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TRANSFUSION COMPLICATIONS

Detection of bacterial contamination in apheresis platelet
products: American Red Cross experience, 2004

Chyang T. Fang, Linda A. Chambers, Jean Kennedy, Annie Strupp, Mei-Chien H. Fucci, Jo Ann Janas,
Yanlin Tang, Cheryl A. Hapip, Teri B. Lawrence, Roger Y. Dodd, and American Red Cross Regional
Blood Centers

BACKGROUND: Routine quality contra! (GC) testing for
bacterial contamination in apheresis platelst (PLT}
products was imglemented In all 36 reglonal blood centers
of the Arnerican Red Cross in Marsh 2004,
STUDY DESIGN AND METHODS: PLT samples were
ctiturad under asrobic conditions until the end of the
product shelf life or when a positive reaction was
indizated. To confimm the initial positive reaction, a new
sample was taken from the unit for reculturing. All positive
culfure bottles were referred for hacterial isolation and
identification, Baclerial {esting data along with apheresis
PLT coflection information were collected for analysis.
Reports and investigations of potential septic reactions to
apheresis PLTs were reviewed.
RESULTS: In the first 10 months of bacterial testing, 226
of 350,658 collections tested initially pasitive. Sixy-eight
were confirmed on resampiing 1o be bacterially
contaminated for an overall confirmed-positive rate of
0.012 percent or 1 in 5157. Staphviococcus spp. (47.1%})
and Streptococcus spp. (26.5%) were the most frequently
isolated bacleria; Gram-negative bacleria accounted for
17.6 percent of the confirmed-positive products. Of the
354 apheresis PLT products deflved from all 226 nitizl
test-positive cases, 38 (10.7%) were transfused by the
time the initial positive reaction was indicated. None of
these transfused products, howevat, had a confirmed-
positive bacterial screen and no patient who had been
transfused with an unconfirmed-positive product had
evidence of a septie transfusion reaction. Three high-
-probability septic transfusion reactions to screened,
negative components ware identified. In all three cases,
a coagulase-negalive Siaphyiococous was implicated.
CONCLUSIGN: Qur experisnce demonstiates that
bacterial tasting of apheresis PLT products as a QC
measure was efficiently implsmented throughout the
American Red Cross system and that ihis new procadura
has been effective in identifying and preventing the
transfusion of many, although not all, bacterially’
contaminalsd PLT units.
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gptic reactions in recipients of bacterially con-

taminated blood preducts, particularly platelets

{PLTs), have been recognized as serious problems

for decades."” It was reported that from 1998 to
1998, bactertal contamination of bloed accounted for
17 percent of all reported transfusion fatalities and ranked
second only to hemolytic complications in the United
States* Since the early 19705, however, focus on-blood
microhial safety lias been concentrated on viruses, that is,
hepatitis B virus, hepatitis C virus, and human immuno-
deficiency virus. In 2002, five transfusion medicine physi-
cians jointly sigred and issued a public call for the bloed
collection commurity to adopt detection methods for
baeterial contamination in PLIs® In the same year, the
College of American Pathelogisis’ Laboratery Accredita-
tion Program added a requirement for bacterial contami-
nation testing to its (zansfusion medicine checklist®
Furthermore, in 2003, the AABR included a new standard
irrits 22nd edition of Standards for Blood Banks and Trans-
fitsion Services, which required that by March 1, 2004, the
blood bank or wransfusion service should implement
methods to limit and detect bacterial contarnination in afl
PIT components.” In the meantime, the U.S. Food and
Drug Administration had cleaved two corimercial culture-
based methads for guality control {QC) testing for bacte-
rial contarpination in leukoreduced PETs. This report
presents data of the first 10 months of bacterial testing on
apheresis PLTs collected by the American Red Cross Blood
Services,
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FANG ET AL,

