HEVI2BRRZHAE

=B T o 2558

REHM 2006/2/1 ~ 2/28
BERNE [BRE35ALRIZER., Li— RILELERRFELIM)
SRk E S AR X Bl 1 E%) 6,059 (100.0%)
REEMPRAEN 1,690 (27.9%)
HEV-RNAFB & 3 (0.05%)
HEV-RNAIBIE RIS IZ S 1 (0.02%)
&1 HEV-RNABBIERIR IS
ALT HEVI—h—~ WRET7Or—FAK
e B L RNA ) KG  |MOWE RRE gg
s~ &
1 39 F 02/02 35 + - + s — EX: 3 ]
EUURE +5m%
2 39 M 02/17 8 . _ B TN ES . FHUIK—, TER . EVIRE e -
/WA TR +8mR
3 5 M o | . - I i ®E .
THMA, TALA— EVORA +53mm
$£2 ERNEENMBHLE #c MERLaH - PHEIAR (ENEER)
ELL L EoS BEEL it (96) W
18- 19 82 105 1 168 (10%) bR | RO +5mm & & P S L
20-29 238 293 5 536  (32%) FILE 593 5 [} 5 603
30 -39 222 221 7 450 (27%) L i— 245 3 6 2 256
40 ~ 49 183 131 5 319 (19%) TR i 18] 35 26 3 ] 64
50 - 69 122 84 1 207 (12%) FH 5 1 0 1 7
BEEL 0 0 1] . 10 (%) it 878 35 9 8 930
[ 827 834 29 1690  (100%) RILEY 269 7 4 3 283
' vis— 159 8 12 2 279
oy b 1) a3 58 66 3 160
%3 FBPESEHAR (ESOEH) T8 2 0 3 1 8
0ok 1 N (3 483 n 185 9 728
e FIVES LI3— #B b il | RILEY 2 0 0 0 2
T4 603 256 64 7 930 b bri— 2 0 0 o 2
2% 283 279 160 6 728 vy wes 31 20 5 [} 56
eys 2 2 5 4 64 5§ ! 3 0 0 4
Y 3 30 4 0 37 [X3 36 23 5 0 84
oh 0 1 18 6 25 RILEY 3 0 0 0 3
L4 0 2 3 0 5 by Losi— 28 0 2 0 30
I 1 1 0 0 2 i 1t o 1 3 0 4
€ X 217 185 . 7 1 470 i 31 1 5 0 37
B 1169 756 312 24 2261 Lri— 1 0 0 [} 1
. e 4 5 9 0 18
N 3 1 2 0 6
%4 BEHLANRBEAR (EHEEHR) It 8 [} 2 ) 25
AR . Li— [ [} 2 0 2
AOMR| L w2 & xm | B HT | A 0 0 3 ) 3
FLEL 1140 15 4 10 1169 it [ 0 5 ¢ 5
Lo i— 591 14 140 1 756 RILED 1 0 0 0 1
1) 105 113 90 4 312 1759 | bin— 1 0 0 o i
TR 12 5 5 2 24 18 2 0 o 0 2
wit 1848 147 239 27 2261 HILES 272 3 0 2 2717
Lis— | 155 5 18 7 185
F ;e 2 3 1 1 7
o 1 0 0 () 1
& 430 1 19 10 470
83 1848 147 239 27 2261

41




14

ARk 21

1 (10.7%) 23 FREBIERUE R RENLETITRBE N TV, LaL, Zhb0Bif Sz i MIBEIZ VP b B A7) — =7

No. 3
EER RS RBERSS
ﬁﬂ“%%'ﬁ%@& ﬂ%a %_EA$E ﬁEiEﬁ%@Eﬁ mﬁmgm
2006. 1. 24 ML
. . - Fang CT, Chambers LA, Kennedy
— R B T (ROERBEICRE L) J, Strupp A, Fucci MC, Janas JA, | 2% EH
Tang Y, Hapip CA, Lawrence TB,
- R DN T R |Dodd RY; American Red Cross
== A SR B 7% (A AfR+-54) Regional Blood Centers. N
HR5EHR (% %) RRS-E R B 77 ) (B AR+-34) Transfusion. 2005 KE
Dec;45(12):1845-52.

