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Highlights

What we know about the topic:

¢ Recommendations for the use of vascular access care bundles to reduce infection are followed for different devices.
 The risk of arterial catheter-related infection is comparable with short-term, non-cuffed central venous catheters.
 There are practice concerns for clinicians inserting and caring for peripheral arterial catheters.

What this paper adds:

* The selected studies had a theme of decreased infection after using bundled strategies for all devices.

* Few studies addressed use of bundles for care of peripheral arterial catheters.

* High quality research should be performed about using care bundles for insertion and care of arterial catheters.

Abstract

Introduction: A scoping review of the literature was performed.

Aims/Objectives: To find information on the use of care bundles for care of arterial, central, and peripherally
inserted venous catheters.

Methods: Data was extracted by 2 independent researchers using standardized methodology

Results: Results of 84 studies included 2 (2.4 %) randomized controlled trials, 38 (45.2%) observational studies,
29 (34.5%) quality projects, and 15 (17.9%) reviews. Populations had more adults than pediatric patients.
All studies had the most prominent theme of decreased infection in all devices after using bundle strategies.
Discussion and Conclusions: The mapping of available evidence strongly supports the use of care bundles to
reduce infection in the care of all intravascular devices. However, deficiencies regarding practice concerns
about insertion and care of arterial catheters highlight areas for future research with the aim to eliminate
the gap in the evidence of studies of care bundles for peripheral arterial catheters.
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Background and Significance

frequently performed practice in anesthesia, critical care,

and emergency medicine is insertion of a peripheral arte-

rial catheter (AC) for hemodynamic monitoring and fre-
quent blood sampling. With millions inserted annually in the
United States, peripheral AC associated complications include
dislodgement, mechanical failure, and infection." The risk of
AC related infection has been known for over a decade to be
comparable with short-term, noncuffed central venous catheters
(CVCs).'-% ACs have been described as the most manipulated
intravascular device in Intensive Care Units and the operating
room increasing risk factors, with the need for an AC bundle
described in 2008 and 2010"8 to decrease risk and improve
patient safety. The literature also shows that guidelines recom-
mended by the Centers for Disease Control for AC insertion
have often not been followed.” Such evidence indicates a need
for a standardized approach for insertion and care of peripheral
ACs to improve practice by featuring the specified interven-
tions of patient assessment, an appropriate aseptic technique,
and correct insertion and/or securement methods. A standard-
ized safe insertion bundle incorporating ultrasound-guidance
for ACs has recently been published to promote procedural
excellence.'” Standardization with a structured framework
has been achieved using insertion and care bundles, initially
with CVCs, incorporating specified interventions that improve
practice, effectiveness, and patient safety in an efficient and
cost-effective manner to minimize complications.!' To clarify,
the key features of a care bundle are collective, reliable, and
continuous performance to improve care.'>!* Many bundles fo-
cus on hospital-acquired infections,'*'® particularly central line
associated blood stream infections (CLABSIs). The landmark
Michigan Keystone Intensive Care Unit Patient Safety Program
in 2006 resulted in the large (66%) and sustained decreased rate
of catheter related blood stream infections (CRBSIs).!* How-
ever, audit processes report improved care in many aspects of
care delivery following implementation of care bundles.”® An
AC care bundle to facilitate best practice for AC insertion and
care is overdue.

This scoping review will map the existing literature about care
bundles for all intravascular devices, with a focus on peripheral
ACs. Such a review is a useful tool for evidence reconnaissance
by providing a broad topic overview.?! Conceptual analysis will
describe and interpret aspects of the care bundle, as developed
by the Institute for Healthcare Improvement, to inform about fu-
ture research about ACs.”>** The extent of available research and
research methodologies will be examined. Analysis of the range
of research literature will provide conceptual clarity about the
topic, as well as providing an overview of the field and breadth
of evidence. We will incorporate the key concept of scoping by
clarifying definitions and providing a narrative overview of the
literature. This will outline what is already known, and thus iden-
tify important clinical practice concerns that exist for ACs. Thus,
gaps in the research will be identified.

Aims and Objectives
The aim of this scoping review is to identify the features of
bundled interventions for vascular access devices that deter-

mine care outcomes and to highlight research gaps about care
bundles for peripheral ACs. The objectives are to examine and
map an overview of the research.

We focused our review on the following research questions:

What types of care bundles for vascular access devices have
been reported?

What are the bundle components of existing vascular access
device bundles?

What are the outcomes of the introduction of care bundles for
specific intravascular access devices?

Design and Methods

A review design was selected and a scoping review of liter-
ature was performed, modelled on the frameworks of Arksey
and O’Malley® and the Cochrane Health Group,** and carried
out according to the Methodology for Joanna Briggs Institute
Scoping Reviews.”!

Literature about “care bundles” and “arterial catheters” pub-
lished in English with no time limit was included, with the
following broad criteria of intervention type, population, and
geographical location: (1) all intravascular devices; (2) adult
and pediatric populations; and (3) all operating rooms and crit-
ical care units.

The investigators adopted a consultative approach to the
scoping framework, to ensure a consistent application of the
inclusion criteria.

