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HBV, HCV and HIV Infectious Risk per Transfused Unit
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Bacterial Contamination of Platelet Concentrates

* Incidence

e Origin

» PBacteria species

e (linical consequences
 How to avoid it:

— Prevent

— Detect

— Inactivate
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Incidence: depends on

 Method:
— Bacterial culture
— Oxygen consumption

 Time of culture:
— After preparation
— At the end of storage

e \Volume cultured

e Culture medium

— Aerobic
— Aerobic—Anaerobic

» Positive vs positive.confirmed
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Tahle 18-1. Rates of Gonfirmed Positive Gultures Using the BacT/ALERT 3D System with Sampling on Day
0to 1, Showing the Variation in Use of Culture Conditions, Volume Tested, Delay in Sampling, and Type
of Platelets Tested

Rate
Volume Delayhefore Confirmed
(mL) per Component Sampling Units Confirmed  Positive per
Reference Culture Conditions Bottle Type (hours) Tested Positive Million
Eder et al® Aerobic 8-10 Apherasis 24-36 781,936 130 166 (1:6024)
Souza et al' Aerobic 8 Apheresis 24-36 180,263 25 138 (1:7194)
Dumont et al’ Aerobic, ‘anaerobic 4-5 Apheresis 24-36 388,903 a0 231 (1:4329)
Murphy et al'! Aerobic, anaerobic 7.5-10 Apheresis >12 12,823 4 311 (1:3205)
Schrezenmeier et al®. Agrobic; anaerobic 7.5-10 Apheresis 18 15,198 13, 855 (1:1169)
Pearce et al® Aerobic, anaerobic 8-10 Apheresis, >16 54,828 35 638 (1:1567)
buffy coat
Murphy et al"! Aerobic, anaerobic 7.5-10 Buffy coat >36 30,407 10 328 (1:3039)
Schrezenmeier et al  Aerobic, anaerobic 7.5-10 Buffy coat 18 37,045 24 647 (1:1543)
Benjamin et al™ Aerobic 8-10 Platelet- 24-36 20,725 20 965 (1:1036)
rich plasma
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Tahle 18-4. Delayed and Outdate Culture Retesting of Platelet Components Using Both Aerobic and
Anaerobic Cultures*

Day of Component Uniis Confirmed Rate per Lower Upper
Reference Reculture Type Tested Positive Million 95% ClI 95% CI
Dumont et al” Day 8 Apheresis 6,039 4 662 210 1,506
(1:1,509) (1:4,762) (1:627)
Murphy et al! Day 7 Apheresis, 8,282 18 2173 1,329 3,365
Pooled BC (1:460) (1:752) (1:297)
Murphy et al™ Day-4 Apheresis, 3,310 4 1,208 382 2,912
Pooled BC (1:828) (1:2,618) (1:343)
Pearce et al® Day =26 Apheresis, 6,438 6 932 375 1,934
Pooled BC (1:1,074) (1:2,667) (1:517)
Walther-Wenke et al*' Day =26 Apheresis 11,452 13 1130 634 1,893
(1:881) (1:1.577) (1:528)
Walther-Wenke et al*! Day =27 Pooled BG 8,850 14 1,581 899 2,591
(1:633) (1:1,112) (1:386)
Total 44 371 59 1,329
(1:752)
_s;‘ UNIVERSITAT ne Benjamin RJ, Eder AF, Bacterial Contamination of Platelet Products. C L IIN I C
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Characteristic Growth of Bacteria in
Platelets and Red Cells

10

“DANGER ZONE™

Platelets ’
/

j.
=
7]
=
Lo
Q
ch
o

F
/ Red Cells

L
DD 28 3
Days Storage

ARG (unpublishad data)

NIVERSITATbe

&8 U
i BARCELONA

CLINIC

[BARCELONA]

Hospital Universitari



Bacterial Contamination of Platelet Concentrates

Incidence
Origin

Bacteria species
Clinical conseguences
How to avoid it:

— Prevent

— Detect

— Inactivate
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Origin of the Contamination

« <kin of the donor

» Bacteremiain the donor
Contamination during the collection or the process:

— BEnvironment
— Equipment
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Bacterial Contamination of Platelet Concentrates

Incidence
Origin

Bacteria species
Clinical conseguences
How to avoid it:

— Prevent

— Detect

— Inactivate

NIVERSITAT» CLIIN IC

ARCELLD NA
Hospital Universitari




Bacteria Identified in apheresis platelets by aerobic day 1 culture. Screening performed 24 to 36
hours after collection, for 2004 to 2011, in the American Red Cross. Atotal of 681 confirmed-
positive cultures were detected from 3,426,573 apheresis platelet donations(1 de 5.031)

