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surveillance definitions [5e7]. Numerators were extracted
from the Laboratory Information System and checked with
starting from quartile (Q)4, 2012 up to Q2, 2020 and stratified
between ICU and non-ICU units. A hospital-wide significant and
Healthcare-associated bloodstream infection (BSI) and
especially central-line-associated bloodstream infection
(CLABSI) are known to be preventable in up to 70% of cases
[1e3]. In acute care hospitals, mean CLABSI rates of 1.44e20.90
per 1000 central-line-days (CLD) in the intensive care units
(ICUs) of the International Nosocomial Infection Control Con-
sortium (2010e2015) have been reported [4]. The Belgian
incidence of healthcare-associated BSI, at 8.4 per 10,000
patient-days, has changed little during recent years in acute
care hospitals (www.nsih.be). One healthcare-associated BSI
out of four was classified as CLABSI. At University Hospitals
Leuven, surveillance of CLABSI started in the year 2012.
Because of an initially high CLABSI rate of 4.4 and 6.1 per 1000
CLD in non-ICU and ICU units respectively, a hospital-wide
quality improvement project was initiated.

We aim to report how we established a multi-faceted
approach to reduce CLABSI incidence, using evidence-based
practices for central-line insertion and maintenance. Well-
defined surveillance definitions were used, based on both US
Centers for Disease Control and Prevention and Belgian
ent Infection Control,
euven, B-3000, Belgium.

ven.be (V. Saegeman).

ociety. Published by Elsevier
medical charts. Per quarter, blood and catheter tip culture
results from all patients were scored according to the CLABSI
definition.

As an outcome measure for this improvement project, the
number of CLABSIs per 1000 CLD was assessed per ward. The
benchmark for action was internally determined as surpassing
one CLABSI per 1000 CLD during two consecutive quarters [5].

Figure 1 presents the evolution in quarterly CLABSI rates,

persistent decline of 61% CLABSIs was reached over the con-
secutive years of surveillance, with 1.3 and 2.8 CLABSIs per
1000 CLD on non-ICU and ICU units, respectively, in Q2, 2020.

The quality improvement actions leading to the observed
decline in CLABSI rate in our hospital were multi-faceted,
involving both basic infection control measures and techno-
logical interventions.

Basic socio-adaptive interventions to improve compliance
with the catheter insertion and catheter care procedure were
implemented first. As was demonstrated by the Study of the
Efficacy of Nosocomial Infection Control (SENIC), surveillance is
an important aid when starting with a programme to reduce
CLABSI [8]. Our obtained surveillance data were reported to all
involved healthcare workers of the hospital wards. This feed-
back makes them aware of the problem and empowers them in
understanding the importance of compliance with hand
hygiene principles and care bundles. On the other hand,
stakeholders may ask for interventions based on high CLABSI
rates.

Adherence to the indications for hand hygiene was meas-
ured with focus on hand hygiene before approaching a central
line, supplemented with items of the catheter care and the
catheter insertion bundle. Training techniques such as
simulation-based training and locally developed e-learning
modules focusing on the correct aseptic technique before
catheter insertion and access were introduced.
Ltd. All rights reserved.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhin.2022.07.028&domain=pdf
http://www.nsih.be
mailto:veroniek.saegeman@uzleuven.be
www.sciencedirect.com/science/journal/01956701
http://www.elsevier.com/locate/jhin
https://doi.org/10.1016/j.jhin.2022.07.028
https://doi.org/10.1016/j.jhin.2022.07.028
https://doi.org/10.1016/j.jhin.2022.07.028


0

20
12

 Q
4

20
13

 Q
1

20
13

 Q
2

20
13

 Q
3

20
13

 Q
4

20
14

 Q
1

20
14

 Q
2

20
14

 Q
3

20
14

 Q
4

20
15

 Q
1

20
15

 Q
2

20
15

 Q
3

20
15

 Q
4

20
16

 Q
1

20
16

 Q
2

20
16

 Q
3

20
16

 Q
4

20
17

 Q
1

20
17

 Q
2

20
17

 Q
3

20
17

 Q
4

20
18

 Q
1

20
18

 Q
2

20
18

 Q
3

20
18

 Q
4

20
19

 Q
1

20
19

 Q
2

20
19

 Q
3

20
19

 Q
4

20
20

 Q
1

20
20

 Q
2

1

2

3

4

5

C
L

A
B

S
I/

1
0
0
0
 C

L
D

6

7

8

3.1

2.8

3.7

4.4

4.4
4.2
4.1

4.7

4

5.3

4.4

3.33.3

3.1

2.8
2.6

2.1 1.9

2.6

2.3

2.9

2.8

2

2.4

1.4
1.6

1.3
1.5

1.6

2.8 2.8

1.8
1.5

1.3

1.6 1.6

1.4
1.2

1.31.4

1.3
1.1

2.3

2.1

2.1

3.8

3.1

2.3

3.2
3.0

4.6

6.1
6

7

5.9

3.9
4 4.1

4.8

3.7

3.9

Figure 1. Evolution in quarterly central-line-associated bloodstream infection rate per 1000 central-line-days (CLABSI/1000 CLD) in
intensive care units (ICU; black line) and non-ICU units (grey line), University Hospitals Leuven, from Q4, 2012 to Q2, 2020.
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After having reached a stable and good compliance rate due
to these basic interventions, continued surveillance permits to
check the need for supplementary actions.

In case the CLABSI rate was still higher than the benchmark
of more than one CLABSI per 1000 CLD, technological inter-
ventions were performed. The latter interventions may be
implemented either hospital-wide or were ward-specific
based on a risk assessment. Hospital-wide interventions in
our setting included a change to chlorhexidine digluconate
(CHG) 2% in alcohol 70% for catheter insertion and care. A
standardized care plan per catheter type integrated in the
electronic patient file was another hospital-wide intervention
offering healthcare workers a reminder to check all items of a
catheter care bundle while caring for a patient; a daily check
of the necessity of the central line, visual inspection of the
insertion site, dressing change, and administration set
replacement are integrated in this care plan.

In selected wards with persistently high rates of CLABSI,
specific technological interventions were introduced: a CHG
dressing, CHG washcloths, antimicrobial-coated catheters, and
a custom-made administration set with needleless connectors
and hub protectors.

The CLABSI rate in our hospital decreased from 4.4 to 1.3 per
1000 CLD on non-ICU and from 6.1 to 2.8 CLABSIs per 1000 CLD
on ICU units between Q4, 2012 and Q2, 2020, respectively
(decrease of 71% and 54%). The proportion of units (ICU and
non-ICU units) achieving a CLABSI rate of less than one per 1000
CLD per quarter gradually increased from 40% to 58% between
Q4, 2012 and Q2, 2020. As expected, the use of central lines
also decreased over the years, with an almost 10% decline from
32,338 CLD in Q4, 2012 to 29,334 in Q2, 2020. In addition, the
COVID-19 pandemic did not hamper this positive evolution.

In conclusion, by contrast with national data reporting little
change in CLABSI rates in Belgian hospitals between 2013 and
2019, the CLABSI rate and catheter utilization ratio have been
decreasing in our hospital since 2012. A large-scale quality
improvement project with continuous surveillance together
with basic infection prevention and technological interventions
to scale up quality of central line insertion and maintenance
practices enabled this success.
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