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PP3 Hemorrhagic Disorders

PP3.1 Hemophilia

PP3.1-1

Co-activation of selected knee muscles in haemophilic patients

Kurz E12, Herbsleb M2, Anders C3, Czepa DZ, Puta C2, Ziezio R2, Scholle H3, Hilberg T

1Department of Sports Medicine, University of Wuppertal, Germany, 2Department of Sports Medicine,
Friedrich-Schiller-University Jena, Germany, 3Clinic for Trauma Surgery Jena, Div. for Motor Research,
Germany

Previous studies of knee muscle activity in haemophilic patients during upright
standing proved increased amplitudes of extensors and impaired coordination pat-
terns. The purpose of this investigation was to study the co-activation of knee flex-
ors and extensors during upright standing in haemophilic patients. Co-activation
indices of extensors (rectus femoris (RF), vastus medialis (VM), vastus lateralis
(VL)) over biceps femoris (BF) were investigated during non-perturbed upright
standing in 27 haemophilic patients (H) in comparison to 26 healthy control sub-
jects (C) by surface EMG (SEMG). Prior to calculations of co-activation indices
patient‘s extremities were classified according to major (MA) and minor (MI)
affected legs (Gilbert-Score), respectively. Data from both sides of C was pooled.
Different SEMG co-activation indices could be detected during bipedal standing in
H compared to C. In both H groups, indices of RF over BF [H-MA: 2.14(5.29/1.16),
median(upper/lower quartile), H-MI: 2.20(4.29/1.40), C: 1.11(2.37/0.73)] and VM
over BF [H-MA:2.16(5.13/1.37), H-MI: 1.98(4.61/1.17), C: 1.39(2.40/0.95)] exceeded
those of C significantly (p<0.05). By application of Holm'‘s adjustment procedure
only RF/BF-index of the MA group remained significantly different from C. The
comparison of MA vs. MI showed no statistical differences at all. The findings
show that MA of H maintain the stability demands during standing by using higher
co-activation levels. A higher co-activation indicates higher metabolic costs and
thereby a lower metabolic efficiency. In the author’s opinion, early treatment by
sports therapy is necessary. (This study was supported by Baxter-Deutschland)

PP3.1-2

Bleeding tendency in female carriers of haemophilia A
Mieshach W2, Krekeler S, Alesci St
1Goethe University Frankfurt, Medical Clinic Ill, Institute of Transfusionmedicine, Germany

Female carriers of haemophilia might not only have an increased bleeding tendency
but the symptoms may be frequent and severe, therefore the assessment of the
bleeding risk is very important for improving care. This study documents the occur-
rence of bleedings in 46 carriers of haemophilia A including spontaneous bleeding
of nose or gums, easy bruising, prolonged menstruation, and prolonged bleeding
after giving birth or after surgical interventions. The FVII1 gene mutation of all 46
carriers was determined and family history of haemophilia was recorded as well as
FVII plasma activity (FVI111:C) of the carrier. For analysis the bleeding tendency
of the carriers was differentiated by strength into three groups. A clear correlation
was found between the strength of bleeding tendency and the FVII11:C level of the
carriers, as well as the type of FVI11 gene mutation and the severity of haemophilia
in affected male relatives. Results show that even carriers with FVI11:C as high as
50%-60% of normal are already at risk of bleedings in everyday life and are at risk
of prolonged bleedings from surgery or after giving birth. The chromogenic assay
showed a more sensitive association of FVIII:C and bleeding symptoms than the
one stage assay. In conclusion, FVII1:C levels as high as 60 % might be considered
a risk factor for bleeding of carriers. Further evaluation of correlation between
FVI1II:C, mutation type, and family history of haemophilia might allow to predict
bleeding tendency of carriers and to improve care.

PP3.1-3

Cardiovascular interventions in patients with hemophilia and severe von Willebrand
Disease

Tiede AL, Alesci S2, Klamroth R3, Holstein K4, Krause MS, Fischer RS, Scholz U7, Horneff S8
IMedizinische Hochschule Hannover, Germany, 2Johann-Wolfgang-Goethe-University, Frankfurt,
Germany, 3Vivantes-Klinikum Berlin Friedrichshain, Germany, 4Universitétsklinikum Eppendorf,
Hamburg, Germany, SDeutsche Klinik fiir Diagnostik, Wiesbaden, Germany, SUniversitat Giessen,
Germany, "Zentrum fiir Blutgerinnungsstorungen, Leipzig, Germany, 8Universitatsklinikum Bonn,
Germany

Objectives: Information on the management of cardiovascular interventions in
patients with hemophilia and VWD is limited to few case reports. As prospective
studies are unlikely to be feasible in this area, retrospective cohort studies may be
useful to improve clinical practice.
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Design: This is a multicenter cohort study of patients enrolled because of hemo-
philia or VWD (VWF:RCo <30 IU/dl), who underwent coronary angiography
(CA), percutaneous coronary intervention (PCl), or cardiac surgery with the use of
cardiopulmonary bypass (CPB).

Results: Thirty-nine interventions were studied in 28 patients with a median factor
activity of 3 1U/dl (<1-35). For CA (N=11), patients received replacement therapy
for a median of 2 days (1-15). Minor bleeding at the site of puncture occurred in
5 patients. For PCI (N=18), patients received replacement therapy for a median
of 4 days (1-41). Most patients experienced minor (N=15) or major (N=1) bleed-
ing at the site of puncture. Of 14 patients receiving bare metal stents, 12 were on
aspirin/clopidogrel for 4 to 6 weeks; 7 of these, including all with severe hemophilia,
received prophylactic replacement therapy. No thromboembolic or cardiovascular
events occurred. For cardiac surgery (N=10), patients received replacement therapy
for a median of 23 days (11-46) and unfractionated heparin during CPB. Minor
wound bleeding occurred in 8 patients. Four patients received transfusion.
Conclusion: Combining replacement therapy with antiplatelet agents or antico-
agulants appears to be a safe strategy, despite of frequent minor bleeding. Major
bleeding mainly occurred in patients on antiplatelet agents without concomitant
replacement therapy.

PP3.1-4

Quantitative expression analysis of the F8 mRNA in haemophilia A patients with no
detectable mutations in the F8 gene

El-Maarri 0%, Niisgen N2, Miller J2, Oldenburg J!

1Experimental Hematology and Transfusion Med, Bonn, Germany

Objectives: The expression levels of F8 gene in both normal and pathological con-
ditions is not well studied.

Design and Methods: In this study we used a TagMan based assay to analyse the
expression levels in a subgroup of 15 haemophilia A patients with undetectable
mutations in the F8 coding region; in addition a group of 96 healthy males were
also included.

Results: Our previous hypothesis of the absence of expression of the F8 mRNA
in one severe patient was further confirmed by our quantitative analysis; the rest
of the patients did not show severe deficiency in the F8 mRNA. When we group
the patients, depending on the severity of the phenotype, we observe that severe
patients have higher levels of expression in comparison to mild and moderate
patients. Further analysis of the healthy male controls reveals high variability in
the expression of the F8 that was not correlated with the measured blood coagula-
tion activity. Further expression analysis of two F8 nested genes: F8a and F8b, are
underway.

Conclusions: In summary our analysis shows that absence of detectable F8 mMRNA
may not be the cause of F8 deficiency in all cases of such patients; in addition this
would point to the heterogeneity of the molecular cause underlying the F8 defi-
ciency in these patients.

PP3.1-5

Factor V G1691A or prothrombin G20210A independently influence inhibitor
development in children with severe hemophilia A — data of a multicenter cohort
study

Halimeh S?, Bidlingmaier C2, Escuriola Ettingshausen C3, Krimpel A4, Kurnik K2, Schobess RS,
Nowak-Goett U4

tAmbulanz fiir Gerinnungserkrankung und Hamophilie MVZ Labor Duisburg, Germany, 2Kinderklinik
und Kinderpoliklinik im Dr. von Haunerschen Kinderhospital Miinchen, Germany, 3Klinikum Joh.Wolfg.
Goethe-UNI, Zentrum d.Kinderheilkunde, Abt.Kinderheilkunde 11, 4Klinik und Poliklinik fiir Kinder-
und Jugendmedizin- Padiatrische Hamatologie und Onkologie - Hamostaseologie, SStriimpellstr. 4
04289 Leipzig, Germany

It has been recently suggested that the clinical phenotype of severe hemophilia A
(HA) is influenced by co-inheritance with the factor V (FV) G1691A mutation.
Thus, the present non-concurrent cohort study was performed to investigate the
impact of FV and FIl mutations on clinical meaningful inhibitor development
(outcome variable) in white children with severe HA. 122 patients with HA < 1%
consecutively ascertained from four German catchment areas were followed over
a median (min-max) period of 15 years (1-24) from HA onset. 19 of 122 children
(15.6 %) additionally carried either the FV or the FIl variant. During the follow-up
period 28 of 122 children (22.9%) with developed a clinical important inhibitor: 9
out of 19 in carriers of thrombophilia (47.4%) compared with 19 of 103 (18.44 %)
in the non-thrombophilia affected cohort [p=0.01]. Multivariate analysis, adjusted
for substitution regimen, dosage (< 30 1U/kgbw versus > 30 1U/kgbw), and first-line
use of plasma-derived versus recombinant FVI11 concentrations revealed that the
presence of thrombophilia independently increases the risk of clinical meaningful
inhibitor development to an odds of 3.9 [95%Cl: 1.21-12.412; p=0.02]. None of
the modifiers adjusted for, e.g. substitution regimen, start of prophylaxis, or fac-
tor concentrates administered for first-line therapy showed a statistically significant
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influence on clinical important inhibitor development. Data presented here support
the hypothesis that clinical meaningful inhibitor development is of multifactorial
origin and that FV and FII mutations should be included in the aetiology research
in future studies.

PP3.1-6

Austrian Haemophilia Registry: Preliminary results

Reitter St, Sturn RY, Streif W2, Schahetsberger T3, Male C4, Muntean WS, Pabinger I

IMedizinische Universitét Wien, Universitétsklinik fiir Innere Medizin |, Germany, 2Medizinische
Universitat Innsbruck, Universitatsklinik fiir Kinder- und Jugendheilkunde, Germany, 3UMIT, The
Health & Life Sciences University, “Medizinische Universitét Wien, Universitétsklinik fir Kinder- und
Jugendheilkunde, Germany, SMedizinische Universitét Graz, Universitatsklinik fiir Kinder- und
Jugendheilkunde, Germany

The treatment of haemophilia requires continuous development of knowledge
related to various aspects of diagnosis and therapy. It is essential to collect valid
and representative data that are comparable on an international level. The Austrian
Haemophilia Registry was set up by the Scientific Advisory Panel of the Austrian
Haemophilia Society and by the patient organisation. Regarding the design, it was
decided to divide the registry into three sections, two concerning quality control
and a third concerning scientific questions, the latter requiring written informed
consent. A web-based software is used to collect data. Transfer and storage of data
are secured and the server is situated in a computer center with video and access
control. Data entry was initiated in early 2008. Currently, 309 patients are included
in the registry, comprising 267 patients (86.4 %) with haemophilia A and 42 patients
(13.6%) with haemophilia B. The median patient age is 31.32 years, with 30.7%
(n=95) being children or adolescents and 69.3% (n=214) being adults. Regarding
severity, 45.6% (n=141) have severe haemophilia. Among these patients, 19.86 %
(n=28) had an inhibitor in their history, whereas only 5 patients (2.98%) had an
inhibitor in the non-severe group. Although the data is only preliminary, the regis-
try is obviously an appropriate instrument for documenting the quality of haemo-
philia treatment. Our focus is on continued data entry, which will further enable us
to provide information on the characteristics of the Austrian haemophilia patient
population and the actual treatment modalities.

PP3.1-7

Factor VIII activity and antigen levels in female carriers of hemophilia A

Horvath BY, Freitag RY, Male C2, Pabinger I3, Thom K2, Mannhalter Ct

IKlin. Institut fiir Medizinische und Chemische Labordiagnostik, Wien, Germany, 2Universitatsklinik fiir
Kinder- und Jugendheilkunde, Wien, Germany, 3Universitétsklinik fiir Innere Medizin 1, Klin. Abteilung
fiir Hamatologie und Hamostaseologie, Wien, Germany

Introduction: Factor V111 (FVIII) activity levels are highly variable in carriers of
hemophilia A due to influences of external factors (age, hormone status, blood
group, inflammation). The variability of FVIII antigen (FVII1:Ag) concentrations
in carriers and the correlation between activity and antigen levels in this population
has not been studied in detail.

Patients & Methods: We determined factor V111 activity by a one stage assay (CA-
7000, Sysmex, normal range 60-230%) in 45 female carriers of hemophilia A.
FVI11:Ag was measured in 44 women by Asserachrom V111:Ag enzyme immunoas-
say (normal range 63-199 %, Diagnostica Stago).

Results: Only in 13 of 45 confirmed carriers FVIII:C levels were below 60%
whereas 24 carriers had decreased FVII1:Ag (<63%). FVIII activity and antigen
corresponded in 25 females, in 17 subjects FVI11:Ag levels were lower (20 to 65%
less antigen than activity), in two women antigen levels were higher than activity
(+30, +53%0). In all women the mutations were determined. No association between
mutation type and activity or antigen level was detected.

Conclusion: Only 29% female carriers of hemophilia A could be correctly diag-
nosed by the one step coagulation test. In contrast, 50 % of the carriers were cor-
rectly identified by determination of FVII1:Ag. The reasons for the unsatisfactory
performance of the coagulation test for detection of carriers are unclear. Possible
causes for the high factor V111 activity levels and the differences between antigen
and activity will be evaluated in future studies.

PP3.1-8

Elbow endoprosthesis in patients with hemophilic arthropathy 5 case reports
Huth-Kiihne AY, Staritz P, Lages P*, Findeklee J, Zimmermann R
1SRH Kurpfalzkrankenhaus und Hamophiliezentrum Heidelberg, Germany

Introduction: Hemophilic arthropathy of the elbow is associated with severe pain
and decrease in the range of motion. Total or partial joint replacement is not
regarded as an established therapy in former reviews. We report our experiences
on 5 patients with total (4pts) and partial (1pt) elbow endoprosthesis.

Material and Methods: Patient A: 64 years, severe hemophilia A. In 2004 total
replacement of the left elbow was performed. Despite sufficient FV 111 levels a post-
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operative haematoma needed wound revision. Patient B: 53 years, female, severe
von Willebrand disease type I11. In 2001 total replacement of the right elbow was
performed without any periinterventional complications. Patient C: 27 years, severe
hemophilia A. In 2007 a synovialectomy and implantation of a radial head-prosthe-
sis of the left elbow was performed without perioperative complications. Patient
D and E: 49 and 48 years, severe hemophilia A, HIV and HCV coinfected. Total
elbow joint replacement was performed in 2008 without any complications. In all
patients pre- and postoperative (p.0.) range of motion, peri- and p.o consumption
of concentrates and the grade of pain relief were recorded.

Results: All but one patient had complete relief of pain. There were no bleedings
after arthroplasty during follow-up. All patients needed complete normalization
of the FVIII- or Ristocetin-Co-factor activity during and after surgical procedure
and a long term replacement therapy for 10 to 16 weeks until rehabilitation was
completed.

Discussion: Elbow arthroplasty improves impaired quality of life. Further studies
are needed to determine the long-term outcome.

PP3.1-9

Impressive reduction of bleeds in patients with severe haemophilia B by prophylaxis
requires a 3fold higher FIX consumption: A retrospective data analysis

Siegmund B, Richter HZ, Pollmann H!
Unstitut fiir Thrombophilie und Hamostaseologie, Miinster, Germany

Objective: To treat haemophilia B coagulation factor 1X (FIX) is either adminis-
tered in case of an acute bleed (on demand treatment, OD) or perpetually as con-
tinuous prophylaxis (CP). Based on documented bleeds from patients in the home
treatment setting OD vs. CP is compared.

Design and Methods: Therapy regime, number and localisation of the bleeds, num-
ber of substitutions to control a bleed, and consumption of factor IX, of patients
with severe haemophilia B (<1% F1X) without further coagulation disorders either
treated with Berinin under OD or CP without any change of the FIX concentrate
and complete documentation were analysed retrospectively over the year 2006.
Results: 6 patients, 2 with OD and 4 under CP could be included into the study. OD
treated patients experienced 35 bleeds (14 and 21 bleeds, mean = 17.5), patients
under CP experienced 1.5 + 1.9 (mean + SD, range 0 - 4) bleeds. To control a bleed
under OD 1.1 + 0.0 and under CP 1.8 + 0.4 days with a FIX substitution were
needed. The mean amount of FIX consumption per year and per body weight (bw)
of patient of 48.000 1U + 13.576 (629 + 156 1U/kg bw) under OD was faced by
162.900 + 68.532 1U (2.045 + 1.042 1U/kg bw) under CP.

Conclusions: The ability of CP is demonstrated by an impressive reduction in bleed-
ing episodes. However, CP requires a 3fold higher consumption of FIX.

PP3.1-10
The German Haemophilia Register (DHR) is starting its work

Haschberger B, Hesse JX, Heiden ML, Seitz RL, Schramm W2
Ipaul-Ehrlich-Institut, Langen, Germany, 2Ludwig-Maximilians Universitat, Minchen, Germany

The collaboration between the Paul-Ehrlich-Institut (PEI) and the GTH as well as
the two patient organisations, DHG and IGH has been official since February 2007
with the signing of the collaboration contract. After the concept had been accepted
by the data protection representatives of the Federal Republic of Germany and the
Lander (federal states) in May 2007, the programming activities for the database
could be started. Additional security requirements made by the data protection
representatives, i.e. the independent third party and the so called ”Intermediar*
caused a delay in the project: Intermedidr is an independent software installed on a
separate server without hard disk (HD) and with random access memory (RAM).
It receives personal data from the treaters over the internet, calculates the pseud-
onyms, which are then forwarded to the database. The Intermediar needs to be
protected from data access by the PEI and its operating system and software has
to be started afresh with each start. These facts require the involvement of a trust-
worthy third party. It shuts Intermedidr off from the PEI without itself coming into
the possession of personal data. An agreement has been prepared laying down the
duties of this third party with the local authority of Langen. In March 2008, the Uni-
versity of Munich was included into the pilot phase. After the test and pilot phases
had been completed successfully, necessary extensions of the DHR were projected,
ordered, and implemented with regard to user friendliness, temporal and financial
feasibility, and sustainability.

PP3.1-11

Training programme for patients with haemophilia and other coagulation disorders
Wermes C1, Belkaidi R, Sykora K!

IMedizinische Hochschule Hannover, Germany

Objectives: Before starting home treatment, children with haemophilia and their
parents have to be instructed to infuse factor preparations. In the past, only techni-
cal instructions were given. During theses courses we realized that young parents
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and even school kids with haemophilia were often not well informed about their
disease and that parents were afraid of injecting their children. Since comprehensive
care centres for haemopbhilia (CCCs) are required to conduct educational courses
to ensure the careful handling of the expensive factor concentrates we developed
the following training programme to address these issues:

Materials and Methods: The program consists of three parts: 1. practice of self-
infusion, 2. to gain knowledge about haemophilia, and 3. reflection of emotions.
Different modules in each category allow individual training of groups. The training
materials consist of one trainer’s book and different exercise books for children and
adults. A CD for the theoretical part, genetic cards to demonstrate the inheritance
of haemophilia, practice guidelines for self-infusion, and mandalas to enhance the
concentration are included. The work with different materials for reflection and
coaching include postcards, stones, feathers, marbles, finger puppets and cloths, and
proposals for music and text for fantasy journeys are made. Certificates of atten-
dance, written examinations and lists of participants complete the equipment.
Conclusions: Our 10-year experience with this concept demonstrates that haemo-
philia training should include not only instruction of factor infusion but also theo-
retical exercises and coaching of patients and their families to increase knowledge
about haemophilia and enhance self-confidence.

PP3.1-12

Quality of Life of healthy siblings of boys with inherited bleeding disorders
(SIB-QoL-Study)

Wermes C?, Belkaidi R, Bidlingmaier C2, Escuriola C3, von Alten St, Sykora K2, Welte K, Wieland I
Kinderklinik, Medizinische Hochschule Hannover, Germany, 2von Haunersche Kinderklink, Miinchen,
Germany, 3Kinderklinik, Universitat Frankfurt/Main, Germany

Objectives: Quality of life (QoL) of children and young adults whose brothers are
affected by an inherited bleeding disorder could be impaired.

Methods: Healthy siblings and their parents were asked by a questionnaire which
included general questions concerning age, sex, education, religion, family back-
ground, health situation, and social environment. In addition standardized tests,
as KINDL-Test (Ravens-Sieberer, Bullinger) for children and parents, “problem
questionnaire” (Westhoff) for children and WHOQoL-Bref-test for parents were
performed and questions concerning the relationship between siblings, haemophi-
liacs and parents were asked. The results were compared to those of other pa-
tients.

Results: 63 siblings (19 male, 44 female) with a median age of 11 years (4-24) and
62 parents were included. 56 brothers had haemophilia, 7 boys had other bleed-
ing disorders. KINDL-scales (range 0-100) (8-16 years, n=37): Body 77.4(SD14.5),
emotion 83.6(SD11.1), self-esteem 58.4(SD18.3), family 82.4(SD17.2), friends
76.9(SD13.6), school 70.0(SD16.8), total score 75.0(SD9.3). Younger siblings had
poorer results (self-esteem 48.8) whereas parents estimate these children’s QoL
higher (self-esteem 76.9). In the “problem questionnaire” siblings showed compa-
rable or less problems than the controls.

Conclusions: Especially the self-esteem of younger siblings was not only decreased
in comparison to normal children but was also inferior to those of haemophiliac
boys (HaemoQoL-, EschQoL-Study) and to children with other chronic diseases
as asthma, atopic dermatitis and obesity. The observation that healthy siblings are
,,ostentatiously inconspicuous” could be supported by the results of the ,,problem
guestionnaire”. Although only a small number of children had been observed, these
findings suggest that siblings need more attention.

