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Background/Introduction 
Congenital factor V deficiency (Owren’s disease, parahemophilia) is an autosomal recessive bleeding 
disorder. The homozygous status occurs in approximately 1 per million in general population. Clinical 
manifestations include excessive bruising, nosebleeds, excessive blood loss after surgery or trauma, high 
menstrual, delivery and postpartum bleeding, intracranial or pulmonary haemorrhage. 
 
Aims 
We report here the case of a 25-year-old young patient of North African origin presenting a moderate 
bleeding diathesis with a severe factor V deficiency. 
 
Methods/Materials 
Severe Factor V deficiency was detected in his native country during a familial screening following a major 
bleeding on caesarean section in his sister. The clinic is a moderate bleeding diathesis with epistaxis, gingival 
bleeding and low trauma hemorrhages. The patient reports also some episodes of hematomas close to the 
elbows and knees but without functional impairment. 
 
Results 
The diagnosis was confirmed fortuitously in our institution during a visit for low back pain. The hemostasis 
checkup presented a Quick Prothrombin Time (STA Neoplastin R®, Stago) at 18%, INR 3.56, an APTT at 114.7 
sec (STA PTT-A®, Stago), thrombin time at 18.4 sec, Factor II at 82%, Factor X at 83%, Factor VII at 68.2% and 
Factor V at 0.4%. Determinations of factor V activity are performed on a BCS-XP using Siemens Factor V 
deficient plasma, Innovin and, when necessary, a specific low value setup (sensitivity limit ~0.2%). Normal 
Factor VIII levels ruled out combined Factor V and Factor VIII deficiency. The 18% Quick PT was intriguing 
but was confirmed with another recombinant thromboplastin.  
A few weeks later the patient had to be operated for complications from an old pulmonary trauma. The 
patient was treated with Octaplas LG® (AB group to optimize factor loading) and factor V increased up to 
13% without excessive bleeding. The graf present the relation between Quick PT and F V levels observed 
before and during the therapy. 
 
 
 



Summary/Conclusions 
The North American Rare Bleeding Disorders Registry consensus classifies all patients with factor V <20% as 
homozygous. Late detection, here in the context of a family assessment, and low to moderate bleeding 
phenotype are frequently described.  
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Introduction 
For reliable coagulation testing the CLSI guideline H21-A5 on collection of blood specimens for coagulation 
assays recommends a minimal citrate tube fill volume of 90%. Many publications have shown that a fill 
volume between 60% and 90% could be acceptable, depending on the citrate concentration, total tube 
volume, test or reagent.  
 
Aims 
We validated the %fill cut-off of BD Vacutainer Citrate tubes (0.109M, 3.3%, 2.7mL) (Becton Dickinson) for 
routine coagulation tests on STA R Max3 (Stago). 
 
Method 
After informed consent, five citrate tubes were drawn from 27 healthy volunteers. The first tube was 
completely filled. The next four tubes were quickly disconnected to obtain stepwise underfilling between 90 
and 50%. We determined PT-INR (STA-NEOPLASTINE R 15), aPTT (STA-CEPHASCREEN 10) and fibrinogen 
(STA-LIQUID FIB) on STA R Max3 (Stago). The percentage difference between the result of the 100% filled 
tube and the underfilled tube was calculated for each sample and for each test. Differences below the 
criterion Critical Difference (CD = 1.96 × √2 × √(CVa² + CVi²)) for normal values, were scored as “0” (no 
effect) and above as “1” (effect). CVa was determined by the CLSI EP5-A2 evaluation of precision 
performance on the normal level quality control material (STA-ROUTINE QC). ROC analysis was performed 
to determine the acceptable %fill cut-off (MedCalc version 19.4.1.).  
 
Results 
We obtained 135 tubes filled between 103% and 47% (median 83%).   
Acceptance criteria: Table 1 
ROC analysis showed an associated criterion of 57% for PT, 70% for aPTT and 57% for fibrinogen.  
 
Conclusion 
For normal healthy controls, a citrate tube fill volume of 57% is acceptable for PT and fibrinogen and 70% 
for aPTT on STA R Max3. In our routine setting, fill volumes lower than 57% are sorted out to the output 
module of the TLA system and no coagulation tests are performed. Fill volumes lower than 70% are flagged 
by the CoagOne middleware (Stago) and aPTT results are immediately erased in the LIS with a comment. 
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Introduction  
In order to harmonize coagulation devices in all LHUB-ULB activity centers, our two STAR Evo (STAGO) have 
been replaced by a CS5000 and a CS 2500 (SIEMENS). Those optical system based device grant correct 
results, even in the presence of lipemic, hemolytic and icteric samples by the play of different wavelengths 
as stated by the manufacturer. However from time to time the devices are not able to provide correct 
results for highly lipemic, highly icteric samples or for samples giving “clot wave form” errors (“Early-
Reaction error” alarm).   Therefore, a mechanical back up system is welcome. We describe here how we 
validated and used a mechanical back-up device (ST4 by Stago) intended to process the samples rejected by 
the CS. 
 
Aim 
We first evaluated if routine coagulation parameters performed on a small back up ST4 mechanical device 
(STAGO) correlated with those of CS 5000, using the same reagents .  
Then, we evaluated retrospectively how often the use of ST4 for CS 5000 rejected samples was essential 
within a follow-up of 2 months. This evaluation would be indicative of the degree of so-called "known" 
interferences encountered with this optical system.  
 
Methods  
30 samples were analyzed on both optical and mechanical analyzer for aPTT and 20 samples for PT, TT and 
fibrinogen.  Reagents used were the same on both devices (all of them from Siemens)  : Actin FS  for aPTT, 
Innovin for PT, Thrombin Reagent for Fibrinogen and Thromboclotin for TT. We  compare the results and 
determine a correction-factor between the 2 methods. We also analyzed retrospectively for the last 2 
months the total amount of aPTT performed in our lab, and the number time the use of the ST4 was 
necessary to produce correct results.  
 
