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PLENARSITZUNGEN

PL-1  
Transfusionsmedizin 2030

PL-1-2
Challenges of plasma derived medicinal products

P. Strengers1

1Consultant Blood and Plasma Strategies, Amsterdam, Niederlande

Plasma derived medicinal products (PDMPs) are life-saving medicines 
like albumin, coagulation factors, immunoglobulins (IgG) and serine pro-
tease inhibitors that are the preferred treatment in congenital and acquired 
rare chronic diseases. The source material for manufacturing of PDMPs, 
human plasma, is collected through plasmapheresis -source plasma- or 
separated from whole blood -recovered plasma-. The need for PDMPs, in 
particular IgG, is growing annually with 7% and demands an increasing 
supply of plasma which is a major challenge. The world depends for 70% 
on plasma collected in the USA and this situation puts emphasis on the 
need for increased collection in other parts of the world, including Europe.  
The dependence on US plasma implies risks on insufficient supply due to 
the emergence of new TTIs that interrupts the plasma collections, trade 
agreements, market forces and prices. In order to raise awareness for this 
situation, a call was launched considering plasma as a strategic resource, 
categorizing it as “an economically important raw material which is sub-
ject to a higher risk of supply interruption” comparable to energy, drink-
ing water and rare metals (1) which requires coordinated actions on the 
availability of plasma and the use of PDMPs. Avoiding wastage of plasma 
in low- and middle-income countries due to not fulfilling the quality 
requirements needed for production of medicines would enable better 
supply of plasma and PDMPs, and minimizing the existing risks on local 
interruptions of supply (2). The current decreased collection of plasma of 
18-20% due to the COVID-19 pandemic has brought new attention to the 
vulnerability of the collection system. Other challenges of PDMPs are the 
increasing demand and new hardly evidence-based clinical indications of 
IgG in autoimmune and inflammatory diseases which puts pressure on
the availability of IgG for immune deficiencies for which no alternative
treatment is available, to rationing of IgG products and triage and prior-
itization of patient’s demands. Also the introduction of biotechnological
products as alternative treatments for diseases previously indicated for
PDMPs is a challenge because less products manufactured out of plasma
has the consequence a shift in the cost-balance followed by higher pricing.
References:
1. Strengers PFW, Klein HG. Plasma is a strategic resource. Transfusion, 2016,

56, 12:3133-3137.
2. Guidance on increasing supplies of plasma-derived medicinal products in low- 

and middle-income countries through fractionation of domestic plasma. Gene-
va, WHO, 2021. Licence: CC BY-NC-SA 3.0 IGO.

Disclosure Statements: —

PL-1-3
Climate change: influence on demography, endemics  
and transfusion-transmitted infections.

D. Domanovic1

1European Centre fo Disease Prevention and Control, Disease Programs, Solna, 
Stockholm, Schweden

Background: An ongoing global change of climate may impact the phys-
ical, biological, and human systems, including the blood supply. Blood 
transfusion services must recognize and respond to threats, including 
those arising from climate change, that may affect the safety and suffi-
ciency of blood supply.
Methods: Based on previously published studies, we have found that 
extreme weather events, changes in infectious diseases, and population 
movements can directly or indirectly affect the blood supply.
Results: Climate change influences the frequency, intensity, spatial extent, 
duration, and timing of extreme weather and climate disaster events. 
These changes may impair infrastructure and technologies that directly 
affect the functional operability of blood establishments or hamper the 
local population from donating or accessing available blood components. 
Changed weather conditions may affect pathogens, spatial distribution 
of diseases or vectors, annual/seasonal disease cycles, disease incidence, 
severity, and emergence. Most pathogens are climate-sensitive and belong 
to zoonotic and vector-borne groups. Alteration of the pathogens and epi-
demiology pose a risk to the blood safety by non-detecting pathogens in 
donors due to emergence and re-emergence, changed incidence and prev-
alence of disease in the population, and the mutation of existing viruses. 
Applying precautionary deferrals or laboratory screening may decrease 
donor availability during epidemics. Extreme weather and environmental 
disasters can trigger population movements. Vulnerable and less adapt-
able populations migrate more often. Consequences of the population 
movements include the juxtaposition of species that have never had phys-
ical proximity and introducing species in new geographic areas. These 
may cause disease in the immunologically naïve population, epidemics, 
or changes in the ecosystem. Therefore, migrants and travelers may intro-
duce a new pathogen into the destination country. On the other hand, the 
under-representation of migrants in the donor base due to donation bar-
riers may jeopardize the adequacy of blood supply, especially in providing 
blood with antigens specific to the migrant population.
Conclusion: Blood transfusion services should monitor extreme weather 
events, changes in the epidemiology of infectious diseases, and population 
movements to mitigate the impact on blood supply. Lessons learned from 
the past can improve knowledge and planning responses to such events.

Disclosure Statements: I declare no conflict of interest. 

Transfus Med Hemother 2021;48(suppl 1):1–77
DOI: 10.1159/000518751

karger@karger.com
www.karger.com/tmh

http://www.karger.com/tmh
mailto:karger@karger.com


Transfus Med Hemother 2021;48(suppl 1):1–77 Abstracts2

ZENTRALE KLINISCHE FORTBILDUNG

ZF-1 
Zentrale Klinische Fortbildung I

Transfusionsstörungen/Fehlerhafte Anwendung von Blutprodukten

ZF-1-2
Strategies to prevent erroneous transfusions and near  
miss events

B. Gathof1, J. Neuhann1, G. Klasen1, L. Oustianskaia1

1Uniklinik Köln, Transfusionsmedizin, Köln, Deutschland

Introduction: ABO-incompatible transfusion due to misidentifica-
tion of the patient is a continuous risk of blood transfusion. 2016-
2018 in Germany 3 cases of fatal transfusion error have been reported 
(Hämovigilanzbericht, PEI). Whereas the rate of erroneous transfusions 
reported annually to the PEI in Germany has increased between 2000 and 
2018, fatal cases declined. ABO-incompatible transfusion is presently one 
of the most prevalent potentially fatal transfusion risks. 
Method: Different strategies to prevent transfusion error in several coun-
tries and different time periods were analysed and compared. Technical 
systems already in use and in development were evaluated. 
Results and Discussion: Literature research gave a wide spectrum of 
strategies in quality management of transfusion such as “4 eye principle”, 
wrist band for positive patient identification etc. from the time of drawing 
blood for typing and testing until the positive identification just before 
transfusion. A recent evaluation of positive electronic patient identifica-
tion (Kaufman RM et al. 2019) reported a fivefold decrease of wrong blood 
in tube if positive identification was used. A comparison of the technical 
possibilities showed a huge variety of technical support for patient iden-
tification and bedside ABO-typing. Comparative studies to evaluate the 
actual use are scarce. 
Conclusion: Good clinical education and strict adherence to quality 
management in transfusion are the back bone for prevention of ABO-
incompatible transfusion. As human error is still prevalent evaluation of 
technical device for its preventions merits more attention in the future.

Disclosure Statements: —

ZF-3 
Zentrale Klinische Fortbildung III

Immunhämatologie 2021

ZF-3-1
Targeted prenatal anti-D prophylaxis: laboratory test  
replaces injection

C. Frohn1

1Labor Dr. Kramer und Kollegen Geesthacht, Immunhämatologie / 
Durchflusszytometrie, Geesthacht, Deutschland

Mit der gesteuerten Rhesusprophylaxe (präpatale Prophylaxe nur im Fall 
eines D-positiven Feten nach einer Bestimmung des fetalen Rh-Faktors 
aus mütterlichem Blut) steht eine aktuelle Modifizierung der etablierten 

Rhesusprophylaxe zur Verfügung. Sie führt zu einer Vermeidung mediz-
inisch überflüssiger Injektionen eines zunehmend raren Blutproduktes 
(anti-D-Immunglobulin). Das Verfahren hat sich in Nachbarländern an 
mehreren 10.000 Schwangeren bewährt und entspricht in Deutschland 
seit 2017 den Hämotherapie-Richtlinien sowie seit 2020 auch den 
Mutterschaftsrichtlinien. Letztere legen ausdrücklich fest, daß jeder 
(D-negativen) Schwangeren die gesteuerte Prophylaxe angeboten 
werden soll.
Durch das geänderte Vorgehen in der Schwangerenbetreuung kann 
der Verbrauch an anti-D Immunglobulin insgesamt um 20% reduziert 
werden, was im Interessse der einzelnen Patientin ist und dem Grundsatz 
der sparsamen Anwendung von Blutprodunkten entspricht.
Der Vortrag stellt den medizinischen Kontext, die methodische 
Realisierung und insbesondere Sicherheitsaspekte der gesteuerten 
Prophylaxe dar.

Disclosure Statements: Der Autor ist bei einem Laborverbund angestellt, der die 
beschriebene Untersuchung durchführt.

ZF-3-3
Platelet Transfusion in Refractory Patients: Platelet 
Crossmatch or HLA Match

A. Rosner1

1Universitätsklinikum Carl Gustav Carus an der Technischen Universität Dresden, 
Medizinische Klinik und Poliklinik I, Bereich Transfusionsmedizin, Dresden, 
Deutschland

Platelet transfusion in refractory patients remains a challenge. Platelet 
refractoriness means that AB0-identical, fresh platelet transfusions have 
repeatedly not resulted in an adequate corrected count increment. In this 
situation, the platelet transfusion strategy should be restrictive based on 
bleeding signs and additional bleeding risks.
Platelet refractoriness is more often due to non-immune causes than 
immune-mediated.  Underlying antibodies include alloantibodies against 
human leukocyte antigens (HLA) or human platelet antigens (HPA), or 
platelet autoantibodies. In case of alloimmunisation, compatible plate-
let concentrates can significantly improve the transfusion success. The 
best available platelet concentrates can be determined either by platelet 
crossmatch or by HLA-match. Platelet crossmatching has the advantage 
of being readily available. Automated platelet crossmatching takes less 
than an hour. In emergencies, no prior diagnostics are required. In addi-
tion, alloimmunisation can be detected not only against HLA but also 
against HPA and high-titer isoagglutinins. Platelet crossmatching always 
reflects the situation when the crossmatch blood sample was taken. HLA-
matching on the other hand is most effective when the patient and a large 
donor pool have already been HLA-typed and the patient’s alloantibod-
ies were recently specified. HLA-matching is the first choice for broadly 
alloimmunised patients. When prolonged transfusion support is needed, 
specific HLA-matched donations can be scheduled. Both methods require 
sufficient availability of apheresis platelets.
Sometimes significant bleeding cannot be stopped even by fully compati-
ble transfusions due to additional non-immune causes. In life-threatening 
conditions, high-dose platelet transfusions and recombinant factor VIIa 
(as off-label use) should be considered.

Disclosure Statements: Keine Interessenkonflikte.
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MTLA PROGRAMM

FB-1 
Fortbildung MTLA I

FB-1-1
Medical Technicians Profession Act - what will change with the 
new act?

C. Maschek1

1DVTA- Dachverband für Technologen/-innen und Analytiker/-innen in der 
Medizin Deutschland e.V, Hamburg, Deutschland

The new MT Professions Act will regulate the future of the MT profes-
sion and their training and thus adapts to the future requirements and 
developments in medicine, technology and science. The qualification for 

autonomous and independent practice of the profession with its compe-
tence-formulated training objectives and reserved activities will regulate 
professional competence well through the clear definition of the associated 
professional competences and personal competences. This leads to more 
legal certainty in training and in the practice of the profession, because 
the qualifications of medical technologists are shown as well as the activ-
ities for which they are qualified. Futrhermore a shift towards practical 
training with the corresponding use of practical supervisors and practical 
support from the school will strengthen the interlocking between school 
and profession and increase the quality of training. The MTA Reform Act 
is a successful law that will regulate the challenges of the future very well.

Disclosure Statements: —
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VORTRAGSSITZUNGEN

VS-1 
Sektion Automation und Datenverarbeitung

VS-1-1
Elaboration of an electronic guide for GAMP5 validations  
and GMP Guide Annex 15 qualification in the routine  
for hospitals, transfusion facilities and medical facilities  
on the new internet website in the member area of the DGTI

F. Reinhardt1

1DRK-Blutspendedienst Nord-Ost gGmbH, Qualitätsmanagement, Plauen, 
Deutschland

Background: The main focus and topics of the DGTI section sessions 
“Automation and Data Processing” are to be presented at the DGTI 
Congress in Vienna.
The development of an electronic guide for GAMP5 validations and GMP 
Guide Annex 15 for qualification in the routine for hospitals, transfusion 
facilities and medical facilities are to be set on the new Internet website in 
the DGTI member area.
Methods: To implement the requirements for the validation of methods, 
the qualification of devices according to GMP Guide Annex 15, as well 
as for risk-assessing decisions according to GAMP5, general templates 
should be made available electronically. The results of the section work of 
the last 5 years should also be made available digitally.
With the involvement of external speakers, institutions and authorities, 
solution examples for the implementation of GAMP5 and GMP Guide in 
the routine for hospitals, transfusion facilities and medical facilities are to 
be recorded in compliance with legally binding guidelines.
Results: Sample qualifications and validations from previous years were 
published on the previous DGTI platform. Making the results available 
on the new DGTI Internet website should be shown with results for 
sample qualifications and validations. At the meeting of the Automation 
and Data Processing section at DGTI Kogress in Vienna on Wednesday, 
September 22nd, 2021 9:30 a.m. - 11:00 a.m., the following main topics 
will be discussed.
- Introduction of the digital donation (electronic donor registration sheet)
- Critical IT infrastructures for blood donation services (KRITIS)
- Presentation of new automation solutions in manufacturing and quality 
control at pharmaceutical companies
- Digital patient identification Eurocode

Conclusion: For the automation and data processing meeting at the 54th 
annual meeting of the DGTI in Vienna, stipulations on the setting of qual-
ification and validation solutions on the DGTI website are to be adopted 
for rapid implementation. For this purpose, the new DGTI website should 
be approved by the board for the section work.

Disclosure Statements: At the metings of the Automation and Data Processing 
(ADV) Section, for working groups discussed sample qualifications and validations, 
which will be present in the ADV sections guide in the future. 

VS-2 
Sektion Sicherheit von Blutprodukten

VS-2-1
High, Hot, Humid - will a rise in temperature increase malaria 
and dengue transmission in Central Europe?

P. Schlagenhauf1

1University of Zürich, WHO Collaborating Centre for Travellers’ Health, Zürich, 
Schweiz

Malaria is one of the most life-threatening vector-borne diseases glob-
ally but is it a threat to Europe? The players are Anopheles, Plasmodia 
and humans. Recent autochthonous cases registered in several European 
countries have raised awareness regarding the threat of malaria rein-
troduction to Europe. An increasing number of imported malaria cases 
today occur due to international travel and migrant flows from malar-
ia-endemic countries. There is also the issue of “mosquitoes on board” 
or stowaway mosquitoes on international flights that may be infected 
with malaria parasites, although this is considered to be a side issue as 
competent malaria vectors are already widespread in Europe. The cumu-
lative factors of the presence of competent vectors, favourable climatic 
conditions and evidence of increasing temperatures might lead to the 
re-emergence of malaria in countries where the infection was previously 
eliminated. An evaluation of the literature and predictive models is use-
ful to assess risk.  With further increasing temperatures, studies predict 
a northward spread of the occurrences of Anopheles mosquitoes and an 
extension of seasonality, enabling malaria transmission for annual periods 
up to 6 months in the years 2051-2080. Highest vector stability and recep-
tivity were predicted for  Southern and South-Eastern European areas. 
Anopheles atroparvus, the main potential malaria vector in Europe, might 
play an important role under changing malaria transmission stability.
Dengue is another mosquito-borne disease. The players, in contrast to 
malaria, are Aedes, Dengue Virus and humans. Aedes  mosquitoes are 
abundant in Europe and dengue outbreaks have been frequently reported.
The combination of local, widespread and competent Aedes vectors 
together with  returning viremic travellers poses a significant threat of 
dengue transmission in Europe.

Disclosure Statements: Kein Konflikt besteht

Fig. 1. 
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VS-2-3
Usutu virus is efficiently inactivated in platelet concentrates 
by UVC light using the THERAFLEX UV-Platelets system 

U. Gravemann1, M. Boelke1,2,3, L. Könenkamp3,4, M. Maurer2,3, S. C. Becker2,3, 
I. Steffen3,4, A. Seltsam5, T. J. Schulze1

1DRK-Blutspendedienst NSTOB, Forschung und Entwicklung, Springe, 
Deutschland 
2University of Veterinary Medicine, Institute for Parasitology, Hannover, 
Deutschland 
3University of Veterinary Medicine, Research Center for Emerging Infections and 
Zoonoses, Hannover, Deutschland 
4University of Veterinary Medicine, Department of Biochemistry, Hannover, 
Deutschland 
5Blutspendedienst des Bayerischen Roten Kreuzes, Nürnberg, Deutschland

Background: Usutu virus (USUV) belongs to the class of zoonotic mos-
quito-borne flaviviruses like WNV. Having its origin in Africa, it was first 
detected in Europe in the 1990s. USUV infections mainly affect birds but 
infections in humans have also been described. Cross-reactivity of USUV 
with WNV in NAT testing showed that USUV infections are also com-
mon in blood donors. This study aimed to investigate the efficacy of the 
THERAFLEX UV-Platelets system to inactivate USUV in platelet concen-
trates (PCs).
Methods: Plasma reduced PCs from 4 buffy coats (35% plasma in additive 
solution SSP+) were spiked with virus suspension (10% v/v). PCs (n=3, 
350 mL) were then UVC-irradiated on the Macotronic UV illumination 
machine (Macopharma) and samples were taken after spiking (load and 
hold sample) and after illumination with different light doses (0.05, 0.1, 
0.15 and 0.2 (standard) J/cm2). The titer of USUV (Genbank Accession # 
MT580899) was determined as tissue culture infective dose (TCID50) by 
endpoint titration in microtiter plate assays on BHK-21 cells (Friedrich-
Loeffler-Institute, Isle of Riems).
Results: The infectivity assays demonstrated that UVC-irradiation inac-
tivates USUV in a dose-dependent manner. After spiking, an USUV titer 
of 8.3 ± 0.2 log10 TCID50/mL was obtained in the PCs. At a UVC dose of 
0.2 J/cm2 the titer was reduced to 3.1 ± 0.9 log10 TCID50/mL, resulting in a 
log10 reduction factor of 5.2 ± 0.7.

Sample (n=3) log10 TCID50 (mean±SD)
log10 reduction factor
(mean±SD)

virus suspension 9.2 ± 0.1
after spiking (load) 8.3 ± 0.2 0.0
0.05 J/cm2 6.9 ± 0.2 1.3 ± 0.2
0.1 J/cm2 5.9 ± 0.4 2.3 ± 0.3
0.15 J/cm2 4.7 ± 0.5 3.5 ± 0.3
0.2 J/cm2 3.1 ± 0.9 5.2 ± 0.7
hold 7.9 ± 0.4 0.4 ± 0.3

Conclusion: Our results demonstrate that the THERAFLEX UV-Platelets 
procedure is an effective technology to inactivate USUV in contaminated 
PCs.

Disclosure Statements: UG received grants from the Research Foundation of the 
German Red Cross Blood Services (Deutsche Forschungsgemeinschaft der Blut-
spendedienste des Deutschen Roten Kreuzes) and Macopharma for the develop-
ment of the UVC-based PI technology for platelets.

VS-2-4
WNV Testing with Roche cobas® 6800 and Grifols Procleix 
Panther® – outcome of the first year of WNV-NAT testing  
in a multilocal blood and plasma donation service in Germany

R. Knels1, S. Grasse1, V. Dienst1, A. Wahler1, B. Baumann-Baretti1

1Haema AG, Medizinischer Direktor, Leiter Zentrales Labor Leipzig, Leipzig, 
Deutschland

Background: First West Nil Virus (WNV) infection in humans in East 
Germany was detected in 2019. Transfusion-transmitted WNV infection 
is well documented. The Robert Koch Institute initiated in 2019 a surveil-
lance in the epidemiological hotspots in East Germany, during which all 
tested samples from blood donors were negative. In 2020, the Paul Ehrlich 
Institute (PEI) directed the exclusion of those donors who had visited 
WNV endemic regions, or NAT testing of these donors. These results are 
presented here.
Methods: Between May 28 and December 4, 2020, we tested 490,003 
samples with the Roche cobas® 6800 and the test kit cobas® WNV Test. 
According to PEI specifications, the test method used for the WNV NAT 
must reliably detect a WNV RNA concentration of 250 copies/ml based on 
a single blood donation for medicinal products. Therefore, a pool size of 
16 donations were used for whole blood (WB), platelet apheresis (PA) and 
Fresh Frozen Plasma (FFP) donations. Due to company requirements, the 
plasma donations for source plasma (SP) were also tested for WNV, but 
in a pool of 96 donations. Thirteen positive results were also tested with 
Grifols Procleix Panther® and were sent to Bernhard Nocht Institute for 
approval and discrimination between Usutu and WNV.
Results: Sixteen tests were positive, with CT values between 21.07 and 
36.61 on Roche cobas 6800. At Procleix Panther only 8 of 13 samples 
tested were positive. Further analyses confirmed that the Procleix neg-
ative/Cobas positive results were Usutu infections. From 16 positive 
Cobas tests, 9 WNV (1:44.500) and 5 Usutu (1:98.000) were found (2 
results could not be confirmed). Four WB, 1 PA and 9 SP donations were 
affected, all of them were multiple donors. All donors lived in areas where 
animals with WNV/Usutu were previously found. Donors were immedi-
ately informed about the results. All donors confirmed that no symptoms 
occurred at time of donation, but 5 donors with WNV reported headache, 
fever, exhaustion and/or skin rash in post-donation days.
Conclusion: WNV cases were found in regions out of East Germany. 
Symptomless donors can be infected and thus a risk occur for transmis-
sion of WNV or Usutu via blood products. Donors can develop symptoms 
up to days after a viraemic donation, thus immediate information of the 
donors help to find the right diagnosis immediately and provide a longer 
timeframe to exclude differential diagnoses. Procleix Panther were spe-
cific for WNV infection, whereas Cobas could not discriminate between 
Usutu and WNV.

Disclosure Statements: Haema is owned by Grifols. Grifols is manufacturer of 
 Procleix Panther®

VS-3 
ARGE Plasmapherese

VS-3-1
Safety of donor plasmapheresis in donors with three  
and more IgG-Concentration below 6 g/L

U. Taborski1

1Octapharma Plasma GmbH, Langenfeld, Deutschland

Background: Bei der Octapharma Plasma GmbH wird seit 2007 eine 
Studie zur Spendersicherheitbei individualisierter Plasmaspendetätigkeit 
(IPS) durchgeführt.
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Methods: Teilnehmer dieser Studie werden hinsichtlich des Auftretens 
unerwünschter Ereignisse (UE’s) und ernster Zwischenfälle (EZ’s) 
gemonitort. Zum Stichtag 31.12.2017 wurden alle Spender der Verum- 
als auch der Kontrollgruppen dieser Studie hinsichtlich des Auftretens 
UE/EZ ausgewertet differenziert nach 0; 1; 2; oder 3 und mehr IgG-
Unterschreitungen. Darüberhinaus werden alle beobachteten Infektionen 
gesondert ausgewertet.
Results: 97540 Spenden von 1462 Kontrollgruppenspendern und 
1491223 Spenden von Verum-Gruppenspendern wurden untersucht. Die 
Inzidenzen schwerer UE/EZ der Kontrollgruppenspender nach 0;1;2 und 
3 und mehr IgG-Unterschreitungen betrugen 0,020; 0,025 ; 0,068 und 
0,010, der Verumgruppenspender entsprechend 0,017;0,006;0,020 und 
0,11. Bei den Infektionen fanden sich Inzidenzen von (Kontrollgruppe) 
0,000;0,000;0,000 und 0,004, bei den Verumgruppenspendern 
0,003;0,005;0,002 und 0,002.
Conclusion: Plasmaspender mit drei und mehr IgG-Unterschreitungen 
weisen hinsichtlich der Spendersicherheit kein höheres Risiko auf als 
Spender mit weniger als drei IgG-Unterschreitungen.

Disclosure Statements: keine Interessenkonflikte

VS-3-2
Convalescent Plasma: Impact on COVID-19 disease?

H. Hackstein1

1University Hospital Erlangen, Transfusion Medicine and Hemostaseology, 
Erlangen, Deutschland

COVID-19 convalescent plasma from healthy blood donors may be bene-
ficial to COVID-19 patients. However, current results and conclusions are 
largely heterogenic. Depending on the type of analyses and the number 
and quality of included studies, current meta-analyses indicate a lack of 
consensus with respect to the effectivity and use of convalescent plasma 
in hospitalized patients. We will discuss major conclusions of current 
unfolding meta-analyses as well as selected subgroup-specific studies 
investigating the clinical effectivity of COVID-19 convalescent plasma. 

Disclosure Statements: 
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VS-4 
Sektion Versorgungsforschung - Donor Management

VS-4-2
Successful simultaneous genotyping of 22 blood group 
systems and 12 platelet antigens: a Novel accredited  
next-generation sequencing workflow

V. Balz1, S. Vorholt1, J. Enczmann1, V. Lenz2, T. Zeiler3, B. Just3, P. A. Horn2,  
J. Fischer1

1University Hospital Düsseldorf, Institute for Transplantation Diagnostics and 
Cell Therapeutics, Düsseldorf, Deutschland 
2University Hospital Essen, Institute for Transfusion Medicine, Essen, 
Deutschland 
3DRK Blutspendedienst West, Hagen, Deutschland

Background: Blood bank facilities routinely perform antibody-based 
agglutination assays with automatic equipment for the major antigens 
ABO, RHD, RHCE and KEL. Other antigens are not currently tested on 

a regular basis. This constraint may result in alloimmunization of the 
patients and complicate future transfusions. In the past decade, molecular 
phenotype prediction has increasingly complemented serological antigen 
determination in order to solve complex cases and phenotype determina-
tion of minor antigens.
Methods: We developed a high-throughput amplicon-based next-gen-
eration sequencing (NGS) workflow, which serves to genotype 22 dif-
ferent blood group systems as well as 12 platelet antigens simultaneously 
(Table 1). We validated the specificity of the workflow thoroughly by 
comparing the obtained results to either serological RBC phenotyping 
or to results obtained by alternative molecular genotyping methods. 
Independent repeated analysis of a set of samples served to show the 
reproducibility of the workflow. Analogous to the well-known G-group 
nomenclature in HLA genotyping settings, we introduced E-groups to 
sum up alleles, which are identical through the entire analyzed genomic 
DNA sequence.
Results: We confirmed 6,545 serological RBC phenotype and 7,724 gen-
otype results obtained from 1,822 samples, which have been previously 
determined using alternative molecular genotyping assays (99.7% and 
99.4%, respectively). Results included common and well-defined as well as 
rare and novel alleles. The low error rates indicate the very high specificity 
of the novel NGS workflow.
Reproducibility was validated by either repeated analysis of the same sam-
ple in two sequencing runs, preparation of the library by two technicians 
or by analysis of two independently obtained samples from one individ-
ual. These inter-run-, inter-technician- and inter-individual assay analyses 
gave identical results marking the high reproducibility of the workflow.
Conclusion: The use of NGS makes mass screening for the establishment 
of antigen profiles feasible. This enables blood donor registries to identify 
rare donors in order to provide antigen-negative units given to alloim-
munized patients and to improve their clinical outcomes. The novel NGS 
workflow was thoroughly validated according to 2017 ASHI Standards 
and the Minimum Guidelines of NGS for blood group and HPA genotyp-
ing and accredited by ASHI on December 2020.

Disclosure Statements: The authors declare that they have no conflict of 
 interest.

Fig. 1
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VS-4-3
Evaluation of the motivation for donating blood and the 
willingness to pay for additional laboratory-analyzed findings 
in the whole blood donation population in Upper Austria

S. Suessner1, K. Angermayr2, W. Duer3

1Red Cross Blood Transfusion Service of Upper Austria, Immunohematology and 
quality control, Linz, Österreich 
2IMC University of Applied Sciences, Krems an der Donau, Österreich 
3University of Vienna, Wien, Österreich

Background: The aim of this study was the validation of a new approach 
to increase the motivation to donate blood in view of the background of 
demographic changes resulting in a critical combination of a decrease 
in blood donors and an increasing blood supply for elderly people. The 
effects of offering additional blood parameters during blood donation was 
evaluated. Furthermore, the characterization of blood donors in Upper 
Austria enabled a definition of the potential target group.
Methods: After extensive literature research on already known motives 
and backgrounds for blood donation worldwide, a quantitative research 
design was used for the creation of the written questionnaires. The form 
contained sixty closed-ended questions concerning health behavior, pre-
vious donor experience, interest in additional laboratory-analyzed find-
ings and social background.
The data collection was performed from whole blood donors at blood 
drives in all districts in Upper Austria over a period of 4 weeks. Processing 
of the questionnaires was carried out with the software EvaSys, data anal-
ysis was performed with IBM® SPSS® Statistics Version 26 compared with 
data from Statistik Austria and donor population in Upper Austria (data 
from 2019).
Results: The return rate of the questionnaires was 97.4 %, the random 
sample of the participative donors was representative to the Upper 
Austrian whole blood donor population except for first-time donors 
(6.2% vs. 14%). The analysis of the sample (n=974) showed that offering 
the measurement of additional blood parameters would result in a higher 
motivation to donate blood in 76.7 % of the blood donors. There was an 
interest in cardiovascular blood parameters as well as prostate, thyroid, 
vitamins and minerals. 60.6 % of the participants were donors with 2 or 
more whole blood donations per year. Donors with a lower donation fre-
quency had a significantly higher level of health awareness and a higher 
motivation to pay for additional blood parameters.
Conclusion: Transferred to the entire blood donation population, around 
15,000 people per year in Upper Austria could be addressed by offering 
additional blood parameters and could be motivated to donate blood 
more frequently and regularly.

Disclosure Statements: No conflicts of interest. 

VS-4-4
Donor satisfaction with the german blood donor 
questionnaire

C. Weidmann1, E. Weck2, H. Klüter3, M. Müller-Steinhardt3

1Hochschule Furtwangen, Furtwangen, Deutschland 
2DRK-Blutspendedienst Baden-Württemberg – Hessen gGmbH, Frankfurt  
a. M., Deutschland 
3DRK-Blutspendedienst Baden-Württemberg – Hessen gGmbH, Institut für 
Transfusionsmedizin und Immunologie, Medizinische Fakultät Mannheim, 
Universität Heidelberg, Mannheim, Deutschland

Background: In 2018, an updated version of the German blood donor 
questionnaire (BDQ) has been developed to improve donor as well as 
recipient safety. In the past, some donors have been dissatisfied with the 
scope of previous versions of the questionnaire and the questions on sex-
ual risk behaviour. We, therefore, describe donor satisfaction with differ-
ent aspects of the updated BDQ and examine whether satisfaction with 
the BDQ was associated with overall donor satisfaction and the intention 
to return.

Methods: A random number of 7,500 blood donors, donating at the 
German Red Cross Blood Service Baden-Wuerttemberg – Hessen in 2020, 
were asked about satisfaction with different aspects of the updated BDQ 
including format and layout, clarity, the scope of the questionnaire, and 
the questions about sexual risk behaviour. In addition, we assessed overall 
satisfaction with the last donation and the intention to return for further 
donations. Results were compared with two studies (2011, 2016) on donor 
satisfaction with previous versions of the BDQ. Correlation coefficients 
were calculated to assess whether donor satisfaction with the updated 
BDQ was associated with overall donor satisfaction and the intention to 
return for further donations.
Results: A total of 4,355 (58,1%) donors participated in the survey. Most 
of the donors were satisfied with the format and layout of the updated 
BDQ (88.0%) and with the clarity of the questions (92%). Donor sat-
isfaction with the scope (80.8%) and with the questions on sexual risk 
behaviour (77.7%) was slightly lower. Compared to the results of two 
studies on satisfaction with previous versions of the BDQ (2011, 2016), 
donor satisfaction was significantly higher. Especially donor satisfaction 
with the scope increased considerably (+ 27.5% and +41.5%). Significant 
but weak correlations were found between donor satisfaction with the 
BDQ and overall satisfaction with the last donation (r=0,16 to 0,28) and 
the intention to return (r=0,10 to 0,16).
Conclusion: The data of our donor survey show that the blood donors 
were very satisfied with different aspects of the BDQ. Compared to pre-
vious surveys, the level of satisfaction was significantly higher. However, 
if further adjustments are made, the perspective of the donors should be 
taken into account to avoid any negative impact on overall satisfaction.

Disclosure Statements: The authors declare that there are no conflicts of interest.

VS-4-5
Using the donor history questionnaire already in the  
Fore-front of donation visits could improve blood safety

J. Neugebauer1, C. Hagen1, C. Brockmann1, S. Görg1, D. Steppat1,  
M. Ziemann1

1Universitätsklinikum Schleswig-Holstein, Institut für Transfusionsmedizin, 
Lübeck, Deutschland

Background: Since March 2020, donors were offered a donor history 
questionnaire (DHQ) via email or per download and asked to check 
with the donation department in case they answer “yes” to any question. 
Questionnaires may be printed, filled in at home and brought to the dona-
tion appointment, but are always double-checked at the donation center. 
Permission by the local authorities is limited to the COVID19 pandemic, 
as filling in a DHQ at home was suspected to increase the risk of incorrect 
answers.  
Methods: We conducted an anonymous online survey asking for our 
donors’ attitude towards the DHQ. The survey included questions on 
whether and for what reason the donors had answered a question of the 
DHQ incorrectly. Until now, 5379 donors took part in the survey. As the 
survey is still ongoing, we present here some preliminary data which will 
be updated at the congress by final results.
Results: 401 out of 2688 donors filling in the DHQ at home (7.4%) at 
least once postponed a donation visit after answering the DHQ. 59 donors 
(1.1%) admitted intentionally false answers in the past (9 at home, 38 in 
the donation center, 11 both, 1 unknown). 37 of these 59 donors provided 
details on the incorrect answer: 65% would have been rejected if being 
honestly, mostly due to sexual contacts. 42% of donors answering incor-
rectly on-site indicated that one reason was not wanting to be rejected 
once they had come to the donation department. 645 (12.1%) of all donors 
taking part in the survey estimated the risk of answering the DHQ incor-
rectly being greater at the donation center, while only 205 donors (3.8%) 
presumed an increased risk at home.  
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Conclusion: Answering the DHQ already in fore-front of a donation visit 
prevented ineligible donors from visiting the donation center. There was 
no increased risk for donor or blood product safety, and potentially even 
a benefit.

Disclosure Statements: Keine 
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Sektion Hämostaseologie

VS-5-3
Diagnostic work-up for vaccine-induced immune thrombotic 
thrombocytopenia (VITT): Results of an inter-laboratory study

K. Althaus1,2, N. Cooper3, A. Czwalinna4, J. Müller5, B. Pötzsch5, A. Tiede6,  
T. Bakchoul7, U. Sachs3

1Universitätsklinik Tübingen, Zentrum für klinische Transfusionsmedizin, 
Tübingen, Deutschland 
2Universitätsklinikum Tübingen, Institut für klinische und experimentelle 
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5Universitätsklinikum Bonn, Institut für Experimentelle Hämatologie und 
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6Medizinische Hochschule Hannover, Klinik für Hämatologie, Hämostaseologie, 
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7Universitätsklinikum Tübingen, Zentrum für klinische Transfusionsmedizin, 
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Background: Recent publications report the rare development of vaccine 
induced thrombotic thrombocytopenia (VITT) in patients following vac-
cination with ChAdOx1 nCoV-19. VITT patients present similar plate-
let factor 4 (PF4) dependent antibodies to patients with heparin induced 
thrombocytopenia (HIT). The use of PF4/heparin immunoassays has been 
proposed as part of a diagnostic approach. However, sensitivity seems to 
differ between different test systems. A fact that needs further elucidation.
Methods: Sera from 12 well-defined VITT patients were first studied by 
two different laboratories in the functional platelet activation assay with 
and without PF4. Sera were then used for an inter-laboratory compari-
son, in which two different rapid assays (PaGIA; Bio-Rad, Hercules, USA 
and Milenia Biotec; Giessen, Germany) and four different PF4/heparin 
immunoassays were used by 4 laboratories (Immucor Lifecodes PF4 IgG; 
Waukesha, USA, Hyphen ZYMUTEST HIA, IgG; Neuville-sur-Oise, 
France, Stago Asserachrom HPIA – IgG; Asnières sur Seine Cedex, France 
and HemosIL AcuStar HIT-IgG (PF4-H); Bedford, Massachusetts, USA).
Results: Results for functional testing were highly concordant. VITT 
antibodies were also reliably detected by PF4/heparin ELISAs (94-100%). 
In contrast, only 25% of VITT antibodies were reactive in a particle gel 
immunoassay (PaGIA), and 8% in a lateral flow assay (LFA). An auto-
mated chemiluminescence assay (CLIA) was negative for all sera tested 
(0%).
Conclusion: For the initial screening of suspected VITT cases, PaGIA, 
LFA, and CLIA cannot be recommended, when used as a single test. 
Only ELISA-based PF4/heparin immunoassays are sensitive enough to 
be incorporated in the diagnostic work-up. A combination of a positive 
ELISA and a negative CLIA may be useful to differentiate between HIT 
and VITT antibodies in the absence of confirmatory functional assays. 
However, this has to be elucidated in further studies.

Disclosure Statements: no conflict of interest
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The use of intravenous immunoglobulin in the treatment  
of vaccine-induced immune thrombotic thrombocytopenia
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Background: Vaccine-induced immune thrombotic thrombocytope-
nia (VITT) is a rare but severe complication of vector-based vaccines 
against SARS-CoV-2. Diagnostic and treatment approaches are not fully 
established. Recently published expert opinions recommend intravenous 
immunoglobulin (IVIG) in the treatment of VITT. We report our experi-
ence on the use of IVIG in the treatment of patients with VITT.
Methods: The study cohort consisted of patients who were admitted to 
our hospitals between February 1st and May 5th 2021 with suspected 
VITT due to neurological or hematological symptoms after first immu-
nization with ChAdOx1 nCoV-19 (Vaxzevria, AstraZeneca, London, 
UK). The diagnosis of VITT was serologically confirmed according to 
the recommendation of the SSC PLT Immunology, using an IgG-Enzyme 
Immune Assay (EIA) to detect IgG antibodies against PF4 (Hyphen 
Biomed, Neuville-sur-Oise, France). The ability of the sera to activate 
platelets was tested using a modified heparin induced platelet aggrega-
tion assay (HIPA). Sera induced procoagulant platelets was analyzed using 
flow cytometer.
Results: Five patients (3 females) with a median age of 47 years (range, 
20 to 57) developing VITT 7 to 9 days after ChAdOx1 nCoV-19 vaccina-
tion were included. All patients had thrombocytopenia, elevated D-dimer, 
and anti-PF4 antibodies.  Patients received IVIG (1g/kg bodyweight) in 
addition to non-heparin anticoagulation.  Absolute platelet increment was 
32.6±17.1x109/L within 48 hours (h) (p vs. baseline, 0.12) and 94.2± 23.3 
x109/L within 72h after IVIG (p vs. baseline 0.01). The reactivity in PF4 
EIA did not change significantly after IVIG administration. On the other 
hand, ability of the sera from VITT patients to induce procoagulant plate-
lets reduced after IVIG therapy in 3 cases.
Conclusion: We showed that high-dose IVIG inhibits antibody-medi-
ated procoagulant platelet generation, rapidly increases the platelet count, 
and finally deescalates the hypercoagulable state in VITT. Adjunct use 
of IVIG can be recommended as a therapeutic option to prevent disease 
progression.

Disclosure Statements: No conflict of interest. 
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VS-6 
Sektion präparative und therapeutische Hämapherese

VS-6-1
Transfused COVID-19 convalescent plasma in the randomized 
clinical trial CAPSID
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Background: COVID-19 Convalescent plasma (CCP) was considered as 
a treatment option for COVID-19. Different randomized trials suggest an 
efficacy of CCP containing high titers of neutralizing SARS-CoV-2 anti-
bodies. Some randomized trials were not able to provide plasma for every 
included patient. Here we report characteristics of the transfused CCP 
units of the CAPSID trial.
Methods: CCP donors were recruited at 8 collection centers. Donors 
should have recovered from an infection with SARS-CoV-2 (confirmed 
by positive RT-PCR), > 2 weeks after recovery documented by a negative 
RT-PCR. For release of CCP detection of anti-SARS-CoV-2 antibodies in 
a plaque reduction neutralisation test (PRNT) was necessary. The alloca-
tion of CCP to a recipient was based on the following criteria – provided 
availability: ABO-identical units, all three CCP units for a patient from 
one donor. If availability of CCP did not allow transfusing ABO-identical 
plasma, also minor compatible units could be used. If all criteria were met 
the PRNT-50 titer was taken into account. Data are expressed as median 
and interquartile ranges.
Results: As previously reported a total of 144 donors donated 873 units 
in 319 apheresis sessions. The median PRNT50 titer of the donors was 
1:80 (1:40 - 1:160). 53 patients were randomized to receive CCP and 7 
of the 52 control group patients switched to CCP on day 15. In total 191 
CCP units were allocated for treatment (CCP group and crossover group). 
96.7% were AB0 identical. 91.2% of patients received CCP units from one 
donor. 76.7% patients received units from one apheresis session. 178 units 
derived from 69 plasmapheresis sessions and 43 donors were transfused. 
2 patients received only 2 units due to AE. The median PRNT50 titer of 
transfused CCP units was 1:160 (1:80 - 1:320). Median IgG and IgA Ratios 
were 5.3 (3.5 - 6.8) and 3.0 (1.6 - 4.4).
Conclusion: We were able to collect enough CCP for all recruited patients 
in the randomized CAPSID trial during the first and second phase of the 
pandemic. Allocation of CCP met all of the criteria of the study protocol. 
A detailed characterization of the donors of the transfused CCP units and 
antibody kinetics of recipients will be provided.

Disclosure Statements: The clinical trial CAPSID was supported by the German 
Federal Ministry of Health (“Bundesministerium für Gesundheit”). Dr. Victor M 
Corman is named together with Euroimmun on a patent application filed recently 
regarding the diagnostic of SARS-CoV-2 by antibody testing. The other authors do 
not declare a conflict of interest related to this trial. All authors filed in the COI 
ICMJE form.

VS-6-2
Clinical treatment of SARS-Cov2 infected patients exhibiting 
Covid-19 symptoms with a Mehtylene-Blue pathogen reduced 
convalescent plasma (MB-CP) – case reports
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I. Mardt2, A. Busch2, S. Clausen-Krüper2, T. J. Schulze2, F. F. Wagner2
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Background: In Spring 2020, the GRC BTS NSTOB began to support 
hospitals in the Weser-Ems region in their efforts to treat of Covid-19 
patients with convalescent plasma (CP). The plasma donors had recently 
recovered from Covid-19 with more severe symptoms and consequently, 
displayed distinct Anti-Sars-Cov2 antibody titers. This rather new MB-CP 
product had been established in agreement with the requirements of the 
Local Competent Authority for drugs in Lower Saxony. Here we present 
first observations.
Methods: Inclusion of patients and start of treatment were solely decided 
by clinicians. Study protocolls were not available. In this treatment pro-
cedure, units containing 300ml of MB-CP were IgG-tested (Euroimmun, 
Germany) and accepted with ratios >3.5 (range 3.5 - 18). In the majority 
of cases, 1 MB-CP was administered on 2 consecutive days to the same 
patient. Clinical colleagues that were willing to use this product for ther-
apy, were requested to provide information including symptoms and the 
WHO Progression Scale (score 0-10), that had to be determined before 
and on day 5 or later. The returned information was analyzed for com-
patibility and safety reasons and was provided anonymously to the Local 
Competent Authority for drugs of Lower Saxony.
Results: In this first analysis data of 30 patients was included. MB-CP 
products were used for patients on Covid-19-/ ICU-wards. In 22 cases 
patients had a WHO score between 6 (including oxygen by NIV or high 
flow) and 9 (intubation &mechanical ventilation, up to ECMO): neither 
positive/ supportive nor negative effects of MB-CP were observed for 
patients with WHO score 6-9. In contrast, 8 patients with WHO score 4 or 
5 (symptomatic, without O2 or with oxygen mask) had less severe symp-
toms. 5 of 8 patients (62.5%) displayed a clear positive effect after MB-CP 
treatment within 3 days. In three cases the effect was already observed 
after the first unit. For another 3 patients the supportive effect was ques-
tionable or did not become clinically manifest.
Conclusion: From these data we suppose that MB-CP transfusion is a 
useful therapeutic scheme for patients in an early to medium phase of the 
Covid-19 disease. In later phases, especially when patients have reached a 
stadium of lung tissue inflammation or have a demand for intubation and 
mechanical ventilation, antibody support seems to be of much less help 
for treatment, which seems to be reasonable in the context of the antibody 
inhibition ability.

Disclosure Statements: Der DRK Blutspendedienst NSTOB als gemeinnützige 
Einrichtung ist Hersteller und Anbieter der nicht kostenlos zur Verfügung  
gestellten Rekonvaleszenzplasmen für interessierte Kliniken im  
Versorgungsbereich.

VS-6-3
Allogeneic peripheral blood stem cell donation on day 4  
of G-CSF mobilization spares the need for growth factors 
while maintaining the same effectiveness as day 5 collections 

P. Rajsp1, M. Kurz1, M. Branka1, M. Dettke1, M. Horvath1, V. Kolovratova1,  
G. Leitner1, A. Tanzmann1, N. Worel1

1Medizinische Universität Wien, Universitätsklinik für Blutgruppenserologie und 
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Background: Most commonly, allogeneic peripheral blood stem cell 
(PBSC) donors receive G-CSF at a dose of 2x5µg/kg/day for 4 consecu-
tive days (8 injections) and undergo PBSC collection on day 5. However, 
PBSC donation on day 4 is also feasible with the advantage of reducing 
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the number of G-CSF injections. The primary objective of this study is to 
compare the donor, apheresis and product characteristics with regard to 
apheresis on day 4 or 5.
Furthermore, the need for a 2nd apheresis procedure was studied.
Methods: Data from 133 PBSC collections of related donors (collections 
on day 4 n=64; day 5 n=69) performed between 2014 and 2020 were ana-
lyzed. Donor characteristics, characteristics of apheresis procedure and 
of the PBSC product were compared between the 2 cohorts using the 
Mann-Whitney U test with a significance level p<0.05. This approach was 
also used to analyze characteristics of donors who failed the CD34+ tar-
get quantity in the 1st apheresis procedure, as compared to those with a 
single procedure only. Chi-square test was used to analyze the difference 
between donor characteristics on day 4 and 5 with respect to need for a 
2nd apheresis.
Results: Day 4 and day 5 cohort did not differ significantly except for plate-
let count pre-apheresis (254 vs 222 G/L; p<0.01) and white blood cell loss 
during apheresis (11 vs 29 %; p<0.01). No significant difference was found 
regarding the quality of PBSC products collected on day 4 vs day 5 (Table 1). 
Eleven % (day 4 cohort) and 12% (day 5 cohort) of donors underwent a 
2nd apheresis. Significantly lower CD34+ pre-apheresis (44 vs 73 /µL), in 
the product (231 vs 569 x106), per kg BW of the donor (3 vs 8 x106/kg) 
and of the recipient (3 vs 8 x106/kg) were found in situations with a 2nd 
apheresis compared to single procedures only (p<0.01). No statistically 
significant difference for need of a 2nd apheresis was found between the 
day 4 and 5 cohort.
Conclusion: Our results demonstrate that PBSC collection on day 4 is 
feasible and as effective as collections on day 5. Initiating apheresis on day 
4 rather than day 5 may be preferable to reduce G-CSF exposure, as no 
significant differences are identified with respect to the quality of PBSC 
products. In conclusion, our results show that day 4 collections do not 
increase the likelihood for need of a 2nd apheresis procedure.

