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ORIGINAL PAPER

Propionibacterium acnes lacks the capability to proliferate in
platelet concentrates

M. Stirmer, K. Kleesiek &t J. Dreier

Institut far Laboratoriums- und Transfusionsmedizin, Herz- und Diobeteszentrum Nordrhein-Westfalen, Universititsklinik der Ruhr-Universitdt Bochum,
Bad Oeynhausen, Germany :

Vox Sa nguinis Background and Objectives Propionibacterium acnes is considered to be one of the
’ ' most frequent contaminants of platelet concentrates (PCs) when anaerobic culture-
based detection methods are used. But Propionibacteria are often detected too late when
blood products have already been transfused. Therefore, its transfusion relevance is
still demanding clarification because studies of the outcome of patients transfused with
P. acnes-contaminated PCs are still uncommon. In this study, we monitored clinical
effects in patients after transfusion of PCs, which were detected too late in sterility
testing. Furthermore, we assessed the bacterial proliferation of Propionibacterium
species seeded into PCs to clarify their significance for platelet bacteria screening.

Materials and Methods In the look-back process, we followed the route of the putative
contaminated PC units from storage to transfusion. In the in vitro study, PCs
were inoculated with 1-100 colony-forming unit (CFU)/ml of clinica! isolates of
Propionibacteria (n = 10). Sampling was performed during 10-day aerobic storage
at 22 °C. The presence of bacteria was assessed by plating culture and automated
BacT/Alert culture system.

Results Propionibacterium acnes shows slow or no growth under PC storage conditions.
Clinical signs of adverse events after transfusion of potentially contaminated PC units
were not reported.

Conclusion Propionibacteria do not proliferate under PC storage conditions and therefore
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cee! plember 200 may be missed or detected too late when blood products have already been transfused.
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transmitted sepsis is recognized as the most frequent infectious

" .
Introduction complication in transfusion therapy, surpassing by up to two

Bacterial contamination of platelet concentrates (PCs) is an
ongoing problem associated with significant transfusion-
related morbidity and mortality. Currently, PC transfusion-

Correspondence: Jens Dreier, Institut fiir Laboratoriums- und
Transfusionsmedizin, Herz- und Diabeteszentrum Nordrhein-Westfalen,
Universitatsklinik der Ruhr-Universitat Bochum, Georgstrasse 11, D-32545
Bad Oeynhausen, Germany

E-mail: jdreier@hdz-nrw.de

Abbreviations: DSM, Deutsche Stammsammlung fiir Mikroorganismen;
IP, Propionibacterium isolate; OWL, Ostwestfalen-Lippe; PVX, PolyVitex;
PCs, platelet concentrates; PBS, phosphate-buffered saline.

orders of magnitude the incidence of transfusion-associated
viral transmission [1,2]. Most reports estimate that as many
as 1 in 2000 to 3000 PCs, both apheresis-derived and buffy-
coat-derived PCs are contaminated with bacteria [1,3].
Due to their storage at room temperature for up to 5 days,
PCs are the most frequently affected blood product [1,4].
These conditions permit growth of bacteria with the potential
for transmission to patients receiving platelet preparations [5].
Next to coagulase-negative Staphylococci, Propionibacterium
acnes is implicated in most cases of bacterial contamination of
PCs and is detected fairly frequently when anaerobic bottles
are used [1,3,5,6]. Schmidt et al. {7} reported 20 of 37 initial
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positive anaerobic cultures of which three were confirmed
positive on reculture for P. acnes while Schrezenmeier et al.
[8] reported 45 of 98 initial anaerobic positive samples with
20 confirmed positive on reculture for P. acnes. It accounts for
approximately half of the total skin flora, with an estimated
density of 10-10° organisms per cm? [9). Accordingly, the
bacterial entry from. venepuncture during a conventional
blood donation is expected to be 0-03 colony-forming unit
(CFU)/ml [10]. Therefore, the donor phlebotonty site represents
the major source of bacterial contamination of PCs [8]. In
the UK, Serious Hazards of Transfusion (SHOT) reports that
potentially 80% of bacterial transmissions, in which the source
was defined, were derived from the donor's arm [11,12}.
Propionibacterium acnes is a Gram-positive, slow-growing,
non-sporeforming anaerobic bacterium ‘that is commonly
present as part of the normal skin flora and colonizes within
the sebaceous glands, which are the likely sites of platelet
contamination with a density of 10’-10° organisms per cm.
Even a careful disinfection of the donor phlebotomy site
using a single-swab method with 70% isopropyl alcohol may
result in incomplete disinfection of such organisms [13]. de
Korte and colleagues [14] reported that surface disinfection
will therefore be less adequate to remove diphtheroids like
P. acnes, whereas diversion of the first 10 ml of a whole-blood
donation will reduce all kind of skin flora. Limited reports
have pointed out that P. acnes can be causative fora variety
of infections, including endophthalmitis, neurosurgical
wound infections, pulmonary infections and endocarditis.