Results 
Correlation was acceptable for aPTT, TT, Fibrinogen and PT in seconds after implementation of the 
correction-factor. In order to obtain correlated PT in % and INR in agreement with the C5000, we had to 
introduce the PT in seconds on the CS 5000 device calibration.  However, since the implementation C5000 in 
the lab, main recourses to START4 were due to interferences with the aPTT determination. This is how our 
retrospective analysis of 7647 samples showed that the use of START4 for aPTT determination was 
infrequent (15 samples), on average for 1/500 samples and often for the same patient, on the same day. 
Among these 15 samples, 7 were hyperlipemic, 4 hypericteric, and 3 showed abnormal clot wave form. 1 
had insufficient volume sample to be performed on START4.  
 
Conclusion 
Our results suggest that mechanical back-up is useful for some rare problematic samples such as highly 
lipemic, icteric  samples and samples leading to some “early reaction errors”.  In addition, we found that 
high-speed centrifugation often allowed the collection of sufficient plasma to perform analyzes on CS. Based 
on our small experience, we conclude that technological advances have significantly reduced interferences 



on optical devices as stated in the past. Our experience also shows that the correlation of the results 
between the 2 systems is not ideal. 
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Background/Introduction  
Antithrombin (AT), a serine protease inhibitor, is one of the major physiological inhibitors of coagulation. AT 
deficiency is associated with an important thrombotic phenotype but the symptomatic penetrance depends 
on the type of deficiency. Thrombotic diathesis is severe in type I (quantitative) and some type II 
(qualitative) defects, but is more moderate in a specific type II affecting the Heparin Binding Site (HBS). This 
latter subtype seems to be largely underdiagnosed due to a high frequency of asymptomatic patients. 
During the family screening of the fourth detected family in our institution, one patient had a borderline 
normal AT result (82%), measured with our IIa-activity based assay (see below). An evaluation at the 
reference center with a functional Xa-based method and identification of the molecular defect in SERPINC1 
confirmed the deficiency. So, we decided to re-evaluate this particular population and our AT deficiency 
detection procedure.  
 
Aims  
We report here the observation of four families (ten patients in total) with antithrombin type II HBS 
deficiency. Familial screening was systematically proposed. These patients represent half of the AT deficient 
patients detected in our institution. Two families were of Belgian ancestry, one came from Morocco and 
one from Romania. 
 
Methods/Materials 
AT activity may be evaluated by chromogenic tests measuring inhibition of thrombin or factor Xa. Our kit 
uses bovine thrombin and a short incubation time to avoid heparin cofactor II interference (STACHROM® AT 
III, Diagnostica Stago). For all patients, subtype identification and molecular analysis were performed in the 
Belgium Antithrombin Reference Center at UZ Brussel (Department of haematology and Center for Medical 
Genetics). 
 
Results  
During the whole period, only one patient had an AT activity levels above the lower limit of the reference 
range. In two of the four families, an additional thrombophilic defect had been detected.  
Correct identification of this type of deficit is important given the lower (but very real) symptomatic 
penetrance. As described, a significant portion of the patients were symptomatic probably due to the 
presence of another thrombophilia.  
 
 
 



Summary/Conclusions 
All AT kits have their advantages and disadvantages and all can miss one or the other functional anomaly. 
Our kit’s choice was also guided by the widespread use of anti-Xa DOAC in our region. However, we decided 
to add, for patients with an unexplained selected thrombotic event, a Xa-based AT activity, send to a 
neighbouring institution, the Grand Hôpital de Charleroi.  
This case series illustrates the importance of a complete laboratory work-out in a selected population of 
patients with thrombotic events and of the collaboration with reference centres but also with institutions 
having other assessment methods. 
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Introduction 
A 61-year old lady with no prior history was admitted to our hospital after receiving CPR in response to a 
syncope after a wasp sting. Upon admission to the emergency room, the patient was tentatively diagnosed 
with anaphylactic shock. Among the initial laboratory parameters, an unclottable APTT (>400 s) and low 
levels of fibrinogen (35 mg/dL) were observed. 
 
Diagnostic elaboration and follow-up 
Based on the clinical anamnesis, extremely high tryptase levels and the presence of specific IgE against 
venom of Vespula spp., the clinical diagnosis was confirmed to be an anaphylactic shock. Further 
elaboration of the coagulation cascade was performed to investigate the underlying mechanism of an 
unclottable APTT. 
Exogenous heparin contamination was excluded through revision of hospital notes and oral inquiries. 
Instrumental analysis included the parameters APTT, PT, fibrinogen and D dimers during the acute phase of 
the admission; a detailed work-up included the assessment of antithrombine, factor V, factor VII, factor XII 
and heparin anti-Xa activity . 
Due to the initially high levels of tryptase and the severe systemic response in the absence of 
mucocutaneous symptoms, bone marrow biopsy was conducted. The presence of mast cell aggregates and 
the detection of cKIT mutation matched the major and minor criteria for systemic mastocytosis. 
Haematological hypothesis of the case report: Systemic mastocytosis is a clonal proliferation of mast cells in 
non-cutaneous tissues. Upon exposure to wasp venom, an IgE mediated allergic reaction triggered a severe 
mast-cell activation syndrome. The activated mast cells released a massive amount of mediators, including 
histamine, tryptase and heparine. 
The severity of the coagulation disruption correlated with the tryptase concentration in peripheral blood 
(initial value >2000 µg/dL). Based on this observation, coagulation disruption was classified as transient, 
caused by the anaphylactic response.  
The release of endogenous heparin reached clinically significant levels, prolonging the APTT through 
inhibition of the common pathway, reflected by the low level of anti-thrombin and the inhibition of Xa. 
However, the low level of factor V and the excessive APTT prolongation indicate additional disruptions in 
the coagulation cascade, and mixing tests for factor V, X and II were performed to identify other potential 
causes of the prolongation. 
Upstream intrinsic factors were not affected to the same extent and low values might be explained by either 
a marginal activation of the intrinsic pathway, or by the downstream interference of the one-stage assay by 



heparin. Upstream extrinsic factors were not affected at all. Furthermore, tryptase tetramers induced active 
fibrinolysis and directly degraded fibrinogen, explaining the presence of slightly elevated D-dimers in the 
absence of fibrinogen in an anticoagulant state.  
 
