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ABSTRACT
Introduction: Blood culture test is the gold standard test to diagnose bloodstream infections, but
contamination is the main problem in this valuable test. False positive results in blood cultures are mainly
due to contamination that occurs mostly during pre-analytical procedures like sample collection and
sometimes during sample processing.
Materials and method: Our prospective observational study was undertaken at St. Theresa Hospital,
Hyderabad, India, during January 2020–June 2020. Blood cultures received from inpatient departments
(IPD) and outpatient departments (OPD) are included.
Sample size: The contamination rate was calculated by dividing the total number of contaminated blood
cultures by the total number of cultures multiplied by 100.
Results: Blood culture contamination rate is 2.4%, which is within the limit as per the standard guideline.
Conclusion: Contamination occurred mainly due to improper disinfection of the skin and environmental
contamination.
Keywords: bloodstream infections, blood culture contamination rate (BCC), blood culture,
phlebotomy, antisepsis.
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BACKGROUND

ontamination due to skin flora especially in a single culture makes interpretation difficult and may result in
excessive and sometimes unnecessary use of antibiotics, with the risk
of promoting bacterial resistance, increased
morbidity and mortality, extended hospital stays,
and increased costs.
Factors associated with blood culture contamination include poor technique and procedure used to collect blood, lack of dedicated
phlebotomists, improper skin antisepsis. The acceptable blood contamination rate benchmark is
<3% (1, 2). q
INTRODUCTION

B

lood culture is the gold standard method to
detect bloodstream infections (bacteremia
and septicemia). False positive results in blood
cultures may occur due to contamination during
preanalytical procedures like sample collection
and, sometimes, during sample processing.
A contaminant is defined as a microorganism
that is supposed to be introduced into the culture during either specimen collection or processing and that may not be pathogenic for the
patient. Frequently isolated organisms as contaminants in blood culture include Staphylococci
(CoNS), aerobic spare-bearing bacilli (ASB), Viridans group streptococci, Corynebacterium spp.,
Propionibacterium spp., Micrococcus spp., and
Clostridium perfringens. Most of these organisms
are present on the skin as normal commensal
flora (1). Various studies show that the contamination rate ranges between 0.6-6% (2-4); it depends upon the sample collection method and
processing in the laboratory. The benchmark of
blood contamination rate is <3%, as proposed
by the Clinical Laboratory Standard Institute
(CLSI) (5). The present study was undertaken to
estimate the rate of blood culture contamination,
source of contamination and most prevalent organisms isolated during blood culture contamination. q
MATERIAL AND METHODS

T

he present research is a prospective observational study conducted over a period of
six months from January 2020 to June 2020 in a
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tertiary care hospital, Hyderabad, India. A total
of 522 blood samples from IPD and OPD were
collected. All age groups of patients with clinical
suspicion of bacteremia were included in the
study and those already started on antibiotics
were excluded. Blood samples were collected as
per the laboratory manual from IPD and OPD.
The collection of the sample was noted in the
checklist.
Collection procedure
Blood culture samples were collected before
starting antibiotic therapy. The persons who
collected them were instructed to follow strict
infection control practices such as hand hygiene,
including glove wearing. The venipuncture site
was cleaned with 70% alcohol from the center to
periphery and allowed to dry for 30 seconds;
also, no attempt to palpate the vein after disin
fection of the venipuncture site was done. Then,
5 mL of blood were collected and aseptically
added into a 50 mL blood culture bottle (before
adding the blood, the top of the bottle was
cleaned with 70% alcohol) containing brain heart
infusion (BHI) media. The blood to media ratio
was 1:10. Once the sample was collected, it has
been transported to the microbiology laboratory
for processing. Culture bottles were incubated at
37°C for 24 hours and then inoculated into blood
agar and McConkey agar, serially every day, for
seven days, until growth was observed. Then,
plates were further processed for identification
of contamination and antibiotic sensitivity.
Identification of contamination
Contamination was considered if the following
organisms were isolated after 24 hours of incubation: Staphylococcus aureus, Streptococcus pneu
moniae, Escherichia coli, Klebsiella pneumonia,
other Enterobacteriaceae, Pseudomonas aerugi
nosa and Candida albicans (3) as well as coagulase-negative Staphylococci (CoNS), Corynebac
terium species, Bacillus species other than Bacillus
anthracis, Propionibacterium acnes, Micrococcus
species, Viridans group Streptococci, Enterococci,
and Clostridium perfringens (3).
Calculation of blood culture contamination
rate
The rate of blood culture contamination was calculated by dividing the total number of contami-
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TABLE 2. Age-wise and
sex-wise distribution of
contaminants in blood
culture

nated blood cultures by the total number of cultures multiplied by 100. q
RESULTS

