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Abstract: Platelet Concentrates (PC) are routinely stored in a blood bank at 20-24
% C in order to maintain their functional activity and viability. However this room
temp storage also renders them more liable to bacterial growth. Prevalence of
bacterial contamination of blood products worldwide is varied, attributed to lack of
universal bacterial contamination screening practices. As a result septic reactions,
also leading to occasional fatalities, continue to occur which are hard to overlook?
This study was conducted on Random Donor Platelets (RDP) with an aim to
evaluate and quantify the significance of bacterial contamination of RDP
units.RDP units from 4000 consenting healthy voluntary blood donors formed our
study pool. RDP samples were initially incubated aerobically at 37° C for upto 7
days in Bactec 9120 fully automated blood culture system. In case of positive
growth, further sub-cultures were done on blood agar. The growth characteristic
pattern & identification of the isolated organisms was evaluated. Of the 4000
random donors platelet samples tested, 03 samples were positive. Amongst the
positive samples, two samples showed growth on day 2. The isolated organisms
were Micrococci sp. & Diptheroid sp. The prevalence of confirmed bacterial
contamination was low. Prevention of transfusion of contaminated products with
routinely used bacterial screening by culture methods is questionable due to delay
in detection & false negative results.

Key word: Random Donor Platelet, Bacterial Contamination, Automated Culture
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INTRODUCTION

Over the past three decades, introduction of
sensitive &  sophisticated  technologies  have
significantly reduced the risk of viral Transfusion-
transmissible infections (TTI), still the risk for bacterial
contamination (BC) has remained fairly stable. At
present, BC of blood components represents the most
common infectious risk from transfusion, and is
currently ranked the third most common cause of
transfusion related fatalities after Transfusion related
lung injury and hemolytic transfusion[1,2].

BC represents an ongoing challenge in
transfusion medicine. The risk of BC is more with
platelet concentrates (PC) which are particularly
susceptible to sustainable microbial growth and are
currently the most implicated blood component for
septic transfusion reactions.[3]The exact prevalence of
bacterial contamination is varied and most of the times
understated due to lack of hemovigilance system and
universal bacterial contamination screening practices.

BC rates of PC have been estimated to be
approximately 1:1,000 - 3,000 PC units[4].
Transfusion-transmitted sepsis has been recognized and
culture-confirmed in at least 1 of 100,000 recipients,
with resultant fatality rate of 1:500,000 among
recipients. [5] Fatality rate of 1:17,000 with pooled,
Random donor platelets concentrates (RDP) and
1:61,000 with apheresis platelets concentrates(APC)
have been reported[6]. These high BC rates and their
resultant sequelae have been ascribed to storage
conditions of PC, wherein storage is done at room
temperature (22 + 2° C) under aerobic conditions to
maintain their functional activity and viability.

There are two main issues associated with the
BC of platelet concentrates. First is patient’s
perspective, wherein BC of PC can lead to catastrophic
complications for patients receiving such PC? Second is
from Transfusion Services perspective, wherein because
of the increased risk of BC at currently stipulated room
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temperature storage, the shelf life of PC is limited to
maximum five days

The exact source of BC cannot be determined
in most of cases and has been ascribed to factors such
as donor bacteraemia, improper donor arm disinfection,
contaminated component collection/processing/storage
equipments or infusion sets used during actual blood
component transfusion[7]. It is worth mentioning the
fact that a large proportion of platelet concentrates are
administered to patients who are immuno-
compromised,  primarily  hemato-oncology  and
transplant patients, many of whom are on chemotherapy
or other immunosuppressant regimen. Even seemingly
harmless donor
skinfloracancauseseriousillnessordeathinasusceptiblerec
ipientwhen transfused in large numbers, due to both
Gram-positive and Gram-negative bacteria present in
transfused contaminated PC.

Additionally, fever, which is a prime
symptomatology of infection, may go unnoticed
because of the inherent immunological dysfunction
associated with the disease state in these hemato-
oncological patients, thereby leading to catastrophic
complications.

