstrate directly and in vivo the in-
fluence of the FVL mutation on plasma levels of thrombin and APC after ex-
trinsic activation of coagulation. 
Methods: 15 µg/kg rFVIIa were injected intravenously in 12 FVL-negative 
subjects as wells as 12 heterozygous and 3 homozygous asymptomatic FVL 
carriers. During a follow-up period of eight hours, plasma levels of thrombin 
and APC were measured using oligonucleotide-based enzyme capture assays 
(OECAs), in addition to prothrombin activation fragment 1+2 (F1+2), 
thrombin-antithrombin complex (TAT), and D-dimer. 
Results: Administration of rFVIIa was well tolerated, and its pharmacoki-
netics showed an expected course in all subjects. F1+2 (mean±standard devi-
ation) increased from 0.14±0.06 to 0.18±0.07 nmol/L (p=0.007) in FVL-
negative subjects and from 0.21±0.16 to 0.27±0.17 nmol/L (p=0.001) in het-
erozygous FVL carriers, indicating mild activation of thrombin. APC in-
creased from 0.88±0.51 to 3.77±03.12 pmol/L (p=0.009) in the FVL-negative 
group. Heterozygous and homozygous FVL carriers showed a greater in-
crease from 1.68±0.82 to 10.58±4.70 pmol/L (p=10–5) and from 1.66±0.78 to 
17.11±6.36 pmol/L, respectively. Throughout the follow-up period, APC lev-
els were significantly higher in heterozygous FVL carriers than in FVL-
negative controls (p=0.047–9·10–4). They remained significantly elevated 
over several hours in all groups whereas plasma levels of thrombin, TAT, and 
D-dimer did not change significantly (▶ Figure 1). 
Conclusion: The presented approach allows assessment of the functionality 
of the anticoagulant APC pathway in vivo. Plasma levels of APC are signifi-
cantly increased in FVL carriers compared to normal individuals after extrin-
sic activation of coagulation. 
Disclosure: No significant relationships. 

P 154 Another view on factor X in coagulation.
C. Kluft1, J. Begieneman1, N. Podoplelova2, N. Dashkevich3,4, F. Ataullakha-
nov2,4

1Good Biomarker Sciences, Leiden, Netherlands, 2Dmitry Rogachev National Re-
search Center of Pediatric Hematology, Oncology and Immunology, Moscow, Rus-
sia, 3HemaCore Labs LLC, Moscow, Russia, 4Center for Theoretical Problems of 
Physicochemical Pharmacology, Moscow, Russia.

Objectives: Factor X in coagulation is mainly considered for its activation of 
prothrombin in clot formation. Evaluation of factor Xa inhibitors in global 
clotting tests is however not fully understood. 
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Fig. 1 APC generation induced by rFVlla. (A) Plasma levels of APC in FVL-
negative subjects (FVL neg.; n=12), heterozygous (FVL het., n=12), and 
homozygous (FVL homo., n=3) FVL carriers. Data are presented as mean 
standard deviation. (B) Area under the APC generation curve.

Methods: We evaluated the effects of factor Xa inhibition in a new phenotype 
of clot growth from a surface with immobilised tissue factor (Thrombody-
namics), using plasma substrate supplemented with high lipids (4 µM) 
Results: The pathway TF-VIIa/X-V/II/fibrin was studied in factor IX defi-
cient plasma. Inhibition of growth by factor Xa inhibitors was very minor for 
rivaroxaban, apixaban, fragmin, bemiparin, clexane and fondaparinux 
(tested in the therapeutic plasma range). It is concluded that factor Xa in-
hibitors do not inhibit clotting in this clot growth phenotype. Testing the 
same inhibitors in normal plasma showed a dose dependent inhibition of clot 
growth to a plateau. The residual clot growth at the plateau was quantitatively 
similar to the growth in factor IX deficient plasma. It is concluded that the 
factor Xa inhibitors inhibit the participation of the Josso loop (factor IX-
VIII). The only target for factor Xa in this process is the activation of factor 
VIII. 
Conclusion: We concluded that the factor Xa inhibitors inhibited the 
formation of factor VIIIa. It is proposed to consider factor Xa inhibitors as in-
hibitors of extra factor Xa formation via the Josso loop. Apparently the in-
hibition of factor Xa in clotting directly on prothrombin/fibrin is not served 
yet by the tested inhibitors. 
Disclosure: C. Kluft and J. Begieneman are employees of Good Biomarker 
Sciences. N. Dashkevich is employee of Hemacore 

P 155 Coagulation factors under influence of multiple 
sclerosis IgG
I. Tereshchenco1, A. Dakhovnyk1, T. Katrii2, O. Savchuk1