Conclusion 
This patient was diagnosed with systemic mastocytosis after an anaphylactic reaction to wasp venom. The 
reaction triggered a severe mast cell activation syndrome, releasing heparin and tryptase. These mediators 
interfered with the coagulation and fibrinolytic pathways, prolonging the APTT and lowering fibrinogen. The 
effect was transient, and the disruption of the coagulation parameters resolved spontaneously. 
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Introduction 
Coagulation tests dramatically increased during the peak of the COVID-19 pandemic. At the same time, we 
observed an increase in interferences on the aPTT on  CS-5100 using Actin Fs reagent, leading to an “Early 
reaction error” (“ERE”) alarm. This alarm reflects an abnormal clot wave at the early beginning of the 
clotting reaction and concerned mainly ICU patients. Parson et al (AJCP,2012) incriminate propofol, an 
anesthetic widely use in ICU, as responsible for this anomaly. 
 
Aims 
The aim of the study was to investigate the in vitro impact of propofol emulsion (Diprivan® 2%) on the aPTT 
test carried out on CS-5100 with Actin FS, and to find an effective way to get around this anomaly in order 
to obtain reliable results. 
 
Methods 
10 samples of normal fresh citrated plasmas were obtained after centrifugation of 3,2% citrated blood at 
1900g during 8 minutes. These samples were pooled and spiked with increasing concentrations of propofol 
(2, 4, 6, 8 µg/mL) compatible with in vivo blood concentrations found in ICU patients. We also spiked higher 
concentrations, up to 400 and 2000 µg/mL. To exclude any interference of the galenic formulation, pooled 
plasmas were spiked with a neutral milky-white emulsion for perfusion, Smoflipid® (0.1, 1, 10 and 20 
mg/mL). In order to obtain reliable aPTT results on plasma rejected by the CS5000, we decided to modify 
the test by using a reagent containing another activator. Pathromtin (silice activator) was used in place of 
Actin FS (ellagic acid activator). 
The second option was to remain with Actin FS and exploit  the Clot Wave form Analysis (CWA). Clot 
waveform analysis corresponds to the extended study of the slope generated by an optical detection system 
during routine coagulation assays, such as aPTT. It is often assimilated as a global coagulation assay. 
 
Results 
Not any “ERE” alarm was detected, neither in Propofol spiked plasmas nor in Smoflipid®, whatever the 
concentrations. Only extreme concentrations of the product (not compatible with clinical use) interfered 
with aPTT because of the high level of lipids ("No coagulation"). (Table 1) 



On the opposite, the use of Pathromtin SL and CWA were both successful to produce aPTT results on Actin 
FS rejected sample. 
 
Conclusions 
Following our in-vitro assay, and in opposition of Parson et al data, we were not successful to reproduce any 
interference on APTT with propofol. Moreover,  we observed the “ERE” interference in patients not treated 
by Propofol, but in patients with sepsis or disseminated intravascular coagulation, as reported by others. 
These observations together with our in vitro data, leads us to suppose that the cause of the interaction is 
not due to the propofol but to the patient´s condition. Sevenet et al (IJLH,2017) incriminates the enhancing 
action of CRP-VLDL complexes on the prothrombinase complex in this observation. Regarding to the 
alternative techniques, Pathromtin SL reagent or the use of CWA, provide reliable aPTT results and are 
effective and easy solutions to counter this interaction.    
The role of the reagent activator in triggering the “ERE alarm” remain to be elucidated. 
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Background  
Emicizumab (Hemlibra®) is a FVIII-mimetic, approved in Belgium in February 2018, and is used as 
prophylactic treatment in hemophilia A patients with or without FVIII inhibitors. It is a bispecific antibody, 
mimicking the action of FVIII, by binding both human FIXa and FX. Although clinically this new drug offers 
major advantages, laboratories should be aware of its monitoring challenges. Emicizumab interferes with 
hemostasis tests based on the intrinsic coagulation pathway reflected by a very short aPTT. One-stage FVIII 
activity assays should therefore be avoided. FVIII chromogenic substrate assays (CSA) are recommended.  
To measure endogenous or exogenous (provided by replacement) FVIII activity and quantify inhibitor 
activity against FVIII, bovine reagents should be used with these chromogenic substrate assays in patients 
on emicizumab. Recently, a bovine reagent (bovine R1) was developed for the BIOPHEN FVIII:C chromogenic 
kit which is routinely used for FVIII assays with human FIXa and FX reagents in patients treated with FVIII 
concentrates. 
 
Aim  
The aim of this study was to compare two different bovine chromogenic substrate assays, COAMATIC® FVIII 
kit with the BIOPHEN FVIII:C bovine R1 kit, for measurement of residual FVIII activity in the Nijmegen 
Bethesda assay (NBA) in patients treated with emicizumab.  
 
Materiels & Methods  
In total, we collected plasma samples from nine patients on emicizumab without (P1-P2) and with inhibitors 
(P3-P9). We also included a negative and a weak positive inhibitor control (without presence of 
emicizumab). The FVIII inhibitors were measured with the NBA using the new chromogenic BIOPHEN FVIII:C 
bovine R1 kit (Hyphen Biomed, Neuville-sur-Oise, France) and the COAMATIC® FVIII kit (Werfen, Barcelona, 
Spain). Residual FVIII activity and inhibitor titer (bethesda units, BU) were calculated for each sample. A 



paired non-parametric test (Wilcoxon test) was performed to determine statistically significant differences 
(p<0.05) between CSA.  
 
Results  
As detailed in table 1, no statistically significant (p value: 0.15) or clinically relevant difference was seen 
between the results provided by the two kits using bovine reagents.  
 
