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Reducing hospital-acquired infections in a regional health system
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To the Editor—Hospital-acquired or nosocomial infections
are infections that patients develop during the course of their
hospitalization.1 Patients who develop HAIs are usually infected
exogenously when exposed to a healthcare facility, procedure,
staff, visitors, and/or other patients such that “prevention of
hospital-acquired infection is central to providing safe and high-
quality health care.”2 An estimated 1.7 million patients in the
United States are diagnosed with a HAIs annually. Nearly 5.8%
of those patients, ~100,000 individuals, will die.3 The annual
national cost of HAIs is between ~$28 and ~$45 billion in the
United States.4 Most of the cost of HAIs stems from increased hos-
pital stays and use of medical resources.5 However, the cost of
reducing HAIs can also be very expensive and requires investment
in staff, technology, and other resources. Many studies on improv-
ing hand hygiene to reduce HAIs have been published6-9; however,
many other important interventions have been studied, particu-
larly those that are more systematic and involve multiple
stakeholders.10 Here, we summarize the successful efforts of a
regional health system to reduce HAIs without increasing opera-
tional costs.

Methods

In our regional health system, we sought to create an intervention
that provides high-quality, safe, and cost-effective health care across
multiple healthcare facilities. We identified the reduction of the HAI
standardized international ratio (SIR) as a primary measure of our
goal of providing safe health care to our New England population.
The Trinity Health of New England (THONE) healthcare system
spans Connecticut to Massachusetts, with 5 hospitals and multiple
outpatient sites across all major subspecialties. In this study, we
included all of the HAIs that the National Healthcare Safety
Network (NHSN) mandates that our health system tracks.

Our primary goal was to reduce the SIR to <1.0 within 3 years.
To achieve this goal, the infection control team performed a liter-
ature review for infection prevention best practice and performed a
gap analysis of current practices versus best practices. The chal-
lenges identified included a lack of standardized best practices
and compliance with current policies. To address these oppor-
tunities, the hospital focused on some key areas of infection dis-
cussed here.

Surveillance

The primary goal of the new surveillance system was to provide
quality and timely data in accordance with National Healthcare
Safety Network (NHSN). The secondary goal was to help hospital
staff appreciate the process of surveillance and enhance the use of
data to drive change. A dashboard was created that would contain
updated HAI unit data that would be accessible to all hospital
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employees and would provide the unit-based surveyors the means
to monitor their data independent of the infection prevention
department.

Prevention

A best-practice bundle across the region was implemented in
December 2018. Because many hand hygiene compliance proto-
cols have proven effective historically,6-9 a hand hygiene compli-
ance program was implemented as an additional intervention.
Also, the program was redesigned to allow individual units to
decide how they would improve compliance metrics and respond
to negative trending. Thus, the staff could take ownership of
patient care and could more directly invest in the efforts of by
their unit.

Environmental cleaning was identified as another opportunity
for improvement. An environmental cleaning audit revealed<45%
compliance when the program was introduced. In 2019, a >40%
increase in the proper cleaning of high-touch areas was achieved.
Lastly, the hospitals collaborated with the information technology
team to implement processes that would automatically place an
isolation order.

Early and accurate diagnosis

Another opportunity revealed by the initial analysis was the num-
ber of hospital-onset infections that occurred due to timing of test-
ing. The staff had a knowledge deficit regarding the importance of
early detection and treatment of infections. The hospitals
addressed this deficit by providing education and clinical guidance
through algorithms in the hospital computer system. Providers
were educated through computer-based training modules, educa-
tional sessions, and one-on-one meetings. Infection prevention
staff worked with the infectious disease department to create evi-
dence-based diagnostic tools such as algorithms for diagnosing
UTI and a workflow for the proper management of acute diarrhea.
This approach could be helpful in decreasing hospital-onset CDI
detected after 4 days with symptoms present at time of admission.

Results

After regional standardization of infection prevention interven-
tions, the SIR decreased from a baseline of 0.772 in calendar year
2018 to 0.474 in calendar year 2019 (P < .05 χ2 test) (Fig. 1).
Reductions in infection rates were observed for catheter-associ-
ated urinary tract infection (CAUTI), central-line–associated
bloodstream infection (CLABSI), and Clostridium difficile
infection (CDI), whereas increases were observed for methicil-
lin-resistant Staphylococcus aureus (MRSA) bacteremia and
surgical site infection (SSI).

