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Transfusion-Relevant Bacteria Reference Strains (TRBRS)

• are deep frozen bacterial suspensions

• are ready to use, stable and shippable

• are defined in identity

• are defined in count [CFU/ml]
…allow “real life” spiking of blood components
(i.e. artificial contamination with ~10 CFU/bag corresponding to 0.03 CFU/ml…)

• are defined in growth characteristics in platelet concentrates
…grow up in PCs independent on donor properties
…tested in PCs from at least 100 different donors

TRBRS are dedicated to objective validation and assessment of both 
Pathogen Reduction Methods and Screening Methods.

Definition TRBRS



WP-TTID, 2015, June, 26. Paul-Ehrlich-Institut, FG 1/3, Eva Spindler-Raffel_3

First WHO Int. Repository of TRBRS 
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• Bacterial growth in platelet concentrates has to be 
demonstrated for 11 new candidate strains

• 4 WHO strains as reference (comparability)

• Under real-life conditions 
-> Low spiking directly into PC-bags: 10 to 25 cfu/bag 
(Tested in 3 PC bags per strain, 14 labs)

• 3 sampling days (2, 4, 7) -> growth kinetics

• Growth independent of donor influence (WHO-regions, up to 
130 different donors per strain)

Scope of collaborative study



WP-TTID, 2015, June, 26. Paul-Ehrlich-Institut, FG 1/3, Eva Spindler-Raffel_5

Validation Study 2008/2009
1. Staphylococcus epidermidis
2. Streptococcus pyogenes
3. Escherichia coli
4. Klebsiella pneumoniae

Enlargement Candidates
5. Bacillus thuringiensis spores
6. Bacillus cereus spores
7. Enterobacter cloacae
8. Morganella morganii
9. Proteus mirabilis
10. Pseudomonas fluorescens
11. Salmonella choleraesuis
12. Serratia marcescens
13. Staphylococcus aureus
14. Streptococcus dysgalactiae
15. Streptococcus bovis

(reclassified: Streptococcus
gallolyticus)

Selected candidate bacteria for Enlargement study

Enlargement of WHO Repository: Candidates
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International Validation Study: Participants
Austria Christian Gabriel, Susanne Süßner

Austrian Red Cross, Blood Centre Linz

Canada Dana Devine, Sandra Ramirez-Arcos
Canadian Blood Service, Ottawa

England Carl McDonald, Kate Aplin
NHS Blood and Transplant, London

Germany Erhard Seifried, Kai Hourfar
German Red Cross, Frankfurt/Main
Birgit Gathof, Melanie Stoermer
University Hospital Cologne, Transfusion Medicine 
Axel Seltsam, Bernd Lambrecht
German Red Cross Blood Service NSTOB, Springe

Japan Masahiro Satake, Hideto Nagumo
Japanese Red Cross Kanto-Koshinnetsu Block Blood Center, Tokyo

México Julieta Rojo, Dr. Gabriela Ibañez- Cervantes 
Centro Nacional de la Transfusion Sanguínea

South Africa Charlotte Ingram, Truscha Niekerk
South African National Blood Service, Weltevreden Park

The Netherlands Dirk de Korte, Jan Marcelis 
Sanquin Blood Supply Foundation; Elisabeth Hospital, Tilburg

USA Susanne Marschner, Shawn Keil
Terumo BCT Biotechnologies, BCT, Lakewood
Richard Benjamin, Stephen J. Wagner
American Red Cross, Blood Component Dep. Rockville
Roslyn Yomtovian† , Michael R. Jacobs
Case Western Reserve University, Cleveland
Louis Stokes Cleveland Veterans Affairs Medical Center

Pakistan Zainab Mukhtar, Shaheen Sharafat
Dow Safe Blood Transfusion Services,
Dow Medical College, DUHS Karachi

Steering Carl McDonald
committee Richard Benjamin

Melanie Störmer
Eva Spindler-Raffel
(corresponding address)
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Lot of Lab-Work

Photo: Section 1/3 Microbial Safety, PEI
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WHO strains confirmed

Electron microscopy: Klaus Boller, Regina Eberle, PEI
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Different growth kinetics

Box-and-Whisker plots for growth: 
continuous line connecting the median values per day; dotted line connecting mean values

Poster Presentation P-421 and P-432
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Test of stability
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Staphylococcus epidermidis
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Morganella morganii
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Klebsiella pneumoniae
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Summary and Outlook

 All participants received the deep frozen bacteria strains in good condition without 
any complaint. As in the first study deep frozen, pathogenic bacteria strains could 
be shipped worldwide without any difficulties. 

