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Background: The rate of bloodstream infections (BSIs) is disproportionately high in hemodialysis (HD) 

patients with central venous catheters (CVCs) versus those with permanent accesses, contributing to poorer 

outcomes, such as increased rates of death and hospitalizations. 

Study Design: 12-month, prospective, cluster-randomized, multicenter, open-label trial. 

Setting & Participants: 40 Fresenius Medical Care North America dialysis facilities were matched and 

paired by positive blood culture rate and number of patients with CVCs and then cluster-randomized with 20 in 

each study group. 2,470 patients participated in the study (1,245, intervention group; 1,225, control group), 

accruing approximately 350,000 CVC-days. 

Intervention: Use of ClearGuard HD Antimicrobial Barrier Caps versus use of standard CVC caps; 

assigned at the facility level. 

Outcome: Primary end point was positive blood culture rate as an indicator of BSI rate. 

Measurements: Positive blood cultures, hospital admissions for BSI, hospitalization-days for BSI, 

intravenous antibiotic starts, and CVC-days. 

Results: Baseline positive blood culture rates were similar (P 5 0.8) between groups. Use of ClearGuard 

HD caps for 12 months was associated with a 56% lower BSI rate versus use of standard CVC caps (0.26 vs 

0.59/1,000 CVC-days, respectively; P5 0.01). When considering sustained use (defined as last 6 months of 

the study), the intervention versus the control was associated with a 69% lower BSI rate (0.22 vs 0.72/1,000 

CVC-days, respectively; P 5 0.01), 43% fewer hospital admissions for BSI (0.28 vs 0.48/1,000 CVC-days, 

respectively; P5 0.04), and 51% fewer hospitalization days for BSI (2.42 vs 4.94/1,000 CVC-days, 

respectively; P5 0.04). No device-related adverse events were reported. 
Limitations: Study was open label; patients occasionally received HD at nonresearch facilities; patients did 

not receive the intervention when hospitalized. 

Conclusions: The findings show that use of ClearGuard HD Antimicrobial Barrier Caps, when compared 

with standard CVC caps, significantly lowers rates of catheter-related BSIs and hospital admissions for BSI in 

HD patients using CVCs. 
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ignificant efforts have been made over the past 25
years to reduce the number of bloodstream in-

fections (BSIs) that are caused by use of hemodialysis
(HD) central venous catheters (CVCs) in patients with
end-stage renal disease. These efforts include the
Centers for Medicare & Medicaid Services Fistula
First initiative,1 Centers for Disease Control and
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Prevention (CDC) guidelines including Scrub-the-
Hub protocol,2 education and training of health care
personnel,3 and using antimicrobial locks.3-8 Despite
these efforts, the use of CVCs for HD continues to be
a leading contributor to higher rates of BSI, hospi-
talization, morbidity, and mortality, as well as

9,10increased health care costs.
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ABSTRACT
Central venous catheters (CVCs) contribute disproportionately to bloodstream infection (BSI) and, by
extension, to infection-related hospitalization, mortality, and health care costs in patients undergoing
dialysis. Recent product advancements may reduce BSIs, but a suffi ciently powered comparative-effec-
tiveness study is needed to facil itate evi dence-based patient care decisions. In a 13-mont h, prospective , 
cluster -randomized, open-label tria l, we comparedBSI rates in fac ilities usingClearGuard HD antimicrobial 
ba rrier caps (ClearGuard group) with those in fac ilities using T ego hemodialysis conn ectors plus Curos 
disinfecting caps (Tego+Curos group). Forty DaVita dialysis facilities in the United States were pair-
matc hed by BSI rate, num ber of patien ts using CVCs, and g eographic location, and then clust er random-
ized 1:1. We enrolled all adul t patients undergoing dial ysis with CVCs at the se facilities, except tho se 
al lergic to heparin or chl orhexidine. Over all, 1671 patients p articipated in the study, accrui ng . 183,000
CVC-da ys. The study out come was positive blood culture (PBC) rate as an indic ator of BSI rate. We calcu-
la ted results at the clust er level and adjusted for th e faci lity cluster effect. During a 3-month r un-in period 
immediately before stud y in terventions, the groups had similar BSI rat es (P =0.8). During the 13-month 
interventio n period t hat i mmedia tely fo llowed, the ClearGuard group had a BSI rate signifi cantly lowe r 
than th at of the Tego+Curos group (0.28 versus 0.75 PBCs per 1000 CVC-days, respectively; P =0.001). No 
device-related adv erse event s were reported. In conclusion, compared with Tego connectors plus Curos 
caps, ClearGuard HD a ntimi crobial barrier caps signifi cantly lowered the rate of cathete r-related BSIs in 
patien ts undergoing hemodialysis using CVCs, representing an important advance ment in hemodial ysis
patien t care. 

J Am Soc Nephrol 29: 1336–1343, 2018. doi: https:/ /doi.o rg /1 0.1 681/ASN.2 017080870 

Central venous catheters (CVCs)areused in only19%
of dialysis procedures in the United States, but are 
responsible for 70% of vascular access–related blood-
stream infections (BSIs).1 In addition, BSI is the 
second leading cause of death among patients under-
going hemodialysis who use CVCs for their vascular 
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Significance Statement 

Catheter-related bloodstream infections are a common 
complication re lated to hemodi alysis centra l ve nous 
catheter (CVC) use and they contribute to increased 
infection-related hospitalization, mortality, and health 
care costs. Devices are curr ently available that are 
desi gned to reduce these inf ecti ons, but published
comparative effectiveness data a re needed to allow 
evidence-based patient care decis ions. This ma nus cript
describes a large, multicenter, randomized clinical 
study in a real-world setting. The res ults show that use of 
ClearGuard HD Antimicrobial Barrie r Caps, when 
compared with Tego connectors plus Curos caps, re-
sults in a signifi cantly lower rate of cath eter-related BSIs 
in patients undergoing hemodialysis using CVCs. This 
represents an important advancement in hemodialysis
patient care for patients di alyzing with CVCs. 