Search Strategy

A health sciences librarian performed a preliminary search
of the topic “care bundle and arterial catheters/lines”, and no
literature was found. A subsequent search required broad-
ened search criteria, so the databases Cochrane Database of
Systematic Reviews, Evidence for Policy and Practice Infor-
mation (EPPI) Reviewer, Joanna Briggs Institute of System-
atic Reviews and Implementation Reports (JBISRIR), Scopus,
PubMed, Cumulative Index of Nursing and Allied Health Lit-
erature (CINAHL), and Excerpta Medica Database (EMBASE)
were searched.

Study Identification and Selection

References were imported from Endnote™ (Clarivate Ana-
lytics, Pheladelphia, PA) and considered using the inclusion/
exclusion process. Two independent investigators (HR and JG)
screened each reference, title, and abstract. The full text of as-
sessed studies deemed as relevant were then evaluated by the
same 2 reviewers using a standard evaluation tool. Data was
extracted from the full text of eligible studies according to
the inclusion/exclusion criteria, using a standardized data ex-
traction form. Discrepancies were resolved by discussion and
consensus. If consensus could not be reached, a third reviewer
(CW) was available to adjudicate.

Data Charting and Collation

Data were extracted from Endnote (Clarivate Analytics) to
Excel (Microsoft, Redmond, Washington) by 1 reviewer (HR)
with the articles organized according to authors, publication
year, study type, the study’s details, profession of first author,
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location, clinical setting, population, outcomes, and fund-
ing. A 10% sample was checked for accuracy by the second
reviewer (JG). The 2 investigators (HR and JG) then inde-
pendently reviewed each article and met to consider findings
to achieve consensus. Study quality was not fully assessed,
but a brief commentary for each publication was included.
Data were collated in accordance with study type. Risk of
bias was not assessed according to the goals of a scoping re-
view, designed to evaluate the breadth of research rather than
the depth. Emphasis was placed on the methodological quali-
ty of available studies. Authors were not contacted to provide
additional information or full text, if not readily available.

Data Synthesis

Data were synthesized in a descriptive manner, mapping the
aspects of the literature specified in our research questions. The
research was grouped in accordance with study design, device
type, first author’s profession, geographical study location, and
outcomes.

Reporting of Results

Tables were created to demonstrate the flow of inclusion/
exclusion for study selection, characteristics, and study out-
comes, as follows. The search results were collated using
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) method,”® an evidence-based
minimum set of items that may be applied to scoping re-
views. Our literature search was summarized in the PRISMA
Flow Diagram (Figure). Characteristics of included studies
are presented in Table 1, and study outcomes are listed in
Table 2.

Results
Characteristics
The final review included 2 randomized controlled trials, 38
observational studies, 29 quality projects, and 15 reviews.
More than half of the studies were published in the United
States (35.7%) and the United Kingdom (20.2%), while the re-
mainder were published worldwide in Europe (22.6%), Asia
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(8.3%), Australia (7.1%), the Republic of Ireland (2.4%), the
Middle East (1.2%), and South America (1.2%). First author
professions were predominantly medical doctors (69%), fol-
lowed by nurses (26.2%) (Table 1).

Population Demographics

Patient populations were primarily adults (n = 60, 71.5%),
with fewer pediatric patients (n = 24, 28.5%). These popula-
tions were divided by device type. The pediatric population
studies were only about CVCs (n = 24, 28.5%). The adult stud-
ies involved various devices, but CVCs were the most frequent-
ly studied device (51, 60.7%). Other devices less frequently
studied were peripherally inserted central catheters (n = 4,
4.8%), peripherally inserted venous catheters (n = 4, 4.8%),
and ACs (1, 1.2%) (Table 1).

Outcome Themes of Bundled Interventions

The most prevalent outcome studied was infective for all vas-
cular access devices of ACs, CVCs (adult), CVCs (pediatric),
peripherally inserted central catheters, and peripherally insert-
ed venous catheters (n = >69 individual studies, 82.1%). Re-
view articles also discussed infective outcomes (n = 5, 5.9%).
Many were statistically significant, while others did not report
significance. All studies of each vascular access type reported

Table 1. Characteristics of Included Studies, N = 84 (100%)

decreases in CLABSI, CRBSI, and health care related blood
stream infection after implementation of bundle strategies. Oth-
er outcome themes were improved compliance (n = 7, 8.3%),
knowledge, risks, and barriers (n = 6, 7.1%), and the concept
and components of the bundle (n =4, 4.7%).

Limitations
This scoping review has the following limitations. It did not
assess the risk of bias, as in systematic reviews. Studies in a
language other than English were excluded.

