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CONCISE COMMUNICATION

Blood Culture Collection through
Peripheral Intravenous Catheters
Increases the Risk of Specimen
Contamination among Adult
Emergency Department Patients
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Five hundred five blood cultures collected through a peripheral in-
travenous catheter (PIV) in an emergency department were matched
to cultures obtained by dedicated venipuncture from the same pa-
tient within 10 minutes. The relative risk of contamination for cul-
tures collected through PIVs compared with dedicated venipuncture
was 1.83 (95% confidence interval, 1.08-3.11).
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False-positive blood cultures due to specimen contamination
with skin bacteria are common problems that lead to sub-
stantial patient morbidity, overuse of antibiotics, and in-
creased costs.”™ Blood culture specimens are frequently col-
lected through peripheral intravenous catheters (PIVs).*’
However, collecting cultures through PIVs rather than by
dedicated venipuncture may lead to higher contamination
rates due to the difficulty of adequately sterilizing a collection
site in the presence of a catheter.® The purpose of this study
was to assess the risk of blood culture contamination asso-
ciated with collecting specimens through PIVs compared with
dedicated venipuncture in adult emergency department pa-
tients.

METHODS

We conducted a matched historical cohort study of blood
cultures collected for clinical purposes between January 1 and
December 31, 2009, in the adult emergency department of a
university-affiliated hospital. The local institutional review
board approved the study.

Throughout the study period, nurses and paramedics col-
lected blood cultures by 2 methods—dedicated venipuncture
and through PIVs. Dedicated venipuncture involved skin an-
tisepsis with 2% chlorhexidine gluconate/70% isopropyl al-
cohol and specimen obtainment by placing a needle directly
into a patient’s vein. Collection through a PIV involved skin
antisepsis with 2% chlorhexidine gluconate/70% isopropyl
alcohol prior to PIV placement, antisepsis of the catheter with
70% isopropyl alcohol, and drawing blood through the PIV.
Blood was inoculated into aerobic and anaerobic bottles and
processed on a BD BACTEC instrument. Nurses and para-
medics were instructed not to use the needle-change tech-
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nique.* There were no systematic changes in specimen col-
lection techniques during the study period.

Clinical personnel obtaining each culture determined
which collection technique to use and documented it in the
medical record. Using electronic medical record queries, we
identified cultures obtained via a PIV in the emergency de-
partment and searched for cultures collected from the same
patient within 10 minutes by dedicated venipuncture.
Matched pairs of cultures—one collected by PIV and one by
dedicated venipuncture—were used as the unit of analysis.

Results of each culture were classified as no growth, truly
positive, or contaminated. Cultures without growth of bac-
teria or fungi were classified as no growth. Cultures that grew
identical organisms compared with their matched partner
were classified as true positives.

Cultures with results not identical to their matched partner
were individually reviewed. Cultures growing organisms that
do not typically cause skin contamination—gram-negative
bacteria, anaerobic bacteria, fungi, Actinomyces species, Strep-
tococcus pneumoniae, and B-hemolytic Streptococcus spe-
cies—were classified as true positives.”

Cultures growing any of the skin contaminant organ-
isms—Aerococcus species, Bacillus species, Clostridium species,
Corynebacterium species, diphtheroids, Enterococcus species,
Micrococcus species, Propionibacterium species, viridans group
Streptococcus species, and Staphylococcus species—underwent
a standardized chart review for classification.” The chart ab-
straction instrument we used has been described elsewhere.'
Blinded to the method of culture collection, 2 infectious dis-
ease (ID) specialists reviewed the abstracted data and inde-
pendently classified culture results as contaminated, truly pos-
itive, or indeterminate. A third ID specialist evaluated cultures
classified differently by the initial 2 reviewers. Final classifi-
cation was determined by consensus of 2 reviewers.

The outcome variable was the category of blood culture
result: no growth, contaminated, or truly positive. Concor-
dant pairs were defined as matched cultures with results in
the same category, regardless of specific organisms that grew.
Discordant pairs were matched pairs with results in different
categories. McNemar’s test was used to compare the number
of discordant pairs consisting of a contaminated PIV culture
and a noncontaminated dedicated venipuncture culture ver-
sus the number of pairs with a noncontaminated PIV culture
and contaminated dedicated venipuncture culture. We cal-
culated the relative risk of contamination among PIV cultures
using dedicated venipuncture as a referent. Similarly, we used
McNemar’s test and relative risk calculations to compare the
number of truly positive cultures collected by PIV and ded-
icated venipuncture. Interrater reliability of reviewers was cal-
culated using Cohen’s .
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RESULTS

During the study period, 8,254 blood cultures were collected
in the emergency department; 1,909 cultures (23.1%) were
collected through PIVs, and 508 of these PIV cultures were
matched to cultures collected by dedicated venipuncture from
the same patient within 10 minutes. Sixty-three cultures un-
derwent review by ID specialists with agreement between the
initial 2 reviewers in 56 cultures (88.9%; k = 0.64; standard
error, 0.11). Three cultures were classified as indeterminate
and excluded, leaving 505 pairs for analyses.