Keeping all these factors in mind we
conducted a study to evaluate the BC rates of RDPs so
as to find out its significance in our transfusion services
setup. In our study we focused on BC of RDP units as
unlike our western counterparts, the penetration of
apheresis platform in our country is still low and
majority of PCs transfusion still occur in form of RDPs.

MATERIALS & METHODS

This study was conducted at a Premier
transfusion services setup of Northern India catering to
two large tertiary health care centers. It was a cross
sectional descriptive study conducted on 4000 platelet
concentrate samples (random donor platelets only).
Study period was from Jan 2016 to July 2016. Blood
units were collected from eligible voluntary healthy
blood donors that qualified the pre-donation criteria as
mandated by our standard operating procedures based
on guidelines for Blood Banks issued by various
Government agencies.

Phlebotomy site was specifically examined &
adequately disinfected at the time of blood donation.
Blood was collected in a sterile closed 450 ml CPD-
SAGM bag (Mfg Terumo Penpol) following all aseptic
precautions and after diversion of minimum 20 ml of
venous blood into diversion pouch. The whole blood
collected was subjected to preparation of components
within 6-8 hrs of collection. For the preparation of
RDPs, initially the bags were centrifuged at 2000 rpm
for 8 minutes at 20°C (low spin). Subsequently, packed
cells were separated & labeled appropriately. The
Platelet Rich Plasma (PRP) was further centrifuged at

3200rpm for 9 minutes at 20°C (High spin).The final
products obtained were RDP, which were stored at
22+/- 2°C in a platelet agitator & FFP (Fresh Frozen
Plasma) were stored at -80° c after appropriate labeling.

Using proper asepsis, 8 ml sample of RDP was
collected from the platelet bag on the day of blood
collection under laminar air flow and incubated at 37°C
for 7 days in the aerobic culture vial in BacT/ALERT
9120 Fully Automated Microbiology Detection System
(bio Merieux, Inc). All samples were monitored daily
for growth characteristics for a period of 7 days. In case
of cultures, showing growth after incubation at 37°C for
48 hrs (True Positive), were further sub-cultured on Mc
Conkey’s Medium & Blood Agar. Colonies were
analyzed for growth morphology on plates &
subsequently identified microbiologically.

RESULTS

A total of 6, 285 wvoluntary allogeneic
donations took place during the study period, from
which 4000 RDP units were prepared. As routine
release of RDP units was not obstructed, the storage
time of PC evaluated varied from Day 0 to Day 5 of
storage.

Out of the 4000 RDP samples tested, 03
samples were culture positive with 02 samples showing
growth on day 2 i.e., 48 hrs after incubation at 37°C and
1 sample showed growth on Day 1. The pattern of
growth remained same on all the subsequent days of
culture. Out of the 03 positive growths in cultures, it
was possible to isolate bacteria only in 02 samples
(66.67%). These two RDP contaminants were identified
as Micrococcus & Dithered species (Gram positive
microorganisms). Remaining one was contaminant, not
of any clinical significance (False positive) ie, growth
seen on day 01.

None of the transfused patients, including the
two patients of Acute Myeloid Leukemia and Mitral
valve replacement (post op) to whom the culture
positive PC had been transfused before the availability
of culture reports, showed sepsis or any systemic
manifestation.

DISCUSSION

Bacterialcontaminationoftransfusionproducts,e
speciallyPC,isasignificantclinicalproblemwit  multiple
causes. In a study by Hillyer et al
upto33.9per100,000units of whole blood derived RPD
were found to be bacterially contaminated [7]. Bhat et
al. in their study reported 1.16 % of RDP units as failed.
[8] In our study, the rate of bacterial contamination is
0.08% which falls somewhat in between the wide range
reported in the available literature (range 0.05% to
1.06%) [9,10].

