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Hospital Onset C. difficile Before and After Real-time Bedside Root Cause
Analysis
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Background: C. difficile infection has been a significant cause of
morbidity and mortality over the past decade. Our hospital had
rates of hospital-onset, laboratory-identified, C. difficile infection
(HO-CDI) that were significantly higher than our state and
national benchmarks. HO-CDI is defined as a test positive for
C. difficile occurring on or after day 4 of hospitalization, regardless
of the presence of symptoms. New leadership at the hospital sought
a creative way to engage staff in finding solutions to our high rates
of HO-CDI. Objective: The purpose of this intervention was to
engage frontline staff in reporting and solving patient care situa-
tions that may increase infection risk to decrease HO-CDI rates.
Methods: Starting in July 2015, real-time bedside RCAs were per-
formed weekly for any HO-CDI on the unit to which the infection
was attributed and on any unit from which the patient had been
recently transferred. Top clinical leadership of the hospital, and
all services and departments, physicians, nurses, and others
involved with the patient’s care were expected to attend and iden-
tify factors that may have contributed to the infection. The findings
were documented, and changes to care were made based on the
findings. The rate of incident hospital onset HO-CDI per 10,000
patient days was used to measure outcome because standardized
infection ratios for the period before 2016 were not available.
Results: Staff members suggested 6 specific actions that were
undertaken to decrease HO-CDI risk (Table 1). The HO-CDI rate
during the preintervention period (2012-2014) was 6.85 per 10,000
patient days (275 cases). In the postintervention period (2016-
2018) the HO-CDI rate was 3.13 per 10,000 patient days (101
cases). There was a 54% reduction in the HO-CDI rate in the post-
intervention period (P < .001). Conclusions: The multidiscipli-
nary bedside RCA process resulted in staff providing
recommendations for actions to reduce HO-CDI risk.
Implementation of staff suggestions resulted in a sustained, signifi-
cant decrease in HO-CDI.
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Background: The Bundled Payment Care Improvement
Program is a CMS initiative designed to encourage greater
collaboration across settings of care, especially as it relates
to an initial set of targeted clinical episodes, which include
sepsis and pneumonia. As with many CMS incentive pro-
grams, performance evaluation is retrospective in nature,
resulting in after-the-fact changes in operational processes
to improve both efficiency and quality. Although retrospective
performance evaluation is informative, care providers would
ideally identify a patient’s potential clinical cohort during
the index stay and implement care management procedures
as necessary to prevent or reduce the severity of the condition.
The primary challenges for real-time identification of a
patient’s clinical cohort are CMS-targeted cohorts are based
on either MS-DRG (grouping of ICD-10 codes) or HCPCS
coding—coding that occurs after discharge by clinical abstrac-
tors. Additionally, many informative data elements in the
EHR lack standardization and no simple and reliable heuristic
rules can be employed to meaningfully identify those cohorts
without human review. Objective: To share the results of an
ensemble statistical model to predict patient risks of sepsis
and pneumonia during their hospital (ie, index) stay.
Methods: The predictive model uses a combination of
Bernoulli Naive Bayes natural language processing (NLP) clas-
sifiers, to reduce text dimensionality into a single probability
value, and an eXtreme Gradient Boosting (XGBoost) algo-
rithm as a meta-model to collectively evaluate both standard-
ized clinical elements alongside the NLP-based text
probabilities. Results: Bernoulli Naive Bayes classifiers have
proven to perform well on short text strings and allow for
highly explanatory unstructured or semistructured text fields
(eg, reason for visit, culture results), to be used in a both com-
parative and generalizable way within the larger XGBoost
model. Conclusions: The choice of XGBoost as the meta-
model has the benefits of mitigating concerns of nonlinearity
among clinical features, reducing potential of overfitting,
while allowing missing values to exist within the data. Both
the Bayesian classifier and meta-model were trained using a
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patient-level integrated dataset extracted from both a patient-
billing and EHR data warehouse maintained by Premier. The
data set, joined by patient admission-date, medical record
number, date of birth, and hospital entity code, allows the
presence of both the coded clinical cohort (derived from
the MS-DRG) and the explanatory features in the EHR to
exist within a single patient encounter record. The resulting
model produced F1 performance scores of .65 for the sepsis
population and .61 for the pneumonia population.
