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We retrospectively studied the epidemiology and microbiology of peripheral line—associated bloodstream
infection (PLABSI) in comparison with central line—associated bloodstream infection (CLABSI). Among 2,208
bacteremia episodes, 106 (4.8%) PLABSI and 229 (10.4%) CLABSI were identified. In PLABSI, gram-negative

rods, especially Enterobacteriaceae, were more frequently identified than in CLABSI, and infectious disease
consultation was more frequently involved. The 7-day mortality rate was similar between the 2 groups, sug-
gesting similar adverse effects of PLABSI and CLABSI on patient outcomes.

© 2018 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.

BACKGROUND

Short-term peripheral venous catheters (PVCs) are 1 of the most
frequently used medical devices. Approximately 20%-30% of inpa-
tients are hospitalized with PVCs, and PVCs account for 80%-95% of all
types of intravascular catheters.!

The incidence of peripheral line—associated bloodstream infection
(PLABSI) was shown to be 0.18% among 85,063 PVCs; PVCs accounted
for a mean of 6.3% and 23% of nosocomial bloodstream infections
(BSIs) and nosocomial catheter-related BSIs, respectively.! BSI is a
major cause of morbidity and death in hospitalized patients,” and
attention should be focused on both PLABSI and central line—associated
bloodstream infection (CLABSI). However, many reports of PLABSI have
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been limited to those caused by Staphylococcus aureus.>™ The aim of
this study was to elucidate the epidemiology and microbiology of
PLABSI as compared with CLABSI.

METHODS

We conducted a retrospective cohort study at the National Center
for Global Health and Medicine in Tokyo, Japan, between April 2012
and March 2015. This study was approved by the Human Research
Ethics Committee (NCGM-G-001131-02).

All positive blood culture results were reviewed by infectious dis-
ease (ID) specialists, and microbiologic tests were conducted as per
Clinical and Laboratory Standards Institute (CLSI) criteria (M100-S22).

PLABSI was defined as bacteremia with at least 1 of the following
conditions: (1) the presence of phlebitis or (2) resolution of clinical
symptoms after PVC withdrawal with the careful exclusion of another
focus of bacteremia.® CLABSI was defined according to the guideline.”
The clinical significances of pathogens known as contaminants (eg,
coagulase-negative staphylococci [CoNS], Corynebacterium species,
and Bacillus species) were decided on the basis of previous reports®
and decisions by ID specialists. Peripheral catheters (Surflo; Terumo,
Tokyo, Japan) were mostly placed on forearms and rarely on upper
arms or lower extremities. The site of insertion of each case was not
available for review in this study. Transparent dressings were used
for nurses to observe the insertion sites on a daily basis.

0196-6553/© 2018 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All rights reserved.
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Table 1
Baseline characteristics of the study patients
PLABSI CLABSI
(n=106) No.(%) (n=229)No.(%) Pvalue
Age (IQR),y 76 (61-83) 68 (56-79) .006
Male sex 57(53.8) 147 (64.2) .069
Hospital onset™ 100 (94.3) 203 (88.6) .099
Consultation with ID specialists 69 (65.1) 115(50.2) .011
Comorbidities
DM 12(11.3) 33(14.4) 441
CKD 5(4.7) 47(20.5) <.001
CHF 10(9.4) 23(10.0) .862
COPD 3(2.8) 11(4.8) 401
Hematologic malignancy 5(7.0) 33(144) .009
Solid tumor 24(22.6) 65 (28.4) .268
Corticosteroid 12(11.3) 23(10.0) 722
Biologic agent use 1(0.9) 1(0.4) .576
HIV 2(1.9) 6(2.6) .683

CHF, congestive heart failure; CKD, chronic kidney disease; CLABSI, central line—associ-
ated bloodstream infection; COPD, chronic obstructive pulmonary disease; DM, diabe-
tes mellitus; ID, infectious disease; IQR, interquartile range; PLABSI, peripheral
line—associated bloodstream infection.

*Hospital onset was defined as a positive blood culture obtained from patients who
had been hospitalized >48 hours.