MATERIALS AND METHQDS

Coilection of apheresis PLTs

Units of PLTs were routinely collected from voluntary
donors at 36 regional blood centers of the American Red
Cross with one of the following three apheresis sysiems:
Amicus separator (Baxter Healthcare, Deerfield, 1L), Spec-

trd, (Gambro BCT, Lakewood, CO), or Trima system {Gam-

bro BCT). The phlebotomy sitefs) was prepared with a
povidone-loding serub  followed by povidone-fodine
application. For doners who were allergic to iodine, a
chlorhexidine scrub was substitted. Duging the first
10 months {(March 1-December 31, 2004) of bacterial
detection, a total of 350,658 apheresis PLT units were cal-
lected from 87,430 donors at 36 sites for a systemwide
mean of 7892+ 217 units per week. The mean nuember of
weekly collecions per site was 2220+ 161.4 (median,
158.0) and varied widely from 35.6 to 751.3 collections,
Overall, 78.2 percent of the apheresis PIT products were
collected alone while the remaining 21.8 percent were col-
lected in conjunction with plasma and/or red blood cells.
Each apheresis colleciion was transfused either as one
single therapeutic dose or divided into two doses ("split")
during manufaciure.

Detection of bacterial contamination

An automated microbial detection system {BacT/ALERT
3D, bioMérieuy, Durham, NC) was validated and installed
at each cenzler for detection of potential bacterial contam-
ination in apheresis PLTs. At least 24 hours after collection
and before splitting (if applicable), 4 to 5 ml of PLTs from
gach unit were transferred thoough sterile connection into
a sampling device—either SampLok sampling ldt ([ITL,
Herndon, VA) or PLT sampling devices (Charter Medical,
Winstoen-Salem, NC). After the PLT unit bag was sealed
and disconnected, 4 ml from the sampling device was
inoculated into a BacT/ALERT BPA aerobic culture botte
through a sterile needle that was part of the sampling
device. Inoculation was performed in a laminar flow hood,
The culture bottles were then ptaced in the BacT/ALERT
incubator (36 £ 2°C) and incubated urntil the end of PET
product shelf life {5 days) or when a positive reaction was
indicated by the monitor unit of the BacT/ALERT system.
Product could be released for distribution after the bottle
was incubated Tor a mirnimuwn of 12 hours witheut a pos-
itive reaction.

Reculturing and bacterial identification

Pusitive culture botiles were sent to independent micro-
biology laboratories for bacterial isolation and identifica-
tion. All products associated with 2 positive bottle were
quarantined, or retrvieved if already released, for further
investigetion. A new sample was taken and inccufated
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into a new BacT/ALERT acrchbic culture bottle following
the sams procedure as for the initial testing, If it was found
again to be positive, the second culture bottle was also
sert for bacterial isolation and identification, When recul-
turing was positive and the same bacterium was isolated
as in the original culture bottle, the resuit was defined as
“coniirmed-positive.” Iif no bacteria could beisolated from
the original culture bottle, the result was defined as “false-’
positive due to instrument error.” If bacteria could be iso-
lated from the original culture botde but reculturing was
either negative or a different type of bacterium was iso-
lated fromn the reculture bottle, the result was constdered
to be "false-positive due to contandination” during the
sampling process. Finally, when PLT components were
not available for reculhuwring because they were either
destroyed or transfused, the inftial result was considered
“ndeterminate” because the reproducibility of the bacte-
tial isolation could not be assessed.

Investigation of clusters

Unusual but elinically significant bacteria of the same
species isolated from multiple sites in a short period of
tirme were sent to the Holland Laboratory Rockville, MD)
of the American Red Cross for investigaton to determine
if these isolates were identical, indicating a possible
systematic contamination of a certain reagent or device
being used at multiple centers. Both phenotyping, with
the Apparaeils ot Procédss 4’ Identification® (bioMérieus)
system, and genotyping, with either the enterobacterial
repetitive intergenic consensus (ERIC)? analysis for
Gram-negative bacteria or the random amplification of
polymerphic DNA" analysis for Gram-positive bacteria,
were performed. When PLT products or calture bottles
were not available for laboratory investigation, lot nwn-
ters of all materials used in the process of FLT collection
and bagsterial detection by the involved centers were
examined to determine if any common factors were
involved. :