1Biochemistry , Educational and Scientific Centre “Institute of biology and  
medicine“, Taras Shevchenko National University, Kyiv, Ukraine, 2Biochemistry , 
Educational and Scientific Centre “Institute of biology and medicine“, Taras  
Shevchenko National University of Kyiv, Kyiv, Ukraine

This abstract has been withdrawn

P 156 Prevalence of common thrombophilic disorders in 
patients with ocular thrombosis
M. Alrifai1, R. Fischer2, K. Heidinger1, B. Kemkes-Matthes1

1Hemostasis Center, University hospitals Giessen and Marburg GmbH, Giessen, 
Germany, 2Haemostasis Center, University Hospital Giessen and Marburg, 
Giessen, Germany

Objectives: Ocular thrombosis (OT) is a common retinal vascular disease 
that may result in significant visual loss. The influence of thrombophilia in 
these cases is still controversial. Prevalence of thrombophilic disorders as in 
other non-ocular thrombosis patients is not yet well studied. We here report 
upon thrombophilia screening in 167 patients with OT. 
Methods: 141 patients with ocular venous thrombosis and 23 with ocular ar-
terial thrombosis and 3 patients with both arterial and venous thrombosis 
were examined. Four to six weeks after episodes, patients have been sent to 
carry out thrombophilia screening. 
Results: – Thrombophilia screening: antiphospholipid antibodies were de-
tected in 31, lipoprotein (a) elevation in 25, factor VIII:c elevation in 5, anti-
thrombin deficiency in 4, prothrombin (G20210A) polymorphism in 8, fac-
tor V Leiden mutation in 16 patients. – Treatment: 106 patients received 
acetylsalicylic acid (ASA), 2 ADP antagonists, 2 low molecular weight hepa-
rin, 25 vitamin K antagonists, 1 direct oral anticoagulant (antifactor Xa) and 
31 patients had no anticoagulant treatment. Thromboembolic history was 
positive in 65 patients (38 %). 
Conclusion: These results demonstrate that common risk factors for venous 
thromboembolism like factor V Leiden mutation, prothrombin polymor-
phism, antithrombin deficiency and factor VIII:c elevation are less frequent 
in patients with OT. In contrast, antiphospholipid antibodies and lipoprotein 
(a) elevation seem to play a major role in OT patients. Positive history of 
deep venous thrombosis and pulmonary embolism in 38 % of these patients 
has an important impact on the prognosis and on the choice of therapeutic 
approach. 
Disclosure: No significant relationships. 

P 157 Identification of microRNAs as biomarkers for 
 predicting the risk of venous thromboembolism
J. Gabler1, O. Steinbrecher2, M. Kollars1, P. Kyrle1, S. Eichinger1

1Department Of Medicine I, Medical University Of Vienna, Division of Hematology 
& Hemostaseology, Vienna, Austria, 2Department Of Medicine I, Division of  
Hematology & Hemostaseology, Vienna, Austria

Objectives: Currently available risk assessment models for venous throm-
boembolism (VTE) are not predictive enough to precisely assess the risk of a 
first or a recurrent VTE. To improve risk prediction of (recurrent) VTE, more 
appropriate biomarkers are needed. Therefore, our purpose was to identify 
microRNAs (miRs) which could clinically useful biomarkers of VTE. 
Methods: To generate a relevant and convincing miR database, plasma from 
patients with a high thrombotic risk (male, history of two unprovoked VTE, 
mean age 59) and age-matched healthy men were subjected to miR ex-
pression analysis. The Affymetrix miRNA Microarray includes 2.578 human 
miR samples, which cover the majority of all thus far known human miRs. 
Potential VTE-associated miRs were further verified by qRT-PCR in inde-
pendent patient and control samples. 
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Dog #2

Dog #3

Dog #4

First injection

rhFVIII/OCTA12; 100 IU FVIII/
kg; IV

rhFVIII; 200 IU FVIII/kg; IV

rhFVIII /OCTA12; 200 IU FVIII/
kg; SC

Second injection (after 96 
hours)

rhFVIII /OCTA12; 200 IU/kg; SC

rhFVIII /OCTA12; 200 IU/kg; SC

rhFVIII /OCTA12; 100 IU/kg; IV

Tab. 1 HA dog treatment scheme

Results: Microarray and bioinformatic analysis (SAM-analysis) reflect major 
changes between seven patients and seven controls. Thirty-nine miRs showed 
significantly higher expression levels in patients compared to controls, where-
as 120 miRs exhibited no differences. Among those upregulated 39 miRs, 17 
were modulated twofold higher (▶ Table 1). No miRs were expressed solely in 
VTE patients or controls. Four miRs (hsa-miR-3185, hsa-miR-3196, hsa-
miR-6816, hsa-miR-8072) were validated by qRT-PCR in 20 patients and 
matched controls and upregulation was consistent in more than 16 samples. 
Conclusion: We identified four miRs as candidates for the development of 
minimally invasive biomarkers for predicting VTE. These VTE-related miRs 
also provide a basis to further investigate into the molecular mechanism 
underlying the pathogenesis of VTE. 
Disclosure: No significant relationships. 