PP3.1-13

Tolerability and safety of a highly purified, plasma derived factor IX concentrate in
prospective clinical studies

Feddern J!, Auerswald G2, Jansen M3, Klukowska A4

1Qctapharma GmbH, Langenfeld, Germany, 2Professor Hess-Kinderklinik, Bremen, Germany,
30ctapharma PPG, Austria, “Medical Academy Warsaw, Poland

Since 2001 Octanine® F, a plasma derived factor 1X concentrate is available for
haemophilia B patients. With the finalisation of a 5-year post-marketing surveil-
lance study and a clinical trial in children below 6 years including PUPs, the planned
programme for clinical validation is complete and a summarised evaluation of tol-
erability and safety can be done. In total, 71 patients were included in 4 prospective
clinical studies. Almost 50% (33) were children. The patients were followed for a
total observation period of 4534 weeks. In that period they have received 3 Mil-
lion units of Octanine® F with 3396 injections on 3370 exposure days. Tolerability
was assessed for each injection using a 4-point rating scale. In all studies, adverse
events, independent from causal relationship, were documented. Pooled analysis of
tolerability assessments showed the rating "very good*“/”good* in 100 % of rated
injections. No adverse event had a causal relationship to the treatment. In clinical
studies, the high purity factor 1X concentrate Octanine® F has demonstrated an
excellent safety and tolerability profile in adults as well as in children. No adverse
drug reaction occurred.
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PP3.1-14

Comparison of clotting factor stability in lyophilized plasma and S/D-plasma
stored for 6 days at 4°C

Keller ML, Pruss A2, Spiess C1, Sander M2, Schanfeld HL, Kiesewetter H2, Rosenthal C?,

von Heymann Ct

1Dept. of Anesthesiology and Intensive Care Medicine Charité-Universitétsmedizin Berlin, Campus
Virchow Klinikum and Campus Charité Mitte, Germany, 2Institute for Transfusion Medicine, Charité-
Universitatsmedizin Berlin, Campus Virchow Klinikum and Campus Charité Mitte, Germany

Objectives: Human plasma is frequently used to treat coagulation factor deficits
and disseminated intravascular coagulation. Solvent/Detergent (S/D)-treated
plasma carries a significantly lower risk of TRALI (Solheim BG, Intensive Care
Med (2007); 33 (Supl.1): 1-2). Lyophilized plasma can be stored without a refrigator
for 24 months. The aim of this study was to compare stability of clotting factors in
S/D-treated plasma and lyophilized plasma which were thawed, respectively lique-
fied and stored at 4°C for 6 days.

Design and Methods: The activity of Factor Il (FIl), Factor V (FV), Factor VIII
(FVI1I1I) and plasmin inhibitor (P1) were repeatedly determined over 6 days in 20
units of S/D-treated plasma and lyophilized plasma, each. The change of param-
eters over time was analyzed by means of a nonparametric ANOVA for repeated
measurements.

Results: Over 6 days after thawing and liquefication, activities of FIl, FV and Pl
decreased significantly in lyophilized plasma compared to S/D-treated plasma (p
< 0.01). FVIII decreased in both plasma types, but was not significantly lower in
lyophilized plasma compared to S/D-treated plasma.

Conclusions: These results show a preserved quality of thawed S/D-treated plasma
and lyophilized plasma after prolonged storage, which may improve rapid avail-
ability in emergency situations. With regard to the easier storage, administration
of lyophilized plasma may offer a safe and effective option. However, activity of
P1 was significantly lower in both plasma types and may not be suitable to treat the
according deficiency.

PP3.1-15

Development of a computerized data registry to improve patient care in hemophilia
Holstein K2, Langer F2, Bokemeyer C, Eifrig B

Wniversitatsklinikum Hamburg-Eppendorf, Germany

Objective: Adequate documentation is critical to patient care in hemophilia and
required by the German transfusion law § 21. Furthermore, transparency of hemo-
philia treatment and adherence to published treatment guidelines become increas-
ingly important in times of limited financial resources. To our knowledge, there is a
need for computerized documentation systems in German hemophilia centers.
Methods: We have developed the software for a computerized documentation sys-
tem, which allows for easy extraction of information for other data registries such
as the German hemophilia registry (DHR) or the German cause-of-death regis-
try. Accordingly, the data structure of our registry is similar to that of the DHR.
Basic patient information (i.e. demographic data, past medical history) is entered as
static data, whereas follow-up information (i.e. prescription of factor concentrates,
charges) is entered as dynamic data. Additionally, we document the outcome of
therapy such as the number and sites of bleeds, joint scores, absence from work,
and quality of life as well as treatment-related side effects such as viral infections
and inhibitor development. Furthermore, additional treatment strategies such as
radiosynoviorthesis, physiotherapy, surgery, or change of factor replacement as well
as their respective outcomes are entered.

Conclusion: Our computerized data registry is likely to improve both the transpar-
ency and the quality of care in a German hemophilia center. In addition, it will help
verifying the results of controlled clinical trials in unselected observational patient
cohorts, a critical step in the elaboration of obligatory treatment recommendations.
Finally, the data registry will facilitate the conduction of clinical research projects.

PP3.1-16

Inhibitor development and efficacy of recombinant versus plasma-derived factor VIII
concentrates in haemophilia A patients, an update

Siegmund B2, Richter HZ, Pollmann HY, Orlovic M2, Gottstein S2, Klamrath R2
Unstitut fiir Thrombophilie und Hamostaseologie, Minster, Germany, 2Klinik fiir Innere Medizin -
Angiologie und Hamostaseologie, Vivantes Klinikum in Friedrichshain, Berlin, Germany

Objective: Since implementation of recombinant coagulation factors into haemo-
philia A therapy, concerns exist that switching to a recombinant FVIII (rFVIII)
product may lead to a higher inhibitor rate and that rFVI11 products are less effec-
tive in controlling bleeds than plasma derived factor V111 (pFVIII) concentrates.
The present study compares efficacy and immunogenicity with regard to inhibi-
tor development and reports results obtained in an observation period of fourteen
years in two German haemophilia centres.
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Method: Data were evaluated retrospectively from paper-based diaries of patients
with severe haemopbhilia A (FVIII activity <1%) who were switched from pFVII1
to rFVI11 and from laboratory tests for inhibitors (Bethesda) over the years 1994 to
2007. Above values of 0.6 BU, a patient is defined as having developed an inhibitor.
Efficacy of treatment is analysed as numbers of infusions needed to stop a bleed.
Data are given as mean + SD.

Result: A total of 110 patients (age: 30.1 + 13.1 years), representing 1068 patient-
years (PY), were included in this study. Since 1994 no patient developed a clinically
relevant inhibitor, neither against pFVIII (322 PY) nor against rEVIII (746 PY).
24,203,500 1U pFVIII and 87,053,250 1U rFVI11 were administered by 18,988 and
71,475 documented injections, respectively. To control a bleed 1.72 + 0.86 and 1.60 +
0.55 (p = 0.4116) injections per bleed of pFVI11 or rFVI11 were needed.
Conclusions: In respect of inhibitor development the use of rFVIII is as safe as
pFVIII. The efficacy of both product types in controlling bleeds is equal.

PP3.1-17

Treatment of haemophilia patients in the elderly
Miesbach W2, Alesci S, Krekeler St
1Goethe University, Medical Clinic I11/Institute of Transfusionmedicine, Frankfurt, Germany

We included patients with haemophilia A older than 60 years of age, who visited
our haemophilia centre over the last two years. We conducted a retrospective study
focussing on the patients’ co-morbidities as well as changes in their bleeding pat-
terns over the last four years.

Results: Twenty-nine patients were included with a median age of 64 years (60 — 85
years). 8/29 patients suffered from severe haemophilia, 7/29 from moderate haemo-
philia and 14/29 patients from mild haemophilia. 19/29 patients had a chronic hepa-
titis C infection and 2/29 suffered from chronic hepatitis C and HIV. Two patients
had haemophilia A and a factor V111 inhibitor. 9/29 patients suffered from cardiac
disease, primarily coronary heart disease and myocardial infarction. 8/29 patients
suffered from malignancies, primarily hepatocellular carcinoma and prostate can-
cer. 16/29 patients were treated for hypertension and 4/29 patients for diabetes mel-
litus. Four patients received ASS and two patients Marcumar. 7/29 patients died
during the observation time. In 8/29 patients (median age: 73.5 years, 61 — 85 years)
a change of bleeding patterns was noted, with a subsequent change of the substitu-
tion regimen and an increase of factor concentrates. This was mainly caused by
underlying malignant disease, increasing frequency of joint bleeds, or the continu-
ous treatment with Marcumar or ASS.

Conclusion: In the older haemophilia patients an adjustment of replacement ther-
apy is necessary to compensate for frequently occurring bleeding problems. Coro-
nary heart disease and malignancies are the most frequently occurring co-morbidi-
ties. Anticoagulant or anti-platelet therapy may complicate the treatment.

PP3.1-18

Inhibitor-Immunology-Study: Toll-like-receptor (TLR)-polymorphisms in the inhibitor
development of haemophilia A

Wieland I, Wermes CL, Eifrig B2, Bidlingmaier C3, Pollmann H#, Nimtz-Talaska A®, Niekrens CE,
Sykora K1

IMedizinische Hochschule Hannover, Germany, 2UKE Hamburg, Germany, SUniversitatskinderklinik
Miinchen, Germany, 4Praxis Minster, Germany, SPraxis Frankfurt/Oder, Germany, SKinderklinik
Delmenhorst, Germany

We are presenting an update of our study in which risk factors for the development
of inhibitors in patients with haemophilia are to be explored. The ultimate goal
is to find out why some children suffering from severe or moderate haemophilia
develop inhibitory antibodies during replacement therapy and others do not and
to define genetic and immunological risk factors. The development of inhibitors is
one of the most important complications of replacement therapy in haemophilia,
affecting both mortality and morbidity. Inhibitor development is based on complex
immunological factors, and to date, only little is known about its underlying mecha-
nisms. Cytokines and their receptors, T-cell receptors, the Major Histocompatibil-
ity Complex, as well as polymorphisms in genes associated with immune response
may play important roles. So far we have analysed 81 samples, 66 patients with
haemophilia A and 15 patients with haemophilia B. 35 out of 66 patients with hae-
mophilia A did not develop any inhibitory antibody, whereas 31 did (11 low titre, 20
high titre). We have evaluated 4 SNP’s in 3 different TLR-genes (TLR 2 (G2408A),
TLR4 (Asp299Gly (A->G)), TLR9 (T-1237C), TLR9 (T-1486C)). Analyses were
performed by restriction length fragment polymorphism. Due to a limited number
of samples statistical analyses were only done for haemophilia A. We could find no
association between any TLR-polymorphism and the development of inhibitory
antibodies. Interestingly we could find the C-allele of the T-1486C-TLR9-polymor-
phism significantly more often in patients with haemophilia A than in the normal
population. Sponsored by CSL Behring
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Compliance with long-term prophylaxis in children, adolescents and young adults
with haemophilia A

Escuriola Ettingshausen Ct, Heller CZ, Ingrid G2, Martinez Saguer I, Aygoeren E2, Rusicke EL, Kreuz Wt
IKlinikum der JW-Goethe-Universitét, Zentrum der Kinder- und Jugendmedizin, Klinik 3, Frankfurt,
Germany

Primary prophylaxis of factor (F) VIII /1X in severe haemophiliacs results in the
reduction of bleeds and the prevention of haemophilic arthropathy. This prospective
study evaluates compliance with primary prophylaxis and its influence on bleeding
frequency and joint outcome in severe haemophilia A patients. Since 1/2006, 84
haemophilia A patients (F VI11<2%) undergoing prophylaxis up to 25 years have
been included. In order to evaluate therapy adherence all patients have to docu-
ment each factor infusion, reason for infusion, bleeding frequency/localisation. The
prescribed as well as the documented amount of concentrate used for prophylaxis
is compared to the prescribed prophylactic therapy regimen. As of December, 2006,
58/84 patients (69 %) documented >95 % of the prescribed amount of concentrate
(full compliance with documentation). Incomplete documentation (<95-50%):
4/84 (5%) and no documentation 22/84 patients (26 %). Full compliance with docu-
mentation was highest in young children <12 years (81%) and decreased in older
patients (12-18 years: 75%; >18 years: 53%). Patients fully compliant with docu-
mentation (n=58) are evaluated for therapy adherence: Full compliance to pro-
phylaxis (>90% of prescribed prophylactic infusions/year) was observed in 42/58
patients (72%). Moderate compliance (75-90 %) was assessed in 12/58 (21 %) and
weak compliance (50-75%) in 4/58 (7 %) patients. Loss of compliance increased
with increasing age: Full compliance was 83% in patients <12 and 47% in those
>18 years. Therapy adherence decreased when patients started to inject themselves.
Joint bleeds were prevented (0-1 bleeds/year) in 90% of patients with full therapy
compliance whereas patients with weak compliance reported significantly more
joint bleeds/year.

PP3.1-20

Potency testing of recombinant FVIII products: Impact of pre-dilution on potency
assignment

Dodt J1, Nawrot R, Rosenkranz S, Schroda AL, Hunfeld A

Ipaul-Ehrlich-Institut, Langen, Germany

Several critical parameters which may impact the result of a potency assay for
FVI1I-products have already been identified.

Objective: This contribution focuses on the impact of the pre-dilution step for
potency assays for rFVIII-products. Design and method: A FVIII chromogenic
assay validated for plasma-derived FVIII-concentrates was applied to a rFVIII
product. After reconstitution, samples were pre-diluted in two steps using first the
test kit buffer (TrissBSA) to achieve the concentration of the standard and second
using factor V111 deficient plasma to obtain a concentration of 1 1U/ml.

Results: FVI111-potencies estimated with the OMCL method were approx. 20%
lower than the manufacturer’s results. Calculations relative to the EP Batch No 3,
to the 7th International Standard for FVIlI-concentrate and to the manufacturer’s
in-house standard revealed the same trend (72%, 76 % and 82 %, respectively). A
method comparison showed that neither test kits nor deficient plasmas or incuba-
tion time are responsible for the discrepancies. The composition of the buffer used
for the pre-dilution step 1 appears to be responsible for the observation, as the
potency increased from 83 % to 102 % (n = 5) when using Tris/Tween buffer instead
of Tris/BSA. Using deficient plasma for pre-dilution step 1 and 2, as described by
Ph. Eur. Method 2.7.4, confirmed the results obtained with Tris/Tween buffer in
predilution step 1.

Conclusion: Since minor modifications may impact FVII1 potency estimates, it is
advisable for OMCLs to use the Ph. Eur. method for recombinant FVI11-product
testing rather than to use the in-house method validated for plasma-derived FVII1-
products.

PP3.1-21

Activity of selected ankle muscles in haemophilic patients during bipedal standing
depending on orthopaedic joint score

Kurz E22, Herbsleh M2, Anders C3, Czepa DX, Puta C2, Ziezio R2, Scholle H3, Hilberg T

1Department of Sports Medicine, University of Wuppertal, Germany, 2Department of Sports Medicine,
Friedrich-Schiller-University Jena, Germany, 3Clinic for Trauma Surgery Jena, Div. for Motor Research,
Germany

Due to frequent bleedings haemophilic patients suffer from functional deficits in
daily life. Adequate activity of shank muscles might be one key for appropriate
postural control. The aim of this study was to determine whether differences exist
in shank muscle activity between haemophilic (H) and healthy subjects (C) during
upright standing. Five ankle joint muscles [tibialis anterior, fibularis longus, medial
(GCM), and lateral head of gastrocnemius, and soleus (SOL)] were investigated in
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25 haemophilic patients and 25 healthy control subjects by surface EMG (SEMG).
According to the Gilbert-Score SEMG data of H was separated as belonging
to the major (MA) and minor (MI) affected joints, respectively. Both sides of C
were pooled. Nonparametric two-sample tests compared results and were further
adjusted using Holm's procedure. Reduced SEMG muscle activation amplitudes
could be detected during bipedal standing in H compared to C. For the muscles
in MA GCM [H: 3.0(4.0/1.6), median(upper/lower quartile) in pV, C: 4.8(7.2/2.7)]
and SOL [H: 4.4(6.4/2.7), C: 6.3(9.8/4.2)] reached significantly lower amplitudes in
the H group (p<0.05). In MI only GCM [H: 2.6(3.8/2.0)] activation level was sig-
nificantly lower in H compared to C. After the application of Holm‘s adjustment
procedure only GCM remained at significant levels. The comparisons of the MA
vs. MI showed no statistical differences. The decreased calf muscle activity of H is
either due to restricted motion of the ankle or a result of increased activity of knee
extensors. However, joint integrity seems to be reduced in H. (This study was sup-
ported by Baxter-Deutschland)

PP3.1-22
Surgical treatment of the hemophilic pseudotumor

Panotopoulos J¢, Trieb K2, Wanivenhaus AL
1Dept of Orthopaedics Medical University Vienna, Austria, 2Dept of Orthopaedics KH Wels, Austria

Objectives: Hemophilic pseudotumor was defined by Fernandez de Valderrama and
Matthews as a progressive cystic swelling involving muscle, produced by recurrent
hemorrhage and accompanied by roentgenographic evidence of bone involvement.
The radiographic changes resemble that of malignant bone tumors, and this is why
this rare but severe complication of haemophilia is called pseudotumor. The most
common site for the hemophilic pseudotumor is the proximal skleleton around the
femur and pelvis.

Methods: We performed a resection of a hemophilic pseudotumor of the iliac bone
in 3, of the distal tibia in one and of the ulna in one patient. The mean age at surgery
was 45,2 (37-60) years.

Results: At the latest follow up normal healing with no recurrence were observed.
Only in one case the postoperative course was complicated by deep infection. In
this patient revision surgery was necessary.

Discussion: The hemophilic pseudotumor is a rare but severe complication of
hereditary bleeding disorders. In the international literature the resection and
postoperative course is described as demanding and difficult and requires detailed
preoperative planning. Operation should be done in specialised centers with close
cooperation between surgeons and hematologists. Keywords: Hemophilic pseudo-
tumor

PP3.1-23

Age-dependent consumption of Factor VIII concentrates in patients with severe
haemophilia A in the Eastern part of Germany

Klamroth RY, Koscielny J12, Knofler RL3, Franke D14, Scholz ULS, Steiner BL6, Syrbe GL.7
IKompetenznetz hamorrhagische Diathesen Ost, Berlin, Germany, 2Charite Berlin, Germany,
SUniversitatsklinikum Dresden, Germany, 4Praxis fiir Blutgerinnungsstorungen Magdeburg, Germany,
SPraxis fiir Blutgerinnungsstorungen Leipzig, Germany, eKlinikum Siid Rostock, Germany, 7Klinikum
Stadtroda, Germany

Background: Diagnostic and treatment of severe forms of haemorrhagic diatheses
(HD), such as haemophilia A (HA) need high standards of care in haemophilia
treatment centers. Due to their generally low incidence, a close cooperation of hae-
mophilia treaters is necessary to optimize treatment strategies. For this purpose, the
Kompetenznetz Hamorrhagische Diathesen Ost (KHDO) was founded.

Method: The actual project of the KHDO was the conduction of a survey of epi-
demiological data of patients with severe HA and the consumption of Factor V111
concentrates in the year 2007. The data was documented in age-dependent 10-year
cohorts.

Results: 249 patients with severe HA without an inhibitor were included. The gen-
eral treatment regimen in children (age <20 years) with severe HA (n=65) was
prophylaxis (85%) and in adults (n=184) about 65% were treated with an inter-
mittend or prolonged secondary prophylaxis. A quite similar amount of factor V111
consumption was found over 10-years age-dependent cohorts in the adult patients
with a maximum of 185,000 IU/year in the group of 40 to 49 years (n=58) and a
minimum of 155.000 IU/year in the group of 30 to 39 years (n=41).

Conclusions: The data shows age-dependent consumption of factor V11 concen-
trates in patients with severe HA in the eastern part of Germany. In contrast to our
data the centers in Great Britain (UKHCDO) found a age-dependent decrease of
factor VIlI-concentrates consumption in the adult patients (=20 years) with HA.
Different explanations have to be discussed.
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Consumption of recombinant FIX compared to plasma derived FIX is increased in on
demand and prophylactic treated patients with severe haemophilia B

Siegmund B, Richter HZ, Pollmann H!
Unstitut fiir Thrombophilie und Hamostaseologie, Mtinster, Germany

Objective: Haemophilia B therapy in principle consists in a sufficient supply of
either plasma derived (pFIX) or recombinant factor 1X (rFIX). The efficacy of
rFIX (Berinin) vs. pFIX (Benefix) based on documentation by patients in home
treatment setting is compared.

Design and Methods: Data of two patients with severe haemophilia B (FIX <1%)
treated with continuous prophylaxis and of two patients treated on demand were
collected over two 1-year periods before and after switch from pFIX to rFIX, so
that data to be compared derived from the same patient. Data of body weight (bw),
number of bleeds and substitutions, and consumption of FIX, were taken from the
patients’ paper diaries. Additionally, recoveries of FIX concentrates after various
time periods were evaluated from 17 different patients.

Results: No difference was observed in the recovery of rFIX compared to pFIX.
Nevertheless, total consumption increased from 459,400 pFIX IU to 577,500 1U
rFIX. An increase, expressed in consumption perkg bw, was observed in all four
patients after being switched from pFIX to rFIX, namely from 713.2 to 866.7 (+
21%) and from 3,508.4 to 4,457.1 (+ 27 %) under on demand treatment, and from
1,613.8 t0 2,166.7 (+ 34%) and 2,143.2 to 2,264.6 (+ 6 %) during prophylaxis.
Conclusions: Possibly, the observed increase in rFIX versus pFI1X consumption can
be explained by differences between packaging size and actual content of the vials.
Further investigations are needed in a larger study population to verify the obser-
vation.