Review of septic reaction case reports

All reports of potential septic reactions to apheresis PITs
were documented and investigated. A case was catego-
rized as high probability when the clinical signs and
symptoms were typical of a septic reaction (e.g., fever,
drop in blood pressure, chills, and/or rigors) and there
was convincing evidence of pretransfusion baclerial con-
tamination of the associated componeni (eg, positive
Gram stain of the residual component, positive cultore of
a component segment or cocomponent, and/or patient
blood culture positive for the same orgauism isolated
from the component). Records of reports and investga-
tions of high probability cases sirce March 2003 were
reviewed.



RESULTS

Positive rates In apheresis PLT products

For the first 10 months of bacterial testing on apheresis
PLT products, a total of 226 pesitive reactions were initially
identified from 350,658 apheresis PIT units for an overall
positive rate of 0.064 percent or 1 in 1552 as shown in
Tzble 1. Of these, 68 (30.1%) were confinmed as true-
posiiive. Table | also shows the number and rate of false-
positive samples due to insttument error, false-positive
samples due to contamination, and positive hut indeter-
minarte saniples. Figure t shows the systemwide menthly
rates. During the first month (March} of implementation,
the overall positive rate was significantly higher than the
other 9 months combined {p=10.0025), mainly due to
higher numbers of indeterminate samples (p <0.0001)
and false-positive samples due to instrument errer
(p=0.0189). December also had a higher number of false-
positive samples due to instument error {p=0:0227).
September had a slightly higher confirmed-positive rate
{3.43 per 10,000) than the other 9months combined

TARLE 1. Numbers and freguencies of apheresis PLY
collections with positive reactions in bacterial testing
{total number of PLT collections, 350,658)
Sample result Number (%) Hate per 10,000
Confirmed-positive @8 (30.1) 1.84 (1 in 5,157}
Falze-positive due to 38 {17.2) 1.41 (1 In 8,99%)

instrument error
False-posilive due to 75 (33.2) 214 (1 in 4,675)
cantamination .
Indeterminate 44 {19.5) 1.25 {1 in 7,570)
Tota| positive 22g (100} 8.45 (1 in 1,552}
4.0 -
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BACTERIAL CONTAMIMATION IN APHERESIS PLTs

(p= 0.0487). There was ito trend in the confirmed-positive
rate over the 10-month period.

Bacieria isolated from confirmed-positive products

Table 2 lists the identities of bacteria isolated from the 68
eonflimed-positive cases. More than 80 percent of the iso-
lates were Gram-positive bacteria, mainly Staphylococcus
(47.1%) and Sweptococcus {26.5%) spp. Of the (iram-
negative bacteria, Serratia marcescens was isolated most
frequently (n=4). An unspecified Bacillus species was
identified from one of the confirmed cases. A pin hole,
however, was found in this particutar PLT bag and it took
105.8 howurs of incubation tirne before a positive reaction
was indicated, which was much longer than the time
required for the next longest confirmed-positive reaction
{50.4 hr). Although this case was classified as confinned-
positive, it was suspected that the conrarpination was
intreduced during storage. Unlike the canfirmed-positive
group, Bacillus spp. accounted for a large proportion
(>40%) of false-positive results due to contamination and
indeterninate cases as shown in Table 3. All Gram-nega-
tve bacteria were associated with confirmed-positive
cases. _

The original PI.T collection hed heen split in 35 con-
firmed-positive cases. The same microorganism was iso-
lated from the second component in 31 cases. For the
remaining 4, 2 were culture-negative and 2 were not avail-
able for culiuring. As expected, when the colection
associated with false-positive results due to sampling con-
tamination were split and the split components were
available for culture, the vast majority were negative {45/
46). Inn one case, a different organism was isolated, indi-
cating a second false-positive result

