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Background: A false-positive blood culture contamination 
rate of 3.0% is a widely recognized hospital benchmark. 
In November 2017, the Veterans Affairs Central Texas 
Healthcare System (VACTHCS), a 146-bed urban teaching 
hospital with about 30,000 annual emergency department 
(ED) visits, introduced the initial specimen diversion 
technique (ISDT) to reduce its contamination rate. ISDT 
uses blood draws to isolate and discard the initial portion of 
blood collected, known to be more prone to contamination 
from skin bacteria.
Methods: This retrospective comparative study of ISDT 
effectiveness was conducted at VACTHCS. Data were 
collected 36 months before and after ISDT implementation. 

Adults admitted to VACTHCS through the ED who required 
blood cultures for clinical suspicion of infection were 
included. Data were reviewed 36 months postimplementation 
to determine the effectiveness of the ISDT intervention.
Results: There was a marked decrease in contamination 
rates within the VACTHCS ED. Preimplementation, the mean 
contamination rate was 4.5% (95% CI, 3.90-4.90), which 
decreased to 2.6% (95% CI, 2.10-3.20) following ISDT 
implementation (P < .001). 
Conclusions: Targeted interventions such as ISDT may 
reduce blood culture contamination rates in the ED. 
Incorporating ISDT at VACTHCS resulted in an overall blood 
culture contamination reduction and improved patient care. 
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Blood cultures provide crucial evi-
dence for diagnostic medicine, spe-
cifically aimed at identifying the 

presence of microbial infections in the 
bloodstream. Blood culturing is instrumen-
tal in diagnosing conditions such as sepsis, 
bacteremia, or fungemia, where the identi-
fication of the causative agent is necessary 
for targeted and effective treatment.1

The process involves aseptically draw-
ing blood into sterile culture bottles, min-
imizing the risk of contamination with 
well-established guidelines. These culture 
bottles contain specific growth media that 
support the replication of microorganisms if 
they are present. Once the blood specimen is 
collected, it incubates, allowing any potential 
pathogens to grow. Subsequent analysis and 
identification of these microorganisms enable 
health care professionals (HCPs) to prescribe 
appropriate antimicrobial therapies to treat 
specific infections, contributing to more ef-
fective and targeted patient care.2

The reliability of blood culture results de-
pends on minimizing contamination risk, a 
challenge inherent in the procedure. Con-
tamination can lead to false-positive results, 
potentially misguiding treatment.3 HCPs 
must adhere to strict aseptic techniques dur-
ing blood draws, ensuring proper skin prep-
aration with antiseptic solutions. The use of 
sterile equipment and avoiding prolonged 
tourniquet application helps maintain the 

integrity of the blood specimen. Timely in-
oculation of blood into culture bottles and 
careful handling are essential to mitigate 
contamination risk.2 Regular training and re-
inforcement of proper techniques is impor-
tant to uphold the accuracy of blood culture 
results and enhance the reliability of diagno-
ses and treatment decisions.3 Despite diligent 
contamination prevention efforts, health care 
systems struggle to maintain contamination 
rates below the 3.0% national benchmark set 
by the Clinical & Laboratory Standards In-
stitute (CLSI).4

Blood culture contamination is a criti-
cal concern in clinical practice; it can lead 
to misdiagnosis, prolonged hospital stays, 
unnecessary antibiotic use, and increased 
health care costs.5 Monitoring blood cul-
ture contamination is integral to patient 
safety, avoiding inappropriate and poten-
tially harmful treatment, providing efficient 
care, contributing to antibiotic stewardship, 
supporting cost efficiency, and maintaining 
quality assurance and clinical research prac-
tices for public health.6 

The initial specimen diversion tech-
nique (ISDT) recently emerged as a po-
tential strategy to reduce blood culture 
contamination rates. This technique in-
volves diverting a small portion of the 
initial blood plus the skin plug from the 
hollow needle away from the primary 
collection site before filling the culture 
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bottles. This process minimizes skin sur-
face contaminants, providing a cleaner 
blood specimen for culturing.7 

The ISDT was introduced as a result of 
historically elevated contamination rates.8 
Despite implementing various mitigation 
methods, the US Department of Veterans 
Affairs (VA) Central Texas Healthcare Sys-
tem (VACTHCS) has struggled to meet the 
national benchmark of maintaining blood 
culture contamination < 3.0%. The VAC-
THCS is a 146-bed teaching hospital with 
about 30,000 annual visits at the Olin E. 
Teague Veterans Affairs Medical Center 
(OETVMC) emergency department (ED). 
VACTHCS conducted a 16-month pilot 
study using 2 commercially available ISDT 
devices and published the findings.8

The Military Construction, Veterans 
Affairs, and Related Agencies Appropria-
tions Act, 2022 (MilCon-VA Act) commit-
tee report prioritized the reduction of blood 
culture contamination to < 1% to prevent 
health risks and harm to veterans under-
going blood testing for the diagnosis of 
sepsis.9 Because it had been 5 years since 
OETVMC began using an ISDT in the ED, 
the ISDT adaptation strategy for mitigating 
blood culture contamination was revisited 
per institution policy.

