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Abstract

Background: Chlorhexidine gluconate (CHG)
bathing has proven to reduce central line-associ-
ated bloodstream infections (CLABSI) in hospital-
ized patients. The aim of this study is to evaluate
whether the implementation of a compliance
monitoring process for CHG bathing and strict
hand hygiene as part of the traditional CLABSI
prevention bundle will reduce the overall hos-
pital CLABSI standardized infection ratio (SIR).

Methods: A quasi-experimental study was con-
ducted in intensive care and non-intensive care
inpatient hospital units in an urban 361-bed
teaching hospital in Western Pennsylvania.
The pre-intervention period consisted of Janu-
ary-August 2021, the intervention period con-
sisted of September-November 2021, and the
post-intervention and sustainability period con-
sisted of December 2021-June 2022. A compliance
monitoring process for the initiation of a daily
bath using a 4% CHG solution and strict hand
hygiene surveillance was implemented as part of
the standard CLABSI prevention bundle (which
includes standardized insertion checklists and
processes, daily necessity assessment, dressing
change and integrity standards, five moments
hand hygiene standards, CHG disk [Biopatch],
end caps [Curos], and care of tubing).

Outcomes: A statistically significant increase in
hand hygiene (p=<0.001) and in CHG bathing
compliance (p=0.014) helped reduce the overall
hospital CLABSI SIR from 1.45 to 0.82, standing
for an overall 43.4% decrease. Cost reduction
was statistically significant (p=0.011) and was
an estimated $1.4 million dollars in savings for
the hospital.

Next Steps: Incorporate the compliance mon-
itoring component for CHG bathing and hand
hygiene as part of the best strategy for CLABSI
bundle prevention within the healthcare system.

Introduction

entral line-associated bloodstream infec-

tions (CLABSI) are one of the costliest

healthcare-associated infections in the

United States in terms of patient mor-
tality and value-based reimbursements. Most
cases are preventable with proper aseptic
techniques, surveillance, and preventative care
management strategies. The COVID-19 pandem-
ic’s impact on healthcare-associated infections
(HAIs) and the subsequent increase in CLABSI
has further necessitated vigilance with CLABSI
prevention measures.
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According to the Centers for Disease Control and Prevention (CDC), 1
in 31 hospitalized patients will get an HAI.! HAIs account for $34-74
billion annually in direct costs and $62-73 billion in indirect costs.?
The Agency for Healthcare Research and Quality (AHRQ) estimates
the cost of each incidence of CLABSI at $17,896-$94,879.° In a 361-bed
urban teaching hospital in Western Pennsylvania, CLABSI was a
growing problem, particularly within the high-risk hematology/
oncology patient population, throughout the COVID-19 pandemic.

From 2019 to 2021, the organization’s annual CLABSI count
increased from 23 to 33, and the corresponding standardized
infection ratio (SIR) increased from 1.04 to 1.49. In comparison,
the SIR across general acute care hospitals was 0.92.* Nationwide
studies have shown a correlation between increased CLABSIs
during the pandemic, with causative factors to include increased
volume of high-acuity patients, staffing shortages, reduction in
patient contact due to COVID-19 isolation practices, and overall
reduction on preventive maintenance tactics.”’

Objectives:

1. To evaluate the effectiveness of implementing a new
compliance monitoring process to ensure strict
chlorhexidine gluconate (CHG) bathing and hand
hygiene consistency and accountability as part of the
CLABSI prevention bundle, in order to reduce overall
CLABSI HAIs and SIR.

2. To evaluate if CLABSI HAI occurrence would be reduced
in intensive care units (ICU) and non-ICU units.

3. Toshow the efficacy and cost benefit attributable to the
increased compliance with CHG bathing for CLABSI HAI
reduction on units with high incidence of CLABSI.