 The tested inocula proliferated well and were successfully used for spiking. The 
bacterial identification performed by the study partners complied with the ID of 
PEI. The results of bacteria counting of all participants are homogenous since the 
measured divergence factors represent an acceptable value in the estimation of 
high bacteria cell counts.

 Growth for Salmonella choleraesuis was lower than for other strains and showed a 
high variability among participants

 Morganella morganii failed to grow beyond that amount of bacteria in the initial  
inoculation. 

Next steps: 
 Final report and proposal for strain selection to WHO
 Paper in Vox sang

 The results of the four strains of the existing WHO Repository are equivalent to the 
first study. (spiking of 10 to 25 CFU per PC unit) 



Axel Seltsam
Bernd Lambrecht
Birgit Jarck
German Red Cross Blood 
Service NSTOB, Springe, 
Germany

Julieta Rojo, 
Gabriela Ibañez- Cervantes, 
Juan Manuel Bello-López 
Centro Nacional
de la Transfusión Sanguínea
Mexico

Masahiro Satake, Hideto Nagumo,
Mami Matsumoto, Kumiko Shinozaki, 
Kumi Kinno, and Moe Kaneko
Japanese Red Cross, Tokyo

Christian Gabriel, 
Susanne Süßner, 
Claudia Renke,
Ingrid Lindlbauer
Austrian Red Cross, 
Blood centre Linz, 
Austria

Dana Devine, 
Sandra Ramirez-Arcos, 
Heather Perkins,
Yuntong Kou,
Adriana Zapata,
Canadian Blood Service, 
Ottawa, Canada

Carl McDonald, Kate Aplin, 
Anjana Roy,
NHS Blood and Transplant, 
London, England

Erhard Seifried, Kai Hourfar, 
Simone Schwientek
German Red Cross, 
Frankfurt/Main
Germany

Birgit Gathof, 
Melanie Stoermer
University Hospital 
Cologne, Transfusion 
Medicine,
Germany 

Truscha Niekerk, Katlego 
Moagi, Xoliswa Mpumlwana, 
Nokuthula Chilwane, Nolwazi
Nkambule, 
South African National Blood 
Service, Weltevreden Park, SA

Dirk de Korte, Willy Karssing, 
Herbert Korsten, 
Sanquin Blood Supply Foundation
Jan Marcelis, Jaap van Meeteren,
Eveline Thijssen, 
Elisabeth Hospital, Tilburg, 
The Netherlands

Susanne 
Marschner, 
Shawn D. Keil
Denise Gilmour
Meghan Hudziec
Jane Gosney
Emily Holmes,
Terumo BCT 
Biotechnologies, 
Lakewood, USA

Richard Benjamin, 
Stephen J. Wagner, 
Anne Hapip, 
Holland Laboratory, 
American Red Cross, 
Blood Component 
Dep. Rockville, USA

Roslyn Yomtovian, 
Michael R. Jacobs, 
Caryn Good,
Case Western 
Reserve University, 
Cleveland, USA

Acknowledgements

Julia Brachert, Anna-Maria Scheder, 
Annemarie Mück, Ute Sicker, Kay-Martin 
Hanschmann, Utta Schurig, Ute Sicker, 
Jan-Oliver Karo, Ingo Spreitzer, 
Sigrid Hanitsch, 
Paul-Ehrlich-Institut, Langen, Germany

Zainab Mukhtar, 
Shaheen Sharafat
Institute of Biological, 
Biochemical and 
Pharmaceutical 
Sciences,
Dow Medical College, 
DUHS Karachi



Prof Paul Ehrlich 

Thank you very much for your attention !

Eva.Spindler-Raffel@pei.de
www.pei.de


