http://jnep.sciedupress.com

Journal of Nursing Education and Practice

2018, Vol. 8, No. 7

REVIEWS

Evaluation of evidence-based practice of catheter
associated urinary tract infections prevention in a
critical care setting: An integrative review

Michelle Henry*

School of Nursing, Johns Hopkins University, Baltimore, MD, United States

Received: September 12, 2017
DOI: 10.5430/jnep.v8n7p22

ABSTRACT

Accepted: January 9, 2018
URL: https://doi.org/10.5430/jnep.v8n7p22

Online Published: January 29, 2018

Background and objective: An estimated 449,300 catheter-associated tract urinary infection (CAUTI) incidents affecting
Americans and 13,000 CAUTI-related deaths in the United States every year. The purpose of the review was the appraisal and
integration of the best evidence practice for preventing CAUTI interventions and strategies to guide safety and quality initiatives

in order to improve patient care.

Methods: A total of 20 articles complied with the exclusion and inclusion criteria. The articles were studied, and the chosen

articles were categorized in two areas of study: CAUTI prevention, and nurse education and knowledge improvement.
Results: The articles selected were reviewed to encompass a review on the articles offering the most applicable corresponding
information involving catheter-associated urinary tract infections and competency-based education.

Conclusions: Analysis of the data from the literature search indicates the potential lack of compliance of CAUTI infection

control practices is an issue for CAUTI problem. So implementing the best evidence to enforce CAUTI bundles compliance for

CAUTI prevention is a key to reduce CAUTI rates.

Key Words: Catheter-associated urinary tract infections and intervention, Hospital-acquired infections, urinary tract infections,
Health care-acquired infections, Urinary catheter, Indwelling urinary catheter, Nosocomial urinary infection, Bacteriuria

1. INTRODUCTION

Catheter-associated tract urinary infection (CAUTI) is one
of the most significant patient safety problems. Each year
there are 449, 334 CAUTI incidents affecting Americans
and 13,000 CAUTI-related deaths in the United States. The
morbidity and mortality rate of patients contracting a CAUTI
is 2.8 times greater than a patient who does not contract a
CAUTL!" It accounts for 40% of healthcare-associated in-
fections (HAIs) and 23% of CAUTI occur in intensive care
units (ICU).[2!

CAUTI also takes a major financial toll on health care costs.
The Centers for Medicare & Medicaid Services (CMS) have
concluded that CAUTIs cost between $424 and $451 mil-
lion annually. Reported estimates from individual hospitals
of attributable costs of CAUTI are estimated to be between
$500 and $700 per case. If a patient develops bacteremia
secondary to CAUTI, estimates of cost per case increased
between $2,500 and $3,000.53! The growth rate of health care
costs made it critical for government payers of health care
services to study every possibility available to save health
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care funds. The Congressional Budget Office (CBO) as-
serts that without any updates to federal law, expenditures
on health care will increase from 16 percent of the gross
domestic product (GPD) in 2007 to 25 percent in 2025 and
49 percent in 2082.[!1

The United States government, in an attempt to reduce health
care costs, passed a number of initiatives as part of the
Medicare Modernization Act of 2003 and the Deficit Re-
duction Act of 2005.1 Beginning in October 2008, the Cen-
ters for Medicare and Medicaid Services (CMS) no longer
reimburses treatment for specific “reasonably preventable”
hospital-acquired complications to motivate hospitals to en-
hance patient safety, and decrease Medicare spending.*! In
July, 2015, the CMS announced the FY 2016 final rule, and
they also finalized new regulations directing mandatory re-
porting by law of hospital-acquired infection data to the
National Healthcare Safety Network, and CAUTI must be
included as part of the monthly reports.!?!

Most recent studies emphasize CAUTI prevention to reduce
CAUTI and promote patient safety. This integrative review’s
purpose is to synopsize the applicable literature and evidence-
based practices for CAUTI prevention interventions and
strategies for guiding quality and safety initiatives in order
to improve quality patient care.