But, primarily it is considered as a contaminant of cultures °

obtained percutaneously; including blood cultures [15].
Since screening for bacterial contamination was recom-
mended by the American Association of Blood Banks, several
technologies including culture and rapid methods for bacterial
detection have been developed [10,11,16). Most facilities have
adopted the semiautomated BacT/Alert 3D culture system
(bioMérieux, Niirtingen, Germany), which is cleared for the
quality control of PCs by the Food and Drug Administration
(FDA), as the instrument to detect platelet contamination
[17]. But despite-the success of prevention of transfusion-
transmitted infections, continued reports raise the possibility
that this system has disadvantages and an appreciable failure

rate {17-19]. On the one hand, slow-growing organisms may .

be detected after the product has already been transfused; on
the other hand, two-bottle blood-culture systems allow for
optimized growth of both' aerobic and anaerobic organisms
yet also enable detection of bacterial strains that are unable
to proliferate in human PCs. Nevertheless, improvements
from increasing the sensitivity and speed of this detection
method are under dévelopment. Brecher and Hay {20] argue
for the routine implementation of an anaerobic bottle together
with an aerobic bottle for the detection of platelet bacteria
contaminatiori because of the great diversity of bacterial

preferences for growth in either aerobic or anaerobic bottles.

The addition of the anaerobic bottle slightly improves the _

time to first detection of some facultative anaerobes [20]
and allows detection of obligate anaerobes, which have
infrequently been implicated in transfusion-mediated bacterial
sepsis [21]. Furthermore, doubling the platelet sample
volume improves the detection of slow-growing organisms
by approximately 25% {22].

In general, studies about bacterial contamination of PCs
emphasize the incidence of Propionibacteria in platelet
bacteria screening using automated culture but to date the
significance of this organism in platelet bacteria screening is still
not clear and badly needs clarification. Therefore, we monitored
the clinical patients’ outcome after transfusion of an initially
culture-positive PC to clarify the clinical relevance of P. acnes.
Moreover, we determined the bacterial growth kinetics of
Propionibacterium species in PCs during storage. Subsequently,
the significance of culture-positive detection at the end of
PCs storage in platelet bacteria screening shall be discussed.

Materials and methods

Blood collection

Apheresis-derived single-donor platelets were obtained from
the transfusion service UniBlutspendedienst Ostwestfalen—
Lippe, Bad Ocynhausen, Germany, after standard processing.
with the Haemonetics MCS+ (Haemonetics GmbH, Miinchen,
Germany) from healthy blood donors and stored at 20 to
24 °C with agitation. Predonation sampling was performed
after donor arm disinfection using a single-swab method
with 70% isopropyl alcohol.

Source of Propionibacterium isolates - routine
sterility testing of PCs

This study was conducted with isolates of Propionibacterium
(IP) species (n = 6; isolates [P540, IP240, IP016, IP551, [P095
and IP816), which were isolated from contaminated PCs during

* routine sterility testing of PCs at our transfusion service.
All six cases of P. acnes were detected only in the anaerobic

bottle in the autométed culturing system. For routine screening
of PCs, 15 ml of sample is taken under aseptic conditions after
standard processing of PCs and storage of up to 24 hat 22 °C

with agitation, and is used for microbial and molecular

genetic sterility testing as described by Stormer et al. [23].
For this purpose, nucleic acids are extracted using magnetic
separation technology (Chemagen, Baesweiler, Germany)
and analysed by a one-step reverse transcriptase-polymerase

chain reaction (RT-PCR) method using a primer and probe .