Disclosure Statements: There are no conflicts of interest.
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How to optimize extracorporeal photopheresis:  
modulation of 8-methoxypsoralen concentration and cell 
suspension medium
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Background: Extracorporeal photopheresis (ECP) is an apheresis-based 
therapy for diverse immunological diseases. Regarding apoptosis induc-
tion as a major mechanism, there are several factors discussed which 
may influence the efficacy of the treatment with the photosensitizer 
8-methoxypsoralen (8-MOP) and ultraviolet light A (UVA) irradiation 
such as irradiation dose or hematocrit. The aim of our study was to opti-
mize the treatment by varying the 8-MOP starting concentration and the 
cell suspension medium.
Methods: Mononuclear cells were obtained by apheresis with Spectra 
Optia, Terumo BCT and UV-irradiated in presence of 8-MOP with the 
UVA PIT system, Med Tech Solution GmbH or with Macogenic G2, 
Macopharma. Cells were suspended in plasma or physiological saline 
(NaCl) and incubated with 200 or 340 ng/mL 8-MOP before UVA irra-
diation. Samples were taken before the addition of 8-MOP (pre) and after 
UV-irradiation (post) and incubated up to 48 h. Lymphocyte apoptosis 
was analyzed by flow cytometry (Navios Ex, Beckman Coulter), by stain-
ing with Annexin V and 7-AAD. Residual 8-MOP concentrations were 
detected by liquid chromatography-mass spectrometry. All patients 
included in this study received photopheresis as medically indicated.
Results: ECP products (n=42) were obtained from 13 patients (11 male, 
median age 57 years) with 178-282 ml and a hematocrit of 0.5-1.9%. For 
optimizing the ECP procedure, we analyzed different combinations of 
8-MOP starting doses (200  ng/mL or 340  ng/mL) and cell suspension 
medium (plasma or saline). Raising the 8-MOP concentration signifi-
cantly increased lymphocyte apoptosis, with values of 22% versus 35% 
in plasma and 28% versus 46% in NaCl at 24h post-ECP and 37% ver-
sus 86% in plasma and 74% versus 97% in NaCl at 48h for 200 ng/mL 
versus 340  ng/mL. Pre-transfusion residual 8-MOP levels were 168  ng/
mL (plasma) and 162 ng/mL (NaCl) with the lower dose and 290 ng/mL 
(plasma) and 266 ng/mL (NaCl) for the higher dose.
Conclusion: Our study showed the influence of the applied amount of 
8-MOP and its availability on the process. Lymphocyte apoptosis rates 
were significantly higher with a higher starting concentration of 8-MOP 
and with NaCl versus plasma. Therefore, 8-MOP starting doses should 
be adjusted accordingly to ensure sufficient drug during UVA irradiation, 
and cells should be suspended in saline instead of plasma.

Disclosure Statements: The authors declare that they have no conflicts of interest.
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Background: G-CSF mobilization of blood stem cells are often associated 
with an enlargement of the donor spleen. However, data to the extent of 
spleen growth are rare. We analyzed factors attributable to spleen enlarge-
ment in 174 donors undergoing allogeneic stem cell collection.
Methods: We analyzed the spleen diameters by ultrasonics before and 
after mobilization and calculated the spleen volume. We correlated these 
data to donor variables, such as hight, body weight, preinvestigation blood 
cell counts (white blood cells [WBC) and platelets [PLT]), the mobiliza-
tion dose (G-CSF, 5-7.5 µg/kg for 4.5 days), prepaheresis blood cell counts 
(WBC, PLT, CD34+ cells) and collection results. Three times donor blood 
volume on Cobe Spectra (n=90) and Optia (n=84) were processed to 
obtain of ≥5×106 CD34+ blood stem cells/kg.
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Results: We applied a median of 2.367 (1.577-4.102) µg G-CSF per donor, 
corresponding to 6,5 (3,9-9,1) µg/kg/d. Preapheresis blood cell counts of 
40,5 (17,9-76,1)×109/L for WBC and of 69 (4-326)/µL for CD34+ cells 
yielded a total of 669 (212-1231)×108 WBC and 532 (70-1876)×106 
CD34+ cells per apheresis, corresponding a transplant dose of 6,9 (1,2-
34,9)×106 CD34+ cells/kg. The median spleen diameters increased from 
99×39 mm to 117×47 mm, the calculated spleen volume from 198 mL to 
341 mL. We observed a significant correlation between spleen size and 
CD34+ cells (preapheresis/collection result; p≤0.001) and donor body 
weight (p≤0.03), while there was no correlation to all other variables. 
There were no clinical consequences related to spleen growth.
Conclusion: We observed a mild increase of spleen size. The numbers of 
mobilized CD34+ cells were the strongest variable associated with spleen 
enlargement.

Disclosure Statements: Keine.
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Background: Extracorporeal Photopheresis (ECP) is an important sec-
ond line therapy for the treatment of Graft-versus-Host Disease and other 
severe immune-reactions after solid organ transplantation. The research 
on therapeutic mechanisms of ECP has mainly focused on mononuclear 
cells, but the majority of the cells in the apheresis bag are red blood cells 
(RBCs) and platelets (PLTs). Hence, we looked at the influence of ECP´s 
8-Methoxypsoralen (8-MOP) and UVA treatment on the RBC and PLT 
cell populations.
Methods: We used human buffy-coats from healthy blood donors. Cells 
were diluted in RPMI1640 media and 10% FCS for cell culturing. Cellular 
analysis was performed after 8-MOP and UV-A treatment. Annexin V 
was used as a marker for eryptosis and apoptosis. RBC integrity and func-
tion was measured by free hemoglobin (fHb), red cell distribution width 
(RDW) as well as CD59 and CD147 surface markers. PLT function was 
assessed by CD41, CD42b, CD62P and CD63 glycoprotein staining.
Results: Treatment with 8-MOP and UVA resulted in a strong apoptosis 
with 90.5 % in mononuclear cells (MNCs) after 72 h in culture. RBCs 
did not show any significant increase in the eryptosis level after 72 h in 
culture. Furthermore, no increase of the fHb and no changes in the RDW 
value or RBC number were observed after 8-MOP and UVA treatment. 
RBC immune-associated CD59 and CD147 surface markers were stable 
after the treatment, too. We observed a significant loss of PLT numbers 
after 8-MOP and UVA treatment. The CD41, CD62P and CD63 glycopro-
teins of the PLTs were increased in the treatment group.
Conclusion: In contrast to MNCs, the RBCs are stable after 8-MOP and 
UVA treatment. We found no evidence for changed RBC parameters 
which could interact with the ECP mechanisms. However, due to their 
high number in the ECP bag, further investigations on possible RBC 
immune interactions should be performed. PLTs showed a completely dif-
ferent outcome. PLT number was significantly decreased and the increase 
of PLT glycoproteins indicates to a strong activation of the treated PLTs.

Disclosure Statements: There are no conflicts of interest.
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Background: Immune thrombocytopenia (ITP) is an autoantibody- 
mediated bleeding disorder with an increased clearance of platelets 
and megakaryocyte dysfunction. Previously, we showed that antibody- 
induced desialylation plays a significant role in pathophysiology of ITP, 
leading to impaired platelet adhesion and megakaryocyte differentiation 
via FcγRIIA. In current study, we aim to investigate whether spleen tyro-
sine kinase (Syk) inhibition can alter the desialylation and improve the 
patient outcome in ITP.
Methods: Using a broad range of in vitro and ex vivo methods includ-
ing flow cytometry, fluorescent microscopy and calibrated automated 
thrombogram (CAT), we aim to gain in depth understanding of various 
aspects of Syk inhibition on human platelets. We will analyze in detail 
how inhibition of Syk pathway affects platelet activation, adhesion, apop-
tosis, desialylation and aggregation in a cohort of healthy volunteers and 
ITP patients. Furthermore, we will elucidate the subsequent mechanism 
of antibody-mediated impairment of thrombopoiesis in ITP patients and 
role of FcγRIIA by using a wide range of inhibitors involved in apoptosis 
signaling pathway, and megakaryocytes generated from CD34+ stem cells. 
Results: Our data shows that Syk inhibition can effectively alter anti-
body-mediated biological effects in ITP, which lead to platelet dysfunction 
via involvement of FcγRIIA. We were able to prevent antibody-mediated 
impairment of platelet lifespan and function, platelet apoptosis as well as 
procoagulant platelet formation in ITP via Syk inhibition. In ongoing stud-
ies, we explore the opportunity to restore impaired proplatelet formation 
by megakaryocytes with Syk-inhibition and investigate the possibility of 
reverting desialylation in an established ex vivo model of thrombopoiesis.
Conclusion: Our data indicates that Syk-inhibition might be a promising 
approach to prevent antibody-mediated platelet desialylation in ITP and 
might serve as a potential therapeutic approach to prevent patient compli-
cations during pathogenesis of ITP.

Disclosure Statements: Authors declare no conflicts of interest
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Background: Fetal and neonatal alloimmune thrombocytopenia (FNAIT) 
is an immune mediated bleeding condition, in which maternal platelet 
alloantibodies (abs) are leading to phagocytosis of opsonized HPA-1a 
positive fetal platelets and thrombocytopenia. Recent studies demon-
strated that anti-HPA-1a abs are heterogeneous in terms of their epitopes. 
Three types of anti-HPA-1a have been characterized (Zhi et al., 2018; 
Santoso et al., 2016) and are important for predicting the severity of fetal 
thrombocytopenia.
Methods: We established a rapid fluorescence-based platelet phagocyto-
sis assay in whole blood (Platelet SuspensionPhagocytosis Assay/PSPA) 
to approach this question. Platelets were labelled with pH-sensitive 
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fluorescence dye, sensitized with different native anti-HPA-1a, deglyco-
sylated (deg) or modified (delta nab) abs and incubated with whole blood. 
The phagocytosis rate of monocytes that internalized platelets was ana-
lyzed by flow cytometry. Results were confirmed with real time fluores-
cence microscopy.
Results: Allele-specific phagocytosis of HPA-1a (+), but not HPA-1a (-) 
platelets was observed with standard anti-HPA-1a sera (1:64) by PSPA. 
When anti-HPA-1a sera without (n=7) and with anti-HLA class I abs 
(n=8) were tested, only two sera containing anti-HLA abs caused also 
clearance of HPA-1a (-) platelets. Compared with type I and II, type III 
abs did not cause platelet clearance but inhibited angiogenesis. In accor-
dance to the previous study, deg-anti-HPA-1a abs did not mediate platelet 
phagocytosis. Blocking study showed that deg-B2G1 or B2G1D (type II) 
and deg-SZ21 (type I) against HPA-1a could reduce platelet phagocytosis 
caused by maternal anti-HPA-1a. However, complete inhibition was not 
achieved by these antibodies alone or together.
Conclusion: By PSPA, platelet clearance due to different types of anti-
HPA-1a abs can be reliably tested in vitro. Whereas type I and type II 
abs (anti-b3 integrin) trigger platelet clearance, type III abs (anti-avb3) 
provokes endothelial dysfunction. Thus, disturbance of both cells may 
determine the severity of FNAIT. Furthermore, PSPA allows testing of 
inhibitors to prevent bleedings. PSPA will not only improve platelet anti-
body diagnosis, but also the development of new therapeutic approaches 
in FNAIT.

Disclosure Statements: —
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Background: The serum of a 33 years old pregnant Caucasian woman 
contained an antibody reacting with a single test cell in the antibody 
screening test. Antibody identification panels and multiple red cells pos-
itive for low prevalence antigens showed negative reactions. The results 
suggested an antibody against a possibly new low prevalence antigen. 
The blood donor of the positively reacting test cell was identified and a 
serological and molecular testing of him and his family members were 
performed.
Methods: The antibody screening and identification were performed in 
the indirect antiglobulin test using untreated, papain treated and DTT 
treated red cells in the gel technique. The red cells of the blood donor, his 
mother, his brother, his two sisters and his two sons, who were all ABO 
compatible with the patient, were serologically tested with the patient’s 
serum in the indirect antiglobulin test. Massive parallel sequencing (MPS) 
of a blood group gene panel including all exons of 42 genes encoding the 
blood group systems ISBT001 to 038 was performed on the blood donor 
and his two sisters. A PCR-SSP method was established for genotyping 
of the rare mutation in SLC4A1 and was used for genotyping the donor’s 
family
Results: The serum of the patient reacted positive with the red cells of the 
donor, his brother and his older sister. It was negative with red cells of the 
donor’s mother, his younger sister and his two sons. The MPS approach 
lead to the identification of a very rare missense mutation c.1447G>A 

(p.Gly483Ser; rs544557335) in exon 13 of the DI gene SLC4A1 of the 
donor and his older sister. PCR-SSP confirmed the heterozygous gen-
otype for the donor, his brother and his older sister. All other family 
members were negative for the mutation. In the gnomAD database for 
the rs544557335 variant a very low frequency of 0.0002462 is given for 
Africans and 0.000008797 for Europeans. The mutation defined a new low 
prevalence Diego antigen, which we named DIST.
Conclusion: We describe a novel low prevalence Diego antigen, provi-
sionally named DIST, which is characterized by the SLC4A1 c.1447G>A 
mutation leading to Gly483Ser exchange in the extra cellular part of the 
Diego protein. According to the gnomAD databse the mutation has so far 
been found in one of 113,680 European individuals. The clinical signifi-
cance of the antibody is not known. Further family studies of the pregnant 
woman are planned.

Disclosure Statements: No conflict of interest.
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Background: Increasing evidences have demonstrated the lung as a major 
site for platelet biogenesis. Both hematopoietic progenitor cells (HPCs) 
and megakaryocytes (MKs) in the lung are of extrapulmonary origins. 
However, mechanisms responsible for the maintenance of pulmonary 
HPCs and MKs in the lung niche remain unclear. This study aimed at the 
characterization of factors regulating the homeostasis of hematopoietic 
stem cells (HSCs) in the lung.
Methods: In particular, we focused on the relevance of alveolar macro-
phages (AM) to maintain the HSC pulmonary niche. Hence, we used the 
csf2rb knockout mice (KO) lacking AM and C57BL/6 (WT) as control. 
Levels of different cytokines and frequencies of HPCs were compared 
between WT and KO mice. In addition, the effect of these factors on 
the migration of HSCs and MKs into the lung was clarified with in vitro 
assays.
Results: Expression levels of Ang-1, CXCL12, vWF, TGF-β1 and TGF-
β2 in the lung are higher than in other tissues (490-, 2-, 378-, 52- and 
244-fold higher compared to liver, P<0.001) and significantly reduced in 
KO mice (72% for Ang-1, 58% for vWF, 28% for TGF-β1 and 25% for 
TGF-β2, P<0.05), except for CXCL12, which increased for 44% (P<0.05). 
Frequencies of HSCs in the KO mice lung reduced to 37% (P<0.001) of 
WT level, with a 58% reduction of CXCR4. Both MKs and HSCs could 
migrate across the pulmonary microvascular endothelial cell barrier 
spontanously and their migration abilities were enhanced 7-fold for MKs 
and 15-fold by HSCs by TGF-β1, CXCL12 and macrophages.
Conclusion: This data provided supporting evidence for the possibility 
of migration of MKs into the lungs for further platelet production. This 
study provided new insights on the biology of HSC and MK recruitment 
into the lung as well as on the factors required to maintain the pulmonary 
hematopoietic niches.

Disclosure Statements: The Authors declare that there is no conflict of interest.
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Background: The number of clinical cell therapy approaches is steadily 
increasing. However, once the cells have been transfused into the patient, 
there is no way to control their further in vivo behavior. A variety of side 
effects, some of them deadly, have been observed for example in CAR 
T-cell and donor lymphocyte infusion therapy. This presents an urgent 
need to control proliferation and survival of applied cellular therapeutics 
within patients.
Methods: The coding sequences of a homodimerizer AP20187 (AP) 
inducible Caspase9 (iCas9) suicide gene and a codon-optimized RQR8 
molecule, a CD20/CD34 epitope derived linker sequence, were fused in 
frame separated by a T2A site to allow for simultaneous expression from a 
retroviral backbone. Jurkat and primary human T cells of healthy donors 
were stably transduced with RQR8-T2A-iCas9 and iCas9-T2A-RQR8 
retroviral vectors on RetroNectin-coated wells. Transduction efficacy, 
CD20-/CD34-linker detection, immuno-selection and apoptosis induc-
tion were analyzed via flow cytometry. AP, a clinically tested small mole-
cule compound, was administered at the nanomolar range.
Results: AP induced rapid eradication of iCas9+ Jurkat cells due to apop-
tosis. However, a small number of low transgene expressors survived and 
did not respond to AP treatment. We further included an RQR8 sequence 
into the vector allowing the detection of transduced cells with anti-CD34 
and rituximab, and anti-CD34 MACS purification. AP mediated killing 
of transduced Jurkat cells was superior with iCas9 expressed upstream 
of RQR8. In primary human T-cells AP treatment again reduced trans-
duced cells from 60% to 4%. Similarly, a small number of cells remained. 
However, simple anti-CD34 MACS before AP treatment removed 
untransduced and low-expressing cells. The resulting T-cells were elim-
inated via AP with no remainder of resistance.
Conclusion: We present an optimized purification and suicide gene 
cassette consisting of the inducible Caspase9 with a codon-optimized 
RQR8 surface epitope. Transduced cells can be MACS separated for 
high expressing cells, which are completely eliminated upon AP treat-
ment. With this 2-step method, we remove untransduced cells and the 
low expression AP-resistant population. This combined purification/sui-
cide strategy might be relevant for other suicide strategies used for gene- 
modified cellular therapeutics.

Disclosure Statements: The authors certify that there is no conflict of interest with 
any financial organization regarding the material discussed in this manuscript.
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Background: Autologous stem cell transplantation has become a routine 
procedure with a marginal number of non-engraftment cases. However, 
the speediness of the hematopoietic recovery varies from patient to patient. 
While CD34 represents for more than 30 years the decisive marker to enu-
merate hematopoietic stem cell (HSC) products, we hypothesize that the 
cellular composition of cryopreserved autologous HSC grafts with respect 

to defined CD34 subpopulations may have an impact on hematopoietic 
reconstitution.
Methods: The ISHAGE protocol represents the current gold standard to 
assess the amount of viable CD34+ cells in the graft prior to cryostorarage. 
We adapted a multi-color flow cytometric marker panel for advanced 
characterization of CD34+ subpopulations (Worel N et al., Transfusion. 
2017 Sep;57(9):2206-2215) in autologous peripheral blood stem cell 
(PBSC) products (n=52) which had been cryostored within a wide range 
of 2-15 years. Most patients were diagnosed with multiple myeloma 
(n=31). Antibodies were measured with a BD FACSCanto: CD34, CD38, 
CD133, CD45, CD45RA, CD10 and viability stain 7AAD. Functional data 
in terms of differentiation capacity was assessed by colony forming assay 
(CFA). Findings were correlated with clinical engraftment data.
Results: We developed a protocol to analyze samples of PBSC products 
after cryopreservation and thawing by flow cytometry regarding a) differ-
ent processing conditions, b) different viability dyes and c) the suitability 
of using aldehyde staining. Flow cytometric quantification of CD34+ sub-
populations was feasible and 7AAD revealed to be the most adequate dye 
to assess viability post-thaw. ALDH staining showed inconsistent results 
in post-thaw samples and affected the composition of subpopulations 
artifactually. Regarding the HSC subpopulations, we observed a similar 
distribution pattern as compared to autologous non-cryopreserved prepa-
rations, with some differences regarding lymphomyeloid (LMPP) and 
multilymphoid progenitors (MLP).
Conclusion: The bare number of CD34+ cells in the PBSC product may not 
be sufficient to comprehensively assess their potency and predict a timely 
hematopoietic reconstitution. We evaluated an advanced multi-color flow 
cytometric marker panel in autologous stem cell grafts and demonstrate 
the persistence of specific HSC subpopulations after cryostorage. This 
approach may allow assessing their differentiation capacity more precisely 
in comparison to conventional techniques.

Disclosure Statements: All authors confirm that there are no potential conflicts of 
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In the nationwide network of the German Society for Tissue 
Transplantation (DGFG), currently more than 5000 cornea donations 
are performed annually. From donor notification to the retrieval of the 
tissue and its subsequent processing, various conditions must be fulfilled 
in accordance with legal regulations. According to the EDQM-guide a 
period of 72 hours is allowed for the entire process, the so-called death to 
preservation time (DPT). This time span is relevant due to the opt-in reg-
ulation in Germany. Since time could have an influence on the quality of 
the tissue, it must be ensured that the cornea released for transplantation 
is not affected by the time factor because safety of the recipients of a tissue 
transplant is paramount.
An analysis of more than 20,000 corneal donation records over a 5-year 
period showed that the majority of cornea can be retrieved within 36 
hours and 50% of the tissue is processed in the tissue bank between 48 and 
72 hours after death (DPT). The transplantation rate (TX-rate), namely 
the number of corneas that were allocated for transplantation, revealed 
that the quality parameters required for release were met in 65% of the 
corneas which is comparable to average TX-rates stated in literature.
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However, for corneas that had a longer DPT interval a slightly increased 
discard rate appeared. Moreover, a multiple regression analysis showed 
that donor age has a far greater influence on the most important quality 
parameter, the endothelial cell density, than DPT [1].
From our analysis it can be concluded that the time span of up to 72 hours 
DPT for corneal tissue has no influence on the quality of corneas that 
are ultimately transplanted since all corneas approved for transplantation 
must meet specified quality parameters independent from the death to 
preservation time.
Reference:
1. Hofmann N, Wittmershaus I, Salz AK, Börgel M. Cornea Procurement and Pro-

cessing up to 72 Hours: No Risk for Cornea Transplant Quality. Transfus Med 
Hemother. 2021 Feb;48(1):3-11.
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Objective: In Germany, preservation of donor corneas for transplantation 
is done in two different ways: the first and more seldom one, by hypother-
mic short-time cultivation at temperatures around + 4°C (up to 14 days) 
and the second, by organ culture at physiological temperatures around  
+ 32°C (up to 34 days). A combination of both storing methods, first cold 
storage followed by organ culture, is not yet established and might be use-
ful to extend the maximum storage time of donor corneas to prevent their 
discard.
Materials and Methods: Corneoscleral discs were prepared from paired 
porcine eyes and transferred to MEM cell culture medium with 2% FCS 
with the endothelium facing up. One cornea of each pair (n = 14) was 
stored at + 4 ± 1°C for 7 days, followed by cultivation at + 32 ± 2°C for 
another 7 days. The fellow cornea (n = 14) served as control and was cul-
tivated at + 32 ± 2°C for 14 days.
After this cultivation the endothelial cell layer was stained with Alizarin 
Red. Light microscopy images of the endothelial cell layer were obtained 
and digitalised using the Navis software (Nidek Technologies, Padova, 
Italy). The endothelial cell density was determined using three 200 x 
images.
Results: The average endothelial cell density of the treatment group was 
4075 ± 228 cells per mm2. In the control group, the average cell density 
was 4017 ± 251 cells per mm2. No statistic difference could be found 
between the two groups (p= 0,42).
Conclusion: No negative influences on the endothelial cell density of 
could be found by a combination of a hypothermic storage for 7 days fol-
lowed by organ culture. Even though further evaluation is necessary, the 
obtained results are promising for establishing a combination of the two 
storage temperatures.

Disclosure Statements: Es besteht kein Interessenskonflikt.
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Introduction: In Germany, the death-to-preservation time frame is lim-
ited to 72 hours. EU-guidelines recommend only 24 to 48 hours. This 
study aims to establish a model to determine the maximum acceptable 
post mortal time.
Methods: Paired porcine eyes were stored in moist chambers at +4±1°C 
until preparation of a central corneal button with 7.5 mm diameter at dif-
ferent timepoints after death (24, 72, 96, 120, 144, 168 hours). The fellow 
corneas served as controls and were prepared immediately (2-6 hours) 
after retrieval. The corneal buttons were organ-cultured for 48 hours until 
evaluation.
Results: The 144- and 168-hours groups had to be terminated. A high con-
tamination rate and complete endothelial necrosis were observed in these 
long post mortal time groups. After 144 hours most corneas showed com-
plete disintegration of the corneal structure. The 24- to 96-hours groups 
showed similar swelling compared to the controls. Corneas stored for 120 
hours or longer exhibited a more significant swelling than the controls.
Conclusion: If only determining tissue quality macroscopically corneas 
stored for up to 96 hours are comparable to corneas with a post mor-
tal time of less than 6 hours. Further studies will investigate how corneal 
endothelial cell density and viability are influenced by the post mortal 
time interval.

Disclosure Statements: Kerstin Schlay received a doctoral scholarship from Beuth 
University of Applied Sciences Berlin. All authors declare no conflict of interest.
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CellSpray – a novel and simple method for the delivery  
of viable cells

M. Heuer1, J. Brune1

1Deutsches Institut für Zell- und Gewebeersatz gemeinnützige GmbH, Berlin, 
Deutschland

Introduction: Severe burns are often challenging to treat and efficient 
re-epithelialization of the wound is important in regaining skin function 
and minimizing scar formation. Cultured autologous keratinocyte cell 
suspensions have displayed satisfying therapeutic results. Currently, var-
ious cell spray applicators are commercially available and efficient deliv-
ery and coverage of a biological cell spray is very important for successful 
treatment.
Methods: The cell spray applicator of the German Institute for Cell and 
Tissue Replacement (DIZG) was biologically tested using commer-
cially available alternative nozzles. Air assisted and unassisted nozzles 
were tested for mean particle size, number of particles, spray amplitude 
and overall coverage. Invitro studies were conducted to investigate via-
bility, cytotoxicity and apoptosis using HaCaT cells and human donor 
keratinocytes.
Results: The newly designed DIZG CellSpray displayed a small particle 
size, high particle number and good overall coverage. High cell viability 
and low cytotoxicity of human donor keratinocytes was also documented. 
Flow visualisation analysis of the CellSpray nozzle using high-speed 
imaging recorded a more suitable distribution compared to an alternative 
nozzle.
Conclusion: For efficient delivery of keratinocytes in human applica-
tion, a high-quality manufactured nozzle from a certified manufacturer is 
required. This newly designed applicator not only provides a simpler and 
easy to use applicator but delivers viable keratinocytes and omits the need 
for an air flow system.

Disclosure Statements: No conflict of interest
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VS-10 
Pathogenreduktion

VS-10-1
Risk mimimisation of bacterial infections after administration 
of platelet concentrates

M. Funk1

1Paul-Ehrlich-Institut, Abteilung für Arzneimittelsicherheit, Langen, Deutschland

Background: During the period 2011-2020, around 400 suspected cases 
of transfusion-transmitted infection (TTBI) were reported to the PEI 
and a causal relationship was classified as certain or likely in around 40 
cases. The majority of the transmission occurs after the administration 
of contaminated platelet concentrates. The reporting rate for platelet 
concentartes is 6.5 per 106 transfused units. 8 fatal TTBI cases have been 
documented.
Methods: In addition to the risk-minimizing measures for blood donation 
(skin disinfection, pre-donation sampling), further measures have been 
introduced in several European countries to detect or avoid bacterially 
contaminated platelet concentrates. For example, in the UK only platelet 
concentrates tested negative (to date) will be released; in France, Belgium 
and Switzerland, pathogen-reducing (PR) methods are widely used. Based 
on haemovigilance data, a reduction in transmission rates can be demon-
strated with both measures. When discussing the introduction of PR pro-
cedures, the expected benefits as well as the time and organizational effort 
should be considered.
Results: No specific results.
Conclusion: Specific aspects of the procedures must be taken into account, 
including: the limitation of the time of application and the different pro-
cess-specific depletions of pathogens (bacteria, viruses and parasites) 
as well as adverse reactions when administering PR blood components. 
Finally, the routine use of PR procedures would also have an impact on 
current regulatory requirements.

Disclosure Statements: Es besteht kein Interessenkonflikt.
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Mirasol pathogen reduction technology (PRT) – process  
for licence application in Germany
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Deutschland

Blood components for transfusion are considered as drugs in Germany, 
which need a manufacturing license by the local authority and the mar-
keting authorization by the Paul-Ehrlich-Institut. Although in routine 
use in many countries, Mirasol pathogen reduced platelet concentrates 
in plasma (PRT-PCs) represent a new drug that need to fulfill these 
requirements before implementation in the routine production of blood 
products.
To make application for the production and use of PRT-PCs the manufac-
turing process and product quality until the end of shelf life have to be val-
idated and the equipment has to be qualified. Therefore, apheresis derived 
platetes concentrates in plasma (APCs) were prepared on the Trima Accel 
6 (TerumoBCT), stored for a 2 hour rest without agitation before splitting 
in two identical single products. One product was processed for PRT and 
underwent Mirasol illumination (Terumo BCT) while the second prod-
uct served as the untreated control unit. All products were stored for 6 
days protected from light and in-vitro parameters were measured. Data 
was evaluated and the documents for the manufacturing license and mar-
keting authorization process were established and submitted to the corre-
sponding authorities.
Mirasol APCs (yield: 3.3±0.2x1011 PLT/U) and control APCs (yield: 
3.5x±0.1x1011/U) were produced. Mirasol treatment was performed 

within the day of production or on the following day. The evaluated 
Mirasol process, for which changes in the daily work and changes in the 
computer application were necessary, generated PRT-PCs that passed 
quality acceptance criteria in Germany. Standard operating procedures, 
instructions for use and new labels were constructed. Furthermore, the 
manufacturing process was evaluated by an authority’s inspection where 
further evaluations were requested for better assessment of the procedures 
effectiveness and safety.
Blood safety improved but unpredictable emerging pathogens still rep-
resent risks in transfusion safety. The Mirasol PRT represents a proac-
tive strategy to mitigate these risks because it can treat platelets, plasma 
and whole blood. Moreover, PRT can replace gamma-irradiation in the 
prevention of GvHD and helps to reduce PC discard rates. Proving that 
the evaluated procedure is effective and safe and that PCs fulfill quality 
requirements is only one-step in obtaining the manufacturing license and 
marketing authorization for this technology for the first time in Germany.

Disclosure Statements: Die Validierung der Herstellung wurde unterstützt von 
Terumo BCT.
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Background: The global pandemic of COVID-19 raises the awareness for 
emerging pathogens threatening the supply with blood components. The 
THERAFLEX UV-Platelets (Macopharma, France) method for pathogen 
reduction (PR) of platelet products is based on treatment with UVC light 
alone. UVC targets DNA and RNA, irreversibly cross-linking nucleic 
acids, which blocks the elongation of nucleic acid transcripts. UVC 
treatment significantly reduces the infectivity of platelet concentrates 
contaminated by pathogenic viruses, bacteria and parasites. Moreover, 
this technique was shown to achieve sufficient white cell inactivation to 
prevent transfusion-associated graft-versus-host disease. Several studies 
have shown that UVC-treated platelets meet the quality requirements for 
platelet concentrates.
Methods: The CAPTURE (Clinical Assessment of Platelets Treated with 
UVC in Relation to Established Preparations) trial, a randomized, con-
trolled, double-blind, multicenter study with two treatment arms, is the 
first phase III trial to compare UVC-treated platelets with standard plate-
lets.  One-hour corrected count increment (CCI) as the primary endpoint 
was determined for 171 thrombocytopenic hematological and oncological 
patients.
Results: Analysis of the 171 eligible patients showed that the defined 
non-inferiority margin of 30% of UVC-treated platelets was narrowly 
missed as the mean differences in 1-hour CCI between standard plate-
lets versus UVC-treated platelets for intention-to-treat and per-protocol 
analyses were 18.2% (95% confidence interval [CI]: 6.4%; 30.1%) and 
18.7% (95% CI: 6.3%; 31.1%), respectively. Mean 24-hour CCI was 19.2% 
lower in the UVC group than in the control group. Number of transfused 
platelet units was about 25% higher in the UVC group than in the control 
group. Multiple treatment with UVC-platelets in this trial was well tol-
erated and safe. Antibodies to UVC-treated platelets were not detected.
Conclusions: In the context with the preclinical findings of an efficient 
PR by the THERAFLEX UV-Platelets system, our study demonstrates 
the clinical feasibility and safety of this novel procedure for PR of platelet 
concentrates.

Disclosure Statements: Author received grants from the Research Foundation of 
the German Red Cross Blood Services (Forschungsgemeinschaft der Blutspended-
ienste des Deutschen Roten Kreuzes) and Macopharma for the development of the 
UVC-based PI technology for platelets.



Transfus Med Hemother 2021;48(suppl 1):1–77 Abstracts16

VS-11 
COVID - Aktuelle Themen
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SeBluCo-study: SARS-CoV-2-Serosurveillance – Transfusion 
medicine at the heart of the pandemic
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19Herz- und Diabeteszentrum NRW, Institut für Laboratoriums- und 
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Background: The SARS-CoV-2 pandemic has so far claimed millions 
of lives worldwide. Asymptomatic infections and unspecific symptoms 
make SARS-CoV-2 surveillance challenging. For a comprehensive over-
view of spread of disease in the population a serological surveillance is 
essential. Together with blood establishments from different providers we 
collected and analysed blood donations on a fortnightly basis for one year 
in 28 regions in Germany making it the largest serosurveillance study in 
Germany to date.
Methods: 13 blood establishments randomly collected 170 blood dona-
tion samples in each of the 28 regions nationwide every 2 weeks from April 
2020 to April 2021. All samples were anonymised and tested for Anti-
SARS-CoV-2 antibodies using a commercially available S1-IgG-ELISA 
(Euroimmun). Positive samples were further analysed with a neutraliza-
tion assay or surrogate neutralization assay (GenScript). Demographic 
data collected for each sample included year of birth, gender and 3-digit 
postal code. We performed a Rogan-Gladen adjustment of the crude prev-
alence using validation data for batch specific test sensitivity and specific-
ity provided by the at the Paul-Ehrlich-Institute. Data were analysed using 
STATA 17.0.
Results: More than 110.000 samples were analysed. Until December 
2020, the overall seroprevalence remained below 2%. From January 2021 
onwards, prevalence increased from 3.3% (Jan) to 7.2% (Feb), 10.6% 
(Mar) and 17.3% (Apr). So far, 64.1% of all positive samples were tested in 

a neutralization assay and 66.4% of these samples had neutralizing anti-
bodies. Young donors.
Conclusion: Large scale SARS-CoV-2 serosurveillance was rapidly and 
successfully established with blood establishments during the first wave of 
the pandemic. It provided reliable insights in the spread of the infections 
among the healthy adult population. With SeBluCo, transfusion medicine 
makes a valuable contribution to public health monitoring of the pan-
demic. This could serve as a template for further seroprevalence studies
The study was funded by the Ministry of Health.
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Procoagulant platelets enhance the prothrombotic state  
in vaccine induced thrombotic thrombocytopenia (VITT) 

K. Althaus1,2, P. Möller3, A. Singh2, G. Uzun1, A. Beck3, M. Bettag4,  
H. Bösmüller5, M. Guthoff6, F. Dorn7, G. C. Petzold8, H. Henkes9, H. Jumaa10, 
K. Kreiser11, C. Limpach12, B. Luz13, M. Maschke12, J. Münch14, S. Nagel15,  
B. Pötzsch16, C. Schlegel17, A. Viardot18, H. Bätzner9, M. Wolf9, L. Pelzl2,  
V. Warm5, W. Willinek19, J. Steiner20,19, M. Büchsel21, D. Vollherbst22,  
J. Müller16, U. Sachs23, F. Fend5, T. Bakchoul1,2

1Universitätsklinikum Tübingen, Zentrum für klinische Transfusionsmedizin, 
Tübingen, Deutschland 
2Universitätsklinikum Tübingen, Institut für experimentelle Hämatologie und 
Transfusionsmedizin, Tübingen, Deutschland 
3Universitätsklinikum Ulm, Institut für Pathologie, Ulm, Deutschland 
4Krankenhaus der barmherzigen Brüder Trier, Klinik für Neurochirurgie, Trier, 
Deutschland 
5Universitätsklinikum Tübingen, Institut für Pathologie, Tübingen, Deutschland 
6Universitätsklinikum Tübingen, Innere Medizin IV, Nephrologie, Tübingen, 
Deutschland 
7Universitätsklinikum Bonn, Klinik für Neuroradiologie, Bonn, Deutschland 
8Universitätsklinikum Bonn, Klinik für Neurologie, Bonn, Deutschland 
9Klinikum Stuttgart - Katharinenhospital, Neuroradiologische Klinik, Stuttgart, 
Deutschland 
10Universitätsklinikum Ulm, Institut für Immunologie, Ulm, Deutschland 
11Universitäts und Rehabilitationsklinik Ulm, Radiologie/Neuroradiologie, Ulm, 
Deutschland 
12Krankenhaus der barmherzigen Brüder Trier, Klinik für Neurologie, Trier, 
Deutschland 
13Klinikum Stuttgart - Katharinenhospital, Institut für Transfusionsmedizin, 
Stuttgart, Deutschland 
14Universitätsklinikum Ulm, Institut für molekulare Virologie, Ulm, Deutschland 
15Universitätsklinikum Heidelberg, Klinik für Neurologiegie, Heidelberg, 
Deutschland 
16Universitätsklinikum Bonn, Institut für Experimentelle Hämatologie und 
Transfusionsmedizin, Bonn, Deutschland 
17Universitätsklinikum Ulm, Klinik für Anästhesie und Intensivmedizin, Ulm, 
Deutschland 
18Universitätsklinikum Heidelberg, Klinik für Innere Medizin III, Heidelberg, 
Deutschland 
19Krankenhaus der barmherzigen Brüder, Institut für Radiologie, Trier, 
Deutschland 
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Background: The COVID-19 pandemic overcame countries and resulted 
in a significant increase of morbidity and mortality. With unmatched 
speed researchers managed to develop a vaccine against the SARS-CoV-2 
virus. But with literally millions of people vaccinated in a short period 
of time, even very rare side effects like the vaccine induced thrombotic 
thrombocytopenia became apparent. We identified an increase in pro-
coagulant platelets in these patients, which is comparable to COVID-19 
patients.
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Methods: 11 patients (8 female and 3 male) who were hospitalized with 
suspected thrombotic complications 6 to 20 days after ChAdOx1 nCoV-19 
vaccination were included in this study. The blood samples were analyzed 
by using enzyme immune assays, flow cytometry and heparin-induced 
platelet aggregation assay.
Results: The median age was 38 y (24 to 57). All patients had thrombo-
cytopenia at admission. 3 had a fatal outcome and 8 were successfully 
treated. All sera from VITT patients contained antibodies against platelet 
factor 4 (PF4) [2.83±0.68] that induced a significant increase in proco-
agulant markers (P-selectin [CD62P] and phosphatidylserine externaliza-
tion) [CD62P/PS positive PLTs:20.58±5.72] compared to COVID-19 [FI 
CD62P/PS positive PLTs:15.71±7.70]; p=0.8977. The generation of proco-
agulant platelets was PF4 and heparin dependent. Procoagulant platelets 
could be significantly reduced by use of the monoclonal IV.3 antibody 
[FI CD62P/PS positive PLTs:1.01±0.36]; p=0.0001 as well as by the use of 
IVIG [FI CD62P/PS positive PLTs:8.14±5.13]; p=0.046.
Conclusion: Taken together antibodies targeting PF4 stimulate platelets 
via FcγIIA receptor leading to the generation of procoagulant platelets. 
We demonstrate the contribution of antibody-mediated platelet activa-
tion in the pathogenesis of VITT which is comparable to the antibody- 
mediated platelet activation in COVID-19 patients.

Disclosure Statements: no conflict of interest
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Patient Blood Management
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Which relevance has PBM for patients? What are the legal 
aspects?

M. Prunbauer1
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Die (nicht verbindliche) Europäische Charta der Patientenrechte[1] 
normiert in den Artikeln 8 und 9 ein Recht jedes Menschen auf 
Zugang zu einem qualitativ hochwertigen Gesundheitswesen auf der 
Grundlage der Festlegung und Einhaltung genauer Standards. Dies 
umfasst die Vermeidung von Schäden und den Zugang zu mediz-
inischen Behandlungen, die hohe Sicherheitsstandards erfüllen. Im konk-
reten Einzelfall besteht aufgrund des Behandlungsvertrages zwischen 
Patientin/Patient und dem Gesundheitsdiensteanbieter ein Recht auf eine 
medizinische Behandlung, die dem aktuellen Stand der medizinischen 
Wissenschaft entspricht.[2] 
Da das Ziel des PBM darin liegt, bei geplanten, blutungsriskanten 
Operationen die Sicherheit von Patientinnen und Patienten zu erhöhen[3], 
entspricht dies sowohl den Forderungen der Europäischen Charta der 
Patientenrechte, als auch den Anforderungen des Behandlungsvertrages, 
auf dessen Grundlage eine sorgfältige und dem Stand der medizinischen 
Wissenschaft entsprechende Behandlung rechtlich geschuldet wird. Ein 
Unterschreiten dieses Qualitätsgebots kann als Außerachtlassung der 
gebotenen Sorgfalt gewertet werden und führt somit zur Haftung. Es ist 
daher von einem Anspruch der Betroffenen auf die Einhaltung dieses 
Qualitätssicherungsstandards auszugehen.
Auch die Mitarbeit der Patientinnen und Patienten ist von wesen-
tlicher Bedeutung. Hier kommt der Patienteninformation (Patient 
Empowerment, Aufklärung) eine besondere Rolle zu. Das Ziel der 
Patienteninformation ist es insbesondere, die evidenzbasierten 
Empfehlungen des Qualitätsstandards Patient Blood Management in 
eine, für die Betroffenen verständliche, Sprache zu übertragen und die 
Compliance der Patientinnen und Patienten zu erhöhen.[4]
Zusammengefasst bedeutet das PBM für Patientinnen und Patienten eine 
Reduktion der behandlungsimmanenten Risiken. Eine Minimierung 

dieser Risiken ist nicht nur ethisch geboten, sondern entspricht auch den 
rechtlichen Normen.
Refereneces
1. https://ec.europa.eu/health/ph_overview/co_operation/mobility/docs/health_

services_co108_en.pdf
2. Kletečka-Pulker in Aigner/Kletečka/Kletečka-Puler/Memmer (Hrsg) (2019): 

Handbuch Medizinrecht, Rechtsnatur des Behandlungsvertrages
3. BMGF (2016): Qualitätsstandard Patient Blood Management. Bundesministeri-

um für Gesundheit und Frauen, Wien.
4. Geißler, Domittner (2021): Report zur Erstellung der Patienteninformation zum 

Qualitätsstandard Patient Blood Management. Gesundheit Österreich, Wien.
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Repeated helicopter transport of red cell concentrates  
for prehospital transfusion is feasible for up to 42 days

C. Böcker1,2, N. Sitzmann1,3, M. Rudolph4,5, J. L. Halblaub2, H. Suhr2,  
P. Wiedemann2, K. Bieback1,6, H. Klüter1,6

1Institute of Transfusion Medicine and Immunology, Medical Faculty Mannheim, 
Heidelberg University, Heidelberg, Deutschland 
2Mannheim University of Applied Sciences, Mannheim, Deutschland 
3German Red Cross Blood Donor Service Baden-Württemberg-Hessen gGmbH, 
Mannheim, Deutschland 
4DRF Stiftung Luftrettung gemeinnützige AG, Filderstadt, Deutschland 
5Wissenschaftlicher Arbeitskreis Universitätsmedizin Mannheim, Klinik für 
Anästhesiologie und operative Intensivmedizin, Mannheim, Deutschland 
6German Red Cross Blood Donor Service Baden-Württemberg-Hessen gGmbH, 
Mannheim, Deutschland

Background: Prehospital red blood cell concentrate (RBC) transfusions 
during civil medical emergency missions have been introduced recently 
in Germany. Yet, there is concern that repeated helicopter transport of 
RBC units -even under appropriate temperature conditions- may nega-
tively affect quality of the RBCs. Proposing that quality of RBC units after 
repeated transport in a helicopter is non-inferior to continuously stored 
RBC units, we assessed product quality and cell morphology over time of 
usability.
Methods: RBC units of both study groups (flight= 81 units/30 transfused, 
control= 50 units) were repeatedly stored in thermally insulated contain-
ers under defined storage conditions (2-6°C) for up to 42 days. Storage 
conditions were monitored during medical emergency service missions 
and throughout remote and blood bank storage over a 12-month period 
to assure compliance with guidelines. A rotational system of repeated 
RBC unit storage and air transport cycles was implemented. For each 
RBC unit, flight time was documented. Biochemical quality parameters 
and RBC morphologies were assessed comparing flight and control group 
at the end of shelf life. Quality attributes were correlated to the flight times 
to assess potential quality deterioration.
Results: Storage conditions complied with the German guidelines 
throughout remote and blood bank storage, except for eight out of the 131 
units, where temperature (= four) or visual inspection (= four) deteriora-
tion was observed. Product quality assessment of RBC units included: free 
hemoglobin, hematocrit level, hemolysis level, mean corpuscular volume 
(MCV), potassium level, pH and spherical RBC morphologies. All sam-
ples fulfilled the given quality criteria. No clinically relevant differences 
were observed between flight and control samples. Total flight time had 
no influence on the quality measures of the RBC, including the appear-
ance of spherical morphologies.
Conclusion: Our data show that quality of RBC units after repeated 
helicopter transportation is non-inferior to control samples regarding 
biochemical and morphological parameters during storage for up to  
42 days. Compliance of storage conditions of 2-6°C of intermediate stor-
age can be ensured during air rescue missions. Thus, a rotation system 
offers a resource-saving possibility to load a helicopter with RBCs of blood  
group 0.