Definitions

The Centers for Disease Control and Prevention (CDC) de-
fines urinary tract infections (UTIs) as an infection involving
the kidneys, urethra, ureters, or bladder. Symptoms may
include a burning sensation when urinating; an intense or
frequent intense urge to urinate; bloody, dark, cloudy, or
abnormal-smelling urine; feeling shaky or tired; and chills
or fever.?!

The National Healthcare Safety Network and CMS uses
CDC definitions for identification and monitoring of CAUTI,
which states that CAUTI is an UTI that develops in patients
with indwelling catheters in place for over 48 hours. An
indwelling catheter is specifically defined as a drainage tube
inserted into the urinary bladder through the urethra, left in
place, and connected to a closed collection system. As such,
it excludes straight catheters, suprapubic catheters, nephros-
tomy tubes, ileoconduits, and condom catheters.!!

A number of factors contribute to CAUTI, including pro-
longed catheterization, female gender, age over 65, inappro-
priate use of indwelling urinary catheters and antibiotics,
bacterial entrance via the catheter-urethral interface, bac-
terial contamination due to manipulation of the catheter
and drainage system, inadequate environment hygiene con-
ditions and disposal of waste, inadequate use of standard
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and isolation precautions, poor hand hygiene, poor urinary
catheter care, as these leads poor patients’ outcomes and
infections.[®”]

2. METHODS

2.1 Search strategy

Literature searches were conducted by the author in the
Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Embase, and PubMed databases explore inter-
ventions for preventing CAUTI in nursing practice with the
goal to integrate the best evidence practice on preventing
CAUTI interventions and strategies to improve patient care.
The following Medical Subject Headings (MeSH) were used:
catheter-associated urinary tract infections, hospital-acquired
infections, urinary tract infections, health care-acquired infec-
tions, urinary catheter, indwelling urinary catheter, nosoco-
mial urinary infection, and bacteriuria. The literature search
was augmented with the terms “nursing interventions”,

ing strategies”, and “quality improvement”. The Boolean
indicator “AND” was employed to determine articles that
related to both catheter-associated urinary tract infection and
interventions. All search terms were adapted to comply with
the thesaurus for each respective database. The literature
search did not include local unpublished reports, academic
theses, and unpublished surveys.

nurs-

2.2 Eligibility criteria

The implemented search was restricted to peer-reviewed re-
search articles. It was further defined to include the following
specific inclusion criteria: articles were published within the
last five years from 2010 to 2015, were in English, have
an abstract, and were restricted to adult patients (defined as
being 18 years of age or older). The search did not include ar-
ticles published before 2010, did not include abstracts, were
not published in the English language, and included subjects
less than 18 years old.

2.3 Study quality assessment

The author conducted a study quality assessment and re-
viewed the information using a two-tiered review process.
The first tier of the review process was performed to en-
sure that the reviewed articles and studies met exclusion and
inclusion criteria. A second-tier review was performed to
finalize the evaluation of each individual article in the study
assessment in accordance with standard strength and quality
measures specified.

The study quality assessment was analyzed using the Johns
Hopkins University (JHU) Research and Non-Research Ev-
idence Appraisal Tool (Appendix E&F).®! The tool was
employed to classify and assess the quality and level of the
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evidence that was obtained from the search. The level of
the research evidence was evaluated as Level I (experimen-
tal study and meta-analysis of randomized controlled trials
[RCTs]), Level II (quasi-experimental study), or Level III
(qualitative study, meta-synthesis, or nonexperimental study).

3. RESULTS

3.1 Search results

A total of 680 relevant articles were initially identified as
a result of the literature search. After filtering through the
screening criteria, the number of articles was reduced to a
total of 62 articles in full-text, of those, 42 studies were not
included because they were not relevant to the acute clini-
cal practice setting or other suitable criteria. The remaining
20 studies satisfied the inclusion and exclusion criteria. A

Records identified
through database
searching
(n = 675)

Identification

synopsis of the search strategy used is shown in Figure 1.