Discussion

This scoping review identifies the available evidence, which
strongly supports the use of care bundles to reduce infection in
several intravascular devices. The highest prevalence of improve-
ment for all infection types across all devices was reported for
adult CVCs, with a significant decrease of CLABSI by 21.4%
(P >0.0001 to P =0.043) in 18 observational studies. Thus, the
emphasis in reporting outcomes for use of care bundles in all in-
travascular devices was a reduction in the incidence of infection.
This important outcome was the primary discussion, with the
features of care bundles and their significant role in insertion and
care of the different intravascular devices for improved practice
was generally not addressed. The components of bundles were

First author profession n (%)
Medical doctor 58 (69.0%)
Nurse 22 (26.2%)
Scientist 2 (2.4%)
Pharmacist 1(1.2%)
Healthcare administrator 1(1.2%)
Study location
United States of America 30 (35.7%)
United Kingdom 17 (20.2%)
Australia 6 (7.1%)
Spain 5 (5.9%)
Taiwan 5 (5.9%)
Germany 4 (4.8%)
The Netherlands 3 (3.6%)
ltaly 2 (2.4%)
Switzerland 2 (2.4%)
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Table 1. (Continued)

Republic of Ireland

Belgium

Brazil

Turkey

Korea

France

Colombia

United Arab Emirates

Study design

Randomised controlled studies?2
Observational studigs®'#19:29-52.95-57.59-64,80,106
Quality and/or safety projects0:20,8741.44,52-54,58,65-84

RevieWS42,85—92,94,97,99,103,104,106

Devices

CVCS Adu |t13,15,20,27,33,34,38—40,42—44,46,47,49—52,54,56,58,61—64,68—77,81 ,83-85,89,92-102

Arterial catheters?”

Central Venous CatheterS (adu|t)13,15,20,27,33,34,38—40,42-44,46,47,49—52,54,56,58,61—63,65,69—78,82,84—86,90,93—103

2 (2.4%)
1(1.2%)
1(1.2%)
1(1.2%)
1(1.2%)
1(1.2%)
1(1.2%)
2 (2.4%)

2 (2.4%)
38 (45.2%)
29 (34.5%)
15 (17.9%)

1(1.2%)
51 (60.7%)

Centra| Venous Catheters (pediatriC)28,30—32,35—38,48,53,55,57,60,64,68,69,79,83,89,90,92,104—106 24 (2850/0)
Peripherally inserted central catheters®>63.80.106 4 (4.8%)
Peripherally inserted venous catheters?®386579 4 (4.8%)
CVC Ped28,30—32,35—38,48,53,55,57,60,63,67,68,78,82,88,89,91,103—105

infrequently specified and explained (4.7%), and this data was Conclusion

not provided for ACs. The important evidence gap is the lack
of studies about use of care bundles for improved practice re-
garding insertion and care of ACs. The review identified only 1
study (1.2%) that included ACs in a study of CVCs. This study
provided randomized controlled trial data that focused on infec-
tion reduction and was 1 of only 2 randomized controlled trials
reviewed for all devices. The lack of research about ACs does not
reflect the historical evidence of the equivalent risks for infec-
tion in ACs as in nontunnelled CVCs,”® or the need for study of
the components of care bundles for insertion and care to address
practice concerns about patient assessment, aseptic technique,
and insertion and securement methods.

The lack of randomized controlled trial evidence is high-
lighted for all device types in this review of care bundles and
importantly identifies the lack of studies of ACs. Such a lack of
research of ACs shows a need for study of best practice tech-
niques involving the implementation of care bundles to min-
imize infection risk in line with all intravascular devices, as
well as promoting the use of bundled strategies for insertion
and care. The need for high quality evidence is a priority for
studying ACs. This will inform a process to provide procedural
excellence for optimal care of ACs using the bundled approach
to minimize the complications of dislodgement and mechanical
failure, as well as infection.
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Table 2. Qutcomes of Included Studies, N = 84 (100%)

Device type

CVCs with AGs and CVCs only

PICCs

CVCs pediatric

CVCs adult

PIVCs

PICCs

CVGCs

Bundle outcomes

LCABSI (2.3%)
LCLABSI P < 0.001 (2.3%)

LCRBSI
P=002-
P <0.05 (4.7%)

LCLABS
P <0.0001 -
P =0.001 (4.7%)

LCRBSI
P = 0.04 (3.5%)

LHCABSI (2.3%)

JCLABSI
P >0.0001 -
P =0.043 (21.4%)

JCRBSI
P =0.005-
P =0.04 (4.7%)

JCLABSI team approach and
education (3.5%)

TCompliance
JCRBSI
(8.3%)

LCRBSI
(14.2%)

LCRBSI
(7.1%)

LOLBSI
(4.7%)

Improved knowledge of risks
and barriers
(7.1%)

LCLABSI
LCRBSI
(5.9%)

Concept and nature of bundle
(4.7%)

References

27,28

32,63,80,106

29,36,37,55,57

30,31,60

35
15,33,38,40,42-50,
52,56,62-64

39,42,51,61

34,41,59

58,65,67,69,71,72,75

20,37,52,66,68,70,73,
74,77-79,84
45,53,56,81-83
41,44,54,76

89-92,94,97

42,85-88

99,103,104,106

AC = arterial catheter; CABSI = catheter associated blood stream infection; CLABSI = central line associated blood stream infection; CRBSI = catheter related
blood stream infection; CVC = central venous catheter; HCABSI = health care related blood stream infection; PICC = peripherally inserted central catheter; PIVC =

peripherally inserted venous catheter.

2023

JAVA 43

'$$900Yy UadQ BIA 90-S0-SZ0Z 1e /woo Alojoejgnd pold-swiid-yiewlajem-jpd-awiid/:sdiy wouy papeojumoq



Disclosure

The authors have no conflict of interest to disclose.