Disclosure Statements: The authors declare no conflict of interest.
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Hospital Acquired Anemia: New hematological biomarker  
for diagnostic and monitoring
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Background: Inflammatory reactions in ICU patients change iron metab-
olism and contribute to anemia and organ dysfunction. Ferritin (acute 
phase protein) shows increased levels in chronic inflammatory diseases. 
Normal / elevated ferritin masks real iron deficiency. Transferrin behaves 
inversely in acute phase reactions, with reduced synthesis. 75% of ICU 
patients have acute phase responses and show low serum iron, increased 
ferritin and low transferrin within 3 days after admission.
Methods: In this prospective study 169 critically ill patients from ICU 
were monitored for 5 days. Blood samples were taken in EDTA tubes. 
Standard of care plasmatic clinical chemistry parameter for iron metabo-
lism, such as ferritin, serum iron and transferrin saturation (TSAT) were 
analyzed from serum (Abb 1). Additionally, cellular hematology parame-
ter (Abb 2), were analyzed from peripheral blood on hematology analyzer 
XN-series (Sysmex, Germany).
Results: During the 5 days of stay in intensive care unit, 55.6% of patients 
developed a significant anemia with increasing CRP and ferritin levels 
(400-1000 pg/ml, Abb 1) and decreasing iron levels with constant trans-
ferrin saturation. Since it is difficult to evaluate storage- and transport 

status of iron during acute phase, cellular blood count parameters such 
as reticulocyte hemoglobin (RET-He), delta hemoglobinization of imma-
ture and mature cells (delta he), hypochromic erythrocytes and mirocytic 
erythrocytes but also the assistance of the so called Haemaplot (RET-He 
vs. Delta-He, reflecting functional iron availability, Abb 2) have been 
analyzed.
Conclusion: This prospective study is intended to show that cellular 
hematology parameter allow an early detection of patients with acute 
phase reaction. Patients show a functional iron deficiency with low retic-
ulocyte hemoglobin (RET-He), delta hemoglobinization of immature and 
mature cells (delta he). This patients without infection might benefit from 
iron therapy and support the suspicion of infection or inflammation.

Disclosure Statements: PD Dr. C. Hönemann received reimbursement for scientif-
ic lectures and travel expenses from Vifor Pharma, Munich, Germany and Symex 
Deutschland, Norderstedt, Germany.
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1Deutsches Rheumaforschungszentrum Berlin, Zellbiologie, Berlin, Deutschland 
2Charité – Universitätsmedizin Berlin, Berlin, Deutschland

Plasmacells are a terminal stage of B cell differentiation. They are the cells 
secreting antibodies, and thus are the cellular correlate of antibody-me-
diated immunoprotection but also immunopathology. Plasmacells can 
persist for decades in the bone marrow, as memory plasma cells, in 
niches provided by mesenchymal stromal cells. In their niches, they are 
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refractory to conventional immunosuppression, including cyclophospha-
mide, steroids and rituximab, and persistence of pathogenic antibodies 
under conventional immunosuppression indicates pathogenic memory 
plasma cells. Several therapeutic strategies have been developed to ablate 
plasma cells as such, targeting e.g. their dependency on the cytokines 
APRIL or BAFF (Atacicept). Unfortunately, but as expected, generic abla-
tion of plasma cells eliminates protective and pathogenic plasma cells, 
and leads to increased susceptibility to infection. Smarter strategies for 
selective ablation of pathogenic plasma cells could target subpopulations 
of plasma cells. A first hint that this might be possible is the selelctive 
requirement of IgG secreting plasma cells of the bone marrow for lami-
nin, as an essential component of their synapse with stromal cells, and 
apparently required to keep them alive. Even smarter would be the selec-
tive ablation of plasma cells according to the specificty of the antibodies 
they secrete. This provides a challenge, since at least IgG-secreting plasma 
cells do not express their antibodies on the cell surface. To target them 
for their own antibodies, we developed an affinity matrix technology, 
labelling all plasma cells in vivo with an antigen-of-interest. Plasma cells 
secreting antibodies specific for this antigen, will then be labelled with 
their own antibodies and eliminated by complement-lysis and/or ADCC. 
In a preclinical mouse model, we have provided proof-of-principle for this 
approach. For antibody-mediated diseases where the specificities of the 
pathogenic antibodies are known, the affinity-matrix technology offers an 
option for the selective ablation of the pathogenic plasma cells.

Disclosure Statements: no conflict of interest
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DACY and YCAD, two novel antithetical KN blood  
group antigens
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All antigens described in the KN blood group system so far are located in 
the long homologous repeat D (LHR-D) of complement receptor 1 (CR1). 
While there have been reports that some sera react only with the long 
homologous repeat C (LHR-C), the antigens in LHR-C are unknown.
We used recombinant LHR-C and LHR-D to identify antibodies directed 
against LHR-C of CR1, into which we introduced a point mutation 
to characterize the underlying blood group antigens. We were able to 

VS-12-4 Fig. 2.
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identify several antisera that reacted specifically against amino acid 
1208His as well as against 1208Arg of CR1, located in LHR-C. When we 
performed database studies to define haplotypes of CR1, we found 15 KN 
haplotypes in the Ensemble genome browser. It was shown that due to a 
linkage disequilibrium, anti-CR1 1208His antibodies may be mistaken for 
anti-KCAM.
In summary, a novel antithetical KN blood group antigen pair was found 
at amino acid position 1208 of CR1, which we termed DACY (KN011) 
and YCAD (KN012). Antibodies against these two novel antigens seem to 
contribute to more than a quarter of all KN sera in Europe.

Disclosure Statements: DG, AZ, CPH, YS, and CS are designated as inventors in a 
patent application and are employees of imusyn GmbH & Co. KG. The other authors 
declare no conflict of interest.
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Background: CAR-effector cells are promising precision tools for cancer 
therapy, although the considerable stir they are causing belies their true 
current impact. Significant further development of all aspects of CAR-
technology is required. The tasks of translational groups in the field are 
adaptation of methods developed by pre-clinical researchers to rules of 
GMP, selection of reagents of suitable quality, development of compatible, 
robust manufacturing protocols, definition of relevant quality attributes, 
development/validation of assays to ascertain quality, and generation of 
supporting documents.
Methods: The presenter’s group is fortunate to serve as process developer 
and manufacturer in two autologous CAR-T cell trials using two maxi-
mally distinct manufacturing processes. One leverages on a commercial, 
closed, automatic platform. Gene transfer is achieved with conventional 
lentiviral particles, total process duration is 12 days. It targets CD20 and 
is intended for mature, terminally refractory B-cell lymphoma. The other 
product is generated in an open, largely manual process, uses non-viral 
gene transfer with CD4+ and CD8+ T-cells transduced and later expanded 
separately. The target is SLAMF7, the targeted disease multi-refractory 
multiple myeloma. At the end of the expansion, CD4+ and CD8+ cells are 
mixed for the final product to contain approximately equal numbers of 
CAR+CD4+ and CAR+CD8+ T-cells.
Results: Despite the completely dissimilar manufacturing processes, 
several similarities are noted which can provide guidance of presumably 
overarching validity: Both processes yield satisfactory frequencies of 
CAR-transduced effector cells, but both products expand relatively poorly 
when patient cells are used, presumably due to the high cumulative doses 
of chemotherapy. Not in all cases were targeted doses achieved. Full costs 
for manufacturing and quality control per product lie in the €60-80.000 
range. Another unifying property of both CAR-T   projects is the slow-
ness of recruitment of eligible patients despite the bi- or multi-centric 
nature, respectively, of the trials, in both cases aggravated by the need 
to stop essentially all anti-neoplastic treatment sufficiently long prior to 
leukapheresis.
Conclusion: While thus far insufficient numbers of patients have been 
treated to evaluate clinical effects, the examples demonstrate the concep-
tual ability of designated academic GMP facilities to manufacture innova-
tive clinical-grade CAR-T cell products. An entirely different skillset than 
for pre-clinical CAR-T development or for clinical CAR-T cell therapy is 

required for GMP manufacturing, a skillset which transfusion medicine 
specialists can contribute to the CAR-T “supply chain”.

Disclosure Statements: —
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CAR-T Clinical
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The introduction of CAR-T cells into clinical routine has revolutionized 
the treatment of acute lymphoblastic leukemia and aggressive B-cell 
lymphomas. Currently approved products are directed against the B-cell 
antigen CD19. With these, long-term control of the disease in heavily 
pretreated pediatric ALL patients as well as adult patients with DLBCL, 
PMBL or mantle cell lymphoma have been achieved. Overall survival of 
these poor prognostic patient groups after 2 years has almost doubled (e.g. 
from 20% to 40% OS in r/r DLBCL). Available CAR-T products produce 
similar long-term outcome, but differ in their initial response rates as well 
as their toxicities. These include cytokine release syndrome and neurotox-
icity (ICANS) early after infusion, but also immunoglobulin deficiency, 
infections and cytopenias as late events. Proper patient selection ensures 
high response rates and is based on known and developing predictive 
factors and scores. The main obstacles to higher response rates are resis-
tance caused by tumor-related factors, microenvironment as well as T-cell 
exhaustion. Nevertheless, anti-CD19 CAR-T cell therapy is applicable in a 
large population of patients, regardless of their transplant eligibility.
The second major indication for CAR-Ts is multiple myeloma, where at 
least 2 products are now approved by the FDA. Patients with multiple 
relapse MM profit in terms of response. Here, long-term sustainability 
will be a major goal.
Future research initiatives include treatment of hematologic malignancies 
in earlier lines, novel indications and targets (T-Cell and myeloid malig-
nancies), as well as the development of novel CAR-T products. Point-
of-care production and allo CAR-Ts are also already explored in clinical 
studies.
CAR-T cells are one of the excelling cellular therapies and will be part of 
our clinical algorithms in many diseases.

Disclosure Statements: Honoraria: Novartis, Gilead, BMS/Celgene, Miltenyi, Jans-
sen, Roche
Consultant: Novartis, Janssen, Roche
Research Support: Novartis, Gilead, BMS, Roche
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Background: Blood pharming using embryonic bone marrow or induced 
stem cells represents a new and fascinating option to guarantee a steady 
blood supply in the future. However, little known about the mechanisms 
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and factors that allow for the most efficient in vitro generation of enu-
cleated blood cells from these progenitors. Since the differentiation from 
stem cells and/or IPS cells into the erythroid lineage would involve 
considerable amount of cytokines and purification steps, we aimed   to 
immortalized cells already determined to the erythroid lineage. We show 
that an overexpression of c-myc and BCL-XL in erythroid precursors 
enables continuous exponential self-replication of glycophorin A-positive 
erythroblasts.
Materials and Methods: Isolated CD71+ cells from human bone mar-
row (BM) were transduced with c-myc-p2A-BCL-XL using antibiotic-in-
ducible lentiviral vector system (imBMEP-A). 48h after transduction, 
induction phase was initiated by the addition of doxycycline and puro-
mycin for selection of transduced cells. 100 days later, CD235a+ single cell 
clones were generated. Furthermore, we use CRISPR-mediated genome 
editing to generate stable erythroblast cell lines that differentiated to gen-
erate functional reticulocytes deficient in a variety of individual transfu-
sion-relevant blood groups (RhDCE and KELL). 
Results: The cells proliferated continuously and were frozen for storage 
after 170 days, well beyond the Hayflick limit. The mean doubling time 
of the cells after one year in continuous culture was 49.1 h ± 6.5 h. imB-
MEP-A cells expressed high levels of erythroid marks such as CD71, 
CD36, CD44, and CD235a. Morphological analysis of the immortalized 
cells showed that the preferred cell type of the imBMEP-A line corre-
sponds to basophilic erythroblasts producing haemoglobin, which was 
also confirmed by flow cytometry. In addition, we were able to generate a 
stable cell line from a single cell clone with the triple knockout of RhAG, 
RhDCE and KELL antigens. After removal of doxycycline, cells differenti-
ated into normoblasts and partially to reticulocytes within 5-7 days.
Conclusions: Immortalization of erythroid precursor cells provides a 
model of erythrocyte biogenesis that could potentially contribute to a sta-
ble supply of erythrocytes for donor-independent transfusion and could 
pave the way for the development of universal blood.

Disclosure Statements: The authors have no disclaimers to make or conflicts of 
interest to disclose.
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Background: Autologous Serum Eye Drops (ASED) can be a vital com-
ponent for treating a variety of ocular diseases and disorders. Establishing 
an ASED product is therefore an important step in alleviating patient 
symptoms. This report describes the accompanying validation of our 
manufacturing and storage process for sterile eye drops. The aim of the 
product was: based on 100% serum, has a shelf life of 6 months when 
stored at -18°C and can be transported directly to patients homes using 
cooled transport bag.
Methods: Manufacturing process: whole blood is collected with TF304 
sterile blood collection system (Meise) and Docon (Müller Medical) 
blood collection mixer. After centrifugation (2x 15min 3500rpm), the 
resulting 100% serum is packaged in sterile ATS 36 (Meise) applicator 
sets. Validation plan aspects: transport bag (PYB2-T2, Versapak Europe), 
exposing to temperatures of 20-24°C and 30°C-34°C (8 hours respec-
tively), monitoring internal bag temperature. Parameters for the quality 
control of ASED products (from healthy donors and patients): visual con-
trol, sterility, leucocytes concentration, pH, TGF-ß, VEGF and vitamin A. 
Samples are obtained from (a) freshly manufactured product, (b) after 24 
hours freezing and (c) after 6 months frozen storage.

Results: The transport bag was able to maintained an internal tempera-
ture below 0°C for a minimum of 8 hours at both room (n=6) temperature 
and a higher (n=1) temperature. With regards to sterility, visual control 
and leucocyte counts (n=11), we found no discrepancy between fresh and 
24h frozen products. The following parameters show comparable medians 
between fresh and 24h frozen products: pH (n=6): pH 7,61 (a) and pH 
7,71 (b), TGF-ß (n=5): 22,4 ng/ml (a) and 21,3 ng/ml (b), VEGF (n=5): 
(395 pg/ml (a) and 433 pg/ml (b) and vitamin A (n=7): 0,55 µg/ml (a) and 
0,53 µg/ml (b). Validation of 6 month frozen product storage is ongoing 
and has therefore not been included in this analysis.
Conclusion: Whilst ASED storage process validation has not yet been 
fully completed, the results are nevertheless encouraging. Measures of 
ASED product quality appear consistent between freshly manufactured 
ASED and ASED frozen and stored for 24 hours. The PYB2-T2 transport 
bag maintained an  adequate internal temperature for 8 hours at room 
temperature and also at  temperatures up to 34°C and is therefore suitable 
for use in delivery of frozen ASED.

Disclosure Statements: There is no conflict of interests.
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Background: There are manifold established and emerging indications to 
transfuse plasma in patients. The anti-A and anti-B antibodies contained 
in the plasma demand for ABO blood group compatibility. This is limiting 
the use of plasma in emergency situations or when short in supply. We 
developed a procedure to decrease the isoagglutinin titers of three pooled 
units of fresh frozen plasma (FFP) of blood group A or B by adsorbing 
anti-A and anti-B on red cells of added red cell concentrates (RCC).
Methods: The RCC volume required for the reduction of the isoagglutinin 
titer was identified by titration and subsequent determination of the IgG 
and IgM titer on a microcolumn gel card system (Biorad, USA) of 12 FFP 
units of blood group A or B. We developed a bag system, which enables 
simultaneous pooling of three FFP units, addition of the adequate RCC 
volume and subsequent removal of isoagglutinin red cell sediment in a 
closed system (Macopharma, France). After incubation at room tempera-
ture for two hours the isoagglutinin red cell sediment was removed from 
the plasma pool by centrifugation (4,000g, 10min) and separation. Plasma 
quality was ensured by measuring residual red cells, free hemoglobin, 
coagulation factors V, VIII, XI, and sterility.
Results: The volume of RCC blood group B required to decrease the iso-
agglutinin titer < 1:2 was 40.5±4.7 mL for a pool of three blood group A 
plasma units (900 mL). For pooled blood group B plasma units isoaggluti-
nin titers of 1:16 or lower resulted by adding 64.2±7.3 mL of blood group 
A RCC. After centrifugation no residual red cells could be detected in 
plasma pools. No clinically relevant increase in free hemoglobin occurred 
(FFP: 13.0±8.0 µM, universal plasma units: 53.7±5.2 µM). Coagulation 
factors were well preserved: factor V 88.0±7.6%, factor VIII 106.9±11.4%, 
and factor XI 84.0±7.5%. All plasma units are sterile.
Conclusion: We present an easy to apply procedure to produce universal 
plasma. The procedure uses standard equipment and is applicable to any 
blood bank laboratory, including resource-limited health care systems.

Disclosure Statements: Macopharma kindly provided the material for the bag sys-
tem.
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Background: Adeno-associated-virus (AAV) based gene transfer can 
provide sustained, low-level factor IX (FIX) activity in severe hemophilia 
B. Further enhancement was hampered by dose-dependent liver toxicity, 
due to cytotoxic T-cells directed against transduced hepatocytes or cellu-
lar stress by high protein expression. The hyperactive FIX Padua variant 
enhanced efficacy but the issue of dose-limiting liver toxicity remained. 
Two FIX variants were evaluated for their potential in hemophilia B 
therapy.
Methods: Recombinant protein of two new, presumably hyperactive FIX 
variants based on the Padua variant were characterized using in vitro 
coagulation assays. Pharmacokinetic and pharmacodynamic parameters 
were determined after subcutaneous or intravenous injection in hemo-
philia B mice. The possibility of enhanced immunogenicity was ascer-
tained in vivo using these recombinant proteins. The final determination 
of the efficiency of the hyperactive FIX variants was performed by AAV8-
based gene therapy in hemophilia B mice. Hemostyptic efficiency, immu-
nogenicity and thrombogenicity were examined.
Results: Both novel FIX variants showed increased activity compared to 
FIX Padua. Collagen type IV binding itself had no impact on enzymatic 
or functional activity of the protein. Instead, reduction of collagen IV 
binding dramatically increased bioavailability in hemophilia B mice after 
intravenous or subcutaneous injection but accelerated its elimination. Use 
of the hyperactive FIX variants in AAV8-based gene therapy yielded a 
significant increase in efficiency, with no additional benefit from reduced 
collagen type IV binding. Risk assessments of the new hyperactive vari-
ants in hemophilia B mice showed neither increased immunogenicity due 
to the introduced mutations, nor increased propensity to thrombosis.
Conclusion: Our new hyperactive FIX variants harbor increased activity 
compared to FIX-Padua, promising enhanced efficiency in AAV-based 
gene therapy for hemophilia B. Based on this, the incidence of gene thera-
py-related liver toxicity could be further reduced. Decreased collagen type 
IV binding improves bioavailability and bears potential for alternative 
substitution strategies, such as subcutaneous application.

Disclosure Statements: Es besteht kein Interessenskonflikt.
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Background: Millions of years of evolution led Mother Nature to the 
production of an optimal nutrition for human newborns: human breast 
milk. Especially preterm and ill infants benefit from the ideal composition 
of their mother’s milk; however if this milk is unavailable, quality-con-
trolled donor milk is the supreme alternative. To prevent a high rejection 
[DS1] of this unique product it is essential to find a compromise concern-
ing quality control criteria and implementation.
Methods: From 29 volunteering breast milk donors we could receive 303 
liters of donated human breast milk. Before and after the donation period 

the donors were screened to eliminate the risk of infectious diseases. 
Based on a single donor strategy we produced 195 batches of pasteurized 
pooled human breast milk Due to quality assurance one bottle per batch 
was stored as retain sample and one bottle per batch was analyzed for 
bacterial contamination, freezing point and somatic cells and its macro 
nutritional composition of fat, protein and lactose. If the quality control 
data was within specification, the batch could be distributed and fed to 
preterm and ill infants.
Results: Over the last two years, we supported over 50 premature babies 
with 2738 bottles of pasteurized human breast milk received from 29 
healthy voluntary donors, who gave birth to premature infants. Out of 
a total volume of donated human breast milk of 303 liters we produced 
195 pasteurized batches in 50mL and 100mL servings. All fed batches 
were free of bacterial and viral contaminants and showed a medium pH 
value of 6.97. Freezing point measurement showed a mean of -0.543°C 
and somatic cell content a value of 37090 cells/mL (until 2020-09).  Macro 
nutrient composition displayed a mean fat content of 3.59%, a protein 
content of 1.25% and a lactose value of 6.86%.
Conclusion: After two years of experience and contribution to the nour-
ishment of more than 50 preterm infants we re-evaluated our specifi-
cations and concluded that there is no correlation between somatic cell 
content and other deviations. Since somatic cells are not indicating poor 
quality of pasteurized human milk, we stopped analysis of somatic cell 
content 2020. This led to a reduction of discarded human breast milk, 
which is of great importance due to the unsurpassed value of human 
breast milk.   

Disclosure Statements: The authors have no conflicts of interest to declare
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Background: The demand for blood products is constantly increasing 
while the number of donors and first time donors is declining. We created 
an app to focus especially on young donors and transfer blood donations 
to modern times. The app Mein Blut accompanies the donor through the 
process of blood donation starting from the questionnaire up to the med-
ical report. The app has full integration into the digital donation work-
flow and is compliant with all requirements concerning security and data 
protection.
Methods: The app has a clear focus on security and usability and is avail-
able for Android and iOS. A central backend secures the user account (RK 
Login) with two-factor authentication. Sensitive data is stored neither on 
the user’s smartphone nor in the central backend.
The donor presents a QR code containing all questionnaire answers. The 
medical staff uses a tablet to see the donor’s data and to go through all 
color-coded answers. Consequently, donor and staff sign the generated 
report electronically.
All data are integrated automatically into the blood donation system and 
the donor is notified as soon as the lab analysis is finished. The app retrieves 
the report supplemented with reference values and interpretation.
Results: The implementation of the whole system took 17 months from 
the concrete idea to the rollout. For validation and testing, we created tools 
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to generate as many different cases as necessary. In total, we verified 322 
different questionnaires concerning anamnesis module (tablet) and data 
integration. In addition, 1153 medical reports were tested for correctness.
Our donors show a high adoption rate, per business day approximately 
104 new users sign up. Per day approximately 101 medical reports are 
requested. 50 % of reports are available within 23 hours, 95 % within 2 
business days. Many donors instantly use the QR code for the donation 
process (13 % ± 8 %, mean±sd) and the qualitative feedback is positive. 
Customer acquisition cost is 30 cent.
Conclusion: Our solution provides a fast, convenient and secure way 
for donors to prepare for their donation and obtain the medical results 
right afterwards. Moreover, medical staff benefits from digital guidance 
during anamnesis and can focus on the donor’s admission. Notably, the 
paper questionnaires of non-app donors are instantly digitalized during 
anamnesis.
We are already working on the connection to other blood donation cen-
ters and the integration of new user-centric features.

Disclosure Statements: The authors declare that there is no conflict of interest.
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Background: Chimeric antigen receptor T (CAR-T)-cell therapy com-
prises a breakthrough in the treatment of haematological malignancies. 
Current CAR-T-cell trials focus primarily on BCMA, CD22 or CD20. 
Already approved therapeutics target CD19. CARAMBA is a clinical 
phase I/IIA dose escalation trial with autologous CAR-T cells in advanced 
multiple myeloma (MM). The targeted antigen is SLAMF7. It is expressed 
on MM but also on other blood cells, which may determine the therapy´s 
toxicity and pharmacokinetics.
Methods: The study represents a pioneering project of virus-free gene 
transfer, using Sleeping Beauty (SB) transposase, which enables efficient, 
stable CAR integration by an optimized hyperactive SB100X transposase 
encoded by mRNA, and minicircle DNA carrying a SB transposon with 
the SLAMF7 CAR construct. The enzyme cuts out the CAR gene from 
the vector and triggers the integration into the genome of the cells. In the 
GMP facility, CD4+ and CD8+ T cells are isolated from the patient´s DLI, 
activated and the CAR gene is introduced into the genome via nucleofec-
tion, followed by separate expansion of CD4+ and CD8+ cells. The final cell 
product is formulated on day 14 as a 1:1 mix of CAR+ CD4+ and CD8+ cells 
for immediate infusion into the patient.
Results: The CARABMA trial recruits in Würzburg, Pamplona, Milan 
and Lille. So far, four patient products were manufactured. All products 
reached specification. Average frequency of CAR-positivity was 43.15% 
and 83.73% for CD4+ and CD8+, respectively. Unlike during validations 
with healthy donor material, expansion rates were modest, 4.3- and 2.28-
fold for CD4+ and CD8+ T-cells, respectively. Products were sterile and 
free from mycoplasma or endotoxin; the insert copy number per cell 
is estimated at 9.88/cell on average. Efficacy in the sense of long-term 
remission is not yet expected at the current dose level. We are currently 
enrolling into the third of five planned dose escalation stages, 150,000/kg 
CD4+CAR+ and CD8+CAR+ each.

Conclusion: This trial aims to ascertain feasibility, tolerability and effec-
tiveness of SLAMF7 CAR-T cells in MM patients. It is, to our knowledge, 
the first clinical trial with SLAMF7 specific CAR-T cells and the first trial 
leveraging on non-viral gene transfer in Europe. CARAMBA thus pro-
vides valuable medical as well as bio-engineering insight. The process can 
safely be escalated without S2 conditions and easily be adapted to other 
targets and cell products.

Disclosure Statements: I have no actual or potential conflict of interest in relation 
to this abstract.
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Background: Antibody (Ab) induced procoagulant platelets (PLTs) were 
recently identified to be associated with a higher risk of thromboembolic 
events in patients infected with SARS-CoV-2. Nevertheless, the mecha-
no-molecular mechanisms leading to procoagulant PLT-formation and 
the question whether this distinct PLT subpopulation might be involved 
in increased thrombus formation remain elusive.
Methods: Following the incubation with IgG fractions from severe ICU 
COVID-19 or non-COVID-19 ICU patients, washed PLTs were analyzed 
for the expression of CD62P (P-selectin) and phosphatidylserine (PS) via 
double staining in flow cytometry. To investigate whether procoagulant 
PLTs have the capability to induce increased thrombus formation, micro-
fluidic channels were coated with collagen and perfused with PLTs recon-
stituted into whole blood after the incubation with IgG fractions from 
COVID-19 or control patients.
Results: PLTs that were incubated with ICU COVID-19 IgG showed a sig-
nificant increase in the expression of the procoagulant markers CD62P/
PS compared to control (31.63%±3.86 vs. 4.04%±1.16, p= 0.0007). 
Additionally, ICU COVID-19 IgGs induced increased thrombus forma-
tion ex vivo (mean % surface area covered±SEM: 13.95±1.55 vs. 2.86±1.10, 
p value 0.0070) that was significantly inhibited via PLT FcγRIIA inhibition 
(16.49±1.02 vs. 5.84±1.93, p=0.0090). Of note and of potential therapeu-
tic relevance, ICU COVID-19 IgG induced procoagulant PLTs as well as 
increased thrombus formation were significantly reduced via the pretreat-
ment of PLTs with Iloprost, a prostacyclin analogue and elevator of intra-
cellular cAMP (14.63±2.31 vs. 3.85±0.95, p=0.0079).  
Conclusion: Taken together, our findings suggest that COVID-19 Abs 
induce procoagulant PLTs and increased thrombus formation via the 
engagement of PLT FcγRIIA. The inhibition of these effects via the upreg-
ulation of PLTs´ cAMP directs towards a potential clinical approach for 
the treatment of the dysregulated coagulation observed in critical ill 
COVID-19 patients.

Disclosure Statements: The authors declare no conflict of interest.
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functionality
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Background: Apheresis-derived platelet concentrates (APCs) is a therapy 
indispensable to contrast bleeding. However, bacterial infection caused by 
storage at room temperature still remains the major drawback. Recently, 
we reported that cold-stored APCs show better platelet (PLT) function-
ality but accelerated PLT clearance (Marini et al., Haematologica 2019) 
caused by apoptosis activation. In this study, we investigated the impact of 
an apoptosis inhibitor on PLT functionality during storage at 4°C.
Methods: APCs were collected from healthy donors and stored for 7 and 
10 days at 4°C in the presence or in the absence of an apoptosis inhibi-
tor (G04). PLT apoptosis was assessed measuring the phosphatidylserine 
(PS) exposure and the mitochondrial membrane potential (MMP) by flow 
cytometry. PLT functionality was investigated analyzing the expression 
of CD62 and CD63 upon TRAP incubation (calculated as fold increase 
[FI] of mean fluorescence intensity [MFI] with/without TRAP) using flow 
cytometry. Next, PLT aggregation ability, in response to TRAP, was ana-
lyzed performing aggregometry assay.
Results: The inhibitor induced a significant reduction of PS external-
ization (% apoptotic cells mean±standard error means [SEM]: day 10, 
33±4% vs. 61±7% p=0.002). Accordingly, significant decrease of MMP 
was observed upon G04 incubation (MMP MFI±SEM: day 10, 11.2±2.8 
vs. 3.9±1.4 p=0.034). More importantly, the inhibitor did not affect the 
PLT functionality. CD62 expression was comparable to untreated cells 
(FI mean±SEM: day 10, 1.0±0.03 vs. 1.1±0.1, p=0.086). Interestingly, 
the responsiveness of CD63 was better conserved in PLTs stored with 
the inhibitor (FI mean±SEM: day 10, 1.3±0.2 vs. 3.0±0.5, p=0.035). 
Furthermore, on day 7 the inhibitor better maintained PLT aggregation 
ability (% maximal aggregation mean±SEM: day 7, 18±3% vs. 67±12%, 
p=0.0017)
Conclusion: Our results show that the cold-induced PLT apoptosis, 
responsible for the faster clearance of cold-stored PLTs, can be efficiently 
prevented by incubation with an apoptosis inhibitor. More importantly, 
the presence of the inhibitor did not impair PLT functions such as activa-
tion and aggregation ability. Consequently, cold storage of APCs in com-
bination with apoptosis inhibitors, may become an efficient strategy to 
extend the storage time without affecting PLT functionality.

Disclosure Statements: No conflict of interest to declare
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Background: Gene therapy may become an efficient tool to improve graft 
survival after transplantation. High variability of the major histocompati-
bility complex (MHC) antigens remains a major hurdle to long-term graft 
survival after transplantation. Previously, we showed that MHC-silenced 
cells escape allogeneic immune responses. In this study, we investigated 
the feasibility to genetically engineer the kidney toward a stable knock-
down of MHC antigen expression. 
Methods: We assembled roller-pump driven sub-normothermic oxy-
genated perfusion system to deliver lentiviral vectors encoding shRNAs 
targeting β2-microglobulin and the class II transactivator as well as nano-
luciferase as reporter gene. Left kidneys were retrieved from Lew.1W(WP)/
HanZtm rats and perfused with the lentiviral vectors. Afterwards, the 
perfused kidneys were transplanted to Lew/NHanZtm in an orthotropic 
allotransplantation setting. Bioluminescence levels were determined in 
the sera and urine of the transplanted animals for a period of 6 weeks. 
Furthermore, MHC class I and class II expression were detected in the 
kidney tissue. Biodstribution analyses were performed to determine the 
localization of the vector after transplantation.
Results: Increased bioluminescence levels were detected in the plasma 
and urine of recipients of engineered kidneys during the entire monitor-
ing period. Transcript levels of β2-microglobulin and the class II trans-
activator were decreased by 70% in kidneys expressing specific shRNAs. 
Kidney genetic engineering did not induced  tissue injury  compared to 
control kidneys after ex vivo perfusion. However, cytokine secretion pro-
files were altered during perfusion with lentiviral vectors as shown by an 
increase in the secretion of IL-10, MIP-1α, MIP-2, IP-10, and EGF and a 
decrease in the levels of IL-12, IL-17, MCP-1, and IFN-γ. Biodistribution 
assays indicate that the localization of the vector was restricted to the graft.
Conclusion: This study showed the feasibility to genetically engineer kid-
neys towards decreasing MHC expression. This may represent a promis-
ing strategy towards improving graft survival after transplantation. 

Disclosure Statements: There is no conflict of interest.
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label clinical trial CAPSID
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Background: Based on the experiences from the treatment of SARS, 
MERS or influenza with convalescent plasma, we developed a national 
randomized clinical trial on the use of convalescent plasma in COVID-19 
(CCP) with the acronym CAPSID. The trial was initiated at the beginning 
of the pandemic to assess the efficacy of neutralizing antibody containing 
high-dose COVID-19 convalescent plasma (CCP) in hospitalized patients 
with severe COVID-19.
Methods: Patients (n=105) in 13 hospitals in Germany were randomized 
to either receive standard treatment and three units of CCP on days 1, 3 
and 5 (total dose 846 ml, IQR 824-855 ml)(n=53) or standard treatment 
alone (n=52). Patients in the control group with progress on day 14 could 
receive CCP (crossover group; n=7) on days 15, 17 and 19. The primary 
outcome was a dichotomous composite outcome of survival and no longer 
fulfilling criteria of severe COVID-19 on day 21. Key secondary endpoints 
were time to clinical improvement and frequency and severity of adverse 
events. A predefined subgroup analysis of patients receiving high and low 
amounts of neutralizing antibodies was performed.
Results: In the ITT analysis the primary outcome occurred in 43.4% of 
patients in the CCP and 32.7% in the control group (p=0.32). Median time 
to clinical improvement was 26 days in the CCP group and 66 days in the 
control group (p=0.27). Median time to discharge from hospital was 31 
days in the CCP and 51 days in the control group (p=0.24). Among those 
in the CCP group who received a higher or lower cumulative amount 
of neutralizing antibodies the primary outcome occurred in 56.0% and 
32.1%. The group which received a higher amount of neutralizing anti-
bodies had significantly shorter interval to clinical improvement (20 vs. 
36 days), hospital discharge (21 vs. 39 days) and showed a higher over all 
survival compared to the control group (p=0.02).
Conclusion: CCP added to standard treatment did not result in a signif-
icant difference in the primary and secondary outcomes. A pre-defined 
subgroup analysis showed a significant signal of clinical benefit for CCP 
among those who received a larger amount of neutralizing antibodies.

Disclosure Statements: Dr. Victor M Corman is named together with Euroimmun 
on a patent application filed recently regarding the diagnostic of SARS-CoV-2 by 
antibody testing. The other authors do not declare a conflict of interest related to 
this trial. 
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Background: Molecular blood group genotyping and sequencing require 
allele reference sequences. For many blood group genes, however, com-
plete allele sequences remain rare. The main obstacle lies in resolving 
haplotypes. We aimed to generate fully-phased reference sequences for all 
six major ABO allele groups: ABO*A1/A2/B/O1.01/O1.02/O2. To resolve 
allele haplotypes, we used the latest 3rd-generation long-read sequenc-
ing technologies of Oxford Nanopore Technologies (ONT) and Pacific 
Biosciences (PacBio).
Methods: We selected 78 samples from a large, well-characterized ABO 
genotype dataset (n=25,200) of serologically-typed blood donors from 
the greater Zurich area (Switzerland), which had been generated pre-
viously using MALDI-TOF mass spectrometry. The entire ABO gene 
(~23.3 kb) was amplified in two overlapping long-range PCRs (13 kb and 
17 kb) and amplicons were sequenced with ONT. For cross-validating 
ONT sequences, a subset of 12 samples (n=2 for each ABO group) was 
sequenced using gold standard long-read PacBio HiFi and short-read 
Illumina. ONT data was analyzed using a reference-based read mapping 
pipeline as well as a de-novo (i.e. reference-free) assembly pipeline to cir-
cumvent potential biases from standard single-reference-based mapping.
Results: Median ONT sequencing depth was 4200x per sample. Cross-
validation with PacBio and Illumina data confirmed high quality of ONT 
sequences. The de-novo assembly pipeline outperformed the single- 
reference-based read mapping. For all samples, both full-length ABO 
haplotype sequences could be resolved. Most of the genetic diversity was 
observed between, not within ABO groups. Within-group diversity was 
highest for ABO*O.01.01 (π=0.00048) and lowest for ABO*B (π=0.00004). 
Phylogenetic tree and network analyses showed distinct clustering of each 
ABO allele group with a high proportion of fixed SNVs. Most strikingly, 
our data revealed four SNVs being putatively specific for ABO*A1.01 
(ISBT reference allele). Such diagnostic SNVs are currently lacking.
Conclusion: We have generated a large dataset of 156 fully-phased 
sequences for all six major ABO allele groups (ABO*A1/A2/B/O1.01/
O1.02/O2). They will serve as a valuable reference resource for ABO 
genotyping and sequencing. Nanopore sequencing provided high-quality 
sequences and was powerful for resolving haplotypes. Our data uncov-
ered four putatively ABO*A1-specific SNVs, which would finally allow for 
A1-specific genotyping. The SNVs are currently being studied in detail to 
verify diagnostic specificity.

Disclosure Statements: No conflict of interest to declare.
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Background: Medicinal monoclonal antibodies like anti-CD38 cause 
pan-agglutination in indirect antiglobulin test (IAT), since the cognate 
antigen is expressed on red blood cells (RBCs). Therefore, they interfere 
with blood group serological screening technologies using natural RBCs 
as antigen matrix and detection tool. To circumvent this issue, laborato-
ries incubate test-RBCs with dithiothreitol (DTT), which destroys CD38 
but also several other transfusion-relevant blood group antigens, most 
notably KEL.
Methods: We generated and validated an innovative reagent based 
on a different principle, namely absorption of pan-agglutinin from 
patient plasma. The reagent “Darasorb” is based on non-human 
cells engineered to highly express the CD38 epitopes recognized by 
Daratumumab (DARA) and Isatuximab (ISA). Anti-CD38 depletion is 
achieved by incubation of 75  µL plasma with 3x107 Darasorb cells for 
20 minutes, 37  °C, 950  rpm shaking in a Thermomixer  R. Thereafter, 
Darasorb cells are pelleted by centrifugation. Darasorb treated plasma 
can be used in any conventional antibody screening or identification 
assay as per test manufacturer’s instructions without violating the test’s 
registration. Cells can be stored at 4  °C in fixative solution for at least  
14 days.
Results: Titration experiments with 60 plasma samples from 27 
recently DARA- or ISA-treated patients identified peak plasma titers of 
1024 – 4096. Up to a titer of 512, DARA-patient plasma is reliably depleted 
after one incubation with Darasorb. Overall, 75% of the tested samples 
could be reproducibly cleared of the pan-agglutinin with one depletion. 
At titers ≥1024, a second incubation may be required; this was the case in 
22% of the tested samples. In two high titer samples three or four deple-
tion cycles, respectively, were necessary. Additionally, we spiked patient 
plasma with irregular antibodies of various specificities and strengths 
with DARA. All antibodies remained detectable at the same strength as 
in the native sample.
Conclusion: Currently, immunohematology work-up of any patient 
slated to receive anti-CD38 entails extended pheno- or genotyping and 
transfusion is based on compatibility for KEL1/2 phenotype. A reagent 
like Darasorb could be a useful addition to the diagnostic repertoire as it 
clears pre-analytic plasma without interfering with detection of clinically 
relevant irregular antibodies. Similarly generated reagents can be man-
ufactured for specific absorption of essentially any undesirable antibody 
specificity.

Disclosure Statements: CG and HB have invented the technology at the base of the 
presented work which is registered world-wide (EP3062109A1 / JP2017545404A 
/ CA2977436A / US15/552,657 / PCT/EP2016/053989 / AU2016223431A). ES is 
the CMO of the company which owns the IP according to the German Law on 
Employees’ Inventions.
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Background: PNH is caused by impairment of GPI anchor synthesis orig-
inating from somatic mutations of the PIGA gene in a HSC. Patients suffer 
from a special form of bone marrow failure accompanied by hemolytic 
anemia. Thrombotic events lead to a high risk of death in these patients. 
Clinical diagnosis of PNH can be confirmed by flow cytometry. Evidence 
for the underlying genetic defect is performed by genetic analysis. This 
study describes the techniques of genetic testing in a patient with PNH.
Methods: In a patient diagnosed with PNH who presented with atypi-
cal clinical features and atypical laboratory findings we performed whole 
exome sequencing (WES) and identified low coverage region of around 
600kb on Chromosome X encompassing PIGA on DNA obtained from 
MNCs and granulocytes. In order to detect the breaking points of the 
deletion we performed primer walking followed by numerous single PCR 
steps and performed Sanger sequencing of the final PCR product encom-
passing the deletion.
Results: PNH diagnostics resulted in the detection of a GPI deficient 
monocyte and granulocyte and reticulocyte clone (93%, 95% and 89%, 
resp). Using WES we identified a large deletion on Chromosome X 
encompassing PIGA, and further genetic workup unraveled the precise 
size of 588kb and breaking points. 
Conclusion: In the majority of cases the underlying genetic mechanism 
can be small deletions as well as large deletions including the whole PIGA 
gene locus. Genetic diagnostics should be adapted accordingly.

Disclosure Statements: Es liegt kein Interessenkonflikt vor.
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Fetal tendons and articular cartilage fully regenerate following injury, 
while in adult mammals injury to these musculoskeletal tissues is char-
acterized by functionally and biomechanically inadequate scarring repair, 
leading to chronic disease and a commensurate individual and socio-
economic burden. Regenerative medicine has the potential to overcome 
this clinical short-coming but the microenvironment in aged or diseased 
conditions can significantly impact regenerative success. A deeper under-
standing of the properties intrinsic to the response of fetal tissue to injury 
would provide pivotal information to tailor biomimetic therapies to mod-
ulate adult healing toward regeneration by recapitulating morphogenetic 
and fetal regenerative processes. 
To this end we surgically induced standardized articular cartilage and 
tendon lesions in 2-4 year old sheep and fetal sheep at 80 days gesta-
tion.  For fetal sheep only twin pregnancies were included utilizing the 
twin lamb as uninjured control on a background of low genetic varia-
tion to allow differentiation between fetal development and response to 
injury. Gestational day 80 was chosen, as fetal sheep at this developmental 
stage have a fully functional immune system and are able to mount an 



Transfus Med Hemother 2021;48(suppl 1):1–77Abstracts 27

inflammatory response to injury.  To characterise the differences in fetal 
and adult response to cartilage and tendon injury, we carried out histology 
and comprehensive proteome analyses of tissue secretomes. Samples were 
harvested in adult sheep according to the three stages of healing at 3 days 
three weeks, and 5 months and in fetal sheep at days 1,3,5,7,14 and 28 post 
lesion induction. 
Histology confirmed regenerative healing in fetal tendon and cartilage 
within 28 days compared to scarring repair with disorganized collagen 
fibre architecture in adult tendon and fibrocartilage formation in adult 
cartilage after 5 months. High-resolution mass spectrometry revealed 
differential regulation of  proteins associated with immune response 
and inflammation, tissue morphogenesis, cell growth and proliferation 
between fetal and adult sheep. In summary these findings encourage fur-
ther research to explore the potential of fetal biomimicry to induce regen-
eration in adult musculoskeletal tissues.

Disclosure Statements: The authors declare no conflict of interest

VS-19-2
Extracellular vesicles as drug carriers to treat bacterial 
infection

E. Heinrich1, A. Goes1, G. Fuhrmann1

1Helmholtz-Institut für Pharmazeutische Forschung, Biogene Nanotherapeutika, 
Saarbrücken, Deutschland

In recent years, bacterial infections with antibiotic-resistant pathogens are 
becoming a major healthcare issue. In Europe alone, up to 33,000 people 
die each year from these infections. Indeed, the WHO has declared these 
infections as one of the top three threats to humanity, which amplifies 
the need to develop new therapeutic avenues. Intracellular infection with 
problem pathogens, such as Staphylococcus aureus are very frequent in 
pulmonary dispositions and difficult to treat because bacteria are hidden 
within human cells. Free antibiotics cannot easily reach the site of infec-
tion and often show low ability to overcome the cellular and bacterial bar-
rier to find their target. Encapsulation of clinically established antibiotics 
into nanoparticles may enhance their targeted delivery to the site of infec-
tion and could additionally reduce common side-effects, such as kidney 
toxicity or gastrointestinal dispositions. 
Extracellular vesicles (EVs) are cell-derived biogenic nanoparticles pro-
duced by almost all prokaryotes and mammalian cells, and they are known 
conveyors of cell–cell communication. Vesicles derived from gram- 
negative bacteria – so-called outer membrane vesicles (OMVs) – are 
becoming increasingly recognised as important bacterial communicators, 
as drug carriers and for vaccine development.
In this work, we characterised a new group of naturally occurring OMVs 
shed by bacteria as carriers for antibiotics. Bacteria use OMVs for inter-
cellular communication and as defence strategy. We assessed  OMVs from 
myxobacteria, a group of non-pathogenic, soil-living bacteria and com-
prehensively studied their potential for treating intracellular infections. 
Our work creates an important basis for utilising EVs as new drug carriers 
against bacterial infections.
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Background: Despite increasing interests in extracellular vesicles (EVs), 
it remains a long procedure to prepare extracellular vesicles (EVs) to high 

purity. Neither fractionation by density nor by size alone is sufficient to 
separate EVs from most contaminants including lipoproteins. For now, 
a time-consuming combination of two methods (density and size sep-
aration) is required to enrich EV to high purity at the expense of their 
recovery
Methods: During the recent years, we qualified Free Flow Electrophoresis 
(FFE) as efficient method for EV separation. FFE is a well-established 
(semi-) preparative method to separate analytes with inherent difference 
in charge density and/or their pI-values into up to 96 different fractions. 
Upon applying imaging flow cytometry analyses to identify EV containing 
fractions, we have optimized FFE protocols for the preparation of bona 
fide EVs from conditioned cell culture media and demonstrated the repro-
ducibility of the method.
Results: Applying a comparable strategy, we now have improved FFE pro-
tocols for the preparation of EVs from human plasma samples. Notably, 
EVs from plasma show a much higher EV complexity than of cell culture 
supernatants. Specifically, plasma EVs are recovered in more than three 
FFE fractions. Several of these fractions also contain relatively high pro-
tein contents which could effectively be reduced by subsequent ultra-fil-
tration (UF).
Conclusion: The whole procedure takes approximately 40 min per plasma 
sample and compared to other technologies can be considered as relative 
quick. Currently, we are characterizing the EVs obtained from different 
pooled FFE and ultra-filtrated fractions by RNA and proteome analyses.

