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1. Abstract Text 

Background: Real-world evidence studies indicate that ~3% of hospitalized patients with 

community-acquired pneumonia (CAP) develop Clostridioides difficile infection (CDI; 

Chalmers et al, J Infect. 2016;73:45–53). Factors associated with increased CDI risk include 

Davis risk score (DRS) ≥ 6, and treatment with high-risk antibiotics such as fluroquinolones 

(FQ) and ceftriaxone (CTX). Omadacycline (OMC) is indicated for the treatment of 

community-acquired bacterial pneumonia (CABP) and has demonstrated a low propensity to 

induce CDI in preclinical and clinical studies. In the phase 3 OPTIC study, 2% of CABP 

patients who received moxifloxacin (MOX) developed CDI vs 0% for OMC (Stets et al, N Engl 

J Med. 2019;380:517–27); 14% of MOX patients with DRS ≥ 6 developed CDI vs 0% in the 

OMC group. We assessed the economic impact of substituting current CABP treatment (FQ 

and CTX) with OMC for hospitalized CABP patients with DRS ≥ 6. 

 

Methods: A deterministic healthcare-decision analytic model was performed. Only excess 

costs associated with each treatment were considered. Base-case model inputs were: yearly 

CAP admission in US, prevalence of CAP patients with DRS ≥ 6, CDI risk for CAP patients with 

DRS ≥ 6 with current CABP treatments, CDI costs (initial and recurrent), and OMC cost. 

Efficacy and safety of treatments were assumed to be equal. CDI risk of 0% was assumed for 

OMC. Costs are reported as USD.  

 

Results: For patients with CABP, total CDI costs were $738M, with first-episode costs of 

$489M plus recurrence costs of $249M. The cost of 5 days (mean hospital length of stay for 

CABP) of OMC was $207M. Use of OMC for the estimated 100,000 CABP patients with DRS 

≥ 6 would result in a potential cost saving of up to $531M for this patient population, 

assuming CDI risk of 0% with OMC. As CDI is a risk from any antibiotic use, cost savings can 

be achieved when OMC is used in place of high-risk antibiotics patients when CDI risk rates 

exceed 3.9%. 

 

Conclusion: Our findings suggest prioritizing use of omadacycline over current CABP 

treatments in hospitalized CABP with a DRS ≥ 6 may substantially reduce attributable CDI 

costs. These results can serve as a basis for stewardship interventions to reduce hospital CDI 

rates and associated costs.  
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2. Copy of poster  
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3. Additional tables  

Table 1 Published Clostridioides difficile infection (CDI) incidence by Davis Risk Score; 

number of patients with each Davis Risk Score in the moxifloxacin (MOX) and omadacycline 

(OMC) treatment arms of the phase 3 OPTIC randomized clinical trial; and number of CDI 

cases per Davis Risk Score in the OPTIC study  

 

DRSa 0 1 2 3 4 5 6 7 8 9 10 

Published CDI 
incidence, %b 

– 0.0 0.3 0.8 1.7 2.2 4.0 7.0 6.3 20 > 20 

NNTc to prevent 
1 case of CDI 

      25 15 5 <3 

Phase 3 OPTIC 
Study 

          

OMC group 
(n=386) 

0 13 37 69 136 99 15 11 4 2 0 

MOX group 
(n=388) 

0 17 28 67 140 85 29 12 8 2 0 

Total CDI 
casesd 

0 0 1 0 0 0 3 2 2 0 0 

a Davis Risk Score (DRS) calculated based on the following scoring system: 

• Number of high-risk antibiotics received = 1 point each (maximum 5 points) 

• Receipt of proton-pump inhibitors = 1 point 

• Age: 40–55 years = 1 point; > 55 years = 2 points 

• Charlson Comorbidity Index: 1 comorbidity = 1 point; > 1 comorbidity = 2 points. 

b Data taken from Davis et al, Clin Microbiol Infect 2018;24:1190–4. 

c NNT: number needed to treat 

d All CDI cases occurred in patients treated with moxifloxacin; no cases of CDI occurred in 

patients treated with omadacycline. 
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Table 2. Details of the Davis score for estimating risk of nosocomial CDIa 

Risk Factor Qualifier 
CDI incidence 

(%) 
Assigned score 

No. of high-risk antibiotics 

received 
0 0.8 0–5 

 1 2.6  

 2 4.8  

 3 5.9  

 4 10.4  

 5 40.0  

Age < 40 years 0.5 0 

 40–55 years 1.7 1 

 > 55 years 2.1 2 

Charlson comorbidity index 0 0.4 0 

 1 0.9 1 

 ≥ 2 3.0 2 

Receipt of PPI No 1.0 0 

 Yes 2.4 1 

Total score range possible   0–10 

PPI, proton pump inhibitor 

a Davis ML, et al. Clin Microbiol Infect. 2018;24:1190–4. 