ORRGYER ML 3 e D i/ MREAN 334 HRIE 5 YD B : 20045 | 7 AV D R+ FORER EALOTERETR-

WR: 2004538 TAY IR EOI6OHIE ML ¥ — 2 TITBWT, B4y R i B S 0D i AR AN I8 T A BB el o et B0 —F o g !

OB BREE ERLT, TOMWSEFERSE

ERT YA R O S I5 AN OH DR T E T, HOVBMERESATRENSET, FREH FCI/IMTRIEL SR U, I8E SRR H 77

SBHERIG OHEBE AT I, FIRER DICHICMAIN IR EE Rz, HBBE ThoIR T~ TSV C, MBS BELMEIO | RS A Rl B 7R
Ej 120 REZRAT 10, BT O | BRI R SED ML /MR O MAIERE LG ICHERE T — Z 2 INE Ui, B4R e 30 i1 /MR LB
RN | MAEMEER &%i%hb‘b@b:ob\ﬂi‘ ?&%&(ﬁ%ﬁ@l/f:—%’ﬁf@to Iﬁl(&z\__’/l\j—é'?/r/l/x
| |RERMEREORYIO104 T, 350,658 1K 226 R A0 HIHIRE BN Thotc, BERKRIREAT o7 &2 H681 CHIE 5 Y d iR o J pradtfiade
&[S, BHESERT0.019%, SI5TH S0 1 ThoTr, Bb B BESHICMEL T | EKE B (47.1%) R OV Y ERE R (26.5%) ©. [WIES, JFURE OREg
O |BEEDSHEBS NI BRAID17.6% 137 T LRMEE Tho 7o, MIHIRERME Th-o7222661 B R D3SO AL 433 B 560 /MR 8K 38 [VCIDEDRIE DY RS
B
=

TIBHEAERS IV, RREROBIERH AN Sh i BE CRILEMBLBIERDMEL R ULEIR et ole, A7) — =2 F RN
/BRI S B UL E R LB R 0 PR 8  E S B3I E S IS, 3B19 < T T, =77 5 — RIS KRB ARE b5
el EH DO D, SHERTELEL TR R RO M MEAIDMEREDT A) D F+FOAF W2 TR S
NizZ &, Flz, 2 TTR2VDEDOMETE R/ MBI HEEL . COWMMAR 1T 57Dl Z0F =2 FIENEH THHZLIREN
60

BEEEOER SROAW

20044E3 A, 7 AYARAF OO HUBMAE £ F—IZFBW T, | BARTFHTIE, T ERAFIROBRRBET N7 ) (R
B B L U O Ry B SR /MR O — - O | 1763 A 10 B SEAFFE03100095) I DI AN ART AL 5 5
BREASEMS I, 2T TIRVBEOMEHRM/IMIE |EAORREDRE A, ME | ICHELHERRSRERDNDEE D
A E LD THD, X ERRERRIC A L T 5,

SHLIEROPEIZTE D D, BMFFOPIFRMERE, HMmEREREDHE
AEELIZHIE 2 A ELTBDHRIC OV THREZED 3,

S

MedDRA/J Ver.8.1

Y




JRC2006T-003

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 controf {(QC) testing for
bacterial contamination in apheresis platelet (PLT)
products was implemented in all 36 regional blood centers
of the American Red Cross in March 2004.

STUDY DESIGN AND METHODS: PLT samples were
cultyred under aerobic conditions until the end of the
product shelf lifae or when a positive reaction was
indicated. To confirm the initial positive reaction, a new
sample was taken from the unit for reculturing. All positive
culture bottles were referred for bacterial isolation and
identification. Baclerial lesting data along with apheresis
PLT collection information were collecied for analysis.
Reports and investigations of potential seplic reactions to
apheresis PLTs were reviewed.