Editor Note

& indicates that continuing education contact hours are avail-
able for this activity. Earn the contact hours by reading this ar-
ticle and completing the test available in the AVA Online Store.
Click here https://www.avainfo.org/store/ for the CE quiz. It is
free to AVA members and log-in is required. It is available to
nonmembers for $25 USD. Please use the same link and create
a guest account.

10.

11.

References

. Gowardman JR, Lipman J, Rickard CM. Assessment of

peripheral arterial catheters as a source of sepsis in the
critically ill: a narrative review. J Hosp Infect. 2010;75(1):
12-18.

. Maki DG, Kluger DM, Crnich CJ. The risk of bloodstream

infection in adults with different intravascular devices: a
systematic review of 200 published prospective studies.
Mayo Clin Proc. 2006;81(9):1159-1171.

. Lucet JC, Bouadma L, Zahar JR, et al. Infectious risk

associated with arterial catheters compared with cen-
tral venous catheters. Crit Care Med. 2010;38(4):
1030-1035.

. Wittekamp B, Chalabi M, Van Mook W, Winkens B, Ver-

bon A, Bergans D. Catheter-related bloodstream infec-
tions: a prospective observational study of central venous
and arterial catheters. Scand J Infect Dis. 2013;July 5th:
1-8.

. Koh DB, Gowardman JR, Rickard CM, Robertson IK,

Brown A. Prospective study of peripheral arterial catheter
infection and comparison with concurrently sited central
venous catheters. Crit Care Med. 2008;36(2):397-402.

. Pinilla JC, Ross DF, Martin T, Crump H. Study of the

incidence of intravascular catheter infection and associ-
ated septicemia in critically ill patients. Crit Care Med.
1983;11(1):21-25.

. Mermel L. Arterial catheters are not risk-free spigots. Crit

Care Med. 2008;36(2):620-622.

. Wittekamp B, Chalabi M, Van Mook W, Winkens B, Ver-

bon A, Bergans D. Catheter-related bloodstream infec-
tions: a prospective observational study of central venous
and arterial catheters. Scand J Infect Dis. 2013;July 5th:
1-8.

. Cohen DM, Levinson A, Mazer M, Lueckel S, Carino G,

Mermel L. Insertion and use of arterial catheters: a sur-
vey of clinician antiseptic technique. R I Med J [Internet].
2014;98(8):24-27.

Spencer TR, Imbriaco G, Bardin-Spencer A, Mahoney KIJ,
Brescia F, Lamperti M, Pittiruti M. Safe Insertion of Arterial
Catheters (SIA): an ultrasound-guided protocol to minimize
complications forarterial cannulation. J VascAccess.2023 Jun
2:11297298231178064. doi:10.1177/11297298231178064.
PubMed PMID: 37265235.

Clarkson DM. The role of ‘care bundles’ in healthcare. Br
J Healthc Manag. 2013;19(2):63-68.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Institute of Healthcare Improvement. Evidence-Based
Care Bundles 2008. http://www.ihi.org/Topics/Bundles/
Pages/default.aspx. Accessed May 10, 2021.

Moureau NL. Catheter-associated bloodstream infec-
tion prevention: What is missing? Br J HealthcManag.
2014;20(11):502-510.

Weavind LM, Saied N, Hall JD, Pandharipande PP. Care
bundles in the adult ICU: is it evidence-based medicine?
Curr Anesthesiol Rep. 2013;3(2):79-88.

Entesari-Tatafi D, Orford N, Athan E. Effectiveness of a
care bundle to reduce central line-associated bloodstream
infections. Med J Aust. 2015;203(3):138.

Marra AR, Cal RGR, Durdo MS, et al. Impact of a pro-
gram to prevent central line-associated bloodstream in-
fection in the zero tolerance era. Am J Infect Control.
2010;38(6):434-439.

Berenholtz SM, Pronovost P, Lipsett PA, et al. Eliminat-
ing catheter-related bloodstream infections in the intensive
care unit. Crit Care Med. 2004;32(10):2014-2020.

Weber DJ, Brown VM, Sickbert-Bennett EE, Rutala WA.
Sustained and prolonged reduction in central line—associ-
ated bloodstream infections as a esult of multiple inter-
ventions. Infect Control Hosp Epidemiol. 2010;31(8):
875-8717.

Pronovost P, Needham D, Berenholtz S, et al. An interven-
tion to decrease catheter-related bloodstream infections in
the ICU. N Engl J Med. 2006;355(26):2725-2732.
McPeake J, Cantwell S, Malcolm G B, Malcolm D. Cen-
tral line insertion bundle: experiences and challenges in an
adult ICU. Nur Crit Care. 2012;17(3):123-129.

The Joanna Briggs Institute. The Joanna Briggs Institute
reviewers’ manual: methodology for JBI scoping reviews
2015. www. joannabriggs.org. Accessed May 1, 2021.
Armstrong R, Hall BJ, Doyle J, Waters E. ‘Scop-
ing the scope’ of a Cochrane review. J Public Health.
2011;33(1):147-150.

