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Abstract (Revised)

Methods

Background: Current cIAI guidelines recommend that broad spectrum antibiotics (abs)
like anti-pseudomonal beta-lactams should be reserved for “high-risk” communityacquired (CA) cIAI patients. Fluoroquinolone (FQ) use is also discouraged in
geographic areas with a high incidence of FQ-resistance. Compliance with these
recommendations are unclear as there are limited data on empiric treatment (tx)
patterns for adult patients with cIAI across US hospitals. This study sought to
evaluate empiric tx patterns for patients with CA lower-risk (LR) cIAI and assess
compliance with cIAI guideline recommendations.

Study Design and Population

Results: Overall, 46,722 (66%) of 70,663 patients meeting the definition of a cIAI were
were LR. Among LR CA cIAI patients, the mean (SD) age was 53.4 (18.2), 52% were
male, and the median (IQR) for Charlson Comorbidity Index (CCI) was 0 (0-1); 71% had
a CCI of 0. The most common diagnosis among LR patients was acute appendicitis
with peritonitis (59.4%). Among LR patients, 54% received TZP, 3% received MER, 3%
received CFP, and 20% received a FQ; 8% received ≥2 of these agents.
Conclusions: Overuse of non-guideline concordant broad-spectrum antibiotics was
commonplace among CA cIAI patients classified as LR. These findings can serve as
the basis for an antimicrobial stewardship initiative in hospitals aspiring to reduce
the use of broad-spectrum antibiotics.

Introduction
 Current to complicated intra-abdominal infection (cIAI) guidelines provide
specific antibiotic treatment recommendations based on patient’s location prior
to cIAI and background medical conditions, severity of infection, anatomical site
of infection, and antibiotic resistance rates at the local healthcare institution.
–– Broad spectrum antibiotics like anti-pseudomonal beta-lactams should be
reserved for “higher risk” community-acquired cIAI patients.
–– Fluoroquinolone (FQ) use is also discouraged in geographic areas with a high
incidence of FQ-resistance.
 Compliance with these recommendations are unclear as there are limited data on
empiric treatment patterns for adult patients with cIAI across US hospitals.

Objective
 This study sought to evaluate empiric treatment patterns for patients with
community-acquired “lower-risk” cIAI and assess compliance with cIAI guideline
recommendations.

Table 2. Treatment outcomes (N=46,722)

Figure 1. Study Population Disposition

 A retrospective multi-center study using data from the Premier Research
Database was performed.

Patients in the Premier Database
discharged between
Oct, 2015 through Dec, 2017
(N=362,794)

–– The Premier Healthcare Database is a large, U.S. hospital-based, service-level,
all-payer database that contains information on inpatient discharges, primarily
from geographically diverse non-profit, nongovernmental and community and
teaching hospitals and health systems from rural and urban areas.

First qualifying hospitalization with evidence of
cIAI based on diagnosis or procedure codes
(n=77,663)

–– Hospitals/healthcare systems submit administrative, healthcare utilization
and financial data from patient encounters. Inpatient admissions include over
88 million visits with more than 6 million per year since 2012, representing
approximately twenty percent of annual United States inpatient discharges.
–– An inpatient hospitalization for patients ages 18 years or older, discharged
between 10/2015-12/2017.
–– The first qualifying hospitalization with evidence of a cIAI will be flagged as the
index hospitalization.
–– Evidence of cIAI defined by algorithms based on diagnosis or procedure codes
–– Primary cIAI diagnosis and a cIAI surgical procedure or a secondary cIAI
diagnosis and cIAI surgical procedure within 5 days of admission
–– Received an antibiotic within first 4 hospital days

Age (years), mean (SD)

54 (18)

Gender (n (%))
Male

24, 657 (52)
35,646 (76.29)

Black or African American

5746 (12.30)

Other

5330 (11.41)

Charlson Comorbidity Index (CCI), median (IQR)
Congestive heart failure

2384 (5.1%)

Peripheral vascular disease

618 (1.3%)

–– Healthcare-facility point of origin

Dementia

874 (1.9%)

Cerebrovascular disease

489 (1.0%)

–– Any Dialysis within 30-day prior to index admission

Chronic lung disease

–– Hospitalization in prior 30 days

Connective tissue disease

827 (1.8%)

Ulcer

3685 (7.9%)

Chronic liver disease

2353 (5.0%)

Hemiplegia

205 (0.4%)

Moderate or severe kidney disease

2838 (6.1%)

Diabetes

6232 (13.3%)

Diabetes with complications

1433 (3.1%)

Tumor

2849 (6.1%)

Malignant tumor, metastasis

1287 (2.8%)

 Baseline features
–– Patients’ demographic and clinical characteristics were based on available
information during the qualifying admission and the prior 6-month period.
–– Patient-level covariates included in the analysis were demographics,
comorbidities, and Charlson Comorbidity Index (CCI).