Disclosure Statements: Keine Interessenkonflikte
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Genetically engineered CAR T-lymphocytes have emerged as a power-
ful new class of immunotherapeutic agents in relapsed/refractory B-cell 
malignancies. Several clinical trials have shown high response rates 
for adoptive immunotherapy with CD19 CAR T-cells in an increasing 
number of B-cell malignancies. Although the emergence of CAR T-cell 
therapy has significantly improved response rates in CD19-positive leu-
kemia and lymphoma, its utility is hampered by unique toxicities. The 
most commonly observed immunotoxicity termed “cytokine release syn-
drome” (CRS) is found in up to 90% of patients and is characterized by an 
increase of pro-inflammatory cytokines resulting in endothelial activation 
and diffuse capillary leakage. The clinical management of CRS follows a 
risk-adapted strategy for monitoring and therapy, and an anti-interleukin 
receptor antagonist is commercially available to ameliorate symptoms.        
Immune effector cell-associated neurotoxicity syndrome (ICANS) and 
CAR T-cell mediated hematotoxicity represent the less well-characterized 
severe adverse effects after CAR T-cell therapy. These side effects have 
consistently been reported both in clinical trials of CD19-directed CAR 
T-cells and for CAR-constructs targeting antigens other than CD19.  Up 
to 60% of patients treated with CAR T-cells present with neurological side 
effects. Symptoms range from mild confusion to aphasia, seizures, cere-
bral edema with coma, and potentially death. ICANS therapy currently 
relies upon symptomatic management, seizure control, and corticoste-
roids. However, the use of corticosteroids carries the risk of influencing 
CAR T-cell mediated anti-cancer effects and can exacerbate infectious 
complications. On the other hand, CAR T-cell induced hematotoxicity 
can present long after lymphodepleting chemotherapy and resolution of 
CRS. Neutropenia, thrombocytopenia, and anemia are common, and the 
prolonged nature of neutropenia can predispose for significant infectious 



Transfus Med Hemother 2021;48(suppl 1):1–77 Abstracts28

complications including fatal mold infections (Rejeski et al, Blood 2021). 
Potential therapeutic strategies include the application of G-CSF, though 
this is often deferred until at least the second week due to concerns of 
aggravating CRS and ICANS. While much has been postulated regarding 
the potential interplay of myeloid cells, endothelial cells, the blood-brain-
barrier, capillary leakage, and proinflammatory cytokines, the precise 
pathomechanism of ICANS and hematotoxicity remains incompletely 
understood.
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The severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2) 
is causing a global pandemic and the clinical course of the disease shows 
great variation. Recent reports suggested that patients with hematologi-
cal disorders such as leukemia, lymphoma and autologous or allogeneic 
hematopoietic stem cell transplantation (HSCT) had a higher risk of con-
tracting SARS-CoV-2 than the general population, and infected, also had 
an increased risk of severe disease course. Although SARS-CoV-2 vacci-
nation may prevent infection, its effectiveness needs to be proven in this 
immunocompromised cohort. In the current study, HSCT recipients were 
vaccinated against SARS-CoV-2 using an mRNA vaccine based on mRNA 
molecules encoding SARS-CoV-2 spike (S) glycoprotein and vector-based 
vaccine carrying the full-length structural surface glycoprotein (spikes 
protein) of SARS-CoV-2, with a tissue plasminogen activator leader 
sequence. Vaccine-induced antibodies against spike (S) glycoprotein 1 
were assessed by enzyme-linked immunosorbent assay (EUROIMMUN 
Anti-SARS-COV-2 ELISA IgG). Cellular immunity against SARS-CoV-2 
was analyzed by interferon-gamma ELISpot, using an S1 protein and 
peptide pools of S1 and S2 of SARS-CoV-2 as stimuli. In HSCT patients 
vaccinated against SARS-CoV-2 (n=27), the SARS-CoV-2 IgG antibodies 
increased (mean antibody ratio pre-vaccination 0.1, post first vaccina-
tion 2.3 and post second vaccination 5.3). But overall, only just over half 
showed an antibody response after two vaccinations. Cellular data also 
indicated a slight increase after vaccination. However, the patient num-
bers will need to be enlarged in the coming weeks. Follow-up examina-
tions have to show whether this immunity is also protective.
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Anticoagulation strategies in COVID-19
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Schon in den ersten Wochen der SARS-CoV2-Pandemie wurde deut-
lich, dass das Krankheitsbild COVID-19, insbesondere in seinen 
schwereren Verläufen, ganz wesentlich von einer überschießenden 
Thrombosierungsneigung mitbestimmt wird. Wegen der engen Kopplung 
zur entzündlichen Antwort auf die Virusinfektion wurden die Begriffe der 
“Immunothrombose” oder auch der “COVID assoziierten Koagulopathie” 
geprägt. Unter dem Eindruck der hohen Sterblichkeit und ausgeprägten 
Krankheitslast der zuerst betroffenen Personengruppen entstand eine 
starke Neigung zur Antikoagulation infizierter Patienten, auch in höheren 
als bisher situationsadaptiert gegebenen Intensitäten.
Vier mögliche Schweregraden oder Phasen von COVID-19 mit 
ggf. unterschiedlichen Indikationen zur Antikoagulation las-
sen sich unterscheiden: (1) Infektion mit Symptomen, aber ohne 
Krankenhausbehandlungsbedürftigkeit; (2) Krankenhausbehand lungs-
bedürftigkeit in einer Normalpflegeeinheit; (3) Krankenhausbehand-
lungsdürftigkeit in einer high-care-Einheit; (4) Phase nach 
Krank en hausentlassung. Für die Phasen (1) und (4) wurde eine großzü-
gige Antikoagulation in Prophylaxedosis empfohlen, für die Phase (2) in 
Prophylaxe- ggf erhöhter Prophylaxedosis, und für Phase (3) auch ohne 
Vorliegen von Lungenembolie oder Beinvenenthrombose eine therapeu-
tische Dosis. Zu allen Phasen wurden zunächst Kohortenstudien publi-
ziert, in zunehmendem Umfang auf prospektive randomisierte Studien. 
Auch wenn zum jetzigen Zeitpunkt nur wenig RCTs zum Abschluss 
gekommen sind, zeichnet sich entgegen der anfänglichen Neigung zur 
Antikoagulation folgendes Bild ab: Für die Phasen (1) und (4) gibt es keinen 
Beleg für die  Wirksamkeit jedweder Antikoagulation. Für die Phasen (2) 
und (3) bleibt es bei tradierten Prophylaxeregimen. Lediglich bei objek-
tivem Nachweis von Lungenembolie mit oder ohne Beinvenenthrombose 
ist eine Antikoagulation in therapeutischer Dosierung indiziert.
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The approval of the first chimeric antigen receptor modified T (CART) cell 
products in the European Union (EU) has opened new treatment modal-
ities for patients with relapsed or refractory haematological malignancies. 
CART cells are cell-based gene therapies. They are regulated as Advanced 
Therapy Medicinal Products (ATMPs) under a specific legal framework, 
which introduced the Committee for Advanced Therapies as specialized 
committee for the evaluation of ATMPs in the centralized procedure of 
the European Medicines Agency (EMA). The close association between 
quality attributes, safety and efficacy, the complex logistics of manufactur-
ing and supply, the often limited clinical data base at marketing authorisa-
tion as well as the need for safety and efficacy follow-up of patients treated 
with CART cells pose challenges to developers and regulators. Based on 
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experience with recently authorized CART cells we will discuss recurring 
issues, highlight opportunities for interaction and review new guidance 
documents.
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The successful remissions in hematological diseases after treatment 
with autologous CAR T cells is attracting growing interest for the treat-
ment of various malignancies. With further applications and increas-
ing numbers of patients, the reproducible manufacture of high-quality 
clinical-grade CAR T cells is becoming an ever-greater challenge. New 
processing techniques, quality-control mechanisms, and logistic develop-
ments are required to meet both medical needs and regulatory restric-
tions. Still, manufacturing of autologous cells for personalized medicine 
is time consuming and expensive. Results with automated manufacturing 
gives rise for improvement in both centralized and decentralized manu-
facturing units. However, a modular, open and transferable system with 
AI-mediated robotics and digital control as well as the respective auto-
mated documentation of all in process parameters is still missing. This 
means no concept exist to address 100 fold more patients if tumors can 
successfully be targeted. In addition, there are no harmonized rules for 
patient selection regarding the leukapheresis starting material and sur-
rogate marker are nearly missing to predict production failure. In several 
cases, failure in manufacturing appears because the patients are heavily 
pre-treated and this can influence the fitness of the cells substantially. 
Allogeneic CAR effector cells, such as CAR NK cells play an increasing 
role to overcome the limitations in autologous CAR T cell manufacturing. 
In summary both, improvement of manufacturing and quality control are 
necessary as well as concepts to use allogeneic effector cells as an “off the 
shelf product” to overcome current limitations.
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The increasing shortage of organ donors has enforced strategies to over-
come immunological barriers, such as ABO blood group or HLA incom-
patibility, and expand the live donor pool. As ABO-incompatible (ABOi) 
kidney transplantation has been considered previously a contraindication 
to successful kidney transplantation, this excluded 20-30% of potential 
living kidney donors.
Over the last three decades desensitization strategies have been imple-
mented successfully worldwide and ABOi kidney transplantation has 
become a routine procedure. Desensitization protocols usually employ a 
combination of 1) removal of circulating ABO antibodies, typically with 
extracorporal methods such as plasmapheresis or immunoadsorption, 2)  
B-cell-depleting therapies, most commonly with the anti-CD20 antibody 

rituximab, 3) in conjunction with potent immunosuppression. ABO 
antibodies need to be lowered below a certain threshold at the time of 
ABOi kidney transplantation and during the first 2 weeks after surgery. 
Thereafter, a rebound of antibodies is not associated with rejection. This 
phenomenon is called accommodation, but the exact pathogenesis is still 
unclear.  
Although smaller monocentric studies evaluating patient and graft out-
come did not show striking differences compared with living donor 
ABO-compatible kidney transplantation, larger registry data and more 
recent meta-analyses have suggested inferior early patient survival and a 
lower death-censored graft survival in the first 1 to 3 years. The absolute 
effect size, however, was low and no difference was observed thereafter. 
Complications include higher rates of perioperative bleeding and lym-
phoceles, antibody-mediated rejection, and a higher risk of infectious 
complications, but not malignancy. Still several questions remain: e.g. the 
best apheresis technique or the exact role of rituximab. The overall higher 
costs are justified by avoiding long-term dialysis and associated morbidity.
In summary, ABOi kidney transplantation has become a routine proce-
dure and a valuable option to increase the number of living kidney trans-
plantations considering the alternative treatment approaches – remaining 
on the waiting list, or staying on dialysis without transplantation.  
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Background: HLA typing remains the principal means of identifying and 
selecting the suitable donor for allogeneic hematopoietic stem cell trans-
plantation. This is usually done by DNA typing using DNA derived from 
whole blood PBMNCs. However, the presence of leukemic cells in blood-
stream - as frequently seen in myeloproliferative malignancies - may lead 
in some cases to erroneous HLA typing results due to alterations in HLA 
genes.  Here we describe two such cases.
Methods: Case 1: Two pre-treatment samples from one patient with AML 
led to the detection of a novel HLA-B*53 with a nonsense mutation in 
exon 4. Retyping from a saliva sample showed sequences exactly matching 
HLA-B*53:01.
Case 2: In a pre-treatment sample from a patient with AML a novel B*13 
variant with a nonsense mutation in exon 3 was identified. Yet typing from 
a saliva sample was consistent with the common HLA-B*13:02 allele.
Results: The amount of blasts in all aforementioned cases was unknown 
at the time of typing. However, after contacting the transplant centers, 
it was confirmed that all the patients had a high proportion of leukemic 
cells in the peripheral blood at the time of blood collection (case 1: 74% 
case 2: 65%).These cases highlight a problem in HLA-typing for patients 
with leukemic disease. Due to the clinical urgency, HLA-typing is often 
requested immediately after diagnosis. Such diseases, however, tend to 
harbour somatic mutations within the HLA-complex that possibly associ-
ate with immune evasion pathways. Given a sufficient number of blasts in 
the peripheral blood, a leukemic cell HLA allotype may falsely be assigned 
as the patient’s phenotype and thus lead to suboptimal donor selection.
Conclusion: The proportion of blasts in the peripheral blood should 
therefore be requested from the submitting transplant center. Caution 
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should be taken in HLA assignment when the proportion of leukemic 
cells is greater than 20% and homozygosity or novel variants are detected. 
Low allelic threshold in one allele or alleles may be indicative for such a 
problem. HLA-retyping from alternative material is highly recommended 
in these cases.
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Background: Graft rejection is one of the leading causes of transplant fail-
ure after transplantation. Early determination of developing graft rejection 
is difficult to implement due to the lack of a validated diagnostic blood test. 
Semaphorin 5A (Sema5A) is a multifunctional protein with a role in dif-
ferent physiological processes. Previously, we demonstrated that Sema5A 

induces NK and T-cell cytotoxicity. Here, we investigated the potential of 
Sema5A as a biomarker for rejection after lung transplantation.
Methods: We have used a Göttinger Minipig allogeneic lung transplan-
tation model. One month post-transplantation, immunosuppression was 
withdrawn. Blood samples were collected weekly after transplantation and 
levels Sema5A present in the sera were analysed by ELISA. Also, the levels 
of pro-inflammatory cytokines were detected in the lung recipients sera 
using multiplex bead technology. Semaphorin 5A receptor expression was 
determined by immunohistochemistry.
Results: Pre-transplantation serum levels of Sema5A were 20.78 ± 13.38 
ng/ml and increased to 46.96 ± 21.57 ng/ml in animals showing graft 
rejection. Levels of Sema5A in animals free of rejection were 24.62 ± 12.79 
ng/ml. Accordingly, a 3-fold IL-6 and 2-fold IL-8 increase was detected 
during lung rejection periods. A positive correlation between the increase 
in Sema5A and pro-inflammatory cytokines levels during rejection after 
allogeneic lung transplantation was shown. In addition, we have demon-
strated that lung is a major source for Sema5A. Pulmonary cells express 
Plexin-A1 and-B3 as major Sema5A receptors as revealed in immunohis-
tological analyses.
Conclusion: The data suggested that Sema5A is a crucial player during 
allogeneic immune responses contributing to graft rejection and that 
might be considered as a biomarker for rejection after lung transplantation.
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Background: Despite a moderate decrease in the demand for blood prod-
ucts during the Corona-pandemic, Blood Donation Services were highly 
challenged to ensure a safe blood supply at all times. Even though several 
changes and restrictions had to be implemented at blood collection in 
order to meet hygiene requirements, we observed a constant motivation 
to donate blood. It was the aim of this study to analyze donor demograph-
ics and blood donation habits to be prepared for future pandemics.
Methods: We investigated whole blood donor data from the German 
Red Cross Blood Donor Services Baden-Württemberg Hessen (BWH) 
& Nord-Ost (NO) and compared the period from 01.03.2020-28.02.2021 
(pandemic) versus 01.03.2019-28.02.2020 (control) with respect to total 
numbers of donation, age- and sex-related donation numbers, numbers 
of first-time donors (FTD), return rates of FTDwithin the first 6 months 
after the initial donation, deferral rates and medical reasons for deferral 
at fixed versus mobile collection sites. The Chi-Square-test was used for 
statistical testing. A total of 1.017.302 (pandemic) whole blood donations 
(WBD) were compared to 1.068.770 (control).
Results: While WBD decreased at mobile donation sites (916.772 vs. 
999.231), they increased at fixed collection sites (100.530 vs. 69.539) during 
the pandemic. In parallel, numbers of FTD increased much more at fixed 
vs. mobile collection sites (17.020/100.530=16.9% vs. 8.369/69.539=12.0%; 
p<0.001 and 80.574/916.772=8.8% vs. 84.998/999.231=8.5%; p<0.001 
respectively). During the pandemic, we found a higher return rate of 
FTD at both mobile and fixed sites respectively (9.349/26.552=35.2% 
vs. 7.155/27.374=26.1%; p<0.001 and 1.801/5.657=31.8% vs. 
840/2915=28.8%). Deferral rates decreased for FTD and repeat donors 
(RD) respectively (11.105/71.162=15.6% vs. 15.646/74.555=21.0%; 
p<0.001 and 30.639/592.119=5.2% vs. 40.070/629.013=6.4%; p<0.001).
Conclusion: Despite severe restrictions, a safe blood supply was ensured 
at all times. We not only found an elevated FTD-rate especially in urban 
fixed collection sites, but also a higher return rate of FTD indicating a 
strong donor motivation. A simultaneous reduction of FTD and RD 
deferral rates confirmed a substantial change in the blood donor popu-
lation, which requires thorough investigation. Thus the age distribution 
of FTD and detailed analysis of medical reasons for deferral are of great 
interest.
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Background: Verweyst (Vw, GYPA*09), a member of the MNS blood 
group system encoded by genes GYPA and GYPB, is a low-frequency 
“Miltenberger (Mia) positive” antigen resulting from the formation of a 
hybrid glycophorin A-B-A (c.140C>T substitution). A high prevalence of 
Vw has been reported in southeast (SE) Switzerland (1.43%). To eluci-
date the prevalence and local distribution patterns of Vw, we conducted 
screening in this potential “hotspot” area and in Zurich (ZH).
Methods: A total of 2447 blood donor samples covering the geographical 
region of the canton Grisons (SE Switzerland, n=1530) and the Zurich 
area (ZH, n=939) were collected. Automated serological screening for Mia 
positivity was performed in microtiter plates by indirect antiglobulin test 
using a monoclonal anti-Mia antibody (GAMA210, Neo Iris, Immucor 
Inc.). False positive reactions were eliminated by retesting or direct agglu-
tination test (DAT). DAT negative samples were serologically confirmed 
by standard tube technique. Genotyping of Mia positive samples for Vw 
specificity was performed by inhouse PCR kits capable of distinguishing 
between N- and M-linkage of the GYPA*09. Familiy history of donors 
with confirmed Vw positivity was clarified.
Results: Serological screening of all blood donors with anti-Mia antibody 
revealed reactivity in 18 samples. Nine were identified as false positive. 
All valid Mia+ donors originated from canton Grisons (0.59%) and were 
typed to carry a GYPA*09 allele in N-antigen linkage. A detailed geo-
graphical mapping revealed a hotspot region (8/9) in northern Grisons 
with an estimated frequency of 1.90%. This area covers two neighbouring 
valleys from Davos to Landquart. All donors were of Swiss origin with a 
family history of ≥4 generations in that region in most of the cases. Two 
donors could be identified as relatives. In concordance with a previous 
study with an estimated prevalence of 0.01%, no Vw allele amongst ZH 
donors was detected.
Conclusion: A local geographical hotspot for Vw positive donors was 
discovered in two northern Grisons valleys with a remarkably higher 
prevalence than in Caucasian population (0.06%) and even higher than 
previously reported for that region. Swiss origin and family history sug-
gest Vw to be prevalent in this region for several generations. Due to the 
potential risk of anti-Vw causing haemolytic transfusion reactions, an 
adapted antibody-screening for Vw might be considered in such hotspot 
areas.
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Background: Physicians are required to report patients with bleed-
ing disorders and their treatment to the German Hemophilia Registry 
(Deutsches Hämophilieregister, dhr). The emerging diversity of treatment 
options and the need for harmonization of hemophilia registries necessi-
tated a redesign of the dhr. Six months after the release of the new software 
to all users, a survey was launched to obtain feedback on the usability of 
the registry and the expectations of users.
Methods: An online survey for all registered users of the dhr was devel-
oped and conducted between April and May 2021. Participation was anon-
ymous and no personal information about participants were collected.
Results: 23% of the registered users of the dhr participated in the survey. 
More than half of the participants rated the overall usability as “good” or 
“very good”. Among dhr users that have not previously worked with the 
old dhr, the positive feedback exceeds 70%. Besides the help function in 
the dhr itself, information on how to enter data is provided on the dhr 
website. In addition, direct support is given via email and telephone. The 
survey showed that all sources are consulted by users. The majority of 
users indicated that the dhr website provides all the required information. 
Still, more than 75% of users are interested in online training, with several 
emphasizing this in the comment sections of the survey.
Conclusion: In general, more than 50% of responding users are satisfied 
with the usability of the new dhr. Nevertheless, the survey reveals a high 
demand for online training, which suggests the urgent need for suitable 
training concepts to support data collection in hemophilia. High qual-
ity of longitudinal data and as such optimal technical support are key for 
future evaluation of clinical and scientific research questions.
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Background: Red blood cells (RBCs) are stored in PVC bags plasticized 
with di(2‐ethylhexyl)phthalate (DEHP), improving RBCs morphology 
and osmotic fragility. However, DEHP should be replaced due to toxico-
logical concerns. Platelets are stored in PVC bags with trioctyltrimellitate 
(TOTM). Aim: To assess the performance of in-line RBC sets with a new 
DEHP-free PVC plasticizer (di-isononyl-cyclohexane-1,2-dicarboxylate, 
DINCH), a soft PVC+DINCH housing filter, and platelets quality stored 
in PVC+TOTM or DINCH.
Methods: Whole blood was collected into 4 types of Leucored CPD-
SAG-M® T&B (Grifols) in‐line RBC systems: DINCH PVC bags and 
DINCH PVC filter with (A) PAGGS-M solution; (B) SAG-M solution; 
(C) DEHP PVC bag, DINCH PVC filter (SepacellTM RS2, Asahi Kasei 
Medical) with SAG-M;  and (D) DEHP PVC bag and Sepacell™ R-S11 
filter with SAG-M. RBCs, plasma and buffy coats (BC) were obtained. 
Haematology, blood-gas and metabolism analyses were performed weekly 
until 49-day storage. Four pools of 5 ABO matched BC units and 300 mL 
of additive solution PAS III M (Grifols) were pooled using the TACSI 
(Terumo BCT). Leukoreduced platelet concentrates were stored in TOTM 

(n=2) or in DINCH (n=2) PVC bags. Hematology and blood-gas analyses 
were evaluated on day 1, 3, 7.
Results: Mean±SD filtration time (min) of Sample A (19.9±4.2), B 
(18.8±3.1) and C (18.0±4.7) (Sepacell™ RS2) was significantly shorter than 
sample D (28.0±4.6) (Sepacell™ R-S11) (p<0.01), without significant differ-
ences in residual leukocyte count (units) between Sample A (4.89±0.49), B 
(4.75±0.02), C (4.74±0.03) and D (4.74±0.02). RBC haemolysis of Samples 
A, B, C and D at 49-day storage was 0.38±0.07, 0.51±0.14, 0.58±0.33 and 
0.43±0.09, respectively. RBC quality with Sample-A after 49-day storage 
was equivalent to Sample-D. Platelets stored in DINCH PVC bags showed 
slightly higher pH at Day3 and Day7 than those stored in TOTM, but 
differences were small and limited, and may be related to gas permeability 
properties of the bags.
Conclusion: This study showed that storage performance of DINCH PVC 
bag and PAGGS-M was equivalent to the current DEHP PVC bag with 
SAG-M. SepacellTM RS2 filter performance was better than SepacellTM 
RS11. Platelets storage performance of DINCH PVC and TOTM PVC 
bags showed almost the same properties for quality control. However, fur-
ther studies with more samples would be needed.

Disclosure Statements: H. Tort is employee of Grifols, manufacturer of Leucored® 
CPD-SAGM T&B. M Asakawa and, C Stöckel are employees of Asahi Kasei Medi-
cal, manufacturer of SepacellTM RS2 and Sepacell™ R-S11. The remaining authors 
declare no conflict of interest.
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Background: Isoagglutinins present in the residual plasma of red blood 
cell (RBC) concentrates are transfused with each AB0-unequal but - 
 compatible transfusion. According to the ÖGBTguidelines, washing of 
RBC concentrates of blood group 0 is not required for newborns with 
blood group A, B or AB with maternal isoagglutinins against their own 
blood group. To ensure the safest transfusion with red cells of blood group 
0, we collected data of the isoagglutinin titer in the RBC concentrates of 
blood group 0.
Methods: At first, EDTA-plasmas from 76 blood donors (12 samples of 
blood group A, 12 samples of blood group B and 52 samples of blood 
group 0) were included in this study, in which the isoagglutinin titer was 
determined in the polyspecific coombs ID gel card with A1 and B cells. 
Furthermore, a comparison titer was carried out from the supernatant of 
the erythrocyte concentrates, consisting of residual plasma and SAG-M 
solution, from these donors. Additionally 69 EDTA plasmas from donors 
with blood group 0 were tested with A1 cells by diluting the plasma 1:100 
and 1:500 beforehand. All donors with the dilution 1:500, which showed a 
crossmatch ≥ 1, were titrated, including the residual plasma of the corre-
sponding red cell concentrates.
Results: No titer higher than 1:16 was detected in plasmas from donors 
of blood A and B,, the associated residual plasmas in all RBC were 0. Of 
the 52 donors with blood group 0, 32% showed a titer of 0 in the residual 
plasma with A1 and B cells. In 60% only the isoagglutinin titer of the B 
cells was 0. 40% of these 52 donors with blood group 0 showed an A1 and 
B titer ≤ 128 or ≥ 16 in the residual plasma. There was a difference of 4 to 7 
titer levels between the titers of the donor plasma and those of the super-
natant of the erythrocyte concentrates. From the 69 additional donors of 
blood group 0, 5 EDTA plasmas with titer endpoints > 512 with A1 cells 
were found and no products did reach the titer of ≤ 16 in the supernatant.
Conclusion: The study has shown that pre-transfusion washing of red 
cell concentrates for newborns and children <25kg is not mandatory for 
all AB0-unequal but major-compatible constellations. For recipients of 
blood group AB or B transfusion without washing is possible. Our results 
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showed that the titer of anti-A1 has exceeded the limit value of ≤16 some-
times. Thus red blood cell units of blood group 0, administered to new-
borns and children with blood group A, should definitely be washed once 
beforehand.

Disclosure Statements: No conflicts of interest.
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Background: Purified HSPCs remain in use in the allogeneic setting as 
GvHD-free HSPC boosts, in the autologous setting as tumor-cell depleted 
HSPC support after high-dose chemotherapy. Immunomagnetic enrich-
ment with CliniMACS device and reagent has become the standard 
approach. Systematic analyses of variables affecting outcomes have not 
been performed. This study aimed to evaluate retrospectively variables 
that may influence outcomes of CD34+ selection in terms of recovery, 
purity, and T-cell depletion.
Methods: In this single-institution retrospective analysis process data for 
forty-seven consecutive CD34-selected peripheral blood stem cell (PBSC) 
grafts performed between January 2016 and August 2020 were analyzed. 
CBCs, CD34+ cells, CD20+ cells and T-cells of the apheresis product, 
the positive fraction and negative fraction were enumerated with Sysmex 
XT1800 and by single-platform flow cytometry. Linear and tobit regres-
sion were applied to identify variables that may influence recovery, purity, 
and T cell depletion.
Results: 47 mobilized peripheral stem cell grafts from 22 healthy allo-
geneic donors and 18 autologous patients were subjected to CD34+ cell 
selection. After CD34+ cell selection, mean purity was >95% in autolo-
gous and allogenic grafts (IQR: 92.9%, range: 54.0% to 99.7%). The mean 
recovery of CD34+ cells in the final product were 0.75 (IQR: 0.73, range: 
0.51 to 0.99) for autologous grafts and 0.69 for allogenic grafts (IQR: 0.68, 
range: 0.3 to 0.88). The mean T cell depletion (ratio) of T cells after and 
before CD34+ cell selection was 6.6x10e-6 (IQR: 6.4x10e-6, range: 0.07 to 
26x10e-6). None of the parameters: RBC, granulocyte, monocyte or plate-
let content, total WBC dose affected any of the selection outcomes.
Conclusion: This study confirms the robustness of CD34+ cell selection 
with the CliniMACS system regarding recovery and purity for autologous 
and allogeneic products. T-cell contamination were overall satisfactory. 
Factors associated with less optimal results were not identified; roles of 
excessive erythrocyte, platelet, granulocyte or monocyte content could be 
excluded.

Disclosure Statements: No disclosures.
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Background: The THERAFLEX UV-Platelets system (Macopharma) 
uses UVC-light for pathogen inactivation of platelet concentrates (PCs). 
Contamination of PCs with lipids or red blood cells (RBCs) may reduce 
the transparency for UVC light, thus impairing the inactivation capacity 
of the THERAFLEX UV-Platelets procedure. In this study, the impact of 
lipids and residual RBCs in PCs on pathogen inactivation was investigated 
using different bacteria and virus species.
Methods: Reddish PCs were prepared by spiking plasma-reduced PCs 
in SSP+ with RBCs (6x109 RBCs/bag). Lipemic PCs were produced by 
centrifugation and exchange of the supernatant by a mixture of SSP+ 
(65%) and lipemic plasma (35%). The concentration of triglycerides in 
final PCs was 17 ± 10 mg/dL (control) and 83 ± 40 mg/dL (lipemic). In a 
pool and split design PCs (n=3 for each species) were spiked with bacte-
ria or virus suspensions (≤10% v/v) and were then UVC-irradiated using 
the Macotronic UV illumination machine (Macopharma).  Samples were 
taken after spiking and after illumination with different light doses (0.05, 
0.1, 0.15 and 0.2 (standard) J/cm2). The titer was determined by endpoint 
titration (viruses) or plating on agar plates (bacteria).
Results: Klebsiella pneumoniae (PEI-B-P-08-01) and Escherichia coli 
(PEI-B-P-19) were efficiently inactivated, resulting in a log10 reduction of 
6.9 – 7.0 in control and test PCs. VSV (VR-158) was inactivated by 6-7 log 
steps, and EMCV (VR-129B), a non-enveloped model virus for HAV, was 
inactivated by 3-4 log steps in control and test PCs. No differences in log 
reduction and  inactivation kinetics were detected for lipemic or reddish 
PCs compared to control PCs.

  log10 reduction factor at 0.2 J/cm2 (mean±SD)
  Control PC (n=3) Reddish PC (n=3)
K. pneumoniae 6.9 ± 0.1 7.1  ± 0.3
E. coli 6.9  ± 0.1 7.0  ± 0.4
VSV 5.7 ± 0.1 5.8 ± 0.1
EMCV 4.0 ± 0.1 3.8 ± 0.1

Conclusion: 
  log10 reduction factor at 0.2 J/cm2 (mean±SD)
  Control PC (n=3) Lipemic PC (n=3)
K. pneumoniae 7.0  ± 0.2 6.9  ± 0.0
E coli 7.0  ± 0.1 6.9  ± 0.1
VSV 7.0 ± 0.1 7.2  ± 0.2
EMCV 3.2 ± 0.1 3.3 ± 0.2

Contaminations of PCs with RBCs or triglycerides did not affect the 
pathogen inactivation efficacy of the THERAFLEX UV-Platelets system. 
The results suggest that the UVC-based pathogen inactivation system is 
robust with respect to potentially contaminating blood components.

Disclosure Statements: UG received grants from the Research Foundation of the 
German Red Cross Blood Services (Deutsche Forschungsgemeinschaft der Blut-
spendedienste des Deutschen Roten Kreuzes) and Macopharma for the develop-
ment of the UVC-based PI technology for platelets
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Background: Inflammatory processes can influence the iron level as well 
as RBC parameters. According to the National Guidelines for donor safety 
in Austria a screening test for unspecific immune activation is mandatory.
Delta Hemoglobinequivalent (Delta He) as a new cell-based biomarker 
detects a disproportion between hemoglobin content of mature red blood 
cells and reticulocytes. A decrease in Delta He shows an acute/chronic 
inflammable status in adults due to minor hemoglobinisation within less 
hours.

Methods: Since 2013 a novel testing strategy for unspecific immune acti-
vation was implemented in Upper Austria containing CRP, leucocytes and 
neutrophils content.
5354 whole blood donors were tested for C-reactive protein (CRP) 
with the ARCHITECT system (ABBOTT) and complete blood count 
(CBC+Diff+Reti) with a XN-1000 Pure (Sysmex) over a period of one 
month. Our testing strategy (CRP >2 mg per dL or CRP between 0.5 mg 
per dL and 2 mg per dL & leucocytes > 14 G per L neutrophils > 5.4 G per 
L or CRP<0.5 mg per dL & leucocytes >16 G per L) was compared with 
the published algorithm of Park et al: CRP >0.5 mg per dL & immature 
granulocytes >0.4 % & Delta He < 1.7 pg (2016). Data analysis was per-
formed with IBM® SPSS® Statistics Version 26 and Excel.
Results: 42 of 5354 blood donors (0.79 %) had shown an unspecific 
immune activation with our algorithm and therefore all products of these 
donors were not released for transfusion:

  n %
CRP > 2 mg per dL 25 0.47
CRP: 0.05 – 2 mg per dL & WBC > 14 G per L & neutrophils  
> 5.4 G per L

8 0.15

CRP < 0.5 mg per dl & WBC > 16 G/L 9 0.17

The comparison of the Park et al algorithm compared with our standard 
algorithm showed a sensitivity of 0.167 and a specifity of 0.997. The AUC 
was 0.271. A combination of CRP and Delta He (CRP > 0.5 and Delta He 
< 1.7) featured a sensitivity of 0.238 and a specifity of 0.999.
Conclusion: The new cell-based biomarker Delta He showed no superi-
ority to our standard algorithm for the screening of an unspecific immune 
activation of our whole blood donors.

Disclosure Statements: No conflicts of interest.
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Background: In the SARS-CoV-2 pandemic convalescent plasma was 
used as treatment for COVID-19 patients. Therapeutic plasma usually 
needs to be stored under quarantine for at least 4 months to reduce the 
risk of pathogen transmission. Pathogen inactivation is an option to make 
plasma available immediately, but the impact on immunoglobulins is still 
unknown. Therefore, we performed antigen- and Fc receptor- binding 
studies after methylene blue (MB) treatment of plasma.

Methods: Plasmapheresis was performed in healthy donors. Collected 
plasma was split into 3 subunits, one was treated with MB according to 
the manufacturer’s instructions (Macotronic B2, Macopharma, Mouvaux, 
France, peak λ 627±10nm, 120J/cm²). Antigen binding capacity was 
tested before and after MB treatment (n=10). Red cell agglutination 
caused by anti-A and anti-B IgG and IgM was tested using increasing 
plasma dilutions (LISS/Coombs-; NaCl/enzyme test/cold agglutinins-gel 
card, BioRad, Hercules, CA, USA). Further, binding of anti-Epstein-Barr-
Virus (EBV) and anti-tetanus toxin IgG to their antigens were assessed by 
commercially available ELISAs. IgG-Fc-receptor interaction was assessed 
by flow cytometry using THP-1 cells expressing FcRI and FcRII.
Results: There was no difference in red cell agglutination detected by the 
highest plasma dilution using plasma before and after MB/light treatment. 
Antigen binding of anti-EBV (ODmean before MB=1.197, ODmean 
after MB=1.248; p=0.38) and anti-tetanus toxin IgG before and after 
MB-treatment of plasma did not change (ODmean before MB=1.647, 
ODmean after MB=1.626; p= 0.06) as well as the Fc receptor binding 
capacity (plasma dilution=1:1000, MFImean before MB=7.890, MFImean 
after MB=7.170, p=0.26).
Conclusion: Results indicate that MB treatment of plasma neither influ-
ences the binding of IgM and IgG to their epitopes nor the Fc receptor 
interaction of IgG. Based on these results MB treatment of convalescent 
plasma is feasible if quarantine storage shall be shortened or omitted.

Disclosure Statements: The authors have no conflicts of interest to declare.
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Background: The GHPP BloodTrain (BT) project at PEI seeks to ensure 
availability, safety and quality of blood and blood products in sub-Saharan 
Africa through regulatory systems strengthening. Haemovigilance (HV) 
is not yet well established in the majority of African countries. An effective 
HV system is critical for estimating/ assuring the safety of blood transfu-
sions. Establishment and strengthening of HV systems is therefore a key 
strategy for ensuring blood donor and recipient safety in the region.
Methods: As response to pandemic-influenced travel restrictions, 
BloodTrain developed in early 2020 a comprehensive remote technical 
assistance concept based on virtual meetings to continue with project 
activities. The concept was welcomed by the partner countries (PCs) 
Ghana, Nigeria, Tanzania, Zambia and Zimbabwe. In order to estab-
lish HV systems, at first HV Task Teams (HTTs) were formed in each 
of the PCs, composed of representatives from both the National Blood 
Transfusion Service and National Regulatory Authority. The HTTs were 
tasked to lead development of national HV system with the support of 
BT. BT organized and hosted the online conferences, where the progress 
was monitored and the development/elaboration of key documents was 
supported.
Results: National HV frameworks, which define key stakeholders and 
their responsibilities, scope of reporting and type of system were devel-
oped. BT provided initial drafts that were reviewed and further cus-
tomized. Consultative meetings were held to gather feedback and input 
from key stakeholders. BT also facilitated the development of guidelines, 
reporting tools and forms which are a prerequisite for the implementation 
of a functioning HV system. Draft national HV frameworks were success-
fully developed for Ghana, Zambia and Zimbabwe and launched together 
with related documents in the respective PCs through BT-supported 
structured workshops. Work is still ongoing to fully/legally implement the 
HV system elaborated in these frameworks.
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Conclusion: The remote technical support strategy proved to be effec-
tive in establishing and strengthening HV systems in participating PCs. 
BT was able to coordinate the stakeholders of the PCs to work together 
on HV frameworks in virtual meetings. This success is also based on 
already existing good personal working relations. Although engagement 
and commitment cannot easily be established only by virtual means, BT 
demonstrated that virtual meetings help to accomplish complex tasks in 
a pandemic situation.

Disclosure Statements: Es liegt kein Interessenkonflikt vor.
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Background: Hemolysis is a rare but serious complication of intravenous 
immunoglobulin (IVIG) therapy and is mainly linked to the transfer of 
antibodies to blood group antigens A and B (isoagglutinins). Several 
predisposing or risk factors for these hemolytic reactions are discussed. 
We report two cases of acute and severe hemolysis that occurred almost 
simultaneously with the administration of the same batch of IVIG.
Methods: Serological tests including isoagglutinin titers were performed 
in gelcards using standard techniques. The batch of the immunoglobulin 
preparation involved in hemolysis (batch 1) and a second batch (batch 2) 
were tested for isoagglutinin titers using IAT
Case reports: Both patients were treated with high dose (≥ 2g / kg body 
weight) IVIG and hemolysis occurred within 5 days after infusion. 
In patient no 1 (a 2-year old child with PIMS (Pediatric Inflammatory 
Multisystem Syndrome)) hemoglobin acutely dropped from 10,4 to 5,9 
g/dl and LDH increased to 1269 U/l. There was also evidence of intra-
vascular hemolysis (hemoglobinuria).In the second patient, a 21-year old 
female with Guillain-Barre syndrome, hemoglobin dropped from 15 to 
9,1 g/dl.
Results: In the sample received after the hemolytic episode, the child’s 
blood group was determined as AB RhD-positive, however an “irregular” 
Anti-A1 and A2 was detected in the patient’s serum. The direct antiglobu-
lin test (DAT) was positive with Anti-IgG but no antibody could be eluted 
from the RBCs. The second patient  was typed as group A RhD-positive. 
The DAT was weak positive with IgG and Anti-A1 was detected in the 
eluate.
The Anti-B titers in the two different immunoglobulin preparation were 
both 32. However, Anti-A titers were much higher with 128 (batch 1) and 
64 (batch 2), respectively.
Conclusion: Risk factors for IVIG-associated hemolysis include a higher 
single or cumulative dose of IVIG, blood type AB, A, or B, and/or under-
lying inflammatory disease. Different isoagglutinin titers in individual 
immunoglobulin preparations or batches could be of additional signifi-
cance. In particular, newer IVIG are known to have higher titers of IgG 
Anti-A and –B. High-risk patients, especially when receiving IVIG for 
the first time, should be monitored for clinical or laboratory signs of 
hemolysis.

Disclosure Statements: none
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Background: With an incidence of approx. 2-4 cases per 1 million indi-
viduals, drug-induced immune hemolysis (DIHA) is a rare but potentially 
life-threatening event. Due to its rarity, DIHA is often overlooked or mis-
interpreted. The investigation of drug-induced antibodies should be car-
ried out by experienced laboratories.
Methods: Clinical course: A 55-year-old female patient was treated in 
our intensive care unit for a post-Covid-19 syndrome. A terminal kid-
ney failure was one of the known pre-existing conditions. After detection 
of gram- positive cocci, the patient received piperacillin for several days. 
After a pause from antibiotics, the patient received piperacillin again. At 
the same time, the LDH increased paralleled by a sudden increase in the 
strength of the reaction of the direct anti-human antiglobulin test (DAT). 
Piperacillin-induced immune hemolysis was suspected. The patient 
received ceftriaxone instead of piperacillin and the LDH decreased. The 
patient died two days later from respiratory insufficiency.
Results: Serological investigations showed a strongly positive DAT first 
with anti-IgG, later also with anti-C3d. Previously, the DAT had been 
either negative or weakly positive. Indirect antihuman globulin test and 
papain-treated cells revealed an auto-anti-e specificity, but the acid elution 
showed no antibodies. The tests for drug-dependent antibodies confirmed 
red cell antibodies in the patient’s plasma reacting positive in the presence 
of piperacillin and its metabolites. Additionally, antibodies in the eluate 
after acid elution reacted positive with a specific metabolite.
Conclusion: In order to not overlook drug-induced immune hemoly-
sis, a precise medical history is essential if sudden hemolysis occurs. The 
case illustrates that DIHA should be considered when a strongly positive 
DAT suddenly occurs with the (re-)administration of suspect drugs such 
as piperacillin. Patients with DIHA must never receive the causing drug 
again because re-exposure could result in life-threatening haemolysis.

Disclosure Statements: The authors declare no conflict of interest.
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Background: Patients and blood donors are routinely typed for Rhesus 
antigens C, c, E and e when determining blood groups. Variant RHCE 
alleles can diminish expression of these antigens. From January 2018 to 
December 2020, 156 blood samples from donors and patients with dis-
crepant or weak results in RhC phenotyping were evaluated. After ruling 
out Cw-related discrepancies, samples were sent to DRK blood donation 
service NSTOB, Oldenburg for further investigation. 
Methods: Routine RhCE phenotyping was performed with an automated 
blood group analyser (Erythra Diagnostic Grifols S.A.) using two mono-
clonal anti C antibodies (Clone MS-24, P3x25513G8). Discrepant results 
were re-examined manually using column agglutination (Clone MS-24, 
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MS-273/ P3x25513G8; Bio-Rad) and tube test (Clone MS-273, Ortho-
Clinical Diagnostics; Clone MS-24, Immucor).
Sequencing of RHCE-sequences, including exons 1 to 10 and intron/
exon borders, were done by direct taq cycle-sequencing using Bigdye-
terminators v.3.1 and the SeqStudio (Applied Biosystems). Samples with 
presumably wildtype sequence were further investigated by sequencing of 
the 5’UTR region (up to -1500bp) and quantification of RHD and RHCE 
exons 3 to 6 with ddPCR.
Results: Discrepant or weak reactions in RhC phenotyping could 
be detected only by serologic testing using clone MS-P3x25513G8. 
Performing phenotyping with sets of monoclonal antibodies MS-24, 
MS-237 or MS-24, MS-237/ MS-P3x25513G8 did not reveal discrepant 
results.   105 samples were examined by sequencing, which showed the 
following results: see table 1 (beim Druck bitte hier Tabelle aus Anhang 
hochladen)
In 29 samples, no reason for the discrepancies could be identified by DNA 
sequencing of exon 1-10 and 5’UTR. Examination of these samples with 
ddPCR gave a hint for a “masked” hybrid gene (n=3).
Conclusion: From January 2018 to December 2020, we tested 156 sam-
ples from donors and patients. Antibody clones MS-273, MS-24 and 
MS-273/P3x25513G8 did not reveal weak or discrepant results in RhC 
phenotyping.  Sanger sequencing revealed no apparent reason for dis-
crepancies in 29 samples. Further gene expression analysis by e.g. mRNA 
sequencing could exclude a diminished protein expression level leading to 
the observed discrepancies in serological testing.

Disclosure Statements: there are no conflicts of interests
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Background: The Colton blood group system, located on aquaporin 1, 
currently comprises four antigens: two antithetical antigens Co(a) and 
Co(b) and two antigens of very high frequency: Co3 and Co4. A single 
nucleotide variation (c.134C>T) is responsible for Co(a/b) polymor-
phism. Co3 is always present, except in the Colton null phenotype. A 
c.140A>G substitution leads to a rare Co:-1,-2,3,-4 phenotype. Anti-Co(a) 
can cause severe hemolytic disease of the newborn and acute hemolytic 
transfusion reactions.
Methods: A blood sample of a 34 year old female patient was referred 
to our laboratory due to a panagglutinating red cell antibody. Serological 
testing for both antithetical Colton antigens was performed by hemagglu-
tination with a column technique (Ortho Biovue) and a gel card technique 
(Bio-Rad ID-System) by using commercial anti-Co antibodies (Antitoxin 
Germany). Antibody identification in the patient’s serum was performed 
by using an in-house panel of rare red blood cells lacking antigens of high 
frequency. For routine genotyping with specific oligonucleotide prim-
ers and single base extension a MALDI-ToF based assay was selected. 

Additionally, direct taq-cycle sequencing of both the coding and the 
upstream untranslated region of AQP1 was performed.
Results: A red cell specific antibody with the allospecificity anti-Co(a) 
was detected in the patient’s serum. Her own red cells were initially typed 
as Co(a-b-). Interestingly, MALDI-ToF assay as a sreening genotyping 
revealed a CO*A-like and a CO*B-like allele. Sequencing confirmed 
the presence of both C and T at position 134 and revealed an additional 
heterozygous c.140A>G variant leading to an amino acid substitution 
(Gln47Arg). Arginine at position 47 is responsible for the Co:-1,-2,3,-4 
phenotype. In addition, several SNV of unknown influence on Colton 
phenotype were detected in the 5’ untranslated region. Eventually, a 
repeated serological typing with a newly acquired blood sample showed a 
weak expression for Co(b).
Conclusion: Genotyping should always be considered as a supplementary 
tool to serological typing. As exemplified by our case, it can lead to false 
positive results if only selected SNV are taken into account. Sequencing 
of involved alleles is a suitable method for unraveling such discrepancies. 
As previously presumed by other authors, our case underline the require-
ment for glutamine at position 47 for Co(a) expression. The weakened 
Co(b) expression is currently under further investigation.

Disclosure Statements: No conflicts of interest.