Davis K, Drey N, Gould D. What are scoping stud-
ies? A review of the nursing literature. Int J Nurs Stud.
2009;46(10):1386-1400.

Institute for Healthcare Improvement. Implement the ITHI
central line bundle 2011. http://www.ihi.org/knowledge/
Pages/Changes/ImplementtheCentralLineBundle.aspx.
Accessed May 10, 2021.

Arksey H, O’Malley L. Scoping studies: towards a
methodological framework. Int J Soc Res Methodol.
2005;8(1):19-32.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred re-
porting items for systematic reviews and meta-analyses:
the PRISMA statement. J Clin Epidemiol. 2009;62(10):
1006-1012.

Eggimann P, Pagani J-L, Dupuis-Lozeron E, et al. Sus-
tained reduction of catheter-associated bloodstream
infections with enhancement of catheter bundle by ch-
lorhexidine dressings over 11 years. Intensive Care Med.
2019;45(6):823-833.

Hebbar KB, Cunningham C, McCracken C, Kamat P,
Fortenberry JD. Simulation-based paediatric intensive care

44

| JAVA | Vol 28 No 3

2023

'$$900Yy UadQ BIA 90-S0-SZ0Z 1e /woo Alojoejgnd pold-swiid-yiewlajem-jpd-awiid/:sdiy wouy papeojumoq


http://doi.org/10.1177/11297298231178064
http://www.ihi.org/Topics/Bundles/Pages/default.aspx
http://www.ihi.org/Topics/Bundles/Pages/default.aspx
http://www. joannabriggs.org
http://www.ihi.org/knowledge/Pages/Changes/ImplementtheCentralLineBundle.aspx
http://www.ihi.org/knowledge/Pages/Changes/ImplementtheCentralLineBundle.aspx

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

unit central venous line maintenance bundle training. In-
tensive Crit Care Nurs. 2015;31(1):44-50.

Arnts 1JJ, Schrijvers NM, Van Der Flier M, Groenewoud
JMM, Antonius T, Liem KD. Central line bloodstream in-
fections can be reduced in newborn infants using the mod-
ified Seldinger technique and care bundles of preventative
measures. Acta Paediatr. 2015;104(4):e152—e157.
Brunskill K, Bunni L, Parmar R, Townsley PJ, Yoxall CW.
Reducing catheter associated blood stream infections and
peripheral line insertions on a regional neonatal unit. Arch
Dis Child. 2014;99:A50.

Bunni L, Brunskill K, Parmar R, Townley P, Yoxall B.
Reducing catheter associated blood stream infections in
neonatal intensive care. Arch Dis Child Fetal Neonatal Ed.
2014;99:A71.

Butler-O’Hara M, D’Angio CT, Hoey H, Stevens TP.
An evidence-based catheter bundle alters central ve-
nous catheter strategy in newborn infants. J Pediatr.
2012;160(6):972-977 .e2.

Callister D, Limchaiyawat P, Eells SJ, Miller LG. Risk fac-
tors for central line-associated bloodstream infections in
the era of prevention bundles. Infect Control Hosp Epide-
miol. 2015;36(2):214-6.

Chan MC, Chang CM, Chiu YH, Huang TF, Wang CC. Ef-
fectiveness analysis of cross-functional team to implement
central venous catheter care bundle. J Microbiol Immunol
Infect. 2015;48(2):S90.

Ciofi Degli Atti ML, Cuttini M, Rava L, et al. Trend of
healthcare-associated infections in children: annual prev-
alence surveys in a research hospital in Italy, 2007-2010.
J Hosp Infect. 2012;80(1):6—12.

Edwards JD, Herzig CT, Liu H, et al. Central line-associat-
ed blood stream infections in pediatric intensive care units:
longitudinal trends and compliance with bundle strategies.
Am J Infect Control. 2015;43(5):489—-493.

Fisher D, Cochran KM, Provost LP, et al. Reducing central
line-associated bloodstream infections in North Carolina
NICUs. Pediatrics. 2013;132(6):e1664—e1671.

Freeman JJ, Gadepalli SK, Siddiqui SM, Jarboe MD,
Hirschl RB. Improving central line infection rates in the
neonatal intensive care unit: effect of hospital location, site
of insertion, and implementation of catheter-associated
bloodstream infection protocols. J Pediatr Surg. 2015;50(5):
860-863.

Freixas N, Bella F, Lim6n E, Pujol M, Almirante B, Gudiol
F. Impact of a multimodal intervention to reduce blood-
stream infections related to vascular catheters in non-
ICU wards: a multicentre study. Clin Microbiol Infect.
2013;19(9):838-844.

Grigonis AM, Dawson AM, Burkett M, Dylag A, Sears
M, Helber B. Use of a central catheter maintenance bun-
dle in long-term acute care hospitals. Am J Crit Care.
2016;25(2):165-172.