Bivariate analyses were performed using the Fisher exact test or
the x2 test for categorical variables and the Mann-Whitney U test for
continuous variables. Statistical significance was defined as 2-sided P
< .05. All statistical analyses were performed using Statistical Package
for the Social Sciences software version 23.0 (IBM, Chicago, IL).

RESULTS

Among all-cause—positive blood culture episodes (n =2,208), 335
(15.2%) were considered to be catheter-related BSIs: 106 (4.8%) were
PLABSI and 229 (10.4%) were CLABSI. The baseline characteristics of
study patients are summarized in Table 1. The median age was 71

years (interquartile range, 58.3-80.3 years), and 204 (60.9%) patients
were men. Most episodes of both PLABSI and CLABSI occurred in hos-
pital settings (94.3% and 88.6%, respectively). ID consultations were
more frequently observed in PLABSI (PLABSI vs CLABSI: 65.1% vs
50.2%, P=.011). Compared with PLABSI, CLABSIs were more fre-
quently detected in patients of younger age, those with chronic kid-
ney diseases, and those with hematologic malignancy (P=.006, P <
.001, and P=.009, respectively).

With regard to their microbiology (Table 2), gram-positive cocci
were the main cause of both PLABSI and CLABSI (47.2% and 58.1%,
respectively). Gram-negative rods (GNRs) were more frequently iden-
tified in PLABSI (n=35 [33%]) than in CLABSI (n=43 [18.8%])
(P=.004). Enterobacteriaceae (eg, Enterobacter cloacae [n = 8], Klebsi-
ella pneumoniae [n = 5], and Serratia marcescens [n = 4]) accounted for
most PLABSI-causing GNRs and were more frequently isolated from
PLABSI (n=27 [25.5%]) than from CLABSI (n=28 [12.2%]) (P=.002).
The prevalence of nonfermenting GNRs did not differ between PLABSI
and CLABSI. CLABSI was significantly associated with CoNS (PLABSI vs
CLABSI: 19.8% vs 31.9%, P=.022), enterococci (PLABSI vs CLABSI: 2.8%
vs 8.7%, P=.047), and Candida species (PLABSI vs CLABSI: 11.3% vs
20.5%, P=.040).

The 7-day mortality rate was similar between PLABSI and CLABSI
(4.7% vs 6.1%, P=.601), whereas CLABSI tended to have higher 30-day
mortality rates (PLABSI vs CLABSI: 12.6% vs 21.9%, P=.053).

DISCUSSION

We found significant epidemiologic and microbiologic differences
between PLABSI and CLABSI. Our finding that Enterobacteriaceae are
the most frequently identified organism in PLABSI is different from
that of previous reports,%° in which S aureus was identified as the
most frequent cause of PLABSI. There are a few possible explanations
for this discrepancy. First, the prevention methods for PLABSI differ;
in this study, peripheral catheters were regularly replaced at least
once every 96 hours to reduce risk of infection, whereas catheters

Table 2
Comparison of causative organisms between PLABSI and CLABSI
PLABSI CLABSI
(n=106) No. (%) (n=229) No. (%) OR (95% CI) Pvalue
Gram-positive cocci 50(47.2) 133 (58.1) 0.64(0.41-1.02) .062
Coagulase-negative staphylococci 21(19.8) 73 (31.9) 0.53(0.30-0.92) .022
Staphylococcus aureus 26 (24.5) 39(17.0) 1.58 (0.90-2.77) 107
MRSA 13(12.3) 19(8.3) 1.55(0.73-3.26) 317
Enterococcus species 3(2.8)" 20(8.7)" 0.30(0.09-1.05) .047
Gram-positive rods 10(94) 12 (5.2) 1.88 (0.79-4.51) 150
GNRs 35(33.0) 43(18.8) 2.13(1.26-3.60) .004
Enterobacteriaceae 27 (25.5)" 28 (12.2)° 2.45(1.36-4.42) .002
Nonfermenting GNR 8(7.5)*" 16 (7.0)'f 1.09 (0.45-2.63) .853
ESBLE 1(0.9) 1(0.4) 2.17(0.13-35.05) 585
CRE 1(0.9) 0 NA NA
Polymicrobial 6(5.7) 23(10.0) 0.54(0.21-1.36) 185
Candida species 12(11.3) 47(20.5) 0.49 (0.25-0.98) 040