system for amplifying a 122-bp fragment of bacterial 235
ribosomal RNA. As an internal extraction and amplification

control, human B,-microglobulin (B2-MG) mRNA was

coextracted and coamplified with each reaction to avoid

© 2007 The Author(s)
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Propionibacterium isolates implicated in platelet contamination 195

false-negative results due to PCR inhibition. The BacT/Alert
(bioMérieux) automated culturing system served as reference
method where 5 ml of PCs were inoculated into both the
aerobic (BacT/Alert BPA; bioMérieux) and standard anaerobic
culture bottle (BacT/Alert BPN) and were incubated for up to
7 days. Initial reactive {7] anaerobic culture bottles (BacT/Alert
BPN; bioMérieux) were subcultured and the identification of
bacterial isolates was performed by 16S rRNA analysis and
biochemical tests.

In addition, P. acnes (IP3912), Propionibacterium avidum
(IP4851) and Propionibacterium granulosum (IP5152) isolated
from other clinical samples and reference strain P. acnes DSM
(Deutsche Stammsammlung fir Mikroorganismen) 1897,
which was obtained from the Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSMZ, Braun-
schweig, Heidelberg, Germany), were included in this study.
The 10 Propionibacterium strains were cultured in Trypticase
Soy Broth (TS; bioMérieux) at 37 °C under anaerobic
conditians for 48 h. Serial 10-fold dilutions of grown cultures
were made in phosphate-buffered saline (PBS) and plated on
PolyVitex (PVX) blood agar plates (PVX; bioMérieux} to
determine the bacterial titre (CFU/mi). Aliquots, taken from
appropriate dilutions, were used for inoculation of the PCs.

Propionibacteria identification

Isolates of Propionibacteria were biochemically identified by

using the API 20A multitest identification system (bioMérieux})
in accordance with the manufacturer's instructions. For
molecular genetic identification, PCR was performed using
universal primers described by Ley et al. [24], which targets
a conserved region of 16S ribosomal DNA. DNA sequencing
and analysis was performed as described previously [25].
Sequence data have been submitted to GenBank and assigned
accession numbers EF670439 to EF670442, EF670445,
EF670450, EF680378 to EF680380, and EF680382.

Look-back process

In our PC-screening programme, we found six PCs tested
positive for P. acnes [23]. In the look-back process, we
followed the route of these putative contaminated PC units
from storage to transfusion and monitored the clinical
characteristics of the recipients. The donor directed look-back
process summarized the detection time in the BacT/Alert
system in relation to the time of transfusion of PCs. We
reviewed the medical records of the six patients that received
PCs tested positive for P. acnes in the BacT/Alert system.
Medical records and laboratory information system searches
were abstracted for primary diagnoses, kind of surgery,
age at transfusion, microbiological findings, antibiosis at
transfusion and markers of inflammatory events [C-reactive
protein (CRP), leucocytes].

© 2007 The Author{s)

[

Inoculadon (1-100 CFU/ml)

Storage of PC unit for 10 days
at 22 °C with agitation

[

Sampling 0, 48, 96, 144 and
240 h after inoculation

1

Incubation
anaerobic 37 °C, 1-4 days

Incubation
anaerobic, 37 °C, 7 days.

Fig. 1 Fow diagram representing the inoculation and sampling strategy.
Inoculation of one single apheresis-derived platelet concentrate (PC) for one
Propionibacterium species, and sampling for BacT/Alert are displayed.

Inoculation and bacterial monitoring

To determine the growth kinetics of the isolated P. acnes
strains during PC storage, we spiked PC units and monitored
the presence of P. acnes during storage at 22 °C. All PCs used
were sampled before bacterial inoculation to assure baseline
sterility of the original apheresis bags. For this reason, 5 ml
were inoculated into both the aerobic (BacT/Alert BPA;
bioMérieux) and standard anaerobic culture bottles (BacT/
Alert BPN) and incubated for up to 7 days.