Guembe M, Pérez-Parra A, Gémez E, et al. Impact on
knowledge and practice of an intervention to control cath-
eter infection in the ICU. Eur J Clin Microbiol Infect Dis.
2012;31(10):2799-2808.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Helmick RA, Knofsky ML, Braxton CC, et al. Mandated
self-reporting of ventilator-associated pneumonia bundle and
catheter-related bloodstream infection bundle compliance and
infection rates. JAMA Surg. 2014;149(10):1003-1007.
Latif A, Kelly B, Edrees H, et al. Implementing a multifac-
eted intervention to decrease central line-associated blood-
stream infections in SEHA (Abu Dhabi Health Services
Company) intensive care units: the Abu Dhabi experience.
Infect Control Hosp Epidemiol. 2015;36(7):816—822.
LeMaster CH, Hoffart N, Chafe T, Benzer T, Schuur JD.
Implementing the central venous catheter infection pre-
vention bundle in the emergency department: experienc-
es among early adopters. Ann Emerg Med. 2014;63(3):
340-350.

Liu V, Herbert D, Foss-Durant A, et al. Evaluation follow-
ing staggered implementation of the “rethinking critical
care” ICU care bundle in a multicenter community setting.
Crit Care Med. 2016;44(3):460-467.

Walz JM, Ellison RT, Mack DA, et al. The bundle “Plus”:
the effect of a multidisciplinary team approach to eradicate
central line-associated bloodstream infections. Anesth
Analg. 2015;120(4)868-876.

McLaws ML, Burrell AR. Zero risk for central line-asso-
ciated bloodstream infection: are we there yet? Crit Care
Med. 2012;40(2):388-393.

Melville S, Paulus S. Impact of a central venous line care
bundle on rates of central line associated blood stream in-
fection (CLABSI) in hospitalised children. J Infect Prev.
2014;15(4):139-141.

O’Hanlon M, Dornikova G, Curran R, et al. Incidence of
central line related/associated bloodstream infections in an
acute hospital. Ir Med J. 2014;107(8):253-254.

O’Neil C, Ball K. A central line care maintenance bundle
for the prevention of central line-associated bloodstream
infection in non-intensive care unit settings. Infect Control
Hosp Epidemiol. 2016;37(6):692—-698.

Pronovost P, Needham D, Berenholtz S, et al. An interven-
tion to decrease catheter-related bloodstream infections in
the ICU. New Engl J Med. 2006;355(26):2725-2732.
Reddy KK, Samuel A, Smiley KA, Weber S, Hon H. Re-
ducing central line—associated bloodstream infections in
three ICUs at a tertiary care hospital in the United Arab
Emirates. Jt Comm J Qual Patient Saf. 2014;40(12):
559-566.

Resende DS, Peppe AL, dos Reis H, Abdallah VO, Ribas
RM, Gontijo Filho PP. Late onset sepsis in newborn ba-
bies: epidemiology and effect of a bundle to prevent cen-
tral line associated bloodstream infections in the neonatal
intensive care unit. Braz J Infect Dis. 2015;19(1):52-57.
Rinke ML, Bundy DG, Milstone AM, et al. Bringing
central line-associated bloodstream infection prevention
home: CLABSI definitions and prevention policies in
home health care agencies. Jt Comm J Qual Patient Saf.
2013;39(8):361-370.

Rinke ML, Chen AR, Bundy DG, et al. Implementation of a
central line maintenance care bundle in hospitalized pediat-
ric oncology patients. Pediatrics. 2012;130(4):e996—e1004.

2023

Vol 28 No 3 | JAVA | 45

'$$900Yy UadQ BIA 90-S0-SZ0Z 1e /woo Alojoejgnd pold-swiid-yiewlajem-jpd-awiid/:sdiy wouy papeojumoq



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Royer T. Implementing a better bundle to achieve and sus-
tain a zero central line-associated bloodstream infection
rate. J Infus Nurs. 2010;33(6):398-406.

Schulman J, Stricof R, Stevens TP, et al. Statewide NICU
central-line-associated bloodstream infection rates decline
after bundles and checklists. Pediatrics. 2011;127(3):
436-444.

Smiddy MP, Murphy OM. The use of point prevalence
surveys of healthcare-associated infection to identify risk
factors and facilitate infection prevention and control plan-
ning. Healthc Infect. 2013;18(4):162-167.

Speroff T, Ely EW, Greevy R, et al. Quality improvement
projects targeting health care-associated infections: com-
paring virtual collaborative and toolkit approaches. J Hosp
Med. 2011;6(5):271-278.

Steiner M, Langgartner M, Cardona F, et al. Significant
reduction of catheter-associated blood stream infections
in preterm neonates after implementation of a care bundle
focusing on simulation training of central line insertion.
Pediatr Infect Dis J. 2015;34(11):1193-1196.

Tai WL. The reduction of catheter-related bloodstream in-
fections in MICU by bundle care. J Microbiol Immunol
Infect. 2015;48(2):S116.

Tang HJ, Chao CM, Leung PO, Lai CC. Achieving “zero”
CLABSI and VAP after sequential implementation of cen-
tral line bundle and ventilator bundle. Infect Control Hosp
Epidemiol. 2015;36(3):365-366.

Wang W, Zhao C, Ji Q, Liu Y, Shen G, Wei L. Preven-
tion of peripherally inserted central line-associated blood
stream infections in very low-birth-weight infants by using
a central line bundle guideline with a standard checklist: a
case control study. BMC Pediatr. 2015;15:69.