Conclusion 
This study shows that the BIOPHEN FVIII:C kit with bovine reagents can be used reliably to monitor 
inhibitors in patients treated with emicizumab. This single kit should facilitate laboratory assessment of FVIII 
and FVIII inhibitors as it can be used in emicizumab and non-emicizumab patients with bovine or human 
FIXa and FX reagents, respectively. 
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Background 
We previously showed that acetyl-CoA carboxylase (ACC) promotes platelet activation and thrombus 
formation by increasing platelet phospholipid content. ACC carboxylates acetyl-CoA into malonyl-CoA, the 
precursor of de novo lipogenesis. Inhibition of its activity decreases lipogenesis. The concomitant increase in 
acetyl-CoA can serve as a substrate for protein acetylation. This posttranslational modification plays a key 
role in the regulation of platelet functions, especially on platelet aggregation, via tubulin acetylation.  
 
Aim 
Here, we postulate that ACC inhibition might affect platelet functions via an alteration of lipid synthesis 
and/or tubulin acetylation. 
 
Methods 
Platelets were treated for 2 hours with CP640.186, an ACC inhibitor, before thrombin stimulation. Platelet 
functions were assessed by aggregometry. Lipogenesis was measured via 14C-acetate incorporation into 
fatty acids. Lipidomics analysis was carried out on the commercial Lipidyzer platform. Protein 
phosphorylation and acetylation were evaluated by western blot. 
 
Results 
Treatment with CP640.186 drastically decreases platelet lipogenesis. Surprisingly, the quantitative 
lipidomics analyses shows that a 2 hours preincubation with the compound does not affect global platelet 
lipid content. However, the short-term inhibition of ACC (and potential accumulation of acetyl-coA) is 



sufficient to modify the level of tubulin acetylation, at the basal state or after thrombin stimulation. It is 
associated with a default of platelet aggregation in response to low concentration of thrombin. 
 
Conclusion 
Pharmacological ACC inhibition by CP640.186 decreases aggregation upon thrombin stimulation. The 
mechanism does not involve a change in lipid content but may depend on tubulin acetylation. 
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Background 
Sepsis is a pathological circumstance whose outcome is associated with organ dysfunction and death. 
Vascular hyperpermeability and haemostasis impairment, both play a key role in the onset of organ failure. 
Our previous work highlighted the protective role of α1AMPK against sepsis-induced hyperpermeability. 
However, the impact of α1AMPK on haemostasis has never been investigated in this condition. 
 
Aim 
Characterize the interaction of α1AMPK with haemostasis in sepsis. 
 
Methods 
C57BL6J mice and α1AMPK wild-type (WT) and knock-out (KO) mice were challenged with intraperitoneal 
injection of lipopolysaccharide (LPS) from Escherichia coli O55B5 (10mg.kg ) during 6  and 18 hours. 
Plasmatic markers of coagulation, platelet and NETosis activation were measured by ELISA and membrane 
markers of platelet activation were analysed by flow cytometry. The dsDNA analysis of NETosis was 
performed by fluorometry. Ex vivo platelets activation was assessed by flow cytometry on platelets α1AMPK 
WT and KO, incubated in a medium with 5μg/mL of LPS. 
 
Results 
In C57BL6J mice, haemostasis was activated 6 hours after LPS administration, as reflected by the increase in 
fibrinogen, plasminogen activator inhibitor and tissue plasminogen activator. In addition, platelets isolated 
from LPS-treated mice were activated as demonstrated by the increased exposure of CD62P and αIIbβIII 
activity on platelet surface and soluble CD62P detection in plasma. Finally, we measured a significant 
increase in myeloperoxidase, neutrophil elastase and plasmatic dsDNA, all markers of NETosis. Same 
parameters were measured in α1AMPK WT and KO mice. We brought out an increase of fibrinolysis 
impairment and heightened a trend of NETosis in α1AMPK undergoing sepsis. Furthermore, platelets of 
α1AMPK KO mice exhibited a more important activation under septic condition with, in vivo, an increase of 
sCD62P secretion and, ex vivo, an increase of αIIbβIII activity in response to LPS.  
 
Conclusion 
These results suggest that α1AMPK is involved in the regulation of haemostasis disturbances following 
sepsis. 
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Background 
Emicizumab (Hemlibra, Roche, Basel, Switzerland) is a humanized bispecific monoclonal antibody that 
mimics activated FVIII cofactor. It is used for treatment of severe hemophilia A (SHA) patients.  
When patients on emicizumab require elective surgery or have breakthrough bleedings, they will receive 
FVIII replacement therapy. Monitoring FVIII levels with standard OSA or chromogenic substrate FVIII assays 
(CSA) using human factor reagents is not possible in these patients. When using bovine reagents instead of 
human, emicizumab interference in FVIII assays can be overcome.  
 
Aims 
Our aim was to evaluate a “bovine variant” (bovine CSA) of our routine chromogenic substrate FVIII assay 
(human CSA) in order to monitor FVIII replacement therapy in a SHA patient under emicizumab undergoing 
elective orthopedic surgery. 
  
Methods/Materials 
To monitor FVIII replacement therapy (moroctocog alpha, Refacto AF, Pfizer) in our patient, we compared 
the human CSA Biophen FVIII Chromogenic kit (Biophen FVIII:c, Hyphen Biomed, France) and the Biophen 
bovine variant kit (Biophen FVIII:c Variant (Bovine Factor X), Hyphen Biomed, France) in which FX reagent is 
of bovine instead of human origin. 
To measure emicizumab we used an emicizumab calibrated OSA with actin FS (Siemens, Germany). All 
assays were performed on a CS5100 coagulation analyzer (Siemens).  
A dilution series of normal pooled plasma (Cryopep, France) in FVIII deficient plasma (Siemens) was used for 
assessing linearity and correlation between the bovine and human CSA. Reproducibility was evaluated over 
5 days with 4 QC levels ranging from 2% to 109% FVIII. Emicizumab interference was assessed by measuring 
FVIII with both CSA in a dilution series of Emicizumab in FVIII deficient plasma (0 – 280 µg/mL).   
 