A study done by Morel P et al in France
revealed that the residual risk of transfusion reaction
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due to bacterial contamination of PC has been
decreasing slowly since 1994[11]. Various strategies
are being considered for implementation so as to reduce
BC risk, namely stringent donor selection, adequate
donor arm cleansing, diversion of first 10-30 mL blood
and visual inspection of swirl[7]. Rather an impressive
reduction in BC risk of upto 50% has been
demonstrated by some researchers by improving donor
arm disinfection & diversion of the initial 20 mL of the
donation[4,12].

In our results, the isolated organisms were
Gram positive skin commensals. This compares well in
relation to the skin contaminants seen in few
reports.[13-16] The organisms isolated are responsible
for fatal complications in immunocompromised patients
& in patients undergoing cardio-vascular surgeries.
Surprisingly, none of the transfused patients with the
contaminated units showed any systemic manifestation.
This is of importance because these patients were
already on prophylactic broad spectrum antibiotics.
Additionally, majority of the fatalities reported in
literature are caused by Gram negative bacteria[10,17].

A number of recent advances have come up in
the field of BC detection of blood components. An
entire continuum of tests such as determination of
glucose or pH levels, direct Gram’s/Acridine orange
staining of bacteria, tests with bacteria-specific nucleic
acid probes or fluorescent dyes or antibodies have come
up [18-20]. But, Culture-based methods are still
considered the most useful, popular and
economical[10,15,21].

In this study we have tried to investigate the
utility of the automated culture method. Traditionally,
performance of culture-based tests has been linked with
the duration of culture, timing of sampling and sample
volume inoculated. First fail scenario occurs in case of
delayed true positive culture, wherein by the time a
positive growth signal is obtained (usually after the
shelf life of PC), the product would have already been
transfused. In our study, the median time for the first
positive signal was approximately 2.5 days compared to
3.7 days by H Schrezenmeier et al.[22] False positive
results can affect the positive predictive value of the
screening methodology, leading to unnecessarily
blockage of platelet concentrates issue.

Second fail scenario is of false-negative
culture, wherein sample does not contain viable
organisms when it was introduced into the culture
bottles depending on inadvertent error in the timing of
sampling and sample volume inoculated. At present
majority of septic transfusion reactions are ascribed to
failed QC tests due to these false-negative tests[18].

Sample volume taken for BC studies can have
serious connotations for volume of remaining product
available for transfusion. Though a larger sample

volume increases sensitivity[21,23], the issue of
adequacy of remaining product volume available for
transfusion remains. This issue is more so for RDP units
which already have only 50-60 ml of PC.

The low rate of prevalence of bacterial
contamination in our study can be attributed to rigorous
implementation of optimal skin disinfection techniques
and sample diversion strategies to  reduce
contamination, as has been reported worldwide.
Conversely, these low rates can also be ascribed to the
timing of sample collection in our study which was at
the time of component preparation itself. As mentioned
above due to low BC levels at the time of collection,
sampling at the time of collection can lead to missing of
bacteria in the sample taken. Usually 24-48 hours of
interval should be allowed between collection and
sampling for effective BC detection by allowing
bacteria to increase to detectable numbers in the
PC[24]. Also in our setup, due to the high demand of
the PCs by dependent patients, the time limits of
waiting for culture results upto 24-48 hours or end of
shelf life could not be enforced.

Inthe United States, 4 million platelet units are
transfused annually with annual expected contamination
in the range of 2000-4000 units[25]. But no such
comprehensive data is available in our country which
appears to be a break in the link of transfusion
practices. The newer methods for rapid culture of blood
products related to bacterial contamination like BacT
ALERT, Intercept bacterial detection system,
Flowcytometry, Electro-luminiscent detection etc needs
to be evaluated and can undoubtedly intercept many
contaminated units and should be used for routine study
of bacterial contamination given the majority of
evidence based studies. Bacterial detection methods to
screen for bacterial contamination of platelet
concentrates is gaining wide spread importance
regarding practice of use of prestoragepooled RDP and
extending of shelf life of PC beyond current permissible
limit of 5 days.