PS-2-4
From high-throughput genotyping to nanopore sequencing: 
resolving genotype/phenotype discrepancies of the kidd 
blood group system revealed novel null alleles and a large 
deletion

S. Meyer1, L. Schneider1, M. Gueuning2, N. Trost1, S. Sigurdardottir1,  
C. Engström3, G. Rizzi3, Y. Merki1, K. Neuenschwander1, G. A. Thun2,  
C. Gassner4,5, M. P. Mattle-Greminger2, B. M. Frey1,2

1Blood Transfusion Service Zurich (SRC), Molecular Diagnostics and Cytometry, 
Schlieren, Schweiz 
2Blood Transfusion Service Zurich (SRC), Research and Development, Schlieren, 
Schweiz 
3Blood Transfusion Service Zurich (SRC), Immunohematology, Schlieren, 
Schweiz 
4Private University in the Principality of Liechtenstein, Institute for Translational 
Medicine, Triesen, Liechtenstein 
5Christian-Albrechts-University of Kiel, Institute of Clinical Molecular Biology, 
Kiel, Deutschland

Background: Since 2015, MALDI-TOF mass spectrometry (MS) is 
implemented as routine high-throughput single nucleotide variant (SNV) 
genotyping platform for blood donors at the Blood Transfusion Service 
Zurich. So far, more than 36,000 donors have been genotyped for 46 
selected blood group antigens, including the clinically relevant antigens of 
the Kidd system (Jk, SLC14A1). We assessed genotype/phenotype concor-
dance of Kidd-typing and resolved discrepancies by Sanger and third-gen-
eration Nanopore sequencing.
Methods: High-throughput genotyping of JK relied on MALDI-TOF MS 
based SNV detection at c.838G>A (JK*A/B), and the null alleles JK*01N.03 
(c.582C>G) and JK*02N.01/.02 (c.342-1G>A/C). Phenotyping was per-
formed using standard serological techniques. Genotype/phenotype dis-
crepancies were reassessed by commercially available PCR-SSP kits. To 
resolve discrepancies, coding exons of SLC14A1 were Sanger-sequenced. 
Moreover, we took advantage of the long-read sequencing technology of 
Oxford Nanopore Technologies (ONT) to identify potential large dele-
tions and assign allele haplotypes with respect to causing SNVs. For this, 
the entire coding region of SLC14A1 (~24 kb, exon 3 to 10) was amplified 
in two overlapping long-range PCRs (~13 kb each).
Results: Kidd phenotypes were available for ~12,000 donors (33%). We 
identified genotype/phenotype discrepancies in 17 donors (0.142%), 
seven caused by JK*01N.03 (n=4) and JK*02N.01 (n=3), respectively. All 
further discrepancies were resolved by our combined sequencing strategy. 
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In five donors, we identified known weak (JK*01W.05, JK*02W.04) and 
null alleles (JK*02N.06/08/09). Two discordant results represented new 
null alleles, linked to JK*A (Gly40Asp) and JK*B (Gly242Glu), respec-
tively. Remarkably, three discrepancies could only be resolved by ONT 
sequencing: all samples revealed an identical and yet unknown JK*A 
linked ~5 kb deletion spanning exon 9 to 10. To our knowledge, it is the 
deletion ever described for the JK system.
Conclusion: MALDI-TOF MS based genotyping of the major JK alleles 
reached 99.86% concordance to phenotyping. Sequencing of discrepant 
samples uncovered two new null alleles caused by single SNVs and a 
novel JK*A linked ~5 kb deletion allele which became recognizable only 
by long-read sequencing. Facing the complexity of certain blood group 
systems, ONT provides a reliable tool to overcome challenges in diagnos-
tics with respect to hybrid genes, deletions, and duplications.

Disclosure Statements: None of the authors report conflict of interest.
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Background: Maternal HLA alloimmunisation by pregancy is rather 
frequent and occasionally suspected neonatal alloimmune thrombocy-
topenia (NAIT) has been brought into context with maternal HLA class 
I antibodies when no platelet specific (HPA) antibodies were detectable. 
However, literature reviews predominantly rate HLA antibodies only as 
coincidence and not as causative for NAIT. We add further information by 
presenting a case of neonatal thrombocytopenia with extended laboratory 
investigation.
Methods: NAIT was suspected in a full-term infant that was born with 
17x109 platelets/L and mild signs of petechiae. No further clinical signs 
or reasons for thrombocytopenia were reported. HLA antibody differen-
tiation was performed on maternal and neonatal blood by Luminex LSA 
class I (Immucor Lifecodes, Norcross, GA, USA). Testing for HPA anti-
bodies was done by the MAIPA assay and Luminex PAK Lx (Immucor 
Lifecodes). A flow cytometric crossmatch with the maternal serum and 
the platelets of the father was added. Fetal and maternal HPA genotyp-
ing was performed by PCR-SSP (InnoTrain; Kronberg, Germany) and 
HLA class I genotyping was performed by PCR-SSO (Luminex, Immucor 
Lifecodes).
Results: Transfusion of random platelets raised the infant’s platelet count 
to 130x109/L, but dropped again to 37x109/L within three days. No HPA 
specific antibodies were identified within the maternal serum. Contrary, 
maternal HLA-A, B, and C specific antibodies were detected at MFI values 
up to 8,000 by class I LSA. Only maternal anti-HLA-A2 and 69 were found 
within the baby’s serum at MFI values up to 12,000. After transfusion of 
a 2nd HLA compatible product platelet counts stabilized at >105x109/L. 
HLA-antibody reactivity  persisted in  the infant during follow-up until 
day 39 with MFIs up to 5,800. Although the baby carried the correspond-
ing HLA-A*02 allele the baby’s platelet counts recovered beginning from 
day 11 without further transfusion.
Conclusion: In this case of suspected NAIT selective transfer of the 
maternal anti-HLA-A2 and-69 to the infant that carried the correspond-
ing HLA-A*02 could support the hypothesis of HLA antibody induced 
NAIT. However, normalizing platelet counts without further transfusions 
in the presence of the corresponding antibody for more than 7 weeks 

argues against this theory. In our opinion this case of neonatal thrombo-
cytopenia does not confir

Disclosure Statements: Die Autoren erklären, dass sie keine Interessenkonflikte 
offenzulegen haben. 
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Background: According to current transfusion practice individuals 
with RHD*01W.1, RHD*01W.2 or RHD*01W.3 are treated as RH1 pos-
itive. Transfusion recommendation for RHD*09.03 is still not clear as 
expert opinions diverse, whereas RHD*09.04 is considered as RH1 pos-
itive. Anti-RH1 has been reported in transfusion recipients carrying 
RHD*09.01 and RHD*09.03, but not RHD*09.04.
The aim of this study was to determine the frequency of RHD*09 subtypes 
and potentially adapt transfusion practices.
Methods: A total number of 249 patient samples, referred to our laboratory 
between 2015 and March 2021, carrying a RHD*09 allele were included 
in the study. RH1 blood group phenotyping was done by standard sero-
logical column agglutination testing (ID-system, BioRad). Further RH1 
characterization was assessed by an anti-RH1 antibody panel containing 9 
monoclonal antibodies (D-Screen, Diagast). Molecular investigation was 
initially performed by SSP-PCR detecting common RHD variants (RBC-
FluoGene D weak/variant Inno-Train). In order to differentiate between 
the subtypes RHD*09.03.01, RHD*09.04 and RHD*09.05 a sequence spe-
cific primer (SSP)-PCR detecting SNV 48G>C, 819G>A, 872C>G was 
designed.
Results: The results of RHD*09 subtype genotyping are summarized in 
Table 1. Half of the samples (n=129) were RHD*09.01 (DAR1), 44.2 % 
(n=110) were RHD*09.03.01 (DAR3.1) and 2.4 % (n=6) were RHD*09.04.  
Four of the 249 (1.6 %) samples had other variant alleles. No RHD*09.05 
was found. 
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Tab. 1. Number of samples by RHD*09 subtype alleles and frequency

RHD*09 Subtypes
Number of 
Samples (n) Frequency (%)

RHD*09.01 (DAR1 / Weak D 4.2) 129 51.8
RHD*09.02 (DAR2) 1 0.4
RHD*09.03.01 (DAR3 / Weak partial D 4.0) 110 44.2
RHD*09.04 (DAR4 / Weak D 4.1) 6 2.4
RHD*01W.40 1 0.4
Weak D 4.4* 2 0.8
Total 249 100.0

*no ISBT allele name available

Conclusion: Here we report the frequencies of RHD*09 subtype alleles 
found in patient samples over a period of six years in Switzerland. 
The majority (96%) of RHD*09 subtypes were either RHD*09.01 or 
RHD*09.03.01 and only a small number were RHD*09.04 (2.4%). 
Due to the low number of RHD*09.04 and the still unclear practice for 
RHD*09.03.01 we do not recommend a change in transfusion practice for 
Switzerland for the time being.

Disclosure Statements: The authors have no conflict of interest to declare.
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Background: Platelets contain the key proteins of the proteasome system, 
but its role in anucleated platelets is not entirely understood. Recently, we 
could show that classical agonists lead to an increase of proteasome activ-
ity. In this study, we investigated the interactions of the toll-like receptor 
(TLR) 2 and TLR4, important for the recognition of bacterial patterns, 
and the human platelet proteasome system.
Methods: Fresh peripheral blood samples from healthy donors were used 
to prepare platelet-rich plasma and washed platelets. Samples were prein-
cubated for 1 h with 1 µM of the proteasome inhibitor bortezomib (Bort) 
or with buffer and consecutively stimulated the specific ligands Pam3CSK4 
(TLR2) or LPS (lipopolysaccharides from Escherichia coli; TLR4). 
Proteasome activity was determined with a 20S proteasome activity assay 
kit, chemokine secretion with specific immunoassays. Aggregation was 
measured by light transmission and intracellular reactive oxygen species 
(ROS) production by flow cytometry using a fluorogenic dye.
Results: Specific TLR2 and TLR4 stimulation led to an increase of pro-
teasome activity. Under proteasome inhibition with Bort, threshold 
aggregation responses upon TLR2 stimulation were increased. TLR4 
stimulation with LPS was not able to induce aggregation with or with-
out Bort-preincubation. TLR2- and TLR4-induced release of chemok-
ines, like RANTES, sCD40L or NAP-2, were diminished in Bort-treated 
platelets. Intracellular ROS production induced by TLR2 stimulation was 
partially suppressed under Bort-treatment. Independent from Bort, TLR4 
stimulation was not able to provoke intracellular ROS production.
Conclusion: In analogue to classical agonists, TLR2 and TLR4 stimu-
lation is able to increase proteasome activity. Proteasome inhibition is 
associated with an enhancement of TLR2-induced threshold aggregation. 
Regarding immune-related effects, proteasome inhibition is affiliated with 
the reduction of TLR2- and TLR4-mediated chemokine release and with 
the attenuation of TLR2-induced intracellular ROS production.

Disclosure Statements: The authors have no conflicts of interest to declare. The 
project is supported by the German Research Foundation (DFG, project number 
KO 5256/3-1 and KO 5294/2-1).
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Background: Drug induced immune hemolytic anemia (DIIHA) is an 
immune-mediated phenomenon that leads to the destruction of red blood 
cells. It is a rare but severe complication of drug therapy. We present a case 
of a 12-year-old boy with osteomyelitis treated with various antibiotics 
resulting in a remarkable hemolysis.
Methods: The boy was treated with various antibiotics due to osteomy-
elitis. After drug application he got strong loin pain. Laboratory analysis 
showed signs of severe hemolysis and anemia with hemoglobin (Hb) of 
3.1 g/dl and lactate-dehydrogenase (LDH) of 1069 U/I. After transfu-
sion of one unit of red blood cells (RBC), Hb improved but LDH further 
increased to 2069 U/I. Direct antiglobulin test (DAT) detected strong C3d 
coating. IgG was negative. Indirect antiglobulin test was negative at 37°C 
but we detecteted reactions in saline at 4°C leading to suspicion of cold 
agglutinin hemolysis. Donath Landsteiner Test was negative. There was no 
significant improvement in the hemolytic anemia despite warming RBC, 
suggesting another cause of hemolysis.
Results: Investigation of the patient´s medical history revealed earlier 
episodes of undetermined hemolytic anemia, which could retrospectively 
be interpreted as drug induced phenomena due to previous antibiotic 
treatment. Hence, comprehensive tests for drug-dependent antibodies 
were performed in the presence and absence of the target drugs and their 
ex vivo antigens which confirmed ceftriaxon induced hemolytic ane-
mia. Therefore, administration of ceftriaxone was immediately stopped. 
Further serological work-up showed no cross-reactivity to structurally 
related cephalosporins. It is important to consider  DIIHA as a compli-
cation of drug treatment even if there seem to be additional serological 
findings.
Conclusion: This case clearly illustrates the importance of proper and 
rapid work-up of hemolysis, including medical history. Unclear hemolysis 
in a patient´s medical history must definitely make one think of DIIHA 
as it is often overlooked. Key finding is a positive DAT, especially with 
anti-C3d, and a negative eluate. DIIHA due to ceftriaxone occurs more 
frequently in children and can be fatal, especially if there is already a 
pre-immunization.

Disclosure Statements: The authors declare that there are no conflicts of interest in 
relation to this work.
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Background: The highly polymorphic KELL glycoprotein carries the 
KELL antigens. Up to now, various molecular events were described which 
resulted in a diminished antigen expression or the loss of expression of the 
most prominent antigens KEL1 and KEL2. In this study, enhanced KEL 
typing of a Tyrolean blood donor sample with diminished KEL2 antigen 
expression was conducted.
Methods: Serologic phenotyping, genotyping by real-time PCR and 
genomic DNA sequencing of KEL exons 1 to 19 was conducted.
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Results: RBCs from the donor exhibited weak reactions with anti-KEL2 
reagents while no KEL1 epitope loss was detected. KEL genotyping 
confirmed KEL*01/02 (Met193Thr) heterozygosity and KEL*02.4/02.4 
(Trp281Arg) homozygosity. Subsequent DNA sequencing of the sepa-
rated alleles revealed a KEL*02-specific A575. This novel change encodes 
Glutamine instead of Arginine at amino acid position 192.
Conclusion: Gln192 in the KELL glycoprotein appears to result in a weak-
ened KEL2 expression. This data contributes to the KEL*02M allele reper-
toire and therefore underlines its genetic variance.

Disclosure Statements: We declare no conflict of interest.
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Background: Macrophages are key innate immune cells that mediate 
implant acceptance or rejection. Long term use of titanium implants 
generates wearing particles off. Titanium nanoparticles (TiNPs) favor a 
pro-inflammatory macrophage polarization (M1) and lower the tolero-
genic activation (M2). GDF15 is a cytokine that regulates energy expen-
diture and fibrosis and is endocytosed by stabilin-1. How TiNPs affect the 
healing activities of macrophages and their circulating cytokine levels is 
poorly understood.
Methods: Primary human macrophages were derived from CD14+ 
monocytes and incubated for 6 days under cytokine stimulation in the 
presence or absence of TiNPs. Affymetrix chip assay was used to identify 
the transcriptional effects of TiNPs. GDF15 and STAB1 gene expression 
was analyzed by RT-PCR. Secretion of GDF15 was quantified by ELISA. 
Flow cytometry assessed the effect of TiNPs on endocytosis based on the 
uptake of acLDL-Alexa488, a known ligand of stabilin-1, and MS-1-FITC, 
an antibody directed against the extracellular domain of stabilin-1.
Results: Affymetrix analysis revealed that TiNPs stimulate GDF15 and 
suppress stabilin-1 (clearance receptor of GDF15) gene expression in 
macrophages. GDF15 was expressed significantly higher in all sub-
types of macrophages treated with TiNPs (M0 FC=14,05; M1 FC=10,43; 
M2 FC=4,94; p<0,0002). TiNPs also enhanced GDF15 secretion (M0 
FC=10,26; M1 FC=8,04; M2 FC=13,16; p<0,005). In contrast, expression 
of stabilin-1 was suppressed by TiNPs (M0 FC=16,73; M1 FC=35,19; M2 
FC=20,83; p<0,0008). Flow cytometry demonstrated that endocytosis of 
stabilin-1 prototype ligands acLDL and MS1 was efficiently suppressed by 
TiNPs: for acLDL: M0 FC=2,53; M1 FC=3,56; M2 FC=1,85; p<0,0006, and 
for MS-1 in M1 FC=2,12 and in M2 FC=8,53, p<0,05.
Conclusion: Our data demonstrate that TiNPs have a dual effect on the 
GDF15/stabilin-1 interaction in macrophage system, by increasing pro-
duction of GDF15 and suppressing stabilin-1-mediated clearance func-
tion. In summary, this mechanism can result in a significant increase of 
GDF15 in the extracellular space and in circulation. High systemic and 
local levels of GDF15 can lead to implant complications by disrupting 
inflammatory and healing processes.
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Background: Neonatal alloimmune thrombocytopenia is often caused by 
anti-HPA-1a. A single nucleotide variant in ITGB3 leads to a single amino 
acid substitution (Leu33Pro) in the β3 integrin, which defines the HPA-1 
system. Anti-HPA-1a can cause severe thrombocytopenia and impaired 
angiogenesis leading to intracranial hemorrhage. Neonatal death or 
severe neurological sequelae are devastating consequences. Thus, a surro-
gate marker for predicting clinical outcome of neonates with NAIT would 
be highly valuable.
Methods: From 2009 to 2019, we examined postpartal blood specimens 
from 35 mothers with normal platelet count whose offspring was affected 
by NAIT due to anti-HPA-1a. Additional anamnestic and clinical data 
of both were collected via survey. We measured antibody concentration 
of maternal anti-HPA-1a by a modified version of monoclonal antibody 
immobilization of platelet antigen assay (MAIPA) using a standardized 
antibody preparation of anti-HPA-1a (WHO International Standard, 
NIBSC code: 03/152; 100 IU/ml) for the calibration curve. We selected 
moAb P2 (Beckman-Coulter) for immobilizing GP IIb/IIIa. Maternal 
antibody concentration was determined at three dilutions.
Results: Sex ratio for affected children was 1.19 (male vs. female). In all 
cases neonatal platelet count was <100/nl, in four cases (11.4%) even <10/
nl. Maternal anti-HPA-1a concentration ranged from 0.25 to 163.35 IU/
ml (mean: 34.93 IU/ml). No significant correlation between anti-HPA-1a 
concentration and neonatal platelet count was found (Kendall’s τ=-0.081, 
p=0.495). However, there is evidence for a significant correlation between 
maternal anti-HPA-1a concentration and neonatal petechiae or hema-
tomas (figure 1: A, B). In cases with vs. without these bleeding signs, 
p-value was p=0.031 and p=0.012, respectively (Wilcoxon rank sum test). 
For intracranial hemorrhage, the number of observations was too low for 
a statistical comparison (figure 1: C).
Conclusion: This study could not confirm that antibody concentration is 
a suitable marker for predicting the degree of thrombocytopenia in new-
borns with NAIT due to anti-HPA-1a. However, there was a significant 
correlation between anti-HPA-1a concentration and frequency of pete-
chiae and hematomas. Observations by other authors indicate that the 
degree of fucosylation of anti-HPA-1a-IgG and the epitopes recognized 
by these antibodies are promising predictors for the clinical outcome in 
patients with NAIT.

Disclosure Statements: No conflict of interests
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Background: A six day old newborn was transferred to intensive care 
unit because of respiratory distress and sucking weakness. Routine blood 
count revealed 3500 leukocytes/µl with severe neutropenia (80 cells/µl), 
but normal number of red cells and platelets. Neonatal alloimmune neu-
tropenia (NAIN) caused by maternal antibodies against human neutro-
phil antigens (HNA) was suspected. Maternal Serum and EDTA samples 
from mother, father and newborn were obtained for granulocyte immu-
nological investigations.
Methods: For cell isolation, EasySep™ Direct Human Neutrophil Isolation 
Kit (Stemcell Technologies) and dextran sedimentation were used. 
Antibody detection was performed by granulocyte aggregation test 
(GAT), granulocyte immunofluorescence test (GIFT) and white blood 
cell immunofluorescence test (WIFT). For monoclonal antibody-spe-
cific immobilization of granulocyte antigens (MAIGA), mouse anti-
bodies against CD16b, CD177, CD11b, and HLA Class I were utilized. 
HNA Genotyping was conducted by PCR-SSP using HNA Ready Gene 
(Inno-train). Flow cytometric immunophenotyping was performed with 
anti-CD16 antibodies. Additional, PCR and multiplex ligation-dependent 
probe amplification (MLPA, MRC Holland) were applied to investigate 
the FCGR3B gene.
Results: Maternal serum was positive with neutrophils in GAT, GIFT and 
WIFT, showing additional reactivities with monocytes and lymphocytes. 
MAIGA was positive with all monoclonal antibodies specific for CD16b 
(=HNA-1 or FcγRIIIb) and HLA class I. Dilution experiments revealed 
that maternal serum contained strong anti-CD16b antibodies (WIFT 
1:256, GIFT 1:32, GAT 1:2, MAIGA 1:8). HNA genotyping of the mother 
revealed a complete lack of HNA-1a/-1b and -1c alleles, while father and 
newborn were typed HNA-1a/b and HNA-1b, respectively. Flow cytomet-
ric immunophenotyping of maternal leukocytes showed absence of CD16 
on neutrophils but normal low-level expression on monocytes. PCR and 
MLPA confirmed a homozygous deletion of the FCGR3B gene of the 
mother.
Conclusion: The results indicated that NAIN was caused by maternal 
anti-FcγRIIIb antibodies due to a rare FcγRIIIb deficiency of the mother. 
This deficiency occurs with a frequency of 0.1% and is described as risk 
factor for autoimmunity. Furthermore, maternal anti-FcγRIIIb antibodies 
have to be considered in future pregnancies and even blood donations.
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Background: Acute kidney injury is a common finding in septic patients. 
Various techniques are available for support or substitution of the kidney’s 
function, including continuous veno-venous hemofiltration, requiring 
anticoagulation such as systemic administration of heparin or regional 
citrate to prevent clotting. It is known that acute kidney injury affects leu-
kocyte function, but effects of CVVH and its anticoagulants on leukocyte 
function and phenotypes have not been examined so far.
Methods: Patients of ages 18 to 90 years were screened for KDIGO stage 
3 acute kidney injury classification, severe sepsis or septic shock, use of 
vasopressors. Upon inclusion, CVVH was started within 24h and blood 
samples were collected before start of CVVH and at different time points 
as indicated. Blood samples were transferred to the laboratory and a whole 
blood perfused human microfluidic chamber system employed for mea-
surement of leukocyte recruitment. Flow cytometry was applied for the 
study of surface expression in density gradient isolated leukocytes.
Results: Acute kidney injury is associated with a loss of reduction in roll-
ing velocity of leukocytes on E-selectin and ICAM-1 and reduced chemo-
kine-induced leukocyte arrest compared to healthy controls. Subgroup 
assessment of heparin vs. citrate anticoagulation revealed no difference 
between the mode of anticoagulant used. Flow cytometric determination 
of surface levels of CXCR2 revealed significantly diminished levels in AKI 
patients compared to healthy control leukocytes whereas PSGL-1 levels 
were not affected.
Conclusion: Summarizing, we could show that acute kidney injury 
impairs human leukocyte functionality and surface patterns. Duration 
and/or mode of anticoagulation during CVVH-treatment does not 
improve leukocyte function in septic acute kidney injury patients.
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Background: The monoclonal antibody immobilization of platelets 
(MAIPA) assay is the standard assay for the detection of auto-/alloantibod-
ies in patients with thrombocytopenia. Labile glycoprotein that dissociates 
from older platelets require fresh platelets, especially to detect antibod-
ies against antigens of the HPA-3 and HPA-15 systems. We established a 
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potentially novel diagnostic tool based on the use of hematopoietic stem 
cell-derived megakaryocytes (MKs) instead of donor-derived platelets.
Methods: CD34+ cells were magnetically isolated from buffy coat and dif-
ferentiated for 28 days in vitro into MKs. We performed a flow cytometry 
analyses to characterize the MK cell lines (CD41, CD42a expression and 
DNA content). The alloantigens of MKs and platelets were determined 
using a MAIPA derived assay with WHO standard sera containing anti-
bodies directed against HPA-1a, -3a and -5b.
Results: The monoclonal antibody immobilization of megakaryocyte anti-
gens (MAIMA) assay showed similar OD amplitudes compared to MAIPA 
using WHO reference reagents for HPA 1a (0.51±0.13 vs. 0.52±0.20, 
p=0.99) and HPA5b (0.15±0.09 vs. 0.25±0.07, p=0.40). However, OD 
amplitudes were significantly lower in MAIMA than MAIPA for HPA 3a 
(0.19±0.03 vs. 0.53±0.07, p=0,02).
Conclusion: Our results demonstrate that the MAIMA assay has simi-
lar performance characteristics compared with MAIPA for anti-HPA 
1a and -5b. Further studies are needed to define the role of buffy coat 
derived megakaryocytes for donor independent investigations of 
alloimmunisation.
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Background: Low platelet count is a common clinical finding during early 
stages of malaria infection in humans. Despite growing evidence of plate-
lets playing a crucial role in malaria pathophysiology, mechanisms lead-
ing to the decreased platelet counts in malaria are still poorly understood. 
In this study, we utilized a controlled human malaria infection (CHMI) 
model used for vaccine clinical trial to investigate several platelet parame-
ters during early stages of Plasmodium falciparum (Pf) infection.
Methods: We used flow cytometry to analyze circulating platelets in 
healthy, malaria-naïve, adult volunteers undergoing CHMI using infec-
tious Pf sporozoites. Volunteers were followed daily until parasites were 
detected in the circulation by RT-qPCR. The following parameter were 
analyzed: Platelet count, mean platelet volume (MPV), platelet desi-
alylation, the expression of CD62P as α-granule and CD63 as a δ-gran-
ule marker, respectively. The platelet responsiveness was investigated by 
determining the platelet activation markers after incubation with the 
agonist adenosine diphosphate (ADP), or thrombin receptor-activating 
peptide (TRAP).
Results: We found a significant drop in platelet count of all malaria pos-
itive participants 10 days after Pf-inoculation. Interestingly, MPV was 
found to be lower in malaria positive subjects and relatively decreased 
from day 8 onwards. On the other hand, increased platelet desialylation 
was observed in malaria positive subjects. Flow cytometry analysis showed 
that platelets of a subgroup of participants were pre-activated as indicated 
by the higher CD62P expression compared to control blood donors. No 

significance differences were observed in platelet markers CD42a, CD63 
as well as in cell viability and apoptosis.
Conclusion: In conclusion, our study shows that early malaria infection 
leads to a significant thrombocytopenia in infected patients during CHMI. 
The higher incidence of desialylated platelets and decreased MPV among 
infected participants indicate that the cleavage of sialic acid on platelets, 
and probably megakaryocytes, might be involved in the pathophysiology 
of malaria-induced thrombocytopenia.
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Background: Hemoglobin loss is one of the most salient outcome param-
eters of the quality of a surgical intervention. Moreover, robust estimation 
of the typical blood loss during a certain intervention can be used to make 
decisions with respect to perioperative anemia management. However, no 
formulae to predict blood loss have been established itself as gold stan-
dard. In this study we sought to generate a reasonably precise and correct 
hemoglobin loss prediction tool and derive a prediction formula.
Methods: Collected bone marrow of healthy donors were retrospectively 
analyzed as a minimal dataset for controlled bleed. Hemoglobin loss (g) 
was determined as the hemoglobin concentration (g/L) in the bone mar-
row product times its volume. Information on donor height, weight, age, 
sex and BMI, CBC before and after donation in blood, CBC and volume 
in the product was collected and considered for the analyses. The formula 
was generated by standard machine learning approaches using different 
models (linear regression, ridge regression, random forest, K-nearest, 
etc.).
Results: In this retrospective study a cohort of 402 healthy bone marrow 
donors was analyzed. Controlled hemoglobin loss was between 29 and 
233 g. Of the classical supervised learning algorithms applied, the linear 
regression model performed at least as well as the more complex models 
and was further used to analyze and check for robustness. Weight, height, 
sex and hemoglobin concentration before and on the morning after the 
intervention were sufficient to generate a formula for estimation of hemo-
globin loss. The resulting model yields an R² of 53.2% with similar preci-
sion throughout the entire range of volumes or donor sizes.
Conclusion: This study introduces a precise formula for prediction of 
hemoglobin loss. It will allow objective benchmarking of surgeons’ per-
formance and will enable informed decision making as to the need for 
pre-operative type-and-cross only vs. reservation of RBC units, depend-
ing on a patient’s anemia tolerance, and thus contribute to resource 
management.
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Background: Postpartum hemorrhage is a complication that occurs in 
ca. 2-6% of women post birth  and can lead to rapid blood loss, shock 
and even death. We describe a case of postpartum hemorrhage, which 
escalated to dilution coagulopathy, hysterectomy, shock and multiple-day 
intensive care treatment. The aim of this case study is to evaluate manage-
ment and identify lessons to be learned in terms of structural aspects and 
patient blood management.
Methods: We conducted a case study of a near-fatal case of postpartum 
hemorrhage. Aspects of clinical care, interdisciplinary cooperation, qual-
ity standards and hemotherapy were studied.
Results: In the underlying case, several aspects of postpartum care were 
lacking and contributed to the dramatic course. Especially, lack of com-
plying with standard practice and delayed escalation of therapy because of 
unwarranted optimism, contributed negatively.
Conclusion: Postpartum hemorrhage is one of the leading causes of death 
due to pregnancy and childbirth. This case illustrates the importance of 
following standard procedures when caring form women with higher than 
usual blood loss postpartum and stress the importance of acting swiftly 
to prevent negative consequences in terms of hemodynamic changes and 
coagulopathy.
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Background: Platelets are blood cells with hemostatic and immunological 
functions. Despite absence of a nucleus, platelets express a proteasome 
system. However, its functional role is still subject of research. Recently, 
we could show that proteasome inhibition results in attenuation of inhibi-
tory signaling. In this study, we investigated further important functional 
characteristics of platelets under proteasome inhibition.
Methods: Citrated whole blood (WB) was obtained from healthy donors. 
For proteasome inhibition, WB was preincubated with 5 nM or 1 µM 
bortezomib for 24 h prior to preparation of platelet-rich-plasma (PRP) 
or washed platelets. For flow chamber experiments, PRP was prepared 
from native WB and incubated with 1 µM bortezomib for 1 h. Agonist-
induced aggregation or ristocetin-induced agglutination was measured by 
light transmission method. Platelet adhesion on collagen-coated surface 
was assessed by live cell imaging using flow chamber and fluorescence 
microscopy. Phosphorylation levels of protein phosphatase 2A (PP2A), 
an important phosphatase interacting with the vasodilator-stimulated 
phosphoprotein (VASP), were determined by Western blot analysis.
Results: Aggregation and agglutination responses using threshold agonist 
concentrations were enhanced in bortezomib-treated samples. Proteasome 
inhibition was associated with increased platelet adhesion to fibrinogen-, 
collagen- or ristocetin-coated surfaces under static conditions, indicated 
by more dendritic and spread forms of platelets. Under flow conditions, 
platelets showed faster adhesion and larger thrombus-covered area on 
collagen-coated chamber surface under proteasome blockade. Compared 
to control platelets, phosphorylation levels of PP2A were reduced in bor-
tezomib-treated platelets, with or without prostaglandin E1 stimulation.

Conclusion: The hemostatic function of platelets is supported by prote-
asome inhibition, indicated by facilitated platelet adhesion on surfaces. 
In addition, threshold aggregation and agglutination is enhanced. PP2A 
phosphorylation is reduced after bortezomib preincubation, suggesting 
a link of PP2A activation with alleviated VASP phosphorylation. These 
results point to a potential role of the proteasome system in cytoskeletal 
rearrangement and its regulation by inhibitory signaling.
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Background: Extracorporeal membrane oxygenation (ECMO) and left 
ventricular assist devices (LVAD) are increasingly used in critically ill 
patients with respiratory and/or cardiac failure. Unfractionated heparin 
(UFH), the anticoagulant with the highest risk for development of HIT is 
the predominately used anticoagulant for circuit patency. The diagnosis 
of HIT is, however, very challenging in critically ill patients undergoing 
extracorporal circulation (ECC).
Methods: Our objective was to assess the incidence and the risk factors 
of HIT among patients treated with ECC. We collected clinical and labo-
ratory data of a prospective, consecutive patient cohort undergoing ECC. 
Additionally, blood samples were taken at day 0, 1, 6 and 10 after ECC 
implementation. A history of a coagulation and/or platelet disorders were 
exclusion criteria. Diagnosis of HIT was made by using the 4Tscore, the 
Platelet factor 4 (PF4)/heparin IgG EIA and the functional assay (HIPA). 
HIT was defined as a positive EIA and HIPA result.
Results: In this study, 56 patients were included. Among them, 31 patients 
received veno-arterial (va) ECMO, 14 patients veno-venous (vv) ECMO 
and 11 patients LVAD support. All patients received UFH. 53 patient devel-
oped thrombocytopenia <100 and 11 had new thrombosis.  According 
to the 4T-Score 5%, 14%, 66%, and 65% had clinically suspicion of HIT 
(score >3) at day 0, 1, 6 and 10, respectively. Seroconversion (newly devel-
oped PF4/heparin IgG-antibodies as detected in EIA) was found in 23% 
and 42% patients at day 6 and 10, respectively. However, the Frequency of 
HIT (both EIA and HIPA positive) was estimated to be 3.57% and 4% at 
day 6 and 10, respectively. None of the patients with 4Tscore below 3 had 
clinically relevant HIT.
Conclusion: Incidence of clinically relevant HIT with ECC is low despite 
the high prevalence of thrombocytopenia (95%) and IgG seroconversion 
(42%). The 4T score is not able to identify the risk of HIT in this patient 
cohort, but it can rule out HIT. The diagnosis of HIT should be performed 
on the basis of platelet activating antibodies in a functional assay to avoid 
overdiagnosis of HIT.
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Background: The inactivation of thrombin by the serine protease inhib-
itor (SERPIN) antithrombin (AT) plays a central role in the regulation of 
hemostasis. This makes hereditary AT deficiency, which can be caused 
by various SERPINC1 gene mutations, a major thrombophilic risk fac-
tor. Thrombin inhibition kinetics strongly depend on the plasma levels of 
wild-type AT. If and to what extent different SERPINC1 mutations affect 
thrombin inhibition kinetics has not been characterized so far.
Methods: The study population included 36 thrombophilic patients (24 
females) with 19 different SERPINC1 gene mutations, mean AT levels of 
65% in a thrombin-based functional assay, and mean AT antigen levels of 
68%. Samples from 26 healthy controls (10 females) and normal pooled 
plasma (NPP) mixed with AT-deficient plasma were additionally ana-
lyzed. To assess thrombin inhibition kinetics, thrombin (3.94 mU/mL final 
concentration) was added to citrated plasma. Subsequently, endogenous 
thrombin inhibition was stopped by addition of the reversible thrombin 
inhibitor argatroban and the amount of argatroban-complexed thrombin 
quantified using an oligonucleotide-based enzyme capture assay.
Results: The mean plasma half-life of thrombin was significantly pro-
longed in the cohort with AT mutations in comparison to the control 
group, with 119.9 vs. 55.9 s (P=2.8·10–11). A mean plasma half-life 
of thrombin of 58.6 s measured at 100% AT activity and antigen levels 
in undiluted NPP prolonged to a maximum of 156.6 s in AT-deficient 
plasma. Thrombin half-lives in patients with AT mutations were compa-
rable with those in NPP preparations with equivalent AT plasma levels, 
or remarkably, were distinctly longer. With 120.8 s at 20% AT activity, the 
mean plasma half-life of thrombin in the NPP preparations corresponded 
to that in patients with AT mutations (119.9 s), in whom a mean AT activ-
ity of 65% was observed.
Conclusion: Thrombin inhibition kinetics are affected by AT mutations. 
In addition to the measurement of AT activity and antigen levels, their 
assessment in patients with hereditary AT deficiency can provide infor-
mation to better characterize different AT mutations. The finding of 
disproportionately prolonged thrombin half-life times in relation to AT 
levels in several AT mutations warrants further research on a potential 
association between thrombin inhibition kinetics and thrombotic risk.
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Background: Thrombotic complications as well as thrombocytopenia 
and bleeding complications requiring transfusion are common in septic 
patients. One main regulator of platelet counts is thrombopoietin (TPO), 
which was shown to impact platelet production as well as platelet activa-
tion. Sepsis is associated with changes in platelet numbers and differences 
in TPO levels have been reported during systemic inflammation.
Methods: TPO-levels in sepsis and septic-shock have not been system-
ically evaluated. We thus set out to determine changes in TPO levels in 
patients with sepsis and septic shock. We conducted a meta-analysis of 
TPO-levels in patients with sepsis. Scientific databases were searched for 
studies examining thrombopoietin levels in adult sepsis and septic-shock 
patients until April 10th, 2020. Two independent reviewers screened 
records and full-text articles for inclusion.

Results: 81 items were screened out of which 4 studies met the inclusion 
criteria, totaling 295 subjects. Sepsis and severe sepsis were both associ-
ated with increased levels of thrombopoietin. TPO-levels did not show 
significant differences between severe sepsis and septic shock patients. 
Analysis of platelet counts showed high heterogeneity.
Conclusion: Increased levels of thrombopoietin are present both in 
sepsis and severe sepsis and can be utilized to assess sepsis patients. 
Thrombopoietin cannot be used to differentiate between severe sepsis and 
septic-shock but might hint towards different stages of platelet produc-
tion and –consumption being present during sepsis. Consequences for 
the transfusion of platelet preparations, possibly leading to increased pre- 
activation, need to be assessed in further detail.
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Background: Vaccine-induced immune thrombotic thrombocytopenia 
(VITT) is characterized by the presence of platelet activating antibodies 
against platelet factor 4 (PF-4). The prompt diagnosis is of paramount 
importance in the management of VITT. First step in the laboratory diag-
nosis of VITT is the detection of anti-PF4 antibodies. Although recently 
published expert opinions recommend against the use of rapid immuno-
assays, their diagnostic performance have not been investigated system-
atically before.
Methods: In this retrospective single-center study, we evaluated the cor-
relation between rapid immunoassay, enzyme-linked immunosorbent 
assay (ELISA) and modified heparin induced platelet aggregation assay 
(HIPA) in patients with findings suggestive of VITT. A commercially 
available PF4 rapid immunoassay (ID PaGIA H/PF4, Diamed) and an anti 
PF4/Heparin ELISA (Zymutest HIA IgG, Hyphen) were used according to 
manufacturer’s instructions. A sample was considered reactive in ELISA if 
the optical density (OD) was ≥0.500. Modified HIPA was accepted as the 
gold standard test.
Results: Between March 8th and May 20th, 34 samples were analyzed 
with PF4 rapid immunoassay. Of these 10 were positive, 21 negative and 
3 doubtful in rapid immunoassay. ELISA was positive in 9 samples and 
modified HIPA was positive in 8 samples. Sensitivity and specificity of 
rapid immunoassay were 63% and 87%, respectively. On the other hand, 
sensitivity and specificity of ELISA were 88% and 92%, respectively.
Conclusion: Rapid immunoassays are not reliable in the detection of 
anti-PF4 antibodies in patients suspected of VITT. As recommended by 
current guidelines, rapid immunoassays should not be used in the diagno-
sis of patients suspected of VITT.
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Background: The provision of stem cell products is a complex and 
time-consuming process with a number of challenges like donor non-avail-
ability or COVID-19-related travel restrictions. The establishment of 
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a stem cell bank for cryopreserved peripheral-blood stem-cells aims to 
accelerate the overall process and to ease transport conditions. To pro-
vide transplants with high product quality and low cell losses after freeze-
thaw cycle, we present a robust and reproducible routine process under 
GMP-conditions.
Methods: Stem cell apheresis products were transported to and processed 
at our GMP-clean room facility within the prescribed shelf-life of 72 h. 
Each product was split in dedicated cryobags with a final volume of 2 × 
100 ml and cryopreserved with 5% DMSO as cryoprotectant. After a min-
imum of 24 h, bags and corresponding retain sample tubes were thawed 
for analysis. Assays for cell counts (CD34+, CD45+, CD3+) and viabil-
ity (assessed by 7AAD) were performed using standard flow cytometry 
methods (BD FACSLyric flow cytometer, antibodies from BD; ISHAGE 
protocol). Colony forming unit- (CFU-) assays were performed to assess 
potency of stem cells. All results were compared to pre-cryopreservation 
results.
Results: About 20 allogenic apheresis products were processed for cryo-
preservation. Products were cryopreserved using a controlled rate freezer 
and transferred to storage in the vapour phase of liquid nitrogen. Median 
post-thaw viability of CD34+ and CD45+ cells was >80% and >60%, 
respectively. No correlation between post-thaw viability and DMSO expo-
sure time or age of apheresis product was seen. The calculated median 
recovery of viable CD34+ cells after thawing was >70%. Need of volume 
reduction as well as other handling steps before cryopreservation resulted 
in limited cell loss. Proliferation of hematopoietic stem cells was seen in all 
analyzed samples. Post-thaw quality of retain sample tubes were similar to 
results of corresponding cryobags.
Conclusion: We show that cryopreservation of apheresis products is fea-
sible without significant loss of quality or cell numbers. The process is 
easy to perform and robust with respect to recovery of leucocytes and 
viable CD34+ cells. Our cryopreservation protocol is optimized for using 
cryobags, nevertheless post-thaw results of bags and corresponding retain 
sample tubes are comparable.
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Background: Healthy registry donors have become the backbone of stem 
cell transplantation programs, whereas a small minority are called upon 
twice. Anecdotal evidence provides no hard reasons to disallow sec-
ond-time mobilized apheresis, but few centers have treated enough two-
time donors for definitive conclusions. Moreover, the efficiency of G-CSF 
varies greatly between donations. Comparison of outcomes of first vs. 
second donations can formally confirm G-CSF responsiveness as intrin-
sically determined.
Methods: This is a retrospective single institute study where second-time 
donors donating between 2009 and 2013 were identified in the donor data-
base and data from both donations were extracted. Adverse events from 
mobilization were informally queried just prior to starting the apheresis. 
CD34+ cell enumeration was done by single-platform flow cytometry 
using the CE-marked SCE kit (Becton-Dickinson, Heidelberg, Germany) 
on the FACSCalibur with Cellquest software (Becton-Dickinson). 
Complete blood counts from donor blood and apheresis products were 
done with Sysmex XT1800 (Norderstedt, Germany).

Results: In our database, we identified 60 donors (1.3%) who received two 
cycles of G-CSF 24 days to 4 years apart. First and second mobilization 
and collection proceeded without severe or unusual adverse effects. First-
time mobilization efficiency was highly predictive of second-time mobi-
lization. Neither mobilization efficiency nor time lag between donations 
affected the similarity of first- and second-time mobilization outcomes.
Conclusion: With the caveat that only donors with an unremarkable 
first donation were cleared for a second, our data indicate that a second 
donation is feasible, equally tolerable as a first donation, and efficient. 
Moreover, the data strongly support the notion of donor-intrinsic vari-
ables dictating mobilization response and argue against relevant damage 
to the stem cell compartment during mobilization with rhG-CSF.
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Background: Chimeric antigen receptor (CAR) T-cells have shown great 
success in the treatment of CD19-positive hematopoietic malignancies. 
However, the efficacy in the treatment of solid tumors is still lacking. 
Recently it was shown that attenuating intracellular CD3ζ signaling of a 
CAR can lead to improved effector functions and persistence in vivo. By 
introducing similar modifications into a PSMA-targeting CAR we aim to 
enhance the efficacy of CAR T-cell treatment in a solid tumor model.
Methods: The CD3ζ modified (ITAM-less) CAR was produced by site- 
directed mutagenesis and rigorously characterized in vitro. The parental 
CAR, the ITAM-less CAR, and controls were co-cultured with different 
PSMA-positive or negative target cell lines. CAR T-cell cytolytic poten-
tial was determined using an XTT-based cytotoxicity assay. CAR T-cell 
activation, differentiation, exhaustion and cytokine secretion were ana-
lyzed using flow-cytometry based assays. The proliferative capacity of the 
CAR T-cells was investigated by repeatedly exposing the cells to irradiated 
PSMA+ target cells and measuring the proliferation and enrichment of 
CAR-positive cells.
Results: The in vitro assays demonstrated an overall similar function of 
both CAR constructs. When comparing the cytolytic potential of the CAR 
T-cells no significant differences (80-90% specific lysis at a 1:1 effector:tar-
get ratio) were observed. In lower dilutions, parental CAR T-cells showed 
higher cytolytic activity. Analyzing and comparing CAR T-cell activation, 
differentiation, exhaustion, cytokine secretion and proliferative capacity 
showed PSMA-specific responses and no significant differences between 
cells bearing either CAR construct.
Conclusion: The modification of the CD3ζ tail of a PSMA-targeting CAR 
affected in vitro neither expression nor function of the CAR T-cells. This 
is consistent with previous data (Feucht et al., 2019, Nat Med) that demon-
strated that ITAM-less CAR T-cells benefit from the attenuated signal-
ing only in vivo, where they show increased survival and persistence. In 
future experiments, we will analyze the in vivo efficacy of the modified 
CAR T-cells. (Supported by Deutsche Krebshilfe)

Disclosure Statements: No conflict of interest.
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Rapid generation of monocyte-derived antigen presenting 
cells with dendritic cell-like properties

S. Cunningham1, H. Hackstein1

1Universitätsklinikum Erlangen, Transfusionsmedizin, Erlangen, Deutschland

Background: One of the major challenges in cellular therapy is the estab-
lishment and validation of production protocols meeting good manu-
facturing practice requirements. Dendritic cells (DC) are of particular 
therapeutic interest, due to their critical role in T cell response initiation 
and regulation. Conventional wisdom has it, that DC-generation from 
monocytes (MoDCs) takes up to 7-9 days. However, we questioned if 
it was possible to generate functional DC in a significantly shorter time 
interval.
Methods: Monocytes were magnetically enriched from  from PBMC by 
CD14+ selection.  We therafter  screened and validated culture compo-
nents and conditions which can give rise to MoDC in less than 48h, in 
terms of surface marker expression, endocytosis and induction of anti-
gen-specific T cell expansion using flow cytometry.
Results: Comparison between media and supplements as well as cyto-
kines,  including IL-10, FL and MIF, lead to the development of a 36h 
protocol. 36h monocyte-derived antigen presenting cells (MoAPCs) dis-
played a similar phenotype to 48h MoAPCs and “gold standard” MoDC in 
terms of HLA-DQ,DP,DR, CD83 and DC-SIGN expression. Endocytosis 
of dextran and albumin as well as cytokine secretion of IL12-p70 resem-
bled previously described 48h MoAPCs. 36h MoAPCs displayed anti-
gen-specific CD4+ and CD8+ T cell expansion capabilities using Tetanus 
toxoid as a model antigen.
Conclusion: This study has important implications for the generation of 
DC-based cellular therapies, allowing a more cost and time efficient gen-
eration of MoDCs. The clinical relevance of 36h MoAPCs remains to be 
further validated.