For each bacterial strain, one PC was spiked with I-
100 CFU/ml of Propionibacterium species as shown in Fig. 1.
To ensure the presence of Propionibacteria in the inoculated
PC unit, a sample was taken immediately after inoculation
(0 h) and analysed with the BacT/Alqit 3D continuous
monitoring system (bioMérieux).

To monitor the presence and proliferation of Propionibacteria
in PCs by proliferation testing on blood agar plates and
automated culture, sampling was performed during the 10-day
storage at 22 °C with agitation at 48, 96, 144 and 240 h after
inoculation. For this purpose, 5 ml aliquots of each PC unit
were transferred in duplicate to the standard anaerobic
culture bottle (BacT/Alert BPN). Incubation was performed
using the BacT/Alert. 3D continuous monitoring system at
37 °C until a reactive signal was detected, or for up to 7 days,
if the signal remained negative. Samples that did not react
after 7-day storage were considered sterile. Initially, reactive
culture bottles were subcultured for confirmation and iden-
tification of Propionibacteria. Moreover, for visual inspection

Journal compilation © 2007 Blackwell Publishing Ltd., Var Sanguinis (2008) 94, 193-201
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and determination of the bacterial titre, 100 pl aliquots of
serial dilutions of PC samples were plated in triplicate onto
PVX blood agar and incubated at 37 °C for 48-168 h. To
detect a bacterial level below 10 CFU/ml, 1 m! of sample was
plated onto PVX blood agar, as well. After incubation, the
number of colonies was counted and the concentration of
Propionibacteria per ml of sample was calculated. Furthermore,
to exclude donor-specific factors, like the presence of neutraliz-
ing antibodies, two further PC units from different donors were
spiked with each Propionibacterium strain and bacterial
proliferation was monitored by plate culture. All procedures
were performed under sterile laminar air flow conditions.

Results

Study design

A total of 1533 apheresis-derived PC units were screened for
bacterial contamination during a 20-month study period in
our facility by automated culture and real-time RT-PCR as
described previously {23]. In accordance with the definitions
used by Schmidt et al. [7], we considered samples without a
positive reaction in either test as negative. Samples with a
reactive signal but no microbiological confirmation of the

- bacterial strain were labelled as initially reactive. Hence, a
sample with both a reactive signal and microbiological con-
firmation was regarded as initially positive. Correspondingly,
six anaerobic culture bottles were identified by the automated
culture system as being initially positive (0-39%)}. An aliquot
was removed from the initially positive culture bottle for
Gram-staining and subculture to agar media. The six isolates
were identified as P. acnes by biochemical and molecular
genetic identification in all six cases. All strains were detected
by the automated culture system between 5 and 6 days (5-19 +
0-79) after sampling, or 6 and 7 days (6-19 + 0-79) after
donation, respectively. At that time, the platelet product had
already been transfused and no sample or predonation bag
was available for confirmation of thie positive result, but no
adverse reactions were noted after transfusion.

Look-back process

Because of the late detection of the automated culture
system in our platelet bacteria screening study, all PCs had
been transfused. Putative contaminated PCs were transfused
within the first day (n = 3), second day (r = 2) and third day

(n=1) of storage whereas the BacT/Alert culture system

detected these PC units between 5 and 6 days after donation.
To exclude bacteraemia of the PC donors, the following PC
donations were especially monitored for bacterial contamination
using microbial and molecular genetic sterility testing, but
without positive confirmation. In the look-back process, we
reviewed the medical records of six patients that received PCs

tested positive for P. acnes in the BacT/Alert system as shown
in Table 1. All transfusion reports were returned to the blood
bank and transfusion was decumented without complications.
Back-tracked PCs were transfused perioperatively or post-
operatively to massively bleeding patients who underwent
heart surgery. Because of bacterial infectious diseases prior
to transfusion, most patients {# = 5) were under antibiotic
therapy with drugs that should be effective against P. acnes as
well. One patient was under immunosuppressant therapy due
to heart transplantation. The progression of proinflammatory
markers [procalcitonin (data not shown), CRP (reference
range < 5 mg/l) or leucocyte count] has to be regarded as
crucial because of prior bacterial infectious diseases. Further-
more, the increase of these markers may be the result of a
postoperative acute phase reaction. Blood cultures taken
after transfusion of the PC unit were sterile,

