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ABSTRACT
Background: Contamination of platelets may result from bacterial inoculation into
the blood bags. This is due to insufficient disinfection of the venipuncture site.
Objective: To determine the prevalence of bacterial contamination in platelet
concentrates prepared at Nairobi Regional Blood Transfusion Centre (NRBTC).
Study Design: Descriptive cross-sectional study was used.
Setting: The study was conducted at Nairobi Regional Blood Transfusion Centre
Subject: Nighty one (91) platelet concentrates were selected for the study
Results: The prevalence of bacterial contamination was 12.1% (11/91) with 95 CI
[5.4%-18.8%]. Out of the 11 concentrates that were contaminated, Staphylococcus
epidermis was isolated from 5 units, staphylococcus aureus from 4 units and
pseudomonas paucimobilis from 2 units.
Conclusion: The isolates obtained in the donated blood are skin associated
organisms and are considered as contaminants related to venepuncture process
during the blood donation process. Based on these findings, there is need to review
the quality assurance protocol and focus mainly on the venepuncture process.
INTRODUCTION
Blood transfusion practice serves an
important role in saving lives and
improving the quality of life in a large range
of clinical conditions [1]. However, it is also
a potential source of infection to the blood
recipient [2]. Among the infections that can
be transmitted through blood transfusion,
bacterial sepsis remain a major health-care

concern being the most frequently reported
cause of transfusion related acute septic
reactions. This can lead to fatality from
septicaemia [3], [4].
Contamination of platelets may result from
bacterial inoculation into the blood bags via
skin plug at the time of phlebotomy,
unrecognized bacteraemia in the donor,
contamination from the environment or
during platelet concentrate preparation [5].
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Blood contamination will most commonly
occur during blood collection because of
insufficient disinfection of the venepuncture
site [1]. Bacterial contamination of platelet
components occurs because of the storage
temperature for platelets (22° C) which may
facilitate bacterial growth [6].
Multiple aerobic- culture surveillance
studies have demonstrated that 1 in 1000 to
2000
platelet
units
are
bacterially
contaminated [1]. Bacterial infections are
reported to occur in at least 1:75 000 platelet
transfusions for cases where clinical
reactions are apparent [7]. According to [6]
transfusion-transmitted sepsis has been
recognized and culture-confirmed in at least
1 of 100,000 recipients leading to immediate
fatal outcome in 1 in 500,000 recipients.
The
most
predominant
bacteria
contaminants in septic episodes among of
platelet component recipient secondary to
transfusion are skin and gastrointestinal
flora. These include Gram positive bacteria
such as Bacillus species and staphylococcus
aureus and gram negative bacteria such as
Klebsiella pneumoniae, Escherichia coli,
Yersinia
enterocolitica,
Pseudomonas
fluorescens, and Pseudomonas aeruginosa
[8]. Serious morbidity and mortality occurs
most frequently with transfusion related
gram-negative bacterial infection [5].
The AABB standards recommend a septic
technique to be used during blood collection
and an enclosed system during component
preparation to ensure platelet concentrates
prepared
are
free
from
bacterial
contamination.
At the Kenya National Blood Transfusion
Service (KNBTS), the platelet concentrates
are prepared from random whole blood
donors and platelet concentrates are
separated from platelet rich plasma derived
from these donors. The platelet concentrates
are stored in the platelet agitator for a
maximum of 5 days. Most of the
concentrates are dispatched within the first
two days after preparation. This study
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sought to determine the prevalence of
bacterial
contamination
in
platelet
concentrates prepared and stored in Nairobi
Regional Blood Transfusion Centre blood
bank
and
identify
the
bacterial
contaminants.
MATERIALS AND METHODS
Study design: Descriptive cross-sectional
study.
Sampling method: Systematic sampling of
every 2nd sample of platelet concentrate
prepared was picked. On average, 15
platelet concentrates are prepared per day at
NRBTC and this is done three days in a
week. Nighty one (91) platelet concentrates
were selected for the study.
Laboratory
testing:
Isolation
and
identification was done following the
standard operating protocol in the National
Public
Health
Laboratories
(NPHL)
Microbiology department. The broths were
incubated at 37°C up to 7 days before they
were discarded. After overnight incubation,
sterile loopfuls of broth were sub-cultured
on to blood agar and MacConkey agar plates
and incubated aerobically for 18-24 hours at
37°C. The identities of bacteria growing on
the culture plates were determined by
colonial morphology, Gram and spore
stains; as well as standard biochemical tests
Data analysis: Data analysed using STATA
version 13. Descriptive statistics were used
to summarize the data and pie chart plotted
to show the distribution.
Ethical approval: ERC approval was sought
and obtained from the KNH/UoN ERC
RESULTS
All the 91 samples collected from the
concentrates were assessed for bacterial
contamination at day 1, day 3 and day 5. At
day 1 and 3, all the samples were negative
for bacterial culture test. At day 5, 11/91
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(12.1%) samples tested positive for bacteria
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culture.