RESULTS: In the first 10 months of bacterial testing, 226
of 350,658 collections tested initially positive. Sixty-sight
were confirmed on resampling to be bacterially
contaminated for an overall confirmed-positive rate of
0.019 percent or 1 in 5157. Staphylococcus spp. {47.1%)
and Streptococceus spp. (26.5%) were the most frequently
isolated bacteria; Gram-negative bacleria accounted for
17.6 percent of the confirmed-paositive products. Of the
354 apheresis PLT products derived from all 226 initial
test—positive cases, 38 (10.7%) were transfused by the
time the initial positive reaction was indicated. None of
these transfused products, however, had a confirmed-
positive bacterial screen and no patient who had been
transfused with an unconfirmed-positive product had
evidence of a septic transfusion reaction. Three high-
‘probability septic transfusion reactions to screened,
negative components were identified. In all three cases,
a coagulase-negative Slaphylococcus was implicated.
CONCLUSION: Qur experience demonstrates that
bacterial testing of apheresis PLT products as a QC
measure was efficiently implemented throughout the
American Red Cross system and that this new procedure
has been effective in identifying and preventing the
transfusion of many, although not all, bacterially
contaminated PLT units.

eptic reactions in recipients of bacterially con-

taminated blood products, particularly platelets

(PLTs), have been recognized as serious problems

for decades."? It was reported that frorn 1990 to
1998, bacterial contamination of blood accounted for
17 percent of all reported transfusion fatalities and ranked
second only to hemolytic complications in the United
States.* Since the early 1970s, however, focus on-blood
microbial safety has 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 signed and issued a public call for the blood
collection community to adopt detection methods for
bacterial contamination in PLTs.® In the same year, the
College of American Pathologists’ Laboratory Accredita-
tion Program added a requirement for bacterial contami-
nation testing to its transfusion medicine checklist®
Furthermore, in 2003, the AABB included a new standard
in its 22nd edition of Standards for Blood Banks and Trans-
fusion Services, which required that by March 1, 2004, the
blood bank or transfusion service should implement
methods to limit and detect bacterial contarnination in all
PLT components.’ In the meantime, the U.S. Food and
Drug Administration had cleared two cornmercial culture-
based methods for gquality control {(QC) testing for bacte-
rial contamination in leukoreduced PLIs. 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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MATERIALS AND METHODS

Collection 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 systems:
Amicus separator (Baxter Healthcare, Deerfield, IL), Spec-
tra (Gambro BCT, Lakewood, CO), or Trima system (Gam-
bro BCT). The phlebotomy site(s) was prepared with a
povidone-iodine scrub followed by povidone-iodine
application. For donors who were allergic to iodine, a
chlorhexidine scrub was substituted. During the first
10 months (March 1-December 31, 2004) of bacterial
detection, a total of 350,658 apheresis PLT units were col-
lected from 87,430 donors at 36 sites for a systemwide
mean of 7992+ 217 units per week. The mean number of
weekly collections per site was 222.0+161.4 (median,
158.0) and varied widely from 35.6 to 751.3 collections.
Overall, 78.2 percent of the apheresis PLT products were
collected alone while the remaining 21.8 percent were col-
lected in conjunction with plasma and/ or red blood cells.
Each apheresis collection was transfused either as one
single therapeutic dase or divided into two doses (“split™)
during manufacture.

Detection of bacterial contamination

An automated microbial detection system (BacT/ALERT
3D, bioMérieux, Durham, NC) was validated and installed
at each center 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
each unit were transferred through sterile connection into
a sampling device—either Sampl.ok sampling kit (ITL,
Herndon, VA) or PLT sampling devices (Charter Medical,
Winston-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 cuiture bottle
through a sterile needle that was part of the sampling
device. Inoculation was performed in alaminar flow hood.
The culture bottles were then placed in the BacT/ALERT
incubator (36+2°C) and incubated until the end of PLT
product shelf life (5 days) or wlhen 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 for a minimuwm of 12 hours without a pos-
itive reaction.

Reculturing and bacterial identification

Positive culture botiles were sent to independent micro-
biology laboratories for bacterial isolation and identifica-
tion. All products associated with a positive bottle were
quarantined, or retrieved if already released, for further
investigation. A new sample was taken and inoculated
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into a new BacT/ALERT aerobic culture bottle following
the same procedure as for the initial testing. If it was found
again to be positive, the second culture bottle was also
sent for bacterial isolation and identification. When recul-
turing was positive and the same bacterium was isolated
as in the original culture bottle, the result was defined as
“contirmed-positive.” If no bacteria could be isolated 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 bottle but reculturing was
either negative or a diiferent type of bacterium was iso-
lated from the reculture bottle, the result was considered
to be “false-positive due to contamination” during the
sampling process. Finally, when PLT components were
not available for reculturing because they were either
destroyed or transfused, the initial result was considered
“indeterminate” because the reproducibility of the bacte-
rial isolation could not be assessed.