Cancer

P 158 Prevalence and clinical significance of the JAK2 
V617F mutation in a selected cohort of thrombophilia 
 patients
M. Voigtlaender, I. Kraus, C. Dicke, K. Holstein, F. Langer
Ii. Medizinische Klinik Und Poliklinik, Hubertus Wald Tumorzentrum –  
Universitäres Cancer Center Hamburg (ucch), Universitätsklinikum Eppendorf, 
Hamburg, Germany

Objectives: The Janus kinase 2 (JAK2) V617F somatic mutation plays a cen-
tral role in the pathogenesis of Philadelphia-negative myeloproliferative neo-
plasms (MPNs). The mutation, however, can also be found in a significant 
proportion of patients without overt signs of MPN, particularly in those with 

atypically located or recurrent thromboembolism. Still, it remains uncertain 
which patients should be tested for the JAK2V617F mutation. 
Methods: Of all adult patients referred to the University Medical Center 
Hamburg-Eppendorf for the diagnostic work-up of thrombophilia between 
2012 and 2016, we identified subjects in whom additional testing for the 
JAK2V617F  mutation was performed. Medical records were retrospectively ana-
lyzed regarding demographic, clinical and laboratory parameters in order to 
define distinct criteria for JAK2V617F  testing. 
Results: Of 2,038 patients, 253 (12.4%) were evaluated for the presence of the 
JAK2V617F  mutation within the scope of thrombophilia testing. Of these, 37 
patients (14.6%) were JAK2V617F -positive with 20 of them (54%) meeting the 
diagnostic criteria for MPN during follow-up. While there was no significant 
difference in the rate of splanchnic vein thrombosis or total recurrent throm-
boembolic events, JAK2V617F -positive patients had more frequently experi-
enced recurrent venous thromboembolism (VTE) while on oral anticoagu-
lant therapy than JAK2V617F -negative patients (P<0.01). In a logistic regres-
sion analysis, advanced age (P<0.01) and increased hemoglobin (P<0.05) and 
platelet counts (P<0.001) were significantly associated with the presence of 
the JAK2V617F  mutation. 
Conclusion: Patients with thromboembolic events and abnormal blood 
counts should be tested for the JAK2V617F  mutation. Furthermore, JAK2V617F  
testing seems reasonable in patients with recurrent VTE despite oral antico-
agulant therapy. 
Disclosure: No significant relationships. 

Hemophilia

P 159 A novel von Willebrand factor fragment increases 
bioavailability of recombinant human FVIII (simoctocog 
alfa) in hemophilia A dogs and FVIII/VWF double knockout 
mice
D. Lillicrap1, B. Solecka-Witulska2, C. Hough1, C. Kannicht2

1Pathology And Molecular Medicine, Queen‘s University, Kingston, Canada, ON, 
2Molecular Biochemistry, Octapharma Biopharmaceuticals GmbH, Berlin,  
Germany

Objectives: Subcutaneous (SC) drug delivery for FVIII therapy in hemo-
philia A (HA) is hindered by poor FVIII bioavailability. von Willebrand fac-
tor (VWF) protects FVIII from proteolytic degradation and could increase 
FVIII bioavailability. We analyzed the effect of engineered VWF fragments 
on FVIII binding affinity, half-life and bioavailability. 
Methods: Recombinant human FVIII (rhFVIII, simoctocog alfa) complexed 
with a modified VWF fragment (OCTA12), VWF D’D3 domains, or full-
length plasma-derived VWF (flVWF, Wilate®) was administered via intra-
venous (IV) route to FVIII/VWF double knockout (DKO) mice to assess sta-
bilization of FVIII in circulation. FVIII activity after IV and SC adminis-
tration of the rhFVIII/OCTA12 complex was subsequently evaluated in a HA 
dog model according to the treatment scheme in ▶ Table 1.

miR

hsa-miR-6816–5p

hsa-miR-3185

hsa-miR-8069

hsa-miR-3196

hsa-miR-8072

hsa-miR-6125

hsa-miR-1237–5p

hsa-miR-3940–5p

hsa-miR-4516

hsa-miR-1228–5p

hsa-miR-6821–5p

hsa-miR-1908–5p

hsa-miR-4763–3p

hsa-miR-4734

hsa-miR-4745–5p

hsa-miR-4651

hsa-miR-2861

Sorted according to their regulation factor (cut off ≥2.0). Underlined: vali-
dated miR regulation confirmed.   

