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significantly higher among patients who died during admission than those who sur-
vived (median 6 vs. 4). A score of ≥4 was defined as severe. The performance of severity 
score was better than that of SHEA-IDSA or ESCMID definition (see figure).

PPV = positive predictive value; NPV = negative predictive value.
Conclusion. Current guidelines use WBC, sCr increase, sCr, or albumin to define 

the severity of CDI. Our severity scoring system improved the predictive perfor-
mance by adding novel indicators of comorbidities, BUN, BUN/sCr, and anti-diarrhea 
medications use.
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Background. Clostridium difficile infection (CDI) is one of the most common 
nosocomial infections worldwide. While exposure to antimicrobials is the most impor-
tant risk factor for CDI, the magnitude of the risk from different antimicrobials has not 
been well quantified through big data analysis of large healthcare systems.

Methods. We conducted a retrospective cohort study of all inpatients with 
no recent history of CDI in the US Department of Veterans Affairs Health Care 
System admitted between January 1, 2008 and December 31, 2013. For patients 
with multiple hospitalizations, only the first hospitalization during the study 
period was considered. Patients were followed until the development of hospi-
tal-acquired CDI (HA-CDI), death, or discharge, whichever came first. HA-CDI 
was defined as a laboratory test indicating the presence of toxin or toxin genes 
from a stool sample collected on hospital day 4 or later. Antimicrobial expo-
sures were assessed daily for current (“on”) or recent (“post”) exposures by class. 
The impact of time-varying antimicrobial exposure on the risk of HA-CDI was 
assessed using multivariable Cox proportional hazards regression models with 
robust covariance estimation. Patient factors, such as age and comorbidity, were 
included as adjustors. Only patient-days at risk for HA-CDI (i.e., day 4 or later) 
were included.

Results. Approximately 2.8 million patient-days from 476,679 patients were 
included in the analysis. Table 1 shows the impact of on- and post-antibiotic exposures 
by class on the risk of HA-CDI after accounting for patient factors, including concomi-
tant antimicrobial exposures.

Conclusion. We observed risks of HA-CDI associated with cephalosporins and 
fluoroquinolones lower than previously reported. Tetracycline exposure appears to 
be protective. This big data analysis from the nationwide VA healthcare system helps 
to better quantify the risk of CDI during and after receiving different categories of 
antimicrobials. This work could better guide antimicrobial selection and antimicrobial 
stewardship efforts, potentially reducing the risk of CDI among patients
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Background. Clostridium difficile infection (CDI) is a healthcare-associated 
infection causing morbidity, mortality, and increase in the economic burden of health. 
Accurate and accesible methods to predict the epidemiologic trends of CDI are scarce. 
The systematic collection of data contributes to the development of an endemic cor-
ridor which estimates the expected cases in a period of time, facilitating the identifi-
cation of outbreaks. In Guatemala, no obligatory report is required and no national 
surveillance programs for CDI exist. Therefore, understanding local epidemiologic 
trends of CDI is important in order to make future predictions.

Methods. All consecutive primary CDI eopisodes (January 2012–December 
2017) obtained from active surveillance in the surgery department were included. CDI 
was defined as diarrhoea and a positive stool PCR test for C. difficile toxin A and/or 
B. An endemic corridor was developed to describe trends. The geometric mean and a 
95% confidence interval were used to calculate upper and lower limits of weekly inci-
dence. Demographics, clinical characteristics, antimicrobial treatment, and outcome 
of CDI were analyzed.

Results. A  total of 208 CDI episodes were included in the study (9 healthcare 
workers). The incidence of CDI cases increased from 12.85/1,000 discharges (2016) 
to 18.53/1,000 discharges (2017). CDI was higher among male (54.8%) adults (18–
64  years; 72.23%). NAP1 strain was identified in 38% of all cases, with a constant 
increase from 2012 to 2017. All cases were treated according to guidelines. No recur-
rences or deaths occurred during the studied time period. The highest incidence of 
CDI was observed between epidemiologic weeks 7, 8, and 42. Eleven outbreaks were 
identified in the studied time period, the first and major outbreak occurred in 2013; 
2015 had the most outbreaks with 4. Both 2016 and 2017 had threeoutbreaks each.

