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Figure 2: Forest Plot showing Relative Risk of CLABSI Episodes with PICCs Versus CVCs, by Patient Type 
 

NOTE: Weights are from random effects analysis
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The Risk of Bloodstream Infection Associated with Peripherally
Inserted Central Catheters Compared with Central Venous
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background. Peripherally inserted central catheters (PICCs) are associated with central line–associated bloodstream infection (CLABSI).
The magnitude of this risk relative to central venous catheters (CVCs) is unknown.

objective. To compare risk of CLABSI between PICCs and CVCs.

methods MEDLINE, CinAHL, Scopus, EmBASE, and Cochrane CENTRAL were searched. Full-text studies comparing the risk of CLABSI
between PICCs and CVCs were included. Studies involving adults 18 years of age or older who underwent insertion of a PICC or a CVC
and reported CLABSI were included in our analysis. Studies were evaluated using the Downs and Black scale for risk of bias. Random
effects meta-analyses were used to generate summary estimates of CLABSI risk in patients with PICCs versus CVCs.

results. Of 1,185 studies identified, 23 studies involving 57,250 patients met eligibility criteria. Twenty of 23 eligible studies reported
the total number of CLABSI episodes in patients with PICCs and CVCs. Pooled meta-analyses of these studies revealed that PICCs were
associated with a lower risk of CLABSI than were CVCs (relative risk [RR], 0.62; 95% confidence interval [CI], 0.40–0.94). Statistical
heterogeneity prompted subgroup analysis, which demonstrated that CLABSI reduction was greatest in outpatients (RR [95% CI], 0.22
[0.18–0.27]) compared with hospitalized patients who received PICCs (RR [95% CI], 0.73 [0.54–0.98]). Thirteen of the included 23 studies
reported CLABSI per catheter-day. Within these studies, PICC-related CLABSI occurred as frequently as CLABSI from CVCs (incidence
rate ratio [95% CI], 0.91 [0.46–1.79]).

limitations. Only 1 randomized trial met inclusion criteria. CLABSI definition and infection prevention strategies were variably reported.
Few studies reported infections by catheter-days.

conclusions. Although PICCs are associated with a lower risk of CLABSI than CVCs in outpatients, hospitalized patients may be just
as likely to experience CLABSI with PICCs as with CVCs. Consideration of risks and benefits before PICC use in inpatient settings is
warranted.
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The use of peripherally inserted central catheters (PICCs) has
grown in contemporary medical practice. Multiple reasons,
including ease of insertion, numerous uses (eg, medication
administration and venous access), perceived safety, and cost-
effectiveness compared with other central venous catheters
(CVCs), account for this popularity.1,2 Furthermore, the pro-
liferation of nursing-led PICC teams has made their use con-
venient and accessible in many settings.3,4

Despite these salient benefits, PICCs are also associated with

central line–associated bloodstream infection (CLABSI),1-3 a
healthcare-acquired complication that prolongs hospitaliza-
tion and increases cost and mortality.4-6 Although CLABSI
prevention has been a topic of national importance, ambi-
guity regarding the risk of PICC-related CLABSI exists. Al-
though some evidence suggests that PICCs are associated with
a lower risk of CLABSI than other devices,7-9 other data sup-
port the contrary viewpoint.10,11 As the use of PICCs expands
to include vulnerable populations, including those that are
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