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Apatient with leukemia experiences fever and chills
2 hours after receiving a platelet transfusion.
Staphylococcus epidermidis grows in both central-line

and peripheral blood cultures. The resident initiates treat-
ment with vancomycin, considers removing the central
line and orders a culture of the platelet bag. An identical
strain of S. epidermidis is isolated from the bag.

Although the scenario related here is fictitious, health
care workers may be surprised to learn that bacterial con-
tamination of blood components can occur and that, for
platelets, contamination with bacteria is more common
than contamination with viruses such as HIV (1 in
913 000 units) and hepatitis C virus (1 in 103 000 units)1–4

(Table 1). It is likely that, because of lack of awareness,
only a small number of all transfusion-related infections
are reported in Canada. Under-reporting of platelet-re-
lated infections may be especially prevalent, because the
organisms identified are typically judged to be skin cont-
aminants or related to indwelling catheters. The cost of
culturing samples from the transfusion bag of every
febrile recipient may be a financial impediment to identi-
fying these infections. However, leukoreduction (removal
of leukocytes by filtration) is now applied to platelet
units, and the occurrence of noninfectious febrile reac-
tions has decreased dramatically. Therefore, the propor-

tion of such reactions due to bacteria will now be larger,
and culturing blood component bags will have a greater
positive predictive value.

The symptoms and signs of transfusion-related bacter-
ial infection are nonspecific and may mimic noninfectious
transfusion reactions1,2 (see text box). Severe reactions are
more common after receipt of contaminated erythrocytes,
because more virulent gram-negative bacteria are in-
volved. Platelet recipients are often immunocompromised
and may also suffer severe sequelae.

When these reactions are suspected, samples from
blood component bags should be cultured, and bacteria
grown from the bag should be compared with those iso-
lated from the patient. Adverse reactions that may be
due to bacteria should be reported to the hospital trans-
fusion medicine service. Investigation will then be un-
dertaken by the hospital, the blood supplier (Canadian
Blood Services or HémaQuébec) and federal regulators
to determine the source of contamination, withdraw po-
tentially contaminated blood and identify exposed pa-
tients. To prevent blood contaminated with infectious
agents from entering the Canadian system, potential
donors with fever, symptoms of illness or a history of re-
cent dental work are deferred, and donors are asked to
notify the blood service if illness develops within the
week after donation.

Methods to detect or destroy bacteria in donated blood
components are available, but none is widely accepted for
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Yersinia enterocolitica, Pseudomonas
spp. (cold-loving bacteria)

Staphylococcus epidermidis, S. aureus,
other coagulase-negative staphylococci,
Bacillus spp.

Common organisms
Blood
component

Approximate
prevalence of
contamination

Platelets 1 in 2000 units5†

Erythrocytes 1 in 500 000 units6 711

*Data are based on case reports, and there may be selection bias toward more severe cases with greater risk of death.
†In this study 16 of 31 160 randomly selected donor units had positive results when cultured prospectively. The reported prevalence of contamination has generally
been lower in studies in which only units given to symptomatic patients were cultured.2
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Donor skin  

Primary source of
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Table 1: Overview of bacterial contamination of blood components
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routine use. “Low-tech” approaches include visual inspec-
tion, gram staining, culture, and measurement of pH and
glucose by dipstick. “High-tech” approaches under study
in Canada and the US include ribosomal probes and poly-
merase chain reaction.1 Psoralens, chemicals that bind to
bacterial nucleic acids to prevent replication and inactivate
bacteria,1 are in phase II clinical trials in the US. Leuko-
reduction — now standard for decontamination of
platelet units and soon to be used to prepare all blood
components in Canada — appears to reduce Yersinia cont-
amination, although results with skin organisms are
equivocal.1 Addition of antibiotics to blood might appear
to be another solution, but the potential for fatal drug re-
actions in recipients and for increased antibiotic resistance
represent unacceptable risks.

Improved recognition and reporting are needed to bet-
ter gauge the magnitude of transfusion-related bacterial
infections and to institute appropriate treatment, preven-
tion and control measures. Justice Horace Krever recom-
mended that it become “a standard of practice that physi-
cians report adverse reactions from transfusion of blood
components.”7 Those responsible for blood safety must
work with physicians to make this vision a reality.

Drs. Slinger and Giulivi work in the Division of Blood-borne
Pathogens, Bureau of Infectious Diseases, and Dr. Slinger is also
a member of the Field Epidemiology Training Program, Labora-
tory Centre for Disease Control, Health Canada, Ottawa, Ont.

References

1. Goldman M, Blajchman MA. Bacterial contamination. In: Popovsky M, edi-
tor. Transfusion reactions. Bethesda: American Association of Blood Banks
Press, 1996. p. 125-65.

2. Blajchman MA. Bacterial contamination and proliferation during the storage
of cellular blood products. Vox Sang 1998;74(Suppl 2):155-9.

3. Klein HG, Dodd RY, Ness PM, Fratantoni JA, Nemo GJ. Current status of
microbial contamination of blood components: summary of a conference.
Transfusion 1997;37:95-101.

4. Expert Working Group. Guidelines for red blood cell and plasma transfusion
for adults and children. The risks of blood transfusion. CMAJ 1997;156(11
Suppl):S1-S12.

5. Blajchman MA, Ali A, Lyn P, Klama L, Richardson H. A prospective study to
determine the frequency of bacterial contamination in random donor platelet
concentrates [abstract]. Blood 1994;84(Suppl 1):529.

6. US General Accounting Office. Blood supply: transfusion associated risks —
report to the ranking minority member, Committee on Commerce, House of
Representatives. Washington: US General Accounting Office; 1997. Doc no
GAO/PEMD-97-2.

7. Commission of Inquiry on the Blood System in Canada. Final report. Ottawa:
Public Works and Government Services Canada; 1997.

Slinger and Giulivi

155?? February 23/99 CMAJ /Page 536

536 JAMC • 23 FÉVR. 1999; 160 (4)

Pour la version francaise de cet article, consulter AMC En directe, à
www.cma.ca/cmaj/vol-160/issue-4/0535f.htm

Culture me when any of the following occur during, or within 2 hours
of, a transfusion:1,2

Culture needed!

• fever (temperature 38.0°C or higher) or an increase in temperature of
more than 1.0°C

• tachycardia (heart rate ≥ 120/min) or an increase in heart rate of more
than 30/min

• shaking chills

• hypotension (drop in systolic blood pressure of more than 30 mm Hg)

• nausea, vomiting, diarrhea, dyspnea, bleeding, oliguria or other symp-
toms of shock
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