Discordant results were obtained in 59 pairs (11.7%; Figure
1). These discordant pairs included 43 pairs in which one
culture was contaminated and its partner was not, including
29 with a contaminated PIV culture and 14 with a contam-
inated dedicated venipuncture culture (P = .022; Table 1).
Overall, 33 of 505 PIV cultures (6.53%) and 18 of 505 ded-
icated venipuncture cultures (3.56%) were contaminated (rel-
ative risk of contamination, 1.83; 95% confidence interval
[CI], 1.08-3.11). There were 10 discordant pairs in which the
PIV culture grew a true positive but the dedicated veni-
puncture culture did not, and 7 pairs in which the dedicated
venipuncture culture grew a true positive but the PIV culture
did not (P = 47). Of 505 cultures collected, 41 PIV cultures
(8.12%) and 38 dedicated venipuncture cultures (7.52%) were
true positives (relative risk of a true positive culture, 1.08;
95% CI, 0.88-1.32).

On the basis of these results, obtaining blood cultures
through PIVs instead of by dedicated venipuncture resulted
in 2.97 (95% CI, 0.29-7.51) additional contaminated cultures
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per 100 cultures collected without a significant change in the
number of true positives.

DISCUSSION

Our study suggests that collecting blood culture specimens
through PIVs increases the risk of contamination compared
with dedicated venipuncture. This is consistent with previous
work demonstrating increased contamination associated with
specimen collection through central venous catheters.® Three
previous studies evaluating the association between PIV col-
lection and contamination have focused on pediatric patients
and yielded conflicting results.*>'® Isaacman and Karasic’
found no association between PIV collection and contami-
nation, whereas Norberg et al° and Ramsook et al'® suggested
that PIV collection does increase contamination.

Our study had limitations. Although matching cultures
based on patient and time reduced the risk of patient-level
confounding, unmeasured factors may have confounded the
association between PIV collection and contamination. The
decision to collect cultures via a PIV was determined by clin-
ical providers; we did not explore why some patients had PIV
cultures while others did not. We selected cultures that were
explicitly labeled as collected through PIVs and by dedicated
venipuncture in the medical record. We suspect the accuracy
of the medical record to be high for these data but did not
perform a validation study. Although we classified culture
results on the basis of review by ID specialists, misclassifi-
cation was possible. This was a single site study, and its find-
ings may not be generalizable to other settings with different
culturing practices.
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FIGURE 1,
venipuncture (DV) from the same patient within 10 minutes.
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Blood culture results of 505 matched pairs of cultures collected by peripheral intravenous catheter (PIV) and dedicated
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TABLE 1. Organisms Responsible for Contaminated Cultures

No. of
pairs

Study category and organisms

PIV contaminated/DV not contaminated 29
Coagulase-negative Staphylococcus
Diphtheroids
Micrococcus species
Propionibacterium acnes
a-hemolytic Streptococcus
Aerococcus species
Bacillus species
Staphylococcus aureus
Micrococcus species
a-hemolytic Streptococcus and diphtheroids
PIV not contaminated/DV contaminated
Coagulase-negative Staphylococcus
Propionibacterium species
a-hemolytic Streptococcus
Diphtheroids
Micrococcus species
Both PIV and DV contaminated
PIV: coagulase-negative Staphylococcus/DV: Micro-
coccus species 1
PIV: Diphtheroids/DV: coagulase-negative
Staphylococcus 1
PIV: Micrococcus species/DV: Propionibacterium acnes 1
PIV: Propionibacterium acnes/DV: coagulase-negative
Staphylococcus 1
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catheter.

DV, dedicated venipuncture; PIV, peripheral intravenous

Our study suggests that collecting specimens by dedicated
venipuncture rather than through PIVs may help minimize
contamination. Collecting cultures through catheters has sev-
eral advantages associated with avoidance of additional ve-
nipuncture during the index encounter, including improved
patient comfort, reduced needle stick risks, and less time
spent obtaining cultures.” Furthermore, for some patients,
such as those who are obese, dehydrated, or edematous, spec-
imen collection through a catheter may be the only available
method for rapidly obtaining cultures. Clinicians and policy
makers developing protocols for blood culturing practices
must weigh the elevated risk of contamination associated with
PIV-drawn specimens against the advantages of collecting
specimens through catheters.
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