PP3.1-25

Beriate®P in the treatment of patients with hemophilia A: Update of a long-term
pharmacovigilance

Klamroth R, Zimmermann R?, von Stackelberg A3, Zacharias C4, Broder M4, Kurnik K5

Wivantes Klinikum in Friedrichshain, Berlin, Germany, 2SRH Kurpfalzkrankenhaus Heidelberg GmbH,
Heidelberg, Germany, 3Charité University Hospital, Berlin, Germany, 4CSL Behring GmbH, Marburg,
Germany, 5Dr. von Haunersches Childrens’ Hospital, University Hospital, Munich, Germany

Comprehensive large-scale pharmacovigilance surveillances are very effective
tools to collect data on products in the post authorization period. Patients at any
age suffering from hemophilia A treated with Beriate® P are eligible to be enrolled.
Based on the standard schedule preferred at the centers, patients are routinely
screened every 3 to 12 months. At these visits, the following parameters were docu-
mented (non-interventional design): overall clinical response, occurrence of bleed-
ing, adverse drug reactions including the incidence of inhibitors, laboratory safety
parameters, virus safety, relevant concomitant diseases, and relevant concomitant
medication. Pharmacokinetic data are also collected. Treatment modalities with
Beriate® P, including average factor consumption per month and exposure days, are
recorded. Sixty-nine patients have been included into the investigation up to now;
data from 441 visits were available for this fourth interim analysis. The median age
was 20 years. Two patients suffered from mild, eight from moderate, and 58 from
severe hemophilia A; in one patient the information on severity was missing. 70 %
of patients were treated prophylactically (at least one infusion per week). Median
duration of the pharmacovigilance was 30 months per patient (range zero to 55
months). One case of inhibitor development in a PUP was reported. The average
number of bleedings documented per year was 3.8. The median number of infusions
per bleeding was 1.5. Efficacy of Beriate® P was assessed as good or excellent in
97 % of all cases. The results included in this interim analysis confirm the very good
tolerability, efficacy and safety of Beriate® P.

PP3.1-26

Update of a long-term pharmacovigilance surveillance: Helixate® NexGen for the
treatment of hemophilia A

Oldenburg J%, Zimmermann R2, Auerswald G3, Niekrens C4, Zacharias C, Broder M, Lenk H6
Wniversity Clinic Bonn, Germany, 2SRH Kurpfalzkrankenhaus Heidelberg GmbH, Germany, 3Prof -
Hess-Kinderklinik, Klinikum Bremen-Mitte GmbH, Germany, “Klinikum Delmenhorst GmbH, Germany,
SCSL Behring GmbH, 6University Hospital Leipzig, Germany

This project is assessing the long-term efficacy and safety of Helixate®NexGen (CSL
Behring), a recombinant FVIII concentrate, in the post authorization period in
Germany, Austria, Italy, France, Sweden. Hemophilia A-patients at any age treated
with Helixate®NexGen are eligible to be enrolled. Based on the standard schedule
preferred at the centers, patients are routinely screened every 3 to 12 months (non-
interventional design): clinical response, occurrence of bleeding, adverse drug reac-
tions (including inhibitors), laboratory safety parameters, pharmacokinetic data,
average factor consumption and exposure days. Data from 194 patients with a total
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of 1.375 visits were available for this update. The median age was 24 years (range: 15
days to 68 years). Five patients suffered from mild, 29 from moderate, and 156 from
severe hemophilia A; in four patients the information on severity was missing. Most
of the patients were treated prophylactically (70 %, at least one infusion per week).
Exposure to Helixate®NexGen during the pharmacovigilance ranged between one
day and 67 months. Median time between visits to the center was 3.7 months. Two
cases of inhibitor development were reported (1 PUP, 1 PTP). The median number
of bleedings per year was 2.75 per patient. 16 % of the patients had no bleedings at
all and 89 % had no major bleedings. A median number of 1 infusion was adminis-
tered per bleeding. Efficacy of Helixate®NexGen was assessed as good or excellent
in 97% of all documented bleedings. The results included in this interim analysis
confirm the very good tolerability and efficacy of Helixate®NexGen.

PP3.1-27

Prevalence of nucleic acid sequences specific for human parvoviruses, hepatitis A and
hepatitis E in preparations of blood coagulation factors

Modrow St, Schimanski S, Wenzel Jt, Meier C1, Schwarzbeck J2, Rothe U2, Jilg W1

Unstitut fiir Medizinische Mikrobiologie, Universitat Regensburg, Germany, ZApotheke des
Universitatsklinikums Regensburg, Germany

Non-enveloped human viruses present a special problem in blood plasma prod-
ucts. Whereas parvovirus B19 (B19V), hepatitis A and E viruses (HAV, HEV) are
well-known contaminants of plasma pools, limited data are available for human
bocavirus (HBoV) and Parv4. We intended to gain knowledge on the presence of
nucleic acid sequences of B19V, HBoV, Parv4, HAV and HEV in currently used
commercial coagulation factor products. Three different batches of twelve differ-
ent recombinant and plasma-derived factor products used for treatment of patients
with factor VI, V111, IX deficiencies were tested for the presence of viral genomes
by qPCR. Isolations of viral nucleic acids were performed from each sample using
three independent assay runs. Each nucleic acid preparation was submitted for
quantitative analysis of viral genomes in two independent test runs. Results were
estimated as positive in cases with positive nucleic acid detection either in two of
the independent DNA preparations or in both gPCR runs. Whereas all recombi-
nant factor products did not contain nucleic acids derived from either of the viruses
tested, significant amounts of B19V-DNA (2x101-1.5x103 geg/ml) were detected in
one plasmatic factor V111, one plasmatic factor VIII/VWF, one factor VII, and one
activated prothrombin complex concentrate product. All recombinant factor prep-
arations were free from nucleic acid sequences derived from HAV, HEV, HBoV
and Parv4. Significant amounts of B19V-DNA were observed in plasma-derived
products. This reflects the frequent contamination of human plasma pools with
B19V and points to the necessity for efficient methods to inactivate the infectivity
of non-enveloped viral pathogens.

PP3.1-28

Management of a patient with severe haemophilia A and acute lymphoblastic
leukaemia

Miller-Beilenhirtz H?, Novotny J1, Dithrsen Ut

IKlinik fir Hamatologie, Universitatsklinikum Essen, Germany

Introduction: The coincidence of severe haemophilia and acute leukaemia is
extremely rare and poses a challenge to prevent bleeding during long periods with
severe thrombocytopenia.

Case report: A 20-year old male with severe haemophilia was diagnosed with acute
lymphoblastic leukaemia (ALL). On admission the patient suffered from mild to
moderate epistaxis. The patient was treated according to the GMALL 07/03-Proto-
col, no asparaginase was given to prevent further coagulopathies. To prevent bleed-
ing because of additional thrombocytopenia following chemotherapy factor V111
was administered according to the following protocol: Platelets 50 - 100/nl:15 1U F
VII1/kg bodyweight (BW) 3 times weekly; Platelets 30 - 49/nl: 15 IU F VVI11/kg BW
daily; Platelets 20 — 29/nl: 20 1U F VI11/kg BW daily; Platelets <20/nl: 15 U IU F
VI11/kg BW twice daily. Before and 8 hours after lumbar puncture 40 IU F VII1/kg
BW was substituted, before bone marrow aspiration 401E F VVI11/kg BW. Platelet-
concentrates were transfused when the platelet count was <20/nl because of the
additional bleeding risk. In case of bleeding additional F V111 was administered and
in case of mucosal bleeding additional antifibrinolytic therapy was initiated.
Results: After receiving 3 cycles of conventional chemotherapy the patient under-
went myeloablative chemotherapy and allogenic blood stemcell transplanta-
tion because of a high risk ALL-constellation. Unfortunately he died following
transplantation because of a meningoencephalitis. No relevant bleeding episodes
occurred during the treatment period.

Conclusion: Bleeding risk during aggressive chemotherapy in a haemophilic patient
can be minimized and chemotherapy according to protocol is feasible.
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Hemostasis management in elderly patients with bleeding disorders and significant
comorbidity

Krammer-Steiner B, Bruhn P2, Hahling D3, Berthold B4, Leithauser M®, Suhren H!

IKlinikum Siidstadt Rostock, Germany, 2Hamatologische Gemeinschaftspraxis Rostock, Germany,
3Helios Klinikum Schwerin, Germany, 4Bonhoeffer Klinikum Neubrandenburg, Germany,
SUniversitatsklinikum Rostock, Germany

Improved overall treatment in patients with congenital bleeding disorders con-
tributes to their longevity. At the same time, new challenges evolve including
increased numbers of medical and surgical conditions commonly associated with
advanced age. Except for anecdotical evidence, no recommendations are available
with respect to cancer, cardiovascular disease, and renal failure to name but a few.
We surveyed a regional Northeast Germany-focused database comprised of 151
patients (121 males and 30 females, median age 38 years, range 12 to 84) suffer-
ing from bleeding disorders (79 hemophilia A, 23 hemophilia B, 38 von Willebrand
disease) for the presence of significant comorbidity. Among 54 patients affected,
challenging diagnoses included malignancy (n=3), cardiovascular disease (n=12),
and urogenital disorders (n=8). Hemostasis management was modified accord-
ing to the predicted bleeding risk. Treatment on demand decreased from 41 to 26
patients. In contrast, prophylactic treatment increased from 13 to 28 patients and
home treatment from 28 to 50 patients, respectively. Demanding situations includ-
ing cancer surgery, heart valve replacement, and hemodialysis treatment could all
be successfully managed without the occurrence of significant bleeding events. Net-
working of all medical staff involved was an essential prerequisite. We conclude
that the increasing number of significant medical and surgical comorbidity can be
successfully managed if a true interdisciplinary approach is implemented. Sufficient
control of hemostasis can be achieved by moving from treatment on demand to
prophylactic substitution protocols in high risk patients.

PP3.1-30

Nine years of the ReFacto Pharmacovigilance evaluation — safety and efficacy in
daily clinical practice

Polimann H!

YTH Institut fiir Thrombophilie und Hamostaseologie, Minster, Germany

Objectives: Non-interventional trials appear to be appropriate means to monitor
treatment of a rare disease like haemophilia. The pharmacovigilance evaluation
(PE) of ReFacto has been ongoing in Germany and Austria for more than nine
years. Its aim is to continuously monitor safety and efficacy of treatment of haemo-
philia A with Moroctocog alfa under routine clinical conditions.

Methods: The study is a non-interventional trial. Patients with haemophilia A of
any severity, treated with Moroctocog alfa can be included in the study. Safety is
assessed by documentation of all (serious) adverse events during treatment with
ReFacto. Special focus is on the development of inhibitors in PTPs and PUPs. Effi-
cacy assessment is performed e.g. by evaluating the number of exposure days per
bleeding episode.

Results: Until August 2008, 270 patients were recruited in 45 centers in Germany
and Austria. 24 (8.9%) were previously untreated (PUPs) and 246 (91.1%) previ-
ously treated patients (PTPs). 225 patients (83.3%) suffered from severe haemo-
philia A. 26 PTPs had a positive inhibitor history at baseline. De novo inhibitors
developed in 4/222 (1.8%) PTPs and 3/24 (12.5%) PUPs. Treatment was effective
with a median number of 1.33 exposure days per bleeding episode.

Conclusions: The ongoing PE of ReFacto® is the first long-term analysis of a cur-
rently marketed FVIII product in Germany and Austria under routine clinical
conditions. Data from nine years duration and 270 patients confirm the safety and
efficacy of ReFacto® in treatment of haemophilia A in daily clinical practice.

PP3.1-31

12-years efficacy, safety and inhibitors in patients treated with one recombinant
Factor VIII Concentrate

Gottstein SL, Heinrichs C1, Klamroth R

Livantes Klinikum im Friedrichshain, Berlin, Germany

Introduction: The safety and efficacy of clotting factor concentrates in hemophilia
is of continuous interest as substitution is life-long. Many improvements concerning
safety had been made in the last 30 years.

Methods: We retrospectively investigated efficacy, virus safety, rate of inhibitors,
immunological parameters, liver enzymes and immunoglobulins over a 12-year
period from 1996 to 2007 in 22 patients with hemophilia A. All patients were treated
at least one year with the recombinant factor V111 concentrate (rFVI111, Kogenate
Bayer) in this time period.

Results: Of 22 patients investigated, 17 patients suffered from severe, 2 patients
from moderate and 3 patients from mild hemophilia A. These patients represented
a total of 160 patient years and a consumption of 22.752.500 1U of rFVIII (Koge-
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nate Bayer). 12 patients had a change of product during the shortage of rFVIII
in 2001/2002 (transition from first generation Kogenate to albumin free Kogenate
Bayer). All patients but 1 used Kogenate Bayer again when available in 2002. We
did not find any seroconversion towards the viruses investigated nor did we identify
any inhibitor. There were no immunological changes. In 18 surgeries (11 total joint
replacements, 1 cholecystectomy, 1 strumektomy and 5 minor surgeries), efficacy
of rFVIII was always rated to be good or excellent and rFVIII was always well
tolerated.

Conclusions: rFVI11 (Kogenate Bayer) has a good to excellent efficacy, safety and
inhibitor profile. Switching patients to different factor V111 concentrates (shortage
in 2001/2002) had no impact on inhibitor development in our patient group.

PP3.1-32

Open synovectomy in a 4.5 year old boy with chronic non responding synovitis of
the ankle joint

Horneff St, Goldmann G, Berdel P2, Schott D, Vidovic NX, Niemann BL, Wirtz D2, Oldenburg Jt
Unstitut fiir Experimentelle Hamatologie und Transfusionsmedizin, Bonn, Germany, 2Klinik und
Poliklinik fur Orthopédie und Unfallchirurgie

Background: Chronic synovitis is a frequent complication of joint bleeding in
hemophilic patients. Conservative therapy regimens including factor replacement,
oral non-steroidal anti-inflammatory drugs and physical therapy are not always suc-
cessful.

Methods: We report on a 4.5 year old boy with severe hemophilia A (FVI11<1%,
Intron-22- inversion) and traumatic ankle joint bleeding. Initially, twice daily sub-
stitution with recombinant FV111 was performed followed by once daily treatment.
Regular physical therapy was performed. Despite of consequent FVIII replace-
ment therapy over 6 months the swelling of the ankle persisted. Joint aspiration,
intraarticular triamcinolone, ibuprofen and later in the course a short oral predni-
solone pulse were performed resulting in only transient improvement. There was
no evidence for systemic disease. Marked effusion with pannus and thickening of
the synovium were demonstrable by ultrasound and MRI. There was no cartilage
destruction so far. An open synovectomy of the ankle joint with biopsy was done
without complications. The histological examination showed hemophilic hypertro-
phic synovitis. Additionally, a radiosynoviorthesis was performed recently. Long
term outcome has to be awaited.

Conclusion: In rare cases chronic refractory synovitis induced by joint bleeding in
hemophilic patients occurs also during early childhood and may necessitate syn-
ovectomy and even radiosynoviorthesis.

PP3.1-33

Haemoassist™ — implementation and challenges of an electronic patient diary in
daily practical application

Mondorf W2, Klamroth R2, Siegmund B3, Westfeld M, Pollmann H5

UnThera - Investigating Advances in Therapy Frankfurt, Germany, 2Vivantes - Krankenhaus im
Friedrichshain,Berlin, Germany, 3ITH - Institut fiir Thrombophilie und Hamostaseologie, 4Wyeth
Pharma GmbH,Munster, Germany, SITH - Institut fiir Thrombophilie und Hamostaseologie, Minster,
Germany

Objectives: Haemoassist™ was developed as an electronic patient diary in order
to improve communication between patients and their physicians and to enhance
quality of haemophilia care. Haemoassist™ is a learning system that can be adapted
to meet the changing needs in haemophilia. This work presents the recent improve-
ments and future challenges of the tool.

Methods: From April 2007 until September 2008 Haemoassist™ has been rolled
out in 22 treatment centers throughout Germany. Currently 74 patients use Hae-
moassist™ regularly for treatment documentation. During scale-up, potential mod-
ifications and improvements of the tool occurred and were discussed in a scientific
advisory board before implementation.

Results: In the first 18 months of roll-out, a number of changes and improvements
have been made to the original software. The QoL questionnaire has been removed,;
changes to the reminder functions have been made. Furthermore, the mobile phone
function of the PDA has been activated exclusively for the emergency number
of the respective patients’ treatment center in order to improve compliance and
enable immediate contact in critical situations. A medication management system
is currently in development including automated reminders for physicians in case
the patient is close to stock-out of factor concentrate.

Conclusions: The successful application of Haemoassist™ in daily routine under-
lines the value of a learning system that is able to react flexibly to changing needs
of patients and physicians. As a next step we are planning to open Haemoassist in
order to facilitate the inclusion of a significantly larger number of patients.
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PP3.1-34

Evaluation of safety and efficacy of recombinant Factor IX in daily clinical practice:
a pharmacovigilance evaluation of BeneFIX

Westfeld M, Pollmann H2, Laws H3, Huth-Kiihne A%, Niekrens C5, Girisch M8, Ries M7, Oldenburg J8
1Wyeth Pharma GmbH,Munster, Germany, 2ITH — Institut fiir Thrombophilie und Hamostaseologie
Miinster, Germany, 3Universitatsklinikum Disseldorf, Klinik fir Kinder-Onkologie, Hamatologie und
klinische Immunologie, Germany, 4SRH Kurpfalzkrankenhaus und Hamophiliezentrum, SKlinikum
Delmenhorst, Germany, SUniversitétskinderklinik Ttbingen, Germany, 7Klinikum Memmingen,
Germany, 8Universitatsklinikum Bonn, Germany

Objectives: Primary objective of the described study is the long-term evaluation
of the safety profile of Nonacog alfa (BeneFIX), indicated for treatment and pro-
phylaxis of haemophilia B (HaemB), in daily clinical practice (pharmacovigilance
evaluation, PE). Since HaemB is a very rare disease and only a limited number of
patients can be included in clinical trials, a non-interventional post-authorization
study with a focus on safety parameters appears to be adequate.

Methods: Patients with HaemB of any severity treated with reformulated Ben-
eFIX can be included in the study. Safety of treatment is evaluated by recording
all (serious) adverse events of BeneFIX treatment during the study period. The
aim is to include approx. 80-100 patients. The data collection period will last for at
least 3 years and is very likely to be extended. The study is set up and managed by
the medical department of Wyeth Pharma GmbH in collaboration with a scientific
advisory board.

Results: The PE started in Germany in February 2008. Until September 2008,
12 centers have been initiated and 27 patients included in the study, of which 24
received > 100 infusions of another FIX concentrate prior to inclusion. 23 patients
have severe HaemB. Further results will be presented in February 2009.
Conclusions: The recruitment data so far show high acceptance and interest in the
study from the participating centers. Non-interventional trials appear to be ade-
quate means to assess the safety and efficacy of a treatment in the post-authoriza-
tion phase, especially in very rare diseases such as HaemB.

PP3.2  Von Willebrand Disease

PP3.2-1
Characterization of two novel large deletions causing von Willebrand disease type 3

Ahmad F2, Schneppenheim R2, Oyen F2, Obser T2, Kannan MZ, Saxena R
1All India Institute of Medical Sciences (AIIMS), New Delhi, India, 2Pediatric Hem. & Onc., University
Med. Ctr., Hamburg-Eppendorf, Germany

Objective: To characterize the breakpoints of two large novel deletions in two unre-
lated patients with severe VWD type 3.

Patients and Methods: Two unrelated children from India with type 3 VWD were
initially diagnosed by ristocetin induced platelet aggregation followed by other
VWD specific tests (VWF:Ag, VWF:RCo, FVI11:C and multimer analysis). Initial
mutation screening by PCR revealed large deletions in both patients that were fur-
ther characterized by PCR and primer walking using 37 different sets of primer
pairs. Finally a deletion spanning PCR was carried out followed by DNA sequenc-
ing to exactly map the deletion breakpoints.

Results: Both patients were homozygous for 2 different deletions. Patient 1 had
a deletion of approximately 81kb from the centromeric 5° deletion breakpoint in
the untranslated region between CD9 and VWF and the telomeric 3‘ breakpoint
located in intron 6 of VWF. A 24bp direct repeat flanking the deleted sequence
was present. Patient 2 had a deletion of approximately 2kb including part of intron
13 and exon 14 of VWF. The centromeric 5° breakpoint was located in intron 13
and the telomeric 3‘ breakpoint in exon 14 of VWF. In this case there was no large
homologous sequence flanking the deletion breakpoints.

Conclusion: We report two large novel deletions in two Indian unrelated patients
probably caused by DNA double strand breaks followed by non homologous end
joining. Characterization of the deletion breakpoints allowed to design deletion
specific primers which enable the identification of heterozygous carriers as a reli-
able basis for genetic counseling.

PP3.2-2

The evaluation of whole blood platelet aggregation in von Willebrand disease

Lison St, Dick A2, Giebl A2, Kauke T2, Spannagl M2

Klinik fiir Anaesthesilogie, Munich, Germany 2Klinik fiir Anaesthesilogie, Abteilung fiir
Transfusionsmedizin und Haemostaseolgie

Objectives: Von Willebrand disease (VWD) is characterized by deficiency or dys-
function of von Willebrand factor (VWF) (VWD type 1-3). The diagnosis of VWD

is based on both patient’s medical history and extensive laboratory evaluations
of VWF antigen, structure and activity. Multiple electrode aggregometry (MEA)
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allows for the assessment of platelet function in whole blood and can be performed
using ristocetin as the trigger. Ristocetin-induced platelet aggregation is dependent
on VWF and Gplb. The aim of this study was to evaluate MEA for diagnosis of
VWD.

Design and Methods: 20 healthy individuals, 14 patients with VWD type 1 (VWD1)
and 13 patients with VWD type 2 (VWD?2) were included in this study. Patients
were specified by their bleeding history, determination of VWF antigen, gel elec-
trophoresis and activity and most confirmed through genotyping. Aggregation was
triggered by TRAP-6 (thrombin receptor activated peptid) (TRAPtest), arachi-
donic acid (ASPltest), ADP (ADPtest) and ristocetin (RISTOtest) using the
Multiplate® analyzer (Dynabyte, Munich). Analyses were performed in hirudin-
anticoagulated blood.

