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   Bacterial con tam i na tion of platelet units has been one of the most com mon trans fu sion - trans mit ted infec tions. Approxi-
mately 4 to 7 fatal i ties are being reported to the US Food and Drug Administration (FDA) annu ally, which cites bac te ri ally 
con tam i nated plate let units as the cause. Over the past 3 decades, dif fer ent mit i ga tion strat e gies have been intro duced 
to min i mize the risk of mor bid ity and mor tal ity related to con tam i nated plate let units. The pro cess of plate let col lec tion 
and manufactur ing as well as stor age at 20 ° C to 24 ° C con trib utes to higher prev a lence of con tam i nated units. The risk of 
trans fus ing bac te ri ally con tam i nated plate lets can be lowered using dif fer ent types of inter ven tions. Prevention of bac-
te rial con tam i na tion can be done by strict adher ence to tech niques that min i mize con tam i na tion dur ing unit col lec tion. 
The detec tion of bac te ria in plate let prod ucts can be improved with a com bi na tion of rapid test ing and bac te rial cul tures 
that involve large vol ume and delayed sam pling. Finally, path o gen reduc tion can inac ti vate bac te ria or other path o gens 
pres ent in the unit. 

 This arti cle describes dif fer ent strat e gies that blood cen ters and trans fu sion ser vices have under taken since Octo ber 
2021 to meet FDA guid ance require ments. Market forces as well as fea si bil ity of dif fer ent FDA - pro posed approaches have 
lim ited the num ber of prac ti cal solu tions to just a few. In addi tion, the blood prod uct avail abil ity required hos pi tals to 
adopt more pro gres sive strat e gies to pro vide patients with needed plate let prod ucts.  

   LEARNING OBJECTIVES 
    •  Describe causes of bac te rial con tam i na tion of plate let com po nents and prin ci ples of mit i ga tion strat e gies 
   •  Discuss the impact of US Food and Drug Administration guid ance on mit i ga tion of bac te rial con tam i na tion 

in plate let com po nents and their effect on hos pi tals  

  CLINICAL CASE 
  A 25  year  old patient with his tory of aplastic ane mia came 
to the infu sion clinic to receive a unit of red blood cells 
and a unit of plate lets. The infu sion of red blood cells was 
unevent ful. Approximately 20 min utes after the plate let 
trans fu sion was ini ti ated, the patient devel oped fever, 
rig ors, chills, and tran sient hypo ten sion. The infu sion was 
stopped, the unit was sent to the trans fu sion ser vice, and 
a trans fu sion reac tion inves ti ga tion was ini ti ated. One 
hour later, the patient con tin ued to be febrile, tachy
cardic, and hypo ten sive despite fl uid resus ci ta tion. The 
patient was admit ted, and blood cul tures were obtained 
before starting empiric broad  spec trum anti mi cro bial 
ther apy. Cultures of the impli cated unit and post trans fu
sion sam ples from the patient dem on strated growth of 
Staphylococcus saprophyticus . The patient com pleted 

anti bi otic ther apy and was discharged home after full 
recov ery.  

 This exam ple is based on a real case of trans fu sion  asso
ci ated sep tic reac tion and illus trates the risk of bac te rial 
con tam i na tion of plate let units. 1  The US Food and Drug 
Administration (FDA) has devel oped a new guid ance 
doc u ment for col lec tion cen ters and trans fu sion ser vices 
intended to mit i gate the risk of bac te rial con tam i na tion of 
plate let units. 2  This arti cle describes the trans fu sion ser
vices per spec tive in implementing this new guid ance. 

 Introduction 
 Platelet con cen trates are at an increased risk of bac te rial 
con tam i na tion due to stor age under con di tions per mis
sive to accel er ated bac te rial growth. The FDA mor tal ity 
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data, even if not pre cise and likely suf fer ing from underreport
ing, iden tify fatal i ties due to trans fu sion of con tam i nated units as 
sum ma rized in Figure 1.3 The actual num ber of reported fatal i ties 
due to bac te rial con tam i na tion of plate let com po nents, both 
apher e sis and whole blood derived, con tin ues to decrease and 
remains rel a tively low. It is pos si ble that some deaths may be not 
reported due to complexities of patient care and miss ing causal 
attri bu tion.

