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Summary

Background: Contamination of platelets with bacteria is
the major microbiological risk of blood transfusion.
Screening for bacterial contamination can reduce the
frequency of bacterial transmission considerably. In the
present paper, the results of 10-year screening in the
Netherlands are described. Methods: All platelet con-
centrates were cultured with the BacT/Alert culturing
system with large volume (7.5 ml) cultures in either an
aerobic or an anaerobic bottle. Products were released
on a ‘negative-to-date’ basis. Results: After introduction
of the diversion of the first milliliters of collected blood,
the number of positive screening cultures decreased
significantly from 0.85% to 0.37%. The frequency of
transfusion-transmitted bacterial infections by platelet
concentrates is currently less than 1 per 2 years in the
Netherlands. Conclusion: Over a period of 10 years the
bacterial screening system for platelet concentrates
proved to result in a safe system with respect to micro-
biological infection as a result of platelet transfusions.

Introduction

Contamination of platelets with bacteria is the major micro-
biological risk of blood transfusion, although screening for
bacterial contamination can reduce the frequency of bacte-

Schliisselwdorter
Bakterielle Kontamination - Buffy Coat -
Thrombozytenkonzentrate - Thrombozytenlagerung

Zusamenfassung

Hintergrund: Die Kontamination von Thrombozyten mit
Bakterien ist gro3te mikrobiologische Risiko bei der Blut-
transfusion. Das Screening auf eine bakterielle Kontami-
nation kann die Haufigkeit von bakteriellen Ubertragun-
gen deutlich reduzieren. Die Ergebnisse eines 10-Jahres-
Screenings in den Niederlanden werden im Folgenden
vorgestellt. Methoden: Alle Thrombozytenkonzentrate
wurden mit dem BacT/Alert-Kultursystem in groB3volumi-
gen (7,5 ml) Kulturen entweder in einer aeroben oder in
einer anaeroben Flasche kultiviert. Die Produkte wurden
auf «Negative-to-date»-Basis freigegeben. Ergebnisse:
Durch die Etablierung der Abzweigung der ersten Milli-
liter des frisch entnommenen Bluts konnte die Zahl an
positiven Screening-Kulturen signifikant von 0,85% auf
0,37% gesenkt werden. Die Haufigkeit von durch Trans-
fusion Ubertragenen bakteriellen Infektionen ist sehr
gering in den Niederlanden. Schlussfolgerung: Uber
einen Zeitraum von 10 Jahren erwies sich das bakterielle
Screening-System flir Thrombozytenkonzentrate als ein
sicheres System in Hinblick auf mikrobiologische Infek-
tionen infolge von Thrombozytentransfusionen.

rial transmission considerably. Especially platelet concen-
trates (PCs) are at risk, because their storage conditions at
room temperature and under constant agitation with suffi-
cient nutrients support bacterial growth. In the Netherlands,
>95% of PCs are prepared from pools of buffy coats from
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5 different donors, and only a minority is collected via apher-
esis. The buffy coats are produced from overnight hold
whole blood (14-20 h at 20-24 °C). Since 2001 all PCs are
tested for bacterial contamination by culturing in the
BacT/Alert (bioMérieux, Niirtingen, Germany) system (aer-
obic and anaerobic bottle, 7.5 ml each, inoculated within 2 h
after production) for 7 days. The PCs are released on a ‘neg-
ative-to-date’ result, which means that at the moment of is-
suing the culture bottles of the PCs are negative for bacterial
growth; thus the PCs can be transfused. However, the cultur-
ing continues for up to 7 days, and during this period the cul-
ture bottles can still become positive for bacterial growth.
When a PC from platelet buffy coats is flagged positive for
bacterial growth, the 5 related red blood cell concentrates
(RBCs) are also cultured for bacterial growth. Due to the
short shelf life, it was decided to perform no retesting on
PCs, but to destroy the product. However, RBCs are re-
leased again if negative during the 7-day culture. This article
describes the results obtained during 10 years of 100% bac-
terial screening for PCs in the Netherlands.

Rate of Initial Positive Cultures in the Screening

In the first years after the start in 2001, an initial positive rate
of 0.95% was found for whole blood-derived PCs, which was
only minimally decreased to 0.85% in 2002 by the introduc-
tion of a double swab disinfection method for the phlebotomy
place. For apheresis PCs the initial positive rate was consider-
able lower, with about 0.3%. A study using whole blood and
diversion of the first 10 ml of blood showed that a significant
reduction of bacterial contamination was possible [1]. There-
fore, this approach was tested for the production of whole
blood-derived PCs. A pilot project using an adapted blood
bag system allowing for diversion of the first 2-20 ml of whole
blood showed an about 50% reduction of initially positive
cultures. Thus, it was decided in 2004 to introduce the blood
bag system with a deviation bag (to be used to fill test tubes)
as standard in the Netherlands. By this and in combination
with the double swab disinfection method, the rate for ini-
tially positive whole blood-derived PCs could be decreased
from 0.85% to 0.37% [2]. After the introduction of the devia-
tion bag the percentage of initially positive cultures ranged
around 0.4% for both whole blood-derived PCs and apheresis
PCs. For apheresis PCs diversion of the first blood volume
was used over the whole period from 2001 till now. Over the
years, the percentage confirmed positive (i.e., a microorgan-
ism could be isolated from the positive culture bottle) showed
some variation, but was relatively constant. From about 80%
of initially positively flagged bottles a microorganism could
be isolated and identified. The frequency of a false-positive
result (which means, no microorganisms could be cultured
from the bottle flagged positive) was about two-fold higher
for the anaerobic bottles.
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‘Negative to Date’ in Clinical Practice