Results: Area under the curve (AUC) values with TRAPtest were comparable in
all groups. Using RISTOtest significantly reduced AUC values were detected in
8/14 patients with VWD1 (p < 0.05) and 12/13 patients with VWD2 (p < 0.0001).
6 of these 8 patients with VWD1 showed additionally reduced AUC values with
ASPItest and 2 with ADPtest. 3/13 patients with VWD?2 revealed abnormal AUC
values with ADPtest.

Conclusion: MEA is a simple whole blood platelet aggregation method. Our results
indicate that MEA contributes to the laboratory diagnosis of VWD.

PP3.2-3

Mechanisms underlying acquired von Willebrand syndrome associated with an IgM
paraprotein

Mayerhofer M1, Haushofer A2, Kyrle P3, Chott A4, Millner C1, Quehenberger P2, Traby L3,

Eichinger $3

LClinical Institute of Medical and Chemical Laboratory Diagnostics, Medical University of Vienna,
Austria, 2Institute of Laboratory Medicine, Landesklinikum St. Pélten, Austria, 3Department of Internal
Medicine I, Medical University of Vienna, Austria, 4Clinical Institute of Pathology, Medical University of
Vienna, Austria

Objectives: Acquired von Willebrand (vW) syndrome is a rare bleeding disorder
which is frequently associated with immunologic, malignant or cardiovascular dis-
orders. The underlying pathomechanisms particularly in patients with IgM mono-
clonal gammopathies often remain unknown.

Methods and Results: We report a patient with indolent small B-cell lymphoma
and plasmacytic differentiation with an IgM-paraprotein who was admitted with
retroperitoneal hematoma. Medical history and coagulation testing were consistent
with acquired vW syndrome. vW immunohistochemistry showed normal cytoplas-
mic labelling of endothelial cells and megakaryocytes, whereas the lymphomatous
infiltrate was negative. Acquired vW syndrome due to adsorption of vW factor on
malignant cells was thus excluded. In the multimeric analysis all multimers were
present similar to type 1 vW syndrome, but the triplet structures were blurred. The
bands on serum immunofixation electrophoresis were also atypically broadened
which suggested complex formation between the IgM and vW factor. Immuno-
precipitation studies showed that the 176 kDa proteolytic fragment of vW factor
co-precipitated with the IgM paraprotein in the patient but not in the controls, sug-
gesting a specific interaction between vW factor and the paraprotein in the patient.
The patient required surgery and was successfully managed by chemotherapy and
plasma exchange.

Conclusions: Binding of vW factor to a paraprotein is a rare pathomechanism of
acquired vW syndrome. Treatment with vW factor concentrate and desmopressin
are less effective, but chemotherapy and plasma exchange to decrease the parapro-
tein should be considered.

PP3.2-4

Evaluation of VWF activity assays for VWF/FVIII concentrates, employing different
collagen types

Stadler M, Gruber G2, Janisch St, Brainovic J%, Zapfl C*, Romisch Jt

10ctapharma PPGmbH, Vienna, Austria

Objective: According to Ph. Eur. supplement 5.5, the collagen-binding assay
(VWEF:CB) can be used to determine human VWF activity as an alternative to the
ristocetin cofactor assay (VWF:RCo). An International Standard with a labelled
VWEF:CB potency is not yet available, while different collagen types and origins can
be utilised to measure adhesion of VWF derived from VWF/FVIII concentrates.
In particular controversial results derived from the use of equine collagen I versus
human collagen type 111 were reported in the past, whereas human collagen | or VI
has not been sufficiently investigated yet.

Methods: TECHNOZYM VWF:CBA ELISAs with human collagen type I, 111 or
VI (all Technoclone, Vienna, Austria) were performed using Wilate® and other
VWEF/FVIII concentrates, pre-diluted to an adequate VWF:Ag (antigen) concen-
tration. The VWF:CB results were related to the respective VWF:Ag contents.
Results: Wilate® revealed no significant difference in the respective VWF.CB/
VWEF:Ag ratios applying different types of human collagen.
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Conclusion: Although collagen assays are established for the determination of
VWEF activity in plasma samples used for diagnostic purposes, the source of col-
lagen used for the assessment of VWF/FVI1I11 concentrates deserves further evalu-
ation. Our studies show that the use of different collagen types (I, I11 and V1) leads
to comparable results when using collagen of human origin, representing the in vivo
matrixes better than equine collagen.

PP3.2-5

Improved automated VWF:RCo assay for VWF/FVIII concentrates and plasma
samples by adjustment of assay reagents, composition and performance parameters
Stadler MY, Hillarp A2, Haderer C1, Zapfl C1, Pock K2, Weinberger J%, Romisch Jt

1Qctapharma PPGmbH, Vienna, Austria, 2Malmo University Hospital, Sweden

Objective: The VWF:RCo assay (Ph.Eur.) is based on the visual assessment of
platelet agglutination endpoints in dilution series. Automated methods have estab-
lished for diagnosis. However, limitations in assessing VWF/FV111 concentrates for
the VWF:RCo level utilising these assays are reported.

Methods: The BCS-XP instrument (Siemens AG) was employed using the Inter-
national Standard von Willebrand Factor Concentrate (00/514). Variations of assay
reagents and performance parameters were investigated and the most promising
approach was validated for VWF/FV 111 concentrate and plasma sample testing.
Results: Automated measurements revealed an influence on VWF:RCo values upon
variation of performance parameters. Improved accuracy, precision and a lower
limit of quantification could be achieved by a modification of the current method
involving increased ristocetin concentration and a two arm calibration mode.
Conclusion: Introduction of automated methods for VWF:RCo testing is appre-
ciated, provided results are reliable and devoid of system-dependent artefacts.
Our study resulted into an improved method for concentrate testing, achieved
by appropriate reference preparations, optimisation and adjustments of critical
assay reagents and performance parameters. Cross-validations with the established
method justify its global use for VWF:RCo quantification, especially when different
VWEF/FVIII concentrates and patient samples are tested for adequate dosing and
monitoring.

PP3.2-6

Update on efficacy and tolerability of a new generation VWF/FVIII concentrate in
von Willebrand’s disease from a prospective post-marketing surveillance

Scharrer 11, Halimeh S, Kadar J3, Nowak-Gottl U4, von Depka M®, Feddern J6

1Q0ctapharma GmbH, Langenfeld, Germany

A prospective post-marketing study (SET = Surveillance of Efficacy and Tolerabil-
ity) with a high-purity, albumin-free, double virus inactivated VWF/FV1I1 concen-
trate (Wilate®) was initiated in Germany in 2005. As pre-marketing clinical trials
with coagulation factors usually include only a limited number of cases, such post-
marketing studies are an excellent tool to enhance safety surveillance and provide
evidence on the efficacy and safety in routine clinical use. Results of an interim
analysis from October 2008 including 64 patients with von Willebrand’s disease
(VWD) are presented. Details of all infusions, on bleeding episodes, prophylaxis
and surgical procedures were documented. Clinical efficacy and tolerability were
rated using a four-point verbal scale. 40 of 64 patients were female. 57 patients
had VWD type 1 or 2. The age ranged from 1-82 years (mean and median 36). 11
patients were children below 12 years of age. 39 patients underwent 47 surgeries
(55% major procedures) which were all assessed “excellent/good” in efficacy and
tolerability. In total, 83 bleeding episodes were treated with a median dose of 31
1U/Kg per day; the efficacy was assessed as “excellent/good” in 97 % of all cases. 5
patients had been receiving sustained prophylactic treatment. The tolerability was
assessed with “very good/good” in 98 % of 930 injections for treatment or preven-
tion of haemorrhage.

Conclusion: Results of the interim analysis of the ongoing Wilate SET study, reflect-
ing the experience in routine clinical use, further confirm the excellent data on effi-
cacy and tolerability, which had been demonstrated by the pre-marketing clinical
trials.

PP3.2-7

Treatment of pediatric von Willebrand’s disease patients with high purity double
virus inactivated VWF/FVIII concentrate — experience from clinical studies

Nowak-Gottl UL, Halimeh S2, Russo A3, Scharrer 13, Sigl-Kraetzig M4, Jansen M5, Feddern J6
Wniversitatsklinik Minster, Germany, 2MVZ Labor Duisburg, Germany, 3Universitétsklinik Mainz,
Germany, 4Pédiatrische Praxis Blaubeuren in Kooperation mit BGU, Germany, SOctapharma Wien,
Austria, 60ctapharma Langenfeld, Germany

Efficacy, tolerability and dosing of a VWF/FVII1 concentrate in paediatric patients
may differ from those of adults. It is therefore reasonable to collect and evaluate
clinical data of this patient group. Treatment of 19 children between 1 and 12 years
of age with all types of von Willebrand disease (VWD), who were included either
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in a pre-marketing clinical trial or a prospective post-marketing surveillance, with
a high-purity, albumin-free, double inactivated VWF/FV1I1 concentrate (Wilate®)
is presented. Details of all injections, bleeding episodes, prophylaxis and surgical
procedures were documented. Efficacy and tolerability were rated using a 4-point
verbal scale. 8 children had VWD type 1, 4 patients had type 2, and 7 suffered from
type 3. 11 patients experienced in total 216 bleeding episodes; efficacy of the treat-
ment was rated “excellent/good* for all episodes (100%). The average dose per
infusion for treatment of bleed was 30 1.U./kg body weight. In 8 patients, 16 sur-
geries were performed, all with “excellent/good* efficacy (100%b). 9 patients were
treated prophylactically for at least three months (mean: 1.6 years). Although five
patients had been on prophylaxis with another concentrate before, the bleeding fre-
quency could be further reduced in all 9 patients. The median bleeding frequency/
months dropped from 4 to 1. The tolerability was assessed “excellent/good* in all
injections (100 %).

Conclusion: At comparable doses, the efficacy and tolerability of Wilate® treat-
ment in children was as high as in adults. The experience in VWD prophylaxis with
Wilate® suggests that this treatment modality is highly beneficial for paediatric
patients.

PP3.2-8

Prolongation of in vitro bleeding time (PFA 100 closure time) in a case of Heyde-
syndrome — a case report

Rott HY, Halimeh St, Kappert Gt
IMVZ Labor Duishurg, Germany

Objective: We describe a case of Heyde-syndrome. A 87 year old patient was sent
for coagulation testing because of a planned hip replacement surgery. The patient
had already 2 bleeding complications in 2007. 1. bleeding after prostata surgery
due to a prostate adenoma 2. and a bleeding gastric ulcer. Both times he needed
several red blood cell transfusions. In preparation for the planned hip replacement
a measurement of in vitro bleeding time (PFA 100) has been carried out with a
strong prolongation of closure time with both cartridges (Coll/Epi and Coll/ADP).
The only pathologic finding in coagulation workup was an absence of large von
Willebrand factor multimeres. All other coagulation tests (fibrinogen, prothrombin,
factor V, VI, VI, IX, X, X1,X11, X111, thrombocyte aggregation testing (Born) with
arachidonat, epinephrine, ADP and collagen and the von Willebrand associated
parameters (ristocetin cofactor, von Willebrand antigen, von Willebrand collagen
binding capacity) were in normal range. The patient was referred to a cardiolo-
gist, who found a combined aortic vitium grade 111 and a mitral valve insufficiency
grade Il and therefore the diagnosis of Heyde-syndrome (acquired von Willebrand
syndrome Type Ila due to aortic stenosis) was confirmed.

Conclusion: In elderly patients with bleeding complications and normal global
coagulation tests a test for defects primary blood coagulation like PFA 100 closure
time should be conducted not to miss an acquired bleeding disorder related to heart
valve disease.

PP3.2-9

Management of acquired von Willebrand syndrome in pregnancy: A case report
Lohse Jt, Gehrisch S2, Tiede A3, Budde U4, Knofler R

1Dept. of Pediatric Hematology and Oncology, University Hospital Dresden, Germany, 2Institute
of Clinical Chemistry, University Hospital Dresden, Germany, 3Hannover Medical School, Dept. of
Haematology, Oncology and Haemostasis, Germany, 4Aescu Laboratory Hamburg, Germany

Objectives: We report on the management of a 29-year-old pregnant woman with
acquired von Willebrand syndrome (AVWS) due to monoclonal gammopathy of
undetermined significance (MGUS).

Design and Methods: The disease was most likely acquired in the course of a pro-
longed EBYV infection. A serious postoperative bleeding after tonsillectomy led to
an extensive coagulation diagnostics. The von Willebrand factor antigen (VWF:Ag)
and factor V111 activity (FVI11) were diminished (10 20%), the PFA 100® closure
times were prolongated, serum protein electrophoresis detected the gammopa-
thy, VWF multimeric analysis showed no abnormalities and anti-VWF antibodies
were weakly positive for 1IgG and negative for IgM. Besides the surgery-associated
bleeding the patient did not display bleeding symptoms.

Results: In the 28th gestational week (GW) the patient was hospitalized because
of premature labor and cervical insufficiency. Intravenous immunoglobulin g (I1gG)
at a dosage of 1.0 g/kg was given leading to the elevation of VWF:Ag and FVIII
up to 200%. Premature labor disappeared and during the next 14 days the values
decreased continuously. 1gG application was repeated at a dosage of 0.4 g/kg. Val-
ues for VWF:Ag and FVII1 raised again to about 80% and 4 days later, in the 30th
GW, an emergency cesarean section was performed without bleeding complica-
tions. Neither the patient nor the child did show any bleeding symptoms.
Conclusions: A pregnant patient with AVWS due to MUGS was successfully
treated with repeated IgG infusions and delivered a healthy premature newborn by
emergency cesarean section without bleeding complications.

Hamostaseologie 1/2009

PP3.2-10

Evaluation of prospective criteria for the clinical assessment of efficacy and safety

of DDAVP

Miesbach W2, Diick O, Krekeler St, Llugalio B, Asmelash G, Schittrumpf J2, Alesci St, Grossmann R3
1Goethe University Frankfurt, Internal Medicine 111/ Institute of Transfusionmedicine, Germany,
2German Red Cross - Blood Donor Service, Baden-Wuerttemberg - Hessen, Institute for
Transfusionmedicine and Immunohematology, Germany, 3Gemeinschaftspraxis Laborarzte Schweinfurt,
Germany

Introduction: Goal of this study is the identification of prospective markers for
severe side effects after DDAVP administration.

Material and Methods: DDAVP was administered intravenously in a dose of 0.22—
0.35 pg/kg b.w. and laboratory routine investigations were done at baseline and
after the test. Patients were again interviewed three days after and asked about
side effects.

Results: Up to now, 28 female and 21 male patients were enrolled into this study
(female: 57 %, male: 43%, median age: 33 years, range: 18 — 60 years). Significant
differences (up to p<0.0001) towards normalisation were observed for FVIII.C,
VWF:Ag, VWF:RiCoF, vWF:CBA, PFA collagen/epinephrine and PTT prior to and
after the test. Further significant p-values were seen for reduction in diastolic blood
pressure, increase in heart rate, reductions in chloride and calcium, increase in
INR, increase in glucose, reduction in erythrocytes, haemoglobin and haematocrit,
increase in leucocytes, platelets, reduction in d-dimers and fibrinogen. Although
there was a high percentage of side effects (88 %), most of them were mild and
are already labelled. Only 3/49 (6 %) patients reported 3 days later a worsening
of their health-state after the test. Severe side effects were headache (3 patients),
abdominal cramps (1 patient) and loss of consciousness (1 patient). One patient
with severe headache did not present upfront with abnormal values for FVIII and
vW-parameters, however, she had the highest CRP value of all patients (3.6 mg/
dL). Summary: No single prospective laboratory parameter for side effects after
DDAVP administration so far was identified.

PP3.2-11

Perioperative DDAVP-tests in von Willebrand’s Syndrome
Wolf H?, Tcherkes AL, Friihauf Al
Klinik fiir Innere Medizin IV der Universitét Halle, Germany

DDAVP does release von Willebrand factor from endothelial cells. Therefore, in
patients (pts) with von Willebrand’s (vW) syndrome type 1 or 2 intravenous admin-
istration of DDAVP may provide perioperative hemostasis. We tested the efficacy
of intravenous DDAVP administration in 30 patients (pts) with vW disease type
1 or type 2 and a history of bleeding complications preoperatively. DDAVP was
administered intravenously in a reduced dosage: 0,2 micrograms /kg body weight
given in NaCl 0,9% solution within 30 minutes. Coagulation parameters were
tested before as well as 30 and 60 minutes after infusion, respectively.

Results: We found significant increase in mean plasma concentrations of F VIII,
VWEF-antigen, vVWF-ristocetin cofactor and vVWF collagen binding activity, respec-
tively. aPTT tests normalized after DDAVP infusion in type 2 pts. There were no
surgical bleeding complications after DDAVP administration in our patients after
low-dose DDAVP infusion therapy

Conclusions: In pts with mild vW syndrome normalisation of coagulation param-
eters could be achieved by low dose DDAVP administration. Advantage of reduced
dosage were minor systemic adverse events like hypertension and fluid restriction.

PP3.2-12

Laboratory testing to survey substitution therapy with VWF/FVIII-Concentrates
Halm-Heinrich I1, Parkner AL, Hartung K2, Heim M1

Unstitut fiir Transfusionsmedizin und Immunhématologie,Magdeburg, Germany, 2Institut fiir Klinische
Chemie und Pathobiochemie

Objectives: Von-Willebrand-factor (VWF) plays an important role in primary hae-
mostasis (adhesion of thrombocytes at blood vessel lesion) and in secondary hae-
mostasis (protecting FVI11 from early proteolysis). VWS type3 is characterized by
a complete absence of VWF and its functions.

Case report: We report on a 39-y-old female patient with VWS type 3. She was
administered a daily substitution with 9001.E. VWF/FVIIl-concentrate (Wilate®;
contains 9001.E. FVI11, 8001.E. VWF) prophylactically. 24 hours after the last sub-
stitution laboratory tests gave the following

Results: PTT 36,9s, FVIII:C 22%, VWF:RC0<5%, VWF:Ag<5%. In preparation
for a haemorrhoids operation patient received 36001.E. Wilate® (601.E. FVIII,
531.E. VWF/kg) immediately before surgery. Laboratory test results one hour after
substitution: PTT 29,95, FVI11:C 98 %, VWF:RCo 74 %, VWF:Ag 125 %. After sur-
gery substitution was continued every 12 hours as follows: 1800-900-18001.E., then
18001.E. Wilate® twice a day. On day 2 after operation, 12 hours after the last sub-
stitution FVIII:C was 72% (normal range: 70-130%) as an emergency surrogate
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marker for adequate substitution. Interestingly enough, the wound did not stop
bleeding. Therefore additional testing of VWF:RCo and VWF:Ag was done and
gave values of 30% and 51 %, respectively (< normal range). After further adjust-
ment of the substitution dose (FVIII1:C 93%, VWF:RCo 46 %, VWF:Ag 73 %) the
wound healed without any bleeding-complications.

Conclusions: Low values of VWF:RCo and VWF:Ag lead to a deficient primary
haemostasis and can cause postoperative bleeding-complications. Therefore, emer-
gency laboratory testing of PTT and FVI11:C is not sufficient to survey substitution,
so that VWF:RCo and VWF:Ag should be measured additionally.

PP3.3 Other Congenital Bleeding Disorders

PP3.3-1

Heterozygous Factor XIII deficiency: Bleeding tendency, Factor XIII activity in plasma
and platelets

Dupin At, Lerch LY, Kroniger AL, Barthels MZ, Rein K, Egbring Rt

1Zentrum fiir Innere Medizin, Philipps-Universitat Marburg, Germany

Objectives: It was claimed since 1960 that bleeding tendency in heterozygous
patients is low and that FXII11 levels of 5% are sufficient for normal haemostasis.
We therefore documented bleeding complications and determined FXI11 activity in
plasma and platelets of heterozygotes.

Methods: FXI11 activity was determined by measuring incorporation of C14-labeled
putrescine into casein: 1.) in platelet poor (PPP) and platelet rich plasma (PRP) of 4
heterozygous patients, 4 healthy donors, 1 double heterozygous and 1 homozygous
patient before and after substitution with FXI11-concentrate; 2.) in PPP of 10 other
heterozygous patients.

Results: FXI111 activity of the 4 heterozygous patients was 30,0+3,9% in PPP and
97,8+7,8% in PRP. The double heterozygous and the homozygous patient revealed
no FXII1I activity in plasma and platelets. The healthy donors showed activities of
104,3+6,2% and 195,5+7,3 %, respectively. After administration of 2500 1.U. FXI11-
concentrate the plasma level of the homozygous patient raised to 32% but no
platelet FXIII activity was detectable. Ten other heterozygotes revealed a FXIII
plasma activity of 38,9+13,3%; all of them showed bleeding episodes.

Conclusions: The proportion of FXIII activity in plasma and platelets of the
heterozygous patients was even higher (1:2) than in healthy individuals (1:1). As
platelet FXII1 is immediately available during clot formation this could play a role
in haemostasis of heterozygous patients. The results also show that FXIII does
not transude the platelet membrane in either direction. The bleeding tendency in
heterozygous patients is higher than formerly assumed.

PP3.3-2

Genetic analysis and origin of nine F5F8D patients: novel frame shift LMAN1
mutation (Azerbaijan) and first indel MCFD2 mutation (Argentina)

Sittinger K, Klarmann D!, Vega-Ostertag M2, Eisert R3, Zieger B4, Seifried E2, Oldenburg J,
Geisen C!

1DRK Blood Donor Service, University Hospital Frankfurt, Germany, 2Analysis Institute Fares Taie,
Buenos Aires, Argentina, 3University Hospital Hannover, Germany, 4University Hospital Freiburg,
Germany, SUniversity Hospital Bonn, Germany

Objectives: Combined factor V and factor VIII deficiency is caused by mutations
in LMAN1 or MCFD2. To date, a total of 48 different mutations in about 28 differ-
ent countries are known. Here we describe the first F5F8D patient with an indel-
mutation and novel and recurrent variations in eight additional families.