Since the intro duc tion of com po nent ther apy, it has been rec
og nized that plate let com po nents stored at room tem per a ture 
pro vide a bet ter milieu for bac te rial growth. The bac te ria inoc
u lum, even if small, can enter logarithmic growth and ulti mately 
result in a prod uct with mil li ons of via ble organ isms as well as 
debris derived from dying organ isms. The trans fu sion of such a 
prod uct to a patient may result in a sep tic reac tion and, on rare 
occa sions, in fatal ity.

Recognition of this risk has led to intro duc tion of sev eral inter
ven tions over the past 30 years, which resulted in a sig nif  cantly 
decreased risk of con tam i na tion and ulti mately a decreased 
risk of sep tic com pli ca tions (Figure 2). These inter ven tions are 
focused on donor and/or prod uct. The donorfocused mit i ga
tion strat e gies include improved donor inter view and exam i na
tion, defer ral of donors with increased risk of bac ter emia (eg, 
recent den tal pro ce dures, unhealed wounds), thor ough clean
ing of the phle bot omy site, diver sion of the ini tial 20 to 40 mL 
of blood after needle inser tion to avoid a skin plug enter ing 
the col lec tion sys tem, and postdonation selfdefer ral due to 
symp toms sug ges tive of infec tion. The prod uctrelated inter
ven tions included test ing of the prod uct for changes indic a tive  

of poten tial con tam i na tion (eg, pH, glu cose level, swirling), 
direct detec tion of bac te rial con tam i na tion (eg, a micro bial 
cul ture), the length of stor age postcollection (ie, 3 to 7 days),  
and treat ment of the prod uct with sub stances that are bac te ri
cidal and/or bac te rio static (Figure 2). Some of these inter ven
tions have been intro duced and ulti mately required by vol un tary 
accrediting orga ni za tions (eg, College of Amer i can Pathologists; 
Association for the Advancement of Blood and Biotherapies 
[AABB]) since 2004 and driven by con sid er ation for safety of 
blood com po nents. There has been exten sive research involved 
in iden ti fy ing the most sen si tive and spe cifc approaches. At the 
same time, there has been a grow ing con cern that only cer
tain inter ven tions seemed to be suc cess ful in low er ing the risk 
of detect able con tam i na tion (eg, diver sion of blood decreased 
the con tam i na tion rate by around 70% and in com bi na tion with 
improved arm prep a ra tion by 77%) while oth ers were unhelp ful 
(eg, pH, glu cose test ing). The detec tion of the pres ence and/or 
growth of bac te ria seemed par tic u larly prom is ing as it was not 
affect ing the plate lets and was very sen si tive, espe cially if per
formed later dur ing the stor age (ie, at least 24 hours postcol
lection and 12 hours after obtaining bac te rial cul tures). Figure 2 
illus trates sev eral impor tant con sid er ations when suc cess ful and 
timely detec tion of con tam i na tion is to be con sid ered. All poten
tial points of entry of bac te ria into the blood prod ucts are sum
ma rized in Figure 3. Identifcation of these points is impor tant in 
deter min ing the most effec tive strat e gies for bac te rial con tam i
na tion mit i ga tion strat e gies.

At the same time, another method for sig nif  cantly decreas
ing the risk of bac te rial con tam i na tion has been shown to be  

Figure 1. Reported fatalities to the FDA suspected to be a result of microbial contamination. The number of blood components 
transfused per fscal year (FY) in these time periods varied between 10 and 20 million per year.26
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suc cess ful—namely, path o gen reduc tion (PR).4,5 In this approach, 
the com po nent is treated with a chemical and/or UV light that 
either inhib its growth and/or destroys the organ ism. Thus, at 
this point, 2 com pet ing approaches (ie, detec tion and elim i na
tion) became avail  able and blood cen ters started to con sider 
these dif fer ent approaches.