Results 
The SHA patient had a therapeutic emicizumab plasma level of 49 µg/mL. Baseline FVIII concentration 
before start of FVIII replacement therapy was 1.4% using bovine CSA and 34.3% using human CSA. During 
replacement therapy mean FVIII plasma activity was 53% using the bovine CSA and 84% using the human 
CSA, showing an overestimation due to emicizumab interference for the human CSA. Emicizumab 
interference was quantified in a spiking experiment in FVIII deficient plasma for both human and bovine 
CSA, showing only minimal levels of interference for the bovine CSA (see figure).  
Both human and bovine CSA correlate well with each other in the absence of emicizumab: the high range 
(20 – 100% FVIII) protocol shows a linear regression of ‘y = 1.02x – 3.6’, the low range protocol (0 – 20% 
FVIII) of ‘y = 0.90x – 0.3’. The bovine CSA FVIII assay is linear with a correlation efficient of r² = 1. 
Reproducibility shows a CV (%) ranging from 1.4% (highest QC level, 109% FVIII) to 3.9% (lowest QC level, 
2% FVIII).  
 
Conclusions 
The bovine FVIII CSA was equivalent to the human CSA with the advantage of minimal Emicizumab 
interference enabling monitoring FVIII replacement therapy in SHA patients on Emicizumab.  
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Background 
Atherosclerosis and calcific aortic valvular disease are two of the most frequent cardiovascular diseases in 
industrialized countries. It is largely assumed that they share a similar pathophysiology, with progressive 
aortic wall or valve remodeling and calcification, leading to vascular and valvular dysfunction. They also 
share a number of common risk factors. Among them, hypercholesterolemia is known to promote 
atherosclerosis. However, whether a cholesterol-rich diet induces aortic valve calcification remains unclear. 
The effect of palmitate and oleate on vascular and valvular calcification is still unknown.  
  
Aim 
To perform a longitudinal study and compare the effects of cholesterol (CHT)- and palmitate/oleate (P/O)-
enriched diets on aorta and aortic valve calcification in rabbit models. 
 
Methods 
Twelve-week old male New Zealand White rabbits were fed for 16 weeks (W) with a CHT-enriched diet 
(0,3% CHT, n=7) or P/O-enriched diet (5%, n=6) supplemented with vitamin D2 (Vit.D2, 25.000U/day/2.5kg) 
during the first two weeks. Two control groups were fed with chow diet for 16W with (Vit.D2, n=7) or 
without (Ctrl, n=7) Vit.D2 supplementation. Computed tomography (CT) was performed at baseline, W4, 
W8, W12 and W16 to detect macrocalcifications. After 16 weeks, the heart and the aorta were collected 
and fixed for histological analyses of tissue structure (hematoxylin-eosin staining) and calcification (alizarin 
red staining).  
 
Results 
After 16 weeks, rabbits fed a CHT-enriched diet displayed aortic intima thickening and fatty streaks, 
corresponding to early signs of atherosclerosis. These rabbits also showed a 2-fold increase of the total area 
of aortic valve leaflets as compared to control rabbits, with cellular and lipid infiltration in valvular fibrosa. 
Two rabbits out of 7 displayed macrocalcification in the aortic wall as detected by CT (vs. 0/7 and 1/7 in Ctrl 
and Vit.D2 groups, respectively). Histological analysis and alizarin red staining revealed calcification in the 
aortic wall of all CHT rabbits (vs. 0/7 and 2/7 in Ctrl and Vit.D2 groups, respectively) that were located in the 
thickened intima and/or at the intima-media junction. Calcification was also observed in the aortic valve of 4 
rabbits out of 7 (vs. 0/7 in Ctrl and Vit.D2 groups). 
All rabbits fed with a P/O-enriched diet except one exhibited aortic macrocalcifications visible by CT after 
16W. In sharp contrast with the CHT diet, histological analysis did not reveal intima thickening nor fatty 
streaks but all rabbits had massive aortic wall remodeling, with large calcification nodules in the aortic 
media. Calcification nodules were also observed in the aortic valve fibrosa of 2 rabbits out of 6 in the 
absence of valvular leaflet thickening.  
 
 



Conclusions 
Both CHT and P/O-enriched diets induced histological modifications and calcification of rabbit aorta and 
aortic valves. However, the tissue lesions differed between the two diets, suggesting different 
pathophysiological mechanisms. Thus, these new rabbit models represent interesting tools to improve our 
understanding of the pathophysiology of calcific aortic valve disease, atherosclerosis and medial arterial 
calcification, and to investigate new therapeutic interventions that could prevent or halt disease 
progression. 
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Background/Introduction 
Immune-mediated thrombotic thrombocytopenic purpura (iTTP) is a rare and life-threatening 
microangiopathy. iTTP is caused by a deficiency of ADAMTS13 (A Disintegrin and Metalloprotease with 
Thrombospondin Type 1 repeats, member 13) due to the presence of anti-ADAMTS13 autoantibodies. The 
diagnosis and follow-up of iTTP patients is challenging, and therefore novel biomarkers are highly desired. 
Recently, the presence of an open ADAMTS13 conformation was identified as a novel and sensitive 
biomarker for iTTP as it allows to diagnose acute and subclinical iTTP even if anti-autoantibodies are 
undetectable. The currently used ADAMTS13 conformation ELISA to detect open ADAMTS13 requires well-
trained staff, a long-time-to-result and the need to collect multiple patient samples before conducting the 
test. Accordingly, an easy-to-use technology, allowing single sample ADAMTS13 conformation 
determination is needed to implement this assay in clinical laboratories.  
 
Aim 
We aimed at developing the ADAMTS13 conformation assay on the easy-to-use fiber optic surface plasmon 
resonance (FO-SPR) platform.  
 
