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Definition TRBRS

Transfusion-Relevant Bacteria Reference Strains (TRBRS)

« are deep frozen bacterial suspensions
« areready to use, stable and shippable
o are defined in identity
o aredefined in count [CFU/mI]
...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.
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First WHO Int. Repository of TRBRS
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1. INTENDED UZE

Eacierial contamination of plaieiet concentales remains
shgnificant probiem In ransfusion with potenfial Important
diinical conseguences, Including death.

Unil now, Sere Rawe boen no ransfesion relevant
bacterial reference srains asallabie. The reposkory of
plabeist transiusion reievant bacters |5 & microbiciogical
reference: maberal comlaining a precise number of viabie
bact=rial cels. Ib 5 nbendsd for uze a3 3 quantiabe

A WHO Collaborating Cenfre

In v Dlagne=dz Cevices

= Mirst number: rumber of bacherial sran

= second rumber: ramiber of kot

(Exampie: FEHE-P-D52 stands for ot § of
SHaghpiprorous apidermids PEH3-P-0E)

Tahle 1 Unitags of bacternal sUspensions |
% of tha visle
raln Lat
ETaphyIoCoccus FEIS-F-DE-H"
ECITETIVONS
B FENS-F-20-H"
ES
% FEFS-F-LE-Rn
CReumonias
ESChericig FEFSF- 1550 |
call

qually control sampie for the sSandardization of
and assessment of methods for Improvement of microbial
safely of palzet concenirates (FCsl. The reposihory
oonsiss  Of £ bacieridl | STANS (SapNPOCnoCUs
epgenmicis PEI-B-P-I6, SIepioocus progenss FERE-
P-20, Mebsisls preumcrize PEHSF08, and
Eschantiia coll PEI-B-P-13] which were selecied for their
abilty to replicate in FCs under routine clorage condbons
uzed In ransfusion medcine. The parel members ae
prepared using a specialy deweloped procedure which
guaraniess defdned bacieral suspansions (de=p fooen,
ready o use, siable, shippabis, defined in count of Iving
celis). The micrcbkcéopical dentfication of =ach baich of
reposhory straims Is confirmed by 165 rOMA sequencing.
The panel s designed o alow cbjsctive validation of
metfiods for Bachertasl Scresnng n PCs under ‘real [Fe®
Condilores, e moouating e PGS Wi & very oW
bacizria count (003 10 0.3 CRWmML) folowed by growd in
‘the bag.

The reposkory has beem svalusted in an Infemabioral
valdation study which was orgarized by the Imtemabioral
Eockety of Blood Transfusion (IEST) Working Farly on
Transfsion-Transmiled Infecious Dleases (WR-TTIDN,
Eubgroup on Bachera. The WHO Expert Commites
Elglogkcal Shandardizabion (WHD EC3E) approved the
adoption of preparafions of e four bacteds sirains
mendoned above as & Reposiony for Fiasiel TAnsusion
Reevant Balleriy Reference ETans (RFTRERS) during
‘the annual mesdng of 2010 (WHOWBEMD.2 154

2. UHITAGE

A defned unfage |z assgned fo the iIndvidual repos oy
members: fe detals dapend acozssoly on the lok of the
bact=rial preparafion. Each vial |s labedled with compiet=
Irformation & demonsrated In Tabie 1.
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Expianation of code:
= FEL Paul Ehriich Insihue
= Ec Biood |srain regards biood components)
= F: Plabeiets (sirain Is inlended for fe use B
plateiet concertrates)
Paui-Ehsoh-insii
Pawi-Ehsich-5m. 51-80
03228 Langen, Genmany

Tre mean vaue of baciera count [CFLUmL] and the 95%
comidence nlersal depends on e jot and will be
prowided with the product inserd.

. CONTENTE

Each wvial closed wkh a screw cap contains 9.5 mL of
Iriing deep frozen bachera suspended In tryphic soy broth
and 10 % Fuman serum albuin in saline (150 ml MaZi).
Tre sirains were characierized regardng their abiity fo
grow up o high counis In PCs ater low counk splking
Independent of donor's Immune sysiem.