Bacterial Contaminants %
Likely Skin Organisms
Saphylococcus, coagulase negative [ ) 42,3
S aphylococcus aureus 7,8
Sreptococcus spp. 15,0
Bacillus spp. 2,2

Other __I..I.I_ILLIII.I_I.q.I 1,8
it Total 69,1

Nonskin Organisms

Sreptococcus (agalactiae, bavis, pneumoniae, ..) 10,6

_ Escherichia‘coli | | 7,0

Klebsiella spp. 4,3

| “Serratia'marcescens \ A, v LY\ 3,4

Listeria monocyt ogenes 1,5

Enterobacter spp. i Y /| 1,3

Ent erococcus ssp. 1,3

Citrobacter spp. 0,4

Pseudomonas spp. 0,3

Sakmonellaspp © i 0,3

_Other _ wbasietrin 0,6

:Yzmrm,.r\r;uVu;c-:é"N-!I Directovate General SANCO - GA o, F006202 Total 31:0. A Ew

; UNIVERSITAT bx Benjamin RJ, Eder AF, Bacterial Contamination of Platelet Products. C L I N I C
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Clinical Consequences

US Depariment of Health and Human Services/Centers for Disease Control and Prevention

718 MMWR / June 29,2018 / Vol.67 / No.25

Morbidity and Mortality Weekly Raport

Fatal Sepsis Associated with Bacterial Contamination of Platelets —
Utah and California, August.2017

Raberta Z. Horth, PhD!23; Jefferson M. Jones, MD%; Janice J. Kim, Mfﬁ Bert K. Lopansri, MD®; Sarah J. [Istrup, MD®; Joy Fridey, MD/; Walter E.
Kelley, DOY; Susan L. ‘\[:mu:l PhDY; Ashok Nambiar, MD!0; Lynn Ramirez-Avila, MD10; Amy Nichols, MBA10, Wendy (;.uul“, Kelly E Oakeson,
PhD!2; Nicholas Vlachos, MS%; Gillian McAllister%; Robert Hunter, MS; Allyn K. Nakashima, MD3; Sridhar V. Basavaraj aju, MD#
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636 TRANSFUSION Volume 55, March 2015

DONOR INFECTIOUS DISEASE TESTING

Residual risk and retrospective analysis of
transfusion-transmitted bacterial infection reported by the
French National Hemovigilance Network from 2000 to 2008

Bruno Lafeuillade, Frangois Eb, Nadra Ounnougliene, Rachel Petermann, Gérald Daurat
Geérard Huyghe, Mai-Phuong Vo Mai, Cvril Caldani, Danielle Rebibo, and Pierre Weinbreck

Annual variation of the incidence of transfusion‘transmitted bacterial infection related to platelet concentrates
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Heinrich’s Law

1 Accident with major injury
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Heinrich’s Law

1 Accident with major injury

29 Accidents that cause minor injuries

300 Accidents that cause no injuries
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Relationship of bacterial species and bacterial load to occurrence and severity of
transfusion reactions in 45 cases, at the hospitals of the University of Cleveland,
Ohio, USA, between 1991 and 2006
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Correlation of white blood count in patients who received bacterially contaminated
platelets with presence or absence of septic transfusion reaction, at the hospitals of
the University of Cleveland, Ohio, USA, between 2007 y 2013

A p=0.02
=0.04
30- _p_-
Sl
)
< 20+
© L
: i)
O 104 o e
= Ll e
. 3
04— “r
STR high low
non-STR
NIVERRILAT Hong H, et al. Blood 2016;127:496-502 CL |’N |1C

M)
=/
o= am

ARCELON A
Hospital Universitari




BLOOD, 28 JANUARY 2016 - VOLUME 127, NUMBER 4

Detection of septic transfusion reactions to platelet transfusions by active
and passive surveillance

Hong Hong,* Wenbin Xiao,* Hillard M. Lazarus, Caryn E. Good, Robert W. Maitta, and Michael R. Jacobs

Departments of Pathology and Medicine, University Hospitals Case Medical Center and Case Westem Reserve University School of Medicine,

Cleveland, OH

* Bacterial sgpsis from
contaminated platelet
transfusions continues
to ocecur despite recent
interventions; additional
measures are needed.

* STR to platelet transfusion is
frequently not recognized or
reported; use of recent AABB
criteria showed highest
diagnostic sensitivity.