Design and Methods: F5F8D patients were analysed by direct sequencing of the
corresponding genes on an automated sequencing system (ABI Prism 3100).
Results: In Argentinean ethnicity only the missense mutation Cys475Argin LMAN1
is known, so far. Genetic testing of patient 1 from Argentina revealed a novel and
concurrently the first indel-mutation changing a highly conserved amino acid resi-
due in the first EF hand domain of MCFD2 (Asp8llle). The first Azerbaijanian
Patient 2 did not present mutations originating from adjacent countries (Turkey,
Iran and Armenia) but showed the novel frame shift mutation Cys230fs in LMANL1.
Almost all Turkish families (3-6) presented the frame shift mutation 249delT in
MCFD2, exclusively found in Turkish ethnicity, whereas Patient 7 showed the stop
mutation Lys302X. The common splice site mutation in Iranian non-Jewish ethnic-
ity IVS7 DS-1G>A and the Polish frame shift mutation 841delA in LMANL1 could
be proven in Patient 8 and 9 from Iran and Poland, respectively.

Conclusions: The data suggest apparent correlation between determined muta-
tions and the patients’ descent. Founder mutations in the LMAN1 and MCFD2
gene may lead to repeated occurrence of F5F8D in different countries. Therefore
a mutation screening strategy based on patients’ ethnicity may simplify molecular
diagnosis of F5F8D.
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PP3.3-3

Evaluation of desmopressin response in children with inherited thrombocytopathies
Kndfler R, Huhn BL, GneuR AL, Kentouche K2, Aumann V3

1Dept. of Pediatric Hematology and Oncology, University Hospital Dresden, Germany, 2Dept.

of Pediatric Hematology and Oncology, University Hospital, Jena, Germany, 3Dept. of Pediatric
Hematology and Oncology, University Hospital Magdeburg, Germany

Objectives: The necessity of desmopressin testing prior to the therapeutic use is a
matter of controversial discussion. Aim of this retrospective study was to evaluate
results of tests carried out between 2001 and 2007 in children with inherited throm-
bocytopathies (TP).

Design and Methods: Data were obtained by personal visits of centers. Complete
response to desmopressin was defined as at least 1.5 fold increase of initial values of
VWEF antigen (VWF:Ag), collagen-binding activity (VWF:CB) or ristocetin cofac-
tor activity (VWF:RCo) and a marked shortening of PFA-100® closure time (CT)
reaching normal ranges within 120 min after desmopressin application.

Results: Data from 21 children (6 boys, 15 girls, age range: 3.1 to 17.0 years) suffer-
ing from aspirin-like defect (n=11), unclassified TP (n=7), hereditary macrothrom-
bocytopenia (n=2) and ADP-receptor defect (n=1) were evaluated. In 20 patients
desmopressin was given intravenously (Minirin parenteral®) at a dosage ranging
from 0.3 to 0.4 pg/kg (mean: 0.35 pg/kg) and in one intranasally (Octostim®) at 300
Hg. Coagulation parameters were determined between 60 min to 4 h after desmo-
pressin application. Complete response was observed in 16 children (76 %) and a
non-response in 5 (24 %). Four out of 5 patients with non-response were identified
only by the still prolonged CT after desmopressin application. Side effects were
not observed.

Conclusion: The non-response in 4 (19%) patients out of 21 children with TP
underlines the necessity of DDAVP testing. The test panel in patients with TP
should include the PFA-100® CT because this parameter might be able to identify
non-responders.

PP3.3-4

Coagulation parameters and platelet function in whole blood samples of adults with
cyanotic congenital cardiac disease

Braun St, Mebus St, Eicken A, Hess JX, Vogt W, Kaemmerer H:

1Deutsches Herzzentrum Miinchen, Germany

Objectives: In the natural course patients with cyanotic congenital cardiac disease
(CCCD) tend to develop both thromboembolic as well as bleeding complications.
The bleeding tendency in CCCD-patients may be related to reduced platelet func-
tion and additional defects in the coagulation system. We aimed to assess the useful-
ness of measuring coagulation and platelet function in CCCD-patients by thrombe-
lastometry and platelet aggregometry.

Methods: We studied 34 consecutive patients presenting in the outpatient clinic
of our department for congenital cardiac disease. One patient took acetylic acid, 5
had oral anticoagulation therapy with vitamin K antagonists. Thrombelastometry
was performed in citrated whole blood using the ROTEM™ instrument. Whole
blood impedance platelet aggregometry was measured with the Multiplate™ sys-
tem. Blood cells were counted on a Sysmex XE2100 analyser.

Results: The median value of hematocrit (Hct) was 56 % (range 43-78%). Negative
correlations were found between hematocrit and platelet count (correlation coef-
ficient r = -0.5898), maximum clot firmness (MCF) in thrombelastometric analy-
sis activated with tissue thromboplastin (EXTEM) (r=-0.5961), alpha angle (r=-
0.8100) and platelet aggregation after activation with ADP (r=-0.5267), arachidonic
acid (r=-0.6584) and TRAP (r=-0.4624). The median MCF value in the FIBTEM
test was 8.5mm.

Conclusions: Our findings are consistent with publications showing thrombocy-
topenia and suppressed platelet function in CCCD patients. Thrombelastometry
showed that there is a tendency for reduced clot formation dynamics (alpha angle
in EXTEM) and decreased fibrinogen or disturbed clot polymerization, but we
found no tendency for hypercoagulability. This may be relevant for therapeutic
decisions concerning anticoagulation or antiplatelet therapy in CCCD-patients.

PP3.3-5

Efficient reduction of Prions by the manufacturing process of a VWF/FVIII product
Groner AL, Groschup M2, Schéfer WL

1CSL Behring, Marburg, Germany 2Institute for Novel and Emerging Infectious Diseases at the
Friedrich-Loeffler-Institut, Federal Research Institute for Animal Health, Germany

Objective: Investigational studies were performed to assess the prion reduction
capacity of the manufacturing process of a VWF/FVII1 product (Haemate® P).
Design and Methods: The manufacturing process of Haemate P was divided in two
parts which were studied independently twice: Spiked pooled plasma donations
were processed from cryoprecipitation to glycine and NaCl precipitations and from
spiked dissolved NaCl precipitate to sterile filtration in order to address the impact
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of heterogeneous spike fractions regarding the overall reduction factor. The prion
spiked starting material and product intermediate were processed according to the
manufacturing conditions based on a valid down-scale model. The prion reduction
factors were determined as the difference of the prion load in the spiked starting
materials and in the respective final samples using a biochemical assay (Conforma-
tion-Dependent Immunoassay (CDI)) or a bioassay in hamsters for quantification
of PrPSc (dose dependent incubation period measurement).

Results: An overall prion reduction factor of 6.1 log10 and 5.9 log10 could be dem-
onstrated using the biochemical assay and the bioassay, respectively.

Conclusion: These results demonstrate (i) comparable prion reduction factors
quantified either by biochemical methods or by a bioassay and (ii) an appropriate
overall prion reduction capacity of the manufacturing process of Haemate P. Based
on complementary safety procedures, i.e., collection of plasma by stringent donor
selection due to geographic donor deferral policy and the overall prion reduction
factor, a risk assessment results in an extremely remote risk of prion transmission
by the VWF / FVIII product Haemate P.

PP3.3-6

Severe von Willebrand disease with inhibitor: Searching the best way to treat.
Schiavoni MY, Coluccia A2, Scaraggi F3, Ettorre C4, Ciavarella N°

1Dep. Internal Medicine - Hemostasis and Thrombosis Centre PO. ,1.Veris delli Ponti‘, Scorrano (Lecce),
Italy, 2Thrombosis Centre PO. ,.Veris delli Ponti‘, Scorrano (Lecce), Italy, 3Dep. Internal Medicine -
Hemostasis and Thrombosis Centre ,C.Frugoni‘, University - Bari - Italy, “Coagulation Service -
Policlinico, Bari - Italy, SCoagulation Service - Policlinico, Bari - Italy

Background: patients (pts) with severe von Willebrand disease (VWD) and large
deletion within the VWF gene are at high risk of developing precipitating alloanti-
bodies against VWF and severe hemorrhagic complications.

Experience: Over a period of 10 years (1996-2006) we experienced 8 critical bleed-
ings, of which 3 lifethreatening events, in pts suffered from severe vWD with inhibi-
tor and critical bleeding.

Aim: recombinant activated FVI1I (rFV1la), recombinant FVIII (rFVIII), plasma-
derived FVIII/NVWEF (p-d FVIII), antifibrinolytic drugs (tranexamic acid) and the
local application of fibrin glue have been used respectively in relation to the sever-
ity and type of bleeding with the aim of obtaining the most effective clinical results.
The dosage of rFVI1la ranged from 90 to 200 mcg/Kg b.w., rFVI11 ranged from 50 to
100 1.U./Kg b.w., p-d FVIHI/NNWF ranged from 30 to 50 1.U./Kg b.w.

Results and Conclusions: rFVIla provided an effective and safe hemostasis in oral
surgery and particularly in treating the lifethreatening hematomas. The continuous
infusion of rFVII1 proved of great help to maintain the hemostasis after the acute
phase of bleeding. In cases of failure of the combined therapy with rFVIla and
rFVII1I the most effective treatment was p-dFVIH/VWEF strictly monitored by an
intensive care unit because of the high risk of immuno-allergic reactions. Tranexamic
acid and local application of fibrin glue supported hemostasis in mucosal bleedings.
Neither complications nor adverse events in all the pts occurred.

PP3.3-7

A new mutation (Q694X) causing Glanzmann’s Thrombasthenia in the Sultanate of
Oman

Albalushi T, Alzadjali $2, Muralitharan $3, AlHaddabi H2, Dennison D4, Alkindi S, Arinami T,

Pathare A4

1Dept. of Genetics, Sultan Qaboos University, 2Dept. of Hematology, Sultan Qaboos University, 3Biology
Department, Qatar University, 4Dept. of Hematology, Sultan Qaboos University, SDept. of Hematology,
Sultan Qaboos University Hospital, 6Dept. of Hematology, Sultan Qaboos University, "Medical Genetics
Department, Tsukuba University, 8Dept. of Hematology, Sultan Qaboos University Hospital, Muscat,
Oman

Objectives: The objective of our study was to identify the underlying mutations
responsible for GT in Omani patients, in order to establish a strategy for genetic
counseling and carrier detection.

Design & Methods: GT was diagnosed in a 17-year old Omani female at the Sul-
tan Qaboos University Hospital based on clinical features, platelet aggregometry
and biochemical studies. Platelet surface expression of GPIIb/Il1la was markedly
reduced on flowcytometry. Molecular studies performed at Medical Genetics
Department, Tsukuba University, Japan, included DNA sequencing of all exons
and exon-intron junctions of ITGA2B and ITGB3 of the two genes by the ABI
3100 Genetic Analyzer®. [Applied Biosystems, Foster City, CA, USA]. Genomic
DNA was also analyzed by lllumina Human-1 Bead Chip IHlumina® (lllumina Inc.,
San Diego, CA, USA) to exclude the whole region of the two genes that could
produce an apparent homozygous state.

Results: We identified a novel nonsense causative mutation (Q694X) by sequenc-
ing the ITGB3 gene. In addition, sequencing ITGB3 gene also revealed 2 SNPs (rs
3809863; 1\VS14+9C/T, rs 3809865; 3383T/A). The Micro-Array assay using Illumina
Human-1 Bead chip excluded the possibility of deletion of these genes in chromo-
some 17 in this patient.
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Conclusion: A stop codon was found in exon 13 of ITGB3 gene causing the trans-
lated protein to be abnormally shortened. It is therefore hypothesized that the
altered form of ITGB3 gene is both extremely unstable and rapidly degraded after
its biosynthesis, leading to a loss of function of the protein.

PP3.3-8

Hypofibrinogenemia in two families due to missense mutations in the FGB and FGG
genes

Meyer M!, Helker C?, Dietzel H2, Kentouche K3

IFachhochschule Jena, FB Medizintechnik und Biotechnologie, Germany, 2Insitute of Transfusion
Medicine and Clinical Haemostaseology, Klinikum St. Georg Leipzig, Germany, 3University Hospital
Jena, Children‘s Hospital, Friedrich Schiller University Jena, Germany

Objectives: Hereditary hypofibrinogenemia is caused in most cases by molecular
defects which result in severe truncation of one of the three fibrinogen polypeptide
chains. Missense mutations resulting in the exchange of single amino acids are less
common in hypofibrinogenemia. The aim of this study was the elucidation of the
molecular defects in patients with low fibrinogen levels in two families.

Design and Methods: Mutation screening was performed by direct sequencing of
PCR products. Fibrin polymerization was analysed spectrophotometrically. Two-
dimensional gel electrophoresis (2-D-PAGE) of purified fibrinogen samples was
applied in order to detect abnormal polypeptide chains.

Results: Two missense mutations were identified as the underlying molecular
defects in the hypofibrinogenemic cases. In family W. mutation FGB G7956A
results in the amino acid exchange 414 Gly>Ser in the Bbeta chain. Mild bleeding
is observed in these hypofibrinogenemic patients. In the second family Sch. a novel
molecular defect was found: FGG G5810A. This missense mutation results in the
amino acid exchange 213 Gly>Glu in the gamma chain. In both cases normal fibrin
polymerization of purified fibrinogen samples and normal polypeptide patterns in
2-D-PAGE suggest very low levels or absence of abnormal fibrinogen molecules
in plasma.

Conclusions: Hypofibrinogenemia in two unrelated families is caused by two differ-
ent missense mutations in the FGB and FGG genes affecting assembly, intracellular
processing or secretion of fibrinogen molecules from hepatic cells.

PP3.3-9
Four patients with hypo-dysfibrinogenaemia: Clinical and laboratory findings.

Rein K1, Kemkes-Mathes B2, Kroniger AL, Meyer M2, Rohner 1%, Fuchs G2, Roales-Welsch T, Egbring R!
1Zentrum fiir Innere Medizin, Philipps-University Marburg, Germany, 2Center for Hemostaseology,
Justus-Liehig-University Giessen, Germany

Objectives: We examined if identical gene defects in patients with hypo-dysfibrin-
ogenaemia cause similar or different clinical complications and fibrinogen concen-
trations.

Methods: Our population consists of four patients with hypo-dysfibrinogenaemia.
There is no known relationship between the patients and all live in a close region
near Marburg.

Results: Three patients, patient 1, 2 and 3 (Fibrinogen Marburg, Giessen and
Lixfeld I) have identical gene (A 4713->T) and fibrinogen defects (Aal-460 Bbg).
Patients 1 and 2 were found to be homozygous, whereas patient 3 was classified
heterozygous. Fibrinogen activity in all four patients, even in the heterozygote,
was < 30mg % or not detectable; fibrinogen concentration was 60-70mg % in the
homozygotes, whereas the heterozygote showed only 28mg %. The maximal ampli-
tudes in TEG correlated with this findings. Thrombin and reptilase time were found
to be extremely prolonged in all patients. Patient 1 as well as the heterozygous
patient 3 showed severe bleeding and thrombotic complications; the homozygote
patient 2 however and patient 4 had only mild bleedings.

Conclusions: The difference in bleeding and thrombotic complications in the
homozygotes may be due to different secondary risk factors as birth, oral contra-
ceptives and surgical procedures. Fibrinogen concentration in the heterozygous
patient is even lower than in the homozygotes. We therefore postulate that this
patient must have another gene defect on the other allele accounting for afibrino-
genaemia. We also assume that patient 4 (Fibrinogen Lixfeld I1) is homozygous for
the defect described above. Genetic investigations for patient 3 and 4 are initiated
and will be presented.

PP3.3-10

Management of perioperative bleeding in combined deficiency of Factor V and Factor
VIII by the use of DDAVP

Qverberg D, Moorthi C1, Haubold K, Bade A1, Johne Jt, Auerswald G

1Prof.-Hess-Kinderklinik, Klinikum Bremen Mitte, Germany

Case report: 16-year old patient with consanguineous parents and a history of

secondary bleeding after circumcision, gum bleeds and a posttraumatic hip bleed.
Some were treated with FFP due to a diagnosed factor V deficiency. Now FVII1:C
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showed a value of 12%. Combined deficiency of factor V and factor VIII (F5F8D)
was confirmed by the detection of a homozygote mutation in MCFD2.

Treatment: For an extraction of four wisdom teeth a DDAVP test was performed
and blood samples before and 60 minutes after administration of DDAVP 300ug
intranasal taken. FVIII:C increased from 16% to 37 %, ristocetin cofactor from
187 % to 335%. Closure time in the PFA100® (collagen/epinephrine) was reduced
from 122sec to 79sec. No adverse events were observed. For the dental extraction
DDAVP i.v. was applied preoperatively. Postoperative DDAVP administration
after 12-24-48 hours was changed to intranasal application. A mouth rinse with
tranexamic acid was given. No use of FFP was required.

Conclusion: This patient with a history of significant bleedings underwent dental
surgery without abnormal hemorrhage. We suppose an efficacy of DDAVP for
patients with F5F8D who typically have a FV:C of 5-20%. Even though DDAVP
does not increase FV:C, DDAVP seems to be an alternative to FFP in F5F8D for
minor surgery since the FV:C often is sufficient for hemostasis. In major surgery
DDAVP could be used additionally to FFP to raise the FVI11:C further than normal
doses of plasma. The intranasal application of DDAVP enables the patient further-
more to treat minor bleedings independently at home.

PP3.3-11

Peri-interventional control of hemostasis with recombinant Factor Vlla in a patient
with combined coagulation Factor VIII- and Factor V-deficiency and anaphylaxis to
fresh frozen plasma

Lechner D1, Kotz R2, Wanivenhaus H2, Kyrle P, Eichinger St

IMedical University of Vienna, Department of Medicine | — Hematology, Austria, 2Medical University of
Vienna, Department of Orthopedics, Austria

The combined deficiency of factors V and V111 (F5F8D) is a rare, autosomal-reces-
sive disease. Bleeding symptoms are usually mild but may be severe after trauma
or invasive procedures. In case of bleeding, factor V111 concentrates and fresh fro-
zen plasma (FFP) to replace factor V are administered. We report a 64 year-old
male patient with F5F8D (factor V 15 U/dL, factor V111 10 U/dL), who required
arthrodesis of the hemarthrotic left subtalar joint. Perioperative control of hemo-
stasis included administration of factor V111 concentrates (Helixate®; CSL-Beh-
ring, Austria) and solvent detergent FFP (Octaplas®; Octapharma, Austria). The
patient developed hypersensitivity to FFP which despite anti-allergic pretreatment
resulted in severe anaphylaxis. Several months later, resurgery of the same joint
was required and the patient received preoperatively 4000 1U Helixate® and 90 ug/
kg of recombinant activated factor FVI1 (rFV1la; Novoseven®, NovoNordisk, Den-
mark), followed by 60 pg/kg rFV1la every 6 h and 2000 1U Helixate® twice daily.
Substitution of rFVIla was stopped on the fifth postoperative day, while replace-
ment of factor V111 was gradually reduced to 1000 IU once daily and stopped on
day 12. Postoperative thromboprophylaxis comprised early mobilization and grad-
uated compression stockings only. The postoperative course showed no bleeding or
thromboembolic complications. The same regimen was used for two further ortho-
pedic surgeries also without any complications. This is the first report to show that a
treatment regimen consisting of factor VVI11 and rFVII in preventing perioperative
bleeding in a patient with F5F8D. rFV1la may be considered for perioperative man-
agement in patients with F5F8D.

PP3.3-12

Intraosseous hemorrhage and fingertip necrosis: Unusual clinical problems in two
brothers with afibrinogenemia

Hainmann I2, Erlacher ML, Heiss J1, Uhl M2, Oldenburg J8, Pavlova A3, Superti-Furga AL, Zieger B
Wniversity Hospital Freiburg/ Center of Pediatrics and Adolescent Medicine, Germany, 2University
Hospital Freiburg/ Department of Diagnostic Radiology, Germany, 3University Hospital Bonn/ Inst. of
Exp. Hematology and Transfusion Medicine, Germany

Introduction: Congenital afibrinogenemia is a rare bleeding disorder characterized
by a heterogenous clinical picture. There are only few reports of afibrinogenemia
associated with intraosseous hemorrhages.

Case reports: We report on two Iraqi brothers who were admitted to us at the age
of 14 and 25 years, respectively. The past medical history of patient 1 (P1) revealed
uncontrollable umbilical cord bleeding, cerebral and mucosal hemorrhages and
recurrent leg pain. He had been misdiagnosed with hemophilia and treated with
different coagulation factor concentrates, before. The prothrombin time and par-
tial thromboplastin time were not measurable. Fibrinogen concentration was below
3mg/dl (Clauss method) leading to the diagnosis of afibrinogenemia. DNA analysis
demonstrated a homozygous mutation in the fibrinogen gene. Magnetic resonance
imaging (MRI) (including gradient-recalled echo sequences) showed multiple cystic
alterations in the diaphyses of the long bones corresponding to intraosseous medul-
lary hemorrhages. Patient 2 was admitted to us because of a subungual hematoma
and necrosis of the fingertip several days after an injury. Fibrinogen level (<3 mg/
dl) and DNA analysis verified afibrinogenemia. Amputation of fingertip could be
avoided by repeated infusion of purified human fibrinogen concentrate and surgical
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release of blood. Comparable with P1, MRI showed cystic lesions within both femo-
ral heads and diaphyses. Iron-containing hemosiderin indicated prior intraosseous
and joint hemorrhages.

Conclusions: We identified two brothers with congenital afibrinogenemia present-
ing with unusual clinical problems. Since soft tissue, bone and bone marrow can all
be evaluated concurrently, MRI including gradient-recalled echo sequences should
be the preferred imaging modality for patients with afibrinogenemia.

PP3.3-13

A case of sporadic hypodysfibrinogenemia
Ivaskevicius \/2, Pétzsch B, Harbrecht U?, Oldenburg Jt
Unstitute of Experimental Haematology and Transfusion Medicine, Bonn, Germany

Objectives: The aim of this study was to identify the genetic defect in fibrinogen
genes in a two-year-old child with hypodysfibrinogenemia.

Methods: FGA, FGB and FGG genes were analysed using an ABI-3130
sequencer.