Review of the Literature

A review of the literature was performed utilizing the databases
CINAHL (Cumulative Index to Nursing and Allied Health Liter-
ature), PubMed, JSTOR, and DOA]J (Directory of Open Access
Journals) for the keywords “central line-associated bloodstream
infection prevention,” “CLABSI,” “chlorhexidine gluconate bath-
ing,” “CHG,” “bloodstream infection prevention,” and “BSIL.” Best
practice standards for CLABSI prevention worldwide include asep-
tic insertion, proper site selection, hand hygiene, daily necessity
assessment, aseptic dressing change, and integrity standards.®!
In more recent studies the use of devices or dressings that include

Table 1. Pre-Intervention CLABSI Bundle Audits

CHG has shown to reduce the risk of CLABSI, particularly in the
ICU setting.'***

Following the theme of CHG use, multiple studies show that the
implementation of CHG-impregnated wipes or utilization of
4% CHG bathing solution has shown to reduce the risk of infec-
tion with common bacterial organisms causing CLABSI: E. coli,
methicillin-resistant Staphylococcus aureus, Klebsiella pneumoniae,
and Enterococcus spp. and decrease CLABSI and other HAIs.'>"
With the reduction of the potential pathogenic organisms on the
skin, the overall incidence of CLABSI in hospitalized patients
reduces, with or without a reduction in line days.’** In addition
to the reduction of CLABSI occurrence, the cost savings incurred
with the implementation of CHG bathing as a prevention tactic
are significant.??!

Methods

Study Design and Specific Aims

As a foundational step of this project, a CLABSI task force was
formed to analyze the components of the organization’s CLABSI
prevention bundle and to find the root causes: insertion, care and
maintenance, or both. The group was made up of the chief medical
officer as the executive sponsor; the quality director and nursing
quality manager as the facilitators, the infection prevention team
as the presenters and scribes; the vascular access team (VAT) as the
process checkers, and nursing and physician representatives from
targeted nursing units included in the study. The group analyzed
data trends: unit occurrence, organisms, days from central line
insertion to infection, CLABSI root cause analysis (RCA) results,
and direct observation compliance with other elements of the
CLABSI bundle. Analysis revealed causation to be associated with
the care and maintenance phase of CLABSI prevention, with CHG
bathing and hand hygiene compliance as the two components with
lowest consistency and compliance. See Table 1.

The group used The Joint Commissions Robust Process Improve-
ment framework to conduct a quasi-experimental study on the
effects of a compliance monitoring process for CHG bathing and
strict hand hygiene within ICU and non-ICU inpatient hospital
units in an urban 361-bed teaching hospital in Western Pennsyl-
vania. The pre-intervention period consisted of January through
August 2021. In the month preceding the intervention time period,

Dressing Primary Secondary
Intact CHG IV Tubing Tubing Curos Daily Hand
Unit & Current Disc in Date in Date Caps Bathing Hygiene
ICU1 95% 100% 79% 74% 90% 53% 43%
Med Onc 98% 99% 84% 53% 100% 34% 82%
Stepdown 98% 100% 54% 46% 92% 31% 78%
ICU 2 95% 96% 76% 18% 87% 42% 40%
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the nursing units received added education on the Biopatch CHG
dressing and multimodal education offerings for CHG bathing.

The overall hospital CLABSI goal was to decrease the annual infec-
tion count from 33 to 29, and to decrease CLABSI SIR from 1.49 to
1.33. Within the CLABSI performance improvement nursing units,
a universal SMART (Specific, Measurable, Achievable, Relevant,
and Time-Bound) goal process and framework was used:

In order to increase compliance with CLABSI prevention
interventions, X unit will implement audits to validate com-
pletion of the following: Bedside Shift Report (BSR) checklist,
hand hygiene audits with a compliance goal of >75%, CHG
bathing, and existing CLABSI bundle components performed
3 times per week by charge nurse (if unable-> Assistant Nurse
Manager-> Nurse Manager—> CTF member) unit starting
Sep 1, 2021, with goal of X infections annually or a rate of X
per month until Nov 30, 2021. Interventions will continue
on unit until 3-month steady state achieved, at which time
the VAT or Shared Governance Council will randomly audit
monthly. If at any time the unit exceeds monthly goal rate or
annual goal, the unit will restart interventions.