Growth characteristics of Propionibacteria in platelet
concentrates L

In order to assess the bacterial proliferation of Propionibacterium
species in PCs under storage conditions, the presence of
bacteria was monitored by plate culture and enrichment
culture as shown in Fig. 1. The results of the investigation are
shown in Fig. 2. Sampling time, bacterial load (growth-curve
of Propionibacteria) and detection time of the BacT/Alert
culture system are presented for each Propionibacterium
strain. Approximately 24 h after donation, PCs from different
donors were spiked with one of the 10 Propionibacterium strains
and bacteria contents were monitored by colony-forming asSay )
and automated culture during a 10-day storage. The mean initial
bacterial inoculum densities at the beginning of storage (day 0)
for the PCs were determined by colony-forming assay and
varied between 2 and 80 CFU/ml. Following inoculation, a slight
increase to approximately 150 CFU/ml, a subsequent decrease
or no change of the bacterial load were observed during
storage at 22 °C depending on the Propionibacterium strain.
Propionibacterium isolates IP540, IP551, IP816 and IPO95

showed a slightly increased bacterial load in'the first 48 h of
PC storage that decreased down to 10 CFU/ml in the follow-
ing days. The bacterial load of the isolates IP016 and
1P240 were already slightly reduced after 48 h and remained _
unchanged as well as for isolates [P3912, DSM1897, IP4851
and IP5152. Therefore, all Propionibacteria strains showed
no proliferation in the PC within the 10 days. The influence

of donor-specific factors was excluded, because all Pro-

pionibacterium strains showed similar growth kinetics in PC
units from different donors (data not shown).

Automated culture monitoring of bacterial growth

As shown in Fig. 2, all day 0 inoculated samples cultured in
the anaerobic bottles were signaled positive by the automated

© 2007 The Aﬁtho,r(s)
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" Table 1 Outcome of recipients of putative contaminated platelet concentrate (PC) units

Donor Recipient
Acrobic  Anaerobic Microbiological
P.acnes Donorsex  Time of culture  culture Bacterial Recipient sex Disease and diagnostic findings CRP* pre-TF CRP post-TF Leucocytes pre-TF  Leucocytes post-TF
Isolate  (agefyears) donation Time of TF* detection detection® strain {age/years)  surgical intervention after TF Antibiosis {mg/dl) (mg/di} (10%/n (101
1PO16 Female 10 May 2006 12 May 2006 Negative! Positive P.acnes  Male Aortic and mitral valve Urinary tract No 0-38 668 64 131
(32) 107 h (5 days) (77) reptacement, aortic plastic  infection with (11 May 2006) (13 May 2006} (11 May 2006) (13 May 2006)
(16 May 2006} valvular prosthesis, P. aeruginosa
aneurysma aorta acendes  and E foecium
PS40 Female 23 October 2006 24 October 06 Negative  Positive _Pacnes  Male Coronary heart Bload culture Yes 074 053 1 130
(a1) 113 h (5 days) (62} disease, heart negative {vancomycin, {23 October 2006} (24 October 2006) {23 October 2006) (24 October 2006}
{29 October 2006} transplantation (2 November 2008) imipenem)
1551 Male 26 0ctober 2006 28 October 2006 Negative  Positive P acnes  Female Aortic valve stenasis, aortic  Blood culture Yes 37 126 82 10-1
(28) 159 h {6 days) (87) plastic vabvular prosthesis  negative (erythromycin, (27 October 2006} {29 October 2006) (27 October 2006) (29 October 2006)
{2 November 2006) aortic vatve replacement {3 Novembet 2006) imipenem)
aortocoronaric bypass
1P240 Male 25 January 2007 26 January 2007 Negative Positive P.ocnes  Female Infectious endocarditis Blood cultures negative Yes 383 97N 18:6 99
(s7) 120 h (5 days) (67) (Enterococcus foeculis), (31 January 2007), tracheal {vancomycin, (23 January 2006) (27 January 2006) (23 January 2006} (27 January 2006}
{31 January 2007) aortic and mitral sccrctlnﬁ: Klebsiella imipenem)
’ valve replacement pneumoniae, Candida
olbicons
IP816 Female 20 March 2007 21 March 2007 Negative  Positive P oacnes  Male Pericardial lysis, aortic No microbiological Yes 049 NT 80 143
(43) 132 h (6 days) (47) plastic valvular prosthesis ~ Examination (cefazolin, {16 March 2007) {16 March 2007) {22 March 2006)
(27 March 2007) aortocoronaric bypass clarithromycin)
P05 Male 29 June 2007 2 July 2007 Negative Positive P acnes  Male Ischemic cardiomyopathy,  Blood culture {4 July 2007): Yes 013 488 S8 132
@1 116 h (S days) (74} mitral valve replacement, S epidermidis, tracheal [cefazolin, (29 June 2007) {2 July 2006} {28 June 2007) (2 July 2007}
(7 July 2007) aortocoronaric bypass secretion: P. aeruginose clarithromycin)