As expected, both approaches have advan tages and dis ad
van tages. The test ing path way has evolved over the past 30 
years.6,7 The rec og ni tion of the risks com bined with increas ing 

fea si bil ity of lab o ra tory test ing pro vided for greater sen si tiv ity 
of test ing. The ini tial tests that used swirling, pH, and glu cose 
mea sure ments were extremely inef f cient and car ried low sen
si tiv ity.8 These tests were replaced by more spe cifc and sen si
tive bac te rial cul tures and detec tion sys tems using anti gen and 
genetic mate rial focused on the pres ence of bac te rialderived 
mate rial in a blood prod uct. From a prac ti cal per spec tive, bac te
rial cul ture needed to address 2 pos si bly com pet ing objec tives: 
frst, to pro vide for increased sen si tiv ity of detecting uncom mon 

Figure 2. Bacterial growth and detection in platelet products. The initial bacterial inoculum can be very small and is also infre
quent, with an estimated 0.1% to 0.03% of products being microbially contaminated. Different microbial organisms have differ
ent growth curves, which affect the likelihood of detection with primary testing (unless delayed). Grampositive, slowgrowing, 
and limitedgrowth organisms can be missed on primary testing. The Grampositive bacteria can reach concentrations above 10e5  
colonyforming units (CFU/mL), which are associated with symptomatic septic reactions. The secondary testing is more likely to 
detect such organisms.

Figure 3. Elements to consider in mitigation of bacterial contamination of platelets. IV, intravenous.
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events with pos si bly only few organ isms pres ent and, sec ond, to 
opti mize the vol ume and tim ing of test ing so the prod uct con tin
ues to be clin i cally use ful.

Multiple stud ies showed that an increase in the vol ume of 
mate rial tested and a lon ger growth phase result in a bet ter 
detec tion rate.9 These obser va tions led to 2 major changes to 
bac te rial detec tion—namely, largevol ume delayed sam pling 
(ie, LVDS 36 and 48 hours postcollection) and the use of both 
anaer o bic and aer o bic cul ture media.6 These new approaches 
also require a delayed release for trans fu sion (12 or 24 hours) 
after the ini tial cul ture (36 or 48 hours from col lec tion) to allow 
for the auto mated detec tion sys tem to increase the sen si tiv ity of 
test ing (ie, small col onyforming unit load may take sev eral hours 
to be detected). The LVDS 48 par a digm, obtaining bac te rial cul
tures 48 hours postcollection, allowed for test ing to be lim ited 
to blood donor cen ters and, based on the UK and US data, qual
ify such prod ucts for 7day stor age7 (see below).

Another method of bac te rial detec tion relies on rapid test
ing (eg, Pan Genera Detection test ing), which is performed prior 
to issue of the prod uct for trans fu sion.10,11 This method detects 
the pres ence of mate rial derived from Grampos i tive and Gram
neg a tive bac te ria. It has been used for over 15 years in many 
trans fu sion ser vices and pro vided for the abil ity to extend the 
outdate of apher e sis plate lets up to 7 days.1113 This approach 
requires involve ment of trans fu sion ser vice per son nel, and its 
limit of detec tion is sev eral fold higher (eg, depending on the 
organ ism starting at 10e310e5 col onyforming units/mL) than 
bac te rial cul ture (110 col onyforming units/mL).14,15

The sec ond path way is based on PR.4,5,14 This tech nol ogy has 
been in devel op ment for over 30 years but only more recently 
has been approved for use in the United States while being more 
widely used in other countries. PR is achieved by inac ti va tion 
of viruses, bac te ria, and par a sites using UV light with or with
out a pho to sen si tizer. It is a pro ac tive approach as it treats all  
plate let prod ucts irrespective of their con tam i na tion sta tus. This 
tech nol ogy has an impact on the phys i  ol ogy of plate lets, mak ing 
them less effec tive (eg, lower corrected count incre ment and 
increased fre quency of trans fu sion) in exchange for increased 
safety. Some authors believe it is still a good tradeoff for 
increased safety, espe cially against new path o gens.5 Interest
ingly, PR plate lets can still be bac te ri ally con tam i nated, although 
less fre quently than untreated plate lets.1,14,16 These prod ucts have 
5day expi ra tion in the United States at the time of this writ ing.