The SMART goal process and framework was utilized to estab-
lish CLABSI reduction goals for each unit that were realistic and
achievable. These goals were created taking into consideration
historical data as well as patient population. The CLABSI pro-
cess improvement nursing unit goals were approved by nursing
and hospital leadership. The aim of the study was to determine
if the implementation of a compliance monitoring process for

Table 2. Unit-Specific CLABSI goals

Infection count Rate per 1,000
Unit (annual) central line days
ICU1 8 417
Med Onc 8 1.59
Stepdown 1 0.62
ICU 2 7 3.82

CHG bathing and strict hand hygiene, in addition to the tradi-
tional CLABSI prevention bundle, will reduce the overall hospital
CLABSI SIR.

Intervention

The intervention period consisted of September to November
2021, with post-intervention and sustainability analysis between
December 2021 and June 2022. Reinforcement of daily CHG bath-
ing and adherence to hand hygiene practices were reestablished
as critical components of the CLABSI prevention bundle. The
test of change was implemented without change to the stan-
dard CLABSI prevention bundle (which includes standardized
insertion checklists and processes, daily necessity assessment,
dressing change and integrity standards, five moments hand
hygiene standards, CHG disk [Biopatch], end caps [Curos], and
care of tubing).

Hospital HAI surveillance was completed by the infection preven-
tionists, utilizing the CDC’s National Healthcare Safety Network
(NHSN) definitions.? Direct observations of daily CHG bathing
and documentation compliance occurred by the Nursing Unit
leadership and staff each week starting September 1, 2021. They
provided additional details on direct observation audits with
immediate feedback and monthly surveillance reports to leader-
ship at the unit and individual staff level using the Ecolab compli-
ance monitoring system.

As part of interrater reliability and to ensure other elements of
the CLABSI bundle did not incur slippage, the VAT conducted
observations on the targeted units of CHG bathing as well as the
other bundle elements (dressing integrity, CHG disc, line care, end
caps, etc.). Observation data was recorded on an online platform
to minimize paper submission process, allow real-time review,
and enhance the data analysis process.

Analysis

IBM SPSS Statistics 28 and statistical process control charts
were used to decide the statistical significance of outcomes.
Pre-intervention and post-intervention outcome data including
CLABSI HAI occurrence and rate, as well as hospitalwide SIR, were

Figure 1. CLABSI SIR
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evaluated for statistically significant improvement. Significance
level p<0.05 was assigned to the performance improvement
project. Continuous variables were analyzed by comparing means
of pre- and post-intervention data using independent t-tests.

Results

During the quasi-experimental study, a statistically significant
increase in hand hygiene (p=<0.001) and a statistically signifi-
cant increase in CHG bathing compliance (p=0.014) in the ICU
helped reduce the overall hospital CLABSI SIR from 1.45 to 0.82,
representing an overall 43.4% decrease (Table 3 and Figure 1).
The non-ICU units, which consisted of a stepdown unit and bone
marrow transplant unit with a large volume of central line days,
decreased CLABSI HAI by 10.2%, but this was not statistically
significant (p=0.814). Of note, CLABSI SIR at the unit level could
not be calculated due to volume requirements to generate an SIR.

Due to small volume, CLABSI HAI rate per 1,000 central line device
days was compared pre- and post-intervention, and though both
rates decreased in the ICU and non-ICU units, neither was sta-
tistically significant. The ICU had a CLABSI HAI rate per central
line device day reduction of 43.2% and non-ICU units had a 12.2%
reduction in CLABSI HAI rate per central line device day. Cost
reduction was statistically significant (p=0.011) and was an estimated
1.4 million dollars in savings for the hospital (Table 3). Further study
with a larger sample size and evaluation of the causative organism
may be needed for hospitals with large hematology oncology
patient populations with multidrug-resistant organisms (MDRO)
for CLABSI prevention.