Culturing time required for a positive
reaction

Table4 shows the mean delection time
{time to positive) of positdve reactions
according to the type of result. The con-
firmed-positive grovp had the shortest
mean incubation e whereas the indeter-
minate group had the longest. The overall
difference of time to positive among these
four groups was significant {p<08.0001 by
ANQVA}. The difference between the con-
firmed-positlive group and the false-positive
due 1o instrument error group was nol sig-
nificant (p = 0.2721), even after the one con-
finned-positive  case due to  Bacillus

Nov Bec o . .
contamuination  mientioned above was

Fig. 1. 2004 monthly distribution of positive rates in bacterial testing on spheresis  exciuded from analysis (p=0.0845). Fur-
PIT products. (M) Confirmed-positive; () false-positive (iostrument); (B2} false-  thermore, the distribution of time to posi-

pusitive (contamination); (0) indetermipate.

tive for these four groups was also
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somewhat different as shown in Fig. 2. The distribution of
time to posilive for the indetermainate grovp was more
sirnilar to the group of false-positive samples due to con-
tamination (R°=0.3074) than to the confirmed-positive
group (R =0.0505) or to the false-posiiive samples due to
instrument error group (7%= 0.01.28), indicating that cases
in this group were also probably due to contamination
during the sampling process rathier than to ihe presence
of bacteria introduced into the PIT unit ai the time of
collection. .

Table 5 showws the reguired meubaiion time for posi-
tivity for different types of bacteria isolated on two or
more occasions. For the confirmed-positive group, the
Gram-negative bacteria fu=12) required a significanily
{p = 0.0005) shorter incubation time for tiggering a posi-
tive signal than the Gram-pesidve bacteria even after the
one with Bacillus spp. {lime to positive 105.6k) was
excluded from analysis,

Investigation of clusters

Among the 67 confirmed-positive cases, 5 were identified
as being contaminated with Streprococcus bovis, which is
known to be associated with colon cancer' and biliary
tract disease™ in humans. Samples from three of these five
cases were available for further laboratory investigation.

TABLE 2. Bacterial species isolated from confirmed-

positive apheresis PLT Units

Bactetial strain Number of cases (%)

Gram positive 56 (52.4)
Siaphylocaccus spp. 32 (47.1)
Streplococous spp. 18 (26.5)
Enlerococeus avium 2(2.9)
Baciiivs spp, 1 (1.5
Laciobacifius spp. 1{1.5)
Ligteria menocylogencs 1{1.5)
Micrococous spp. 1 (1.5)

Gram negative 12 {17.8)
Sairafia marcescons 4 (5.9)
Klabsislla spp. 3 (4.4}
Escherichia colf 3(4.4)
Clirpbactar divarsus 1 {45}
Unspecified gram negative rod 1 (1.5)

Tatal &8 (100)

Resulis of phenotyping with the Apparaeils et Procédés &
Identification biothemical reagenis indicated that the iso-
late from a PLT unit collected at Center A demonstrated
hippuricase and p-galactosidase activities, which was not
the case for the isolates from 2 units collected at Center B,
The latter two isolates also differed from each other in -
glucoronidase activity: Genotyping pattern:s with the ran-
dorn amplification of polymorphic DNA amplification
with a primer pair and procedure described by Torriani
and colleages® also show that the one isclate (Fig 3,
Lane 4} from Center A was guite different and the two iso-
lates {Fig. 3, Lanes 5 and 8) from Cexnter B, which were also
slightly different from each other.

In addition, there were four cases of S. marcescens
contamination. Because materials were not available
for further laboratery investigation for these four
cases, exiensive record veview on reagents, supples,
instrurnents, procedures, and operations #t these col-
lection sites was conducted end no common factor
could be identified te indicate a potential systematic
problem,

Transfusion of culture-positive PLT products

Of the 228 collections that tested initiaily positive, 128
units were split producing a total of 354 PLT products. Of
these, 38 products (10,7%) from 25 collections had been
transfused at the time the culture bottle turned positve.
Sampling for reculturing could not be performed in 18
(72%) of these 25 cases either because the original collec-
tion was not split and jt had been transfused or because it
was split and both haives had been transfused. The origi-
nal pesitive culture therefore fell inte the indeterminate
group, The remaining seven cases were all in the false-
positive groups due {o either contamination (n=35) or
instrument error {(n=2). None of these transfused units
were from a collection with a confirmed-positive screen-
ing culivre and no sepiic reactions were reported in the
patients who had received these products. The incubation
time until the bottle umed pogitive for these 25 collec-
tigns tended to be leng (mean, 72.3% 29.1; median, 76.8;
range, 23.8-120.0 ) and more {ypical of false-pesitive
resulis.