Disclosure Statements: The authors declare no conflicts of interests.
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Background: Immune cell dysfunction is a central part of immune paral-
ysis in sepsis. Granulocyte concentrate (GC) transfusions can induce 
tissue damage via local effects of neutrophils. The hypothesis of an extra-
corporeal plasma treatment with granulocytes is to show beneficial effects 
with few side effects. Clinical trials with standard GC have supported 
this approach. This ex-vivo study investigated the functional properties 
of purified granulocyte preparations during the extracorporeal plasma 
treatment.
Methods: Purified granulocyte concentrates (pGC) were stored up to 72 
hours and compared with sGC. The granulocyte concentrates were used 
in an immune cell perfusion therapy model simulating a 6h treatment. 
The therapy consists of a plasma separation device, and an extracorporeal 
circuit. Plasma is perfused through the tubing system with donor immune 
cells of the GC and only the treated plasma is reinfused. The donor 
immune cells are retained in the extracorporeal system and discarded 
after treatment. Plasma of sepsis patients and healthy donors was used as 
plasma source to simulate patients. Granulocyte efficacy information on 
phagocytosis, oxidative burst and cell viability as well as cytokine release 
were assessed.
Results: In pGC, the metabolic surrogate parameters of cell functionality 
showed comparable courses even after a storage period of 72 hours. In 
particular, glucose and oxygen consumption were lower after extended 

storage. The course of the lactate dehydrogenase concentration yields no 
indication of cell impairment in the extracorporeal circulation. The cells 
were viable throughout the entire study period and exhibited good phago-
cytosis and oxyburst functionality.
Conclusion: The functional capacity of the cells in the extracorporeal cir-
cuit, which was adequately preserved even after 72 hours of storage, is a 
promising indicator of the efficacy of the system and encourages further 
clinical studies.

Disclosure Statements: Fanny Doss, Sandra Doss, Magdalena Milej, Steffen 
Mitzner, Jens Altrichter are employees or shareholders of ARTCLINE GmbH.
All other have no conflict of interest.  
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Background: Use of donor granulocyte concentrate (GC) has been lim-
ited due to its short limited storage time of 6–24 h, which is partially due 
to residual red blood cells (RBC) and platelets and the its resulting lactate 
production creatingleading to an acidotic milieu. To increase improve this 
storage time, we developed a closed system procedure compatible with 
standard blood bank technologies to remove RBC and platelets and to 
enrichthus enrich the Granulocytes.
Methods: Standard GC (sGC) was sedimented, washed twice with 0.9% 
sodium chloride (NaCl) and resuspended in blood group-identical 
fresh frozen plasma with glucose. The resulting intermediate GC (iGC) 
was aliquoted into the final purified GC (pGC) and was then stored in 
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gas permeable platelet storage bags at a cell concentration of about 
5×107 ± 1.8×107 leukocytes/mL without agitation at room temperature 
for up to 96 h. From onea single sGC ina mean of three pGC containing 
about 1.5x1010 granulocytes each were produced. Cell count and viability, 
pH, blood gases, phagocytosis and oxyburst were monitored daily.
Results: A significant reduction in RBC (98%) through sedimenta-
tion, and platelets (95%) by washing purified the WBC population and 
enriched the GC. After 72 h of storage, more than 80% of the initial cell 
count of GC remained, was viable (≥97%), and exhibited a high phagocy-
tosis and oxyburst functionality, whereas sGC demonstrated a markedly 
decreased oxyburst already after 24 h.
Conclusion: Purification extends the maximum storage period of GC 
from 24 h to 72 h and may therefore improve the availability of GC and 
its clinical use.

Disclosure Statements: Fanny Doss, Sandra Doss, Magdalena Milej, Steffen 
Mitzner, Jens Altrichter are employees or shareholders of ARTCLINE GmbH.
All other have no conflict of interest.  
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Autologous serum eye drops – Implementation and first 
experiences at blood transfusion service Zurich, Swiss Red 
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Background: Autologous serum eye drops (ASED) are used in severe 
cases of dry eyes and persistent corneal defects. ASED consist of serum 
prepared from patient’s own blood and contain substances promoting 
wound healing like epidermal growth factor. About 460ml of whole blood 
(WB) are needed to produce 120 vials containing approx. 1.3ml serum 
each. Here we describe the introduction of ASED manufactured with a 
closed system at our centre in 2020 and first experiences made in routine.
Methods: Validation lots were produced from 4x460, 4x240, and 4x140mL 
WB. 240mL (60 vials) and 140ml (30 vials) are low volume options. Half 
of donations collected in bag A of triple dry set MRV502B (Macopharma) 
were stored <12h and half >24h at RT to allow clotting before centrifu-
gation (15min/4068g). Serum was separated into bag B, centrifuged, and 
transferred into bag C. Bag C was sterile connected to set TF30 (Meise) for 
final aliquotation. Release criteria were sterility acc. to Ph. Eur., appear-
ance, and negative tests for HIV, HBV, HCV, HEV, Syphilis. Residual cells 
were measured for information only. In routine, donation criteria are 
less strict than for standard blood donors since products are autologous. 
ASED are delivered via physicians.
Results: Sterility testing for serum was successfully validated on the 
BACT/ALERT system (bioMérieux) acc. to Ph. Eur (aerob bottle). All val-
idation lots passed release criteria. However, 1 failed the initial sterility 
test, but retesting strongly suggested sample contamination during han-
dling. Hence, to reduce contamination risk, a sterile docking device was 
developed to link sampling bag and syringe. Residual cells ranged 0.2–50.7 
leukocytes/µl, 0.2E6–1.8E6 erythrocytes/mL, 0.9E9–9.0E9 platelets/L. In 
routine, 11 lots were produced from 7 patients (25–89y). 2 patients had to 
be deferred and 3 qualified for 240mL only. All lots passed release criteria 
and residual cells didn’t exceed validation results. The transport box kept 
temp. <-10°C for >10h.
Conclusion: Validation and implementation of ASED was successful and 
positive feedback was given by physicians. Unfortunately, not all patients 
qualified for ASED. Clotting conditions chosen (12–24h, RT) avoided 
night shifts and post manufacturing coagulation even if anticoagulant 
medication was taken. The BACT/ALERT system can be used for steril-
ity testing of ASED if validated appropriately and the use of an in-house 
developed docking device facilitates sample handling and reduces con-
tamination risk.  

Disclosure Statements:  Received support from Meise GmbH Medizintechnik, 
Schalksmühle, Germany (manufacturer of material to produce autologous serum 
eye drops).
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Background: Paul-Ehrlich-Institut (PEI) supports African partner coun-
tries via the GHPP in establishing effective regulatory structures in the 
fields of blood transfusion and vaccines/biomedical therapeutic products. 
Capacity-building trainings are a core activity to accomplish these objec-
tives. Due to the COVID-19 pandemic, PEI has been replacing on-site 
workshops with e-learning activities. The presentation summarizes 
PEI’s e-learning approach, and its per-ceived quality from a participant 
perspective.
Methods: E-learning is a tool to facilitate learning by using digital tech-
nologies. To provide capacity building trainings to African partner 
countries, PEI set up an e-learning infrastructure consisting of a learn-
ing management system and a video conference software usable for 
interactive workshop formats. Since its role-out in No-vember 2020, PEI 
implemented several online trainings. In July 2021, a blended learning 
course on Authorisation and Licensing of Blood Establishments will be 
conducted. PEI evaluates all the workshops with an online questionnaire 
measuring participants’ assessment of (1) course content, (2) facilitators/
presenters, (3) impact, (4) technical set-up, and their overall satisfaction.
Results: The evaluations of the first courses show that participants accept 
PEI’s e-learning approach. They attend the courses using the newly imple-
mented technologies, like the content, consider facilitators and present-ers 
as well prepared, and find the courses useful for their professional activ-
ities. They are also satisfied with the technical set-up. At the same time, 
participants raised the need for interactive on-site trainings as well. These 
results motivate the implementation of further blended learning activities 
in the context of development cooperation. We will present consolidated 
results of further evaluations at the DGTI Annual Meeting.
Conclusion: E-learning seems to be a promising avenue for capaci-
ty-building activities in the area of regulatory systems strengthening. It 
successfully enables PEI to substitute planned on-site workshops with 
virtual formats. In addition, the blended learning courses may allow for 
an effective combination of online knowledge delivery, and interactive 
on-site workshops. As such, e-learning can contribute to the reduction of 
the carbon foot-print, and, thus, to sustainable development cooperation.

Disclosure Statements: Es liegen keine Interessenkonflikte vor.
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Background: The provision of safe and high-quality blood is a great chal-
lenge for blood establishments – particularly in times of crises. In these 
situations, it is important that blood establishments can rely on adequate 
information enabling them to ensure the continuous supply of blood to 
both the entire population, and the persons hit by the crisis. This presen-
tation explores the potential of digital information technology for crisis 
intervention and management in South African blood establishments.
Methods: We chose the South African blood transfusion system as a 
research object because it is well developed and has IT-systems in place 
we can build upon. First, we conducted interviews with experts from both 
the blood transfusion and crisis management systems to identify relevant 

stakeholders, as well as the interfaces between the two systems. Second, 
we interviewed the managers responsible for the different parts of the 
blood supply chain to map the diverse process steps from vein-to-vein. 
Third, we collected publicly available documents published by WHO, cri-
sis management actors, and the blood establishments under investigation. 
We analyzed these data applying qualitative content analysis.
Results: First results reveal that the interviewees perceive the South 
African blood transfusion system as fairly resilient. The analyzed blood 
establishment has good working relationships with the responsible crisis 
management actors. However, the crisis management system as a whole 
hardly includes the blood transfusion system in their crisis management 
planning activities.
The managers of the blood establishment highlight that there is a diverse 
impact of different crisis scenarios on the respective process steps in the 
blood supply chain. However, they identify donor recruitment/manage-
ment, staff deployment, stock management, and communication with 
external stakeholders as issues that they have to address for effective crisis 
management.
Conclusion: Information technology can contribute to further increase 
the resilience of the South African blood transfusion system. Chatbots 
and appointment systems for donor recruitment/management, simu-
lation tools for staff deployment/storage location decisions, real-time 
stock-monitoring, and integration of the IT-systems of hospitals/crisis 
management actors with the IT-infrastructure of blood establishments 
are promising avenues in this regard. They might be transferred to other 
African countries too.

Disclosure Statements: The paper is part of the research project “Blood Informa-
tion System for Crisis Intervention and Management (BISKIT)”, funded by the 
 German Federal Ministry of Education and Research.
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Background: For any institution performing blood transfusions ensuring 
the full traceability of labile blood products, constantly reducing the risk 
of transfusion errors and minimizing wastage, notably due to lack of tem-
perature control after dispatch, are permanent challenges.
The implementation of a solution allowing the digitalisation of manual 
processes and the availability of real-time actionable data is essential to 
answer these questions.
Methods: We will conduct a proof-of-concept study to electronically 
track all RBC units intended for use in the Haematology ward from their 
dispatch by the Transfusion Medicine department to their transfusion. 
Additionally, we track the occasional return of unused units to the blood 
bank.
The implemented solution (Biolog-Id, Boulogne, France) for this study is 
based on a combination of software and RFID technology, which allows:
• to record temperature using wireless trackers assigned to each “ship-

ment” for a patient and check it before transfusion or return it to 
inventory.

• to assist in the transfusion process at the patient’s bedside, by moni-
toring the critical step of matching the RBC unit and the patient using 
PDA-based software.

Results: During 5 days of this test, we intend to dispatch 150-170 units 
of RBCs. The goal is to test if all units can be traced successfully via a 
paperless system. We will also test if the associated temperature trackers 
provide detailed information on storage conditions and all paper-based 
traceability is efficiently replicated by automatically recording all relevant 
data at each step of the process.
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At bedside, each transfusion process will be recorded electronically, and 
the data transferred real-time from the PDA via WiFi, as to provide visi-
bility for the staff as well as paperless hemovigilance records.
Over and above, we test if the implementation is adopted by the staff 
smoothly.
Conclusion: Using innovative technological solutions such as this RFID-
based software is a big step forward in the optimization of the blood trans-
fusion process within hospital environments.
In addition to an improved safety for the patient and the ability to further 
optimize the use of the blood resource, it should also allow the staff to 
focus on their core job by freeing them from paperwork while maintain-
ing compliance to procedures and full traceability of the blood products.

Disclosure Statements: Eric Ballestraz und Dorian Morel sind Mitarbeiter der Fa. 
Biolog-id, Frankreich.
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Background: Growing evidence supports the concept that the bone mar-
row microenvironment (BMM) establishes a supportive environment for 
leukaemia cells. These interactions may represent an attractive target for 
the development of novel therapies. In this line, a gene expression anal-
ysis of mesenchymal BM stromal cells from mice with leukaemia versus 
controls had revealed annexin (ANXA) 2, a membrane-binding protein 
connected to the natural anticoagulant pathway, among the differentially 
expressed genes.
Methods: Murine retroviral transduction/transplantation model of BCR-
ABL1-induced B-cell acute lymphoblastic leukaemia; xenotransplanta-
tion model; treatment with ε-aminocaproic acid (EACA); in vitro assays
Results: Deficiency of ANXA2, which mediates activation of plasmin by 
plasminogen and tissue plasminogen activator (tPA), or deficiency of tPA 
in recipient mice led to a significant prolongation of survival in B-cell acute 
lymphoblastic leukaemia (B-ALL). Reduced activation of plasmin due to 
ANXA2-deficiency led to accumulation of fibronectin, an extracellular 
matrix protein, in the BMM impairing B-ALL progression. Conversely, 
plasmin administration accelerated B-ALL development in ANXA2-
deficient mice. Inhibition of plasmin activation by ε-aminocaproic acid 
(EACA) prolonged survival of mice with B-ALL, and combination of 
EACA with standard chemotherapy in syngeneic and xenotransplantation 
models was superior to treatment with cytarabine alone.
Conclusion: Our data demonstrate the involvement of ANXA2-
dependent activation of plasmin as a member of the natural anticoagu-
lant pathway for B-ALL progression. We reveal EACA as a novel, adjunct 
treatment strategy in leukaemia.

Disclosure Statements: The authours declare no relevant conflict of interest.
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Background: Because of limitations of transportation imposed by the 
COVID-19 pandemic, current recommendation calls for cryopreser-
vation of allogeneic stem cell transplants before patient conditioning. A 
single cell therapy laboratory was selected to function as the central cryo-
preservation hub for all European registry donor transplants intended 
for the Australian-Pacific region. We examined properties of these trans-
plants to ascertain how quality is maintained.
Methods: We analyzed 100 pandemic-related allogeneic mobilized 
blood-derived stem cell apheresis products generated at 30 collection sites 
throughout Europe and cryopreserved between April and November of 
2020. Products were shipped in the cool, subsequently frozen with DMSO 
as cryoprotectant. Irrespective of origin, all products were frozen within 
the prescribed shelf-life of 72 hours.
Results: Prior to cryopreservation the viability of CD34+ and WBC 
was >90% in all instances. Median nominal post-thaw recovery of via-
ble CD34+ cells was 42%. Details on graft quality are given in Table 1. 
Weakly associated with poorer CD34+ cell recovery was higher leukocyte 
concentration, but not time lag between stem cell collection/apheresis or 
addition of cryopreservant, respectively, and start of freezing. The cor-
relation between pre- and post-thaw CD34+ cell dose was high (r²=0.85). 
Neutrophil and platelet engraftment were prompt with no evidence of 
dose dependency within the range of administered cell doses (1.31-15.56 
x 10^6 CD34+ cells/kg).
Conclusion: Regionally centralized cryopreservation of registry donor 
apheresis products is not only feasible and yields favorable transplant out-
comes, it may also be economically and ecologically preferable as well as 
beneficial for health care resource management. The practice could out-
live the COVID-19 crisis if transplant centers manage to improve their 
ability to identify patients who will lose transplant eligibility until their 
scheduled transplantation date.

Disclosure Statements: P.B. receives institutional research grants from Riemser, 
Medac and Neovii, holds patent and receives Royalties from Medac, is member of 
Speakers bureau at Novartis and Amgen and member of Advisory boards at Amgen, 
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al, receives Licensing Fees and Royalties from Medac, is a member of the Speak-
ers Bureaus and/or Advisory Boards of Novartis, Celgene, Boehringer Ingelheim, 
Miltenyi Biotech and Medac.
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Background: Surveillance of the SARS-CoV-2 pandemic requires both 
laboratory tests for diagnosis of infection and tests for the detection and 
monitoring of antibodies formed after infection or vaccination. Recently 
a technique was introduced using modified red cells and the antiglobulin 
test for the detection of SARS-CoV-2 antibodies. We implemented this 
technique on the ERYTRA blood group analyser and investigated the fea-
sibility of automation.
Methods: Kode technology constructs consisting of synthesised short 
peptides derived from the SARS-CoV-2 spike protein, a spacer mole-
cule, and a lipid were inserted into the membrane of group O red cells 
(C19-kodecytes). For SARS-CoV-2 antibody testing C19-kodecytes and 
untreated cells as control were used as reagent cells together with anti-
globulin gel cards from Grifols. The test was performed by the ERYTRA 
analyser applying the standard parameters for plasma volume (25 µl), 
incubation time (15 min), and temperature (37 °C). The samples for anti-
body testing were from individuals participating in an ongoing vaccina-
tion monitoring study and were drawn prior to vaccination and at several 
time points after vaccination.
Results: 160 samples from 68 participants were tested. The sample vol-
ume of 2 ml anticoagulated blood was sufficient for automated antibody 
 testing, no pipetting errors occurred. The reagent cost for the C19-
kodecytes was 0.10 Euro per test, the handling of the reagent cells was 
easy, the turnaround was 80 – 100 samples per hour. The automated 
 grading by the ERYTRA was confirmed for all samples by visual inspec-
tion of the cards. The results from 8 participants, who had 3 or more sam-
ples tested to date, were analysed (Fig. 1). Antibodies against SARS-CoV-2 
were detectable between day 6 and day 34 after vaccination. The increas-
ing reaction strength with time after vaccination indicated the increase of 
antibody titre.

Conclusion: The C19-kodecyte assay was successfully implemented on 
the ERYTRA analyser. The results are given in 6 grades which are suitable 
for monitoring appearance and persistence of SARS-CoV-2 antibodies. 
Large amounts of data on antibody presence are crucial for the assess-
ment of immunity within a population. Blood group analysers, which are 
present in many medical laboratories, can test large numbers of samples. 
This makes the C19-kodecyte assay valuable for population testing in this 
pandemic.

Disclosure Statements: CW has no conflict of interest with the present study. The 
employer of CW has received honoraria for presentations from Grifols.
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Background: We had developed a simple and rapid red cell agglutination 
assay for serologic screening of antibodies to the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). We evaluated this new C19-
kodecyte assay in a cohort of convalescent patients with PCR-confirmed 
SARS-CoV-2 infection and compared its analytical performance with 3 
established assays.
Methods: Red cells were labeled with peptides from the SARS-CoV-2 
spike protein. We tested plasma samples from 140 convalescent plasma 
donors. The results were compared with those of a virus neutralizing assay 
and 2 commercial chemiluminescent antibody tests: anti-SARS-CoV-2 
Total (IgG, IgM and IgA) assay and anti-SARS-CoV-2 IgG assay (Ortho). 
Inter-rater agreement between the different assays was measured using 
Cohen’s kappa. Specificity was tested with 150 samples from 2008, and 
125 samples negative in the total assay. Testing was performed using the 
column agglutination technique commonly employed for blood typing.
Results: Our C19-kodecyte assay detected SARS-CoV-2 antibodies with 
a sensitivity of 92.8% and specificity of 95.2%. The Pearson correlation 
coefficient showed positive weak to moderate relationship between the 
different assays. The Spearman’s correlation of our assay was 0.20 with 
the neutralizing assay (0.49 with IgG, and 0.41 with Total assays). Cohen’s 
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Kappa statistic denoted moderate agreement between C19-kodecyte and 
the 2 commercial assays.
Conclusion: Sensitivity and specificity of the C19-kodecyte assay were 
within the minimum performance range required by the FDA for EUA 
authorization of serology tests. The assays probably detect different anti-
body specificities which may explain the limited correlation and inter-
rater agreement in assay reaction strengths. Our easily scalable assay can 
be operated in blood typing laboratories using column agglutination tech-
nique and could vastly improve assay capacity, particularly in developing 
countries.

Disclosure Statements: None
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Background: The pandemic of coronavirus disease 2019 (COVID-19) 
persists more than one year and caused about 3 million deaths worldwide. 
Convalescent plasma was considered to be a promising treatment and sev-
eral data indicate its positive effect at the early stage of infection. In this 
study, we give an update on the manufacturing of convalescent plasma 
with specific antibodies against SARS-CoV-2.
Methods: Inclusion criteria of convalescent donors were an initially con-
firmed real-time PCR (RT-PCR) and a 4 weeks waiting period after recov-
ery. Prior to plasmapheresis, confirmed SARS-CoV-2 antibodies were 
required. Plasma was collected by apheresis (Trima Accel, Terumo BCT), 
divided into 200 mL products and stored at -30°C. Binding antibodies 
targeting the SARS-CoV-2 S-protein receptor binding domain (RBD) and 
their titers were measured from peripheral blood of the donor and from 
the collected plasma by an enzyme-linked immunosorbent assay (ELISA). 
All donors gave their written consent before collection.
Results: By now we performed 138 plasmapheresis (44 donors: 70.5% 
male, median age 37 years) resulting in 502 final products. We intended to 
produce plasma with an antibody titer of 1:800 at least, but at the begin-
ning lower titers were also accepted. As long term observation of antibody 
course revealed mostly decreasing levels, few donors had a constant high 
antibody titer over the last 12 months. 37% of the donors donated just 
once and 2% of the donors had 6, 9, 11, 16 and 19 donations each. Storing 
plasma over 6 months at – 30°C had no negative impact on the antibody 
concentration (n=13). Most products were applied to patients in house, 
however 20% were provided to other hospitals in Bavaria.
Conclusion: Due to the ongoing pandemic of COVID-19, production of 
convalescent plasma was required since spring 2020. The titer of SARS-
CoV-2 antibodies decreased in peripheral blood of the donors, so few 
donors spent plasma with constant high antibody titers more than three 
times. Plasma could be stored frozen as it has no negative impact on the 
antibody amount.

Disclosure Statements: The authors declare that they have no conflicts of interest.
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Background: We analyzed the long-term course of SARS-CoV-2 antibody 
development and titers in convalescent plasma donors and the influence 
of repeated plasma donations on antibody development for up to 15 
months after the infection.
Methods: In April 2020 we started a program for COVID-19 convalescent 
plasma donations and established a regular testing of SARS-CoV2 anti-
body titers. Testing included ELISA testing against Anti-Spike IgG and 
IgA such as Anti-Nucleocapsid IgG (Euroimmun; measured in OD ratios) 
and a surrogate Virus Neutralization Test (GenScript - sVNT; measured 
in %). REDCap database was established for a systematic analysis of the 
anamnestic and the antibody data. This database included a COVID-19 
questionnaire for each donor. Statistical analyses were performed via “R”.
Results: The antibody titers for 52 new potential convalescent plasma 
donors showed mean values for Anti-Spike IgG of 2,66, and a sVNT of 
52,92% at average 81 days post infection. For a subset of six convalescent 
and subsequently vaccinated donors mean values were 9,63 for Anti-Spike 
IgG and 97,44% for sVNT at average 84 days post infection. The prelimi-
nary results of our long term data for a subset of 38 donors showed mean 
values for Anti-Spike IgG of 2,77 and a sVNT of 60,97% at in the mean 341 
days post infection. A subgroup analysis of the long term data showed, 
that 14 donors with more than 10 plasma donations (average: 16) showed 
a mean of 65,75% whereas 10 donors with less than 10 donations (average: 
7,8) showed a mean of 54,28% in the sVNT.
Conclusion: So far our data show steady antibody titers within one year 
that are independent of plasma donation frequency. Interestingly, the 
Anti-Spike IgG and sVNT values were considerably higher in a yet small 
subgroup of convalescent and subsequently vaccinated donors. Analysis 
of correlation of antibody titers over time with anamnestic data is still 
ongoing.

Disclosure Statements: All authors confirm that there are no potential conflicts of 
interest to disclose, except the following: Patrick Wuchter: Membership on Advisory 
Boards for Sanofi.
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Background: Vaccination targeting SARS-CoV-2 is crucial to over-
come the current pandemic. Here, we present a detailed side-by-side 
comparison of various vaccination schemes over a period of 3 months. 
Investigated regimes included the mRNA vaccine Comirnaty (BioNTech/
Pfizer), the mRNA Covid-19 Vaccine (Moderna), the vector vaccine 
Vaxzevria (AstraZeneca) and heterologous vaccination schemes. COVID-
19-convalescent subjects served as reference. 
Methods: End points comprised measurement of serum anti-spike 1 IgG, 
IgA, neutralization capacity preventing SARS-CoV-2 receptor binding to 
ACE2 and screening of T cell responses.
Results: Compared to Vaxzevria, mRNA vaccines were associated with 
significantly enhanced serological and cellular immune responses. 
Neutralization levels in Vaxzevria vaccinees remained below those of 
COVID-19-convalescent individuals, while they reached a plateau >95% 
within 3-4 weeks with mRNA vaccines. COVID-19-convalescent individ-
uals and individuals after one dose of Vaxzevria reached strong neutral-
ization potency within one week after a single dose of an mRNA vaccine.
Conclusion: Our study demonstrates that mRNA vaccines induce a 
more rapid and effective SARS-CoV-2-specific immunity than Vaxzevria 
(Figure 1). Individuals vaccinated with Vaxzevria and convalescent indi-
viduals may benefit from a single booster dose with an mRNA vaccine, 
with the latter approach allowing rapid qualification of high titer conva-
lescent plasma donors.

Disclosure Statements: No conflicts of interest.
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Background: Detection of SARS-Cov-2 on different surfaces had been 
published in scientific magazines in 2020. Upon this data one can conclude 
that clinical laboratory personnel may be at risk of catching an indirect 
infection via solid surfaces e.g. blood tubes/ containers, especially when 
arriving directly from clinical wards. Here we summarize our data and 
tried to examine the potential of infection among laboratory personnel, 
since it is unknown if masks and routine protective methods are sufficient.
Methods: Anonymous information about handling, outcome and occur-
rence of SARS-CoV-2 infections among laboratory personnel was contin-
uously exchanged between 22 labs from hospitals at different health care 
levels (excluding PCR centers) located in North-West Germany during the 
last 12 months.Exchange of information had initially been done for pur-
poses of self-protection, on a voluntary basis and mainly during telephone 
calls or local visits. Information was collected for (a) handling methods 
for blood tubes or containers, (b) self-protection procedures, (c) occur-
rence of SARS-CoV-2 infections among lab personnel, (d) occurrence of 
individual quarantine or (e) prophylactic suspension, and, if available (f) 
the predicted source of this infection.
Results: Regarding the whole time period, handling of blood tubes has 
changed from more to less restricted procedures. Initial attempts to dis-
infect blood tubes were found to be problematic with regard to unsecure 
patient identification. Routine handling incl. face masks developed as 
standard procedure.
In total, 6 infections were observed among all labs: 5/6 were proven by 
PCR, 2 initially with an antigen spit test. In 1 case antibodies were found 
during an IgG screening (Euroimmun, Germany), but further transmis-
sion inside the lab was not identified. In 5/6 cases, the source of infection 
was found to originate from external sources (3x core family members, 2x 
foreign persons). Rare cases with prophylactic suspension were all tested 
PCR-negative.
Conclusion: From these data, we conclude that routine protective han-
dling of blood tubes or tube containers with an unknown status of surface 
contamination, doesn´t seem to be a major source for personnel infection 
with SARS-CoV-2. Routine handling plus wearing a face mask showed 
to be sufficient. Participating labs did not observe any outbreak of SARS-
CoV-2 infections among their members, even after experiencing the more 
contagious British mutant B.1.1.7..

Disclosure Statements: Keine Interessenkonflikte in diesem Zusammenhang. Der 
DRK Blutspendedienst ist Lieferent von Blutkonzentraten bzw. Servicedienstleister 
für die Immunhämatologische Diagnostik.
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Background: Patients with SARS-CoV-2 infection may benefit from 
treatment with convalescent plasma (CP) in the early phase of the dis-
ease. CP can be obtained from donors after full recovery from COVID-
19 infection, who present with a sufficient amount of virus inactivating 
(neutralizing) antibodies (abs). Here, we report on our experience with 
the recruitment of CP donors and the course of our donation program for 
a period of approximately one year.
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Methods: CP donors were recruited in two steps: COVID-19 patients were 
contacted by the health department and asked for consent to be contacted 
by the transfusion service. In case of consent, the patients were invited to 
our apheresis department and examined according to the German guide-
lines for plasma donors including negative testing for HLA and HNA 
abs. Some donors contacted us directly. First donation was allowed four 
weeks after recovery and/or with a negative SARS-CoV-2 PCR. In addi-
tion, a defined SARS-CoV-2 ab concentration in the plasma was manda-
tory. For SARS-CoV-2 ab detection, we used an enzyme immunoassay 
(Euroimmun, Lübeck). CP with an ab ratio above 4.0 was released for 
clinical use in COVID-19 patients.
Results: From March 2020 to April 2021, 71 potential CP donors were 
examined. 30/56 individuals showed abs above cutoff (7.74 ± 2.38). 26 
individuals entered the program with at least one plasmapheresis. 367 
therapeutic units were obtained (3-94 per donor). Interestingly, the 
SARS-CoV-2 ab titer dropped rapidly: on day 60 post infection, 83% 
(15/18) showed an ab ratio above 4, on day 90, only 62% (13/21). The 
mean duration until SARS-CoV-2 abs declined below cutoff was 111 ± 47 
days. Medical and/or organizational reasons added to further drop out of 
donors. The number of active donors decreased over time: day 60 (19/26, 
73%), day 90 (15/26, 58%), day 180 (4/16, 25%). However, two donors 
with sustained ab levels remained active for over 350 days.
Conclusion: During the first months of COVID-19 pandemic, the will-
ingness of convalescents to donate CP was high. However, in many donors 
long term engagement could not be achieved, since the SARS-CoV-2 ab 
concentration declined rapidly. Many CP donors were no regular blood 
or plasma donors and thus refused to remain in the program due to var-
ious reasons. Our experiences show that potential CP donors should be 
recruited soon after recovery. Vaccination in CP donors could be helpful 
for a sustained ab level.

Disclosure Statements: kein Interessenskonflikt
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Background: For more than a year, we have been in a pandemic initi-
ated by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
which causes COVID-19 (coronavirus disease 2019). In the first months 
of the pandemic, there were no vaccines and no targeted therapy available. 
For this reason, we produced convalescent plasma from individuals after 
overcome COVID-19, as a possible therapeutic option. Data on disease 
progression were collected and analyzed before plasma donation.
Methods: In an initial presentation, 615 individuals who reported that 
they had recovered from COVID-19 were studied. Positive virus detec-
tion by RT-PCR during illness or detectable antibodies to SARS-CoV-2 
confirmed prior infection in 426 individuals. Disease progression was 
assessed by questionnaire. IgG, IgA and neutralizing antibodies against 
SARS-CoV-2 were determined.
Results: The most common symptoms in the studied collective were 
weakness, cough and loss of smell and taste. The duration of illness was 
a median of 12 days (interquartile range: 7-17). We detected IgG anti-
bodies against SARS-CoV-2 in 82.4% of the subjects and IgA antibodies 
in 73.9% (Table 1). Despite positive viral detection during illness, anti-
bodies to SARS-CoV-2 could not be detected in 10.8% of the collective. 
Furthermore, 24 individuals reported having no symptoms. In this group, 
we were able to detect IgG antibodies in 23/24 (96%). In addition, the 
results of IgG antibody detection were shown to correlate with the results 
of neutralizing antibodies (rho 0.720, p.value <0.001).

Conclusion: We demonstrated that not all individuals infected with 
SARS-CoV-2 also produced antibodies to the virus or that these were 
below the limit of detection [1]. Recent studies show that in many individ-
uals the amount of antibodies decreases with time. Similarly, it has been 
described that the cellular immune response plays an important role in 
longer-term immunity. How long a cellular immune response is detect-
able in individuals after mild COVID-19 will be investigated in follow-up 
studies.

Disclosure Statements: Ingvild Birschmann received speaker’s honoraria from 
Aspen Germany GmbH, Bristol-Myers Squibb/Pfizer, Siemens Healthcare and CSL 
Behring and reimbursement for congress traveling and accommodation from aspen 
and performed contract research for Siemens Healthcare. Ingvild Birschmann is a 
member of the advisory board of LFB biomedicaments, Siemens Healthcare and 
CSL Behring.
All other authors have no conflicts of interest.
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Background: Collection of plasma from convalescent patient offers ther-
apeutic options in a pandemic outbreak. We established tools for the reg-
istration of potential convalescent plasma (CCP) donors and analyzed 
their regional distribution, characteristics and course of disease within 
the framework of the CORE-Study (COVID-19 convalescent plasma of 
adults). In addition, differences between the first, second and third waves 
of COVID-19 infection in Germany were studied.
Methods: The tools included a questionnaire covering individual precon-
ditions and COVID19-specific information such as timing and onset of 
diagnosis, symptoms, testing methods performed and hospitalization. 
In the initial period of the study, candidates were interviewed via tele-
phone call after online registration. To increase processing efficiency, the 
complete questionnaire (with partially integrated selection menus) was 
embedded in a landing page and placed online in a second stage of the 
study. Statistical analysis was performed via “R”.
Results: In total, 1,052 convalescent patients were registered in the first 
wave with a date for onset of symptoms between first of February 2020 
and 30th of July 2020, followed by 755 registrations from the second wave 
with an onset of symptoms between first of August to the 10th of February 
2021 and 74 registrations from the third wave. We analyzed the preva-
lence of symptoms in all individuals in correlation with age, sex, BMI. 
Preliminary results showed that the prevalence of fever was steady over 
the different waves with 53% in the first, 55% in the second and 53% in 
the third wave whereas all other symptoms such as loss of smell and taste, 
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cough or breathing problems had a higher prevalence in the second and 
third wave.
Conclusion: We evaluated the medical and anamnestic characteristics of 
potential CCP donors and the specifics of their COVID-19 disease. We 
describe and correlate the severity of symptoms and the rate of hospital-
ization with further anamnestic data and the eligibility for subsequent 
plasma donation. In addition we statistically analyze specific differences 
between the clinical data of the different COVID-19 waves.

Disclosure Statements: 
All authors confirm that there are no potential conflicts of interest to dis-
close, except the following: Patrick Wuchter: Membership on Advisory 
Boards for Sanofi.
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Background: The COVID-19 pandemic still threatens many lives with 
no treatment option in sight. Administration of plasma from convales-
cent donors containing anti-SARS-CoV-2 antibodies, though promising 
according to case reports, failed to show a clear benefit in a greater num-
ber of trials.
We hypothesize that instead of collecting whole plasma units, convalescent 
donors could donate solely immunoglobulins by undergoing immunoad-
sorption, a mode of therapy regularly applied in autoimmune diseases.
Methods: Immunoadsorption using an affinity column adsorber pair 
(TheraSorb, Miltenyi Biotech) was performed on two convalescent plasma 
donors (PL-75 and PL-107) that had been tested positive for COVID-19 
two month prior to antibody donations. The resulting eluate contained 
IgG, IgA and IgM dissolved in a glycine buffer. After bioburden reduction, 
a Tangential Flow Filtration System (Centramate LV, Pall Corporation) 
was used to concentrate the eluate and exchange glycine for 0.9% NaCl 
using diafiltration. The final antibody concentrate was finally sterile fil-
tered, before storage at 4°C or freezing at -80°C.
Results: In both cases, immunoadsorptions were very well tolerated with 
no side effects. Collected and neutralized eluates were concentrated using 
Tangential Flow Filtration increasing the concentration of immunoglob-
ulins 10-fold as compared to peripheral blood. For PL-75 1.1 L of eluate 
volume was reduced to 52 ml storable antibody concentrate containing 

29g IgG, 2.7g IgA and 1.1 g IgM. For PL-107 1.3 L of eluate volume was 
reduced to 61.2 ml containing 48.8g IgG, 3.7g IgA and 2.3g IgM. Glycine 
was exchanged with 0.9% NaCl resulting in a glycine content of non-haz-
ardous 32.2 µmol and 67.5 µmol respectively. Both antibody donations 
contained 3fold higher amounts of COVID-19 antibodies than deter-
mined in the peripheral blood.
Conclusion: Immunoadsorption can be used as a method of antibody 
donation. Whether these donated antibodies can be used as passive 
immunization in acutely infected patients remains to be elucidated.

Disclosure Statements: Declaration of Interests: Jannik Rothenburg is employed 
by PALL Corporation
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Background: Accumulating evidence indicates an association between 
Sars-CoV-2 associated coagulopathy (COVID-19) and increased platelet 
activation. The molecular mechanisms that govern the platelet activation 
and the progression of thrombus formation in COVID-19 patients are 
not completely understood. We investigated the role of AKT, which is the 
major downstream effector of PI3K (phosphoinositid-3-kinase) signaling 
pathway in platelets from patients with COVID-19.
Methods: The Activation status of platelets and PI3/AKT signaling in 
COVID-19 patients or after incubation of washed healthy platelets with 
patients’ sera was analysed by flow cytometry and Western blot. The func-
tionality was tested by platelets adhesion ability on fibrinogen with PI3K 
and AKT inhibitors was analysed in vitro.
Results: Platelets from COVID-19 patients admitted to the intensive care 
unit showed significantly higher expression of P-selectin (CD62) and 
phosphorylated AKT. Western blot analysis showed that platelets from 
COVID-19 patients display increased phosphorylation of the PI3K as well 
as of the downstream target protein kinase B/AKT at Ser473 residue. More 
importantly, sera-induced enhanced expression of P-selectin and phos-
phatidylserine externalization, as well as phosphorylation of PI3K and 
AKT were dependent on Fc-gamma-RIIA. Interestingly, the inhibition of 
phosphorylation to AKT as well as PI3K prevented the effect on platelet 
activation, procoagulant platelets as well as adhesion to fibrinogen.
Conclusion: Our study shows that pAKT/AKT signaling pathway is asso-
ciated with platelet activation in severe COVID-19 patients. The inhibi-
tion of PI3K/AKT phosphorylation might represent a promising strategy 
to reduce the risk for thrombosis in patients with severe COVID-19.

Disclosure Statements: The authors declare no competing financial interests.

PS-5-13
Differences in the courses of SARS-CoV-2 antibody levels  
in convalescent and vaccinated plasma donors

C. Hein1, M. Hohenböken2, I. Beidokat1, N. Feldmann1, M. Germer1,  
J. Schüttrumpf1, A. Staus1

1Biotest AG, Corporate Research and Development, Dreieich, Deutschland 
2Plasma Service Europe GmbH, Halle, Deutschland

Background: The COVID-19 pandemic, has had a big impact on soci-
ety and the healthcare system. The novelty of the situation provoked an 
unprecedented vaccine development and left many questions. We mea-
sured and tracked antibody levels of vaccinated and convalescent plasma 
donors to determine antibody levels and the course of these levels over 
time.
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Methods: Large numbers of plasma donations (N = 3.696 from 497 
donors) were tested using the Abbott high throughput assay based on the 
nucleocapsid protein. The resulting Index was used as a (semi)-quantita-
tive measure for the antibody level.
A quantitative inhouse ELISA based on the S protein was used to deter-
mine the anti-SARS-CoV-2 IgG activity in plasma samples (19 convales-
cent, 41 vaccinated donors). The inhouse reference standard is composed 
of a hyperimmunoglobulin produced from convalescent donors.
The analysis of the plasma donations is anonymous and randomized. For 
statistical reasons the measurement points are interpolated to gain a value 
for every week. Subjects that move below the threshold are incorporated 
with an activity of zero.
Results: Antibody levels of vaccinated and convalescent donors show a 
large individual variability. The initial anti SARS-CoV-2 activity after vac-
cination is around 10 x higher than for convalescent donors.
For all donors the anti SARS-CoV-2 specific IgG titer declines over time. 
The initial decline is faster for vaccinated than for convalescent donors: 

decline to a median of 62% in week 3 based on initial titer for vaccinated 
compared to 84% for convalescent subjects.
The convalescent donors can be subdivided into groups based on the 
antibody activity. The subgroup with the highest titer shows the slowest 
decrease in antibody activity, while the subgroup with the lowest titer 
shows the fastest decline based on an observation period of 10 weeks.
Conclusion: The analysis shows, that vaccination gives rise to much 
larger antibody levels than recovery of an active infection underlining 
the high potency of the current vaccines to induce antibody generation. 
The data show that the decrease is relatively fast and comparable to the 
decrease observed with other vaccines. Further research on the long-term 
persistence of the antibody response and the role of the cellular immu-
nity is needed in order to determine the need for revaccination to keep 
protection.

Disclosure Statements: CH, IB, NF, MG, JS and AS are employees of Biotest AG, 
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Background: Convalescent plasma from previously infected individuals 
to passively transfer antibodies to critically ill patients was collected in the 
trial of Convalescent Plasma Compared to Best Supportive Care (CAPSID 
trial). The human-leucocyte antigens (HLA) are the primary cause for the 
transfusion related acute lung injury (TRALI). As part of the study proto-
col, all individuals, male and female, got an HLA-screening.
Methods: From March 2020 to Juli 2020 167 donors, 71 male, 96 female 
recovered blood donors were screened in our center for HLA class I, II 
antibodies in a luminex bead-based screening assay. According to the 
study protocol, screening assay was mandatory for all donors, not only for 
female donors with history of pregnancy. 62 reconvalescent plasma were 
collected Mai 2020 since August 2020 from 20 of these donors.
Results: 8/71 male and 8/95 female donors had negative results for 
COVID19 antibodies. Regarding the HLA-antibodies 8/71 male donors 
had positive result in the luminex HLA bead-based screening assay. None 
of these male donors had history of transfusion. 13/41 female individuals 
had a positive result for HLA antibody class I assay, 8/41 for HLA class II 
assay, 14/41 were positive with both single antigen assays. Among female 
donors with positive single antigen HLA class II assay, 6/8 had no his-
tory of pregnancy or previously transfusion. 52% of the male donors were 
already known as red cell donors, 45% of female donors. No remark of 
TRALI events in recipients could be found in our donation history at the 
time of screening for these blood donors.
Conclusion: Luminex bead-based technique is available in many labora-
tories, involved in HLA testing for transplantation and is very sensitive to 
detect HLA antibodies class I and II even in blood donors without any his-
tory for transfusion or pregnancies. For screening of donors with this tech-
nique only donors with history of sensitizing events should be screened. 
Infection with SARS-CoV-2 might be a reason for positive results and all 
positive results should be confirmed or ruled out in a follow up.

Disclosure Statements: keine Interessenkonflikte
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Validation of a new plasmapheresis collection device

S. Hohlová1, I. Adamová1

1CaraPlasma s.r.o., Prague, Tschechien

Background: The demand for plasma derived medicines is constantly 
increasing and therefore donor safety, donor convenience and efficiency 
of the collection process are of great importance. Forward going the 
application of direct real time communication between plasma collection 
devices and donor management software will be state of art in plasma 
centers. To prepare for routine implementation a validation of the new 
plasma collection device NexSys PCS® (Haemonetics Corp, Boston, USA) 
was performed.
Methods: After installation of 2 NexSys PCS devices, operators were 
trained via a web-based learning and certification program and addi-
tional hands-on training.  537 routine plasma collections were performed 
according to Czech guidelines. 56 plasma collections were analyzed for 
quality parameters like residual cell counts, total protein, factor VIII and 
IgG content according to standards. Donor and operator feedback was 
monitored via questionnaires.

Results: The mean average procedure time for the collection of plasma 
(mean volume 846,6ml) was 39,4 minutes. The average residual cell con-
tent in plasma was 0,02 x 10E9/l for WBC, 21,59 x10E9/l for platelets and 
below limit of detection for red cells. The mean factor VIII activity was 
106.13%, the average total protein content was 57,8 g/l while  IgG was 10,6 
g/l. All results met the specifications. Donor feedback was very positive 
with special emphasis on the quiet device, higher donation comfort and 
the clear display of information like the progress of donation available to 
the donor.
Conclusion: The new device NexSys PCS, capable of real time bi-direc-
tional data transmission, allowed for efficient plasma collection with very 
high donor satisfaction, fulfilling and exceeding standards. Plasma for 
fractionation collected by using the NexSys PCS met the criteria of Czech 
and international guidelines. The device has been successfully imple-
mented into routine use.

Disclosure Statements: Copyright CaraPlasma s.r.o
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8 days
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3DRK Blutspendedienst NSTOB, Dresden, Deutschland

Background: Pathogen inactivation (PI) of platelets (PLTs) increases 
blood safety by reducing transfusion-transmitted diseases and transfu-
sion reactions. Extension to 7 day-storage of PLT components (PC) has 
been shown to simplify inventory management and to reduce the rate of 
outdated products. The objective of this study was to compare the in-vitro 
quality up to 8 days of storage between PI-treated and untreated PCs pre-
pared from 5 or 8 buffy coats (BCs).  
Methods: PCs were manufactured by manual pooling of 5 or 8 BCs fol-
lowed by separation with Compomat G5 (Fresenius) with addition of 250 
mL (5-BC) or 280 mL (8-BC) PAS-E (SSP+, Macopharma), respectively. 
Subsequently, the test PCs were subjected to PI using an INTERCEPT 
processing set (Cerus) either for large volume (5-BC) or dual storage 
(8-BC) PCs, while the control units remained untreated. Samples of 
PI-treated and untreated PCs were tested for PLT content, pH, CD62p 
expression (basal and after activation with TRAP-6), lactate and glucose 
on days 6, 7 and 8 of storage as well as for residual WBCs and RBCs on day 
1. Statistical analysis was performed with the two-sample t-test, p-values
Results: For 5-BC-pooled PCs (n=6), level of lactate was significantly 
higher in PI-treated units compared to untreated units at day 8 of stor-
age (table 1) whereas there was no significant difference between basal 
and TRAP-6 induced CD62p expression as well as for PLT content, pH, 
glucose and LDH values between the two groups. For 8-BC-pooled PCs 
(n=7), only the level of LDH was significantly higher in PI-treated than in 
PI-untreated PCs at days 6, 7 and 8 (p <0.001) whereas the levels of pH, 
glucose, lactate, basal and TRAP-6-induced expression of CD62P were 
similar in both groups (table 2). Microbiology testing was negative for all 
tested PCs.
Conclusion: Overall, the in-vitro quality of PI-treated and untreated 
BC-pooled PCs fulfilled the criteria of relevant guidelines and showed sat-
isfactory in-vitro quality up to 8 days of storage. PLT activation and pH val-
ues did not significantly differ between the two groups. For 5-BC-pooled 
PCs, the higher lactate levels may reflect an increased metabolism due to 
a higher PLT content in PI-untreated units.