 

  



6 
 

 

 

Table 3. Cumulative Davis Risk Score and corresponding CDI incidence ratea  

Cohort Score           

 0 1 2 3 4 5 6 7 8 9 10 

Deviation cohort           

CDI – (n) 16628 5233 7088 9939 1408

9 

1272

7 

6277 1942 405 43 2 

CDI + (n) 14 19 63 110 208 287 295 132 33 11 0 

CDI incidence (%) 0.1 0.4 0.9 1.1 1.5 2.2 4.5 6.4 7.5 20.4 0 

Validation cohort           

CDI – (n) - 5250 2488 3092 4361 3747 1721 505 104 8 - 

CDI + (n) - 1 8 25 74 83 71 38 7 2 - 

CDI incidence (%) - 0 0.3 0.8 1.7 2.2 4.0 7.0 6.3 20.0 - 

a Davis ML, et al. Clin Microbiol Infect. 2018;24:1190–4. 
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4. Web and pdf links for further information on initiatives to reduce CDI 

 

Antibiotics and CDI risk 

• Brown KA, Fisman DN, Moineddin R, et al. The magnitude and duration of 

Clostridium difficile infection risk associated with antibiotic therapy: a hospital cohort 

study. PLoS One. 2014;9:e105454. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4144891/pdf/pone.0105454.pdf 

• Brown KA, Langford B, Schwartz KL, et al. Antibiotic prescribing choices and their 

comparative C. difficile infection risks: a longitudinal case-cohort study. Clin Infect 

Dis. 2020 Feb 18 [Epub ahead of print]. doi: 10.1093/cid/ciaa124.  

• Hensgens MP, Goorhuis A, Dekkers OM, et al. Time interval of increased risk for 

Clostridium difficile infection after exposure to antibiotics. J Antimicrob Chemother. 

2012;67:742–8.  

• Stevens V, Dumyati G, Fine LS, et al. Cumulative antibiotic exposures over time and 

the risk of Clostridium difficile infection. Clin Infect Dis. 2011;53:42–8.  

Healthcare and economic burden of CDI 

• Barrett ML, Owens PL. Clostridium difficile hospitalizations, 2011–2015. August 18, 

2018. US Agency for Healthcare Research and Quality. https://www.hcup-

us.ahrq.gov/reports/HCUPCDiffHosp2011-2015Rpt081618.pdf 

• Zhang S, Palazuelos-Munoz S, Balsells EM, et al. Cost of hospital management of CDI 

in the US – a meta-analysis and modelling study. BMC Infect Dis. 2016;16:447. 

https://bmcinfectdis.biomedcentral.com/track/pdf/10.1186/s12879-016-1786-6 

• Zhang D, Prabhu VS, Marcella SW. Attributable healthcare resource utilization and 

costs for patients with primary and recurrent Clostridium difficile infection in the 

United States. Clin Infect Dis. 2018;66:1326–32. 

https://academic.oup.com/cid/article/66/9/1326/4817900 

• Wilcox MH, Ahir H, Coia JE, et al. Impact of recurrent Clostridium difficile infection: 

hospitalization and patient quality of life. J Antimicrob Chemother. 2017;72:2647–56. 

https://pubmed.ncbi.nlm.nih.gov/28633368/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4144891/pdf/pone.0105454.pdf
https://www.hcup-us.ahrq.gov/reports/HCUPCDiffHosp2011-2015Rpt081618.pdf
https://www.hcup-us.ahrq.gov/reports/HCUPCDiffHosp2011-2015Rpt081618.pdf
https://bmcinfectdis.biomedcentral.com/track/pdf/10.1186/s12879-016-1786-6
https://academic.oup.com/cid/article/66/9/1326/4817900
https://pubmed.ncbi.nlm.nih.gov/28633368/
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• Desai K, Gupta SB, Dubberke ER, et al. Epidemiological and economic burden of 

Clostridium difficile in the United States: estimates from a modeling approach. BMC 

Infectious Disease. 2016;16:303. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4912810/pdf/12879_2016_Article_

1610.pdf 

 

Programs and initiatives to reduce CDI 

• Centers for Medicare & Medicaid Services. [CMS value-based programs overview, 

2020.] https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-

Instruments/Value-Based-Programs/Value-Based-Programs 

• National Institute for Health and Care Excellence (NICE) guideline NG15. Surveillance 

report 2018 – Antimicrobial stewardship: systems and processes for effective 

antimicrobial medicine use. NICE Antimicrobial Stewardship guidance  

• NEJM Catalyst. Overview of pay for performance and value based purchasing 

programs. March 1, 2018. https://catalyst.nejm.org/doi/full/10.1056/CAT.18.0245 

• US Department of Health and Human Services. National acute care targets: 30% 

reduction in hospitalizations from CDI in 2020. https://health.gov/our-work/health-

care-quality/health-care-associated-infections/targets-metrics 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4912810/pdf/12879_2016_Article_1610.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4912810/pdf/12879_2016_Article_1610.pdf
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/Value-Based-Programs/Value-Based-Programs
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/Value-Based-Programs/Value-Based-Programs
https://www.nice.org.uk/guidance/ng15/resources/surveillance-report-2018-antimicrobial-stewardship-systems-and-processes-for-effective-antimicrobial-medicine-use-2015-nice-guideline-ng15-pdf-6119358364357
https://catalyst.nejm.org/doi/full/10.1056/CAT.18.0245
https://health.gov/our-work/health-care-quality/health-care-associated-infections/targets-metrics
https://health.gov/our-work/health-care-quality/health-care-associated-infections/targets-metrics
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5. Transcript of audio commentary  