1336 ISSN : 1046-6673/2904-1336 J A m Soc Nephrol 29: 1336–1343, 2018 

 b
y 

gu
es

t o
n 

M
ay

 7
, 2

02
0.

 C
op

yr
ig

ht
 2

01
8 

Th
e 

A
m

er
ic

an
 S

oc
ie

ty
 o

f N
ep

hr
ol

og
y 

ht
tp

s:
//j

as
n.

as
nj

ou
rn

al
s.o

rg
D

ow
nl

oa
de

d 
fr

om
 

CLINICAL RESEARCH www.jasn.org 

Cluster-Randomized Trial of Devices to Prevent 
Catheter-Related Bloodstream Infection 

Steven M. Brunelli,1 David B. Van Wyck,2 Levi Njord,2 Robert J. Ziebol,3 Laurie E. Lynch,3 

and Douglas P. Killion 3 

1DaVita Clinical Research, Minneapolis, Minnesota; 2DaVita, Inc., Denver, Colorado; and 3Pursuit Vascular, Inc., Maple 
Grove, Minnesota 

ABSTRACT 
Central venous catheters (CVCs) contribute disproportionately to bloodstream infection (BSI) and, by 
extension, to infection-related hospitalization, mortality, and health care costs in patients undergoing 
dialysis. Recent product advancements may reduce BSIs, but a sufficiently powered comparative-effec-
tiveness study is needed to facilitate evidence-based patient care decisions. In a 13-month, prospective, 
cluster-randomized, open-label trial, we compared BSI rates in facilities using ClearGuard HD antimicrobial 
barrier caps (ClearGuard group) with those in facilities using Tego hemodialysis connectors plus Curos 
disinfecting caps (Tego+Curos group). Forty DaVita dialysis facilities in the United States were pair-
matched by BSI rate, number of patients using CVCs, and geographic location, and then cluster random-
ized 1:1. We enrolled all adult patients undergoing dialysis with CVCs at these faciliti es , except those 
allergic to heparin or chlorhexidine. Overall, 1 671 patient s participated in the study, a ccruing .18 3,000 
CVC-days . T he study outcome was posit ive blo od culture (PBC) r ate as an indicator of BSI rate. We calc u-
lated results at the cluster l evel and adjusted for the facili ty cluster effect. During a 3-month run-i n period 
immediately before study interventions, th e groups had similar BSI rates (P=0.8). During the 13-month
in terventi on pe riod that immediately follow ed, the ClearG uard group had a BSI rat e sign ificantly lower 
than that of the Tego+Curos group (0.28 versus 0. 75 PBCs per 1000 CVC-d ays, respectively; P=0.001). No 
de vice-related adverse events were reported. In conclusion, compared with Tego co nnectors plus C uros 
caps, ClearGu ard HD antimicr obi al bar rier ca ps sig nificantly lowered the rate of ca theter-related BSIs in 
patients un der going hemod ialysis using CVCs, represent ing an important adva ncement in hemodialys is 
patient care. 

J Am Soc Nephrol 29: 1336–1343, 2018. do i: https ://do i.org/10.1681/ASN.2017080870 

Central venous catheters (CVCs) are used inonly19% 
of dialysis procedures in the United States, but are 
responsible for 70% of vascular access–related blood-
stream infections (BSIs).1 In addition, BSI is the 
second leading cause of death among patients under-
going hemodialysis who use CVCs for their vascular 

Received August 11, 2017. Accepted February 1, 2018. 

Published online ahead of print. Publication date available at 
www.jasn.org. 

Correspondence: Robert Ziebol, Pursuit Vascular, Inc., 6901 E 
Fish Lake Road, Ste 166, Maple Grove, MN 55369. Email: rziebol@ 
pursuitvascular.com 

Copyright © 2018 by the American Society of Nephrology 

Significance Statement 

Catheter-related bloodstream infections are a common 
complication related to hemodialysis central venous 
catheter (CVC) use and they contribute to increased 
infection-related hospitalization, mortality, and health 
care costs. Devices are currently available that are 
designed to reduce these infections, but published 
comparative effectiveness data are needed to allow 
evidence-based patient care decisions. This manuscript 
describes a large, multicenter, randomized clinical 
study in a real-world setting. The results show that useof 
ClearGuard HD Antimicrobial Barrier Caps, when 
compared with Tego connectors plus Curos caps, re-
sults in a signifi cantly lower rate of catheter-related BSIs 
in patients undergoing hemodialysis using CVCs. This 
represents an important advancement in hemodialysis 
patient care for patients dialyzing with CVCs. 

1336 ISSN : 1046-6673/2904-1336 J Am Soc Nephrol 29: 1336–1343, 2018 

 b
y 

gu
es

t o
n 

M
ay

 7
, 2

02
0.

 C
op

yr
ig

ht
 2

01
8 

Th
e 

A
m

er
ic

an
 S

oc
ie

ty
 o

f N
ep

hr
ol

og
y 

ht
tp

s:
//j

as
n.

as
nj

ou
rn

al
s.o

rg
D

ow
nl

oa
de

d 
fr

om
 

Antimicrobial Barrier Caps for Haemodialysis Catheters 
Clinically proven to reduce the rate of CLABSIs in haemodialysis catheter patients 

ClearGuard™ HD 

ClearGuard HD Clinical Evidence 
Multiple large, prospective, cluster-randomised, multicenter, open-label trials demonstrated a significant reduction in the 
rate of PBCs and CLABSIs using ClearGuard HD caps vs. control groups. 
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