Disclosure Statements: No conflict of interest to declare.
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Pathogen-reduced platelet concentrates: Investigations  
on the influence of different technologies on platelet 
metabolism and functionality 

M. Visser1, W. Schwarz1, A. Rausch-Müller1, S. Volpe1, A. Hilger1,  
U. Salge-Bartels1

1Paul-Ehrlich-Institut, Langen, Deutschland

Background: The safety of platelet concentrates (PC) is of central impor-
tance in transfusion medicine, and is basically achieved by donor selec-
tion, the testing of known infectious agents, and a limitation of the storage 
time. Given the emergence and spread of novel transmissible infectious 
agents, the importance of pathogen reduction of PC increases. The aim of 
this study is to dissect alterations in platelet metabolism and function in 
pathogen-reduced PC prepared by three different procedures.
Methods: The study design is based on a pool-and-split approach. Platelet 
products treated with Amotosalen/UVA, Riboflavin/UVA/UVB, and 
UVC as well as untreated platelet products were prepared from pooled 
plasma-reduced PC and stored under standard conditions. During an 
experimental storage period of 7 days metabolic parameters including 
pH, pO2, pCO2, glucose, and lactate were analysed in platelet products 
using the epoc™ Blood Analysis System (Siemens). Alterations in platelet 
function were examined by measuring the aggregation capability upon 
addition of different stimuli such as collagen and TRAP-6. The hypotonic 
shock response (HSR) was chosen as a measure of platelet resilience.
Results: Our study protocol is designed to examine metabolic parameters 
and platelet function after application of three common pathogen reduc-
tion procedures compared with untreated controls. Due to the homo-
geneous starting material, the pool-and-split method enables a clearer 
evaluation of process-related influences on quality and functional param-
eters. First data show differences in metabolic parameters and platelet 
function including aggregation and HSR between the pathogen-reduced 
PC and in comparison to the untreated control during storage. This sug-
gests that the three pathogen reduction techniques differently affect PC 
quality and platelet integrity.
Conclusion: According to our preliminary data, the pathogen reduction 
methods affect platelet function and stability in various aspects and to dif-
ferent degrees. Further analysis is required to determine the relevance of 
these findings. In view of the increasing demands on the infection safety 
of platelet concentrates, parallel testing is a valuable approach for the 
evaluation of novel manufacturing procedures and their effect on platelet 
functionality.

Disclosure Statements: Keine Interessenskonflikte
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Product temperature affects leukocyte recovery after red 
blood cell (RBC) depletion with Spectra Optia
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Zellseparation, Frankfurt a. M., Deutschland

Background: We previously reported RBC depletion to remove ≥90% of 
RBCs and to recover ≥72% of CD34+ cells. Recently an overall uneventful 
procedure recovered only 11% of CD34+ cells. Repeating the procedure 
rescued the product, for an aggregate recovery of 94%. The investigation 
was non-yielding except that up to the RBC depletion procedure the BM 
had been stored at 4 °C (cool), whereas typically products are processed 
at room temperature (RT), which was identified as potential root cause.
Methods: Density is temperature-dependent, apheresis relies on rela-
tive density. To test, therefore, whether temperature affects outcome of 
the RBC depletion, we generated surrogate BM products by pooling 50 
buffy coats (BCs), then divided them into two equal portions whereof 
one was stored over-night at 4 °C, the other at RT. 16 hours later, we pro-
ceeded with RBC depletion, using identical instrument settings for both 
products. Hematocrit, WBC, monocytes, T-cells and CD34+ cells were 
enumerated in BC pools and final products, using validated routine labo-
ratory methods. Volume was assessed by weight corrected for hematocrit. 
Recoveries for the indicated cell types and relative cell recoveries from 
cool vs. RT product were calculated.
Results: Cell concentrations and relative frequencies in RT and cool BCs 
at the start of the procedure were indistinguishable, ruling out excessive 
cell death under either storage condition. RBC depletions proceeded 
uneventfully. Product volume before RBC depletion was ~1.3 L, ~87 mL 
thereafter. RBC volume was reduced by 92±1% (RT) and 92±3% (cool), 
respectively. Recovery of CD34+ cells from RT-stored BC was at the 
lower end of expected (72±8%), while only 58±10% of CD34+ cells were 
recovered from the cool-stored BCs. Relative to recovery from RT-stored 
BCs, recovery of WBC, monocytes, CD34+ cells and T-cells from cool-
stored BCs was systematically lower, 68±5%*, 85±9%, 81±12%, 80±3%* 
(*p<0.05, paired t-test, n=3), respectively. 
Conclusion: We experimentally prove storage temperature to affect WBC 
recovery after RBC depletion with Spectra Optia, outcomes for RT-stored 
BC being favorable, although the advantage explains only some of the 
reported outcome observed with the cool BM product. An additional neg-
ative effect of the fat contained in BM which solidifies in the cool can be 
posited but was not modeled by our studies with BCs. We conclude that 
BM should be allowed to assume RT prior to RBC depletion.

Disclosure Statements: The authors declare no conflict of interest.
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Background: Erythropoietic protoporphyria (EPP) is a rare inherited dis-
order with a reduced activity of ferrochelatase. Thus, accumulation of pro-
toporphyrin (PP) in RBCs (fluorocytes), skin, and liver and acute painful 
photosensitivity occur. Liver failure is rare. Optimum therapy remains 
to be established, but benefits of therapeutic plasma and RBC exchange 
transfusions have been reported. To estimate the efficacy of these proce-
dures fluorocytes were measured by fluoroscence microscopy and flow 
cytometry.
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Methods: A girl (7y, 20 kg) with EPP and endstage liver failure under-
went 25 TPEs and 11 RBCXs in a 88d period. A living donor split liver tx 
(LDSLT) from her father was performed (d 26) before MUD BMT (d 96).
Fluorocytes were detected in whol blood as autofluorescence by real-time 
live confocal microscopy (ex 410 nm) with a microlens-enhanced Nipkow 
spinning disk-based system. In flow cytometry the autofluorescence was 
detected in the “PerCP” channel (ex 482 nm; em 655-730 nm) after RBC 
staining with CD235a VioBlue and WBC staining with CD45 VioBright 
B515. 
Results: A rather weak, but distinct fluorescence on the patient´s eryth-
rocytes was detected before the RBCX on day 14.  In controls (blood 
donor or packed RBCs) no autofluorescence was detected. In the further 
course, a continous decrease of the fluorocytes was observed. In paral-
lel, the difference between the fluorocytes before and after each RBCX 
increased. After LDSLT and recovery of liver function, the fluorocytes 
sharply declined until they were no more detectable on day 48 (22 days 
after LDSLT). The patient improved and the intervals between TPEs were 
extended, too. The correlation between PP concentrations and fluorocytes 
remains to be elucidated. 
Conclusion: Therapeutic apheresis as a bridging therapy for EPP associ-
ated liver failure is a challenge, especially in low weight children. Thus we 
aimed to implement a method to assess the efficacy of every single pro-
cedure. Our preliminary work demonstrates that real-time live confocal 
fluorescence microscopy and flow cytometry are a useful tools to manage 
this complex situation. 

Disclosure Statements: no conflicts of interest
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Maintained quality of pathogen-inactivated platelets  
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Background: The THERAFLEX UV-Platelets system (Macopharma) 
uses UVC-light for pathogen inactivation of platelet concentrates (PCs). 
Recently, the efficacy and safety of UVC-treated platelets was published 
in the phase III “CAPTURE” trial. Aim of the current study was to deter-
mine the influence of different production and storage conditions on the 
quality of UVC-treated platelets.
Methods: Plasma-reduced PCs (325 – 375 mL) in additive solution SSP+ 
were produced from pools of 4-5 buffy coats (BCs) or by apheresis and 
were UVC-treated using the THERAFLEX UV-Platelets system. In a 
pool-and-split-design (n=4-6), PCs that were temporarily (about 1 hour) 
warmed up to 30°C before UVC treatment, UVC-treated with or without 
a resting time after preparation, or kept without agitation for 24 hours 
during storage, were compared to UVC-treated PCs handled under stan-
dard conditions. In vitro platelet quality (pH, glucose consumption and 
lactate generation, collagen-induced aggregation, CD62 expression) was 
assessed during storage for 7 days.
Results: UVC treatment was associated with a slight activation of the 
PLT and a slightly increased metabolic activity compared to untreated 
platelets. Aggregation response of platelets to collagen was improved after 
UVC treatment. There was no change in quality of UVC-treated plate-
lets, if PCs were temporarily warmed up to 30°C before UVC treatment. 
The resting time after preparation did not have an impact on the quality 
of UVC-treated platelets. Interruption of agitation for 24 hours during 

storage resulted in increased glucose consumption and lactate production 
in both UVC-treated and control PCs. However, platelets did not run out 
of glucose until day 7 and the pH was well maintained above 6.4, compli-
ant with national and European guidelines. 
Conclusion: The THERAFLEX UV-Platelets system is an effective tech-
nology for the inactivation of pathogens that does not use additional pho-
tochemicals. The in vitro quality of UVC treated is robust under various 
production conditions.

Disclosure Statements: UG received grants from the Research Foundation of the 
German Red Cross Blood Services (Deutsche Forschungsgemeinschaft der Blut-
spendedienste des Deutschen Roten Kreuzes) and Macopharma for the develop-
ment of the UVC-based PI technology for platelets.
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Background: Platelet concentrate (PC) storage requirements represent 
ideal growth conditions for bacteria and transfusion of contaminated 
PCs entail the risk of systemic infection in patients. Rapid microbiolog-
ical methods can significantly reduce the risk of transfusion-transmitted 
infection diseases (TTIDs) and are obligatory in Germany for the exten-
sion of PCs shelf life to 5 days. Here we report the development of a new 
flow cytometry-based method for microbiological control of PCs.
Methods: K .pneumoniae, S. epidermidis and B. cereus were selected from 
the WHO international repository for platelet transfusion-relevant bac-
teria reference strains and spiked into PC samples representing contami-
nation levels of 102, 103, 104 and 105 CFU/ml. Bacterial cells were stained 
by membrane permeable DNA-intercalating fluorescent dye. Deep red 
fluorescent emission upon DNA binding was compatible with common 
FACS device configurations. Platelets were selectively lysed prior to stain-
ing in order to allow background reduction. A commercial control test 
(BactiFlow®, bioMérieux) authorized for extension of the storage of PCs 
from 4 to 5 days, was used for comparison regarding sensitivity and spec-
ificity of the assay.
Results: The developed flow cytometry protocol facilitates detection of 
approximately 103–104 CFU/ml of Gram-positive as well as -negative bac-
teria in PCs dependently on bacteria species. Our method directly out-
performed the BactiFlow® system in detection of K .pneumoniae and was 
comparable in detecting S. epidermidis and B. cereus. This protocol offers 
a short hands-on time combined with a total time-to-result of less than 2 
hours. The Bactiflow® system required a significantly elevated hands-on 
time while offering a similar time-to-result.
Conclusion: This study presents a novel workflow for flow cytometric 
detection of platelet transfusion-relevant bacteria as a rapid, cost-effective 
and vendor-independent alternative to current microbiological tests.

Disclosure Statements: The authors have no conflicts of interest to declare.
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Quality assessment of mirasol PRT-treated platelet 
concentrates after 5 and 7 days of storage
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Background: The Mirasol Pathogen Reduction System (Mirasol PRT) 
aims to enhance the safety of blood transfusion by inactivating resid-
ual white blood cells and a wide variety of pathogens, including gram- 
negative/positive bacteria, enveloped/non-enveloped viruses, parasites 
and emerging pathogens like MERS-CoV and SARS-CoV-2. Here we 
compare the effect of Mirasol PRT treatment on the quality of whole 
blood-derived Platelet Concentrates (PC) stored up to 5 days or 7 days 
after donation.
Methods: According to our institution’s SOP and Mirasol PRT manu-
facturer’s instruction we produced 79 whole blood-derived pathogen 
reduced PC by pooling five buffy coats with 250 ml PAS-E solution and 
treatment with Mirasol PRT. After the treatment, we separated these PC 
into two groups: the first group included 46 PC with a storage time of 5 
days (end of shelf life 5, (EOS5); the second group included 33 PC with a 
storage time of 7 days (EOS7). To evaluate the quality of the PC we ana-
lysed pH, platelet content, CD62P+ with and without TRAP-6 on day 1 
postproduction (PP) and at end of shelf life. To test the statistical signifi-
cance we used the Mann-Whitney-U test. A p-value of ≤0.05 was consid-
ered statistically significant.
Results: EOS5 Mirasol PC showed on average pH 7.3±0 PP (n=27) and 
7.2±0.1 at EOS5 (n=46[CM1]  ); platelet yield (n=46) of 2.9±0.3 x1011/
unit PP and 3.0±0.3 x1011/unit at EOS5; CD62P+ without TRAP-6 (n=24) 
of 24.2±3.8% PP and 46.9±5.0% at EOS5; CD62P+ with TRAP-6 (n=24) 
of 76.9±4.9% PP and 72.3±4.7% at EOS5. By adding TRAP-6 CD62P+ 
increased by 25.3±7.6% at EOS5.
EOS7 Mirasol PC (n=33) showed on average pH 7.3±0.1 PP and 7.0±0.1 at 
EOS7; platelet yield (n=33) of 2.9±0.3 x1011/unit PP and 2.9±0.3 x1011/
unit at EOS7; CD62P+ without TRAP-6 (n=19) of 28.8±4.7% PP and 
60.5±4.9% at EOS7; CD62P+ with TRAP-6 (n=19) of 86.4±3.3% PP and 
72.3±6.3% at EOS7. By adding TRAP-6 CD62P+ increased by 11.8±8.2% 
at EOS7.
No bacteria growth was observed in all PC at EOS.
Conclusion: After 7 days of storage, Mirasol-treated PC showed optimal 
pH levels, unchanged platelet yield and positive CD62P+ activation. No 
statistically significant difference was observed in respect to CD62P+ 
response to TRAP-6 between the two groups at EOS. In fact, an upregu-
lation of CD62P+ by TRAP-6 in Mirasol treated PCs was still detectable 
at EOS. These data support an extended shelf life of these components to 
up 7 days.

Disclosure Statements: We received financial support for the validation of MIRA-
SOL platelet concentrates from Terumo BCT
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Background: Side effects of platelet concentrate transfusions are well 
known. To reduce transfusion-associated risks (e.g., infections, aller-
gic reactions, bacterial contamination), Haema AG introduced in May 
2020 the production of Thrombozytapheresekonzentrat PR, HAEMA, 
PEI.H.11470.01.1, pathogen-reduced with INTERCEPTTM Blood System 
(CERUS Europe BV, Amersfoort, Niederlande; CERUS Corp., Concord, 
CA, USA). The INTERCEPT Blood System (Cerus Corporation, Concord 
CA, USA) uses amotosalen and UVA light.
Methods: We retrospectively analyzed the number and type of all adverse 
and serious adverse events reported by hospitals to HAEMA from 2019 
by comparing all adverse effects caused by platelet concentrates PAS: 
Thrombozytapheresekonzentrat PAS, HAEMA, PEI.H.11612.01.1 (TK 
PAS). and Thrombozytapheresekonzentrat PAS bestrahlt (X-rayed), 
HAEMA, PEI.H.11665.01.1 (TK PAS R). from 2019 to those caused by 
platelet concentrates pathogen reduced with INTERCEPTTM Blood 
System (CERUS Europe BV, Amersfoort, Niederlande; CERUS Corp., 
Concord, CA, USA) May-December 2020.
Results: In 2019, a total of 11149 platelet concentrates were transfused, 
86% TK PAS and 14% TK PAS R. In 2019 overall, a transfusion reac-
tion was reported in approximately 0,13% of platelet concentrates trans-
fused, three severe adverse events and eleven non-serious adverse events, 
all of them allergic transfusion reactions. From May-December 2020, 
5722 pathogen-reduced Thrombozytapheresekonzentrat PR, HAEMA, 
PEI.H.11470.01.1 (TK PR) were transfused, 0,05% of transfusion associ-
ated reactions were reported, two allergic transfusion reactions and one 
febrile nonhemolytic transfusion reaction. None of them were reported 
as serious.
Conclusion: The introduction of Thrombozytapheresekonzentrat PR, 
HAEMA, PEI.H.11470.01.1 reduced the incidence of reported transfu-
sion reactions. This confirms the results obtained in previous studies. The 
pathogen inactivation process not only reliably prevented septic transfu-
sion reactions, but also led to a significant reduction in the number and 
severity of noninfection-related transfusion reactions. Because of the few 
adverse reactions, a follow-up study after 3-4 years is planned.

Disclosure Statements: Es bestehen keine Interessenskonflikte.
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Background: Autosomal recessive CGD type III is caused by mutations in 
NCF4. The disease leads to failure of patients’ phagocytes to kill ingested 
pathogens. Patients suffer from recurrent infections, inflammation and 
gastrointestinal complications. The patient analyzed at our institute 
suffered from invasive dermal infections and IBD. The DHR assay was 
conspicuous. As no mutations were detected in frequently affected CGD 
genes the genetic analysis was extended to the recently detected CGD 
gene NCF4.
Methods: We designed primers for exon amplification of the presently 
known genes causing CGD. The purified PCR products were sequenced 
by a Big Dye Terminator v.1.1 Cycle Sequencing Kit on an Applied 
Biosystems Prism 3100 Genetic Analyzer using Sanger Sequencing.
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Results: We have sequenced the NCF1-, NCF2-, CYBA-, CYBB- and NCF4 
genes on genomic DNA from the patient using Sanger Sequencing. Sanger 
Sequencing resulted in detection of the homozygous missense variation 
p.R57H in exon 3 of the NCF4 gene in DNA derived from the patient. 
The missense variation is not listed in the literature. Multiple sequence 
alignment showed that p.R57 was conserved among species. No muta-
tions were found in the NCF1, NCF2, CYBA and CYBB genes.
Conclusion: Expanding standard routine analysis to rarely affected genes 
in CGD might be important for genetic diagnosis. The location of p.R57H 
in NCF4 in the center of the PX domain and the proximity to the known 
pathogenic mutation R58C as well as the fact that p.R57 is highly con-
served among species could imply that this variation might reside in an 
important functional domain. Further functional analysis may contribute 
to the evaluation of the pathogenicity of the variation.

Disclosure Statements: Es besteht kein Interessenkonflikt.
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Background: Fetal and neonatal alloimmune thrombocytopenia (FNAIT) 
is a disorder of the fetus and newborn due to fetomaternal incompatibility 
against paternally inherited platelet specific antigens. Intracranial hemor-
rhage is the most feared complication which eventually can lead to death 
or severe neurological sequelae. Historical data of FNAIT in Caucasian 
populations showed a relative frequency of ~75% and ~9-19% for anti-
HPA-1a and anti-HPA-5b, respectively.
Methods: Within the period from 2007 to 2018, we examined 252 blood 
specimens from women who were involved in a clinically suspected allo-
immune thrombocytopenia of their offspring. Whenever possible, blood 
samples of corresponding partners and newborns were tested as well. 
Maternal antibody detection was performed by MAIPA, and if required, 
by platelet immunofluorescence test or by a commercial solid phase 
enzyme immunoassay. A crossmatch between maternal serum and pater-
nal platelets by MAIPA assay (GPs IIb/IIIa, Ia/IIa, Ib/IX) was included if 
samples were available. Genotyping for platelet specific alloantigens was 
performed by commercial SSP-PCR kits. For every sample a simple deter-
mination for ABO and RhD was done.
Results: 53 mothers were typed as HPA-1a negative and in 44 samples 
we could detect an anti-HPA-1a (83%). Other antibody specificities were 
rare (see table 1). No platelet specific antibody could be identified in more 
than 95% of the cases when the mother was typed as HPA-1a positive. 
Even anti-HPA-5b was rare (2%). In table 2 we summarize the absolute 
and relative frequencies of all platelet specific antibodies. Interestingly, 
RhD-negative mothers were underrepresented in NAIT cases due to anti-
HPA-1a: only 2 of 44 samples were typed as RhD-negative (4.5%). In all 
208 cases without a detectable anti-HPA-1a, 31 mothers were typed RhD-
negative (14.9%).
Conclusion: Anti-HPA-1a is still by far the most frequent antibody found 
in NAIT cases in Caucasians. Though previous observations showed that 
9-19% of NAIT cases were caused by anti-HPA-5b, our study showed a 
significantly lower frequency: anti-HPA-5b was the sole antibody in only 
5.6% of all NAIT cases with a detectable platelet specific antibody. The 
association between anti-HPA-1a and RhD type of the mother remains 
unclear and requires further investigation.

Disclosure Statements: No conflict of interest.
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Background: In the last decades most of the genes and gene variants 
encoding the blood group antigens were discovered. However, in rare 
cases with aberrant phenotypes or with unclear alloantibody specifici-
ties the molecular basis is unknown. Here, we establish massive parallel 
sequencing (MPS) for all genes encoding the known blood group anti-
gens. Sequencing of the gene panel is applied to special immunohemato-
logic cases in order to identify the causative molecular basis.
Methods: The primer design for PCR amplification and MPS (iSeq; 
Illumina Inc., Berlin) of all exons of 42 genes encoding the blood group 
systems ISBT001 to 038, 6 genes for HPA and 5 genes for HNA resulted 
in 953 amplicons. The primers were combined in 2 pools for 477 and 476 
amplicons. Genomic DNA of 40 cases with unknown allo-antibodies or 
aberrant blood group phenotypes related to ABO (n=10), KEL (5), RHCE 
(4), RHD (1), DI (5), LU (3), KN (3), LAN (3), JK (2), SC (2), P1PK (1), 
and FORS (1) was subjected to MPS according to the amplicon-based 
standard protocol. Sequencing data were evaluated by using the Variant 
Interpreter software tool (Illumina).
Results: In 14 cases the genes had normal sequences or showed com-
mon variants unlikely to be related to the phenotype. Ten cases revealed 
known alleles associated with the abberant phenotypes. In another 10 
cases we found rare variants, i.e. known in the genome database (gno-
mAD) with very low frequencies (<0.00001) in the European popula-
tion. Novel variants, i.e. unknown in the database and ISBT allele tables, 
were identified in 6 cases: Aweak, ABO c.182T>TG (His60fs) in exon 4; 
Bweak, ABO c.29G>T (p.Gly10Val) in exon 2; P1Pk-, A4GALT c.530C>A 
(p.Ala177Asp) exon 3; anti-RHCE, RHCE c.504C>G (p.Asn168Lys) 
exon 4; Lan-, ABCB6 c.688-4_688-2delCTA intron 2; anti-Kn, CR1: 
c.4222_4223AC>GT (p.Thr1408Val) exon 26.
Conclusion: In 26 of 40 (65 %) cases with an immunohematological 
objective the MPS approach enabled the identification of known (n=10), 
rare (10) or novel (6) alleles in the corresponding blood group genes. 
Together with the serologic findings, the molecular data help to identify 
unclear antibodies and in some cases to find new blood group antigens.

Disclosure Statements: no disclosures
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Background: The Gerbich negative phenotype is very rare in middle 
European individuals. Deletions of either exon 2 (YUS type) or 3 (Gerbich 
type) are responsible for the lack of the high frequency antigens Ge2 
and/or Ge3. Such individuals can develop the corresponding antibodies 
with the capacity to induce transfusion reactions. An anti-Gerbich was 
assumed in a female blood donor with a broadly reactive antibody that 
exclusively did not react with Ge-2,-3 RBC. Thus the molecular basis 
should be determined.
Methods: Serology testing was performed in the indirect agglutinin test 
(IAT/IC card) on extended panels with native, DDT and enzyme treated 
RBC including cells lacking different high frequency antigens. Genomic 
DNA analysis included the donor, her parents and sister. DNA was ampli-
fied in two long range PCR reactions that are specific for either the GYPC 
exon 2 deletion or the GYPC exon 3 deletion and result in amplicons that 
are truncated by the respective deleted sequence and directly indicate the 
type of deficiency. Wild type and mutated amplicons were extracted from 
agarose gels and subjected to Sanger and NGS sequencing.
Results: The donor’s serum was positive in the IAT at a titer of 1:16 with 
all native or DDT treated RBC tested so far except for papain treated 
RBC. Only one GE:-2,-3 RBC was negative with the donor’s serum, thus 
indicating an anti-Ge. The donor and her sibling both typed as O RhD 
positive (CDe/cde), K negative. YUS/Gerbich specific amplicon analysis 
demonstrated that both siblings exhibited compound heterozygosity with 
a GYPC exon 2 deficiency on one chromosome, resulting in a GE*01.-02 
allele and a GYPC exon 3 deficiency on the other chromosome, result-
ing in a GE*01.-03 allele. The father was heterozygous for the GE*01.-02 
variant and the wild type allele while the mother carried the GE*01.-03 
together with a wild type allele (figure).
Conclusion: A rare case of a Gerbich-negative phenotype in an immu-
nized female donor of Middle European ancestry is caused by compound 
heterozygosity for two different Gerbich deficiencies. The donor can give 
blood for patients with an anti-Ge and, because both siblings have identi-
cal ABO, Rhesus, Kel and Gerbich blood types they could give blood for 
each other if necessary.  

Disclosure Statements: Die Autoren geben an, dass sie keine Interessenkonflikte 
offenzulegen haben. 
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Background: EPI-X4 is a 16-mer peptide that is released from human 
serum albumin (HSA) under acidic conditions by proteases such as 
Cathepsin D and E. EPI-X4 is a specific antagonist of the chemokine 
receptor CXCR4 by preventing its interaction with CXCL12. Although its 
physiological role remains to be clarified, mobilizing and immunological 
effects are measurable. Due to its CXCR4 antagonizing properties, unde-
sirable EPI-X4 generation during HSA manufacturing could cause phar-
macological events in vivo.
Methods: Eight pharmaceutical HSA preparations representing all cur-
rently used fractionation technologies were analysed. The quantification 
of existing EPI-X4 was performed by a previously described specific EPI-
X4 ELISA. To further analyse the EPI-X4 generating properties of frac-
tionated and stabilized HSA, EPI-X4 concentration was measured under 
acidic conditions in absence and presence of the proteases cathepsins D 
and E.
Results: None of the pharmaceutical HSA preparations tested contained 
EPI-X4. Acidification alone of HSA did not generate EPI-X4. Addition 
of cathepsins D and E to acidified HSA yielded high concentrations of 
EPI-X4 in all HSA preparations, indistinguishable between individual 
products.
Conclusion: Quantification of EPI-X4 in pharmaceutical HSA prepara-
tions revealed no detectable concentrations, which excludes unexpected 
CXCR4 antagonizing side effects after HSA infusion. Instead, EPI-X4 can 
be cleaved under acidic condition in presence of cathepsins resulting in 
pharmaceutically relevant EPI-X4 concentrations. Therefore, manufac-
tured HSA preserves the ability to cleave EPI-X4 under physiological con-
ditions were it might elicit the still unknown function.

Disclosure Statements: Es besteht kein Interessenskonflikt. 
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Background: Until May 2021, the pandemic of SARS-CoV2 caused more 
than 3.5 million infections in Germany and more than 85.000 patients 
died. In some studies, the role of AB0 blood group for the development 
of complications in Covid-19 were discussed. Therefore, we assessed the 
frequency of AB0 blood group types in a cohort of patients with severe 
Covid-19 infections in our own institution at the University Clinic 
Würzburg.
Methods: The AB0 blood group types were recorded for all patients with 
severe progress of SARS-CoV 2 infection requiring treatment at the inten-
sive-care unit from March 2020 until March 2021. The distribution of AB0 
blood group types in the cohort was compared with the distribution in 
the regional population. The patients were also subdivided according 
to age and fatal courses. The AB0 blood group type was determined by 
serological methods (Diamed, Munich, Germany; Ortho, Neckargemünd, 
Germany) or by moleculargenetical analysis (inno-train Diagnostik 
GmbH, Kronberg, Germany).
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Results: In total, 136 patients required intensive-care medicine. 42,6% 
showed type A, 39% type 0, 11% type B and 7,4% type AB. This distribu-
tion is approximately congruent with our regional population (A 43%, 0 
41%, B 11% and AB 5%). Fatal courses (n=63) showed a slight shift from 
type A to type B with 39,7% type A, 39,7% type 0, 14,3% type B and 6,3% 
type AB. Patients aged ≤60 years (n=64) revealed 39,0% type A, 34,4% 
type 0, 14,1% type B and 12,5% type AB, indicating lower frequencies of 
type A (-4%) and 0 (-6,6%) and higher frequencies of type B (+3,1%) and 
AB (+7,5%).
Conclusion: Our results do not clearly indicate an association of severe 
Covid-19 courses with AB0 blood subtypes. In the subgroup with fatal 
courses, subtype B was slightly overrepresented and subtype A under-
represented compared to the regional population. In patients aged ≤ 60 
years, the subtypes B and AB may point to a higher risk of severe Covid-
19 courses. However, these deviations in the subgroups were only small. 
Therefore, further investigations with larger cohorts are required.

Disclosure Statements: There is no conflict of interest to declare.
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Background: Hemolytic disease of the fetus and newborn (HDFN) is 
characterized by presence of IgG antibodies in the maternal circulation 
which cross the placenta and cause hemolysis in the fetus. Despite wide-
spread introduction of anti-D immunoprophylaxis anti-Rh(D) has still 
the highest incidence. Here we present two cases of severe HDFN, both 
showed on top of anti-D-antibodies further allo-antibodies and uncom-
mon high titers of anti-D.
Methods: We report on two multipara pregnant females: Patient 1 aged 
37 in her fifth pregnancy presenting antibody-specifities anti-D, anti-C 
and anti-Jk(a). Patient 2 aged 35 in her second pregnancy with anti-D, 
anti-C and anti-Wr(a). Quantification of red blood cell antibodies was 
performed by titration using the gel microcolumn agglutination method. 
For detection of fetal anemia, peak systolic velocity in the middle cerebral 
artery was measured. In both cases intrauterine transfusion (IUT) was 
performed repeatedly: in patient 1 a total of 8 IUT and in patient 2 a total 
of 6 IUT were administered during pregnancy.
Results: In patient 1 the highest anti-D titer was 1,048,576 in the 29th 
week of pregnancy. C-section was performed at week 32+1, findings in 
the male child were: hemoglobin (Hb) 11.7g/dl, weight 1875g, Apgar 
score: 6-8-9 and anti-D-titer 65,536. Treatment consisted of phototherapy 
and a total of 8 RBC transfusions within the first three months. Anti-D 
titers dropped slowly to 512 at day 80 and to 1 at day 140. In patient 2 the 
maternal anti-D titer was stable with 16,384 during pregnancy. A boy was 
delivered at pregnancy week 35+2 with Hb 13.7g/dl, weight 2440g, Apgar 
score: 8-9-10 and anti-D-titer 1,024. He received phototherapy and a total 
of 3 RBC transfusions. After three months, the anti-D-titer decreased  
to 32.
Conclusion: The uncommon high anti-D titers in both patients predicted 
severe HDFN, which correlated with clinical findings of severe fetal ane-
mia. IUT and postnatal transfusion together with phototherapy proved to 
be effective, but a follow up for several months is needed due to long-term 
antibody-persistence in the newborn circulation.

Disclosure Statements: The authors declare that there are no conflicts of interest in 
relation to this work.
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Background:Blood donor data may be used as control collective presum-
ing that blood donors are representative of “healthy people”. In such set-
ting, a biased blood type distribution among blood donors might mimic 
associations of blood type with diseases, e.g. COVID19. We tried to esti-
mate the extent of such effects by comparing blood group distribution 
in donations of first time donors (DFTD) and donations of repeat blood 
donors (DRD).
Methods: We analyzed our donation database for the distribution of ABO 
blood type, RhD and Rh phenotype, and antigen K in the years 2008 to 
2019. A total of 784,335 whole blood DFTD and 8,162,098 whole blood 
DRD were evaluated. Phenotype frequencies were compared between 
DFTD and DRD. The influence of sex, donation year and donation region 
was investigated. For Rh phenotype, a mathematical model was estab-
lished considering haplotypes CDE, CdE, CDe, Cde, cDE, cdE, cDe, and 
cde as well as a correction for inbreeding and an increased likelihood of 
donation of RhD negative donors. Estimates for haplotype frequencies 
and correction factors were derived by a counting approach.
Results: Blood type O and RhD negative were more frequent in DRD 
than in DFTD, leading to a relative increase of 6.4% and 11.9%, respec-
tively. Blood types A, B and AB were less frequent among DRD with rel-
ative decreases of 2.7%, 7.2% and 9.2%, respectively. The effect was seen 
both for female and male donors and in all regions evaluated. Donations 
of female donors had a higher frequency of ccddee than those of male 
donors. The relative increase was 5% (DRD) and 3.3% (DFTD). Our 
model revealed that these discrepancies were mainly caused by varying 
likelihoods of donation of RhD negative donors. Mathematical analysis 
suggested that even in the DFTD the blood group distribution may be 
biased with an overrepresentation of RhD negative donors.
Conclusion: Using blood donor samples as control samples may lead to 
incorrect estimates of the frequencies of blood type O , RhD negative, 
and A. Odds ratios between 0.89 to 1.12 may be explained by such effect. 
The donation likelihood of RhD negative donors is increased compared 
to RhD positive donors, even for FTD suggesting prior knowledge of the 
blood type. Minor associations of blood types with diseases may entirely 
be due to biased blood type distribution among blood donors.

Disclosure Statements: Kein Interessenkonflikt
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Background: Antibodies to high frequency antigens (HFA) often ham-
per blood supply. Therefore, best match of tested RBC (exceeding ABO, 
Rh, K) is intended for patients with Anti-CD38 treatment or with hae-
moglobinopathies (e.g. SCD). Increased migration to Central Europe also 
indicates the need to improve blood supply due to differing blood group 
antigen and antibody frequencies in the countries of origin. Starting from 
2012 a high throughput method using MALDI-TOF MS was successfully 
used in our laboratory.
Methods: Repeat donors of blood group 0 (rarely A) CCD.ee, ccD.EE as 
well as ccddee and K neg. were tested. Examination of each donor was 
limited to a single multiplex approach with as many SNV as possible and 
was adapted with regard to changing options during the investigation 
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period. Our last approach contained the alleles Vel, Kp(ab), Lu(ab), 
Lu(8,14), Yt(ab), Co(ab), CoDef(601delG), Cw, Do(ab), Fy(ab) and Fy0, 
Jk(ab) and MNSs. In the beginning of our investigations, negative molec-
ular results were confirmed by a CE-marked PCR-test and supplemented 
by a serological control of a subsequent donation.
Results: Among 28.990 donors, a total of 232 “rare donors” could be 
detected by genotyping. Testing of Vel was included since 2014, Cw und 
Fy0 since 07/2018. In the meantime many rare donors [Co(a-) n=66, 
Fy0 n=4, Yt(a-) n=94, Lu(b-) n=40, Lu8- n=15, Vel- n=12, Kp(b-) n=1] 
could be confirmed serologically without  discrepancies. To evaluate the 
improvement of testing Fy(a/b), Jk(a/b), and Ss, we compared the number 
of several combinations of phenotyped and genotyped donors. For exam-
ple, 21 only phenotyped donors with blood group 0 RhD-neg. ccddee K-, 
Fy(b-), Jk(a-), s- (the incidence of Fy(b-), Jk(a-) and s- is about 1:200) 
donated blood in the last 8 years. Applying molecular testing further 45 
donors of this rare combination could be found.
Conclusion: MALDI-TOF MS is suitable for extended blood group geno-
typing (especially of antigens encoded by a single nucleotide variation 
like many HFA). Our results correspond well with other genotyping as 
well as phenotyping procedures. The extended typing of blood donors 
has improved the supply of our patients with antibodies against HFA 
also in cases of mixtures of typical antibodies at acceptable costs. Finally, 
extended serological screening in cases of antibody mixtures has not been 
required anymore.

Disclosure Statements: Die Autoren geben an, dass keine Interessenkonflikte vor-
liegen. 
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Background: On board of the DRF rescue helicopter “Christoph 
Regensburg”, two red cell concentrates (RCC, 0 Rh positive) and two lyo-
philized plasmas (AB) are to be carried in a thermally protected medi-
cal transport bag (Crēdo™ ProMed, Pelican BioThermal), with the aim to 
enable pre-emergency-room transfusion. The following valida tion serves 
to both assess storage temperatures during transport and to control the 
quality of returned red cell concentrates to allow their release for further 
use.
Methods: Each Crēdo™ ProMed bag contains 6 Crēdo Cube Series 4 (TIC-
system) cold packs and has been validated by the manufacturer to main-
tain 2-6 °C for 72-96 hours. Bags were exchanged with the helicopter crew 
every 48 +/- 2 hours. Internal temperature was recorded continuously 
with a data logger (Voltcraft DL-210TH) and readings were checked on 
return to the blood bank. The validation included RCC of different ages: 6 
per age group (1-7, 8-22, 23-40 days) . Quality control parameters follow-
ing RCC return and at the end of the shelf life included: visual inspection 
for hemolysis and clots, potassium (ABL90), hematocrit, haemoglobin 
(Sysmex), free Hb, hemolysis rate. Half of the returned RCC were irradi-
ated (30 Gy). Flight times were also recorded.
Results: At no time during the validation period the internal tem-
perature of the Crēdo™ ProMed bag exceeded 2-6°C. The mean daily 
helicopter flight time was 189 min (min. 100 min, max. 623 min). The 
storage temperature in the Crēdo™ ProMed bags, as a mobile blood depot, 
remained stable for 48 +/- 2 hours in the range between 2 and 6°C. All 
RCC - regardless of their age - met the quality specifications both when 
they were returned and at the end of their shelf life: potassium: 37 or 49 
mmol/l, hematocrit: 63 or 64%, haemolysis rate: 0,1 or 0,25. The values 

were slightly higher in the group of irradiated RCC, but remained within 
the normal range.
Conclusion: In summary, the DRF rescue helicopter at the UKR can be 
supplied with RCC in Crēdo™ ProMed bags, which can be transfused at 
the accident location in case of a life-threatening emergency. Transport 
conditions in the helicopter had no influence on RCC quality. Whilst the 
manufacturer recommends a daily change of cold packs, we found that a 
two day exchange cycle was sufficient, thus reducing logistical efforts. The 
RCC can be used without any loss of quality until the end of their shelf life.

Disclosure Statements: No conflict of interesses.
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Background: Per manufacturer’s instructions, Crēdo™ Cube (TIC-system) 
cold packs require pre-freezing at -20° C for 24 hours and, prior to use, 
45 min. acclimatization at room temperature and removal of any surface 
moisture. As these lengthy work steps could potentially hinder time-crit-
ical provision of blood products for pre-clinical transfusion, we investi-
gated whether a simplified pre-cooling protocol (2-6°C for 24 hours) was 
capable of maintaining required blood storage temperatures for 48 hours.
Methods: We tested, as part of a prospective validation, the suitability of 
the Crēdo™ ProMed bag (Peli BioThermal, Plymouth, USA) as a mobile 
blood depot for helicopter transport. Briefly, six pre-cooled (2 to 6°C for 
24 h) cold packs (Crēdo™ Cube Series 4, TIC system) were installed within 
ProMed bags and loaded with pre-clinical transfusion material (2 red cell 
concentrates (RCC), 2 lyophilized plasma (Lyoplas AB), 2 transfusion 
sets). Bags were stored at (a) 72 h at room temperature (20 to 24°C) or, in 
order to simulate extreme temperatures during helicopter summer flights, 
(b) 60° +/- 3°C for 8 h plus 16 h at room temperature. Bag temperature 
was recorded with a Voltcraft data logger. Each temperature condition was 
performed in triplicate.
Results: We identified that, when stored at room temperature, Crēdo™ 
ProMed bags (n=3) maintained a constant internal temperature range of 
between 2 - 6°C for up to 50 hours. However, from the 50th hour of stor-
age the internal exceeded  6 °C. Encouragingly, in ProMed bags that were 
subjected to extreme external temperature (n=3), Crēdo™ Cube Series 4 
cold packs pre-cooled with our simplified protocol were able to sustain a 
stable internal temperatures of 5 to 6 ° C for up to 28 hours.
Conclusion: Pre-cooled cold packs (2-6°C for 24 h) were able to maintain 
an internal temperature of 2 to 6°C for 48 hours. Our simplified protocol 
eliminated the need to freeze cold packs, as well as the need for room tem-
perature acclimatization and moisture removal. On warm days (>30°C) 
the duration of use is reduced to 24 hours. These time gains are essential 
in optimizing the preparation of a mobile blood depot for helicopter use, 
and to enable blood transfusions before entry into the emergency room.

Disclosure Statements: The authors declare no conflict of interest.
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Background: Phenotyping of cells is critical to gain deeper understanding 
of underlying disease mechanisms. Inflammatory events such as athero-
sclerosis or myocardial infarction are associated with changes in cell and 
cytokine milieus and patients undergoing surgery for myocardial infarc-
tion are at high risk for the need of transfusions. Recent studies high-
lighted the existence of a population of “immature platelets” in coronary 
artery disease.  
Methods: To analyse implications of immature platelets (IPF) in major 
adverse cardiovascular events (MACE) taking into consideration a chronic 
or newly existing inflammatory trigger, we conducted a meta-analysis. We 
performed a systematic search for studies published in Pubmed, Web of 
Science and SCOPUS until February 2020. Search terms included “reticu-
lated platelet”, “immature platelet” and “immature platelet fraction”, which 
were used in combination with “coronary artery disease”, “CAD”, “acute 
coronary syndrome” and “myocardial infarction”.
Results: After removal of duplicates, our search yielded 55 studies, which 
were screened and 10 studies were included for quantitative analysis. In 
this, an increased amount of immature platelets in MACE vs. non-MACE 
patients could be found. Equally, increased IPF (immature platelet frac-
tion) levels in STEMI vs. non-STEMI could be observed. Also, higher 
IPF-levels in dying patients compared to survivors were observable. In 
the context of inflammatory processes in two studies only minimally 
increased leukocyte numbers in MACE vs. non-MACE patients and in 
one study increased hsCRP-levels were found.
Conclusion: MACE is accompanied by increased levels of IPF. It remains 
unclear whether a direct causative correlation of continuous chronic 
cardiac inflammation and IPF exists. Also, how IPF influences immune 
responses and cellular interplay in these patients is insufficiently under-
stood. Additional examinations are needed to fully elucidate the regula-
tive processes and immunologic implications of this population in these 
patients.
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Background: Heavy menstrual bleeding is prevalent among women of all 
ages and is often treated by hormonal contraceptives. Chronic cases can 
lead to anemia and iron deficiency, but hemodynamically relevant acute 
blood loss is rare.
Methods: We describe heavy menstrual bleeding in a 45-year-old female 
with a history of heavy menstrual bleeding since puberty. 
Results: After aa period of stress with a imenstrual cycle that lasted lon-
ger than usual, menstruation commences. The patient noticed heavier 
than normal bleeding from day 3 onwards, with an estimated blood loss 
of more than 1,5 litres over the course of 2 days. The patient described 
feelings of strong thirst and salt hunger, as well as dizziness. Heart rate 
increased from 74 to 110 during the period of acutely increased blood 
loss. Treatment was conservative and blood loss gradually resolved over 
the course of the next 7 days.
Conclusion: Menstrual blood loss should be taken seriously, when 
symptoms indicate that hemodynamically relevant blood loss is present. 
Fatal cases have been described in literature. In cases of heavy menstrual 

bleeding, causes like Willebrand syndrome should be ruled out and mea-
sures should be taken to regulate blood loss in the future.
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Background: High-dose chemotherapy followed by autologous stem cell 
transplantation (ASCT) represents the standard treatment approach for 
frontline therapy in eligible patients (pts) with multiple myeloma (MM) 
or relapsed lymphoma. However, for 15% of pts insufficient mobilization 
(poor mobilizer, PM) of hematopoietic stem cells (HSCs) is observed1. 
The aim of the OPTIMOB study is to get a better knowledge of the HSC 
mobilization and collection to possibly improve treatment strategies for 
PM patients.
Methods: The OPTIMOB study is a German, prospective, multicentric, 
non-interventional study including pts with MM, non-Hodgkin lym-
phoma or Hodgkin lymphoma eligible for ASCT. Data collection com-
prises a comprehensive assessment of mobilization, apheresis (aph), and 
ASCT parameters in pts characterized as PM by following criteria: (1) 
never achieved ≥ 20 CD34+ cells/µL before 1st aph, (2) received plerixafor 
(PLX) at any time point, (3) reduction of initially planned CD34+ cell yield 
due to failed HSC mobilization or collection, or (4) no performance of aph 
due to low CD34+ level. The primary endpoint is the successful mobiliza-
tion of HSCs in PM measured by the number of HSCs collected on day 1 
of aph (> 2.0 x 106 CD34+ cells/kg body weight [bw]).
Results: As of 11/2020, 461 pts participated in the study. In total, 38% 
were classified as PM. 68% of the PMs received PLX during mobiliza-
tion, mainly in combination with chemotherapy and/or G-CSF (granu-
locyte-colony stimulating factor) resulting in at least a two-fold increase 
of CD34+ cells in peripheral blood. Aph was feasible in 84% of PM. In pts 
receiving PLX, a higher mean total CD34+ collection result was observed 
in comparison to PM pts without PLX administration (7.5 x106 cells/kg 
bw [SD: ± 7.46] vs 5.2 x106 cells/kg bw [SD: ± 3.70]). 72% of the PMs 
with PLX but only 45% of the PMs without PLX administration achieved 
their total planned collection target (median 6.0 vs. 4.5 x106 cells/kg bw, 
respectively) during aph.
Conclusion: The high proportion of PM pts in the OPTIMOB study 
underlines the importance of establishing adequate HSC mobilization and 
collection strategies to enable successful ASCT outcomes. Study results 
support the use of PLX in addition to established mobilization strategies 
to reach the CD34+ collection target.
Supported by Sanofi-Aventis Deutschland GmbH.
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Background: Hematopoietic development is orchestrated by gene regu-
latory networks that progressively induce lineage-specific transcriptional 
programs. To guarantee the appropriate level of complexity, flexibility, and 
robustness, these networks rely on transcriptional and post-transcriptional 
circuits involving both transcription factors and microRNAs (miRNAs). 
Previously, we found that miRNAs play a critical role in the regulation of 
the ABO blood group (BG) system by simultaneous targeting transcrip-
tion factors and the glycosyltransferase. Numerous miRNAs present in red 
blood cells (RBCs) which show a partially differential expression pattern 
depending on the BG genotype also feature potential binding sites in the 
3’UTR of the mRNA of transcription factors, which are also involved in 
the regulation of erythropoiesis. Therefore, we investigated the correlation 
of ABO BG antigen expression and the erythropoiesis. 
Methods: We conducted a large-scale (N=92299) analysis of hemoglobin 
(Hb) content in RBCs from blood donors focusing on BG distributions. 
We performed the in vitro differentiation of primary hematopoietic stem 
cells (HSCs) from BG A, B, AB and O donors and analyzed the grade of 
erythroid differentiation at different time points. 
Result: Analysis of Hb content from multiple and first time donors 
showed a significant higher Hb value in RBCs from BG O and B donors 
compared to BG A. HSCs from BG B donors showed a significant acceler-
ated erythropoiesis compared to HSCs from donors of BG A. This was evi-
denced by the observed differential expression of certain surface marker 
and the morphological analysis. Further, we found decreased mRNA and 
protein expression levels of TFs, which are involved in both regulation of 
erythropoiesis and ABH antigen expression. 
Conclusion: Our study shows that there is a correlation between the reg-
ulation of the ABO BG antigens expression and erythropoiesis demon-
strated by the involvement of the same miRNAs and transcription factors. 
As altered miRNA gene expression may be a factors in carcinogenesis, the 
observed expression changes in miRNAs are suggested to play an import-
ant role in the disappearance of differentiation-specific glycan antigens, 
such as A/B antigens and possibly even the appearance of cancer-spe-
cific glycan antigens e.g. sialyl Lewis a and x. A deeper understanding of 
miRNA gene expression could therefore open the  door for therapeutic 
interventions in diseases where BG receptors promote disease pathology.