–– Duration of all antibiotic therapy in hospital
–– Hospital length of stay
–– Discharge destination
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Hospital length of stay, median days (IQR)

5 (5) days

7 (8) days

7 (8) days

5 (5) days

Hospital cost, median dollars (IQR)

$12,382
($11,160)

$18,306
($19,054)

$18,350
($20,000)

$12,824
($11,985)

89.51%
8.91%
0.91%
0.63%

77.80%
18.69%
2.14%
1.37%

76.56%
19.53%
2.40%
1.43%

87.09%
11.29%
0.90%
0.70%

Table 5. Overall Outcomes by Number of Non-Guideline Concordant Empiric Antibiotic
Outcome
Hospital length of stay, median days (IQR)
Hospital cost, median dollars (IQR)
Discharge Destination
Home
Hospital
Death
Hospice

No Discordant
Antibiotics

One Discordant
Antibiotic

Two Or More Discordant
Antibiotics

4 (6) days

4 (6) days

6 (6) days

$11,793 ($12,780)

$12,273 ($11,214)

$15,142 ($14,044)

89.82%
8.73%
0.84%
0.56%

89.23%
9.21%
0.90%
0.62%

83.76%
13.84%
1.35%
1.03%

Conclusions

97 (0.2%)

cIAI diagnosis
Acute appendicitis with peritonitis

TZP

Abbreviations: TZP = piperacillin/tazobactam, MER = meropenem, CEF = cefepime and FQ = fluroquinolone

6042 (12.9%)

AIDS

27758 (59.41)

 Overuse of non-guideline concordant broad-spectrum antibiotics was commonplace among community-acquired CA cIAI patients classified as lower-risk.

Figure 2. Most Common Empiric Antibiotics Received Hospital Days 1-4 (Top Ten)

–– Patients were assigned into non-mutually exclusive cohorts based on
antibiotics received during the first four days of hospitalization.

 Outcomes

FLUOROQUINOLONE

Patient Discharge Destination
Home
Hospital
Death
Hospice

0 (0-1)
1510 (3.2%)

–– Incidence of empiric tx regimen including one of the following abs was
determined among LR patients: piperacillin/tazobactam (TZP), meropenem
(MER), cefepime (CFP), and FQ.

88.95%
9.45%
0.92%
0.64%

Outcome

Myocardial infarction

 Treatment

2CVKGPVDischarge Destination
Home
Hospital
Death
Hospice

Table 4. Overall Outcomes by Empiric Antibiotic Regimen that Included Piperacillin/Tazobactam,
Meropenem, Cefepime, or a Fluoroquinolone

Table 1. Baseline Features (N=46,722)

 Exclusion criteria

–– Microbiologic data included all positive cultures from culture sites consistent
with cIAI

12,347 (11,951)

0%

White

–– cIAI infection designation

Hospital cost, Oedian FQNNCTU(IQR)

Study Population
(n=46,722)

Race (n (%))

–– Met criteria for higher risk patient: sepsis, severe sepsis, septic shock; ≥3
components of sepsis; or ≥2 two physiologic risk factors (age ≥ 70 yrs,
malignancy, kidney dysfunction, hepatic dysfunction, hypoalbuminemia, and
significant cardiovascular compromise).

4 (6)FC[U

Figure 3. Proportion of Patients that Received an Empiric Antibiotic Regimen that Included
Piperacillin/Tazobactam, Meropenem, Cefepime, or a Fluoroquinolone (N=46,722)

Excluded patients (n=30,941):
- <18 years old
- healthcare-facility point of origin
- didn't receive an antibiotic on days 1-4
- admitted for dialysis within the last month
- had hospitalization within the last month
- high risk

 Inclusion criteria

–– For patients with multiple cIAI admissions, only the first cIAI will be considered.

Hospital length of stay, medianFC[U (IQR)

Proportion of Low Risk Patients (%)

 Similar outcomes across varying empiric treatment regimens suggest there is
an opportunity to use more targeted antibiotic therapies and limit the use of
antibiotics with anti-pseudomonal sp. activity.

Incidence (%)
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Empiric Antibiotic

Methods: A retrospective multi-center study using data from the Premier Research
Database (10/2015-12/2017) was performed. Inclusion criteria: age ≥ 18 yrs;
hospitalized; primary cIAI diagnosis and a cIAI surgical procedure or a secondary
cIAI diagnosis and cIAI surgical procedure within 5 days of admission; and received
an ab within first 4 hospital days. For patients with multiple cIAI admissions, only the
first cIAI was considered. A patient was classified as high-risk (HR) if they met any
one of the following criteria: sepsis, severe sepsis, septic shock; ≥3 components of
sepsis; or ≥2 two physiologic risk factors (age ≥ 70 yrs, malignancy, kidney dysfunction,
hepatic dysfunction, hypoalbuminemia, and significant cardiovascular compromise).
Empiric tx was abs received during the first 4 hospital days. Incidence of empiric
tx regimen including one of the following abs was determined among LR patients:
piperacillin/tazobactam (TZP), meropenem (MER), cefepime (CFP), and FQ.

Results

Empiric Antibiotic
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 These findings can serve as the basis for an antimicrobial stewardship initiative
in hospitals aspiring to reduce the use of broad-spectrum antibiotics.
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