Results: The patient presented at the hospital with diarrhoea, enlarged liver, and
elevated liver transaminase levels. Fibrinogen (Clauss method) was reduced (35
to 39mg/dl, n. 177-376 mg/dl), fibrinogen antigen was at the level of 58 mg/dl (n.
180-400mg/dl). Thrombin time was 16.6s (n. 8-16 s) and reptilase time was 33.4s
(n. 14-19s). Both parents and a sister of the patient showed normal fibrinogen lev-
els. FGG gene analysis revealed a novel heterozygous missense mutation in exon
8 (c.1081T>C gamma Trp335Arg), resulting in a substitution of hydrophobic and
neutral tryptophan by hydrophilic and positively charged arginine. In addition, the
patient has inherited a common FGG 3‘UTR polymorphism (8537C>T) from her
mother, and three linked FGB polymorphisms (c.567C>T Ser159Ser, ¢.1125C>T
Tyr345Tyr, ¢.1433G>A Arg448Lys) from her father. Parents and one sister of the
patient were unaffected (335Trp/Trp) suggesting the presence of spontaneous muta-
tion in a patient during early embryogenesis or in the germ cells of the parents.
Conclusions: The newly identified mutation might provoke thrombosis, since Mayer
et al. (2003) has reported three further mutant variants (Cys326Tyr, Met336lle, Tyr-
354Cys) in the same part of fibrinogen D domain resulting in venous thrombosis.
Nevertheless, no thrombosis occurred so far in our index-patient.

PP3.3-14
Cardiac surgery in Factor X| deficiency: A case report

Scholz U?, Oppermann J1, Kampfert C2, Siegemund AL
1Zentrum fiir Blutgerinnungsstorungen Leipzig, Germany, 2Herzzentrum Leipzig, Universitét Leipzig,
Germany

Patients with factor XI deficiency show different bleeding symptoms and he fac-
tor level is not clear associated with the risk of bleeding. The anticoagulation with
heparin is required during the cardiac surgery. The management of this therapy
can be monitored with different lab methods. The most used management is influ-
enced by the factor XI deficiency. A 61 year old patient was admitted to cardiac
surgery with a factor XI residual activity of 7%. In the medical history he had a
bleeding event after a surgical procedure on the Os occygeum 30 years ago. The
bleeding symptoms after a dental extraction were mild. A coronary artery disease
(single vessel, left coronary artery) with an acute myocardial infarction in 2006
required the cardiac surgery. In a minimal invasive surgical procedure a coronary
single bypass were performed. The substitution with Factor X1 (Hemoleven®, LFB,
Les Ulis, France, 2000 1U) showed a correction of the basic lab results with the
possibility of an anticoagulation monitoring intra-operative like normal patients.
There were no bleeding symptoms. The following replacement therapy was moni-
tored based on factor X1 level (aim > 40% over 10 days). Because of the long half
time Hemoleven® was given every day on day 1 and 2 post-operative, later every
second day. In summery the patient received 7500 1U of the factor XI concentrate.
The anticoagulation with heparin and aspirin was compared to patients without
hemostatic disorders. The patient left the hospital 13 days after cardiac surgery with
no bleeding or thromboembolic complications.

PP3.4 ITP

PP3.4-1

Complement-fixing autoantibodies in immune thrombocytopenic purpura (ITP)

Sachs U?, Najaoui AL, Giptner A, Bein G, Santoso St

Unstitut fur Klin. Immunologie und Transfusionsmedizin der Justus Liebig-Universitét GieBen, Germany
Objectives: ITP is characterised by the presence of autoantibodies against platelet-
associated antigen(s). Platelet destruction can be mediated by either Fc- or C3b-
dependent phagocytosis, or by complement-induced lysis. The aim of this study was
to further evaluate the role of complement in chronic ITP.
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Design and Methods: Sera from ITP patients and controls were analyzed for
the presence of platelet- and HLA-antibodies by enzyme-linked immunoassay
(MAIPA). All sera were further evaluated in a complement fixation assay and a
FACS-based bead assay for C1q immobilization.

Results: 10% of control sera were able to fix complement despite absence of anti-
bodies. All 109 ITP patients had a positive direct MAIPA. 60 sera (55%) were
able to fix complement (60% of those without free autoantibodies, and 30% of
those with free autoantibodies). If platelets lacking GP I1b/Illa were used in the
complement fixation assay, 60 % of ITP sera lost the ability to fix complement. I9gG
fractions and PEG-precipitated sera revealed identical results. Complement fixing
activity was also demonstrated in a FACS-based assay.

Discussion: In a significant number of patients with chronic ITP, autoantibodies
are capable of activating the classical complement pathway. Complement fixation
can also be seen with sera in which a free autoantibody cannot be demonstrated
by MAIPA. GP llb/llla is a major target for complement-fixing autoantibodies.
Complement mediated lysis of platelets could be a relevant mechanism in vivo;
importantly, our data indicate that a GP I1b/Illa dependent complement fixation
assay could add significantly to the diagnosis of ITP.

PP3.4-2

The Role of platelet antibodies against Glycoprotein V in the diagnosis of immune
thrombocytopenic purpura

Rihl HE, Giptner AL, Bein G, Sachs Ut

Unstitute for Clinical Immunology and Transfusion Medicine, Giessen, Germany

Objectives: The direct monoclonal antibody-specific immobilization of platelet
antigens (MAIPA) assay is commonly applied for the diagnosis of immune throm-
bocytopenic purpura (ITP). However, it shows a negative result in about 40-50 %
of all ITP patients. One possible explanation for this may be the use of platelet gly-
coproteins (GP) that bear no target for these patients’ antibodies. GP Ilb/Il1a and
GP Ib/1X are well known target antigens in ITP. GP V has also been suggested to
be a target of platelet autoantibodies. We studied the prevalence of platelet autoan-
tibodies against GP V in ITP patients in order to analyze if the use of GP V could
improve the sensitivity of the MAIPA.

Design and Methods: Samples from 4,217 patients with suspected ITP were tested
with the direct MAIPA for antibodies against GP V as well as GP I1b/Illa and GP
Ib/1X. Patients without clinical signs for ITP or with nonimmunological explana-
tions for thrombocytopenia were excluded.

Results: 657 samples showed positive results in the direct MAIPA. Platelet autoan-
tibodies against GP V were noted in 406 (62 %) of these patients. In 64 (10 %)
patients GP V-specific antibodies were the only platelet antibodies the direct
MAIPA was able to detect.

Conclusions: Our findings suggest that GP V is an important target antigen for
platelet antibodies in ITP. Since 10 % of all patients with a positive MAIPA result
would have been missed otherwise, additional testing for antibodies against GP V
in the direct MAIPA seems to improve its sensitivity significantly.

PP3.4-3

Apoptosis in platelets from pediatric patients with acute immune thrombocytopenic
purpura (ITP) ist ameliorated by 1VIg

Speer O, Kroiss St, Azzouzi I1, Schmugge M1
Hamatologie, Kinderspital Zirich, Switzerland

There is evidence that interaction of auto-antibodies with glycoproteins (GP) on
the platelet surface leads to accelerated clearance of platelets and cause immune
thrombocytopenic purpura (ITP). Mouse models showed that anti- GPIlb injec-
tions induce apoptotic like processes in platelets accompanied by the induction of
ITP. Apoptotic like processes in platelets are similar to those observed during apop-
tosis in nucleated cells: activation of caspase-3 (aCASP3), loss of mitochondrial
membrane potential and externalisation of phosphatidylserine (PS). Intravenous
immunoglobulin (1VIg) ameliorates anti- GPIIb induced ITP in mouse. In a pro-
spective study children with clinical and laboratory diagnosis of ITP were enrolled.
At diagnosis and after 1VIg therapy blood samples were obtained. The fraction
of young reticulated platelets (RP) and apoptotic-like events specifically CASP3
activation and PS externalisation were studied in platelets by flow-cytometry. 10
patients had a platelet count below 10 000/ ul, 2 had platelets counts over 10 000/
ul. ITP patients had increased levels of platelets with aCASP3 and PS exposure and
increased RP. 10 Patients with platelet counts below 10 000 / ul were treated with
maximal 3 doses 1VI1g (0.4 — 0.8 g/kg dose). All patients showed a rise in platelet
counts above 20 000/ul and amelioration of bleeding symptoms 24-72 hours after
1VIg administration. Concomitantly aCASP3, PS exposure and RP decreased. We
can demonstrate activation of apoptotic-like processes in paediatric acute ITP such
as CASP3 activation and PS exposure similar to the reported mouse model.
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PP3.4-4

Value of recombinant FVlla in the emergency treatment of autoimmune
Thrombocytopenia

Salama Al

1Charité - Universitétsmedizin Berlin, Germany

Obijectives: Some patients with autoimmune thrombocytopenia (ITP) suffer from
severe and refractory disease and may develop life-threatening bleeding that
requires immediate intervention. Recombinant activated FV1la (rFVIla) might be
use in the emergency treatment of patient with ITP.

Design and Methods: A systematic review of all published reports to assess the
available evidence on the efficacy and safety of rFVIla in patients with ITP.
Results: To date, 18 patients were found to have been treated with rFV11a. All these
patients had a highly bleeding risk or uncontrolled bleeding, and were defined as
being refractory to different therapies. Although the studies show some drawbacks,
rFV1la appears to be useful in the management of uncontrolled bleeding in ITP.
Conclusion: RFVIla may help in the emergency treatment of patients with refrac-
tory ITP.

PP3.4-5

Rare sequence variations of the lymphocyte differentiation transcription factor
SOX13 in pediatric idiopathic thrombocytopenic purpura patients

Rischewski J1, Johanna W1, Stocker S, Hergersberg M2, Huber A2, Kiihne Tt

Wniversity Childrens Hospital Basel, Switzerland, 2Centre for Laboratory Medicine Aarau, Switzerland

Objective: Idiopathic thrombocytopenic purpura (ITP) is an autoimmune mediated
process. Cooccurrence with Primary Biliary Cirrhosis (PBC) has been reported. In
PBC patients, autoantibodies against SOX13 can be detected. SOX13 is a transcrip-
tion factor promoting gamma-delta T-cell development while opposing alpha-beta
t cell differentiation. As ITP has been linked to the autoimmune bicytopenic Evans
syndrome, which in a relevant proportion presents Autoimmune Lymphoprolifera-
tive Syndrome (ALPS) with the hallmark of increased alpha-beta double negative
T-cells, we investigated a possible role of molecular SOX13 sequence variations in
ITP patients.

Design and method: SOX13 was amplified by PCR using genomic DNA from 34
ITP patients, and screened by Denaturing High Performance Liquid Chromatog-
raphy (DHPLC) for sequence variations. All samples with aberrant DHPLC reten-
tion patterns were directly sequenced.

Results: In a total of 4 patients (12%) two rare heterozygous sequence variations
were detected: ¢.1603C>T (Pro534Ser) and ¢.1836 C>T (synonymous).
Conclusion: In a healthy cohort the heterozygous ¢.1603C>T was detected in 1.7 %
of individuals. 2.6 % in a healthy cohort carried the heterozygous c.1836C>T. 12%
of pediatric ITP patients carry one of two rare SOX13 sequence variations. The rare
heterozygous genotypes are 3.5 (c.1603C>T) respectively 2.3 times (c.1836C>T)
more common than in published non-ITP cohorts. Rare alleles of SOX13 could
accumulate in pediatric ITP cohorts. Larger case-control sample studies are needed
to verify his results. The rare genotypes could influence the alpha-beta versus
gamma-delta T-cell balance in the studied pediatric ITP patients, and immunologi-
cal studies of our cohort concerning this aspect seem worthwhile.

PP3.5 Other Acquired Bleeding Disorders

PP3.5-1

Acquired von Willebrand syndrome in aortic valve stenosis affects platelet function
and platelet inflammatory response

Schneller AL, Badr Eslam RL, Budde U2, Kaider AL, Lang I, Panzer St

IMedizinische Universitét Wien, Austria, 2Aesculabor, Hamburg, Germany

Objective: It has been shown that severe aortic valve stenosis (AS) is associated
with low levels of the large von Willebrand multimers, rendering patients to an
increased risk of bleeding. We were interested to evaluate if aortic valve replace-
ment not only improves platelet function but also the formation of platelet-mono-
cyte heterotypic aggregates, which serve as a marker of platelet participation in
inflammation.

Methods: We determined large von Willebrand multimers and expression of
P-selectin of non-activated and ADP and epinephrine activated platelets, and the
PFA-100 ADP closure time (ADPCT) in 36 patients (f/m ratio 19/17) with severe
AS before and 6 months after aortic valve replacement. Platelet-monocyte hetero-
typic aggregates were determined as an indicator of ongoing participation of plate-
lets in inflammation.

Results: Large von Willebrand multimers increased and ADPCT decreased signifi-
cantly (p<0.0001); likewise, P-selectin of resting platelets increased, and platelets
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became more susceptible to agonist-inducible activation (p=0.0086), Platelet-
monocyte formation decreased also significantly (p<0.002).

Conclusion: Aortic valve replacement not only induces normalization of platelet
aggregation but also corrects the increased inflammatory platelet response.

PP3.5-2

Effect of Factor X!l administration in critically ill patients with ongoing bleeding.
Fries DL, Vonmetz AL, Lorenz I, Friesenecker B, Velik-Salchner C2, Oswald E2, Martinowitz U3,
Innerhofer P

Wniversity Hospital for General and Surgical Intensive Care Medicine, Medical University Innsbruck,
Austria, 2University Hospital for Anaesthesia and Intensive Care Medicine, Medical University
Innsbruck, Austria, 3Department for Haematology, TelHashomer Hospital, Telaviv, Israel

According to recommendations in the literature, FXIII activities of above 10%
have been judged as sufficient in the past, while several clinical studies showed an
increased blood loos and blood transfusion requirements in surgical patients with
FXI11 activities below 60%. The data presented were obtained from 96 surgical
critically ill patients with ongoing bleeding and transfusion requirements as a con-
sequence of microvascular bleeding. All patients, who received FXIII concentrate
(FibrogamminHS®, CSL Behring, Vienna, Austria) showed FXIII plasma levels
below 60 % and received a single shot application of about 20 1U/ kg bodyweight. A
Wilcoxon test for paired samples was applied to assess differences in blood product
usage between baseline versus 24 hours measurement and baseline versus 48 hours
measurements, respectively. A Mann-Whitney U test was used to compare the effect
of FXII1 concentrate alone or in combination with other blood products. According
to the procedure of Bonferroni to correct for the two multiple comparisons (base-
line vs. 24h after administration of FXIII concentrate and baseline vs. 48h after
administration of FXIII concentrate) p-values <0.025 were assumed statistically
significant. The need for transfusion of red blood cell concentrates decreased from
a median transfusion rate of 4 RBC’s (0-22) to 1 RBC (1-9) within 24 hours and
0 RBC (0-4) within 48 hours after FXIII administration (p<0.001). Transfusion of
FFP and platelet concentrates as well as the administration of fibrinogen and PCC
were reduced statistically significant. FXI11 concentrate (FibrogamminHS®) was
effective to stop microvascular bleeding and to reduce transfusion requirements.

PP3.5-3

Successful low-dose Rituximab treatment in a patient with idiopathic acquired
antibodies to Factor VIII

Platzbecker Ut, Gehrisch S2, Ehninger G, Siegert G2

Medizinsche Klinik und Poliklinik I, Uniklinik Dresden, 2Institut fiir Klinische Chemie und
Laboratoriumsmedizin, Uniklinik Dresden

Acquired spontaneous antibodies to factor V111 are a rare but serious coagula-
tion disorder. Most of the patients with such antibodies present with severe and
life-threatening bleeding episodes. With the availability of activated prothrombin
complex concentrates and recombinant factor V1la acute bleeds can be controlled
in the majority of patients. However, long-term eradication of the inhibitor is the
major therapeutic goal in these patients. Prednisone is currently the most widely
used standard first-line immunosuppressive therapy in these patients. Nevertheless,
up to one third of patients are refractory to this therapy. Rituximab, a monoclonal
chimeric antibody against the CD20 antigen, is a very effective drug in lymphoma
treatment. Recently published data show that “classical dose rituximab (375mg/
mz?/d) is also a promising treatment option in acquired antibodies to clotting factors,
in particular spontaneous factor V111 antibodies. We here report a 73-year old male
patient presenting with retroperitoneal hematoma due to acquired antibodies to
factor VIII (5.9 Bethesda Units). Initially, treatment was started with prednisone
(2mg/kg/d) and activated F VIl and FEIBA in order to allow surgical intervention.
On day 5 after first presentation low dose rituximab (50mg/m?) was started and
repeated every week for a total of 4 courses. Concurrently, prednisone was tapered
completely. As a result complete depletion of peripheral B-cells was obtained and F
V111 levels normalized over a period of 3 months. We therefore conclude that low-
dose rituximab is a safe, effective an inexpensive alternative to the currently used
rituximab regimen adapted from lymphoma treatment.

PP3.5-4

Fibrinokinetic deficit in chronic kidney disease and end stage renal disease patients
contributes to the hemostatic abnormalities

Adiguzal C?, Bansal V2, Cunanan J, Litinas EZ, Hoppensteadt D?, Fareed J!

1Dept. of Pathology Loyola University Medical Center, 2Dept. of Nephrology Loyola University Medical
Center

Introduction: Increased bleeding is observed in patients with chronic kidney dis-
ease (CKD) or end stage renal disease (ESRD) despite a normal coagulation pro-
file and fibrinogen level. The hemostatic deficit in these patients may due to defects
in fibrin formation.
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Materials & Methods: The fibrinokinetic profile of CKD (n=50) and ESRD patients
on hemodialysis was measured. Citrated plasma was supplemented with thrombin
and CaCl2. The rate of fibrin formation was measured by monitoring the optical
density (OD) at 405nm. After reaching steady state, urokinase was added to mea-
sure the fibrinolytic profile. Forty normal male and female individuals were also
analyzed.

Results: Fibrinokinetic profiles for normals showed strong clot formation (average
OD = 1.2+0.3;range 0.7-1.4). In the CKD patients a much weaker clot was formed
(average OD of 0.21+0.13;range 0.05-0.41). In the ESRD patients on maintenance
hemodialysis, the pre-dialysis sample showed a weaker fibrinokinetic profile reach-
ing near normal levels with a clot density of 1.3+0.4 (range 0.8-1.6). In the uroki-
nase induced fibrinolysis assay, CKD patients’ plasma exhibited a much stronger
fibrinolytic index compared to the normal population (80% vs. 20% lysis). In
ESRD patients, clot lysis was weaker compared to the CKD patients.

Conclusions: These results are contrary to previous reported observations that dense
clot resistant to fibrinolysis is formed in CKD and ESRD patients. Furthermore, the
clots observed in these patients were highly susceptible to lysis. Maintenance hemo-
dialysis results in improving the fibrinokinetic and fibrinolytic profile in the ESRD
patients and may contributes to improved hemostasis in ESRD patients.

PP3.5-5

Acquired haemophilia caused by autoantibodies against Factor V: A case report and
review of the literature.

Heistinger M, Kuen-Kuckenberger B2, Sinha P2, Geissler DL
IMed. Abt., LKH Klagenfurt, Austria, 2Institut fiir Med. u. Chem. Labordiagnostik, LKH Klagenfurt,
Austria

Objectives: Acquired haemophilia is a rare disease with an incidence of approxi-
mately 0.2-1.3 per million per year. In most cases it is caused by the development
of autoantibodies against factor V111, but also different structures can be antigens
for antibody development.

Case: A 76-year-od patient was admitted to hospital because of subcutaneous hae-
matoma after minimal traumata and very high INR-values (7-8). He had a medical
history of coronary artery disease, arterial occlusive disease and end stage kidney
disease. Because of previous thromboembolic events he was on oral anticoagula-
tion. Routine laboratory tests revealed a slightly decreased activity of factor 11, VII
and X (47,54 and 45 % respectively), but factor V activity was below 1%. A plasma
exchange test could clearly prove the presence of an inhibitor. Initial therapy con-
sisted of vitamin K, prothrombin complex preparations and high dose steroids.
Because of high co-morbidity there were serious concerns about a more intensive
immunosuppressive regimen. The patient developed a spontaneous intracerebral
haemorrhage soon after admission. Despite immediate additional administration
of rhFVI1la (NovoSeven), the patient died due to this dramatic bleeding complica-
tion.

Conclusions: 1. Acquired haemophilia is a rare disease, especially, if autoantibodies
against different factors than FV1I1 are involved. 2. Prognosis and outcome depend
on a quick diagnosis, efficient removal of the antibody and nature of the underlying
or pre-existing disease. 3. Patients with acquired haemophilia due to autoantibod-
ies against different factors than FVI11 may have a higher risk for serious bleeding
complications.

PP3.5-6

Longterm anticoagulation with Enoxaparine after electrical cardioversion in ESRD:
Pilot data of two anuric diabetic outpatients on maintenance hemodialysis with
contraindications for coumarin anticoagulants

Hertfelder HZ, Pdge U2, Raab P2, Hammerstingl C3, Heyder 03, Oldenburg J, Brensing K2

Unstitute of Exp. Haematology & Transfusion Medicine, University Hospital Bonn, Germany, 2Center of
Renal and Hypertensive Diseases, Bonn Bad Godesherg, Germany, 3Department of Internal Medicine,
St. Marien-Hospital, Bonn, Germany

Objectives: After electrical cardioversion of atrial fibrillation (AF) therapeutic
anticoagulation for 4-6 weeks (wks) is needed to avoid thromboembolism. For end-
stage renal disease (ESRD) patients on hemodialysis (HD) with contraindications
for phenprocoumon enoxaparine s.c. (ENOX) is an alternative option but safety
and efficacy data are scarce.

Design and Methods: Three anticoagulation periods (each 5-6 wks) with ENOX in
two anuric ESRD diabetic men (both 80-90kg b.w.) after electrical cardioversion
(2x primary + 1x relapse after 10 wks) for symptomatic AF on out-patient HD
(3x /wk, standard heparin) were studied. Both pts had three-vessel CAD requiring
aspirin (100 mg/day). Phenprocoumon was contraindicated due to severe bleedings
(1x GlI, 1x retinal). ENOX was started with 40mg g.d. and adjusted by anti-factor
Xa determination (AXa).