TABLE 3. Bacteria isolated from apheresis PLT collections according to type of positive result

Bacteria isolated

Confirmed-positive (%}

False-positive {%) indeterminats (%)

Gram-positlvs ‘56 (82.4) 75 (100} 37 (100)
Staphylococcus spp. 32 (47.1) 22 (29,3} 10 (27.0)
Streptocaccus Spp. . 18 (26.5) 2 (2.7} 3 (8.1}
Bacillus spp. | 1 {1.8) 35 (46.7) 16 (43.2)
Corynebacierium spp.’ a (0} 5 {6.7) 4 {10.8)
Qther Gram-positive organisme 5 (7.4} 11 (14.7) 4 (10.8)

Gramenedative 12 (17.8) o (9

Totat &8 (100) 75 {100) 37 {100)
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Septic reaction case reports

From March 2003 through December 2003, before screen-
ing, 15 seplic reactions invelving apheresis PLTs were
reporied. Twelve were assessed as high probability, 2 of
which were fatal. In the same period following screening,
8 septic reactions involving apheresis PLTs were investi-
gated and 3 were assessed as high probability. The inves-
tigation of these 3 cases did not identify any irregularitics
in the donor physical exam, donor health history and
record, phlebotomist arm preparadon technique, compo-
nent sampling for culturing, or incubation of the inocu-
lated bottle.

Cage 1. An elderly man received apheresis PLTs afier
a difficult coronary artery bypass redo. One hour later, his
temperature increased from 37.6 to 39.4°C with rigors,
tachycardia, shortness of breath, and hypotension. Gram
stain of the PLT unit showed Gram-positive cocel in chus-
ters. Cubtures of both the unit and the patient's blood grew
coagulase-negative staphylococcus, subséquently con-
firmzed to be identical strains of Staphylococcus lugdunen-
sis. The BacT/ALERT botile had not alarmed and the botie
indicator remained negative. Gram stain and culture of
the bollle were negative. The bottle’s content was noted to
be slightly cleudy, however, and PLTs were seen on the

BACTERIAL CONTAMINATION IN APHERESIS PLTs

(zram stain, documenting that the botile had been inocu-
lated. The bag was examined at the hospital for any
defects that may have allowed contamination; none were
found. The patient died the day after his reaction when
support was withdrawn. (Note: This case was previously
published by the Centers for Diseass Control and
Prevention.’®)

Case 2, A 15-year-old patient was admitied with fever,
neutropenis, and thrombocytopenia due to “lymphosar-
coma thorax.” Halfway through fransfusion of an aphere-
sis PLT unit, she developed a temperature elevation from
36.7 1o 39,1°C with severe rigors. A Gram stain of the unit
showed many Gram-positive coccl subsequentlty identi-
fied as Staphylococcus epidermidis. The patient's post-
transfusion blood cultures were also “positive for
§. epiderinidis, The BacT/ALERT bowle had noet alarmed

.and the bottle indicator remained negative. Gram stain

and culture of the bottle were both negaiive. The patient
was treated and survived.