3.2 Quality of the studies

Assessment of the articles determined that a majority of the
articles (15 out of 20) searched were categorized as level
III-a non-experimental studies or qualitative studies. Two
additional articles were categorized as level I since they cov-
ered experimental studies or meta-analysis of randomized
controlled trials (RCTs). One article was an expert opinion
and was categorized to be level IV, and the final two articles
consisted of clinical guidelines recommended by experts, and
were categorized as level V. Rating of the quality of evidence
was performed using the JHU Evidence Appraisal Tool with
evidence rated using the following scale: A = high quality, B
= good quality and C = low quality data or major flaws.

Additional records
identified through
other sources
(n=5)

Records after duplicates removed
(n = 624)

Records screened
(n =624)

Records excluded
(n = 562)

|

2]

= Full-text articles
= assessed for
2 eligibility

w (n =62)

Full-text articles
excluded (n = 42)

|

Studies included
in qualitative
synthesis
(n = 20)

Figure 1. Prisma flow diagram. From: Moher D. liberati A, Tetziaff, AltmanDG, The PRISMA group (2009). Preferred
reportingitems for Systematic Reviews and Meta-Analysis: The PRISMA Statement. Plos Med. (6):e1000097.

Eleven out of 20 articles reviewed were graded “high” qual-
ity or “A” level evidence. “High” quality data is defined as
data considered to be consistent with generalizable results
by the Evidence Appraisal Tool. The collected data was the
result of a satisfactory sample size within the context of the
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study design, had acceptable controls, elicited decisive con-
clusions, and delivered reliable recommendations based on
all-inclusive literature reviews that include comprehensive
referral to scientific evidence.

The final nine articles obtained from the literature search
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were “good” quality or “B” level evidence. “Good” quality
data is defined as data that is acceptably consistent and ob-
tained from an adequate sample size for the study design con-
sistent with generalizable results by the Evidence Appraisal
Tool. Some control in the study resulted from the data, and
came to moderately conclusive conclusions. Collected data
gave relatively reliable recommendations grounded in a fairly
thorough literature review which contained several referrals
to scientific evidence. The result of the evidence evaluation
is listed below:

e 1 article was a Level I, high quality RCT study, classi-
fied as I A in the JHU evidence evaluation tool.

e 10 articles were Level III, high-quality non-
experimental studies; or qualitative studies, classified
as IIT A in the JHU evidence evaluation tool.

e | article was a Level I, good quality RCT study, classi-
fied as I B in the JHU evidence evaluation tool.

e 5 articles were Level III, good-quality non-
experimental studies; or qualitative studies, classified
as III B in the JHU evidence evaluation tool.

e | article was a Level 4 good-quality opinion of a re-
spected authority classified as IV B in the JHU evi-
dence evaluation tool

e 2 articles were Level 5, good-quality evidence ob-
tained from literature reviews; quality improvement
classified as V B in the JHU evidence evaluation tool

3.3 Aggregate data synthesis

Fifteen studies were performed in the United States (75%),
one in Argentina, one in Egypt, one in Greece, one in the
Philippines and two in China.

The selected articles focus on the following information
found in Table 1.

Table 1. Johns Hopkins nursing evidence-based practice synthesis and recommendations tool

Category (Level Type) Total Number of | Overall Synthesis of Findings
gory P Sources/Level Quality Rating | Evidence That Answers the EBP Question

Level | Reduced rates of HAIs (CAUTI and CLABSI)
Experimental study 2 AB were observed following implementation of the
Randomized Controlled Trial (RCT) PHHP and nurses’ hand-washing compliance rates
Systematic review of RCTs with or without meta analysis improved both for entering and exiting a patient’s room.

Level 11
Quasi-experimental studies
Systematic review of a combination of RCTs and 0 0 Not applicable.
quasi-experimental studies, or quasi-experimental studies only,
with or without meta-analysis

Level 111 ; Lo . .