D

uring this six-month period, a total of
2822 culture samples were received, of
which 522 (18.49%) were blood cultures collected from both IPD and OPD departments.
Thirteen of the 522 cultures were contaminated
and the positivity rate was about 2.4% (Table 1).
When compared with the previous data from
July 2019 to December 2019, blood culture
contamination (BCC) was higher, reaching 6.9%
(28 out of 403 cultures were found to be contaminated). Age-wise and sex-wise distribution is
shown in Table 2 and Figure 1. All contaminated
blood cultures were received from the IPD: se
ven (54%) from the Emergency unit, three (23%)
from Medical ICU I and II, two (15%) from
Cath ICU, and one (8%) from Neuro ICU
(Table 3). The following organisms were isolated
in contaminated blood cultures in various proportions: Staphylococcus epidermidis [six
(46.2%)], Staphylococcus hemolyticus [two
(15.4%)], Staphylococcus citreus [one (7.7%)]
and ABS [four (30.8%)] (Table 4).
Table 1 shows age-wise and sex-wise isolation
of blood contaminants, and Figure 1 depicts
age-wise isolated contaminants, with patients
aged 56-65 and 66-75 years showing more contaminants. Six out of nine (>66%) patients in the
56-65-year age group had comorbidities, inclu
ding diabetes mellitus and hypertension with
cerebrovascular accident (CVA). The majority of
these cases arrived at the Emergency unit after
4 pm, since the OPD was closed after 4 pm, and
two of them were admitted after 6 pm, when the
OPT was opened from 6 pm to 9 pm. Age-wise
distribution showed one male patient <45 who
presented with a road traffic accident, two patients aged 46-55 years, one male with fever and
known diabetes mellitus, and one female with

FIGURE 1. Sex-wise
distribution of
contaminants in
blood culture
TABLE 3. Ward wise contamination rate

CVA, while in the age group of 56-65 years there
were five high risk patients (three males and two
females) with either hypertension, diabetes or
cardiac problems.
The contamination rate was the highest in the
Emergency unit, given the serious challenges
posed for infection control and prevention. The
highest incidence was seen in the evening. This is
normal, because during this period of the work

TABLE 1. Total number of blood cultures with true positives, contaminants and negatives
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TABLE 4. Organisms
isolated from the blood
cultures

FIGURE 2. Questionnaire-based route cause analysis

day nurses are very busy attending cases (the
usual patient inflow is of two to three patients
every hour) and need to change gloves and wash
their hands for each important task they perform.
The questionnaire-based route cause analysis
(Figure 2) revealed that 61.5% of the healthcare
workers believed changing gloves was merely
lack of time, 23% were not complying with hand
hygiene and 7.69% failed to disinfect the hub of
the bottle. q
DISCUSSION