*TE, transfusion of platelet concentrate.

SCulture detection, detection time after sampling 24 h after donation.
CRP, C-reactive protein (reference range € § mafl).

INegative, negative after 7-day storage.
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Bacterial concentration (CFU/m)) Bacterial concentration (CFU/ml) Bacteria) concentration (CFU/mi) Bacterial concentration (CFU/m1)

Bacterial concentration (CFU/ml)

10°) DSM1897
10°
Detection time of the
10* automated culture system
Grawthcurve
10° of Prapionibacteria 3464
10*
10!
10°
10%1IP551 629d
571d
10
324 5114
10t
10
10?4
10'
10°
0 43 96 44 240
Sampling time (h)
10°YIP3912 609d s964
10*
10*
10
10
10
10° :
0 48 96 144 240
Sampling time (h)
10“} 1P4851

Sampling time (h)

10" IP816 Negative after 7 d

595d 074

N

0 48 96 144 240
Sampling time (h)

Bacterial concentration (CFU/ml)

Bacterial concentration (CFU/ml)

Bacterial concentration (CFU/ml)

Bacterial concentration (CFU/ml)

Bacterial concentration (CFU/ml)

107
10!
10°

10t
10°

1o¢

108
10°
10

P16

1P240

1P5152

PO9s

48 96 144 240
Sampling time (h)

Negative aftec 7d

506d 4934
4284

48 96 144 240
Sampling time (h)

Negative afwer 74
643 d it

Sampling time (h)

Sampling time (h)

542d sq054

43 96 144 240
Sampling time (h)

Fig. 2 Bacterial proliferation of
Propionibacterium species in. platelet
concentrates (PCs) during storage and
microbiological monitoring using an automated
culture system. One single apheresis-derived PC
unit was spiked with approximately 1-100 CFU/ml
of Pmpionibactcriurh species and stored at

22 °C. Samples were taken in duplicate before
inoculation (negative control} and at different
times (0, 48, 96, 144 and 240 h after inoculation),
enumerated by plating culture {line indicates the
bacterial growth representing the bacterial load
at the time of sampling) and inoculated into the
anaerobic culture bottles for microbiological
monitoring using an automated cuiture system
{median times to first positive culture of the

BacT/Alert detection is displayed in bars). d, days.
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culture system, depending on the bacterial load in the PCs
and growth characteristics of the strain. The BacT/Alert
automated culture system detected all 10 Propionibacterium
strains in the mean time of 2-59 to 5-71 days by sampling
immediately after inoculation. During culture of inoculated
PCs, all samples, with the exception of samples of IP240,
IP540 and IPO16, taken 240 h afterinoculation were detected.
Corresponding to the bacterial titres, the time to detection
remained nearly constant (DSM1897, IP5152 and IP551) or
slightly increased (IP540, IPO16, IP240, IP3912, [P4851,
IP816 and IP095) when samples were taken during the 10-day
storage. Samples that did not react after 7-day incubation
due to sampling error (samples of [P540, [P240 and IP816 after
240 h of storage) were subcultured for bacterial verification
and considered sterile. Furthermore, no positive signal was
recorded by the culture system for samples taken from
unspiked PCs during incubation for up to 7 days.