Disclosure Statements: The authors have no disclaimers to make or conflicts of 
interest to disclose.
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Background: Safety aspects increased relevance of serum free (SF) and 
xenogenic free (XF) media for manufacturing mesenchymal stromal cells 
(MSC). Changing media composition may influence the behavior of cells, 
and thus requests a more detailed analysis of growth conditions. MSC 
grown in a SF/XF media showed higher proliferation but altered qual-
ity as compared to MSC cultured in XF αMEM+8% platelet lysate (PL). 
Different mixtures of the two media were used to combine beneficial 
properties.
Methods: MSC (Passage≥1) were cultured with identical seeding den-
sity and culture time in XF αMEM+8%PL, SF/XF MSC-Brew (Miltenyi 
Biotec), or mixtures of varied ratios of both media (see Table 1). Key 
parameters of expansion (population doublings (PD), doubling time 
(DT), harvesting density) and quality (viability, expression of identity 
and purity markers) were analysed. In addition, effects on the metabolic 
parameter lactate per glucose yield (LGY) and alterations in proteome 
profiles (conditioned media, expanded MSC) were investigated to obtain 
information about growth requirements of the cells. Based on this data, 
αMEM+8%PL was supplemented with potential metabolic pathway can-
didates to optimize proliferation by maintaining MSC characteristics.
Results: Media with ≥50% MSC-Brew resulted in significantly higher har-
vesting density and PD and significantly lower DT (p<0.05) (see Table 1). 
Viability of cells was >80%, expression of identity markers (CD73, CD90, 
CD105) >90%, and of purity markers (CD14, CD34, CD45, MHC cII) 
<5%. LGY showed a significant decrease (p<0.05) with increasing con-
tent of MSC-Brew (≥10%), indicating a more oxidative metabolism (see 
Table 1). Proteome data showed differences in expression of proteins 
involved in fatty acid, lipid and vitamin metabolism. Supplementation 
of αMEM+8%PL with different concentrations of known regulators and 
members of metabolic pathways (insulin, carnitine, retinol, ATRA, albu-
mins) had no significant impact on proliferation rates.
Conclusion: We could demonstrate that mixtures of a XF (αMEM+8%) 
and SF/XF (MSC-Brew) media can increase proliferation rate of MSC as 
compared to the two pure media. Combining the components of both 
media resulted in MSC with a higher LGY, indicating a switch to a more 
effective metabolism. Potential candidates for optimizing proliferation 
were selected based on differentially expressed proteins involved in met-
abolic pathways. So far, we were not able to successfully identify growth 
enhancing factors.
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Background: NK cells can rapidly eliminate cancer cells and represent 
attractive effectors for adoptive cancer immunotherapy. While engineer-
ing of NK cells with chimeric antigen receptors (CARs) that redirect cyto-
toxicity towards a defined tumor-associated antigen has shown potential 
against otherwise NK-resistant cancers, their combination with immune 
checkpoint inhibitors or molecules that upregulate NK-cell activating 
ligands is not well examined.
Methods: Here, we used a high throughput IncuCyte live-cell imag-
ing system to analyze the impact of checkpoint inhibition and the 
NK-cell activating ligand upregulators (PARP inhibitors) Olaparib and 
AG-14361 in the context of natural and CAR-mediated cytotoxicity. The 
ErbB2 (HER2)-positive breast cancer and ovarian carcinoma cell lines 
MDA-MB-453 and SKOV-3, which are both resistant to parental NK-92 
cells, were exposed to combinations of clinically-approved checkpoint 
inhibitors Nivolumab (anti-PD-1), Avelumab (anti-PD-L1), Ipilimumab 
(anti-CTLA-4) and PARP inhibitors. The combinations were examined 
with regard to their effect on specific lysis by parental NK-92 cells or its 
ErbB2-CAR-engineered derivative NK-92/5.28.z.
Results: While both, the checkpoint receptors and its ligands were upreg-
ulated on NK cells or cancer cells, respectively, blocking with checkpoint 
inhibitors did not improve cytotoxicity of NK-92 or CAR-NK-92 cells 
towards the tumor cells. In contrast, coincubation with PARP inhib-
itors improved natural cytotoxicity of NK-92 towards SKOV-3 and 
MDA-MB-453 cancer cells compared to single-treated controls, while 
CAR-mediated cell killing was not increased further or was only increased 
minimally. This was also confirmed in 3D spheroid culture systems. Flow 
cytometry data indicated that treatment with PARP inhibitors causes 
upregulation of the NK-cell activating ligands on the cancer cells, which 
likely contributed to their sensitization towards NK-92.
Conclusion: Taken together, our data show that PARP inhibitors directly 
improve NK-cell potency towards otherwise NK-resistant breast and 
ovarian cancers by upregulation of activating signals. This may offer an 
attractive approach to better harness a patient’s endogenous NK-cell 
response and/or enhance adoptive NK cell therapies.

Disclosure Statements: TT and WSW are named as inventors on patents in the field 
of cancer immunotherapy owned by their respective institutions.

P28
Efficient CAR T cell generation starting with LRS-chambers  
of platelet apheresis-sets

R. Windisch1, S. Schabernack1, L. Chen-Wichmann1, D. Maenner1,  
M. Hildebrandt1, A. Humpe1, C. Kellner1, C. Wichmann1

1University Hospital LMU Munich, Department of Transfusion Medicine, Cell 
Therapeutics and Hemostaseology, München, Deutschland

Background: During platelet apheresis, the leukoreduction system (LRS) 
chamber reduces the leukocyte amount within the subsequent platelet 

concentrate by using saturated, fluidized, particle bed filtration technol-
ogy. To explore if those leukocytes are attractive for research purposes, 
we isolated T cells from the usually discarded LRS chambers in order to 
manufacture CD19 targeted CAR T cells.
Methods: To obtain donor-derived T cells, we first collected peripheral 
blood mononuclear cells (PBMCs) from the LRS chamber using Ficoll 
density gradient centrifugation. Pan T cells were further isolated via 
Magnetic Activated Cell Sorting (MACS). The obtained CD3+ T cells 
were transduced with a CD19CAR-encoding lentiviral self-inactivating 
(SIN) vector containing an internal EF-1 Alpha Short (EFS) promoter. 
Transduction was performed on RetroNectin-coated plates using con-
centrated virus. To prove functionality of the generated CAR T cells we 
verified CD19CAR cell surface expression via flow cytometry followed by 
co-incubation of CAR T cells with the CD19+ diffuse large B-cell lym-
phoma cell line Carnaval to track efficient CAR-mediated eradication.
Results: An average amount of 2.6 x 108 PBMCs could be obtained upon 
density gradient centrifugation of the residual blood of a LRS chamber. 
Flow cytometry analyses revealed a total of 51 ± 11% CD3+ T cells within 
the PBMC population being the most prominent cell population. These T 
cells were further enriched via MACS to get a pure CD3+ T cell population 
(>95%). Stable expression of the CD19CAR construct on the cell surface 
was accomplished by lentiviral transduction with an average transduction 
efficiency of 74 ± 12% as determined by a CD19CAR detection kit. To 
prove the CAR T cells’ functionality in preliminary cytotoxicity studies we 
could demonstrate a reduction of CD19+ lymphoma cells upon co-incu-
bation, with untransduced T cells as control.
Conclusion: Taken together we can show that lymphocytes isolated from 
LRS chambers of platelet apheresis sets, which are normally discarded 
after apheresis, can be used for the production of functional CAR T cells 
for experimental purposes. As the LRS chamber, subsequently to aphere-
sis, can be removed under sterile conditions, those chambers also could be 
attractive for GMP manufacturing of donor-derived leucocyte products.

Disclosure Statements: There is no conflict of interest.
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Background: Chimeric Antigen Receptor (CAR) T cell therapy is increas-
ingly used as a targeted cellular immunotherapy against haematological 
malignancies. Production of CAR T cell involves ex vivo expansion of T 
cells and transduction of CAR gene. Some reports suggest that ex vivo 
expanded T cells may be functionally altered due to T cell exhaustion. The 
present study aims to understand the changes in T cell markers, cell size 
and cell cycle status during ex vivo expansion.
Methods: T cells were isolated from buffy coats obtained from healthy 
male donors using CD3 Fab-Traceless Affinity Cell Selection (TACS) 
Agarose Column. Cells were cultured using clinical expansion ingredients 
for 7 days in X-VIVO15, 5% hAB Serum, 50U IL-2 and were activated 
using 10µl/ml of anti-CD3/CD28 (TransAct) for the initial 3 days. In 
some experiments, 7 day expanded T cells were subsequently suspended 
in human blood-equivalent containing human serum and RBC for 15hrs 
at 37°C under shear at 100rpm to stimulate the human circulation. T cells 
were analyzed against activation and memory markers; cell size and cell 
cycle status at different time points using size calibration standards and 
propidium iodide, respectively.
Results: T cell numbers increased exponentially about 10 fold until day 
7 with a mean of 0.8%, 38.9% and 19.4% of cells in S phase at day 0, 5 
and 7, respectively (n=10). During the culture period, the percentage 
of naïve t cells (CCR7+ CD45RA+ CD45RO-) decreased from 40.9% to 
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2.3%, whereas there was a 2.5 fold increase (17.4% to 42.5%) in CD45RA- 
CD45RO+ memory T cells. Both, T cell diameter and volume increased 
1.5 fold and 3.5 fold compared to freshly isolated cells. On day 7, when 
expanded cells were removed from culture medium and were subse-
quently kept at 37°C in blood under shear stress, cell diameters remained 
increased. Moreover, a significant proportion of cells (18.21%; n=3) 
remained in S phase.
Conclusion: Our study suggests that T cell products generated under 
conditions used for current CAR T cell therapies differ from freshly iso-
lated T cells in phenotype, cell size and cycling status. The results point 
to increased fragility of transplanted ex vivo expanded T cells compared 
with freshly isolated T cells. This warrants further studies on potential 
functional deficits of ex vivo expanded T cell grafts.

Disclosure Statements: No conflicts of interest are declared
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Background: Over the last two decades the idea of eliminating undis-
erable isoagglutinines evolved from the therapeutical process of a selec-
tive adsorption (Glycsorb® AB0) in transplant settings to manufacturing 
plasma with a reduced isoagglutinine load (Glycosorb® UBP). Here, we 
assessed the capacity and selectivity of UBP columns by applying high 
plasma volumes at a fast flowrate and measuring isoagglutinine titers and 
different plasma parameters.
Methods: Glycosorb® UPB systems adsorb isoagglutinines with a gel 
agent filled inside a 4 mL column. Two of these columns were prepared 
and pooled freshly harvested donor plasma was used either undiluted 
or diluted 1:1 with NaCl 0,9%. To analyze adsorption capacity limits, we 
chose a high plasma volume (800 mL) for adsorption at a fast flowrate 
(400 mL/h), which moderately exceeds Glycorex’ recommendations (700 
mL; 360 mL/h). Samples were taken before (0 mL) and at the end (800 mL) 
of adsorbtion tests. Isoagglutinines were titrated with OrthoDiagnostics 
AutoVue and CMV-IgG, Anti-HBs, VZV-IgG and total protein, albumin, 
glucose and immunoglobulines were analyzed as markers for the col-
umns’ selective characteristics.
Results: When plasma was applied undiluted, initial Anti-A1 isoagglu-
tinine titers (IgG 1:256, IgM 1:64) were reduced to IgG 1:32, IgM 1:8 
after 800 mL. Anti-B isoagglutinine titers decreased from IgG 1:512, IgM 
1:128 to IgG 1:32, IgM 1:16. Using diluted plasma, isoagglutinine titers 
were found one step lower compared to undiluted plasma, both, before  
(0 mL) and after 800 mL (table 1). Neither total protein, albumin, glucose, 
quantitative IgG, IgA, IgM, IgE or IgD, nor IgG levels of Anti-CMV, Anti-
HBs or Anti-VZV were significantly reduced by the columns through the 
adsorption process (table 1).
Conclusion: Though choosing an extreme setting with a large volume 
of plasma applied at a high flowrate, UBP columns of the 1st generation 
are capable of selectively reducing isoagglutinine titers without relevantly 
compromising serum proteins, immunoglobulines or specific virus anti-
bodies. The latter could be important for manufacturing COVID-19 con-
valescent plasma of “AB blood type” or IVIG. Further studies are required 
to determine the ideal manufacturing settings regardig the columns’ 
capacity.

Disclosure Statements: No conflicts of interest considering this abstract.

Fig. 1.

P31
Preparation and logistics of autologous serum eye drops  
from the perspective of a large Blood Donation Service  

G. Suck1, J. Noriega1, A. Grolle1, T. Kischnick1, R. Deitenbeck1, T. Zeiler2

1DRK-Blutspendedienst West gGmbH, Zentrum für Transfusionsmedizin Hagen, 
Hagen, Deutschland 
2DRK-Blutspendedienst West gGmbH, Zentrum für Transfusionsmedizin 
Breitscheid, Breitscheid, Deutschland

Background: The transregional DRK BSD West holds a manufactur-
ing authorization for autologous serum eye drops (ASE) for supply to 
patients, mainly suffering from dry eye syndrome.The sterile manufactur-
ing process, involving a closed mini-bag-system, is complex and standard-
ized protocols are missing. Distribution of ASE to pharmacies in North 
Rhine-Westphalia (NRW) and in Rhineland-Palatinate (RP), exploiting 
the robust logistics of a large blood donation service, guarantees continu-
ous patient provision.
Methods: After assessing patient suitability, 250–525 ml autologous whole 
blood was collected into an anticoagulant-free blood bag. Laboratory 
testing included Hepatitis B/C-, HIV 1/2-, and Lues-serology. Sterile 
processing of the blood was performed in the central manufacturing facil-
ity in Hagen (HA). After complete coagulation, serum was obtained by 
centrifugation (5000 x g, 15’, 20–24°C) followed by filtration. An aliquot 
was dedicated to quality and sterility control. A max. of 144 individually 
labelled, single-use vials were obtained by filling mini-bag-systems (1,5–2 
ml/ vial, TF12, TF30 or TF36, Meise Medizintechnik). Storage at ≤ -20°C 
enabled a shelf-life up to 6 months, which was reduced to 30 days at 4°C 
after thawing for shipment.
Results: Contracts were closed with 15 ophthalmology clinics and med-
ical practices in NRW and RP to supply patients with ASE.  From June 
2014, the responsible MD performed a total of 243 blood collections in 
HA, 78 in Essen, 62 in Breitscheid, 40 in Bad Kreuznach, 34 in Münster, 
21 in Ostwestfalen-Lippe, and 3 extern, until 2021. Overall, the collections 
almost tripled from 31 to 100 p. a., increasing the stock of deliverable sin-
gle-use vials from 3.328 (2014) to 13.358 (2020). The continuously grow-
ing patient pool increased from 19 in 2014 to 46 in 2020, with an average 
age of 43 to 55. A total of 3714 packs were distributed holding serum-vials 
in a liquid state, to allow for standard storage at 4 °C in 44 selected phar-
macies close to patient homes.
Conclusion: The demand for ASE is on the rise, at least from a BSD per-
spective. However, large randomized controlled clinical trial data are 
substantially missing, and whether health insurances cover the costs for 
this prescription blood product remains a case-by-case decision. It is 
conceivable, that standardisation of protocols, storage temperatures, and 
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shelf-life, would allow for conclusive clinical study data and potentially 
give rise to a routine allogeneic application of an SE off-the-shelf product.

Disclosure Statements: Es besteht kein Interessenkonflikt bei den Autoren.
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Background: Laboratory screening is cardinal to ensure safety of blood 
and blood products. Many blood screening in vitro diagnostics (IVDs) are 
commercially available, but not all meet acceptable performance require-
ments. IVD-Regulation is only weakly implemented or completely absent 
in most African countries. The Global Health Protection Programme 
(GHPP) BloodTrain seeks to strengthen the regulation of blood screening 
IVDs to ensure availability, safety and quality of blood and blood products 
in Africa.
Methods: BloodTrain (BT) at PEI collaborates with National Regulatory 
Authorities (NRAs) from five partner countries (PCs) - Ghana, Nigeria, 
Tanzania, Zambia and Zimbabwe. BT plans to achieve its objectives by 
organizing and hosting several activities including online and on-site 
workshops and training sessions to build capacities in different IVD regu-
latory functions. It is also planned to provide tailored technical support to 
PCs and assisting them in generating regulations, policy and framework 
guidances for regulating IVDs. Further, BT supports regulatory systems 
harmonization through supporting the African Medical Devices Forum 
(AMDF).
Results: A benchmarking exercise was conducted in 2018 in 10 African 
countries to evaluate any existing structures for regulating medical devices 
and IVDs. It revealed that 3 of the 10 benchmarked NRAs had established 
structures for the regulation of medical devices and IVDs. In September 
2021, BT will organize a workshop for PCs on assessing technical docu-
mentation for blood screening IVDs. Thereafter, PCs will receive technical 
support to organise legal and policy frameworks, and develop guidances 
according to individual NRA requirements in the areas of marketing 
authorization, safety surveillance or performance evaluation of IVDs. BT 
supported the AMDF in developing continental guidelines for NRAs for 
regulation of medical devices including IVDs.
Conclusion: Appropriate training of National Regulatory Authorities in 
evaluation and approval procedures for IVDs would significantly contrib-
ute to improving blood safety with the use of safe and high quality blood 
screening IVDs. We believe the final goal of the BT in supporting the 
establishment of a Regional Centre of Regulatory Excellence (RCORE) 
for IVDs in one of the PCs will instil a sustainable impact reaching other 
NRAs on the continent.

Disclosure Statements: Es bestehen keine Interessenkonflikte.
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Background: The temperature control of the cold chain of blood bags is 
essential to reduce its loss.  Even so the optimum storage temperature is 
analyszed in detail and an optimal storage range of 4 °C to 10 °C is known 
since decades (Parpart 1947), much less effort is undertaken to realize a 
reliable, easy to use and cost-efficient system to monitor the temperature 

and core temperature during the transport of blood products. Here, we 
report on a fully digital system based on flexible RFID tags.
Methods: An calibrated (according to ISO 17025 with NIST standard) 
RFID based temperature monitoring system was developed and used to 
correlate surface temperature of blood bags and core temperature. The 
system uses flexible batteries which allows a good thermal conductivity 
between temperature sensor and surface temperature of blood product 
(Suess 2020). The data logger is placed within double-walled adhesive 
labels. The measuring interval is 10 seconds. The blood products are 
cooled before tests with a blood bank refrigerator set to 4°C. The cool 
box “TransPorter Blue Line 10 L” of the company “delta T Gesellschaft für 
Medizinzechnik GmbH” is equipped with two pieces of “4°C TempShell - 
elements” and 5 pieces of “4°C TempShell - frames”.
Results: The correlation of core temperature of a saline solution and the 
surface temperature is used to extract conditions that the core temperature 
remains under 10°C. We find that during heating at room temperature the 
surface temperature is about 3°C higher than the core temperature. This 
results agrees with reported values of Schennach et al (Schennach).   It 
is shown that if the saline bag is put for 30 minutes on a table at room 
temperature the core temperature slightly exceeds 11°C. Hence, this 
experimental condition leads to stricter temperature limits as reported 
in (Wagner 2016 and Schennach) where red cell concentrate stored in a 
range of +2 to +6°C does not warm above 10°C after approximately 30 
minutes at 20-25°C.
Conclusion: Our results show the importance how the blood bag is stored 
at room temperature. If it is suspended in air (Schennach et al) the blood 
bag warms up slower as in our use case, where the bag is put on a table at 
room temperature. Furthermore we showed significant different cooling 
rates if the blood bag is put after a defined time (5/10/15minutes) either 
back into a refrigerator or into a cool box. Our used algorithm guarantees 
that for all use cases the core temperature remains below 10°C.

Disclosure Statements: Keine
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Allo-Anti-e (Rhesus e) development in a combined sickle cell 
anemia and thalassemia patient with a homozygous partial e 

K. Lipovac1, J. Lucic1, M. Hildebrandt1, A. Dick1, A. Humpe1

1Klinikum der LMU München, ATMZH, München, Deutschland

Background: A patient with sickle cell anemia and alpha-thalassemia was 
admitted in our hospital due to acute chest pain. The patient´s hemoglo-
bin level was low and a blood transfusion was intended. Serological testing 
together with blood group antigen genotyping was performed and it was 
shown that the patient had developed an anti-e antibody due to a homozy-
gous partial e. Fortunately, the patient´s hemoglobin levels improved and 
a blood transfusion was not necessary.
Methods: Automated Blood group-testing was performed with NEO Iris®, 
Galileo®, Immucor, and IH-1000-ID-Cards® System, BioRad. Detection 
and differentiation of red blood cell antibodies was done with Capture-R 
Ready-Screen®, Capture-R-Ready-ID Extend I, Immucor, with LISS/
Coombs ID-Cards, ID-DiaCell I-II-III, ID-DiaPanel, BioRad and Data-
Cyte® Plus 0,8% Reagent Red Blood Cells, Grifols. The genotyping was 
performed using the Inno-Train® kits (CDE SCP0520, RHCE-variants 
SCE0519, KKD SKP0220, MNS-Type SMN1019 and Ready Gene Rare® 
ID SSP 0719).
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Results: Alloantibody screening was positive while the direct antiglobulin 
test (DAT) was negative and a differentiation was performed. All panels 
(n= 4) were positive for an Anti-e, however it was not possible to com-
pletely exclude Anti- Duffy,- Kidd, -MNSs, -Kell and -Lutheran. For fur-
ther information, a complete genotyping of the patient was performed. 
Genotyping and sequencing revealed the variant RHCE*02.10.01, with 
Exons 3 and 4 showing the mutations c.505C>A, c.509G>T, c.514T>A, 
c.544A>T, c.577A>G, c.594T>A, c.602G>C, corresponding to a partial C 
and partial e. The variant allele was homozygous. Additionally, the patient 
was found to be Duffy null (Fya-b-), N+ and there was no allele present 
for S/s.
Conclusion: Alloantibody development in RHCE subgroups with partial 
deletions are rare and are mostly associated with mutations resulting in 
a partial D antigen. In patients with partial antigen expressions, sero-
logical testing alone may not be sufficient to prevent alloimmunization. 
Therefore, blood group antigen genotyping in patients with SCD and thal-
assemia is recommended in preventing alloimmunization. However, the 
provision of compatible blood products still remains challenging.

Disclosure Statements: Keine
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Validation of a noninvasive single-exon fetal RHD assay  
in a routine screening program in early pregnancy

M. Uzunel, A. Wikman1

1Karolinska University Hospital, Dept. Clinical Immunology and Transfusion 
Medicine, Stockholm, Schweden

Background and objective of study: The objective of this study was to 
validate a commercial assay (Devyser RHD) developed for non-invasive 
fetal RHD screening in first-trimester pregnancy and to determine the 
sensitivity, specificity and confidence interval of the assay on an unse-
lected pregnant population. Samples from 3536 pregnant RhD negative 
women in gestation weeks 10-12 attending their first prenatal visit from 
May 2019 to January 2020 were included in this study.
Assay principle: The Devyser RHD kit is a CE-IVD real-time PCR assay 
designed for the multiplex detection of RHD exon 4 and GAPDH DNA as 
an internal control. Extracted DNA samples taken from the women in our 
study cohort were analyzed in triplicates on the same 96-well plate. Both 
RHD-positive and RHD-negative controls were analyzed on the plate in 
parallel with the tested samples. A positive control for fetal DNA was not 
used. To ensure that too high concentration of maternal DNA or too low 
concentration of fetal DNA did not hamper the detection of fetal DNA 
in the analysis, the total DNA content in each sample was estimated by 
comparing the obtained GAPDH cycle threshold value in the sample with 
the GAPDH cycle threshold value obtained in the positive control with 
known DNA concentration.
Definitions used
Diagnostic sensitivity
Proportion of true PCR positives in comparison to serology of the 
newborn
Sensitivity = true positive / (true positive + false negative)

Diagnostic specificity
Proportion of true PCR negatives in comparison to serology of the 
newborn
Specificity = true negative / (true negative + false positive).
Materials and Methods: Blood samples were obtained at maternity care 
centers using EDTA-anticoagulated blood tubes. After arrival to the lab-
oratory, the blood samples were centrifuged for 15 minutes at 1,500 g 
and the blood tubes were then used directly for DNA extraction. DNA 
extraction and PCR setup was performed using the QIAsymphony SP/AS 
instrument (Qiagen, Germany) in combination with QIAsymphony DSP 
Virus/Pathogen Midi Kit (Qiagen, Germany Cat.No./ID: 937055) accord-
ing to the manufacturer’s instructions for use. For each sample, 1 mL of 
plasma was used, and the purified DNA was eluted to 85 uL microliters. 
The elution volume of 85 uL was chosen to be able to test triplicates from 
each extracted sample. The Devyser RHD (Devyser, Stockholm, Sweden 
Cat.No.8-A060) kit was used for examination of the fetal RHD status. 
Real-time PCR was performed using an ABI 7500 Real-time PCR System 
according to the manufacturer’s instructions. Data analysis and results 
interpretation was done according to the instructions of the assay.
Results: Of the 3536 included samples, 2178 (62%) were RHD-positive, 
and 1358 (38%) were RHD-negative based on analysis of the first sample. 
Using blood group serology of the newborns, the falsenegative rate was 
2 of 2178 (0,1 %) and the false-positive rate was 2 of 1358 (0,1%). These 
results rendered a diagnostic sensitivity of 99,9% (CI 95 %: 99,7% - 100% ) 
and a diagnostic specificity of 99,9% (CI 95%: 99,5% - 100%).
Conclusion: In conclusion, non-invasive fetal RHD detection in early 
pregnancy using the Devyser RHD single-exon assay in a routine clin-
ical setting is feasible, highly accurate and suitable for automation and 
high-throughput analysis.

Disclosure Statements: —
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is associated with the risk for COVID-19
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Cross Blood Transfusion Service Baden-Württemberg-Hessen and University 
Hospital Ulm, Ulm, Deutschland 
3Institute for Clinical and Experimental Transfusion Medicine, Medical Faculty of 
Tübingen, Tübingen, Deutschland

Background: The ABO blood group has been reported as a risk factor for 
both COVID-19 susceptibility and severity. Very recently, a genome-wide 
association study identified a strong association of the ABO gene with 
testing positive for SARS-CoV-2. Our study was aimed to identify ABO 
alleles that are associated with the risk for COVID-19.
Methods: We included 132 COVID-19 convalescent plasma donors 
from two studies, i.e. CAPSID (n=83) and CORE (n=49). Plasma donors 

P34a Fig. 1.
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(n=46) without previous SARS-CoV-2 infection were recruited in the 
CORE study and were included as controls. The 4 major ABO gene vari-
ants were determined by using PCR-SSP methods. For blood group O: 
ABO c.261G>del (rs8176719) and c.802G>A (rs41302905); blood group 
A(2): ABO c.1061C>del (rs56392308); blood group B: ABO c.803G>C 
(rs8176747). Absence of the 4 variants indicated the ABO wild type allele 
for blood group A(1). The minor allele frequencies (MAF) in the COVID-
19 convalescent donors were compared with control donors and with 
genome data (gnomAD database) for the European population (EUR).
Results: We found a significantly higher prevalence of the ABO 
c.1061C>del variant for blood group A(2) in the COVID-19 convalescent 
donors compared to the controls (MAF 0.1174 vs. 0.0326; p=0.0294) and 
compared to the EUR population (0.0684; p=0.0025). The c.261G>del 
variant for blood group O was comparable in convalescent donors and 
controls (0.5492 vs. 0.5978; p=0.4922) but less frequent compared to the 
EUR population (0.6255; p=0.0126). The ABO wild type allele for A(1), 
the c.802G>A for O and c.803G>C for B showed comparable frequencies 
in the convalescent donors, the control donors and the EUR population.
Conclusion: Our study confirmed the previously reported association of 
the ABO blood group with the risk for COVID-19. Interestingly, only the 
ABO gene variant for A(2) but not the wild type allele for A(1) was more 
frequent in the COVID-19 convalescent donors compared to non-in-
fected donors or the European population. A protective effect of anti-A 
antibodies inhibiting the adhesion of SARS-CoV-2 to angiotensin con-
verting enzyme 2 (ACE2)-expressing cells is speculated, but is not sup-
ported by our data.

Disclosure Statements: no disclosures
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Background: Serologic studies are crucial for clarifying the regional 
dynamics of the SARS-CoV-2 coronavirus pandemic as well as the 
success of a vaccination campaign against COVID-19. The SeMaCo 
study (Serologische Untersuchungen bei Blutspendern des Großraums 
Magdeburg auf Antikörper gegen SARS-CoV-2) is a longitudinal, regional 
cohort study to assess the seroprevalence of COVID-19 in blood donors 
from Magdeburg (Capital of Saxony-Anhalt) and the surrounding area.
Methods: The study measures the prevalende and kinetics of IgG antibod-
ies against SARS-CoV-2 in blood donors over 21 months. During 4 survey 
periods of 4 months each (Jan-Apr 21, Jul-Oct 21, Jan-Apr 22, Jul-Oct 22) 
we aim at testing the same donors. Donors who do not attend subsequent 
surveys will be replaced until the planned sample size of >2,000 donors 
per survey period is reached. At each blood donation we determine SARS-
CoV-2 antibody levels and provide questionnaires on occupational activi-
ties, housing conditions and social contacts that influence the COVID-19 
seroprevalence. Furthermore, we study the attitude towards vaccination, 
the antibody response following vaccination, as well as undesired effects 
of the different vaccines.
Results: As of April 30th, 2021 (end of first survey period), 2.236 par-
ticipants were included. We detected COVID-19 antibodies in 290/2236 
donors (12,9%). The antibody prevalence nearly doubled monthly from 
10/268 (Jan, 3,7%), 42/566 (Feb, 7,4%), 108/888 (March, 12,0%) to 130/514 
(April, 25,3%). This increase was largely in line with donor statements to 

their attitude to vaccination and the vaccination itself. Based on the cur-
rent participation activity, we anticipate more than 8.000 blood samples/
questionnaires from approximately 5.000 subjects to become available 
during the study period. Further results to antibody frequencies as well as 
to the vaccination success will be presented.
Conclusion: The SeMaCo study design with repeated testing and serial 
interviews in the same donors can provide a more accurate view on the 
dynamics of COVID-19 spread and vaccination than cross-sectional 
studies. SeMaCo will influence policy decisions and preventive measures 
beyond Saxony-Anhalt.

Disclosure Statements: Keine.
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3CellTool, Tutzing, Deutschland 
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Background: COVID-19, an infectious disease caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) is not only a lung 
disease, but seems to be a systemic disease where blood alterations may 
play a key role. Hemoglobin (Hb), a globular protein with an embedded 
porphyrin (heme group), constituting the Hb prosthetic component, 
accounts for 95–97% of the cytosolic proteins inside the red blood cells 
(RBCs).  During the capture of oxygen atoms and the release of carbon 
dioxide, and reverse, iron switches between the divalent and the triva-
lent state. Here, we analyzed Raman spectra of Hb–associated vibrational 
modes in RBCs from healthy donors, intensive care patients with COVID-
19 infection and convalescent patients. 
Methods: Raman-Trapping Microscopy (RTM) is a non-invasive cell 
analyzing technique that is solely based on monitoring the interaction of 
focused laser light with biomolecules. Cells are investigated in their natu-
ral state. The unique configuration induces simultaneous trapping features 
arresting individual cells within the laser focus during Raman spectra 
acquisition. We measured Raman spectra of RBCs from whole blood of 
severe COVID-19 patients and compared those with healthy and conva-
lescent donors. Raman spectra were automatically acquired and analyze 
using a special statistical data analyzing software. 
Result: We found a significant decrease in the Hb content, the amounts 
of RBCs, the pO2, and O2 saturation in the blood samples of COVID-
19 patients compared to healthy donors and convalescent patients. RBCs 
possess a significant Raman pattern with dominant peaks derived from 
the hemoglobin molecule. Using RTM, we identified changes of spectral 
bands in the spectral range of 300-500, 1200-1400, and 1500-1700 cm-1, , 
which are mostly representing the vibrational bands of Hb. We are able to 
correlate intensity changes as well as a shift of spectral bands in RBCs of 
COVID-19 patients with an increased production of metHb and hemoly-
sis. Changes correlate with those of aged blood products (>38 days).
Conclusion: Our findings indicate that the change of Raman spectra is 
due to a configuration change of the hemoglobin molecule, resulting in 
reduced oxygen uptake and corresponding transportation capacity.   We 
conclude that the use of RTM may lead to essential improvements in the 
field of transfusion medicine as well as in blood-based dysfunctions char-
acterizing the functional (e.g. oxygen binding) properties of normal and 
diseased RBCs.

Disclosure Statements: The authors have no disclaimers to make or conflicts of 
interest to disclose.
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Background: From  Spring 2020 several medical measures have been 
taken to develop convalescence plasma (CP) from recovered Covid-19 
patients with a surplus of therapeutic antibodies against SARS-CoV2. 
After establishing methods for antibody testing and characterization of 
inhibiting antibodies, which was relatively new at that time, criteria were 
developed and accepted by the Local Competent Authority for the pro-
duction and distribution of CP. However, the major obstacle was to find 
appropriate donors.
Methods: Here we present an effective strategy to overcome this problem, 
started by three local institutions. Since data of recovered patients are sub-
ject of General Data Protection Regulations (GDPR), transfusions centers 
do not have access on such protected information. Recruitment of poten-
tial donors is limited to webpage information, articles in the local newspa-
per or transmission from person to person. In this situation a cooperation 
started with the Local Health Authority and the Virology Department. 
Generally, the Local Health Authority is the only owner of such informa-
tion. In this situation we prepared a flyer with contact information which 
was then sent to recovered patients by the Local Health Authority after the 
quarantine period.
Results: Those individuals that called the blood service on a voluntary 
basis were offered detailed medical information about the procedure 
including a free IgG-antibody-quantification. At the same time, we also 
offered this information to recovered personnel or recovered patients of 
the University hospital. According to previously published information (at 
this congress), the amount of IgG antibodies for CP donors was predicted 
using an IgG antibody test (Euroimmun, Germany). Initially, patients 
were taken eligible if the ratio was >5.0. Appropriate CP donors were 
invited for apheresis collection followed by a methy- lene-blue 
pathogen reduction step and deep feezing for storage. M B - C P 
products were then available for use without further quarantine.
Conclusion: One of the most challenging steps in production of CP is 
to find appropriate donors. Usually such donors have a history of more 
intense immunologic experience with the Covid-19 disease. Using the 
above mentioned strategy we could recruit a substantial number of vol-
untary donors with the desired criteria, thereby being more effective and 
time saving in contrast to other media (website or newspapers). In addi-
tion, the availability of information and CPs for clinicians was also faster 
more direct.

Disclosure Statements: Der DRK Blutspendedienst NSTOB als gemeinnützige 
Einrichtung ist in diesem Fall Hersteller und Anbieter dieser nicht kostenlos zur 
Verfügung gestellten Rekonvaleszenzplasmen für interessierte Kliniken im Ver-
sorgungsbereich.
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Background: Coronavirus diesease-2019 (COVID-19) is associated with 
increased thromboembolic complications. We found that COVID19 
infection is accompanied with the development of procoagulant platelet 
phenotype and an increased resistance to clot lysis. In this study, we inves-
tigated the procoagulant phenotype in platelets of reconvelescent plasma 
donors after acute COVID-19 infection. 
Methods: We included plasma donors who had a PCR confirmed mild 
COVID-19 infection (exCOVID-19 Group) in the study. A control 
group consisted of donors who did not have COVID-19. We collected 
citrate blood from study participant and investigated CD62p expression, 
Annexin V and GPIV shedding with flow cytometry. All participants gave 
informed consent and institutional ethics committee approved the study 
protocol. We compared the data with Mann-Whitney test using GraphPad 
Prism.
Results: Forty-three convalescent plasma donors (20 Male, 23 Female) 
with a history of COVID-19 infection were included. Mean age (SD) was 
41 ± 13 years. Median duration after acute COVID-19 infection was 141 
days (range, 38-401). Baseline CD62p expression and CD62p expression 
after activation with thrombin receptor associated protein (TRAP) was 
similar between exCOVID-19 group and control group. The percentage 
of CD62p and Annexin V double positive platelets was similar between 
groups. Similarly, GPIV shedding rate after activation with collagen-re-
lated peptide (CRP) did not differ significantly between the groups.
Conclusion: Our findings suggest that procoagulant platelet phenotype is 
not present after mild COVID-19. Further studies should investigate the 
alterations in plasma components of coagulation and fibrinolytic system 
after COVID-19. 

Disclosure Statements: No conflict of interest.
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Background: In 1 ½ years of COVID-19 pandemic with testing several 
treatment options for COVID-19, no definite answers for treating criti-
cally ill patients were found. Convalescent plasma showed effectiveness 
in earlier epidemics (SARS, MERS and Ebola). Outcome of COVID19-
infected patients, treated with Covid-19-CP (CCP) was evaluated as a first 
step to the development of a registry for CCP compassionate use. This 
may help to bridge the gap between compassionate use and randomized 
controlled studies.
Methods: 56 pts. (79% male, 21% female, mean age 59) who received CCP 
during hospitalization at the University Clinic of Cologne or two other 
hospitals in the area were examined. Manufacturing and treatment with 
CCP followed European and national standards and guidelines (EU, PEI, 
COVRIIN, RKI). The registry was constructed in parallel to the European 
CCP registry to facilitate scientific data exchange, when agreed upon by the 
local ethics committee. We analyzed data (Excel Version 16.49, Microsoft) 
for relevant patient characteristics: age group, sex, comorbidities, duration 
of hospitalization (at ICU) and number of plasma units received. We also 
focused on clinical status after transfusion, adverse reactions and overall 
outcome (i.e. fatalities).
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Results: Overall, a benefit from CCP administration to critically ill 
COVID-19 patients seems to be detectable in our small cohort. Despite 
the significance of the topic our case series presents with various short-
comings due to the fact that we did not conduct a randomized controlled 
trial. In the past year several RCTs have begun to evaluate the benefit of 
CCP worldwide. In some small RCT a benefit was detected in early stages 
whereas in some large RCT, no benefit of CCP was shown in advanced 
stages of COVID-19. The national CCP registry on compassionate use and 
the EU database may provide additional clarification.
Conclusion: RCTs already in progress or planned on broader collectives 
with special regard to disease stage, co-existing comorbidities and addi-
tional treatment (e.g. antiviral medication and steroids) will contribute to 
resolve the question of the therapeutic benefit of CCP in Covid-19.

Disclosure Statements: Collection of CCP was supported by EU/ESI grant  
(DE 101019967) and evaluation of its compassionate use by a national registry in 
COVIM, Nationales Forschungsnetzwerk, BMBF.
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Background: In May 2020 the Blood Transfusion Service NSTOB started 
a project to produce methylene-blue pathogen reduced Covid-19 con-
valescence plasma (MB-CP). In Oldenburg, out of >190 convalescent 
patients 34 CP donors could be selected. CP was donated via apheresis 
and subsequently submitted to pathogen reduction using the Theraflex 
Methylene-Blue Plasma System (Macopharma, Tourcoing, France). Here 
we present data collected during the first MB-CP preparations.
Methods: The occurrence of neutralising antibodies had been validated 
and published here before. Antibody ratios were predicted with an IgG 
test (Euroimmun, Germany). Antibody ratios were tested  from both, 
initially with donor blood samples and after donation from products, 
respectively. Donors were eligible for apheresis when antibody ratios were 
>5. MB-CP was accepted for therapy when antibody ratios were > 3,5. 
Below this value RCP-donors were no longer invited. Retrospectively, we 
checked individual donations, the decline of IgG values for each donor, 
and ABO blood type. MB-CP is a registered procedure by the Local 
Competent Authority for drugs of Lower Saxony, in accordance with the 
Federal Institute for Vaccines & Biomedicines, P.E.I., Langen.
Results: In total, 146 plasma bags were included for analysis, developed 
from 77 donations. When selected for MB-CP, donor had antibody values 
> 5.0 (range 5-19). 100 of 146 units were blood type (bt) A (68.5%), 36 bt 
0 (24.6%), 3 bt B (2.1%) and 7 bt AB (4.8%). From 34 individual donors 17 
had bt A (50%), 14 bt 0 (41.2%), 1 bt B (2.9%) and 2 bt AB (5.9%). On an 
individual level, 20 of 34 donors could only donate 1x (58.8%) compris-
ing a majority of donors with fast decline of antibodies after apheresis, 7 
donors for 2x (20.6%), 2 donors for 3x (8.8%); finally, 4 donors could be 
invited 5 times (11.8%) and 1 single donor comprised a long lasting anti-
body production for 17 donations (2.9%).
Conclusion: Approx. 1/5 (18.9%) had appropriate and surplus antibody 
levels. SARS-Cov2 antibody values declined rather quickly after the first 

or second donation, only 20.6% of individual donors could be invited 
more often. One single donor comprised a high IgG level >5 in contrast 
to others. The predominant blood types for MB-CP was A and then 0 
(68.5% vs. 24.6%), but is strongly influenced by this one donor. Even on 
the individual level blood type A was predominant but less distinct (50% 
vs. 41.2%).

Disclosure Statements: Der DRK Blutspendedienst NSTOB als gemeinnützige 
Einrichtung ist Hersteller und Anbieter der nicht kostenlos zur Verfügung gestell-
ten Rekonvaleszenzplasmen für interessierte Kliniker im Versorgungsbereich. Der 
DRK BSD-NSTOB arbeitet mit Produkten zur Herstellung von Blutprodukten und 
Geräten der Fa. Macopharma. Sämtliche Verfahren oder Prozesse unterliegen der 
behördlichen Anmeldung und Überwachung.
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S. Grützner1, T. Bakchoul1, T. Burkhardt1, T. Cathomen1, B. Luz1, S. Peine1,  
A. Ruf1, H. Schrezenmeier1, T. Tonn1, P. Wuchter1, A. Hildebrand1,  
R. Blasczyk1, S. Richter1, J. Riggert1, F. F. Wagner1, H. Klüter1

1Uniklinik Köln, Transfusionsmedizin, Köln, Deutschland

Background: After 1 1/2 years of Covid-19 pandemic effective therapy 
is still not available. In several epidemics and pandemics, like influenza, 
Ebola, MERS, SARS convalescent plasma (CP) has been a first line ther-
apy, which in some of them was proven to be efficient. Worldwide lack of 
plasma derivatives is forecasted due to increased use of IgG in particular. 
The European Union supports of Covid-19 convalescent plasma (CCP) by 
an emergency grant, in order to increase the capacity of collection of CCP 
as well as of plasma for manufacturing of plasma derivatives in general.
Methods: In this study we evaluated the progress of the EU Project in 
the Germany. The German applicants are grouped in 4 geographic areas 
(figure 1). The number of CCP collected between September 2020 und 
May 2021 was evaluated. The impact on collection and manufacturing of 
CCP until the project end and the future production capacity is estimated.
Results: In Germany manufacturing of CCP was supported by EU ESI 
instrument. CCP was manufactured according to National (PEI) and 
international guidelines (EU guidance). Manufacturing capacity was 
increased in the four different geographic regions of Germany (results in 
table 1). Table 1: CCP for transfusion manufactured between September 
2020 and May 2021

CCP released not released ∑
CAPACEPT 1471 271 1742
CCP-North 1349 106 1455
CCP-South 925 109 1034
CCP-West 3130 427 3557
Total 6875 913 7788

All clinical requests for compassionate use and clinical trials could be met. 
Additional 5951 CCP-units for fractionation were produced. As foreseen 
by many colleagues, CCP served as a bridging technology also in this 
present pandemic until more specific treatments or vaccination become 
available. Its actual benefit will evaluable only when more RCTs already in 
progress will be concluded.
Conclusion: In Germany many blood centers started CCP programs 
in the present Covid-19 pandemic according to plans for pandemic 
preparedness. The EU ESI emergency instrument strongly supported 
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building of capacities for plasmapheresis not only for manufacturing CCP 
but also for preparation of plasma derivatives.

Disclosure Statements: Increasing capacity for manufacturing of CCP was sup-
ported by EU/ESI grant (DE-CAPACEPT 101021675, DE-CCP-North 101021487, 
DE-CCP-DE-CCP-West 101019967) with kind counseling of the SOHO-Santé 
team. We also appreciate the dedicated collaboration of numerous coworkers at the 
blood centers and great enthusiasm of the CCP donors.

P42 Fig. 1. P42 Fig. 2.
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