Investigation of clusters

Unusual but clinically significant bacteria of the same
species isolated from multiple sites in a short period of
time were sent to the Holland Laboratory (Rockville, MD)
of the American Red Cross for investigation 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 et Procédés d’ Identification® {(bioMérieux)
system, and genotyping, with either the enterobacterial
repetitive intergenic consensus (ERIC)' analysis for
Gram-negative bacteria or the random amplification of
polymorphic DNA' analysis for Gram-positive bacteria,
were performed. When PLT products or culture borttles
were not available for laboratory investigation, lot num-
bers of all materials used in the process of PLT collection
and bacterial 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 PI.Is
were documented and investigated. A case was categn-
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 bacterial con-
tamination of the associated component (e.g., positive
Grain stain of the residual component, positive culture of
a component segment or cocomponent, and/or patient
blood culture positive for the same organism isolated
from the compenent). Records of reports and investiga-
tions of high probability cases since 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 positive reactions were initially
identified from 350,658 apheresis PLT units for an averall
positive rate of 0.064 percent or 1 in 1552 as shown in
Table 1. Of these, 68 (30.1%) were confirmed as true-
positive. Table 1 also shows the number and rate of false-
positive samples due to instrument error, false-pasitive
samples due to contamination, and positive but indeter-
minate samples. Figure 1 shows the systemwide monthly
rates. During the first month (March) of implementation,
the overall positive rate was significantly higher than the
other 9 months combined {p=0.0025), mainly due to
higher numbers of indeterminate samples (p <0.0001)
and false-positive samples due to instrument error
(p =0.0189). December also had a higher number of false-
‘positive samples due to instrument error (p=0.0227).
September had a slightly higher confirmed-positive rate
(3.49 per 10,000) than the other 9 months combined

TABLE 1. Numbers and frequencies of apheresis PLT
collections with positive reactions in bacterial testing
{total number of PLT collections, 350,658)
Sample result Number (%) Rate per 10,000
Caonfirmed-positive 68 (30.1) 1.94 (1 in 5,157)
False-positive due to 38 (17.2) 1.11 (1 in 8,991)
instrument error
False-positive due to 75 (33.2) 2.14 (1 in 4,675)
contamination .

Indeterminate 44 (19.5) 1.25 (1 in 7,970}
Total positive 226 (100) 6.45 (1 in 1,552)
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Fig. 1. 2004 monthly distribution of positive rates in bacterial testing on apheresis
PLT products. (f) Confirmed-positive; (i) false-positive (instrument); (E) false-

positive {contamination); (O) indetermimtte.
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(p=0.0487). There was no trend in the confirmed-positive
rate over the 10-month period.

Bacteria isolated from confirmed-positive producis

Table 2 lists the identities of bacteria isolated irom the 68
confirmed-positive cases. More than 80 percent of the iso-
lates were Gram-positive bacteria, mainly Staphylococcus
(47.1%) and Streptococcus (26.5%) spp. Of the Gram-
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 particular PLT bag and it took
105.6 hours of incubation time 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 confirmed-
positive, it was suspected that the contamination was
introduced during storage. Unlike the confirmed-positive
group, Bacillus spp. accounted for a large proportion
{>40%) of false-positive results due to contamination and
indeterminate cases as shown in Table 3. All Gram-nega-
tive bacteria were associated with confirmed-positive
cases. '

The original PLT collection had been 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 culturing. As expected, when the collection
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). In one case, a different organism was isolated, indi-
cating a second false-positive result.

Culturing time required for a positive
reaction

Table 4 shows the mean detection time
(tme to positive) of positive reactions
according to the type of result. The con-
firmed-positive group had the shortest
mean incubation time whereas the indeter-
minate group had the longest. The overall
difference of time to positive among these
four groups was significant {p<0.0001 by
ANQVA). The difference between the con-
firmed-positive group and the false-positive
due to instrument error group was not sig-
nificant (p= 0.2721}, even after the one con-
firmed-positive case due to Bacillus
contamination mentioned above was
excluded from analysis (p=0.0845). Fur-
thermore, the distribution of time to posi-
tive for these four groups was also
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somewhat different as shown in Fig. 2. The distribution of
time to positive for the indeterminate group was more
similar to the group of false-positive samples due to con-
tamination (R*=0.3074) than to the confirmed-paositive
group (R?=0.0505) or to the false-positive samples due to
instrument error group (R?=0.0129), indicating that cases
in this group were also probably due to contamination
during the sampling process rather than to the presence
of bacteria introduced into the PLT unit at the time of
collection.