Targeted Substitution of Omadacycline in Place of Standard of Care Antibiotics for 

Community-Acquired Bacterial Pneumonia Treatment is Associated with a Risk Reduction of 

Clostridioides difficile Infection and Financial Cost Savings in the Acute Care Setting.  

 

For background purposes, the CDC has set forth facility-specific recommendations to reduce 

high-risk antibiotics, such as fluoroquinolones (FQ) and third-generation cephalosporins 

(3GC).  

Despite these recommendations, FQ and 3GC are still utilized as first-line agents in 

community-acquired bacterial pneumonia, based on guidelines.  

Omadacycline has low propensity to induce CDI in both preclinical and clinical studies. In the 

phase III OPTIC trial, the incidence of CDI was 2% for the moxifloxacin group and 0% in 

omadacycline group. In the moxifloxacin group, 14% developed CDI with a Davis risk score 

≥ 6.  

The Davis risk index is a validated scoring system that can predict 30-day CDI risk based on 

factors readily available in the medical record. This scale is from 0 to 10, 10 having the 

highest incidence for risk. Please see the scoring system below. 

 

The objective was to assess the economic impact of substituting current guideline-

concordant community-acquired bacterial pneumonia treatments (such as FQ and 3GC) with 

omadacycline in hospitalized patients at risk for CDI with a Davis Risk index of ≥6. 

 

A health care-decision analytic model was used to replace guideline-concordant high risk-

CDI antibiotics, specifically FQ and 3GC, with OMC in hospitalized community-acquired 

bacterial pneumonia patients with a Davis risk score ≥6.  

Please see Figure 1. The decision analytic model represents treatment options including the 

risk of CDI observed in the OPTIC trial when use of guideline-concordant FQ are used.  

 

Base-case scenario for the guideline-concordant CABP treatment scenario, 14,000 patients 

were assumed to develop CDI, based on the observed 14% CDI rate derived from the 

OPTIC study for patients with a Davis risk index ≥6. Please see Figure 2. 

For the omadacycline scenario, no patients were assumed to develop CDI based upon no 

case reported in OPTIC or the clinical development program for omadacycline. Only excess 

costs associated with each treatment were considered in the model. Cost per episode of 

hospital-onset CDI, CDI recurrence rate, and cost per episode of recurrent CDI were derived 

from a real-world data analyses of healthcare resource utilization and direct medical costs 

associated with index and recurrent CDI. Please see Table 1. OMC acquisition costs for 5 

days of therapy was assumed to be $2070. 

 

For model output and analysis, the total and incremental attributable costs associated for 

each treatment scenario in the base-case analysis. For the first scenario, which included the 
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guideline-concordant treatment scenario: Cost of CDI (overall, which included the first CDI 

episode, and recurrent CDI episode) for the predicted 14,000 community-acquired bacterial 

pneumonia patients with CDI. The second scenario was omadacycline, which included the 

cost of 5 days of inpatient treatment for the 100,000 community-acquired bacterial 

pneumonia patients with Davis risk index of ≥ 6. One-way sensitivity analyses were 

performed to determine the excess CDI rates in the guideline-concordant treatment group 

that still resulted in costing saving with OMC. Recurrence rates set at 0% and 20% 

 

Results of the base-care scenario analyses are shown in Table 2. The use of omadacycline 

in place of guideline-concordant CABP treatment for patients with Davis risk index of ≥ 6 

resulted in cost savings of up to $404 million per year with 0% CDI recurrence rate and $531 

million per year with 20% CDI recurrence rate. Results of the one-way sensitivity analyses to 

the absolute difference CDI rates between groups that still resulted in costing saving with 

omadacycline is shown in Figure 3. 

 

In Conclusion, our findings suggest prioritizing the use of omadacycline over guideline-

concordant treatments in hospitalized patients with community-acquired bacterial pneumonia 

with a Davis risk index ≥ 6 has the potential to substantially reduce attributable CDI costs. 

Findings suggest that OMC will result in cost savings if the use of guideline-concordant 

community-acquired bacterial pneumonia treatment results in 4-5 excess cases of CDI per 

CABP treated patents relative to OMC. 

Further study is needed to validate model findings, but these results can serve as the basis 

of antibiotic stewardship initiatives for healthcare institutions aspiring to reduce hospital CDI 

rates and associated costs. 

 