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Background: Empiric antibiotic selection is challenging and
requires knowledge of the local antibiogram, national guidelines
and patient-specific factors, such as drug allergy and recent anti-
biotic exposure. Clinical decision support for empiric antibiotic
selection has the potential to improve adherence to guidelines
and improve patient outcomes. Methods: At NorthShore
University HealthSystem, a 4-hospital, 789 bed system, an auto-
mated point-of-care decision support tool referred to as
Antimicrobial Stewardship Assistance Program (ASAP) was cre-
ated for empiric antibiotic selection for 4 infectious syndromes:
pneumonia, skin and soft-tissue infections, urinary tract infection,
and intra-abdominal infection. The tool input data from the elec-
tronic health record, which can be modified by any user. Using an
algorithm created with electronic health record data, antibiogram
data, and national guidelines, the tool produces an antibiotic rec-
ommendation that can be ordered via a link to order entry. If the
tool identifies a patient with a high likelihood for a multidrug-
resistant infection, a consultation by an infectious diseases special-
ist is recommended. Utilization of the tool and associated out-
comes were evaluated from July 2018 to May 2019. Results: The
ASAP tool was executed by 140 unique, noninfectious diseases
providers 790 times. The tool was utilized most often for pneumo-
nia (194 tool uses), followed by urinary tract infection (166 tool
uses). The most common provider type to use the tool was an inter-
nal medicine hospitalist. The tool increased adherence to the rec-
ommended antibiotic regimen for each condition. Antibiotic
appropriateness was assessed by an infectious diseases physician.
Antibiotics were considered appropriate when they were similar
to the antibiotic regimen recommended by the ASAP.
Inappropriate antibiotics were classified as broad or narrow.
When antibiotic coverage was appropriate, hospital length of stay
was statistically significantly shorter (4.8 days vs 6.8 days for broad
antibiotics vs 7.4 days for narrow antibiotics; P < .01). No signifi-
cant differences were identified in mortality or readmission.
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Conclusions: A clinical decision support tool in the electronic
health record can improve adherence to recommended empiric
antibiotic therapy. Use of appropriate antibiotics recommended
by such a tool can reduce hospital length of stay.
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Reducing Blood Culture Contamination; a Quality Improvement
Project in Emergency Department
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Background: Blood culture is an important investigation in
diagnosing sepsis. Positive culture helps to tailor therapy
and is crucial in antimicrobial stewardship (AMS).
However, positive blood culture does not always denote a
bloodstream infection. Sometimes, false-positive results occur
because of contamination from organisms outside the blood-
stream, leading to significant negative consequences to
patient treatment decisions and financial implications.
Rates of blood culture contamination vary widely (0.6%-
6%) between organizations, and although it is very difficult
to eliminate contamination, it can be minimized. Our hospi-
tal group has multiple sites including emergency departments
(EDs). We have been intermittently monitoring blood culture
contamination rates since 2008, which decreased from 6.8%
to 4.8% in 2009 but remained static when audited in 2010,
2012, and 2015. Objectives: To reduce our blood culture con-
tamination rate further by targeting 2 busy EDs and by
introducing continuous surveillance of blood culture con-
tamination across 3 hospitals beginning in April 2016.
Methods: In 2015, for the first time, blood culture contami-
nation rates for both EDs, based in 2 different hospitals, were
calculated. The ED results were communicated to the health-
care workers (HCWs), who agreed to establish a continuous
surveillance of blood culture contamination and to partici-
pate in a reduction plan. Competency training was conducted
according to training needs analysis. For example, phleboto-
mists were trained to ensure the use of the appropriate blood
culture kit and educational sessions were tailored to staff
groups. The blood culture contamination rate was monitored
from April 2016 to March 2019 for 3 hospitals and both EDs
to determine the impact of various measures introduced dur-
ing this time. Results: In 2015, contamination rate of the 3
hospitals was 4.07%, and 10.2% of total blood cultures
flagged positive. Also, 25% of blood cultures were requested
from Eds, but these samples comprised 54% of the total con-
tamination. The contamination rates for EDs A and B were
7.4% and 10.6%, respectively, which were significantly higher
than the overall rate. From April 16 to March 19, there was
22% increase in total blood cultures performed. Results were
analyzed quarterly. In total, 8,525 blood culture sets were
received in January-March 2019; of these, the EDs contrib-
uted 2,799 sets (32.8%). The total blood culture contamina-
tion rate in January-March 2019 decreased to 3.1%. Both
EDs A and B showed decreases in their contamination rates
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