Case 3. A 40-year-old woman was admitted with
acute coronary syndrome and gastrointestinal bleeding
and found to have a drug-induced thrombocytopenia
While receiving an apheresis PLT, she developed a rise in
tf'mperature fram 37.1 to 33.0°C, dyspnea, chills, and a

mottled skin appearance. A Gram stain
and culture on the residual bag contents

TABLE 4. Incubation time (hr) required for initial positive result

showed Gram-posilive cocei in clusters

subseguently identified as coagulase-

Sample resulf Number Meanit SD  Median Range . e | g
Confirmed-positive 68 18.0x13.8 16.2 5.8-105.6 negative Sraphyloco_sf.u.s. The palient
{Gonirmet-positive*) ©7  (177:88) (160) (56504 | wesbeated and survived. The other haif
False-positive due 10 instrument error 38 26202 200 0.0-117.0 of this split collection had beex trans-
False-positive dua to contamination 75 34.1 %226 256.6 6.2-110.0 fused wneventfully to a patient with
Indeterntinate 44 48.4% 341 353 4.4-120.0 N

acute myelogenous leukemia who was

* Excluding one Bacillus contaminaled unit with 2 fime o positive of 105.6 hours.

medfcated with diphenhydramine and

Number of caces

e12
Time {o positive (Hour)

Fig. 2, Distribation of ineubation thne required for different types of positive reactons.
() Confirmed-positive; ([F) false-positive (instrument); {§) false-positive (contani-

nation); (3 indeterminate,

12-18 18-24 2430 30-36 3642 4298 48-54 5480 &0-66 6672
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acetaminophen, and was receiving van-
comycin, fluconazole, metrozidazole,
and ceftazadine,

RISCUSSION

Routine culturing for detection of bac-
terial contamination of apheresis PLTs
was successtully implemented in every
regional blood center of the American
Red Cross. The positive rate was 1 in
1552 collections, of which 30.1 percent
could be confirmed, based on secultur-
ing and bacterial isclation, for a
contaminated collection detection rate
of 1 in 5157. This is significantly lower
{p=10.0127} than our previous repu:t“
of 2 contamination rate of 1 i1 1243 PLTs
collected at four regional blood centers
‘also represented in this study. The ear-
lier study methods were significantly

»72
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. TABLE . Incubation fime fhr) required for confirmed-positive reaction according to fype of bacteria

Type of bacterium - Number Mean £ S Madian Range
5. epidermidis io 90124 19.2 15.4-22.3
Staphylococcus avsus 2 iDSL 1B i0.8 2.7-11.9
Other E:oagulase-negaﬁvs Slaphylocoocus spp. ig 239756 22.0 15.3-41.6
&. bovis 5 12015 122 2.8-13.7
Sirepicccccus viridans 8 i8.5+10.7 123 10.2-38.0
8. marcescens 4 20:18 9.2 a.r-i2.8
Kiebsiella spp. 3 78+1.8 77 6.1-8.7
£, coli = 3 i1.3+£58 10.6 5.8-17.5
All Gram-positive organlsms* 55 10.44 8.8} 16.5 8.5-50.4
All Gram-negative organisms 12 9.9+ 3,31 0.2 5.9-17.5
* Exciuding one Bacilius contaminated unit with a fime to positive of 105.6 hours,
T t=3.639; p= 0.0005.

123458

Fig. 3. Rundom amplified polymorphic DNA analysis on differ-
ent 8. bovis strains. (Lanes 1-3, three different strains obtained
from the AYCC; Lanes 4-8, isolations from three apheresis PLT
products),

different from the program designed here: wliole blood-
derived PLTs were tested, samples were collected 1 to
7days after expiration, and cultures in both sheep
blood agar plate and thioglycollate broth medivm were
performed. In the earlier study, one of the four positive
cases was Propionibacterium acnes, which is an anaerobic
organism that usuaily does not grow in the acrobic culture

_bottle of the BacTIALERT systern.' If this case is exchided

fram. analysis, the difference between the pilot study and
the 10-raonth experience is not significant (p=0.1265). .