. Evidence and data from studies identified the best practice
Non-experimental study N )
i . L to reduce CAUTI rates. But several articles pointed to a
Systematic review of a combination of RCTs, X PR
: - A ) lack of compliance in utilization of CAUTI bundles.
quasi-experimental and non-experimental studies, or 15 A/B . . .
: - . X . Implementing the best evidence practices to enforce
non-experimental studies only, with or without meta-analysis - L
o f ] . k CAUTI Bundles compliance for CAUTI prevention is key
Qualitative study or systematic review of qualitative studies, .
h ; . to reducing CAUTI rates.
with or without meta-synthesis

Level IV Strategies for preventing CAUTI should primarily be
Opinion of respected authorities and/or reports of nationally 1 B focused on limiting the use and duration of indwelling
recognized expert committees/consensus panels based on catheters, use of aseptic technique for catheter insertion,
scientific evidence and adherence to proper catheter care.

Level V Education regarding the diagnosis and definition of
Evidence obtained from literature reviews, quality CAUTI can improve identification and encourage
improvement, program evaluation, financial analysis, or case 2 B appropriate use of antimicrobial therapy. Institutional
reports guidelines based can guide and standardize UTI therapy.
Opinion of nationally recognized expert(s) based on Prevention of inappropriate use and duration of
experiential evidence indwelling catheters is integral.

Recommendations Based on Evidence Synthesis and Selected Translation Pathway

Directions for Use of this Form
Purpose: This form is used to compile the results of the evidence appraisal to answer the EBP question. The pertinent findings for each level of evidence are synthesized and a quality rating is assigned to

each level.
Total Number of Sources per Level: Record the number of sources of evidence for each level.

Overall Quality Rating: Summarize the quality of evidence for each level; use ranges as appropriate, for example (A/B).

Synthesis of Findings: Evidence That Answers the EBP Question
o Include only findings from evidence of A or B quality.
o Include only statements that directly answer the EBP question.
* Summarize findings within each level of evidence.

« Record article number(s) from individual evidence summary in parentheses next to each statement so it is easy to identify the source of the finding.
Develop Recommendations Based on Evidence Synthesis and the Selected Translation Pathway: Review the synthesis of findings and determine which of the following four pathways to translation

represents the overall strength of the evidence:
« Compelling evidence: solid indication for a practice change
» Good and consistent evidence: consider pilot of change or further investigation

* Good but conflicting evidence: no indication for practice change, consider further investigation for new evidence or develop a research study
e Little or no evidence: no indication for practice change, consider further investigation for new evidence or develop a research study

Published by Sciedu Press
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Evidence-based intervention programs for the deterrence
and identification of CAUTI Throughout the review of the
literature, several kinds of interventions were considered
for the prevention of CAUTI and improving patient safety
and quality care. Catheter-associated urinary tract infection
prevention interventions played a crucial role for early iden-
tification of patients who are at risk of developing CAUTI
and staff knowledge of CAUTI prevention was critical to
evaluations, mitigation of risk factors, and provision of pre-
ventative care. CAUTI prevention guidelines are essential
evidence-based tools necessary for influencing the patient
care process in health care facilities.

The data gathered in Tables 2 and 3 provides a summarized
description of the evidence collected during the data search.

4. DISCUSSION

The evidence and data from the analyzed studies identified
several of the best practices to reduce CAUTI rates. A num-
ber of interventions and practices were identified for CAUTI
prevention. Those practices and interventions include the
use of urine cultures, hand washing, reducing the number of
days for indwelling catheters, and the use of CAUTI preven-
tion bundles. Most hospitals have infection control teams
composed of physicians and ICPs with infection control ex-
perience to help with the development and implementation
of CAUTI prevention practices. These teams usually consist
of at least one physician and several infection control nurses.
Nurses on the infection control team have experience and
training in infection control and work as full time members
of the team. Their responsibility is to collect patient informa-
tion, and once a CAUTT is suspected, it is their job to report
it to the physician for an immediate diagnosis.[”!