T1. IDENTITY

Frsdls of genome seguencing using the MooZeg 1585
rOfA, Bacherial idenification Sysier are shown In [able 2
iAppendy)

4.1, GROWTH IN PLATELET CONCENTRATES

Tre figures 1 -4 (Appendly] show the growth
characteristics of the bactedal simains In pocied PCsin =
4iat = 22 "0 = 2 °C after Inoculabon wih < 90 CFU per
bag = 003 CAJimL]. The kinsfics may be used for
experimens o calculate the bacheral count at a defined
Ame= point

4. FTORAGE

Tre maledal 5 supplied deep fozen on dey o and
should be stored Immediabely below - 70 °C = S "C after
arteal. Check the vials Immedistely ater amival. If e
sampiezs shos any =ign of thawing, ey must be
dlerarded

£ CAUTION
THIE FREPARATION 13 MOT FOR ADMINIETRATION

b5 supplsd on dry ke, Always hande dry o=
with can: and wedr prolective coth or leather gloves
whensyer louching K. AwDid prolonged con@c wih e
skin because it will cause Injury similar fo a bum.

Tre prepamaiion contains viable, pathopenic bacieris and
rmay k=ad io Infections of persormme! andior microbial
contamimaton of material and suToundng  area
Trersfore the samples should only be handled by

Emat ghocouos o
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1= WHO wepositony of Patelet Bacleria Strains
PH cots B4BY13
INusiration of dilution of reposftory straina before spiking

Procadurs of dilution:

1.

Label n {0 - number of lubes, depends on the calculated diution sieps In order o
recelve a final dilution of around 10 CFU per sampie) fubes for dilulon of the repesitory
sirain {e.q. Sfaphylococcus epidemidls PEI-B-P-05-XX: 1 vial for Dilullon 1= DA, 1 vial
for D2, 1 vial for D3......J

Prepare the diulion e with 3 mL each of 5
‘Vortex the thawed wial of the repository st &,
‘seconds Immedialely after unfreezing {35 des
Transfer 1 mL of the siock {vial of reposiic
dilution 107').

Discand the fip; cap ihe fube and vorbex for 15

Platelet Relevant

1# WHO Intemnational Repository of

Strains

Take 3 new tip and transfer 1 mL out of the
tube (D2 dikitian 107).

- Wortex the dilution D2 for 15 seconds 3t highs

Continue this procedure up to the final diltion

Mean value of bacterial count [CFUimL] and the 86% cenfidence interval

Saries of 10-fold dilutions:

containing

Foul-Fhetich-bogng
Poui-Fheriich-Sor. 3058

WVartex slock (Wal of reposiiory straln) for 15 &

CRUmL
Start 1 miL of Sinck Bacterial Reference Strain
}‘F-H: M F—— 55 % canfidence

Al + 9 mlL NaCl interval

Vartex diluflon abowe {10} for 15 seconds at S’i"‘"m"‘s PELE.P.06.02.01 9 BEEAD5 BA3E +05 - 9 936 405
perrds
1 E

Camy-over: 1 mL of 107 (D) } Viald: 10 “""':Pm""_;'” PELB-P-20.02.01 2 406408 2 496 408 - 2 556408
Add: +9ml Nact Eschenchia ool PELE.F.19.02.01 64TE06 6.24E+06 - 6, T1E06
' ) Kisbsiaita preumonias | PELE.P.08.02.01 1156406 1,13E406 - 1,17E 406

* -
Contlnue up to the final diution {calculat
Result of stabiléy testing. 2015_1_2TUEBAS

10 CFU per for low =gl Dr. Eva Spandier-Raffel

A A f s

Enoll: whoochafipet.de
Wich. e pucd che

EIIES Lanpen, Grvmay
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Scope of collaborative study

 Bacterial growth in platelet concentrates has to be
demonstrated for 11 new candidate strains

« 4 WHO strains as reference (comparability)

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

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

« Growth independent of donor influence (WHO-regions, up to
130 different donors per strain)
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Enlargement of WHO Repository: Candidates