Methods/Materials 
The anti-ADAMTS13 antibody 1C4 (recognizing an epitope that is cryptic in folded ADAMTS13, but exposed 
in open ADAMTS13) was covalently coupled to carboxyl self-assembling monolayer gold-coated optical 
fibers using EDC/NHS chemistry. After blocking, open ADAMTS13 in iTTP plasma samples was captured. As a 
negative control, healthy donor plasma samples with folded ADAMTS13 were used. Next, captured 
ADAMTS13 was detected by the biotinylated anti-ADAMTS13 antibody 3H9, followed by signal amplification 
with anti-biotin gold nanoparticles (AuNPs) (Figure 1A). After initiation of the ADAMTS13 conformation FO-
SPR test, all assay steps are automated and the total assay time is 2.5 hours. For this assay, immobilization 
of 1C4 (5 – 10 – 20 µg/mL at pH 4.5 – 5 – 5.5) and detection of ADAMTS13 with biotinylated 3H9 (1.25 – 2.5 
– 5 µg/mL) were optimized. To validate the novel FO-SPR assay, ADAMTS13 conformation was determined 
in 20 healthy donor (HD) and 18 acute iTTP plasma samples by the conventional ELISA and the novel FO-SPR 
assay. In ELISA, optical density values were corrected for ADAMTS13 antigen to determine an ADAMTS13 



conformation index (CI). In the FO-SPR assay, signal amplification SPR shifts (goat anti-biotin AuNP binding, 
Figure 1B) were corrected for ADAMTS13 antigen to determine the CI. 
 
Results  
Effective immobilization of the anti-ADAMTS13 antibody 1C4 (20 µg/mL 1C4 at pH 5.5) and subsequent 
capturing of open ADAMTS13 from iTTP plasma, followed by specific signal amplification with biotinylated 
3H9 (5 µg/mL) and anti-biotin AuNPs was obtained (Figure 1B). ADAMTS13 conformation was closed in all 
HD samples (20/20) and open in all but one iTTP sample (17/18), which was in accordance with the results 
obtained in ELISA.  
 
Summary/Conclusions  
A novel, easy-to-use FO-SPR ADAMTS13 conformation assay has been established, which allows fast and 
single sample measurements. Currently, the ADAMTS13 activity, antigen and autoantibody FO-SPR assay are 
also under development, to allow simultaneous determination of all ADAMTS13 parameters.   
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Background 
Recently, the targeted high-throughput sequencing gene panel test of ThromboGenomics was validated as 
potential diagnostic test for the screening of bleeding, thrombotic and platelet disorders [1]. 
(Likely)Pathogenic Variants ((L)PV) and Variants of Unknown Significance (VUS) have been detected in 49% 
of patients with thrombosis or with abnormalities in coagulation tests, platelet count, or platelet function. 
This diagnostic rate dropped to 3.2% for patients with unexplained bleeding symptoms with normal 
laboratory test results. About half the genetic variants have never been described before and therefore are 
VUS. Since 2019, we implemented a similar gene panel in a  Belgian genetic laboratory.  
 
Aims 
We aimed to evaluate the implementation of the Thrombosis-Hemostasis gene panel in a Belgian accredited 
genetic laboratory.  Because of the previously detected low diagnostic rate, patients with bleeding of 
unknown etiology are excluded from our genetic screening [1].  
 
Methods 
We studied DNA samples from patients selected by physicians at different thrombosis and hemostasis 
centers in Belgium that were sent between January 2019 and June 2020 for mendeliome and exome 
screening for at least one of the three gene panels: platelet genes, (anti)coagulation factor genes or vascular 
genes. Pathogenic variants were reported to clinicians, while VUS findings were recorded for further 



research studies that involve family recall studies and additional laboratory tests. We retrospectively 
studied the results of the Thrombosis-Hemostasis gene panel used in a real ‘clinical diagnostic’ setting. 
 
Results 
Results were collected for 187 patients (64 platelet panels, 125 (anti)coagulation panels, and 7 vascular 
panels). In total, 133 variants were found in 54% of patients. At least one (L)PV was identified in 34% of the 
exomes analyzed. In 17% of the patients a single VUS was detected, while polygenic variants including at 
least one VUS were detected in another 13% of the patients. Of all variants, 47% were VUS. These VUS 
cannot be used for clinical management and have been included in a research study.  
Regarding the different subpanels, (L)PV and VUS were found in 62% of patients submitted with 
(anti)coagulation factor defects, 36% for platelet disorders while no variants have been detected for 
patients with bleeding of unknown etiology. The occurrence of the different variants is presented in fig 1. 
 
Conclusion 
The diagnostic rates for different gene subpanels are in line with the ThromboGenomics study. Our data 
emphasize the frequent occurrence of VUS that require further research with functional and clinical data. 
Our future studies are focused on the re-classification of VUS by family recall studies, additional functional 
testing, and datasharing uisng the recently developed variant database ‘GoldVariants [2]’ from the SSC 
Genomics in Thrombosis and Hemostasis (GinTH) of the ISTH.   
 
References 
[1] Downes K, et al. Diagnostic high-throughput sequencing of 2396 patients with bleeding, thrombotic, and 
platelet disorders. Blood. 2019;134:2082 
[2] www.isth.org/page/GinTH_GeneLists 
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Background 
Ticagrelor is a widely administered orally active antiplatelet drug belonging to 1,2,3-triazolo[4,5-
d]pyrimidines, which acts by reversibly inhibiting the platelet P2Y12 receptor. Importantly, we recently 
discovered that ticagrelor and AR-C124910, its main metabolite, exert bactericidal and anti-biofilm activity 
against gram-positive bacteria, including methicillin-resistant Staphylococcus aureus (MRSA). 
 
Aim 
The present work aimed at establishing structure-activity relationships of ticagrelor molecule derivatives 
represented by the general formula (I) in order to identify structural determinants of antiplatelet and 
antibacterial activity and to assess the possibility of dissociating the two properties. 
 
Methods 
A series of pyrimidine derivatives, comprising 22 triazolopyrimidines (X1 and X2=N), including five ticagrelor 
metabolites, 23 purines (X1=C and X2=N) and 6 pyrazolopyrimidines (X1=N and X2=C) were synthetized. 