Wang Y-W, Lin H-L, Chao C-M. Possible negative impact
of bundle care for preventing central catheter-related in-
fection. Crit Care Med. 2014,;42(2):e171.

Boyd S, Aggarwal I, Davey P, Logan M, Nathwani D. Periph-
eral intravenous catheters: the road to quality improvement
and safer patient care. J Hosp Infect. 2011;77(1):37-41.
Caguioa J, Pilpil F, Greensitt C, Carnan D. HANDS: stan-
dardised intravascular practice based on evidence. Br J
Nurs. 2012;21(14):S4-S11.

Duffy EA, Rodgers CC, Shever LL, Hockenberry MJ. Imple-
menting a daily maintenance care bundle to prevent central
line—associated bloodstream infections in pediatric oncology
patients. J Pediatr Oncol Nurs. 2015;32(6):394—400.

Erdei C, McAvoy LL, Gupta M, Pereira S, McGowan
EC. Is zero central line-associated bloodstream infec-
tion rate sustainable? A 5-year perspective. Pediatrics.
2015;135(6):e1485-e1493.

Furuya EY, Dick AW, Herzig CTA, Pogorzelska-Maziarz
M, Larson EL, Stone PW. Central line-associated blood-
stream infection reduction and bundle compliance in in-
tensive care units: a national study. Infect Control Hosp
Epidemiol. 2016;37(7):805-810.

Hakko E, Guvenc S, Karaman I, Cakmak A, Erdem T,
Cakmakci M. Long-term sustainability of zero central-line
associated bloodstream infections is possible with high

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

compliance with care bundle elements. East Mediterr
Health J. 2015;21(4):293-298.

Hermon A, Pain T, Beckett P, et al. Improving compliance
with central venous catheter care bundles using electronic
records. Nurs Crit Care. 2015;20(4):196-203.

Hsueh-Wen L, Hsin-Lan L. Compliance with central line in-
sertion bundles in an intensive care unit. Itemizing the bun-
dle: achieving and maintaining ‘zero’ central line-associated
bloodstream infection for over a year in a tertiary care
hospital in Saudi Arabia. Am J Infect Control. 2014;42(5):
581-582.

Jeong IS, Park SM, Lee JM, Song JY, Lee SJ. Effect of
central line bundle on central line-associated bloodstream
infections in intensive care units. Am J Infect Control.
2013;41(8):710-716.

Klintworth G, Stafford J, O’Connor M, et al. Beyond
the intensive care unit bundle: implementation of a suc-
cessful hospital-wide initiative to reduce central line-
associated bloodstream infections. Am J Infect Control.
2014;42(6):685-687.

Liang H-W, Lin H-L. Compliance with central line inser-
tion bundles in an intensive care unit. Am J Infect Control.
2014;42:577-583.

Lu SF, Chen JH, Shang WM, Chou SS. Prevention and
nursing care of central line-associated bloodstream infec-
tions in critically ill patients. J Nurs. 2012;59(4):5-11.
McMullan C, Propper G, Schuhmacher C, et al. A mul-
tidisciplinary approach to reduce central line-associat-
ed bloodstream infections. Jt Comm J Qual Patient Saf.
2013;39(2):61-9.

Miller-Hoover S. Pediatric central line: bundle implemen-
tation and outcomes. J Infus Nurs. 2011;34(1):36-48.
Rhodes D, Cheng AC, McLellan S, et al. Reducing staph-
ylococcus aureus bloodstream infections associated with
peripheral intravenous cannulae: successful implementa-
tion of a care bundle at a large Australian health service.
J Hosp Infect. 2016;94(1):86-91.

Scoppettuolo G. Clinical problems associated with the use
of peripheral venous approaches: Infections. In: Sandrucci S,
Mussa B, eds. Peripherally Inserted Central Venous Cathe-
ters. Milano, Italy: Springer Milano; 201495-1009.

Sung YW, Huang MJ, Chou CY, Hung CT, Tsai JR, Chen
SH. The effect of bundle care on central line associated
bloodstream infection in a medical intensive care unit.
J Nurs. 2014;61(3):87-96.

Suzan MH. Pediatric central line: bundle implementation
and outcomes. J Infus Nurs. 2011;34(1):36-48.

Tang HJ, Lin HL, Lin YH, Leung PO, Chuang YC, Lai
CC. The impact of central line insertion bundle on central
line-associated bloodstream infection. BMC Infect Dis.
2014;14(1).

Ya-Wen S, Min-Jung H, Chin-Yi C, Ching-Tzu H, Jong-
Rung T, Sue-Hui C. The effect of bundle care on central
line associated bloodstream infection in a medical inten-
sive care unit. J Nurs. 2012;59(2):87-96.

Marang-Van De Mheen PJ, Van Bodegom-Vos L.
Meta-analysis of the central line bundle for preventing

46

| JAVA | Vol 28 No 3 |

2023

'$$900Yy UadQ BIA 90-S0-SZ0Z 1e /woo Alojoejgnd pold-swiid-yiewlajem-jpd-awiid/:sdiy wouy papeojumoq



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

catheter-relatedinfections: acase study inappraising the evi-
denceinquality improvement. BMJ Qual Saf.2016;25(2):
118-129.