Conclusion. Owing to the active and systematic surveillance of CDI, an endemic 
corridor was created. This will be a useful tool to develop interventions according to 
the epidemiologic trends of local CDI. Prompt identification of cases and strict adher-
ence to patient isolation and treatment guidelines resulted in null mortality rates des-
pite the alarming increase in NAP1 strains.
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Background. Clostridium difficile infection (CDI) remains a major health prob-
lem in the United States. The IDSA guidelines recommend using stool toxin assay as 
part of a multistep algorithm rather than nucleic acid amplification test (NAAT) alone. 
However, the clinical significance of toxin negative tests remains a subject of debate. 
We performed a prospective study in our institution to describe clinical outcomes of 
CDI based on the results of the stool toxin assay.

Methods. Our laboratory utilizes a 2-step algorithm, using glutamate dehydro-
genase plus detection of toxin B by enzyme immunoassay (EIA) arbitrated by NAAT 
for testing stool samples submitted for C.  difficile testing. The study was conducted 
between January and December 2017. Patients diagnosed with CDI based on labo-
ratory results were divided into two groups based on toxin B assay results. Shotgun 
metagenomics was performed directly on stool specimens using Illumina NextSeq in 
a subset of patients. Chart reviews were performed to assess clinical outcomes. Our 
primary outcome was incidence of severe CDI and 30-day mortality.

Results. A  total of 2,823 samples were submitted to the laboratory for testing 
for suspected CDI. Three hundred thirty-eight samples in 290 discrete patients were 
considered positive using the two step algorithm. Whole genome sequencing was per-
formed on samples from 57 patients (Figure 1). Clinical outcome data were available 
for 53 patients. Thirty percent were on active chemotherapy. Thirty-four patients were 
toxin B positive (group 1), 19 were toxin B negative (group 2) by EIA. Hospital onset 
disease was seen in 10 (27%) of patients in group 1 vs. 7 (37%) in group 2 (P = 0.57). 
Thirty-day mortality was 3% in toxin positive vs. 5% in toxin negative groups (P = 
0.67). Severe CDI was seen in 14 (41%) in group 1 vs. 8 (42%) in group 2 (P = 0.94). 
NAP 1 strain was detected in 10.5% of patients in group 2. Percentage of C. difficile 
reads on sequencing in fecal samples in group 1 (0.17%) was not significantly different 
from group 2 (0.24%) (P = 0.70, Figure 2).
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Conclusion. In our cohort, detection of C. difficile toxin in stool samples was not 
associated with increased severity of disease. Our cohort has a higher prevalence of 
patients on active chemotherapy than previously studied cohorts.

Bioburden of C. difficile was not significantly different in toxin positive and negative 
disease.
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Background. There remains a paucity of data regarding optimal treatment 
of patients with severe Clostridium difficile infection (CDI) in the intensive care 
unit (ICU). Based on expert opinion, the 2018 SHEA-IDSA CDI Clinical Practice 
Guidelines recommend combination therapy (oral vancomycin [PO VAN] plus intra-
venous metronidazole [IV MDZ]) in fulminant CDI only. A 2015 study suggested a 
mortality benefit with combination therapy of PO VAN plus IV MDZ for ICU patients 
regardless of severity. The objective of this study was to determine the impact of com-
bination therapy on clinical outcomes in ICU patients with severe CDI, compared with 
PO VAN monotherapy.

Methods. Single-center, retrospective, cohort of adult patients admitted to an ICU 
between April 2016 and April 2018 with a positive C. difficile nucleic acid amplification 
test and an order for PO VAN were screened for inclusion. Patients were excluded if 
they had life-threatening intra-abdominal complications, including toxic megacolon/
emergent colectomy. The primary outcome was 30-day in-hospital all-cause mortality. 
In a subgroup analysis, patients were matched using Acute Physiology and Chronic 
Health Evaluation (APACHE) II scores. Logistic regression was conducted to identify 
clinical variables associated with mortality.

Results. One hundred one patients were included; 47 received combination ther-
apy with IV MDZ. Baseline characteristics were similar across groups, except patients 
in the IV MDZ group had a higher median white blood cell (WBC) count at diagnosis 
(18.4 vs. 13.9, P = 0.023) and were more likely to receive a higher dose (500 mg) of PO 
VAN (36.2% vs. 7.4%, P < 0.0001). Thirty-day mortality was 14.9% in the combination 
group vs. 7.4% in the monotherapy group, (P = 0.338). APACHE II Score was the only 
variable independently associated with 30-day mortality (OR = 1.13, 95% CI 1.03 – 
1.24). There was no difference in probability of receiving IV MDZ based on APACHE 
II score. In a subgroup of patients matched by APACHE II score (n = 76), mortality 
remained nonsignificantly different (15.8% vs. 9.7%, P = 0.480).