The objective of this quality improve-
ment project was to analyze retrospective 
data to understand the long-term impact 
of ISDT use on blood culture contami-
nation rates. We hypothesized that ISDT 
use would contribute to efforts to main-
tain OETVMC ED blood culture contami-
nation rate below the national (3.0%) and 
VACTHCS (2.5%) thresholds. This proj-
ect assessed the progress for reducing blood 
culture contamination compared with the 
pre-ISDT era.8 

METHODS
This retrospective analysis compared the 
blood culture contamination rates 36 
months before and after the introduction 
of the ISDT device at the OETVMC ED. 
The preimplementation period was from 
December 2014 through November 2017 
(36 months) and the postimplementation 
period was December 2017 through No-
vember 2020 (36 months). Data were col-
lected from the Department of Pathology 

and Microbiology blood culture records 
of all adult patients admitted to the hospi-
tal through the ED and required blood cul-
tures for suspicion of infection. Protected 
health information and VA sensitive infor-
mation were not collected: all data were de-
identified. A total of 18,541 blood cultures 
were collected 36 months preimplementation 
and 14,865 blood cultures were collected up 
to 36 months postimplementation. For com-
parison purposes, a similar dataset was col-
lected from patients’ blood samples drawn by 
phlebotomists in the laboratory, where there 
had been no previous issues with overcon-
tamination; no ISDT devices were used in the 
collection of these samples.

Blood Culture Contamination Variable
Blood cultures were monitored using the 
BACT/ALERT 3D (bioMérieux) and subse-
quently BACT/ALERT VIRTUO (bioMéri-
eux), with positive bottles characterized by 
VITEK MS Matrix Assisted Laser Desorp-
tion Ionization Time-of-Flight technology 
(bioMérieux) and automated susceptibility 
testing (VITEK 2 [bioMérieux]).10 In an up-
dated review of blood culture contamina-
tion, the American Society for Microbiology 
used the College of American Pathologists’ 
Q-Probes quality improvement studies as 
a guideline for classifying contamination. 
A sample was determined to be contami-
nated if ≥ 1 of the following organisms were 
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FIGURE 1. A, Scatter plot of monthly blood 
culture contamination rates before and after emergency 
department implementation of the initial specimen 
diversion technique. B, difference between means from 
preimplementation to postimplementation showing the 
95% CI.
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found in only 1 bottle in a series of blood 
culture sets: coagulase-negative staphylo-
cocci, Micrococcus species, α-hemolytic viri-
dans group streptococci, Corynebacterium 
species, Propionibacterium acnes, and Bacil-
lus species.11 The contamination assessment 
criteria remained unchanged, except for use 
of an ISDT device in blood culture collec-
tion at the ED.

The VACTHCS Infection Prevention De-
partment ensured that the ISDT device was 
available and that ED nurses were trained 
annually on its use to collect blood cul-
tures. Monthly reports of contamination 
were sent to the nursing supervisor for 
corrective action and retraining. The ini-
tial performance improvement project was 
slated for 16 months but was expanded to a 
6-year period of retrospective data to obtain 
strong correlation. 

Statistical Analysis
Contamination rates were recorded 
monthly from the hospital laboratory 
information management system for 
36 months both before and after ISDT 
adoption. Statistical analysis was per-
formed using a 2-tailed unpaired t-test 
to compare monthly contamination 
rates for the 2 periods with GraphPad 
Prism version 10.0.0 for Windows.

RESULTS
Prior to 2017, the ED reported contam-
ination rates above the national (3.0%) 
and OETVMC thresholds (2.5%), with a 
mean of 4.5% (95% CI, 3.90-4.90).8 After 
ISDT implementation, the ED showed sig-
nificant improvement with a reduction to 
mean 2.6% (95% CI, 2.10-3.20) (P < .001) 

(Figure 1). Figure 2 shows monthly blood 
culture contamination rates at the ED from 
December 2014 through November 2020. 
Month 36 (November 2017) shows a clear 
dip in contamination rate when the ISDT 
was introduced and month 37 to month 
44 show remarkably low contamination 
rates. During this time, the institute exper-
imented with 2 ISDT devices, and closer 
scrutiny may reveal this period as an out-
lier due to the monitoring of ISDT applica-
tion, as previously reported.8 

The blood culture contamination rate for 
samples drawn by the phlebotomists in the 
laboratory (excluding the ED) was calcu-
lated during the same time period (Figure 3). 
Non-ED contamination rates remained below 
2.5% for 69 of 72 months.