4.1 Use of urine samples

Several studies advocated the use of urine samples as a means
of identifying CAUTI for patients with fevers. In those
studies, lower CAUTI rates were related to the use of urine
cultures for patients with suspected urinary tract infections
or sepsis or in the study hospitals. High CAUTI rates for
hospitals participating in the studies were attributed to the
fact that most limited-resource countries do not have laws
mandating hospital infection control programs or hospital ac-
creditation.!'”! While urine cultures for patients with fevers
helped identify potential CAUTI incidences, most patients
with CAUTIs are eventually found to have alternative expla-
nations for fever.['

4.2 Use of patient hand hygiene protocols

Studies also recommended the use of patient hand hygiene
protocols (PHHP) as a CAUTI intervention. A reduction
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in CAUTI rates was observed following the introduction of
the PHHP and nurses’ hand-washing compliance rates im-
proved both for entering and exiting a patient’s room.!"?! In
one study, CAUTI results were determined by comparing
monthly means before and during utilization of a PHHP. The
mean monthly CAUTI rate was reduced from 9.1 incidents to
5.6 incidents per 1,000 catheter days, and indwelling catheter
device utilization days were reduced from 5,190 days to
4,992 days.!3!

4.3 Limiting the use and duration of indwelling
catheters

Several studies recommended strategies for preventing
CAUTTI that focused on limiting the use and duration of
indwelling catheters, use of aseptic technique for catheter
insertion, and adherence to proper catheter care. It has been
recommended not to use the indwelling catheters unless abso-
lutely necessary and alternatives to indwelling catheterization
should be considered.!”! Before introducing a nurse-driven
catheter removal protocol in a particular study, indwelling
urinary catheter usage was at 37.6%, with a mean dwell time
was 3.35 days, and a CAUTI rate was 0.77%. Once the re-
moval protocol was introduced, catheter usage was reduced
to 27.7%, with a mean dwell time of 3.46 days, and a CAUTI
rate of 0.35%.!"! In another study, use of indwelling urinary
catheters were reduced facility-wide by 50% and infections
attributed to their use fell by a statistically significant 3.3%
per month over a 36-month period with our multifaceted
program. The critical component of this initiative was the
nurse-directed catheter removal protocol. It not only reduced
urinary catheter utilization rates and ultimately CAUTIs, but
it also resulted in a culture change for the facility, enhancing
teamwork and ownership among the disciplines involved in
the process.'>! These studies indicate that early removal
of the catheter using a reminder or nurse-initiated removal
protocol appears to be warranted.?!

4.4 Antibiotic prophylaxis

Education regarding the diagnosis and definition of CAUTI
can improve identification and encourage appropriate use of
antimicrobial therapy. Institutional guidelines can guide and
standardize urinary tract infection prevention and treatment.
Efforts focusing on reducing unsuitable antimicrobial use
for CAUTI should be part of an all-inclusive antimicrobial
stewardship program.!'%!7! Twenty-six trials that considered
12,422 hospitalized adults in 25 parallel group trials, and
27,878 adults in one large cluster-randomized cross-over trial
were involved in a systematic review for CAUTI prevention.
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Table 2. Individual evidence summary, part 1