Selected candidate bacteria for Enlargement study

Validation Study 2008/2009

Staphylococcus epidermidis
Streptococcus pyogenes
Escherichia coli

Klebsiella pneumoniae

-l N =

Enlargement Candidates

Bacillus thuringiensis spores

Bacillus cereus spores

Enterobacter cloacae

Morganella morganii

Proteus mirabilis

Pseudomonas fluorescens

. Salmonella choleraesuis

. Serratia marcescens

. Staphylococcus aureus

. Streptococcus dysgalactiae

. Streptococcus bovis

(reclassified: Streptococcus
gallolyticus)

WP-TTID, 2015, June, 26.
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International Validation Study: Participant =
Austria Christian Gabriel, Susanne SiuRner
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 Steering Carl McDonald
Birgit Gathof, Melanie Stoermer committee RIChar.d Bgmamm
University Hospital Cologne, Transfusion Medicine |\/|€3|an|(=T Stormer
Axel Seltsam, Bernd Lambrecht Eva Splndle!’—RaffeI
German Red Cross Blood Service NSTOB, Springe (corresponding address)
Japan Masahiro Satake, Hideto Nagumo
Japanese Red Cross Kanto-Koshinnetsu Block Blood Center, Tokyo
México Julieta Rojo, Dr. Gabriela Ibafiez- Cervantes
Centro Nacional de la Transfusion Sanguinea o
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 Yomtoviant, 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
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Lot of Lab-Work

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

Klebsiella pneumoniae PEI-B-P-08 Escherichia coli PEI-B-P-19
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Electron microscopy: Klaus Boller, Regina Eberle, PEI
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Different growth kinetics

Bacillus cereus spores PEI-B-P- 57

12
11 Proteus mirabilis PEI-B-P- 55
10 12
9 114
81 T T 104
7- E” "*‘—E‘ 5 9 Morganella morganii PEI-B-P-74
g 1+ I S 124
% ° + > - 114
o 957 74
S 4 E o 10
3 2 9
4 ; 5-
24 o 4- i’ 8
o ’ 7]
N ] E s
01 2- 3
1 l o ¥
14 14 =
A 5 4
21 ‘ 0 T,
2 4 7 1
14
Day 21
24
T T T 1‘
2 4 7
Dv
Day
14
24 ‘
2 4 7

Day

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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8.01 8.01 8.01
751 7.51 1 7.54
701 701 T~ 7.0
z 651 £ 651 g © T 265 ——— ——
5 1 5 1 3 9 T S 1l e o <><> ° I
2 60 2 60 — $ 2 609 ¢ —8 ff%g,#ﬁg
S 554 _ S 554 e § g S 554 — o
g § 2 R £
= 504 = 501 © —~g 9 = 5.0
£ — 0
454 454 1 o K 454
4.0 4.0 \\\&\\ o 4.0
351 351 e T~ 351
T—
3'07 T T T T T T T T \ \ \ T T T 307 T T T T T T T \ \ \ \ \ T 307 T T T T T T T T T T T T T T
Sl b WD o2 > D o) SFCI S S P D D "o‘o NIV TCICRC RIS I I
Q7 Q" Q7O Q
\q’e“\q/ 4@\9@, ”\m&\m@\q@?\%&o&é@@% \mo“\q’ o&o“\ @{L\?\m@fm \q/o“\q’ i & V\Wé\m Q\q/ \q’ “\q’ o&o&é\q@%& “\q/ “\m °\m &o&é\%@%@ o
\ > \ \QQQ»\@}QQ@@QQ&\QQ@, EOH AN AN NANHSANANANAN 6»\@}0\}@QQQQQQQQQQQ»\@@&\&
a
™ )
m
{1230/]

Vial with bacterial suspension
(Test of 6 vials per lot)

2 Dilution series per vial

6 Agarplates: plate counting method

WP-TTID, 2015, June, 26.
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Growth rates per Sampling Day

Pseudomonas fluorescens
Proteus mirabilis
Serratia marcescens

Salmonella choleraesuis

Morganella morganii

Enterobacter cloacae
Bacillus thuringingiensis spores

) m Day 7
Bacillus cereus spores ' | EDay14

Staphylococcus aureus m Day 2

Streptococcus bovis
Streptococcus dysgalactiae
Streptococcus pyogenes
Escherichia coli

Klebsiella pneumoniae

OIs

| Staphylococcus epidermidis

0 50 100 %
Growth detected / number of bags
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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.

» 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)

= 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
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Thank you very much for your attention !
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