DISCUSSION
The blood culture contamination rate in the 
OETVMC ED dropped following ISDT im-
plementation and continued to show long-
term benefits. For the 36-month period 
following ISDT implementation, the mean 
contamination rate was 2.6%, which was 
below the national target threshold of 3.0% 
and close to the OETVMC target of 2.5%. 
These results suggest that ISDT can have a 
positive impact on patient care and labora-
tory efficiency. Improvements in the blood 
contamination rates in the ED can have a 
positive impact on the overall hospital con-
tamination rates. 

Blood drawn by phlebotomists in the 
hospital laboratory infrequently had con-
tamination rates that exceeded the 2.5% 
target threshold. Because the non-ED con-
tamination rates did not change throughout 
the comparison period, other factors were 
likely not involved in the improvements seen 
in the ED. The decision to implement ISDT 
exclusively in the ED was based on its his-
torically elevated contamination rate.8 Issues 
with blood culture contamination in EDs 
across various hospital systems are well doc-
umented and not unique to VACTHCS.12

Contamination in blood cultures can be 
a significant issue in the hospital. It occurs 
when microorganisms from the skin or envi-
ronment enter the blood culture sample dur-
ing collection. Moreover, it can contribute to 
antibiotic resistance when patients are pre-
scribed inappropriate antibiotics. It is also 
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FIGURE 2. Continuous quality control measurements of emergency  
department monthly blood culture contamination rates relative to the 3.0%  
target. Arrows indicate introduction and close observation of initial specimen 
diversion technique device implementation from month 36 to month 44.
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important to ensure HCPs are well-trained 
and consistently follow standardized proto-
cols and understand the implications of false-
positive results.13 

ISDT helps reduce false-positive results 
and is a significant advancement in the field 
of blood culture collection.8,14 By discarding 
the initial blood, it ensures that only the true 
bloodstream sample is cultured, leading to 
more accurate results.15 It also may minimize 
the risk of contamination-related delays in di-
agnosis and treatment and benefits patients 
and health care institutions by potentially re-
ducing hospital stays, unnecessary antibiotic 
use, and health care costs.

One of the ISDT device manufacturers es-
timated the financial impact on OETVMC 
based on the pilot project.8 While this study 
did not calculate the direct and indirect cost 
savings associated with this process improve-
ment, the manufacturer’s website suggests 
that VACTHCS could annually save about 
$486,000.16 Furthermore, implementation 
of ISDT may improve laboratory efficiency, 
as they reduce the workload associated with 
identifying and reporting false-positive cul-
tures.6 ISDT devices represent a valuable tool 
in the efforts to reduce blood culture contam-
ination and its wide-ranging implications in 
clinical settings. While ISDT alone will not 
be sufficient in achieving a lower threshold 
(< 1%) of blood culture contamination, it can 
be part of a multiprong effort that optimizes 
best practices in the collection, handling, and 
management of blood cultures. 

Continuous quality improvement efforts 
and monitoring of blood culture contamina-
tion rates can help health care institutions 
identify problem areas and implement neces-
sary changes. Addressing blood culture con-
tamination can improve patient care, reduce 
costs, and address antibiotic resistance.

Limitations
This study was limited by its study design, 
which did not use a side-by-side compar-
ison of blood cultures from groups with 
and without ISDT. All blood cultures from 
patients in the region were processed at 
OETVMC, which may not be representa-
tive of non-VA EDs. Part of this study took 
place during the COVID-19 pandemic, 
which may have skewed data. Additionally, 
hospital data were collected from a veteran 

population in Central Texas, and the lack 
of demographic diversity may not be gen-
eralizable to the greater population.

CONCLUSIONS
The findings of this study suggest ISDT 
may be effective in reducing blood culture 
contamination rates in the high-risk ED 
environment, which aligns with previous re-
search.5,14 The ISDT may help reduce blood 
culture contamination rates, improving the 
quality of patient care and reducing health 
care costs. MilCon-VA mandated that all VA 
facilities have blood culture contamination 
as a metric with a goal of blood culture con-
tamination rates < 1%.8 However, achieving 
this goal remains a challenge. Further re-
search and continuous quality improvement 
efforts are necessary to achieve it. Consis-
tently achieving a contamination threshold 
of < 1% may require minimizing human 
error. An automated robotic venipuncture 
device, as recently designed and reported, 
may be necessary to reduce human error in 
blood draw and contamination.16
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FIGURE 3. Monthly continuous quality control measurements of nonemergency 
department monthly blood culture contamination rates relative to the 2.5% Central 
Texas Healthcare System target.
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