. Author & . Sample, Sample Study findings that help L Evidence Level
Article # E nce T Lim n
rticle Date IREET Size, & Setting answer the EBP question imitations & Quality
Efforts that focus on reducing It is a retrospective
804-bed, acute inappropriate antimicrobial evaluation of patient
Al-Qas Hanna o R K use for asymptomatic records and is
1 Qualitative Study  teaching hospital, L A 1A
F. (2013) X . bacteriuria to be part of a susceptible to
in Detroit, MI. . i . .
comprehensive antimicrobial documentation by
stewardship program healthcare providers.
tudy ha
(Global data) Across the whole ;;ﬁ; dolso ical
Qualitative Cohort ~ Cohort study in 7 study, 5.4% of the patients o 9
2 Hu B. (2013) . . ! . . limitations. 1B
Study ICUs in 4 hospitals  admitted died. Mortality was A change in ICU
47% in patients with CAUTI. . g .
practices is needed.
(GLOBAL) The CAUTI rate .
. . Data might not
oo This study was was 4.16 per 1,000 urinary
Navoa-Ng J. Qualitative Cohort . . adequately reflect the
3 (2011) Stud carried out in 6 catheter-days (95% ClI, situation throuahout the 1B
y adult ICUs 3.0-5.7) in the AICUs and 0.0 Philiopines 9
in the PICU. PRInes.
Th length of
Multicenter (GLOBAL) The overall arii::ri]ez?ioer}]nc?ft hc?s itals
surveillance study CAUTI rate per 1,000 catheter p B P
Rosenthal V. . i R i in the INICC program
4 Non-Experimental  in 503 intensive days was 5.30 (95% ClI, . 1B
(2014) . : . SDis19.5+17.7
care units (ICUs) in ~ 5.2-5.4) in the adult and
. o months (range, 1-72
43 countries. pediatric ICUs.
months)
(National) In adults, the
2 observational urinary tract is the most .
Lo . . . Unable to determine
Davis K Observational studies in a common site of infection and whether the
5 ' . 500-bed hospital accounts for ~40% of all . . VB
(2014) study using QI interventions caused the
where ~ 40% of reported health care— reduction in CAUTI
beds in ICUs associated infections, the
majority of which are CAUTIs
A total of 234 patients with
4,551 patient days were Study did not include a
Prospective 2 ICUs from hospitalized in the ICU. The sufficiently large
Apostopoulou . . :
6 E. (2015) Observational January to incidence of CAUTI was 7.7%  number of patients. 1A
' study December 2010 and the incidence density was Second, this study was
4.09 cases/1,000 urinary performed in two units
catheter-days.
Overall the provider survey
' A total of 408 indicated rel.evam?e to practlce Generallzablllt){ of.
Fuchs M. Non-Experimental . (83.5%), satisfaction with the results may be limited to
7 . providers from the . . . i . 1B
(2011) descriptive study implementation (64%), ease of  hospitals of similar size
5 adult ICUs g
use (68%), and compliance and type.
with the daily checklist (90%).
Adherence to general infection
control principles (e.g., hand Avoid use of indwelling
Chenoweth, C. - . hygiene, surveillance and urinary catheters
Expert opinion Hospital VB
8 (2011) Xpert opint pita feedback, aseptic insertion, placement only for
proper maintenance, appropriate indications.
education) is important.
Given a nearly 70% response
VA medical centers in the sample in both year_s we Non—rgspgnse biasis a
with suraical care believe these results providea  potential issue. The
9 Krein S. (2011)  Non-experimental o erating beds (n = reasonable estimate of the use ~ overall response rate 1B
129) & " of infection prevention was approximately 70%
' practices by U.S. non-federal in both years.
hospitals.
- . Study had 80% power to detect ~ Our intervention is
The intervention Lo .
a 25% reduction in percentage  tightly focused on a
10 Trautner B. Experimental and the control of patients screened, even if specific aspect of 1B
(2011) P sites are two VA P ' P P

hospitals.

the percentage of screened
patients is as low as 10%.

poor-quality care that
has been observed.