Results: Provided by doses of 30-40mg (b.i.d.) on HD-free days and 30-40mg
(g.d.) on HD days, after < 6 days respectively stable nadir AXa levels of 0.32 1U/ml
(median; range: 0.25-0.37 1U/ml) and AXa increases (0.09-0.12 1U/ml) after HD to
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peak levels of 0.43 1U/mI (0.39-0.47 1U/ml) were observed. No adverse bleeding or
thromboembolic events were seen under this regimen.

Conclusions: Compared to standard therapeutic ENOX dose of 1mg/kg b.w. b.i.d.
for pts without renal impairment, both ESRD patients required 60-65% lower
doses. Our data suggest that 0.4mg/kg b.w. ENOX b.i.d. on HD-free and q.d. on
HD days, adjusted by AXa levels, provide safe and sufficient anticoagulation. The
dose regimen may also be useful for short-term ENOX bridging procedures prior
to interventions in ESRD patients under coumarin anticoagulation.

PP3.5-7

A patient with epistaxis and multiple myeloma

Rechberger E1, Aschauer GL, Zochbauer AL, Petzer AL, Fierlinger F2

1].Med. Abteilung; KH Barmh. Schwestern Linz, Austria, 2Interne Intensivstation; KH Barmh. Briider
Linz, Austria

Case description: A 47 year old male patient diagnosed for myeloma had a vasec-
tomy at our urology department. Preoperative coagulation screening revealed
repeated epistaxis, laboratory a PT of 61% as the sole abnormality. Severe post-
operative bleeding occurred, necessitating another surgical procedure. At the
same time epistaxis worsened and the patient needed substitution of packed RBC.
Coagulation testing showed a thrombin time > 180 seconds, fibrinogen could not be
measured by clotting assays, an immunologic assay turned out to be normal. Factor
V, prothrombine, factor VII and factor X were within normal limits. A correction
with normal plasma (1:1) resulted in shortening of the trombin time to 56 seconds
and a fibrinogen concentration of 247mg/dl measured by clotting assay. Fibrinogen
was applied with no effect on bleeding, the lab-values did not change. We suspected
a defect in fibrinogen polymerization due to the presence of paraproteins as the
bleeding cause and began with plasmapheresis simultaneous to myeloma therapy.
Bleeding stopped after plasmapheresis and laboratory values gradually returned to
normal with chemotherapy. Meanwhile the patient recovered and has no apparent
clotting defects.

Discussion: Bleeding defects in myeloma patients are common (up to 15% in
1gG and 30% in IgA Myeloma). Causes are deposition of perivascular amyloid,
secondary factor X defect, acquired Willebrand’s disease, thrombocytopenia and
interference of paraproteins with fibrinogen polymerization - all generally with
rare clinical consequences. Our patient presented is a rare case with severe bleed-
ing which resolved by reduction of paraproteins with plasmapheresis and chemo-
therapy.

PP3.5-8

Acquired von Willebrand syndrome could explain bleeding in patients with cardiac
assist devices

Heilmann C?, Geisen U2, Benk Ct, Berchtold-Herz MX, Schlensak C1, Budde US, Beyersdorf FL,

Zieger B4

1Department of Cardiovascular Surgery, University Cardiovascular Center Freiburg - Bad Krozingen,
Germany, 2Department of Clinical Chemistry, University Medical Center Freiburg, Germany, 3Labor
Lademannbogen, Hamburg, Germany, 4Department of Pediatrics and Adolescent Medicine, University
Medical Center Freiburg, Germany

Objective: Unexplained bleeding episodes are associated with ventricular assist-
devices (VAD). Interestingly, haemorrhages accompanying aortic stenosis can orig-
inate from acquired von Willebrand-syndrome (AVWS) caused by increased shear-
stress. AVWS is characterized by loss of high-molecular-weight multimers of von
Willebrand-factor (VWEF) resulting in functional impaired VWF. Decreased ratios
of collagen binding (VWF:CB) over von Willebrand-factor-antigen (VWF:Ag)
(reflecting attachment of VWF to denuded vessels) and of ristocetin-cofactor activ-
ity (VWF:RCo) over VWF:Ag (mirroring binding of platelets to VWF) indicate
this impairment. Since increased shear-stress also occurs in VADSs, patients sup-
ported by different VAD-types were analyzed for AVWS,

Methods: 23 VAD-patients (centrifugal left-ventricular VentrAssist, centrL\VAD,
n=>5, axial left-ventricular HeartMatell, axL\VVAD, n=10; biventricular assist-device,
BVAD, n=4) were assessed for the ratios VWF:.CB/VWF:Ag (normal:>0.7) and
VWF:RCo/VWF:Ag (>0.65) and for aPTT, INR, HB and HKT 12+9 days after
VAD-implantation. Furthermore, VWF-multimers were analyzed.

Results: VWF:CB/VWF:Ag was reduced in n=1/3 centrL\VAD (0.82+0.28), n=10/10
axLVAD (0.43+£0.09, p=0.018 versus centrLVAD), and n=4/5 BVAD-patients
(0.49+0.25). VWF:RCo/VWF:Ag was impaired in n=4/5 centrL\VAD, n=7/10 axL-
VAD, and n=5/8 BVAD-patients (0.6+0.1, p=0.824 between groups). Large VWF-
multimers were reduced in 12 of 14 examined patients. All patients displayed at
least one of the three AVWS-characteristics (n=22 analyzed). INR (1.3+0.6), aPTT
(50+13s), hemoglobin (9.1+1.0), and HKT (20.0+3.7) did not correlate to VWF:CB/
VWF:Ag and VWF:RCo/VWF:Ag.

Conclusions: VAD-patients display functionally impaired VWF despite major con-
structional differences between VAD-types. These findings indicate that patients
with VADs may develop an AVWS which can explain VAD-associated bleeding.
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Prospectively, the design of VADs should be improved to decrease increased shear
stress and to prevent AVWS.

PP3.5-9

Monitoring of haemostatic changes during congenital heart surgery in pediatric
patients by Thrombelastography (ROTEM®) in combination of other coagulation
tests

Mertens RY, Clermont AL, Dohmen S, Motthaghy K2, Oedekoven B2, Kiefer P3, Vazquez-Jimenez J4
1Department of Pediatrics, RWTH University Hospital Aachen, Germany, 2Institutes for Physiology,
RWTH University Hospital Aachen, Germany, SW&T GmbH, Central Laboratories Berlin, Germany,
4Department of Cardio Surgery, RWTH University Hospital Aachen, Germany

Objectives: Cardiac surgery with cardiopulmonary bypass is accomplished by com-
plex alterations of coagulation abnormalities that result in bleeding diathesis. The
study objective was to obtain information about the haemostatic changes and pos-
sibilities of efficient monitoring in order to assess predictive parameters for bleed-
ing risk.

Design and Methods: The study was performed in 29 pediatric patients with con-
genital heart disease undergoing elective on-pump cardiac surgery. At four speci-
fied points of time (24 hours preoperative, 1 hour after starting the machine, 30
minutes after administration of protamine and 24 hours after surgery) parameters
of ROTEM® and standard coagulation assays were investigated. Special attention
was focused on thrombelastography parameters like Clotting Time (CT), Clot For-
mation Time (CFT) and Maximum Clot Firmness (MCF) in comparison to usual
clotting times (PT, aPTT, thrombin time) and coagulation activity parameters as
there are AT 111, D-Dimers and fibrinogen.

Results: On the one hand patients with high demand of transfusions (group 1)
showed a significant increase of CFT in HEPTEM after donation of protamine in
contrast to the group of lower transfusion demand (group 2) which demonstrated
a significant decrease of CT in EXTEM. In this group there was also a signifi-
cant increase of MCF presented compared to group 1 despite higher transfusion
demand.

Conclusion: The temporary results of the study give references about the possibil-
ity of point-of-care-monitoring with ROTEM®. In contrast to standard coagulation
parameters which fail mostly during heparinization, the thrombelastography can
give special hints to the dynamic of blood coagulation, especially hyperfibrinolysis.

PP3.5-10

Inherited protein C deficiency combined with an acquired coagulation defect in
a young patient with angiodysplasia

Lodemann P2, Pavlova A, Ivaskevicius V2, Pétzsch BL, Oldenburg J%, Harbrecht UL

Unstitut fiir Experimentelle Himatologie und Transfusionsmedizin, Bonn, Germany

Objective: We report about an uncommon combination of inherited and acquired
coagulation defect as essential hint for subsequent disclosure of an underlying dis-
ease.

Case report: A 23-yr-old woman presented with a long-lasting history of occasion-
ally occurring waist haematomas, family history of thrombosis, hypofibrinogenae-
mia, elevation of D-dimers, factor-X111- and protein-C-deficiency without any other
obvious clinical symptoms or correlates.

Results: Abnormal laboratory results were: functional fibrinogen 107mg/dl (177-
376mg/dl), fibrinogen antigen 83mg/dl (180-400mg/dl), factor-XIIl1 22% (65—
150%), functional protein C 46 % (80-150%), protein C antigen 39 (65-140%),
D-Dimers 6,85 pg/ml (0-0,49 pg/ml), TAT-complex 26,9 (0,1-3,0ng/ml), F1+2
>1200nmol/l (0-0,34nmol/l), PAP-complex 1454 ng/ml (163-606 ng/ml). Family
investigations showed Protein-C-deficiency in the mother. Genotyping discovered a
novel heterozygous missense mutation in exon 9 of the protein C gene (c.815G>A),
whereas no mutations in the fibrinogen and factor X111 genes were found. We initi-
ated further investigations towards the possibility of angiodysplasia and Kasabach-
Merrit-syndrome. Finally, via MR-angiography, multiple arterio-venous shunts of
the right kidney where found.

Conclusions: Activation of coagulation by angiodysplasia led to acquired deficiency
of fibrinogen and factor X111, possibly aggravated by inherited protein C deficiency.
Coagulation alterations without obvious clinical correlate may point to so far
unrecognized disorders, especially of the vascular system.

PP3.5-11

Limitations in the therapy of acute bleeding in a patient with acquired FVIII-
Inhibitor

Von Auer Ct, Scharrer 11

13. Medizinische Klinik, Hamatologie/ Onkologie, J. Gutenberg Universitétsklinik, Mainz, Germany

Acquired haemophilia is a rare haemorrhagic disorder that often presents life-
threatening bleeding situations requiring prompt therapeutic intervention. Recom-
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binant activated FVII (rFVIla) can circumvent the actions of inhibitory autoanti-
bodies. We report on a 72-yr-old patient with acquired FV111- inhibitor and severe
bleeding after accidental lung puncture. He had surgery due to haematothorax and
kept bleeding afterwards, therefore a haemostaseologist was consulted. Immedi-
ately after diagnosis of the inhibitor he was treated with rFV1la (90 pg/kg). Global
coagulation parameters, thrombocytes, calcium, body temperature and pH- value
were kept normal. Over the next few days bleeding symptoms and transfusion
requirements reduced, the patient was in stable condition but yet not suitable for
immunoadsorption therapy. On the fourth day of rFVlla therapy the bleeding
volume rose again and blood transfusions had to be increased without detectable
reason. Due to recurrence of haematothorax three more surgical procedures were
conducted. A surgical bleeding was ruled out, tranexamic acid, antithrombin, FXI11
and fibrin glue were administered. A cessation of bleeding could not be achieved,
after ten days the patient died due to the consequences of uncontrollable bleeding.
This case demonstrates that even today the treatment of acquired FV1I1- inhibitors
can be difficult and with limitations. The reasons for this treatment failure might
be the suboptimal administration of rFVIla by colleagues in charge (every 4 hours
instead of every 2 hours as recommended), delayed use of tranexamic acid (from
the 8th day of treatment onwards), the tissue involved in trauma (high fibrinolytic
activity) or failure of rFVI1la.

PP3.6 Perioperative Hemostasis

PP3.6-1

Coagulation laboratory screening is not a good predictor for bleeding complications
in pediatric patients requiring peripherally inserted central catheters

Woodley-Cook Jt, Amaral JX, Connolly B, Brandao Lt
1The Hospital for Sick Children, Toronto, Canada

We assessed the incidence of bleeding complications due to peripherally inserted
central catheter (PICC) insertion in children and evaluated the predictive value of
pre-procedural blood screening (PpBS) for bleeding complications and whether
correcting abnormal values of PpBS reduces rates of bleeding complications due
to PICC insertion. Retrospective review of 1377 patients submitted for PICC line
insertion between 2001 and 2006 was performed. PpBS analyses included pre- and
post-PICC hemoglobin (Hgb), platelets, aPTT and INr.Results were analyzed in
two cohorts for age appropriate interpretation of PpBS: a) 0-3 months and b) 3
months to 18 years. Bleeding complications comprised any blood loss following 48
hours of PICC insertion. Cohorts A and B had a 28.3% and 22.9% minor bleed-
ing complication rate (mc), respectively. The mc rate in cohort A with normal and
abnormal PpBS was 32.1% and 22.8%, respectively (p = 0.17). The mc rate in
cohort A with abnormal PpBS corrected with blood products and not corrected
was 24.1% and 22.2 %, respectively (p = 0.64). The mc rate in cohort B with normal
and abnormal PpBS was 22.9% and 22.7 %, respectively (p = 0.95). The mc rate in
cohort B with abnormal PpBS corrected with blood products and not corrected was
20.4% and 23.8%, respectively (p = 0.89). PpBS does not predict bleeding compli-
cations in pediatric patients with no bleeding tendency, and correction of abnormal
PpBS values may not reduce the incidence of bleeding complications in patients
undergoing PICC insertion.

PP3.6-2

Prothrombin Complex Concentrate but not rec. Factor Vlla reduces haemorrhage in a
dilutional coagulopathic rabbit trauma model

Pragst 11, Dickneite GL
1CSL Behring GmbH, Marburg, Germany

Severe traumatic or intra-operative blood loss necessitates massive transfusion.
The loss and dilution of coagulation factors results in insufficient haemostasis.
Coagulation factor replacement is proposed to restore haemostatic capacity. In a
rabbits model of dilutional coagulopathy the effect of PCC (Beriplex(R) P/N) and
rF VIla (NovoSeven(R)) on haemorrhage was compared. Dilutional coagulopa-
thy was induced by phased blood withdraw, salvaged erythrocyte retransfusion and
hydroxyethyl starch infusion. Coagulation factors were reduced to less than 50 %
of baseline. Bleeding was inflicted by kidney incision. Animals were randomized
to groups: 1. Control undiluted, (n=5); 2. Placebo, (n=7); 3. PCC 25 U/kg (n=6);
4. rF Vlla 180 pg/kg (n=6). Thrombin generation (TGA), prothrombin time (PT)
and bleeding were assessed. Naive rabbits demonstrated spontaneous haemostasis
(blood loss (BL) 4.7+2.4ml; post injury time to haemostasis (TH) 4.4+2 min). Hae-
mostasis deteriorated after colloid transfusion (BL 60.0+25.9ml, TH 19.1+2.2 min;
placebo group). TGA showed normal lag phase but 50% of normal peak throm-
bin level. PT was prolonged 1.8 fold. PCC corrected the peak thrombin level and
reduced mean BL (21.5+11.1ml; p<0.01), TH (12.4+1.4 min; p<0.01), as well as PT
(p<0.05). Although rF Vlla treatment normalised PT (p<0.01) and decreased TGA
lag time, it did not improve haemorrhage (89.2+32.9ml; 24.4+5.9 min). Substitution
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therapy with PCC normalized TGA and reduced bleeding. rF Vlla normalized PT,
reduced TGA lag time, but was ineffective in preventing severe haemorrhage. It
was concluded, that PCC is superior to F VIla in preventing severe haemorrhage
in dilutional coagulopathy.

PP3.6-3

The effect of citrate substitution in in vitro studies on dilutional coagulopathy
Rosenthal C?, Rau J4, Volk T2, Spies CL, Ziemer S2, von Heymann Ct

1Department of Anesthesiology with focus on Intensive Care Medicine, Campus Virchow-Klinikum

and Campus Charité Mitte, Charité- Universitatsmedizin Berlin, Germany, 2Institute of Laboratory
Medicine and Pathological Biochemistry, Campus Virchow-Klinikum and Campus Charité Mitte, Charité-
Universitétsmedizin Berlin, Germany

Objectives: The coagulopathic effect of hemodilution with crystalloid or colloid
solutions has been extensively studied in vitro and in vivo. Several in vitro studies
on citrate-anticoagulated whole blood, using thrombelastometry reported hyperco-
agulation after hemodilution (Roche et al 2006) and significant differences between
electrolyte-balanced and non-balanced diluents (Boldt et al. 2007). However, cit-
rate substitution for compensation of dilution-induced decrease in citrate has usu-
ally been neglected. We, therefore, investigated the effect of citrate substitution on
coagulation-parameters in vitro.

Design and Methods: Citrate-anticoagulated blood samples of 10 healthy vol-
unteers were diluted by 60% with normal saline (NaCl) or Hydroxyethylstarch
130/0,42 (HES), each solution with or without adequate additional citrate-substi-
tution. Thrombelastometry (ROTEM®), standard coagulation tests and blood-gas
analysis were performed. Statistical inter-group analysis was done using nonpara-
metric analysis of variance (ANOVA) with post-hoc Dunnett T3. P<0,05 was con-
sidered significant.

Results: As expected, ionized calcium increased significantly after dilution with cit-
rate-free solution (p<0,01). Citrate substitution normalized INTEM® Clotting-time
(CT)® for NaCl dilution (NaCl 278+48sec. vs NaCl+Citrate 209+37sec. (p<0.05)
(Undiluted control CT® 174+14sec) but had no effect on HES induced CT pro-
longation. Citrate substitution partially normalized EXTEM® CT® in HES (HES
188+9sec. vs HES+Citrate 151+13sec. (p<0.01)) but had no effect in NaCl dilution.
All other coagulation parameters were not influenced by citrate substitution.
Conclusions: Dilution studies without citrate substitution lead to increased Ca2+
with significant effects on ROTEM® not present in standard coagulation tests. If in
vitro dilution studies use Ca2+-containing solutions, the effect of citrate substitu-
tion may even be more pronounced.

PP3.6-4

Desmopressin (DDAVP) for minimising perioperative allogeneic blood transfusion: A
stratified metaanalysis

Zotz RY, Araha F2, Bux 12

Ipraxis fiir Haimostaseologie und Transfusionsmedizin, Diisseldorf, Germany,

2MVZ fiir Blutgerinnungsstdrungen und Transfusionsmedizin, Bonn, Germany

Background: DDAVP has been evaluated in post-operative surgery patients with-
out inherited bleeding disorders to determine whether it decreases blood loss and
can minimise exposure to allogeneic transfusion. Previous reviews with overall
negative results have not discriminated between prophylactic and therapeutic indi-
cations for DDAVP (Carless et al. 2006). The aim of this analysis was to create a
systematic metaanalysis stratified for prophylactic administration of DDAVP to all
patients as compared to a therapeutic indication, defined as blood loss >1I in the
control group or prior aspirin medication.

Methods: Studies were evaluated in the metaanalysis when they were controlled
trials in which adult patients, scheduled for non-urgent surgery, were randomised to
DDAVP, or to a control group, who did not receive the intervention.

Results: Eighteen trials of DDAVP (1295 patients) reported data on the number
of patients transfused with allogeneic RBC transfusion. In subjects treated with
DDAVP for therapeutic reasons, the pooled relative risk of exposure to periop-
erative allogeneic RBC transfusion was 0.36 (95%CI = 0.19 to 0.66). The use of
DDAVP did significantly reduce blood loss; weighted mean difference (WMD)
=-386ml: 95% confidence interval (95%CI) =-542 to -231ml per patient) or the
volume of RBC transfused (WMD = -340ml: 95%CI = -547 to -134 ml per patient).
In contrast, in subjects treated with DDAVP for prophylactic reasons, no significant
benefit from using DDAVP was found.

Conclusions: Desmopressin administered for therapeutic indications significantly
minimises perioperative allogeneic RBC transfusion in patients who do not have
congenital bleeding disorders.
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PP3.6-5

PP3.6-7

Impedance aggregometry for the prediction of the risk of blood products transfusion
in cardiac surgery

Rahe-Meyer N1, Solomon CZ, Winterhalter MX, Calatzis A2
1Department of Anesthesiology, Hannover Medical School, Hannover, Germany, 2Department of
Hemostasis and Transfusion Medicine, Munich University Hospital, Munich, Germany

Objectives: Perioperative bleeding complications in cardiac surgery are associated
with abnormal platelet function. Preoperative assessment of platelet function is not
performed as standard in most surgical institutions. We compared the usefulness
of impedance aggregometry and of standard coagulation analyses in identifying
patients at high risk of transfusion of allogeneic blood products during surgery and
on the first postoperative day.

Design and Methods: The analyses were performed in 60 patients before and after
routine cardiac surgery. Impedance aggregometry was assessed on the Multiplate®
platelet function analyzer using ADP (ADPtest), collagen (COLtest) and throm-
bin receptor activating peptide (TRAPtest) as triggers for platelet activation. The
results of the aggregation tests and of the routine laboratory analyses (hematocrit,
PT, aPTT and platelet count) were divided into tertiles and assessed in relation to
the amount of platelet concentrates, fresh frozen plasma and red blood cells trans-
fused intraoperatively and in the 24-hour postoperative period and the 24-hour
postoperative drainage volume.

Results: ADPtest, COLtest, and TRAPtest indentified patient groups with signifi-
cantly higher blood products transfusion, particularly platelet concentrates. This
applied for both the preoperative tests concerning the intraoperative period and
for the postoperative tests concerning the first postoperative day. Drainage volume
was also decreased in the high aggregometry tertile. From the standard laboratory
tests, only preoperative PT and postoperative platelet count showed significant
association with bleeding parameters.

Conclusions: These results suggest that impedance aggregometry may support the
identification of groups of patients with enhanced risk of bleeding and blood prod-
ucts transfusion in routine cardiac surgery.

