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Clostridium difficile in an Urban, University-affiliated LTACH
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• Background: Clostridium difficile is the most common cause of
healthcare-associated infections in the United States, and has been
associated with adverse outcomes in the acute care setting. However,
little is known regarding the burden or impact of C. difficile infection
(CDI) in long-term acute care hospitals (LTACHs).

 Retrospective matched cohort study at 38-bed LTACH affiliated with the University of Pennsylvania

 CDI incidence: 21.4 per 10,000 patient-days

 Inclusion criteria: patients with LTACH-onset CDI between July 1, 2008 to October 1, 2015

 Severe CDI incidence: 5.6 per 10,000 patient-days

 LTACH-onset CDI: positive stool toxin for C. difficile occurring on day 4 or later of LTACH hospitalization

• Methods: A retrospective matched cohort study was performed among
patients at an urban, university-affiliated LTACH between July 2008 and
October 2015. The incidence rate of LTACH-onset CDI was assessed
and patient characteristics associated with adverse outcomes
examined. Patients with CDI were matched to concurrently hospitalized
LTACH patients without a diagnosis of CDI. A multivariable model using
conditional Poisson regression was developed to determine
characteristics associated with a composite primary outcome of either
30-day readmission to an acute care hospital or mortality.

 Median time to CDI onset: 16 days

 Stool samples tested by EIA for GDH antigen and toxins A/B. Discordant results decided by PCR

 Most common antibiotic administered preceding
CDI: cephalosporin

• Results: The overall incidence of CDI was 21.4 cases per 10,000
patient-days, with 27% of infections classified as severe. Patients with
CDI had a mean (±SD) age of 70 ±14 years, a mean admission
Charlson Comorbidity Index of 4 ±2, and a median (IQR) length of stay
of 33 (24-46) days. Median time between admission and diagnosis of
CDI was 16 (9-23) days. No significant difference was found in the rate
of the primary outcome between the matched CDI and non-CDI groups
(38% vs 36%, respectively; P=0.82). In the final multivariable analysis,
increased creatinine trended towards an increased risk for the primary
outcome (RR, 1.28 [95% confidence interval, 0.95-1.74]).

 Severe CDI: One point assigned for each of the following variables. Scores ≥ 2 considered severe.2

• Conclusion: LTACH-onset CDI was found to have a relatively high
incidence in an urban, university affiliated LTACH. CDI was not a
significant risk factor for the composite outcome of 30-day readmission
or mortality. Future research should focus on infection prevention and
antibiotic stewardship measures to decrease CDI specifically in the
LTACH setting.

 LTACH-onset CDI cases matched 1:1 to non-CDI hospitalizations based on two criteria:
 concurrent hospitalization at the time of CDI diagnosis

 age ≥ 65 years

 23 unmatched patients noted to have longer median
time between admission and CDI onset (34 vs 14
days; P<0.01), longer median length of stay (46 vs
32 days; P<0.01), and higher mean CCI score (4.3
vs 3.4; P=0.04)

 peak serum creatinine ≥ 2 mg/dL

 Multivariable analysis

 LTACH admission dates within 3 days of each other
 Composite outcome: 30 day readmission to an acute care hospital or mortality

 peak peripheral leukocyte count of ≥ 20,000 cells/μL
 Multivariable analysis performed using conditional Poisson regression

 Increased serum Cr trended towards increased
risk for primary outcome (RR, 1.28 [95% CI 0.951.74]; P=0.10).

Results
Figure 1. Selection of CDI Hospitalizations

Table 1. Characteristics of Patients with
LTACH-onset CDI
Characteristic

Introduction
 CDI has been associated with adverse outcomes in
acute care settings, including increased cost,
prolonged length of stay, and substantial infection
related morbidity and mortality1
 LTACHs care for chronically ill patients with
prolonged lengths of stay, colonization with multidrug resistant organisms, and high rates of antibiotic
use, placing this population at high risk of CDI

 CDI was not a significant risk factor for the
primary outcome (RR, 0.97 [95% CI 0.59-1.58];
P=0.90)

n=130

Age, years, mean (SD)

70 (14)

Female

64 (49)

Length of stay, days, median
(IQR)

33 (24-45)

CDI severity score, mean (SD)

1 (1)

Albumin (g/dL), mean (SD)

2.3 (0.6)

Severe CDI

34 (27)

Prior antibiotic usea

103 (79)

 The role of LTACHs is becoming increasingly
important as the population ages and the spread of
organisms between healthcare facilities is
increasingly recognized

Prior fluoroquinolone usea

16 (12)

Prior cephalosporin usea

57 (44)

Respiratory failure

96 (74)

 Limited reports of CDI in LTACHs have suggested a
significant burden of disease

Pressure ulcer

65 (50)

Chronic kidney disease

54 (42)

 Objective: Describe the characteristics and impact
of CDI in an urban, university-affiliated LTACH

Figure 2. Time between LTACH Admission and CDI
Onset

Charlson Comorbidity Index,
mean (SD)
Data are presented as No. (%) unless otherwise specified.
aAdministered between admission and CDI diagnosis

 Results of regression analysis in severe CDI
subset were similar to overall results.

3.6 (2.0)

Conclusions
 Baseline incidence of LTACH-onset CDI was
significantly higher than rates for acute care
hospitals (2010 data: 5.4 per 10,000 patient-days)3.
 Proportion of severe cases is 2.5 times higher than
in acute care hospitals using the same definition
(27% vs 10.9%)2.
 No significant association was found between CDI
and composite outcome of 30 day readmission or
mortality.
 Future studies are needed to guide LTACH focused
interventions, especially antimicrobial stewardship
programs, to reduce the high burden of CDI in these
settings.
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