Table 5 shows the required incubation time for posi-
tivity for different types of bacteria isolated on two or
more occasions. For the confirmed-positive group, the
Gram-negative bacteria {(n=12) required a significanily
{p:=0.0005) shorter incubation time for triggering a posi-
tive signal than the Gram-positive bacteria even after the
one with Bacillus spp. (tme to positive 105.6 hr} was
excluded from analysis.

Investigation of clusters

Among the 67 confirmed-positive cases, 5 were identified
as being contaminated with Streptococeus bovis, which is
known to be associated with colon cancer!' and biliary
ract 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

Bacterial strain Number of cases (%)

Gram positive 56 (82.4)
Staphylococous spp. 32 (47.1)
Streplococcus spp. 18 (26.5)
Enlerococcus avium 2(29)
Bacillus spp. 1 (1.5}
Lactobacillus spp. 1(1.5)
Listeria monocyiogenes 1 (1.5)
Micrococcus spp. 1 (1.5)

Gram negative 12 (17.6)
Serralia marcescens 4 {5.9)
Kiebsiella spp. 3 (4.4)
Escherichia coli 3 (4.4)
Citrobacter diversus 1(1.5)
Unspecified gram negative rod 1(1.5)

Total 68 (100)

Results of phenotyping with the Apparaeils et Procédés d’
Identification biochemical reagents indicated that the iso-
late from a PIT unit collected at Center A demonstrated
hippuricase and f-galactosidase activities, which was not
the case for the isolates from 2 units collected at Center B.
The latter two isolates also ditfered from each other in p-
glucoronidase activity. Genotyping pattemns with the ran-
dom amplification of polymorphic DNA amplification
with a primer pair and procedure described by Torriani
and colleages'® also show that the one isolate (Fig. 3,
Lane 4) from Center A was quite different and the two iso-
lates (Fig. 3, Lanes 5 and 6) from Center 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 laboratory investigation for these four
cases, extensive record review on reagents, supplies,
instruments, procedures, and operations at these col-
lection sites was conducted and no common factor
could be identified to indicate a potential systematic
problem.

Transfusion of culture-positive PLT products

Of the 226 collections that tested initiafly 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 positive.
Sampling for reculturing could not be performed in 18
(72%) of these 25 cases either because the original collec-
tion was not split and it had been transfused or because it
was split and both halves had been transfused. The origi-
nal positive culture therefore fell into the indeterminate
group. The remaining seven cases were all in the false-
positive groups due to either contamination (n=>5) or
instrument error (1= 2). None of these transfused units
were from a collection with a confirmed-positive screen-
ing culture and no septic reactions were reported in the
patients who had received these products. The incubation
time until the bottle turned positive for these 25 collec-
tions tended to be long (mean, 72.3£29.1; median, 76.8;
range, 23.8-120.0 hr) and more typical of false-positive
results.

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

Bacteria isolated

Confirmed-positive (%)

False-positive (%) Indeterminate {3%)

Gram-positive 56 {82.4) 75 {100) 37 (100)
Staphylecoccus spp. 32 (47.1) 22 (29.3) 10 (27.0)
Strepiococcus spp. 18 (26.5) 2{2.7) 3(8.1)
Bacillus spp. 1 (1.8) 35 (46.7} 16 (43.2)
Corynebacterium spp. {0} 5 (8.7) 4 (10.8}
Other Gram-positive organisms 5 (7.4) 11 (14.7) 4 (108)

Gram-negative 12 (17.6) 0 () 0 (0)

Tetal 68 {100) 75 (100) 37 (100)
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Septic reaction case reports

From March 2003 through December 2003, before screen-
ing, 15 septic reactions involving apheresis PLTs were
reported. 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 irregularities
in the donor physical exam, doner health history and
record, phlebotomist arm preparation technique, compo-
nent sampling for culturing, or incubation of the inocu-
lated bottle.