Osman MF, Askari R. Infection control in the intensive
care unit. Surg Clin North Am. 2014;94(6):1175-1194.
Powers RJ, Wirtschafter DW. Decreasing central line as-
sociated bloodstream infection in neonatal intensive care.
Clin Perinatol. 2010;37(1):247-272.

Simpson CD, Hawes J, James AG, Lee KS. Use of bundled
interventions, including a checklist to promote compliance
with aseptic technique, to reduce catheter-related blood-
stream infections in the intensive care unit. Paediatr Child
Health. 2014;19(4):e20—e23.

Smulders CA, van Gestel JPJ, Bos AP. Are central line bun-
dles and ventilator bundles effective in critically ill neonates
and children? Intensive Care Med. 2013;39:1352—1358.
Taylor JE, McDonald SJ, Tan K. Prevention of cen-
tral venous catheter-related infection in the neonatal
unit: a literature review. J Matern FetalNeonatal Med.
2015;28(10):1224-1230.

Zingg W, Walder B, Pittet D. Prevention of catheter-
related infection: toward zero risk? Curr Opin Infect Dis.
2011;24(4):377-384.

Blot KY, Blot SI, Vandijck D. Absence of an intervention ef-
fect following central line bundle implementation in an inten-
sive care unit: An interpretation. . .Effect of central line bundle
on central line-associated bloodstream infections in intensive
care units. Am J Infect Control. 2014;42(4):463-464.
Gebhardt FE, Wantia N. Prevention of nosocomial in-
fections by bundles: evidence and practical implemen-
tation. Med Klin Intensivmed Notfmed. 2013;108(2):
119-124.

Hewlett AL, Rupp ME. New developments in the preven-
tion of intravascular catheter associated infections. Infect
Dis Clin North Am. 2012;26(1):1-11.

Hitchcock J. Effective strategies for reducing the incidence
of catheter-related bloodstream infections. Br J Nurs.
2014;23(14 Suppl):S4-10.

Ista E, van der Hoven B, Kornelisse RF, et al. Effective-
ness of insertion and maintenance bundles to prevent

central-line-associated bloodstream infections in critically
ill patients of all ages: a systematic review and meta-anal-
ysis. Lancet Infect Dis. 2016;16(6):724—734.

97. Longmate AG, Ellis KS, Boyle L, et al. Elimination of cen-
tral-venous-catheter-related bloodstream infections from
the intensive care unit. BMJ Qual Saf. 2011;20(2):174—180.

98. Lu S-F, Chen J-H, Shang W-M, Chou S-S. Prevention and
nursing care of central line-associated bloodstream infec-
tions in critically ill patients. J Nurs. 2012;59(4):5-11.

99. Osorio I, Alvarez D, Pacheco R, Gémezy CA, Lozano
A. Implementation of an insertion bundle for prevent-
ing central line-associated bloodstream infections in an
intensive care unit in Colombia. Rev Chilena Infectol.
2013;30(5):465-473.

100.Reasbeck PG, Flockhart S. Effectiveness of a care bundle
to reduce central line-associated bloodstream infections.
Med J Aust. 2015;203(3):138.

101.Scheck McAlearney A, Hefner JL, Robbins J, Harrison
MI, Garman A. Preventing central line-associated blood-
stream infections: a qualitative study of management
practices. Infect control Hosp Epidemiol. 2015;36(5):
557-563.

102.Chesshyre E, Goff Z, Bowen A, Carapetis J. The preven-
tion, diagnosis and management of central venous line
infections in children. J Infect. 2015;71(S1):S59-S75.

103.Huskins WC. Quality improvement interventions to pre-
vent healthcare-associated infections in neonates and chil-
dren. Curr Opin Pediatr. 2012;24(1):103-112.

104.Li S, Bizzarro MJ. Prevention of central line associated
bloodstream infections in critical care units. Curr Opin Pe-
diatr. 2011;23(1):85-90.

105.Emoli A, Cappuccio S, Marche B, Musaro A, Scoppettuolo
G, Pittiruti M. The ISP (safe insertion of PICCs) protocol:
a bundle of 8 recommendations to minimize the compli-
cations related to the peripherally inserted central venous
catheters (PICC). Assist Inferm Ric. 2014;33(2):82—89.

106.Clarkson DM. The role of ‘care bundles’ in healthcare. Br
J Healthc Manag. 2013;19(2):63-68.

Submitted May 7, 2023; accepted July 10, 2023.

2023

Vol 28 No 3 JAVA 47

'$$900Yy UadQ BIA 90-S0-SZ0Z 1e /woo Alojoejgnd pold-swiid-yiewlajem-jpd-awiid/:sdiy wouy papeojumoq



i

DIVA
APPROVED

Get it right - the first time. The SonoStik Guidewire Introducer is purpose-built to
eliminate or reduce the common delays in successfully achieving IV access in DIVA patients
using ultrasound-guided PIV placement.To learn more about this vascular access device, scan
the QR code below or visit www.sonostik.com.

Guidewire Introducer
MEDSOURCELABS *

e /woo’Aiojoeqnd-poid-swd-yiewssrem-jpd-awnd//:sdiy wolj papeojumoq