Due to the principle of ‘negative to date’, PCs which are al-
ready transfused may have a positive culture result after-
wards. If this was the case, the hospital was contacted, and it
was explained that there is a chance that the unit transfused
had been bacterially contaminated. It was also explained that
the growth in the culture was normally ahead of the growth
in the PC from which the sample was taken and that a bacte-
rial transmission by the PC would be rare. This message was
very well understood and accepted by the clinicians. During
the years in which 100% screening was applied, the number
of units released as ‘negative to date’ with a positive culture
after being transfused decreased substantially by introduction
of the deviation bag. In the first years we had about 230 units/
year being released as ‘negative to date’ but with a subse-
quent positive culture after transfusion. After introduction of
the deviation bag this decreased to a mean of 110 units/year.
Over a period of 4 years (2006-2009), we actively looked
back to 435 patient records of these transfusions and found
only 3 cases with a reported transfusion reaction. For these
cases in which a transfusion reaction was reported the imput-
ability of being related to the transfusion of a contaminated
PC was unlikely (as reported for the year’s 2006 and 2007
[3]). Therefore, we concluded that the Dutch screening sys-
tem in combination with release as ‘negative to date’ is a safe
system.

Transfusion-Transmitted Bacterial Infections

Since 2003 we have a national hemovigilance system in the
Netherlands with reporting on a voluntary basis. After the
start-up years, since 2005 more than 95% of the hospitals
are participating in this system, which is called Transfusion
Reactions In Patients (TRIP). Unfortunately, no data are
available on the number of transfusion-transmitted bacte-
rial infections (TTBI) before TRIP started. In the initial
years of TRIP when bacterial screening was just imple-
mented, some severe TTBI linked to PCs released as ‘neg-
ative to date’ were reported. Also upon subsequent cul-
ture, the cultures of these PCs remained negative. This
would suggest false-negatives missed in the screening.
However, it could not be excluded that the bacteria were
introduced to the products after initial sampling for the
BacT/Alert cultures. In the years since the introduction of
deviation for the first milliliters of blood collected, only a
vanishingly small number of severe TTBI related to PCs
was reported. During the years 2007-2009 only 2 cases of
TTBI linked to PCs with negative screening result were
reported with certain (proven) or probable (very likely)
imputability and serious or higher severity (TRIP reports,
see www.tripnet.nl).
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Shelf Life of Platelet Concentrates in the Netherlands

After the reduction of shelf life for PCs from 7 to 5 days in the
USA (Food and Drug Administration, Transcript of 32nd
Meeting of the Blood Products Advisory Committee, May 9,
1991) based on suspicion of increased TTBI by longer stored
PCs, also in the Netherlands the shelf life was reduced to
5 days. Because this reduction in shelf life was not based on
doubt about the quality of the platelets, it was decided in 2002
to increase the shelf life of PCs again to 7 days after the suc-
cessful introduction of 100% screening of PCs in the Nether-
lands. This was supported by the results of a clinical study by
Dijkstra et al. [4], showing that the corrected count incre-
ments (CClIs) after 1 and 24 h PCs stored for 7 days were
comparable to those of PCs stored for 5 days. Based on in
vitro quality measurements, it was already known for a long
time [5-7] that with the improved containers for platelets,
storage for up to 7 days should be no problem either for PCs
derived from pooled buffy coats or for those collected by
apheresis.

Final Thoughts

One of the weak points of bacterial screening is the fact that
usually the PCs have a low initial contamination with bacteria.
This is reflected by the fact that in our screening more than
90% of cultures with a microorganism that is able to grow in
both the aerobic and the anaerobic bottle was only positive in
one of the two bottles. In the Netherlands we use a very sen-
sitive system, with a high inoculation volume (mean 7.5 ml/
bottle) and two bottles, resulting in a high initial positive rate
compared to other countries. Nevertheless, units with an initial
very low contamination can be missed, although not in all
cases this low contamination will survive in the PC during stor-
age and lead to a severely contaminated unit during storage.
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However, based on reported cases [8-10], it is clear that false-
negatives occur, but no hard data on the frequency in regular
screening could be derived from these reports. Recently, sev-
eral studies reported on the frequency of false-negatives, one
for apheresis PCs [11] and two for buffy coat-derived PCs [12,
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in the Netherlands hardly any TTBI due to PCs were reported
over the last years, it was decided that there was no need for a
rapid detection system to be used as additional release test for
units after longer storage than 4 or 5 days.

Introduction of pathogen reduction technology for PCs has
been under discussion in the Netherlands for a long time, as in
theory this approach would be the ideal solution to prevent all
kind of transfusion transmittable infections. However, due to
the negative effects on platelet quality and/or quantity, this
approach is not considered to be implemented soon in the
Netherlands. The Dutch Health Council stated in their 2004
advice to the government about pathogen reduction techno-
logies that ‘the benefit of risk reduction is not justifying the
introduction of new risks by increased transfusion frequency’.

Recently, the results of a Dutch trial with Intercept PCs
(treated with Amotosalen and UVA light; Cerus Corporation,
Concord, CA, USA) were reported by Kerkhoffs et al. [15],
showing lower clinical efficacy for the Intercept arm with re-
spect to CCI and bleeding events. Currently, in the Nether-
lands the so-called PREPAReS study is running, in which
Mirasol PCs (treated with Riboflavin and UVB light; Carid-
ian BCT, Denver, CO, USA) derived from whole blood are
studied.
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