Case 1. An elderly man received apheresis PLTs after
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 cocci in clus-
ters. Cultures of both the unit and the patient’s blood grew
coagulase-negative staphylococcus, subséquently con-
firmed to be identical strains of Staphylococcus lugdunen-
sis. The BacT/ALERT bottle had not alarmed and the bottle
indicator remained negative. Gram stain and culture of
the bottle were negative. The bottle’s content was noted to
be slightly cloudy, however, and PLTs were seen on the

BACTERIAL CONTAMINATION IN APHERESIS PLTs

Gram stain, documenting that the bottle 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 Disease Control and
Prevention.'?)

Case 2. A 15-year-old patient was admitted with fever,
neutropenia, and thrombecytopenia due to “lymphosar-
coma thorax.” Halfway through transfusion of an aphere-
sis PLT unit, she developed a temperature elevation from
36.7 to 39.1°C with severe rigors. A Gram stain of the unit
showed many Gram-positive cocd subsequently identi-
fied as Staphylococcus epidermidis. The patient's post-
transfusion blood cultures were also positive for
§. epidermidis. The BacT/ALERT botde had not alarmed
and the bottle indicator remained negative. Gram stain
and culture of the bottle were both negative. The patient
was treated and survived.

Case ‘3. A 49-year-old woman was admitted with
acute coronary syndrome and gastrointestinal bleeding
and found te have a drug-induced thrombocytopenia.
While receiving an apheresis PLT, she developed arise in
temperature from 37.1 to 38.0°C, dyspnea, chills, and a

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

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

showed Gram-positive cocci in clusters
subsequently identified as coagulase-

Sample result Number MeantSD Median Range : .

€| taphylococcus. ¢ patient
Corfirmed-positive 68 18.0+ 138 16.2 5.9-105.6 negative Staphy m'cc The p
(Confirmed-positive*) (67) (177488 (16.0) (5.9-50.4) was treated and survived. The other half
False-positive dus ta instrument error 38 2261202 200 0.0-117.0 of this split collection had been trans-
False-positive due to contamination 75 3411226 256 6.2-110.0 ient wi
indeterminate 44 48.4+34.1 35.3 4.1-120.0 fused uneventfully fo a patient with

acute myelogenous leukemnia who was

* Excluding one Bacillus contaminated unit with a time to positive of 105.6 hours.

medicated with diphenhydramine and

Number of cases

Time to positive {Hour)

Fig. 2. Distribution of incubation time required for different types of positive reactions.
(M) Confirmed-positive; () false-positive (instrement); {{F) {alse-positive (contami-

nation); ({7} indeterminate.

s6 612 1218 18-24 24-30 30-36 36-42 4248 48-54 5460 60-66 6672 >72
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acetamninophen, and was receiving van-
comycin, fluconazole, metronidazole,
and ceftazadine.

DISCUSSION

Routine culturing for detection of bac-
terial contamination of apheresis PLTs
was successfully 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 recultur-
ing and bacterial isolation, for a
contaminated collection detection rate
of 1 in 5157. This is significantly lower
{p=0.0127) than our previous report!*
of a contamination rate of 1 in 1249 PLTs
collected at four regional blood centers
‘also represented in this study. The ear-
lier study methods were significantly
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TABLE 5. Incubation fime (hr) required for confirined-positive reaction according to type of bacteria
Type of bacterium Number Mean = SD Median Range
5. epidermidis 10 190124 19.2 16.4-22.8
Staphylococcus aureus 2 1081 1.6 10.8 9.7-11.8
(ther coagulase-negative Staphylococcus spp. 18 239+76 22.0 15.3-41.6
8. bovis 5 120+15 12.2 9.8-13.7
Streplococcus Viridans 6 16.5+10.7 123 10.2-38.0
8. marcescens 4 89218 9.2 8.7-12.5
Kiebsielia spp. 3 78+18 7.7 6.1-8.7
E. coli 3 11.3+£58 106 5.8-17.5
All Gram-positive organisms* 55 184+ 8.81 16.5 8.5-50.4
All Gram-negative organisms 12 991 3.3t 9.2 5.9-17.5
* Excluding one Bacillus contaminated unit with a time to positive of 105.6 hours.
1 t=3.638; p=0.0005.