In our experience, the proporton of Grain-negative
bacteria (17.6%} int the confiimed-prositive group is siuilar
to what was reported by Goldman and Blajchman'® where
they compiled a Jist of contaminating organisms invelved
in PLT contamination cases from eight different reports.
Although representing approximately one-fifth of con-
iaminations, the BaCen study' reported that Gram-
negative organisms accounted for 41 percent of deaths
due to septic transfusion reactions. This is presumed to
be because Gram-negative bacteria multiply rapidly, as
reflected in the shorter incubation time to detection in our
experience, and produce endotoxin, both of which medi-
ate more severe clinical consequesnces,
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Likewise, our experience and the Goldman and
Blajeliman® review show that close to 50 percent of PLT
contaminations were of Sfaplylococcus spp. In our expe-
rience, Sfreptococcrs spp. (26.9%) were the next most fre-
quently implicated organisrns whereas other studies
have reported Corynebacteriiin species (diphtherocids).
This may reflect the fact that we did neot consider an
organism to be confirmed as having caused contamina-
tion of the compoenent unless it could be isolated from a
second independent sample from. eithier the original col-
Iection or af least one of the split products. Without this
requirement, it would be possible for oiher programs ta
misinterpret a single positive culture for Corynebacte-
rinm spp., which are common sampling and handling
contaminants, l our study, Corynebacteritim spp. were
isolated from none of the confirmed-positive culture bot-
tles but were from 6.7 petcent of false-positive samples
{Table 3).

For our routine bacterial QC testing, only the aerobic
culture bottles are used for three major reasons: 1j PIT
products are stored under an aerobic condition and hence
provide a poor environiment for growth of strict anaerobic
organisms; 2) many of the elinically significant facultative
anacrobic bacteria grow under derobic conditions; and 3)
most annaerobic bacteria that would be encountersd diu-
ing PLT manufacture, for example, Propionibacterivm
spp., are ravely clinically significant. We also release the
PLT componenis to transfusion as long as the culre has
been negative for 12 hours, although the culture bottles
are kept in the incubator until the end of product sheff life,
This improves the avallability of PLT products {or patient
use. Our internal data show that 42 percent of products
are actually distributed 48 hours or more after collection.
During this 1¢-month review, the earliest time a PLT unit
was transfused before an initiad positive signal by the
BacT/ALERT system was 23 hours. In this case, the initial
result was falsely positive owing to sammpling; a repeat
culture from the other half of the collection was negative.
No PLT associated with a confirmed-positive screen
was transfused during the peried of the study A total
of 52.3 percent of confirmed-positive cases, however, did



requite incubation of between 12 and 24 hours, and
17.6 percent more than 24 houss, before positivity, There-
fore, It remaing possible that transfusion of bacterially
contaminated components may oceur befors contaming-
tion is detected.

Since implementation of bacterial testing the risk
of septic reactions to apheresis PLT transfusions has
declined, but not disappeared. I is notable that coagu-
lase-negative Staphylococcus was involved in the high-
probability cases from screened components, which
suggests that the source of contamination was the donor's
skin rather than asymptomatic doner bacteremia or envi-
ronmentsl contamination. Coagulase-negative Staphylo-
cocei are known to grow more slowly than coagulase-
positive Staphylococci or Gram-negative organisms in
beth bleod components and the BacT/ALERT system.’®'®
In each of the reaction cases, the associated culiure boitles
remained negative for the full shelf life of the implicated
component, and sterility of the bottle was confirmed by
Gram stain and culture, although in the component itself
bacterial proliferation was sufficient to cause a septic
reaction. Our hypothesis is that the starting concentration
of arganisms was suificiently low that the bottde inocula-
tion samiple was sterile although the componeni was con-
tamindted. If so, 2 longer waiting time before sample
collection would have allowed higher concenfralions of
bacteria to proliferate in the component and might have
helped ensure that the sample conigined bacteria in suf-
ficient concenirations (i.e, »10 CFU/mL) to guaraniee a
positive BacT/ALERT culture.” Likewise, a larger sample
volume may have increased the sensitivity for detecting
wvery low contaminadon levels,

Bacterial screening does not appear 1o have resulted
in a higher component outdate rate, as might have been

expected given the longer manufacturing interval and

shortened shelf life at the time of distribution for most
compenents. Qur internal data indicated that for the G-
month period of July through December 2003, the number
and rate of outdated components at all Red Cross loca-
tions were virtually identical when comparad to those for
the same period in 2004 {data not shown), We do not have
tlatato indicate, however, whether the outdate rate at hos-
pitals increased.
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