The source of bac te rial con tam i na tion can be also envi ron
men tal. A recent review trig gered by dis cov ery of Acinetobacter 
spp as a cause of sev eral sep tic reac tions revealed that con tainer 
dam age may lead to bac te rial con tam i na tion with envi ron men
tal organ isms.16 These con tam i nants may enter the bag after the 
inac ti va tion pro cess and grow to con cen tra tions suf f cient to 
cause sep tic reac tions.

Regulatory frame work—2019/2020 FDA guid ance
In this con text of uncer tainty, the feld has moved in mul ti ple 
direc tions par tially driven by price and par tially driven by avail 
able sci en tifc data. Over the course of sev eral years, the FDA has 
worked on a guid ance doc u ment based on sci en tifc data.

The reg u la tory frame work had to address sev eral dif fer ent 
types of bac te rial con tam i na tion mit i ga tion strat e gies. Primar
ily, the con cerns were raised about the impact on plate let avail
abil ity as well as their qual ity based on the dif fer ent path ways 

of mit i ga tion strat e gies. This con cern could be addressed by 
using PR sys tems that deliver prod ucts with a lower risk of bac
te rial con tam i na tion. At the same time, plate let com po nents that 
undergo chemical treat ments show some sig nif  cant changes 
in their func tion and clin i cal eff cacy, includ ing lower recov ery 
post trans fu sion and, argu  ably, a shorter shelflife com pared 
with plate lets under go ing bac te rial cul ture. The 2step mit i ga
tion strat e gies com bine the fea tures of lon ger stor age time up 
to 7 days and the lack of impact on plate let qual ity. However, 
the 2step approach raises other issues due to required col lab
o ra tion between the blood cen ters pro vid ing the plate lets with 
the frststep test ing and the trans fu sion ser vices and hos pi tals 
need ing to per form the sec ondstep test ing. It has also become 
appar ent that many facil i ties were not ready or not will ing to 
par tic i pate in a 2step mit i ga tion strat egy.17

In this con text, the FDA sub mit ted a few draft guid ance 
doc u ments that attempted to address dif fer ent con cerns from 
stake hold ers. There was robust dis cus sion in the feld related 
to opti mal approaches. In Sep tem ber 2019, the guid ance doc
u ment enti tled “Bacterial Risk Control Strategies for Blood 
Collection Establishments and Transfusion Services to Enhance 
the Safety and Availability of Platelets for Transfusion” was pub
lished.2 The implementation date was set for 2020 and extended 
to Octo ber 1, 2021, due to the ongo ing pan demic. The fnal doc
u ment is a com pro mise try ing to address and, to some extent, 
accom mo date dif fer ent strat e gies for increas ing plate let safety. 
There are 9 dif fer ent path ways allowed to achieve this goal 
(Figure 4). Some path ways included 1step test ing while oth ers 
included 2step test ing. Finally, there was rec og ni tion that these 
test ing approaches are con sid ered an improve ment to pre vi ous 
test ing to reduce the risk of bac te rial con tam i na tion. However, 
the mul ti ple options were not equiv a lent in the con text of price 
and logis tics. It became quickly appar ent that only a cou ple of 
options would be pur sued due to these con cerns. The selec tion 
of the opti mal options should bal ance the increased cost of any 
of the approaches and com plex implementation logis tics with 
lon ger shelf life and avail abil ity.

The AABB in its Association Bulletin interpreted this guid ance 
doc u ment as pro vid ing for “a) all  mit i ga tion strat e gies improve 
safety com pared to cur rent prac tice; b) all  mit i ga tion strat e gies 
are approved by the FDA and are deemed ther a peu ti cally equiv
a lent; c) hos pi tals should be pre pared to accept a range of prod
ucts to max i mize plate let avail abil ity; and d) hos pi tals should 
be pre pared to per form sec ond ary test ing to max i mize plate let 
avail abil ity.”18,19 Although this seems a very rea son able inter pre ta
tion, mar ket forces rel a tively quickly narrowed down the ini tially 
offered options. Large blood cen ters decided to pro vide a lim
ited num ber of options to their cus tom ers, as discussed below. 
Figure 4 illus trates the com plex ity of options as well as dif fer ent 
lim i ta tions of each solu tion.