12345 86

Fig. 3. Random amplified polymorphic DNA analysis on differ-
ent 8. bovis strains, (Lanes 1-3, three different strains obtained
from the ATCC; Lanes 4-6, isolations from three apheresis PLT
products).

different from the program designed here: whole blood-
derived PLTs were tested, samples were collected 1 to
7days after expiration, and cultures in both sheep
blood agar plate and thioglycollate broth medium were
performed. In the earlier study, one of the four positive
cases was Propionibacterium acnes, which is an anaerobic
organism that usually does not grow in the aerobic culture
_bottle of the BacT/ALERT systern. *® If this case is excluded
from analysis, the difference between the pilot study and
the 10-month experience is not significant (p=10.1285). .
In our experience, the proportion of Gram-negative
bacteria (17.6%) in the confirmed-positive group is similar
to what was reported by Goldman and Blajchman'® where
they compiled a list of contaminating organisms involved
in PLT contamination cases from eight different reports.
Although representing approximately one-fifth of con-
taminations, the BaCon 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 consequences.
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Likewise, our experience and the Goldman and
Biajchman® review show that close to 50 percent of PLT
contaminations were of Staphylococcus spp. In our expe-
rience, Streptococciis spp. (26.9%) were the next most fre-
quently impHlcated organisms whereas other studies
have reported Corynebacterium species (diphtheroids).
This may reflect the fact that we did not consider an
organism to be confirmed as having caused contamina-
tion of the component unless it could be isolated from a
second independent sample from either the original col-
lection or at least one of the split products. Without this
requirement, it would be possible for other programs to
misinterpret a single positive culture for Corynebacte-
riurm spp., which are common sampling and handling
contaminants. In our study, Corynebacterium spp. were
isolated from none of the confirmed-positive culture bot-
tles but were from 6.7 percent of false-positive samples
(Table 3).

For our routine bacterial QC testing, only the aerobic
culture bottles are used for three major reasons: 1)} PLT
products are stored under an aersbic condition and hence
provide a poor environment for growth of strict anaerobic
organisms; 2) many of the clinically significant facultative
anaerobic bacteria grow under aerebic conditions; and 3)
most anaerobic bacteria that would be encountered dus-
ing PLT manufacture, for example, Propionibacteriurn
spp., are rarely clinically significant. We also release the
PLT components to transfusion as long as the culture has
been negative for 12 hours, although the culture hottles
are kept in the incubater until the end of product shelf fife.
This improves the availability of PLT products for patient
use. Our internal data show that 42 percent of products
are actually distributed 48 hours or more after cellection.
During this 10-month review, the earliest time a PLT unit
was transfused before an initial positive signal by the
BacT/ALERT system was 23 hours. In this case, the initial
result was falsely positive owing to sampling; a repeat
culture from the other half of the collection vas negative.
No PLT associated with a confirmed-positve screen
was transfused during the period of the study. A total
of 52.8 percent of confirmed-positive cases, however, did



require incubation of between 12 and 24 hours, and
17.6 percent more than 24 hours, before positivity. There-
fore, it remains possible that transfusion of bacterially
contaminated commponents may occur before contamina-
tion is detected.

Since implementation of bacterial testing the risk
of septic reactions to apheresis PLT transfusions has
declined, but not disappeared. It is notable that coagu-
lase-negative Swaphylococcus 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 donor bacteremia or envi-
ronmental contamination. Coagulase-negative Staphylo-
cocei are known to grow more slowly than coagulase-
positive Staphylococci or Gram-negative organisms in
both blood components and the BacT/ALERT system.'!®
In each of the reaction cases, the associated culture bottles
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 te cause a septic
reaction. Our hypothesis is that the starting concentration
of organisms was sufficiently low that the bottle inocula-
tion sample was sterile although the component was con-
taminated. If so, a longer waiting time before sample
collection would have allowed higher concentrations of
bacteria to proliferate in the component and might have
helped ensure that the sample contained bacteria in suf-
ficient concentrations (i.e., >10 CFU/mL) to guarantee a
positive BacT/ALERT culture.” Likewise, a larger sample
volume may have increased the sensitivity for detecting
very low contamination levels.

Bacterial screening does not appear to 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. Our internal data indicated that for the 6-
month period of July through December 2003, the number
and rate of outdated components at all Red Cross loca-
tions were virtually identical when compared to those for
the same period in 2004 (data not shown). We do not have
data to indicate, however, whether the outdate rate at hos-
pitals increased.
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