Evaluating the pre- and post-intervention periods, central line
days increased in both the ICU and statistically significantly in the
non-ICU units (p=0.025) (Table 3 and Figure 2). Bathing adher-

Table 3. CLABSI Process Improvement Intervention

ence on the intervention units increased from baseline of 43%
to 62% and stood for an overall increase of 44%, with statistical
significance in the ICU (p=0.14) but no statistical significance in
the non-ICU units (p=0.690) (Table 3). Hand hygiene compliance
within the intervention units increased from baseline 61% to 81%,
being a 33% increase. Anecdotally, use and compliance of travel
or agency nurses was not within the scope of this project, but may
warrant future examination.

The quasi-experimental study had several limitations. The perfor-
mance improvement project was a single center study conducted
over a 10-month period of time. The study did not evaluate any
correlation between CHG bathing and hand hygiene compliance
with patient clinical characteristics, causative organisms, central
line type, or staffing (employed vs contracted staff, licensed vs
unlicensed staff). The Hawthorne effect, which states that staff
knowing they are being studied may impact their behavior, may
have had an initial positive impact on the decrease in the CLABSI
SIR, as noted in the decrease in CLABSI SIR when the CLABSI task
force was formed in September (Figure 1).%* The formation of the
task force and its focus was well-known within the hospital and
on the targeted units. In addition, the unit-specific observations
for CHG bathing and hand hygiene were primarily conducted by
staff within those departments.

Another limitation of the study revolved around the recent imple-
mentation of electronic technology for hand hygiene compliance.
Numerous operational issues related to functionality of badges,
wearing of badges, and compliance zones continue to be refined.
Additionally, validation of compliance specific to observation of
bathing vs compliance of documentation in the electronic medical
record was a limitation. During the observation period, discussion
occurred about how to improve patient education and messaging
to patients about the importance of CHG bathing as a “treatment”

Metric Pre Post 95% Cl p
SIR 1.45 0.82 -0.21 to1.52 0.066
Line Days 1624 1754 -295.04 to 34.91 0.057
Hospital Rate/1,000 Patient Days 1.65 0.90 -0.20 to 1.69 0.057
Cost $164,037 $72,498 $14,879 to $168,198 0.011
Hand Hygiene 0.70 0.82 0.04 t0 0.20 0.002
Line Days 438 470 -117.22 t0 53.37 0.439
Rate/1,000 Patient Days 3.22 1.83 -1.57t0 4.33 0.336
ICU Cost $82,018 $56,388 -$63,438 to $114,700 0.548
Hand Hygiene 0.41 0.77 -0.51to0 -0.20 <0.001
CHG Bathing 0.54 0.85 -0.55 to -0.08 0.014
Line Days 671 741 -198.69 to 57.44 0.025
Rate/1,000 Patient Days 1.96 1.72 -1.94 to 2.42 0.814
Non-ICU Cost $66,640 $64,443 -$65,690 to $70,084 0.472
Hand Hygiene 0.80 0.84 -0.92 t0 0.03 0.251
CHG Bathing 0.32 0.38 -0.367 to 0.255 0.690

Patient Safety | Vol. 6 No. 1 | 2024 | 4



Figure 2. Central Line Days
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or part of the care bundle vs a bath; this was not included in this
study. Staffing was another limitation of this study; staffing vari-
ables such as employed vs contracted staff, licensed vs unlicensed
assistive personnel, staffing ratios, and turnover were outside of
the scope of this project. Continued study on limitations and the
sustainability of the project is needed.

Discussion

Ensuring compliance with 4% CHG bathing and strict hand
hygiene in standard nursing care within high-risk nursing popu-
lations, such as critical care, hematology oncology, and patients
with invasive devices, will result in an overall hospital reduction
in HAI CLABSI and a corresponding reduction in overall hospital
unnecessary expenditures. Ongoing study on the efficacy and
sustainability of CHG bathing compliance and consideration for
the staffing mix and use of agency/travelers within the nursing
unit are needed in the post COVID-19 pandemic healthcare set-
ting. Next steps include a multicenter trial to adequately evaluate
sustainability of the CHG bathing compliance monitoring process.
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