(I, confidence interval; CLABSI, central line—associated bloodstream infection; CRE, carbapenem-resistant Enterobacteriaceae; ESBLE, extended-spectrum p-lactamase—producing
Enterobacteriaceae; GNRs, gram-negative rods; MRSA, methicillin-resistant Staphylococcus aureus; NA, not applicable; OR, odds ratio; PLABSI, peripheral line—associated bloodstream

infection.
*Including Enterococcus faecalis (n = 3).

fIncluding E faecalis (n = 10), Enterococcus faecium (n = 7), Enterococcus avium (n = 1), Enterococcus gallinarum (n = 1), Enterococcus raffinosus (n=1).

Including Bacillus cereus (n =7), Corynebacterium species (n = 2), Bacillus subtilis (n=1).
SIncluding Corynebacterium species (n=10), B cereus (n=2).

"Including Enterobacter cloacae (n =8), Klebsiella pneumoniae (n = 5), Serratia marcescens (n = 4), Citrobacter freundii (n = 3), Escherichia coli (n = 3), Enterobacter aerogenes (n = 2), Kleb-
siella oxytoca (n = 2), Cedecea species (n = 1), Enterobacter agglomerans (n=1) (2 bacteria were isolated from the same episode).
YIncluding E cloacae (n=8), E coli (n=6), K pneumoniae (n=6), S marcescens (n=4), C freundii (n=1), E aerogenes (n=1), K oxytoca (n= 1), Proteus vulgaris (n=1), Pantoea species

(n=1) (1 bacteria were isolated from the same episode).

**Including Pseudomonas aeruginosa (n = 3), Acinetobacter Iwoffii (n = 2), Acinetobacter baumannii (n = 1), Pseudomonas fluorescens (n = 1), and Stenotrophomonas maltophilia (n=1).
ncluding P aeruginosa (n = 10), S maltophilia (n = 3), A baumannii (n = 2), and Chryseobacterium species (n=1).
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were left in place until the occurrence of complications in the previ-
ous study.®® Second, different practices in the use of PVCs and central
venous catheters among studies might have influenced the results.
For example, it is common practice in Japan to complete relatively
long courses of intravenous treatment (eg, infective endocarditis) by
PVCs rather than central venous catheters. In this study, it is unlikely
that other frequent causes of bacteremia caused by GNRs (eg, urinary
tract infections) were misclassified as PLABSI, because ID specialists
reviewed medical charts and diagnosed PLABSI, and ID consultants
were frequently involved (>65%) in its management.

Gram-positive cocci and Candida species were more frequently
isolated from patients with CLABSI in this study. This result was con-
sistent with previous reports that identified CoNS as the most com-
mon organism among CLABSI cases.®®

This study demonstrated 2 other important findings. First, PLABSI
and CLABSI should receive greater focus as targets for infection con-
trol, given the similar 7-day mortality rates between both BSIs and
the observation that PLABSI accounted for 4.8% of all-cause positive
blood culture episodes. Although the 30-day mortality rate tended to
be higher in CLABSI than in PLABSI, this is probably because of a
higher rate of comorbidities in patients with CLABSI. Second, ID con-
sultations were more frequently observed in episodes of PLABSI. This
might be owing to the difficulty of diagnosing PLABSI and a lack of
awareness of PLABSI as a cause of bacteremia among physicians.

As limitations, in addition to the retrospective nature of this study,
our finding on the relation of ID consultations and PLABSI might not
be generalizable to other health care systems.

In conclusion, PLABSI has similar adverse effects on patient out-
comes as CLABSI. Appropriate prevention and treatment measures
are just as necessary for PLABSI as for CLABSI, which might have been
underestimated previously.
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