I

n the present study, the BCC rate is 2.4%, which
is below the threshold rate as proposed by CLSI
(<3%). Though the contamination rate has been
set at 2% to 3%, actual rates appear to vary substantially amongst different institutions, ranging
from as low as 0.6% to over 6% (4–6). In a
one-year research from Nigeria, a contamination
incidence of 10.4% was discovered (7). Lalezari
et al reported that 50% of all positive blood cultures were found to contain contaminants (8).
There is additional evidence to imply that these
rates have been rising in recent decades. Technological advancements that enable the detection of lesser concentrations of living bacteria in
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the blood, greater use of indwelling catheters for
therapy, and modifications in phlebotomy me
thods to reduce the danger of needlestick injuries have all been mentioned as explanations for
the rise (9). In this study, we found that the contamination rate was generally higher in males
than females, and cultures from elderly patients
in the age group of 56-65 years were more vulnerable to contamination. This is consistent with
the study done by Hemeg et al, who reported
similar findings (10). This could be attributed to
the difficulties in obtaining the less accessible
veins in elderly people (11).
Determining the departments that produce
the most BCC contamination should be the first
step in reducing the rate of BCC. Culture contamination can be efficiently reduced by focu
sing on crowded departments with high rates of
BCC such as IM and ICU, and applying particular
procedures as part of quality improvement initiatives. In this study, all contaminated blood cultures were received from the IPD, including se
ven (54%) from the Emergency unit, three (23%)
from Medical ICU I and II, two (15%) from Cath
ICU and one (8%) from Neuro ICU. A similar
study reported that surgical units had the highest
rate of BCC (3.92%), followed by intensive care
(2.61%) and medical units (2.48%) (12). The
greater BCC incidence in the medical wards is
connected to patients’ number and health status,
since there are more older patients with comorbidities who are admitted in such settings, ma
king blood collection problematic (10). Another
study found that overcrowding in emergency
rooms can result in BCC rates as high as 10% to
12% (13).
The following organisms were isolated in vari
ous proportions in contaminated blood cultures:
Staphylococcus epidermidis [six (46.2%)], Staphy
lococcus hemolyticus [two (15.4%)], Staphylo
coccuscitreus [one (7.7%)] and ASB [four
(30.8%)]. During venipuncture, bacteria from
the normal physiological microbiota of both patients and staff can be transmitted to transport
medium, which can be identified as BCC. Previ-
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ous studies have reported that CoNS were the
most prevalent bacterium identified from BCC
(84.3%), which is inconsistent with the findings
of the current study (10, 14, 15). In an analysis of
843 occurrences of positive blood cultures in
adult inpatients from three hospitals throughout
the country, Weinstein et al found that when
specific organisms were isolated from a blood
culture, they nearly invariably indicated real bacteremia or fungemia. Staphylococcus aureus,
Streptococcus pneumoniae, Escherichia coli and
other Enterobacteriaceae, Pseudomonas aerugi
nosa and Candida albicans were among the
identified microbes (16). Another study reported
that of 20 (24.7%) instances of clinically significant bacteremia, there were 10 (12.3%) episodes
of ambiguous bacteremia, and 59 (72.8%) occurrences of contamination were found among 81
episodes of CoNS blood culture findings (17).
When CoNS were isolated from blood cultures,
other studies have found rates of genuine bacteremia ranging from 10% to 26.4% (18). Because
bloodstream infections frequently include just
one organism, doctors may mistakenly believe
that a blood culture container containing many
species is contaminated. However, investigations
have indicated that polymicrobial bacteremias
account for 6% to 21% of all genuine bacteremias, with the majority occurring among individuals in high-risk categories. As a result, the
simple presence of several organisms in a blood
culture bottle does not automatically imply blood
culture contamination (19). Multiple sets of
blood cultures have been suggested to work up
possible bloodstream infections for these reasons. Culture contamination may be indicated
by the existence of only one positive set among
at least two sets obtained at the same time.
In our questionnaire-based route cause analysis, we found that 61.5% of healthcare workers
believed changing gloves was merely lack of time,
23% were not complying with hand hygiene and
7.69% failed to disinfect the hub of the bottle.
Contamination in blood cultures has been linked
to a number of factors, including the use of exis
ting indwelling or invasive devices like ports or
intravenous catheters rather than peripheral venipuncture and use of unhygienic and improper
aseptic techniques for sterilising the skin while
drawing blood, especially by untrained phlebotomists. Although it is impossible to reach contamination rates of zero or even close to zero, there
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are several viable methods for reducing contamination. Healthcare personnel who take blood
cultures is frequently in a rush, unaware of the
necessity of antiseptic preparation contact time
and less likely to wait for 1.5 to 2 minutes rather
than half a minute before drawing blood. Aseptic
preparation of the area where blood is to be
drawn should be emphasized. Studies have
shown that using iodine tincture has reduced the
contamination rate (6, 20). A study reported that,
when compared to a typical povidone-iodine
preparation, an alcoholic solution of 0.5%
chlorhexidine gluconate employed as an antiseptic prior to blood culture resulted in considerably
lower contamination rates (21). Also, hand hygiene with alcohol-based sanitizer is recommended, and non-sterile gloves must be worn
(22). When blood samples were collected
through venipuncture rather than a catheter, a
meta-analysis of nine trials found that the contamination rate was reduced (23). A recent study
found that culture samples taken through catheter had a higher risk of contamination than the
ones acquired via venipuncture (24).
Efforts to reduce BCC rates might conside
rably reduce not only the length of hospital stays
but also the use of unneeded antibiotics, lo
wering costs and limiting the growing threat of
drug resistance. Instead of extracting blood for
culture in a hurry, nurses should be taught to focus on stringent sterile rules. Prior to venipuncture, the skin should be thoroughly cleaned, and
blood should not be drawn from indwelling devices such as catheters. q
CONCLUSION

M

onitoring blood culture contamination is an
important quality assurance indicator of
laboratory performance. Though blood cultures
are the gold standard method in the diagnosis of
bloodstream infections, there is a high risk of
contamination. Contamination of blood samples
poses a great challenge to an accurate diagnosis.
In the present study, the contamination rate
ranged within the normal limits (2.4%). All contaminated blood cultures are received from IPDs.
All isolated organisms were from the normal
commensal flora or air contamination. There is a
need for strict disinfection procedures or policies
to be followed with hand hygiene and regular
training of HCWs should be implemented. It is
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always important and recommended to evaluate
the contamination rate, so that preventive measures can be taken, and also because it is among
the quality indicators which are being monitored
by accreditation bodies in microbiology such as
NABL and NABH (8). q
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