Molecule purity was assessed by NMR spectroscopy and elemental analysis. The antiplatelet activity of the 
test molecules was analysed by light transmission aggregometry upon platelet stimulation with ADP in 
citrated human platelet-rich-plasma using doses equal to ticagrelor IC50. The antibacterial activity against 
MRSA (ATCC BAA-1556) was determined by the broth microdilution method as recommended by EUCAST 
guidelines, as well as in citrated whole blood.  
 
Results 
Among triazolopyrimidines, several molecules showed antiplatelet activity, but only ticagrelor and its 
metabolite AR-C124910 had both antiplatelet and antibacterial properties. In whole blood, antibacterial 
dosage of ticagrelor (20 µg/mL) significantly reduced bacteria survival by about 35% while antiplatelet-only 
molecules were inactive against bacteria. Importantly, we discovered new pyrazolopyrimidine and purine 
molecules that were able to kill bacteria as potently as ticagrelor, while they lacked antiplatelet effect, e.g., 
N-((1R,2S)-2-(3,4-difluorophenyl)cyclopropyl)-6-(ethylthio)-1-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-amine 
hydrochloride and N-((1R,2S)-2-(3,4-difluorophenyl)cyclopropyl)-9-methyl-2-(propylthio)-9H-purin-6-amine.  
  
Conclusions 
Ticagrelor exerts direct in vitro antibacterial activity in whole blood. Antibacterial and antiplatelet activities 
could be dissociated by chemical structure modifications, which may lead to the discovery of a new class of 
antibiotics.  
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Introduction 
In June 2017 recombinant factor IX Fc (rFIXFc) became available in Belgium for the treatment and 
prophylaxis of bleeds in patients with haemophilia B (HB) previously treated with factor IX (FIX). 
 
Aims 
Our aim was to assess the efficacy, safety and applicability of this new extended half-life (EHL) factor 
replacement therapy in daily clinical practice, outside the context of clinical trials.  
 
Methods 
We performed a retrospective observational analysis of patients with HB who switched from standard half-
life (SHL)-rFIX to EHL-rFIXFc, through a chart review in 2 Belgian centers. Clinical data up to 31 Dec 2019 
were used. We assessed patient characteristics and changes in treatment regimen, dosing interval, FIX 
consumption and annualized bleeding rate (ABR) before and after starting rFIXFc. 
 
Results 
In total, data from 18 adult patients were analyzed. Mean age was 41 years, mean weight 85.38 kg. The 



majority of patients had severe HB (89%, n=16/18); two patients (11%) had moderate HB. The median 
(interquartile range; IQR) duration of follow-up on rFIXFc was 1.83 (1.6, 2.5) years.  
One third of patients (n=6/18) switched from an on-demand treatment with rFIX, two thirds (n=12/18) from 
a prophylactic regimen with rFIX. All patients switched to a prophylactic regimen with rFIXFc at weekly or 
longer dosing intervals: 11 patients (61%) were dosed every 7 days, 3 patients (17%) every 10 days and 4 
patients (22%) every 14 days. Of the 12 patients who switched from a prophylactic regimen with rFIX, 10 
patients (83%) extended their dosing interval with rFIXFc prophylaxis.  
Weekly factor consumption is shown in table 1. In patients who switched from rFIX prophylaxis to rFIXFc 
prophylaxis (n=12) a 53% reduction in median factor consumption was observed. The median (IQR) total 
weekly dose for all 18 patients who were on rFIXFc prophylaxis at the end of the analysis period, was 38.17 
(25.24, 49.77) international units (IU)/kg; mean (standard deviation; SD) weekly consumption was 40.22 
(±19.04) IU/kg. 
Bleeding information before and after transition to rFIXFc prophylaxis was available for 13 out of 18 
patients. ABR decreased from a mean (SD) of 4.58 (±8.23) bleeds per year with rFIX treatment to a mean 
(SD) of 0.96 (±2.02) bleeds per year with rFIXFc prophylaxis. This is a decrease of 79%. For patients who 
switched from rFIX prophylaxis to rFIXFc prophylaxis and for whom ABR data were available (n=10/12), the 
mean ABR decreased from 2.95 (±5.38) to 0.55 (±0.99). For patients who switched from on demand rFIX to 
rFIXFc prophylaxis and for whom ABR data were available (n=3/6) the mean ABR decreased from 10 (±14) to 
2.3 (±4.04). Information on bleeding rates on rFIXFc prophylaxis was available for 17 patients: median (IQR) 
ABR was 0.00 (0.00, 0.50), mean (SD) ABR was 0.79 (±1.77). 
 
Summary 
The results of this analysis confirm the results obtained in the pivotal trials and suggest that switching from 
prophylaxis with SHL-rFIX to EHL-rFIXFc may lead to improved control of bleeding and lower prophylactic 
consumption. 
 
Disclosures 
This research was funded by Swedish Orphan Biovitrum, Brussels, Belgium. 
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Background 
Septic shock is a dysregulated response to infection, generating an important inflammatory reaction, 
endothelial activation and a procoagulant state leading to microvascular thrombosis and subsequent organ 
impairment. 
Similarly, a severe inflammatory reaction and a coagulopathy with pulmonary micro-thrombosis, eventually 
leading to acute lung injury, is a typical feature of critical form of Coronavirus disease 2019 (Covid-19). 
However, the etiology and clinical presentation of these two diseases substantially differ, suggesting that 
different mechanisms may underlie the procoagulant state in septic shock versus critical Covid-19. 
 



Aims 
Our aim was to compare coagulation, platelet activation and platelets-neutrophils interplay between 
control, septic shock and critical Covid-19 patients. 
 
Methods/Materials 
A total of 117 patients were included in our prospective, monocentric, interventional study between 
February 2019 and June 2020. Ethic committee approved the study protocol and all patients signed an 
inform consent (B403201938590, NCT04107402). 
 
Control patients (n=47) were recruited at central lab consultation. Septic shock (n= 48) and Covid-19 (n=22) 
patients were consecutively included at admission in our ICU department.  
 