Septic transfusion reactions (STRs) resulting from transfusion of bacterially contaminated
platelets are a major hazard of platelet transfusion despite recent interventions. Active
and passive surveillance for bacterially contaminated platelets was performed over 7 years
{zm'rama) by culturesof platelet aliquots at time of transfusion and review of reported
n reactions. All platelet units had been cultured 24 hours after collection and
re!eased as negative. Five sets of STR criteria were evaluated, including recent AABB criteria;
sensitivity and specificity of these criteria, as well as detection by active and passive
surveillance, were determined. Twenty of 51440 platelet units transfused (0.004%;
389 per million) were bacterially contaminated.by active surveillance and resulted in'5 STRs
occurring 9 to 24 hours pasttransfusion; none of these STRs had been reported-by-passive
surveillance. STR occurred only in neutropenic patients transfused with high bacterial loads.
A total of 284 transfusion reactions (0.55%) were reported by passive surveillance. None of
these patients had received contaminated platelets. However, 6 to 93 (2.1%-32.7%) of these
284 reactions met 1 or more STR criteria, and sensitivity of STR criteria varied from 5.1% to
45.5%. These results document the continued occurrence of bacterial contamination of

platelets resulting in STR in neutropenic patients, failure of passive surveillance to detect STR, and lack of specificity of STR criteria. These
findings highlight the limitations of reported national STR data based on passive surveillance and the need to implement further measures
to address this problem such-as'secondary testing or use of pathogen reduction technologies. (Blood. 2016;127(4):496-502)
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Bacterial Contamination of Platelet Concentrates

e Incidence
e Origin
e Bacteria
» (linical conseguences
 How to avoid it:
— Prevent
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Prevention of Bacterial Contamination

 Donor selection
Donor arm disinfection technique
Diversion of the first milliliters of blood of the donation
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Diversion of the first 10 mL of the blood during donation

Diversion of Standard, whole-
the first 10 ml blood collections [2]
o I | Donations tested n = 7087 n=18 257

= i g B |l Positive cultures n=i15 n=63

B T Ha S 4

"'| Contamination rate® 0-21% 0-35%

Buily| coat
Lo | el | I h 95% Cl of rate® 0:12-0-35% 0-27-0-44%
bag ‘ (e _.I;?._i;: bag

N
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Detection of the contaminated units

Culture:

— Bact-Alert®, Biomerieux
Rapid testing (Platelet PGDP test) at the-time of .issuing the unit:
— Gram positives: lipoteichoic acid

— Gran negatives:. lipopolysaccharide

Oxygen consumption:

— eBDS?, Pall

Detection of bacteria using

— How cytometry with fluorescent probes (Scansystem®)

— 16Sribosomal RNA gene PCR
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1134 TRANSFUSION Volume 47, July 2007

BLOOD COMPONENTS

Bacterial screening of apheresis platelets and the residual risk of
septic transfusion reactions: the American Red Cross experience
(2004-2006)

AnneE Eder, Jean M. Kennedy, Beth A. Dy, Edweard P Notari, John W Weiss,
Chyeg 1. Fang, Stephen Wagner, Roger Y, Dodd, Richard J. Benjamin,
and the American Red Cross Regional Blood Centers

14

§ o :_, = 1,004,206 units cultured

g NI AT 1:5,399 confirmed positives

3¢ N e ) 20 septic transfusion reactions
i 3 Fatalities 1:498,711

1 2 3 4 5
Days after Collection

Figi 2 Septic transfusion reactions analyzed by the interval
between collection and transfusion. (M) Fatal reactions;

(B]) nonfatal reactions. ,
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Bacterial Risk Control Strategies for

Blood Collection Establishments and

Transfusion Services to Enhance the

Safety and Availability of Platelets for
Transfusion

Guidance for Industry

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Biologics Evaluation and Research

September 2019
r
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APPENDIX A: BACTERIAL RISK CONTROL STRATEGIES ASSOCIATED WITH SPECIFIC PLATELET
STORAGE DURATION AND TYPE OF PLATELET UNIT

4 Pre-storage pools of
Apheresis WBD platelets
LVDS > 36 hours LVDS > 36 hours
== Plim;u’\ culture > 24
- hours
Pathogen reduction B ccondaiinl ok
Sdays [ N a3z o]
Primary culure = 24
Primary culture > 24 hours hours
+ secondary culture > day 3 + secondary rapid
testing
Primary culture > 24 hours
+rsecondary rapid testing
Storage duration
LVDS > 48 howrs
LVDS = 36 hours
+ secondary rapid testing
LVDS > 36 hours
Tdmys + secondary culture > day 4 A
Primary culture > 24 hours LVDS Iarge volume (Z 16 mL) ’ delayed
Feevondary el 2 day4 sampling, inoculated evenly into aerobic
Rrimaryiulture > 24 hours and anaerobic culture media
+ secondary rapid testing

r
UNIVERSITAT e https:// www.fda.gov/ vaccines-blood-biologics/ guidance-compliance-regulatory-information-biologics/ biologics-guidances C L | N | C

il BARCELONA

Hospital Universitari




Pathogen inactivation technologies for platelet concentrates approved in
the European Union