Blood col lec tion cen ter response
The implementation of the new guid ance represented a sig
nif  cant chal lenge for blood col lec tion facil i ties. Blood cen ters 
connected with their hos pi tals (cli ents) to under stand their pref
er ences and needs. The fnal results of such con ver sa tions needed 
to ensure costeffec tive pro duc tion of plate lets while pro vid ing 
ade quate sup ply. Securing cli ent sat is fac tion was not an easy 
task for the blood cen ters, and it con tin ues to be an issue, espe
cially when there is only 1 sup plier of plate let prod ucts avail  able.
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New prod ucts require new stan dard oper at ing pro ce
dures, train ing, updating and val i dat ing codes, new labels, 
lengthy licens ing pro cesses, and, in some instances, major 
changes in their com puter sys tem. For exam ple, col lec tion of 
LVDS plate let prod ucts requires increased sam pling vol umes 
resulting in decreas ing col lec tion yield and avail  able plate
let units for trans fu sion. Also, falsepos i tive micro bial test ing 
results decrease the avail abil ity of prod ucts. These lim i ta tions 
may cre ate logis ti cal chal lenges and require “overcollection” 
of plate let units to address these losses. In terms of PR, given 
a set of spec i f ca tions related to the vol ume and plate let 
yield needed for chemical treat ment, not all  col lected units 
may qual ify for treat ment by PR, with the sub se quent con
cern of diverting units that do not qual ify for PR to other test
ing strat e gies.

Transfusion ser vice and hos pi tal response
The response of trans fu sion ser vices to the new guid ance doc
u ment by the FDA has been var i able.17 The hos pi tals and trans
fu sion med i cine ser vices have become concerned with new 
prod ucts as well as their avail abil ity. For these rea sons, it was 
also prac ti cal to con tinue some of the pre vi ous approaches 
to bac te rial mit i ga tion strat e gies. Several fac tors affected the 
response of hos pi tals, includ ing (1) the size of the hos pi tal as well 
as the num ber of plate let units trans fused, (2) the dis tance to the 
clos est blood sup plier, (3) the avail abil ity and fea si bil ity of rapid 
test ing, (4) the will ing ness to per form 2step test ing, and (5) 

clin i cal con sid er ations regard ing the patient pop u la tion served 
and types of plate let prod ucts best suited to address patients’ 
needs. Briefly, we dis cuss these con cerns below.

Hospital size and patient pop u la tion
The over all vol ume of trans fused com po nents had a sig nif  cant 
impact on how the hos pi tals per ceived new changes. Large hos
pi tals had dif f cul ties implementing a 2step strat egy; there fore, 
only 2 prac ti cal options remained: LVDS 48 and/or PR plate
lets. Both options had their short com ings, and some hos pi tals 
decided to pur sue a mixed inven tory containing both types of 
prod ucts.

Patient pop u la tion
Hospitalbased trans fu sion ser vices have dif fer ent needs based 
on their size and patient mix: large cen ters might ben e ft from 
plate lets ready to use (ie, LVDS 48, PR), smaller cen ters might 
ben e ft from hav ing plate lets with the lon gest prac ti cal shelf 
life (PR, LVDS 48), and trauma cen ters might ben e ft from read
ily avail  able plate lets stored in plasma with the highest potency 
(LVDS 48). Cancer cen ters supporting patients who require 
mul ti ple trans fu sions over long peri ods of time might ben e ft 
from using plate lets stored in addi tive solu tion, which reduces 
the inci dence of aller gic reac tions and allows for ABO sub sti tu
tions.20,21 Platelets stored in addi tive solu tion can be obtained 
by LVDS 36 and PR but can not be extended to 7day stor age. 
PR plate lets do not require irra di a tion and do not need to be 

Figure 4. Summary of steps in bacterial contamination mitigation strategies. CMV, cytomegalovirus.

