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Golden Age of Antibiotics

Pawar, S, et al. Current Topics in Medicinal 

Chemistry (2017) 17: 251.



RISE OF THE RESISTANCE

Schäberle, Till & Hack, Ingrid. Trends in Microbiology 2014 (22), 165-7. 
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Consequences of Antibiotic Overuse



ESKAPE 

Pathogens



Clostridium 

difficile

Source: NFID.org



New Antibiotic 
Development

Clinical Infectious Diseases, July 2019



Stop irritating them, reduce use to BARE minimum

Before therapy---only 
treat infected

During therapy---
monotherapy

End of therapy—treat 
only as long as needed

Fool them, i.e. "crop rotation"

Akin to asking alcoholic to rotate spirit selection to avoid cirrhosis

"Nuke" them

Combination therapy

Rice, CID 2008



Extending courses 
beyond clinical 
improvement

"Can't hurt, might help!"

Often done to 
treat physician anxiety

Fallicy that longer = 
less resistance

Rice, CID 2008



Traditional Duration of Therapy
Based on 7 day week



Why Does 

Duration 

Matter?

Longer exposure to antibiotics 
drives resistance

Longer exposure to antibiotics 
increases risk of adverse events

Longer exposure to antibiotics 
increases risk of C diff



Predictors of 
Prolonged Therapy

• 10K Family physicians

• Proportion prolonged antibiotic courses (>8 d)

• Predictors

– Late career physicians

– Rural location

– Comorbid conditions

• Brad Spellberg:

– “We ALL perform poorly, some worse than 

others.”

Fernandez-Lazaro, et al. CID, 69, Nov 2019: 1467–1475
Fernandez-Lazaro, CI et al. CID 2109 



Revised Thinking

Spellberg, JAMA Internal Med, 2016



Evidence 

for Shorter 

is Better

Spellberg, JAMA Internal Med, 2016



Community 
Acquired 
Pneumonia

6 prospective RCTs

Mild-moderate CAP
Hospitalized 
patients

PSI IV-V

Treatment duration: 

3-5 days vs 8-10 
days

Clinical 
success equal

NOT agent 
specific

Spellberg, JAMA Internal Med, 2016



• Multicenter, non-inferiority

• 312 hospitalized patients

• Randomized at day 5

– Control → continued treatment

– Intervention → stopped 

treatment

• Primary outcome

– Clinical success at day 10 & 30

Uranga, et. al., JAMA Internal Med, 2016



Primary Outcome

Uranga, et. al., JAMA Internal Med, 2016



Secondary 

Outcomes

Uranga, et. al., JAMA Internal Med, 2016



CAP: Does 3 days work?

Dinh, A et al. Lancet 2021; 397: 1195–203 

Double blind RCT 3 vs 8 days

310 non-critically ill adults

Abx stopped at clinical stability

No differences in 3 vs 8 days

• Cure

• Adverse events

• Mortality 



CAP: Excess Duration & Adverse Events

• Multicenter retrospective study in Michigan

• Primary outcome

– Rate of excess antibiotic treatment duration

• Results

– 2/3 pts received excess therapy (median: 8 days)

– 93% excess therapy at discharge

• No differences in mortality or readmission

• Increase antibiotics associated AE in excess duration group

Vaughn, et. al., Annals of Int Med, 2019



What About Ventilator 
Associated Pneumonia?

Traditional duration 14-21 days

2 RCTs: 8 vs 15 days

Similar clinical outcomes & mortality

Significant reduction MDR pathogen  
in shorter treatment group

No specific studies for HAP

Hanretty, A. and J. Gallagher, Pharmacotherapy, 2018

Chastre J, et al. JAMA, 2003

Capellier G, et al. PLoS One, 2012



STOP-IT: Short Course for Intra-Abdominal Infections

• Typically treated until resolution of SIRS

– 7-14 days most common

• Evidence for optimal duration scant & poor

• 2015 NEJM study: STOP-IT trial

– Prospective, randomized, open label

– Source control procedure

– Treatment duration: 4 days after source control vs 2 days after 
resolution of SIRS

– Primary outcome: SSI, recurrent IAI or death at 30 days

– 56/257 in experimental group

– 58/260 in control group

Sawyer, et. al., NEJM 2015



Septic Arthritis

• 154 cases

– 2/3 hand & wrist

– 30% Staphylococcus aureus

– Infected implants excluded

• Median length of IV therapy: 1-2 days

• Median surgeries: 1

• Cure rate equivalent in both arms

– Median follow up 6 mths

• 2 weeks arm decreased LOS

Gjika, et. al., Ann Rheum Dis, 2019



Gram Negative Bacteremia

• 604 patients, prospective, 

randomized, open label, non-

inferiority

• 7 d vs 14 d

• Primary outcome

– 90 day mortality, clinical failure 

& readmission

– 7 days: 45.8%

– 14 days: 48.3%

Yahav, et al, CID 2018



What about Pseudomonas, shouldn’t that be longer?

• Fabre, et. al. CID 2019

– 249 pt Pseudomonas bacteremia

– Short course (7-11 days) vs long course

– Propensity matched retrospective cohort

– Excluded: osteoarticular, endovascular & CNS infections

– Included: immunocompromised

– Outcome:

– Recurrent Pseudomonas bacteremia or death at 30 days

– Results

– No outcomes difference short vs long course

– ~1/3 transition to oral FQ day 5-6

– Short course: 4 fewer days average LOS 

Fabre, et al, CID 2019



Acute Bacterial 
Sinusitis
• 2008 meta-analysis 12 RCTs

• Adults

• Short (3-7 d) vs long (6-10 d)

• NO difference

– Clinical success

– Microbiologic efficacy

– Relapse

– Adverse effects 

• 5 d vs 10 days

– No difference

M. E. Falagas et al. Br J Clin Pharmacol, 67:161–171



Uncomplicated 

Cellulitis

• 2004 study: 5 vs 10 days

• Randomized, double blind, prospective

• Primary outcome: resolution at 14 days, no relapse at 28 days

• 87 patients

– 43---10 days therapy

– 44---5 days therapy

• Result: no difference at 14 & 28 days

Hepburn, et al. Arch Intern Med. 2004;164:1669-1674 



Summary 

• Excessively long durations of antibiotic therapy contribute of antibiotic overuse & its 

unintended consequences

• Traditional antibiotic durations most often are excessively long & have traditionally been 

based on arbitrary numbers (e.g. 7 day week)

• Over the last 20 yrs, numerous studies of many commonly encountered infections have 

time & again demonstrated shorter courses of antibiotics are equivalent & often superior 

to longer courses of antibiotics

• Shorter is Better is an essential antimicrobial stewardship mantra that ALL clinicians 

should embrace & practive



The 

Bottom 

Line



Questions?