Discussion

Contamination during blood donation or processing and
subclinical infections in blood donors have all been implicated
as sources of bacterial contamination in PCs [26]. Never-
theless, the predominant organisms implicated in platelet
bacterial contamination are part of the human skin flora,
including Staphylococci, Corynebacterium species and
Propionibacterium species {3]. Coring of skin during the
phlebotomy process may facilitate the entrance of bacteria into
the collection bag [11]. In various studies, P. acnes was the most
frequently implicated organism of bacterial contamination of
PCs, but to date the clinical significance is debatable
[8,14,27,28]. Thus, the principal cbjectives of this study were
to discuss the meaning and appraisal of Propionibacteria
detection at the end of storage using automated culture for
platelet bacteria screening. Therefore, we simulated the
bacterial contamination of PCs with 10 Propionibacterium
species and monitored their growth characteristics in PCs
during a 10-day storage at 22 °C. Although the bacterial
contamination of apheresis products at collection may be
as low as 1 to 10 CFUs per bag (0-003-0-03 CFU/ml} {17], it
is common practice to perform in vitro experiments with an
inoculum ensuring growth (1-100 CFU/ml) [29). The results
of our study agree to the findings of Mohr and colleagues [30]
and show that Propionibacterium species do not proliferate
under platelet storage conditions and therefore do not reach
the level considered clinically significant {10* CFU/ml) [31].
These kinetics contribute to a very low bacterial concentration
at the time of transfusion particularly considering that all
implicated PCs were transfused within the first 3 days after
donation, which is common practice in hospitals we serve.
Hence, even the most sensitive assay based on the cultivation
of bacteria misses Propionibacteria due to sampling error or
detects Propionibacteria too late (5-7 days after PC preparation),
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when blood products have already been transfused. There-
fore, sampling error and low rates of bacterial growth make
it difficult to prevent transfusion of PCs contaminated with
this organism [2].

Until today, different bacterial screening methods for the
detection of bacterial contamination of PCs have been
developed to reduce the risk of bacterial transmission by
blood products [11]. But, to date none of these preventive
methods is sufficient for the perfect preventive screening or
detection of contaminated units. As shown in this study,
Propionibacterium species may be missed or were detected
most frequently in PCs with culture-based methods when blood
products have already been transfused because of low bacterial
numbers [6]. Inoculating anaerobic bottles in automated
culture systems can detect these bacteria after 3- to 7-day
incubation. Therefore, it must be pointed out that not all
bacteria have the pathogenic capacity or growth characteristics
to develop clinically significant inocula during the time period
of platelet storage [32]. Nevertheless, automated bacterial
screening methods based on carbon dioxide production or
oxygen consumption as a function of bacterial growth have
been regarded as the gold standard due to the high sensitivity
with a stated detection limit of 1 CFU/ml [2,33-35]. None-
theless, the use of the anaerobic culture bottle, in addition to the
aerobic bottle, has a number of advantages. Most importantly,
it enables detection of obligate anaerobes that have been
implicated in transfusion-associated bacterial sepsis [21].
The need for detection of these organisms, however, requires
clarification because of their slow growth and impaired
survival [11]. In this study, we have shown that the growth of
different bacterial species can vary widely in PCs. Similar
data have been reported by others [25,30,36-39].

To approach this problem, we reviewed the medical records
of six patients that received PCs tested positive for P. acnes.
All patients neither showed symptoms of febrile transfusion
complications, nor evidence of an inflammatory event
associated with transfusion. Most patients transfused were
under antibiotic therapy because of other infectious disease
prior to transfusion. Therefore, our findings cannot be
interpreted unequivocally. In moving forward, systematic
studies of the outcome of patients transfused with P. acnes-
contaminated PCs are needed. Although P. acnes is associated
with serious infections like brain abscesses, osteomyelitis,
endophthalmitis after intraocular surgey and lens implantation,
subdural empyema, cerebal-shunt infection and infective
endocarditis [40], no correlation to transfusion transmission due
to contaminated PCs has been reported and only a few cases
have been described in transfusion-related sepsis {41-43]. As
shown in our sterility testing study, in all cases of putative
contaminated PC units, P. acnes was not isolated from the
patients, and a cause-and-effect relation was not confirmed.

Moreover, Macauley et al. reported that eight units in
which P. acnes was: detected in the initial cultures were
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