Published by Sciedu Press

27



http://jnep.sciedupress.com

Journal of Nursing Education and Practice

2018, Vol. 8, No. 7

Table 3. Individual evidence summary, part 2

. Author & . Sample, Sample Size, &  Study findings that help answer L Evidence Level
Article # Evidence Type . . Limitations .
: Date VI P Setting the EBP question imitati & Quality
Lack of i
Study conducted in a A continued need to reinforce the acko document-atlon
. ) . . . of acute vs. chronic
Mori C. ! 150-bed community importance of securing the drainage . A
11 Non-experimental o ; indwelling catheters, 1A
(2014) hospital in northern tubing to the bed was supported by .
K . chronic catheters not
United States. the noncompliance rate of 100%. R
excluded in the study.
(National) The rate for diagnosis Because many factors
Adult patients discharged  ranged from 5.2% to 17.1% (mean, affect in fecti(?ln ot
12 Medding J. Non-experimental from acute care hospital 10.0% [CI, 9.5% to 10.5%]) in 2007 the study results canr’wt A
(2012) P in Michigan in 2007 &~ and 5.0% 0 20.2% (mean, 103% solely o
2009 [CI, 9.8% to 10.9%]) of discharges R Y .
; the intervention.
in 2009.
27-bed adult cardio (National) CAUTI.s were meaSL,Jred LirrTitz.ation of a low
. . and reported by using the CDC’s statistical power shows
Fox C. . medical ICU at Mission . . .
13 (2015) Experimental Hosn in Mission Visio definition: The mean monthly the implementation of 1A
CA P 1o CAUTI rate decreased from 9.1 to closed circuit drainage
5.6 per 1,000 catheter days. system of the study.
Performed in a single
. tertiary- hospital
Patients who had a Elevated percentage of CAUTI: e_r fary ca}re ospita
1zzo 1. . . . . . . . with multiple ICU
14 (2015) Non-experimental  urinary catheter applied infection over 18 patients (incidence BT LA rr— 1B
during stay in a ward. 33%, rate 43.4/1,000 days/catheter). Pop ' Y
not represent other
settings.
Mavo Clinic s a The median ICU length of stay for The limited evidence
. 4 X . the patients with CAUTI was 10 indicated that receiving
Tedja R. 1,200-bed hospital with . . . S
15 Cohort Study . X days (interquartile range: 6-16 days).  prophylactic antibiotics 111 B
(2015) 158 adult intensive care . .
In-hospital all-cause mortality was reduced the rate of
beds. L
28%. bacteriuria.
Six parallel-group randomized .
- : . Studies presented a low
All adults requiring controlled trials with 789 . .
. . . . . . to unclear risk of bias
Lusardi G. Systematic short-term urinary participants met the inclusion .
16 . . L o with similar 1A
(2013) Review urethral and supra pubic criteria. All six trials compared . R
. L . interventions and
catheterize antibiotic prophylaxis versus no
- measured outcomes.
prophylaxis.
Twenty-six trials were included in
weny %IX I? W e . uded i These higher DA-HAI
systematic review involving 12,422
LamT Systematic hospitalized adults in 25 parallel rates may reflect the
17 ' . NA . . ical ICU situation i 1A
(2014) Review group trials, and 27,878 adults in one t}/pl.ca stiuation in
i limited-resource
large cluster- randomized cross-over .
- countries as a whole.
trial.
During the 5 years and 4 months of
the study, 391,527 patients
hospitalized in an ICU for an Limitation of a low
Tao L Study was performed in aggregate of 3,245,244 days statistical power shows
18 (2011') Non-experimental 398 ICUs of 70 hospitals,  acquired 20,866 DA-HAIS, an the implementation of 1A
from 2004 to 2009. overall rate of 5.3% (95% CI 5.3- closed circuit drainage
5.4) of DA-HAIs and 6.4 (95% CI system in present study.
6.3-6.5) DA-HAIs per 1,000
ICU-days.
During the study period (March
2009 _to May 2010), prospective Data does not reflect the
. surveillance data from 5 ICUs was .
12 hospitals have a total . X burden of HAIs in all
Kholy, A. . | reported for 1,101 patients admitted .
19 Non-experiment of approximately 5,000 ICUs in the CUH 1A
(2012) for a total of 10,869 days. CAUTI .
beds and 500 ICU beds. complex or in ICUs
rates were generally low (2.9/1,000 throughout Eavpt
catheter-days). Excess mortality for g gypt
patients with CAUTI was 47.9%.
Urinary tract infections (UTI) Limitation of a low
account for up to 40% of all health L
L . statistical power shows
Ramanthan care-acquired infections. Nearly the implementation of
20 Non-experiment Hospitals 80% of all UTI occur in patients with P L VB
R. (2014) . the closed circuit
short-term urinary catheters and are drainage svstem of the
tracked as CAUTI by regulatory 9e sy
. present study.
agencies.
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The evidence from trials determined found that while
antiseptic-coated catheters reduced the number of bacteria
in the urine, they did not reduce the number of urinary tract
infections caused by the presence of the catheter. Catheters
coated with antimicrobials designed to stop the growth or
eliminate bacteria may reduce bacterial presence in urine as
well as reducing the number of people having urinary tract
infections resulting from the use of indwelling catheters.!'8!

