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Background.  The 2017 IDSA CDI guideline update phased out metronidazole 
(MTZ) and recommended vancomycin (VAN) or fidaxomicin (FDX) for first-line 
use. This study examined changes in CDI antibiotic use and clinical outcomes among 
Medicare beneficiaries with CDI pre- vs. post- the guideline update.

Methods.  This retrospective claims analysis used 2016-2018 national Medicare 
claims data. The two study samples included continuously eligible fee-for-ser-
vice Medicare beneficiaries aged ≥66  years with a new CDI diagnosis followed 
by an antibiotic fill in the pre-period (04/01/2017-09/30/2017) and post-period 
(04/01/2018-09/30/2018), respectively. Outcomes included type of CDI antibiotic 
received; sustained response and CDI recurrence. Multivariable regressions com-
pared pre- vs. post-period outcomes while controlling for sociodemographic and 
clinical factors.

Results.  The pre-period (N=7,389) and post-period (N=7,746) samples had 
similar characteristics (59% > 75  years, 32% male). Post-guideline update, absolute 
rates of MTZ use declined 27.7% (relative change [RC] -34.1%, p< 0.001) and VAN use 
increased 26.9% (RC +150.2%, p< 0.001) (Figure 1). While FDX use increased 0.8% 
(RC +87.8%, p< 0.001), overall use remained low (1.63%). Surprisingly, clinical out-
comes did not improve between the pre- and post-period (Table 1). Even after adjust-
ment, overall sustained response rates decreased (Odds Ratio [OR]: 0.93, p=0.0197) 
and overall CDI recurrence rates increased (OR: 1.13, p=0.0018) slightly in the post- 
vs. pre-period. Additional analyses by type of antibiotic showed that VAN (55.0% and 
35.1%) was similar in outcomes to MTZ (54.2% and 33.0%), whereas FDX (71.4% and 
20.9%) had higher sustained response and lower CDI recurrence rates, respectively 
(Figure 2).

Figure 1. First-line use of CDI treatments, pre- vs. post- the guideline update, among 
Medicare beneficiaries with CDI

Table 1. Clinical outcomes, pre- vs. post- the guideline update, among Medicare ben-
eficiaries with CDI

Figure 2. Clinical outcomes* by type of index CDI treatment among Medicare bene-
ficiaries with CDI

Note.  Pooled rates among patients on each index CDI treatment across the pre- 
and post-index periods.

Conclusion.  The 2017 IDSA guideline update was associated with a substan-
tial increase in VAN use and decrease in MTZ use. FDX use rates remained low (< 
2%). Overall CDI outcomes did not improve post guideline update despite the shift to 
guideline-indicated VAN. This may be because VAN was not associated with mean-
ingfully improved outcomes relative to MTZ. However, improved outcomes seen 
with FDX relative to VAN and MTZ suggest potential benefits from its greater use in 
Medicare patients.
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Background.  US attributable CDI mortality and cost data are primarily from 
Medicare fee-for-service populations. Little is known about Medicare Advantage 
Enrollees (MAEs), who comprise about 39% of the Medicare population.

Methods.  Using 2017‒2019 Optum’s de-identified Clinformatics® Data Mart 
database, this retrospective cohort study identified first C difficile infection (CDI) epi-
sodes occurring in 2018 among eligible MAEs ≥66 y of age who were continuously 
enrolled for 12 mo before CDI diagnosis (baseline period). CDI was defined via ICD10 
diagnosis codes or evidence of toxin testing with CDI antibiotic treatment. To assess 
all-cause mortality and CDI-associated healthcare and patient out-of-pocket (OOP) 
costs, CDI+ cases were matched 1:1 to CDI– controls using propensity scores (PS) 
and were followed through the earliest of death, disenrollment or end of the 12 mo 
followup. Additionally, outcome analyses were stratified by infection acquisition and 
hospitalization status.

Results.  Among 3,450,354 eligible MAEs, 15,195 (0.4%) had a CDI episode in 
2018. Using PS generated from >60 variables collected in the baseline period, 14,928 
CDI+ cases were matched to CDI– controls.

Over 12 mo of follow-up, the difference in 1-y attributable mortality was 7.9% in 
the CDI+ (26.3%) vs CDI– (18.4%) cohort (Figure 1). CDI-attributable mortality was 
higher among hospitalized CDI+ cases (18.4% for healthcare associated [HA]; 13.1% 
for community associated [CA]) vs nonhospitalized CDI+ cases (HA, 4.5%; CA, 1.0%). 