PP3.6-6

Reduction of blood transfusion rate by thrombelastometry and impedance
aggregometry based point-of-care coagulation management in cardiovascular
surgery

Gorlinger K12, Hanke A3, Bergmann L2, Kamler M4, Miiller-BeiBenhirtz HL5, Hartmann M2
1Gerinnungskommission, Universitatsklinikum Essen, Germany, 2Klinik fiir Anasthesiologie

und Intensivmedizin, Universitatsklinikum Essen, Germany, 3Klinik fiir Anésthesiologie,
Universitatsklinikum Disseldorf, Germany, 4Klinik fiir Thorax- und Kardiovaskulére Chirurgie,
Universitatsklinikum Essen, Germany, SKlinik fiir Hamatologie, Universitétsklinikum Essen, Germany

Objectives: In April 2004 respectively in December 2005 we implemented throm-
belastometry (ROTEM) and impedance aggregometry (Multiplate) for point-
of-care (POC) coagulation management in cardiovascular surgery. Based on our
experience in POC coagulation management in liver transplantation and multiple
trauma we developed an algorithm for POC coagulation management in cardio-
vascular surgery.

Design and Methods: To evaluate the efficiency of our POC coagulation manage-
ment we analysed in our retrospective study the transfusion rate of blood products
from January 2004 to December 2007.

Results: From 2004 to 2007 transfusion rate of red blood cells (RBC) decreased
from 3276 to 2840 units per year by 13.3% and fresh frozen plasma (FFP) decreased
from 1986 to 358 by 82.0%. Apart from this absolute reduction, the RBC:FFP-ratio
was changed from 1.6 to 7.9. On the other hand transfusion rate of pooled platelet
concentrates increased from 336 to 619 units per year by 84.2%. This increase is
probably a consequence of the increasing number of patients with a dual antiplate-
let therapy with acetylsalicylic acid and clopidogrel, particularly in cardiovascular
surgery during the last years.

Conclusions: ROTEM- and Multiplate-based coagulation management is effec-
tive in reducing transfusion rate in cardiovascular surgery. This effect is most pro-
nounced for the reduction of FFP transfusion rate. This may particularly be impor-
tant for the reduction of FFP-induced morbidity and mortality, such as transfusion-
related acute lung injury (TRALI) and transfusion-associated circulatory overload
(TACO). Furthermore, the change of RBC:FFP-ratio from 1.6 to 7.9 reflects a more
goal-directed therapy of coagulopathies with specific coagulation factor concen-
trates.
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Reduction of blood transfusion rate and cost-saving by thrombelastometry-based
coagulation management in visceral surgery and liver transplantation

Gorlinger K2, Dirkmann D2, Hanke A3, Saner F14, Miller-BeiRenhirtz HLS, Hartmann M2
1Gerinnungskommission, Universitétsklinikum Essen, Germany, 2Klinik fir Anasthesiologie
und Intensivmedizin, Universitatsklinikum Essen, Germany, 3Klinik fiir Anésthesiologie,
Universitatsklinikum Disseldorf, Germany, 4Klinik fiir Allgemein-, Viszeral- und
Transplantationschirurgie, Universittsklinikum Essen, Germany, SKlinik fiir Himatologie,
Universitatsklinikum Essen, Germany

Objectives: Transfusion of blood products is associated with increased morbidity,
mortality and costs in major surgery. Therefore, in January 2000 we implemented
thrombelastometry (ROTEM) for point-of-care (POC) coagulation management
in visceral surgery and liver transplantation. The goal of our study was to proof if
thrombelastometry-based POC coagulation management is effective in reducing
transfusion rate and is cost-saving in visceral and transplantation surgery.

Design and Methods: In our retrospective study we analysed the intraoperative
usage of blood products and coagulation factor concentrates and their respective
costs from January 1999 to December 2007 in visceral and transplant surgery. Cost
calculation was based on prices in 2008.

Results: From 1999 to 2007 transfusion rate of red blood cells decreased from 3454
to 2123 units per year by 38.5%, fresh frozen plasma from 4465 to 975 by 78.2% and
pooled platelet concentrates from 433 to 197 by 54.5%. During the same time the
usage of fibrinogen concentrate increased from 68 to 590 g per year, prothrombin
complex concentrate from 65,500 to 243,000 IU, whereas antithrombin concentrate
decreased from 150,500 to 136,500 1U. The reduction of costs for blood products in
2007 compared to 1999 accounted for 431,290 Euro, whereas the increase of costs
for coagulation factor concentrates amounted 208,684 Euro. Overall, this resulted
in cost-saving of 222,606 Euro per year (-28 %).

Conclusions: Usage of our coagulation management algorithm based on thrombe-
lastometry and goal-directed therapy with coagulation factor concentrates resulted
in reduction of blood transfusion rate and is cost-saving in visceral surgery and liver
transplantation.

PP3.6-8

Impact of a thrombelastometry-based algorithm for point-of-care coagulation
management on blood transfusion rate in trauma patients

Gorlinger K12, Hanke A3, Dirkmann D2, Miiller-BeiRenhirtz H4, Piepenbrink K2
1Gerinnungskommission, Universitatsklinikum Essen, Germany, 2Klinik fir Anésthesiologie

und Intensivmedizin, Universitatsklinikum Essen, Germany, 3Klinik fur Anésthesiologie,
Universitatsklinikum Dosseldorf, Germany, 4Klinik fiir Hamatologie, Universitatsklinikum Essen,
Germany

Obijectives: Transfusion of blood products is associated with increased morbidity
and mortality in major surgery. Therefore, based on our experience in point-of-care
(POC) coagulation management in liver transplantation we developed a throm-
belastometry (ROTEM) based algorithm for bedside coagulation management in
trauma patients. The goal of our study was to proof if our thrombelastometry-based
POC coagulation management is effective in reducing transfusion rate in trauma
surgery.

Design and Methods: To evaluate the efficiency of our POC coagulation manage-
ment we analysed in our retrospective study the transfusion rate of blood products
from January 2002 to December 2007 during treatment of trauma patients in the
emergency room and during surgery.

Results: From 2002 to 2007 transfusion rate of red blood cells decreased from 1332
to 1300 units per year by 2.4%, fresh frozen plasma (FFP) decreased from 1221 to
661 units per year by 45.9% and pooled platelet concentrates from 82 to 54 units
per year by 34.1%. During the same time the number of operations in trauma sur-
gery increased from 2594 to 2758 per year by 6.3 %.

Conclusions: Thrombelastometry-based coagulation management is effective in
reducing transfusion rate in trauma patients. This effect is most pronounced for
the reduction of FFP and platelet transfusion rate. Particularly this is important
with regard to the reduction of FFP and platelet transfusion induced morbidity
and mortality, such as transfusion-related acute lung injury (TRALI), transfusion-
associated circulatory overload (TACO), infection and sepsis.
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The effect of 6% Hydroxyethylstarch 130/0.4 and 4 % gelatin on coagulation and
blood transfusion requirements after cardiac surgery.

Vonmetz AL, Lockinger A2, Lorenz I1, Friesenecker BY, Velik-Salchner C2, Innerhofer P2,

Martinowitz U3, Fries D!

Wniversity Hospital for General and Surgical Intensive Care Medicine, Medical University Innsbruck,
Austria, 2University Hospital for Anaesthesia and Intensive Care Medicine, Medical University
Innshruck, Austria., 3Department for Haematology, TelHashomer Hospital, Tel Aviv, Israel

The question as to the optimal volume replacement is subject of ongoing contro-
versy. Until now, no clinical data are available comparing the effects of 6% HES
130/0.4 (Voluven®) and gelatin on coagulation parameters and transfusion of blood
products in patients following cardiac surgery. 1.050 patients were analysed retro-
spectively after cardiac surgery between. They either received gelatin (n=633) or
gelatine in combination with 6 %HES 130/0.4 (Voluven®, Fresenius). Coagulation
parameters and blood transfusion requirements were evaluated immediately after
ICU admission and on the first postoperative day. Differences in laboratory param-
eters were analyzed using a t-test for independent groups. Differences in blood
products usage were analyzed using a Mann-Whitney U test, since assumption of
normality were not attained. P-values <0.05 were assumed statistically significant.
Patients who received 6% HES 130/0.4 showed a significantly smaller increase in
plasma fibrinogen concentrations (60 +/- 61 mg/dl vs. 71 +/- 63mg/dl; p=0.006) when
compared to patients treated with gelatin alone. This effect of 6% HES 130/0.4 on
plasma fibrinogen levels was dose dependent. Furthermore, platelet count in the
patients treated with 6% HES 130/0.4 decreased, while platelets in the patients
who received gelatin alone increased after admission at the ICU (p=0.004). 6%
HES 130/0.4 treated patients also showed a higher need for transfusion of packed
red blood cell concentrates (median transfusion rate of 0,81 vs. 0,65 unit of packed
red cells; p<0.05). Impairment of the coagulation system after 6% HES 130/0.4 was
significantly more pronounced when compared to the use of gelatine alone after
cardiac surgery.

PP3.6-10

Disturbance of fibrin polymerization in patients receiving Methylene blue / light
virucidally treated plasma — a randomized, double-blind clinical study

Wieding J!, Taborski U2, TeRmann R3, Oprean N4, Kgstering H5

IHamostaseologie, Géttingen, Germany, 2Dt. Ges. f. Humanplasma, Langenfeld, Germany,
3Anaesthesie, Klinikum Offenbach, Germany, 4Anaesthesie, Nidderau, Germany, *Hamostaseologie,
Universitatsklinikum Géttingen, Germany

Quarantine plasma (Q-FFP) still carries a risk of infections. Thus, solvent detergent
or methylene blue/light virus-inactivated plasma (MB-/SD-VIP) is also frequently
used in Europe. However, applying MB also causes photooxidation of fibrinogen,
leading to a disturbance of its polymerization e.g. with 30% reduced fibrinogen
levels by Clauss method. The aim of this study was to examine parameters of fibrin
polymerization in patients substituted with MB-VIP. Patients expected to require
>4 units of plasma were randomized to receive either MB-VIP or Q-FFP. Blood
samples were drawn before and 0-24h after surgery. This examination included
n=10 patients having received MB-VIP and 6 pat. receiving Q-FFP within 2 h of
extensive bone surgery (polytrauma, spine surgery etc.). Reptilase times increased
after MB-VIP infusion and leveled higher than after Q-FFP (20.9+2.8, 21.3+2.6,
21.0£3.4 and 17.2+1.5s vs. 19.8+2.4, 19.5+1.9, 18.8+2.2 and 17.7+3.6s in samples
drawn 0, 2, 6 and 24h after surgery). The ratio of immunological and functional
fibrinogen was calculated to quantify abnormal fibrin polymerization. In samples
taken 0-6h after infusion, this ratio leveled significantly higher after MB-VIP than
Q-FFP and corresponded with longer reptilase times. Thromboplastin times, factor
V, FVII11, prothrombin fragments and D-dimers did not differ significantly between
groups (p>0.05). In conclusion, these results agree with prior in-vitro data. Repti-
lase time and the ratio of functional and immunological fibrinogen both depicted
a disturbance of fibrin polymerization in patients substituted with greater MB-VIP
amounts: Since alteration of fibrinogen can possibly contribute to profuse bleeding
tendency alternatives like SD-plasma should be kept in consideration.

PP3.6-11

Factor XIII, fibrinogen and platelet count as predictors of clot firmness during

surgical bleeding — implications for the therapeutic approach

Korte WX, Degiacomi P1, Jovic RY, Graf L

Unstitut fiir Klinische Chemie und Hamatologie, Kantonsspital St. Gallen, Switzerland

Objectives: We earlier showed in a placebo-controlled trial that early FXII1 sub-
stitution in high-risk patients maintains clot firmness and significantly reduces
intraoperative blood loss. We now evaluated whether FXI11 is also an independent
predictor of clot firmness in the bleeding patient in both, platelet inhibited and
uninhibited whole blood clot firmness assays activated by TF.
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Methods: Routine assessment of samples submitted from the operating room or
the surgical intensive care unit for bleeding episodes included FXIII, fibrinogen,
platelet count and (Rotem) Extem and Fibtem assays. Frequency of FXI11, fibrino-
gen and platelets below recommended cut-offs were registered. The influence of
these parameters on clot firmness was evaluated by multiple regression analysis. 99
samples were evaluated.

Results: FXIIT <60% was seen in 47 %, fibrinogen <1 g/l in 11% and thrombocy-
topenia <100 G/I in 24% of the samples. FXII1 deficiency was significantly more
frequent than hypofibrinogenemia (p=0.0001) and thrombocytopenia (p=0.0299).
FXI11, fibrinogen and platelet count were independent predictors of clot firmness
in a TF activated whole blood clot firmness assay with and without platelet inhibi-
tion.

Conclusion: FXI11 deficiency is a) frequent during acute surgical bleeding; b) sig-
nificantly more prevalent than hypofibrinogenemia or thrombocytopenia; c) an
independent predictor of clot firmness. These observations — together with the ran-
domized intervention trial results — suggest that FXI11 deficiency might be of great-
est importance as it occurs most frequently. This suggests that FXI11 replacement
should be used first in the bleeding surgical patient with decreased clot firmness.

PP3.6-12

Platelet function before and after DDAVP therapy measured bedside by Multiple
Electrode Aggregometry (MEA) correlates with blood loss in patients after cardiac
surgery

Weber C1, Jambor C2

1Department of Anesthesiology, Intensive Care and Pain Medicine, Goethe-University Frankfurt am
Main, Germany, 2Clinic for Anesthesiology, University of Munich, Germany

Objectives: To evaluate the platelet function before and after DDAVP therapy in
postoperative cardiac surgery patients with suspected platelet function impairment
using multiple electrode aggregometry (MEA,Dynabyte,Munich) and to correlate
it with blood loss.

Methods: After IRB approval, ICU-patients after cardiac surgery with CPB and
increased blood loss for at least two hours postoperatively were consecutively
enrolled to the study. Inclusion criteria: normal thrombelastometry, Quick>50%,
APTT<50sec, fibrinogen>150mg/dl, platelets>80/nl, and hematocrit>25 %; suggest-
ing no requirement for hemostatic therapy. Exclusion criteria: suspected surgical
bleeding. MEA was performed at the bedside before and 2-4hours after the infusion
of DDAVP, using TRAP-6 (TRAPtest,32uM), arachidonic acid (ASPItest,0.5mM)
and adenosine-diphosphate (ADPtest,6.4um) for platelet activation. Blood
loss(ml/h) after DDAVP was recorded for at least two hours. Wilcoxon signed rank
test was used to detect differences before and after DDAVP infusion and Spearman
rank order correlation to quantify the association between platelet aggregation and
blood loss. Statistical significance was set to p<0.05.

Results: Eleven patients received 0.32+0.05ug/kg DDAVP after 3.6+1.1hours obser-
vation period. Blood loss decreased from 267(223/310)ml/h to 100(75/113)ml/h
(median(25/75percentile), p<0.001) and platelet aggregation in MEA increased
after DDAVP administration: 85(66/115)U vs. 64(26/88)U in TRAPtest(p=0.007),
49(30/72)U vs. 15(8/21)U in ASPI-test(p<0.001), and 35(24/54)U vs. 14(7/28)U in
ADP-test(p=0.002). Significant correlation was observed between blood loss and
MEA: r=-0.792,p<0.001 for ASPItest and r=-0.577,p=0.005 for ADPtest, respec-
tively.

Conclusion: MEA well detected the improvement of platelet function after
DDAVP. Furthermore, arachidonic acid and ADP induced platelet aggregation
showed significant correlation with blood loss. Controlled studies should clarify
causality between reduction of blood loss and DDAVP therapy.

PP3.6-13

Cost effectiveness of perioperative point-of-care coagulation management
Miller-Beilenhirtz H1.2, Moog R3, Saner FL4, Dihrsen U2, Gérlinger KL

1Gerinnungskommission, Universittsklinikum, 2Klinik fiir Himatologie, Universitétsklinikum

Essen, Germany, 3Institut fur Transfusionsmedizin, Universitatsklinikum Essen, Germany, 4Klinik fur
Allgemein-, Viszeral- und Transplantationschirurgie, Universitétsklinikum Essen, Germany, SKlinik fiir
Anésthesiologie und Intensivmedizin, Universitatsklinikum Essen, Germany

Objectives: In 2004 we developed algorithms for perioperative point-of-care coag-
ulation management in liver transplantation, multiple trauma and cardiovascular
surgery. In our retrospective study we analysed the impact of these algorithms on
usage of blood products and coagulation factor concentrates and their respective
costs.

Methods: We retrospectively analysed the overall usage of blood products and
coagulation factor concentrates at University Hospital of Essen from January 2004
to December 2007. To eliminate the effect of price changes during this time period
we calculated all costs on the basis of prices in 2008.

Results: From 2004 to 2007 the number of transfused units of red blood cells
decreased from 40.879 to 35.219 (-14 %), fresh frozen plasma from 28.150 to 10.640
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(-62%) and pooled platelet concentrates from 5.299 to 4.801 (-9%). During the
same period usage of fibrinogen concentrate increased from 1.035 to 3.040 g
(+194 %) and prothrombin complex concentrate from 1.215 to 2.277,5 kU (+87 %),
whereas usage of antithrombin concentrate decreased from 2.019 to 1.278,5 kU
(-37%) and F X111 concentrate from 282 to 138,75 kU (-51%). These changes have
been connected with a reduction of costs for blood products by 1.874.683 Euro
from 2004 to 2007, whereas costs for coagulation factor concentrates increased by
810.610 Euro. In total this resulted in a cost-saving of 1. 64. 073 Euro in 2007 com-
pared to 2004 (-13%).

Conclusion: Implementation of algorithms for perioperative point-of-care coagu-
lation management allows a reduction of transfusion rate of blood products and
overall costs for blood products and coagulation factor concentrates.

PP3.6-14

ROTEM-based coagulation management for spinal anesthesia in a patient with
congenital Hypofibrinogenaemia and Factor XIII deficiency for Cesarean section
Hanke AZ, Elsner 01, Gorlinger K2, Kienbaum P!

Klinikum der Heinrich-Heine-Universitat Diisseldorf, Klinik fiir Anasthesiologie, Germany,
2niversitatsklinikum Essen, Klinik fiir Anasthesiologie, Germany

Objectives: Hypofibrinogenaemia and factor X111 deficiency are known to cause
severe bleeding complications and are considered as contraindications for spinal
anesthesia which is the recommended anesthetic procedure for caesarean section
(CS).

Case-Report: A 32 year old woman was scheduled for CS. History included hae-
matoma following minor trauma and prolonged menorrhoea. Laboratory testing
revealed: fibrinogen 104 mg/dl, FX11148%, aPTT 27s, INR 1.1, Quick 70 %, platelet
count 225 x 109/I, normal platelet function (PFA-100) PFA-EPI 84s, PFA-ADP 64s.
Rotational thrombelastometry (ROTEM) showed reduced maximum clot firmness
(MCF-EXTEM 47mm, MCF-INTEM 50mm). Fibrinpolymerization was impaired
(MCF-FIBTEM 4mm) and clotting times were prolonged (CT-EXTEM 101s, CT-
INTEM 169s). Prior to anesthesia and surgery FXIII (1,250 units) and fibrinogen
(49) were administered normalizing ROTEM coagulation variables (MCF-EXTEM
53mm, MCF-INTEM 54mm, CT-EXTEM 79s, CT-INTEM 133s). Spinal anesthesia
and CS were performed without increased blood loss or complications due to either
anesthesia or surgery.

Conclusion: Hypofibrinogenaemia below 1g/l and factor X111 deficiency may cause
excessive bleeding during birth so that prior substitution of both factors is recom-
mended. We report on a patient with congenital hypofibrinogenaemia and FXII1
deficiency scheduled for CS. On the basis of ROTEM findings coagulation vari-
ables were normalized allowing otherwise contraindicated spinal anesthesia and
uneventful surgery. This is the first report of ROTEM based management of a
patient with congenital bleeding disorders undergoing a regional anesthetic proce-
dure. We encourage systematic evaluation of ROTEM based coagulation manage-
ment to allow otherwise contraindicated regional anesthesia.

PP3.6-15

Thickness Shear Mode sensor: A new technique for perioperative bleeding
monitoring

Mller L1, Sinn $2, Wendel H2, Northoff H!, Gehring F1

Wniversity Hospital of Tuebingen, Biosensor Research Group, Germany, 2University Hospital of
Tuebingen, Department of Thoracic, Cardiac and Vascular Surgery, Germany

Objectives: Besides congenital and acquired cardiovascular diseases, some extra-
corporeal operations (open heart surgery, dialysis) bear high risks of bleeding
and thromboembolic complications. In such situations time plays a critical role.
Therefore it is a big advantage to get real-time access to the major hemostatic data,
namely prothrombin time, platelet function and fibrinolytic activity. Our developed
novel demonstrator based on the technique of Thickness Shear Mode (TSM) sen-
sors allows simultaneous measurements of these different haemostatic tests out of
citrated blood and will give sufficient information about complex bleeding com-
plications.

Methods: The TSM method permits the detection of any adsorbed masses (cells,
proteins, particles, etc.) or changes in viscosity in real-time by changes in resonance
frequency. With adequate sensor coatings and reagents, prothrombin time, platelet
aggregation and fibrinolytic activity were measured. The measurements were con-
firmed by comparison with commercially available coagulometers and aggregom-
eters as well as scanning electron microscopy and fluorescence microscopy.
Results: Prothrombin times and hyperfibrinolysis were measured in undiluted and
diluted whole blood on polyethylene surfaces. Platelet aggregation was carried out
in platelet rich plasma on polysterene and fibrinogen surfaces. The results from
these measurements showed good accordance to established methods.

Conclusion and outlook: The developed innovative demonstrator based on the
TSM method seems to be suitable for real-time investigation of hemostatic pro-

Hamostaseologie 1/2009

cesses. The next generation of the demonstrator planed by next year shall allow
an automated measuring process and shall deliver haemostaseological data to the
attending physician to start an adequate therapy as fast as possible.
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