4.5 Use of prevention bundles

Several studies found that implementing the best evidence
practices for the development of CAUTI protocols and en-
forcement of CAUTI bundle compliance for CAUTI preven-
tion is essential to reducing CAUTI rates. There have been
many studies conducted in the United States in which the
reported incidence of CAUTI can be reduced by as much
as 30% through the use of multidimensional approaches,
including the use of CAUTI bundle interventions.!'>-2% In
one study, the introduction of a CAUTI prevention bundle
was attributed with a 50% reduction in the mean monthly
CAUTI rate in a hospital from 5.41 to 2.49 per 1000 catheter-
days."?! The inclusion of electronic checklists and reminders
also helps in the reduction of infections as part of CAUTI
bundles.?!

Finally, CAUTI bundle development and implementation
must have buy-in from the hospital staff for them to be effec-
tive. One of the most significant problems in several studies
pointed to a lack of compliance in utilization of CAUTI
bundles.??!

4.6 Strengths

The variety of interventions developed was mostly based
on CDC guidelines, and their successes provided the most
meaningful evidence strength. The studies looked at hand
washing, education programs for staffs, nurse-driven proto-
cols, CAUTI prevention checklists, CAUTI bundling, and
limiting the time allowed for the use of indwelling catheters.
All interventions in the studies had some success, with com-
binations of intervention type showing greater promise.

A majority of the studies were done for the purpose of reduc-
ing indwelling catheterization and the duration of catheteri-
zation.

The duration of a number of the studies was long enough to
allow researchers to gather statistically significant results. 6
of studies were two years to four years in length, allowing
for a significant number of cases to be studied and to ensure
an intervention was viable in the longer term.

Published by Sciedu Press

4.7 Weaknesses

Only two studies were conducted as types of randomized
control trials (RCTs) study comparing one intervention and
control groups to determine the studies’ result. 90% of the
studies were non-experimental. A number of studies were
limited in size and focused specifically on small populations.

4.8 Limitations

First of all, some of the studies lack of statistical data to
support in CAUTI reduction on individual group or whole
sample population to approve the study power and the signif-
icance. Second, some of studies did not provide intervention
duration of study to allow replication of results. Finally,
studies were only performed in a limited number of sam-
ple populations, and population demographics were seldom
discussed for analysis in most studies.

4.9 Future research

CAUTT has become a worldwide health liability. The assess-
ment of evidence— based practices for preventing CAUTI and
the translation of research into practice (TRIP) is a significant
factor for curtailing incidence levels of health care organiza-
tions. A majority of the studies were done for the purpose
of reducing indwelling catheterization and the duration of
catheterization. Increased focus of future research should be
placed on reducing the need for indwelling catheterization
or duration of catheterization in Intensive Care Units, since
these units make greater use of indwelling catheterization
and face a greater risk of CAUTI infection in patients. Future
studies should also be expanded to consider alternatives to
indwelling catheters.

5. CONCLUSION

Analysis of the literature has shown that numerous CAUTI
interventions and strategies have significantly decreased the
CAUTI occurrences. Challenges continue to remain for
health providers and healthcare organizations in determin-
ing the applicability of researched interventions for their
patients and the translation of the best evidence into prac-
tice. Preventing CAUTTI incidents will lead to efficient, safe,
and high-quality patient care, ultimately reducing the eco-
nomic consequences on patients, hospitals and healthcare
organizations.
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