Results 
There was no difference in the baseline characteristics of the patients between the 3 groups. At the time of 
inclusion, CRP was comparable between Covid-19 an septic shock patients (Control, 6.27±1.40 mg/L ; Covid-
19, 194.4±21.49 mg/L ; Sepsis, 226.6±16.00 mg/L) as well as white cell count (Control, 7172±296 /μL ; Covid-
19, 9660±784 /μL ; Sepsis, 17360±1560 /μL).  
Assessment of the coagulation cascade showed a significant difference between each group for D-Dimers 
(Control, 717.7±114.3 ng/mL ; Covid-19, 4910±1505, ng/mL ; Sepsis, 9192±1501 ng/mL, p< 0.05), INR 
(Control, 0.99 ± 0.01 ; Covid-19, 1.21 ± 0.02 ; Sepsis, 1.60 ± 0.07, p<0.05) and Fibrinogen (Control, 403 ± 11 
mg/dL ; Covid-19, 662 ± 34 mg/dL ; Sepsis 530 ±3 6 mg/dL, p<0.05). Thrombin Antithrombin complex (TAT) 
did not differ between Covid-19 and septic shock patients (Control, 10.9 ± 3.67 μg/mL ; Covid-19, 15.33 ± 
3.05 μg/mL ; Sepsis, 25.99 ± 5.49 μg/mL). 
Platelet count was lower in septic shock compared to Covid-19 patients (Control, 253 ± 12 103/mm3 ; Covid-
19, 273 ± 25 103/mm3 ; Sepsis, 202 ± 20 103/mm3, p<0.05), while platelet activation, assessed via plasmatic 
levels of soluble P-selectin (sCD62P), was significantly increased (Control, 39.02. ±. 1.40 ng/mL ; Covid-19, 
50.25 ± .70 ng/mL ; Sepsis, 67.66 ± 4.50ng/mL, p<0.05). 
Neutrophil activation and NETosis were measured by evaluating circulating levels of myeloperoxidase 
(MPO) and citrullinated histone 3 (H3-Cit). Both biomarkers were increased in diseased compared to control 
patients but there was no difference between Covid-19 and sepsis conditions (MPO; Control, 28.81 ± 2.96 
ng/mL ; Covid-19, 405.8 ± 73.32 ng/mL ; Sepsis, 737.5 ± 186.4 ng/mL and H3-Cit,  Control, 0.31 ± 0.06 μg/mL 
; Covid-19, 3.63 ± 0.69 μg/mL ; Sepsis, 5.49 ± 1.13 μg/mL, p<0.05). 
 
Conclusions 
Our study confirms an activation of coagulation cascade, platelet activation and NETosis in both septic shock 
and critical Covid-19, compared to control patients. Importantly, the extent of these changes is similar or 
less pronounced in critical Covid-19 compared to septic shock. 
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Background/Introduction 
Immune-mediated thrombotic thrombocytopenic purpura (iTTP) is caused by an autoantibody-mediated 
ADAMTS13 deficiency. Anti-ADAMTS13 autoantibodies in iTTP patients are directed against the different 
ADAMTS13 domains (Metalloprotease (M) and Disintegrin (D) domains, Thrombospondin type 1 repeat (T), 
Cysteine-rich (C), Spacer (S), T2-T8 and CUB1-CUB2 (CUB1-2) domains). However, almost all iTTP patients 
have autoantibodies that bind to the CS domains. In addition, anti-CS autoantibodies are known to inhibit 
and or clear ADAMTS13. Hence, ADAMTS13 variants have been developed with reduced anti-CS 
autoantibody binding but with retained activity. Recently, we have shown that anti-ADAMTS13 
autoantibodies not only inhibit and or clear the antigen but also open the conformation of ADAMST13. It is 
hypothesized that opening of ADAMTS13 and hence exposure of cryptic epitopes facilitates binding of other 
autoantibodies against previously hidden epitopes likely enhancing enzyme clearance or inhibition of 
ADAMTS13. Whether also the anti-CS autoantibodies open ADAMTS13 in iTTP is currently unknown.  
 
Aims 
To investigate whether anti-CS autoantibodies from iTTP patients can open ADAMTS13 by purifying anti-
MDTCS and anti-CS autoantibodies, and for comparison anti-T2-C2 and anti-CUB1-2 autoantibodies from 
iTTP patients and investigate whether they can open ADAMTS13.  
 
Methods/Materials 
Total IgG’s were purified from 13 acute iTTP patients by protein G affinity chromatography. Next, the 
purified IgG’s from each patient were individually purified using MDTCS-, CS-, T2-C2- or CUB1-2-coupled 
Sepharose column chromatography. The specificity of the purified anti-MDTCS, anti-CS, anti-T2-C2 or anti-
CUB1-2 autoantibodies was evaluated in ELISA. The ability of the purified autoantibodies to open 
ADAMTS13 was tested in our 1C4 ELISA, where the purified autoantibodies were incubated with closed 
ADAMTS13 present in healthy donor plasma after which the binding of open ADAMTS13 to an ELISA plate 
coated with 1C4, a monoclonal antibody that recognizes a cryptic epitope in the spacer domain of 
ADAMTS13, was studied.  
 
Results 
Purification of IgG’s of 13 iTTP patients against an MDTCS-, CS-, T2-C2 or CUB1-2-coupled Sepharose column 
allowed to isolate respectively anti-MDTCS (8/13 patients), anti-CS (10/13 patients), anti-T2-C2 (7/13 
patients), anti-CUB1-2 (4/13 patients) autoantibodies which showed specific binding to respectively MDTCS, 
CS, T2-C2 or CUB1-2. All purified anti-MDTCS autoantibodies (8/8 patients) and purified anti-CS 
autoantibodies (10/10 patients) were able to induce an open ADAMTS13 conformation. On the other hand, 
only a subset of purified anti-T2C2 autoantibodies (4/7 patients) or purified anti-CUB1-2 autoantibodies (2/4 
patients) were able to open ADAMTS13.  
 
Summary/conclusions 
We here showed that anti-CS autoantibodies play a major role in opening ADAMTS13 in iTTP. Hence, our 
data further support the relevance of developing targeted anti-CS autoantibody therapies for iTTP. 
 
 