Discussion

After regional standardization of best-practice bundles, there
was a significant decline in HAIs across all hospitals within
our regional healthcare system. In 2014, we started our program
with the introduction of a dynamic antimicrobial stewardship
based on the Centers for Disease Control and Prevention
(CDC) tool kit. The program was led by the chief of infectious
disease, the director of infection prevention, and the steward-
ship pharmacist. All 3 departments collaborated effectively to
create policies that would influence best practice. We focused
on reducing antibiotic use through education, policy change,
and formulary restrictions. We recognize this multipronged
approach as the pillar of our success, and we cannot overstate
its importance. In fact, the program’s entire success is based
on the multiple relationships and culture that we have created
on this journey. Although many different models exist to reduce
HAIs, the best-practice bundle described here was implemented
without any major additional cost or capital purchases in an
urban hospital managing a large, disproportionate-share, patient
population. This team-based, multipronged effort can likely be
implemented reliably in other hospital settings.
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Fig. 1. Hospital-acquired infection (HAI) standardized
infection ratio (SIR) during the preintervention period
(calendar year 2018) and the postintervention period
(calendar year 2019). Note. CAUTI, catheter-associated
urinary tract infection; CLABSI, central-line–associated
bloodstream infection; MRSA, methicillin-resistant
Staphylococcus aureus bacteremia; SSI, surgical site
infection; CDI, Clostridium difficile infection.
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To the Editor—Even though methicillin-resistant Staphylococcus
aureus (MRSA) colonization and infections have been extensively
reported among users who inject illicit drugs,1,2 studies addressing
other illicit drug users (IDUs),3 alcoholics and psychiatric patients
are scarce.4 Those latter groups are of special concern when admit-
ted to acute-care or long-term care facilities. In these settings,
MRSA colonization may be a predisposing factor for invasive
infection and/or for spread of potentially hazardous clones.5

With that in mind, we conducted a survey for asymptomatic col-
onization with overall Staphylococcus aureus and MRSA among
patients from 2 psychiatric care hospitals in Botucatu, inner
Brazil. Notably, the use of injection drugs is extremely rare in this
country, while there is endemic prevalence of use of inhaled
cocaine, crack cocaine and marijuana smoking, and abuse of
alcoholic beverages.6

The study was conducted a reference hospital for short-term
admissions of IDUs and alcoholics (70 beds) and a psychiatric hos-
pital with both short and long-term admissions (80 beds). Nasal
and oropharyngeal swabs were collected from patients upon
admission, except for those in long-term care, who had their swabs

collected during their hospital stay, which often lasted years.
Species identification and antimicrobial susceptibility tests fol-
lowed current microbiology practices. MRSA was characterized
by amplification of themecA gene and typing of the staphylococcal
chromosome cassette (SCCmec). Molecular strain typing was per-
formed with smaI- or ApaI-based pulsed-field gel electrophoresis
(PFGE). A questionnaire was applied to study subjects in the
moment of the collection of swabs, and extensive review of their
medical charts was performed. Briefly, we assessed information
on demographics, sexual behavior, history of previous incarcera-
tion, patterns of use of alcohol and illicit drugs. We also recorded
the following data for the year previous to inclusion in our study:
admissions to acute-care hospitals, invasive procedures (including
surgeries), use of antimicrobials, respiratory infection, and skin or
soft-tissue infections. Statistical analysis including univariate and
multivariable (Poisson regression) models was performed using
SPSS version 20 software (IBM, Armonk, NY). We used a stepwise
forward strategy to select variables for the multivariable models,
with P < .10 as a criteria for both entering and staying in the
models.

In total, 220 subjects were included in our study: 138 from the
IDU/alcoholics facility and 82 from the psychiatric hospital.
Overall S. aureus and MRSA colonization prevalence rates were
as follows: (1) IDUs/alcoholics facility, 28.3% (95% confidence
interval [CI], 20.1%–36.6%) for S. aureus and 2.9% (95%
CI, 0.8%–7.3%) for MRSA and (2) psychiatric hospital, 24.3%
(95% CI, 15.6%–35.1%) for S. aureus and 7.3% (95% CI,
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