D
ow

nloaded from
 http://ash.silverchair.com

/hem
atology/article-pdf/2022/1/430/2022784/430szczepiorkow

ski.pdf by guest on 23 April 2024



Bacterial con tam i na tion mit i ga tion strat e gies | 435

tested for cyto meg a lo vi rus sta tus; these char ac ter is tics might 
be attrac tive for can cer and pedi at ric cen ters as well.

Economic con sid er ations
Many trans fu sion ser vices have been concerned with the fnan
cial impact of mov ing to PR tech nol ogy. The eco nomic impact of 
such a tran si tion has been mod eled by a group of inves ti ga tors 
in a study spon sored by the PR tech nol ogy man u fac turer. They 
com pared 3 dif fer ent sce nar ios: PR plate lets only, LVDS 48 only, 
and a mix of both. The authors relied on published data and sur
vey results from 27 insti tu tions. The authors con cluded that there 
is a small, unclear if eco nom i cally rel e vant dif fer ence between all 
3 approaches. Despite some impor tant lim i ta tions of this study 
(eg, the authors assumed exis tence of a 7day PR plate let prod
uct that had the low est cost but is not approved by the FDA), 
one can use it as an exam ple of bud get ary anal y sis prior to com
mit ting to a par tic u lar approach.22

Some other pub li ca tions have been less sup port ive of the 
fnan cial supe ri or ity of PR plate lets and con sid ered other detec
tion meth ods as fnan cially more advan ta geous (eg, LVDS 48).23,24 
These fnan cial con sid er ations have lim ited the impact on blood 
sup pli ers once the larg est blood col lec tor made a stra te gic deci
sion to move to PR prod ucts exclu sively. However, cus tom ers, 
includ ing large hos pi tals, may use these eval u a tions for their 
inter ac tions with smaller blood sup pli ers who might be will ing to 
rec og nize and con sider cus tomer pref er ences in their busi ness 
deci sions. These ana ly ses can also strengthen the argu ment for 
“ven dor shop ping” to min i mize the cost to trans fu sion ser vices 
and hos pi tals with equiv a lent, if not pre ferred, clin i cal out comes 
to the patients.

The fnan cial impact of the implementation of the FDA guid
ance is dif fer ent for blood cen ters and their cus tom ers. The 
blood cen ters may con sider this new prod uct require ment as 
a poten tial mar gingen er at ing ini tia tive. This can not be said of 
their cus tom ers who pay a higher price for at best an equiv a lent 
if not an infe rior prod uct. This ten sion is noted in an AABB News 
pub li ca tion in 2021.25

Our approach
Now, as we are approaching 1 year since implementation of the 
FDA guid ance, it has become appar ent that there are pri mar ily 
2 pre ferred options by both blood sup plier and hos pi tals. These 
are PR plate lets with a 5day expi ra tion and LVDS 48 plate lets 
with a 7day expi ra tion. They have their lim i ta tions, but they have 
improved logis tics and sim plic ity of the approach.18

Some trans fu sion ser vices still retain the abil ity for sec ond
ary test ing. Such test ing con tin ues to be used in the tran si tion 
phase as sup pli ers decide on their best path way for ward or offer 
prod ucts that will be even tu ally discontinued. The tran si tion ini
tially led to “ven dor shop ping” as hos pi tals attempted to obtain 
plate let com po nents with par tic u lar char ac ter is tics.

Conclusions
Platelet units are now tested using dif fer ent meth ods and stored 
in dif fer ent con di tions. Platelet prod ucts manufactured fol low ing 
the FDA guid ance are deemed to have ade quate safety, potency, 
and purity for trans fu sion in dif fer ent clin i cal sce nar ios. Blood 
cen ters and trans fu sions ser vices should team up to ensure 
enough flex i bil ity to allow for costeffec tive strat e gies that allow 
for a robust plate let inven tory. The best plate let prod uct is the 
one that is avail  able for the patient.
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