An additional layer of transfusion safety can
also be provided with the implementation of various
upcoming  Pathogen  Reduction  Technological
platforms, that have shown impressive results in
decreasing the septic outcomes of transfusion albeit
with some reduction in functional activity of the
components transfused[15]. Our result show that
prevention of transfusion of contaminated products with
routinely used bacterial screening by culture methods is
questionable due to delay in detection & false negative
results.

However in a financially constrained country
like ours, meticulous and ongoing training of medical
and paramedical staff regarding the sources of BC, from
the collection of blood component to its final
transfusion to the intended recipient is the need of the
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hour. In this context it may be remembered that already
an impressive reduction in BC risk of upto 50% has
been demonstrated by some researchers by improving
donor arm disinfection & diversion of the initial 20 mL
of the donation[4,12]. However new BC detection
methods are also coming up in big way which may
become economical in future with widespread
acceptance, making further reduction in the risk of BC
associated  transfusion-associated  septic  reaction
surrealistic possibility in the foreseeable future.

Conflict of Interest
None of the authors declare any potential case
of conflict of interest.

Ethical approval

All procedures performed in studies involving
human participants were in accordance with the ethical
standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical standards.

Informed consent
Informed consent was obtained from all
individual participants included in the study

REFERENCES

1. Dodd RY. Bacterial contamination and transfusion
safety: experience in the United States. Transfusion
clinigue et biologique. 2003 Feb 1;10(1):6-9.

2. McDonald CP, Roy A, Mahajan P, Smith R,
Charlett A, Barbara JAJ. ORIGINAL PAPER.
Relative values of the interventions of diversion
and improved donor-arm disinfection to reduce the
bacterial risk from blood transfusion. Vox Sang
[Internet]. 2004 Apr [cited 2017 May
15];86(3):178-82.

3. Bolton-Maggs P, Poles D. Annual SHOT report
2014. 2015.

4. Satake M, Mitani T, Oikawa S, Nagumo H,
Sugiura S, Tateyama H, Awakihara S, Mitsutomi
Y, Muraoka M, Tadokoro K. Frequency of
bacterial contamination of platelet concentrates
before and after introduction of diversion method
in Japan. Transfusion. 2009 Oct 1;49(10):2152-7.

5. Kuehnert M, Roth V, Haley AN. Transfusion-
transmitted bacterial infection in the United States,
1998 through 2000. Transfusion. 2001; 41:1493-9.

6. Ness P, Braine H. Single donor platelets reduce the
risk of septic platelet transfusion reactions.
Transfusion. 2001; 41:857-61.

7. Hillyer CD, Josephson C, Blajchman MA, Vostal
JG, Epstein JS, Goodman. JL. Bacterial
Contamination of Blood Components: Risks,
Strategies, and Regulation Joint ASH and AABB
Educational Session in Transfusion Medicine.
Hematology 2003;575-89. Hematology. 2002;575—
89.

8. Bhat V, Chavan P, Kelkar R, Marathe A, Ojha S,
Rajadhyaksha S. Detection of bacterial growth in

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

blood components using oxygen consumption as a
surrogate marker in a tertiary oncology set up.
Indian J Med Microbiol. 2012;30(2):212-4.
Borosak M, Wood E. Bacterial pre-release testing
of platelets—the Australian Red Cross Blood
Service clinical experience. Transfusion Medicine
and Hemotherapy. 2011;38(4):239-41.

McDonald C, Allen J, Brailsford S, Roy A, Ball J,
Moule R, Vasconcelos M, Morrison R, Pitt T.
Bacterial screening of platelet components by
National Health Service Blood and Transplant, an
effective risk reduction measure. Transfusion. 2017
May 1;57(5):1122-31.

De Korte D. 10 years’ experience with bacterial
screening of platelet concentrates in the
Netherlands. Transfusion Medicine and
Hemotherapy. 2011;38(4):251-4.

