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Inpatient Antimicrobial Use:  

Scope of the Problem 



Magill S et al. JAMA 2014



ABX Use in U.S. Acute Care Hospitals, 2011

• One day point prevalence survey, 10 states, May-September 2011

• 11,282 patients in 183 hospitals; 49.9% got at least one antimicrobial 
drug 
– 77.5% of antimicrobial used to treat infections

– 12.2% for surgical prophylaxis, 5.9% medical prophylaxis

– Vancomycin (14.4%), piperacillin-tazobactam (10.3%), levofloxacin (9.1%)

– 69% given for community onset infection, 81.6% outside of ICU

• Use of broad spectrum agents common including for treatment of 
community-onset infections and patients outside of ICU setting

Magill SS, et al JAMA 2014
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Baggs J et al. JAMA Int Med 2016



Inpatient ABX Use in U.S. Hospitals, 2006-12

• Retrospective, inpatient antibiotic use, Truven Health MarketScan

• 2006-2012, 300-383 hospitals per year

• Across all years, 55.1% of patients go at least one dose of ABX

• Overall national, 755 DOT/1000 patient-days

• Antibiotic use did not change over time

• Increases in broad spectrum agents

• Increases recorded for 3rd/4th generation cephalosporins, 

macrolides, glycopeptides, β-lactam/β-lactamase inhibitor 

combinations, carbapenems, and tetracyclines

Baggs J et al. JAMA Int Med 2016
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Antimicrobial Stewardship: 

Current Status and Unanswered 

Questions



Barlam TF et al. Clin Infect Dis 2016
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Stewardship in U.S. Acute Care Hospitals

• 2014 NHSN Survey to describe ASP in acute care hospitals 

• 4184 US hospitals, 39% had ASPs that met all 7 core components

• ASP implementation varies…(size, geographic region)

– Hospitals greater than 200 beds, 59% 

– Hospitals less than 50 beds, 25%

– Portion of hospitals in individual states varied (range 7% to 58%)

Pollack LA, et al Clin Infect Dis 2016
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Sandora TJ. JAMA Pediatr 2016



Surgical Prophylaxis in US Children’s Hospitals

• Appropriate use of antibiotic prophylaxis reduces SSI rates

• Inappropriate has many negative consequences 

• Retrospective cohort study, 31 free-standing children’s hospitals 

• Rates of use, appropriateness, adverse events

• Appropriate Use (range 47.3% - 84.4%), variability by procedure
• Prophylaxis indicated (median rate 93.8%)
• Prophylaxis NOT indicated (median rate 52.0%)

• Odds of C. difficile (OR 3.3), epinephrine administration (OR 1.97)

• Higher among children who got antibiotic prophylaxis 

Sandora TJ et al. JAMA Pediatr 2016
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Trautner BW et al. JAMA Int Med 2016



Stewardship to Reduce CAUTI Overtreatment

• “Kicking CAUTI”—intervention to reduce urine culture ordering 
and antimicrobial prescribing for catheter associated 
asymptomatic bacteriuria (multifaceted intervention that included 
“audit and feedback”)

• Overall rate of urine culture ordered decreased (41.2 to 23.3 per 
1000 bed-days).  Further decrease to 12.0 per 1000 bed days 
during maintenance period.

• Comparison site: no different in number of urine cultures ordered

Trautner BW, et al. JAMA Intern Med 2015
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Yogo N, et al. Infect Control Hosp Epidemiol 2015



Hospital Discharge: A Target for Stewardship

• Retrospective, single center study

• 300 patients prescribed oral antibiotics at the time of hospital 
discharge

• UTI, community acquired pneumonia, skin infections accounted for 
181 (60%) treatment indications

• Half of prescriptions were antibiotics with broad Gram negative activity

• Discharge prescriptions were inappropriate in 79/150 cases reviewed 
(53%)

Yogo N, et al. Infect Control Hosp Epidemiol 2015
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IV vs Oral ABX for Osteomyelitis in Children

• Post-discharge treatment of acute osteomyelitis in children 
requires extended therapy.  Many downsides of PICCs

• Retrospective cohort study, PCORI (“comparative effectiveness”)

• 2060 children: 1005 orals, 1055 therapy via PICC

• Propensity score-based matching to limit confounding

• Bottom-line
• Children treated with orals did not have more treatment failures
• Children with PICCs, 15% developed a PICC-related complication 

requiring ED visit and/or re-hospitalization

• Raises broader question of trying to use orals instead of IV for 
other conditions, populations (also duration of IV therapy)

Keren R et al. JAMA Pediatr 2015
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• Retrospective cohort, adults hospitalized from 2010-2015

• 100,615 pairs of patients; 576 (0.57%) “subsequent” pts 

developed CDI; adjusted HR 1.22 95% CI 1.02-1.45

• Receipt of antibiotics by prior bed occupants associated 

with increased risk of CDI in subsequent patients

• WHY?  

– Patients colonized by C. difficile (spores shed into local 

environment)

– Antibiotics affect microbiome more globally—decrease in 

bacterial species that protect again C. difficile

Freedberg DE, et al. JAMA Intern Med 2016
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Summary

• Inpatient setting still the primary location for ASP efforts

• Implementation studies (not just descriptive work) will 

be most influential in coming years

• Keep in mind resource limitations in non-tertiary care 

settings (important for generalizability)

• “In between” locations worth a closer look (transitions 

of care, surgical centers, LTACHs)

• Look for opportunities for “Out of the Box” studies 