Amotosalen + ultraviolet A light, Intercept® Blood System, Cerus Co. Approved in

2002
Riboflavin +ultraviolet light, Mirasol® PRT, Terumo BCT. Approved in 2009
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Pathogen inactivation: efficacy against bacteria

Amotosalen Riboflavin

Bacterial species

= : ; Type Oceurrence  Mirasol %

Gram-negative bacteria . R

Esdmrfd:fu coli Electivencss

Serratia mdreescens Gram-positive 100

Kiebsiella pnenmoniae Gram-negative 106

Pseudomonas aeruginosa Gram-positive 100

Salmonella choleraesuis Gram-positive 90

Yersinia enterocolitica Gram-positive 100

Enterobacter cloacae DECHS il Gram-positive 100

G Dl badlesa Streptococcus pyogeties Gram-pusili_vc 100

Staphylococeus epidermidis Enm.'rr;bacr.fjr c‘ww S m-ncglaFl\’c s

PRI et el Pmpf‘(;_mibm‘ﬁ’riu'm aches (3rilm-pmill?'e : 100

repioriccis e ! Serratia marcescens Gram-negalive TURK 106

Listeria monocytogeties { ; (,r‘lm‘n%‘dlquIZI LAY |U.0

Corynebacierium minutissimm =6.3 \ LD gt il

Bacillus cereus (includes spores) 3.6 B Gram-negative 1 i

Bacillus cereus (vegetative) 6.0 Overall % elfecliveness 98

Bifidobacterium adolescentis >6.5

Propionibacterinm acies >6.7

Lactobacillus species =6.9

Clostridium perfringens (vegetative frmuisches-Rbites Kreuz +

i i

Treponema pallidum (svphilis) gemeinn @0 aEhi

 Borrelia burgdorferi (Lyme disease) >6.8 r

#* refers Lo inactivation below the limit of detection of the assay. Irsch J, et al. Transfus Med Hemother 2011;38:19-31 C L I N I C
)-|'-l+ BAKUELUNA Marschner S et al. Transfus Med Hemother 2011;38:8-18
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Table 5-8.The Frequency of Transfusion-Transmitted Bacterial Infection Associated with Conventional and
Intercept-Treated Platelet Concentrates™

Conventional PCs Pathogen-Inactivated PCs
TTBIs TTBIs/ TTBIs TTBIs/

Year PCs (n) (deaths)t 10,000 PCs PCs (n) (deaths) 10,000 PCs
2006 231,853 4 (0) 0.17 6,420 0(0) 0
2007 232,708 9(2) 0.39 15,393 0(0) 0
2008 239,349 6 (1) 0.25 15,544 0(0) 0
2009 241,634 9(0) 0.37 21,767 0(0) 0
2010 253,149 2 (1) 0.08 22,632 0(0) 0
2011 267,785 3(1) 0.11 22,392 0(0) 0
2012 >135,000 4(2) 0.30 11,500 0 (0) 0

(6 months)

Total* 1,601,478 37 (7) 0.23 115,648 0(0) 0

UNIVERSITAT ve Cazenave JP, et al. Pathogen inactivation of platelets. C L IIN I C

Tliﬁ] BARCELONA In: Sveeney J, Lozano M, eds. Platelet Transfusion Therapy. AABB Press, 2013
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Sptic transfusion reactions (fatalities) per year before and after
amotosalen implementation in Switzerland

GUVENLIGI
o VE HEMOVIJILANS

0(0)

16 (3) 0(0)

“Two-sided Flsher s exact test p < 0.001.

Hlotal s 1385025 AS: Sa
“Total units 205,574 seoiosescin syion : g I

ublic Health
2l SANCD - G Ia, 2006202

r
)-lllblllJ_ gg Rfé IE.SI..ISAIGI'A Jutzi M, et al. Transfus Med Hemother 2018; 45:151-6
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Conclusions

» The safest blood components ever, however, still a significant risk of transfusion
transmitted bacterial infection by platelet transfusion

* Inrecent years several strategies have been developed to reduce the risk of
transmitting bacterial infections through platelet transfusion

« Pathogen inactivation has been the only one that has shown its efficacy in
eliminating completely the risk
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International Society
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In conjunction with the Spanish Society of Blood = \ ( 12? @
Transfusion and Celiular Therapy [SETS) -
Barcelona, Spain, jure 6 - 10, 2020
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