Figure 1:
Distribution of platelet samples bacterial culture test results
Distribution of bacteria culture test results (n=91)

12.1%

87.9%

Negative

The bacterial contaminants isolated were
identified as staphylococcus epidermidis,
staphylococcus
aureus
pseudomonas

Positive

paucimobilis. Staphylococcus epidermidis
was the most frequent contaminant as
shown
in
Table
1
below;

Table 1:
Distribution of bacterial isolates from contaminated platelet concentrates
Bacterial isolate
Frequency
Proportion (%)
Staphylococcus albus

5

45.5

Staphylococcus aureus

4

36.4

Pseudomonas paucimobils

2

18.1

DISCUSSION
The aim of this study was to assess the
prevalence of bacterial pathogens in
prepared platelets at NRBTC-Kenya, we
noted that there was low bacterial
contamination in this centre, which was
about 11(12.1%) and most of them were nonpathogenic bacteria. This finding is
considered low compared to reports from
other studies.
This study revealed the presence of
Staphylococcus epidermidis, micrococci, and
gram positive rods which was similarly to
the work conducted in Ethiopia (15/120;
12.5%) but lower compared to the 16.5%
(16/97) reported in a study done[2]. This

prevalence was higher compared to the
findings reported by studies done[9],
India[10] and Mexico[11] which reported a
prevalence of 10.3% (4/39), 9% (9/100) and
0.5% (2/410) respectively. Hence proper
blood donor skin disinfection has long been
recognized as the definite way to reduce
blood contamination [1].
In this study about 11 (12.1%) of platelet
concentrate samples were found to have
bacterial contamination of staphylococcus
epidermidis, Staphylococcus aureus which
is Gram positive cocci, and aerobic Gramnegative
sphingomonas
paucimobilis
identified as Pseudomonas which is oxidase
negative. All were blood stream associated
with contamination intravenous. The
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isolates obtained in the prepared platelet
concentrates are skin associated organisms
and are considered as contaminants related
to procedure during donor bleeding or
taking sample for culture.
At NRBTC showed that a total of 91 units
of platelet concentrate in GroupI, III, V had
5(5.5%) growth of staphylococcus aureus,
Group II, IV
had 4(4.4%) growth of
staphylococcus epidermidis, Group VI has
2(2.2%) Pseudomonas paucimobilis total to
11 (12.1%) showed evidence of bacterial
contamination,
with
occurrences
of
coagulase-negative Staphylococcus species
and four instance of coagulase-negative
Staphylococcus species plus Pseudomonas
paucimobilis (the latter was considered a
contaminant of the inoculation process
during culture set-up). This study revealed
the presence of Staphylococcus epidermidis,
staphylococcus aureus and pseudomonas
paucimobilis bacteria in contaminated
platelet components at day 5 of storage.
These bacteria isolates have been reported
between day 1 and 5 from similar studies
done in Ethiopia, Ghana and Zimbabwe. In
addition to these bacteria, some of these
studies have also reported presence of
enteric bacteria such as E. coli and
Pseudomonas aeruginosal[1], [2]. The
isolates obtained in this study are skin
associated organisms and are considered as
contaminants related to phlebotomy or
taking a sample for culture. It is therefore
important to do proper blood donor skin
disinfection as a first step in reducing blood
contamination.

CONCLUSION
We concluded that the isolates obtained in
the donated blood and prepared platelet
concentrate are skin associated organisms
and are considered as contaminants related
to procedure used during donor bleeding.
We recommended that there is a need for
staffs who are involved in the blood
collection and storage procedure to continue
to adhere on their safety precautions,
protocols/quality
assurance
especially
during blood collection and any other
procedures involving blood so as to reduce
the risk of contaminating blood units during
blood collection. From the study findings
results shows that platelet concentrates
should be issued within 3 days.
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