Fold

3.13

2.62

2.60

2.59

2.43

2.40

2.32

2.25

2.23

2.19

2.18

2.14

2.08

2.04

2.02

2.02

2.00

Tab. 1 Significantly upregulated miRs between VTE patients and controls
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Fig. 1 Linearity evaluation

Results: FVIII activity levels in DKO mice were significantly higher when 
rhFVIII was administered with any VWF variant in comparison to rhFVIII 
alone (peak activity levels (% mean±SEM, n = 15): rhFVIII 78.9±6.1; 
rhFVIII/D’D3 351.2±22.3; rhFVIII/OCTA12 295.9±17.4; rhFVIII/flVWF 
404.4±20.5). Co-administration with flVWF, D’D3 or OCTA12 resulted in a 
4.5-, 6.4– or 14.7-fold prolongation of the rhFVIII half-life respectively. In 
HA dogs, peak FVIII activity levels were 215% (rhFVIII) and 134% (rhFVIII/
OCTA12) after IV administration, and 24.6% after SC administration 
(rhFVIII/OCTA12). Bioavailability of FVIII after rhFVIII/OCTA12 adminis-
tration by IV and SC was 90% and 37.7% respectively, relative to IV adminis-
tration of rhFVIII (twice the dose) alone. 
Conclusion: The novel engineered VWF fragment OCTA12 leads to high 
FVIII bioavailability after SC administration in HA dogs, and IV adminis-
tration in HA dogs and FVIII/VWF DKO mice. 
Disclosure: B.S. and C.K. are employees of Octapharma Biopharmaceuticals 
GmbH, Berlin, Germany. D.L. has acted as a speaker and paid consultant and 
participated in studies for Octapharma. 

Laboratory tests / Diagnostic methods

P 160 Quantification of emicizumab based on a modified 
one-stage FVIII assay
A. Calatzis1, M. Mcinerney2, W. Calhoon2, J. I. Adamkewicz3, M. Morris2,  
D. C. Chen3

1Institute For Cardiovascular Prevention (ipek), Ludwig-Maximilians-Universität 
München, Munich, Germany, 2R2 Diagnostics, r2 Diagnostics, South Bend, United 
States of America, 3Oncology Biomarker Development, Genentech Inc., South San 
Francisco, United States of America

Objectives: Emicizumab bridges FX and activated FIX to restore the function 
of activated FVIII. Once-weekly emicizumab prophylaxis was shown to signifi-
cantly lower bleed rates compared with no prophylaxis in persons with hemo-
philia A with inhibitors (OIdenburg, et al. NEJM 2017). A method of quantify-
ing emicizumab concentration based on the one-stage FVIII assay is presented. 
Methods: A modified procedure was developed using a 1:8 citrated plasma 
sample pre-dilution by the coagulation analyzer, followed by the standard 
one-stage FVIII test. A dedicated emicizumab calibrator (100 µg/mL) and 
controls (25 and 75 µg/mL) were developed (r2 Diagnostics, South Bend, IN, 
USA). Analyses were performed on BCS XP, using Actin FSL reagent and 
FVIII-deficient plasma (Siemens, Marburg, Germany). 

Results: Linearity over the calibration range of 10 –100 µg/mL is shown in 
the ▶ Figure 1. Calculations of total precision of samples with 75, 25 and 12.5 
µg/mL emicizumab were 5.1%, 5.6% and 9.6%, respectively. In 20 samples 
from patients treated with emicizumab, there was a statistically significant 
correlation between emicizumab levels assessed using the presented method 
versus an ELISA method (R2 = 0.98). Adding recombinant FVIII (Advate, 
Shire, 0.74 U/mL) to samples with emicizumab led to an increase in reported 
emicizumab concentration by approximately 18 µg/mL using the modified 
one-stage method. No interference was observed when recombinant acti-
vated FVII (rFVIIa, Novo Nordisk) or activated prothrombin complex con-
centrate (aPCC, Shire) was spiked into emicizumab-containing samples. 
Conclusion: A modified one-stage FVIII method, using a dedicated cali-
brator and controls for emicizumab, allows quantification of emicizumab 
concentration over the clinically-relevant dose range. 
Disclosure: Andreas Calatzis is a consultant to Genentech, Inc. David C. 
Chen and Joanne I. Adamkewicz are employees of Genentech, Inc. Walter 
Calhoon and Michael Morris are employees of r2 Diagnostics. Mags McIner-
ney is a consultant to r2 Diagnostics.
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