Similarly, healthcare costs were higher for CDI+ vs CDI– patients, with excess 
mean total cost of $13,363 at the 2-mo follow-up (Figure 2). Total excess mean health-
care costs were greater among hospitalized CDI+ patients (HA, $28,139; CA, $28,136) 
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than for nonhospitalized CDI+ patients (HA, $5741; CA, $2503). CDI-associated ex-
cess mean OOP cost was $409 for CDI+ cases at the 2 mo followup. Total excess mean 
OOP cost was highest in CA hospitalized CDI+ cases, followed by HA hospitalized 
CDI+ cases, HA nonhospitalized CDI+ cases and finally CA nonhospitalized CDI+ 
cases ($964, $574, $231 and $197, respectively).  

Conclusion.  CDI is associated with major mortality and total healthcare and 
OOP costs. Preventing CDI in the elderly may improve outcomes and reduce costs for 
healthcare systems and patients. 
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Background.  Hospital onset Clostridioides difficile infection (HO-CDI) is associ-
ated with significant morbidity and mortality. Screening individuals at risk could help 
limit transmission, however swab-based surveillance for HO-CDI is resource inten-
sive. Applied to electronic health records (EHR) data, machine learning (ML) models 
present an efficient approach to assess patient risk. We compare the effectiveness of 
swab surveillance against daily risk estimates produced by a ML model in detecting 
patients who will develop HO-CDI.

Methods.  Patients presenting to Michigan Medicine’s ICUs and oncology wards 
between June 6th and October 8th 2020 had rectal swabs collected on admission, 
weekly, and at discharge from the unit, as part of VRE surveillance. We performed an-
aerobic culture on the residual media followed by a custom, multiplex PCR on isolates 
to identify toxigenic C. difficile. Risk of HO-CDI was calculated daily for each patient 
using a previously validated EHR-based ML model. Swab results and model risk scores 
were aggregated for each admission and assessed as predictors of HO-CDI. Holding 
sensitivity equal, we evaluated both approaches in terms of accuracy, specificity, and 
positive predictive value (PPV).

Results.  Of 2,044 admissions representing 1,859 patients, 39 (1.9%) developed 
HO-CDI. 23.1% (95% CI: 11.1–37.8%) of HO-CDI cases had at least one positive 
swab. At this sensitivity, model performance was significantly better than random 
but worse compared to swab surveillance—accuracy: 87.5% (86.0–88.9%) vs. 94.3% 
(93.3–95.3%), specificity: 88.7% (87.3–90.0%) vs. 95.7% (94.8–96.6%), PPV: 3.8% (1.6–
6.4%) vs. 9.4% (4.3–16.1%). Combining swab AND model yielded lower sensitivity 
2.6% (0.0–8.9%) compared to combining swab OR model at 43.6% (27.3–60.0%), and 
yielded PPV 7.1% (0.0–25.0%) vs. 43.6% (27.3–60.0%) respectively (Figure 1).

Figure 1. Surveillance & risk score performance.

Binary classification performance metrics of ML model (Model), toxigenic C. diffi-
cile rectal swab surveillance (Swab), and combination approaches (Model AND Swab 
and Model OR Swab), reported in terms of percentage points. Bold numbers highlight 
the best performing approach for a given performance metric. The combined approach 
of monitoring the Model AND Swab yielded the highest accuracy 97.5% (95% confi-
dence interval: 96.8%, 98.1%), it also had the highest specificity 99.4% (99.0%, 99.7%). 
The combined approach of monitoring the Model OR Swab yielded the highest sensi-
tivity 43.6% (27.3%, 60.0%) and negative predictive value (NPV) 98.7% (98.2, 99.2%). 
Using the Swab alone yielded the highest PPV 9.4% (4.3%, 16.1%) and F1 score 13.3% 
(6.2%, 21.8%). These results highlight the complementarity of the model and swab-
based approaches.

Conclusion.  Compared to swab surveillance using a ML model for predicting 
HO-CDI results in more false positives. The ML model provides daily risk scores and 
can be deployed using different thresholds. Thus, it can inform varied prevention strat-
egies for different risk categories, without the need for resource intensive swabbing. 
Additionally, the approaches may be complimentary as the patients with HO-CDI 
identified by each approach differ.
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Background.  Clostridioides difficile is a Gram-positive, spore-forming, toxin-produc-
ing organism that is the leading cause of healthcare-associated infections. However, past 
studies have isolated C. difficile spores from the community, suggesting an environmental 
reservoir that may play a role in transmission. This study aimed to examine the prevalence 
and strain types of C. difficile isolated from the United States (US) and internationally.