De Korte D, Marcelis JH, Verhoeven AJ,
Soeterboek AM. Diversion of first blood volume
results in a reduction of bacterial contamination for
whole-blood collections. Vox sanguinis. 2002 Jul
1;83(1):13-6.

Ramirez-Arcos S, Jenkins C, Dion J, Bernier F,
Delage G, Goldman M. Canadian experience with
detection of bacterial contamination in apheresis
platelets. Transfusion. 2007 Mar 1;47(3):421-9.
Rood 1G, de Korte D, Ramirez-Arcos S, Savelkoul
PH, Pettersson A. Distribution, origin and
contamination  risk  of  coagulase-negative
staphylococci from platelet concentrates. Journal of
medical microbiology. 2011 May 1;60(5):592-9.
Benjamin RJ. Pathogen inactivation—defining
‘adequate’bacterial  protection. ISBT  Science
Series. 2014 Jul 1;9(1):124-30.

Achermann Y, Goldstein EJ, Coenye T, Shirtliff
ME. Propionibacterium acnes: from commensal to
opportunistic biofilm-associated implant pathogen.
Clinical ~ microbiology  reviews. 2014  Jul
1;27(3):419-40.

Brecher M, Hay S. Bacterial contamination of
blood components. Clin  Microbiol Rev.
2005;18:195-204.

Jenkins C, Ramirez-Arcos S, Goldman M, Devine
DV. Bacterial contamination in platelets:
incremental improvements drive down but do not
eliminate  risk.  Transfusion. 2011  Dec
1;51(12):2555-65.

Heaton WA, Good CE, Galloway-Haskins R,
Yomtovian RA, Jacobs MR. Evaluation of a rapid
colorimetric assay for detection of bacterial
contamination in apheresis and pooled random-
donor platelet wunits. Transfusion. 2014 Jun
1;54(6):1634-41.

Ramirez-Arcos S, Kou Y, Perkins H. Evaluation of
a universal point-of-issue assay for bacterial
detection in buffy coat platelet components. Vox
sanguinis. 2014 Aug 1;107(2):192-5.

Souza S, Bravo M, Poulin T, Vanderpool S, Kamel
H, Tomasulo P, Su LL. Improving the performance
of culture-based bacterial screening by increasing

Available online at https://saspublishers.com/journal/sjams/home

1149


https://saspublishers.com/journal/sjams/home

Satish Kumar et al., Sch. J. App. Med. Sci., Mar 2018; 6(3): 1146-1150

22.

23.

24.

25.

the sample volume from 4 mL to 8 mL in aerobic
culture bottles. Transfusion. 2012 Jul 1;52(7):1576-
82.

Schrezenmeier H, Walther-Wenke G, Miiller TH,
Weinauer F, Younis A, Holland-Letz T, Geis G,
Asmus J, Bauerfeind U, Burkhart J, Deitenbeck R.
Bacterial contamination of platelet concentrates:
results of a prospective multicenter study
comparing pooled whole blood—derived platelets
and apheresis platelets. Transfusion. 2007 Apr
1;47(4):644-52.

Tomasulo PA, Wagner SJ. Predicting improvement
in detection of bacteria in apheresis platelets by
maintaining ~ constant  component  sampling
proportion. Transfusion. 2013 Apr 1;53(4):835-42.
Ezuki S, Kawabata K, Kanno T, Ohto H. Culture-
based bacterial detection systems for platelets: the
effect of time prior to sampling and duration of
incubation required for detection with aerobic
culture. Transfusion. 2007 Nov 1;47(11):2044-9.
Dumont LJ, Kleinman S, Murphy JR, Lippincott R,
Schuyler R, Houghton J, Metzel P. BLOOD
COMPONENTS: Screening of single-donor
apheresis platelets for bacterial contamination: the
PASSPORT study results. Transfusion. 2010 Mar
1;50(3):589-99.

Available online at https://saspublishers.com/journal/sjams/home

1150


https://saspublishers.com/journal/sjams/home