Conclusion. Our data question the utility of IV MDZ in addition to PO VAN for 
ICU patients with severe CDI. There remains a possibility for confounding by indica-
tion in this retrospective analysis.
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Background. The SHEA/IDSA clinical practice guidelines suggest using leuko-
cytosis (WBC ≥15,000 cells/µl) and serum creatinine (SCr) to identify severe cases of 
Clostridium difficile infection (CDI). It is unclear whether these criteria adequately pre-
dict poor outcomes among patients with CDI in the inpatient and outpatient settings

Methods. Retrospective cohort study of patients with CDI in the Veterans Affairs 
Health System from January 1, 2006 to December 31, 2016. Patients were included the 
first time they had a positive laboratory test indicating toxin or toxin genes from a stool 
sample and were followed for poor outcomes - defined as hospital or intensive care unit 
admission within 7 days of diagnosis, colectomy within 14 days of diagnosis, or 30-day 
all-cause mortality. Severity was defined according to the 2010 and 2018 versions of the 
criteria. For the 2010 criteria, patients with leukocytosis or a serum creatinine 1.5 times 
or more than the baseline were classified as severe. For the 2018 criteria, patients with 
leukocytosis or a SCr value ≥1.5 mg/dL were classified as severe. Maximum WBC and 
SCr values were assessed within 3 days prior to diagnosis. Baseline SCr was calculated 
as the average of SCr levels from 4 to 90 days prior to diagnosis. Poor outcome was 
modeled as a function of the 2010 and 2018 severity criteria separately using logistic 
regression. Criteria were assessed using the sensitivity (Sn), false negative (FN) rate, 
positive predictive value (PPV), and the area under the curve (AUC)

Results. We analyzed data from 86,112 episodes of CDI. According to the 2010 
and 2018 criteria, 29.9% and 44.0% of episodes would be classified as severe. Severity 
could not be determined due to missing data in 16.3% and 15.0% of episodes, respec-
tively. Seventy-five% of unclassified episodes were among outpatients. The 2018 sever-
ity criteria had a higher Sn (65.2% vs. 48.4%) but lower PPV (28.5% vs. 30.7%) than the 
2010 criteria. The FN rate was lower for the 2018 criteria (34.8% vs. 51.6%), and AUCs 
were poor and similar (.587 vs. .582)

Conclusion. Although the 2018 CDI severity criteria would allow for classifica-
tion of more cases and result in fewer false negatives, the performance remains poor. 
More work is needed to develop criteria to reliably and prospectively identify patients 
at risk of poor outcomes

Disclosures.All authors: No reported disclosures.

490. Comparison of Clostridium difficile Infection Outcomes by Diagnostic 
Testing Method
Alice Guh, MD, MPH1; Kelly Hatfield, MSPH1; Lisa G. Winston, MD2; 
Brittany Martin, MPH3; Helen Johnston, MPH4; Geoff Brousseau, MPH4; Monica 
M. Farley, MD, FIDSA5,6; Lucy E. Wilson, MD, ScM7; Rebecca Perlmutter, MPH7; 
Erin C. Phipps, DVM, MPH8; Ghinwa Dumyati, MD, FSHEA9; Deborah Nelson, 
MSN, RN9; Trupti Hatwar, MPH9; Marion A. Kainer, MBBS, MPH10 and L. 
Clifford McDonald, MD1; 1Centers for Disease Control and Prevention, Atlanta, 
Georgia, 2Medicine, University of California, San Francisco and Zuckerberg San 
Francisco General Hospital and Trauma Center, San Francisco, California, 3California 
Emerging Infections Program, Oakland, California, 4Colorado Department of Public 
Health and Environment, Denver, Colorado, 5Department of Medicine, Emory 
University School of Medicine and Atlanta VA Medical Center, Atlanta, Georgia, 
6Georgia Emerging Infections Program, Atlanta, Georgia, 7Maryland Department of 
Health, Baltimore, Maryland, 8New Mexico Emerging Infections Program, University 
of New Mexico, Albuquerque, New Mexico, 9NY Emerging Infections Program, Center 
for Community Health and Prevention, University of Rochester Medical Center, 
Rochester, New York, 10Communicable and Environmental Diseases and Emergency 
Preparedness, Tennessee Department of Public Health, Nashville, Tennessee

Session: 59. Healthcare Epidemiology: Updates in C. difficile
Thursday, October 4, 2018: 12:30 PM

Background. US laboratories are increasingly using nucleic acid amplification 
tests (NAAT) to diagnose Clostridium difficile infection (CDI) due to their increased 
sensitivity over toxin enzyme immunoassays (EIA), but NAATs may be more likely 


