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How diagnostics reduce antibiotic resistance
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• Antibiotics select for antibiotic resistant 
bacteria

• Withholding antibiotics does not select for 
antibiotic resistant bacteria

• Targeted antibiotic therapy – usually - selects 
less for antibiotic resistant bacteria than 
untargeted broad-spectrum coverage

The conventional wisdom









Community acquired acute respiratory tract infection (CA-ARTI) 

• leading cause of morbidity and mortality

• common reason for consulting Emergency Department

• microbiological cause of infection mostly unknown at time of 
disease onset

• frequent cause of inadequate antibiotic prescription

Highly sensitive molecular assays increase detection of respiratory 
pathogens, but the impact in clinical decision making has not been 
properly evaluated.





Objective of antimicrobial/diagnostic stewardship

The impact of rapid diagnostic testing of patients with CA-ARTI on:

• (1) hospital admission rates

• (2) antimicrobial prescriptions 

• (3) clinical outcome

Superiority endpoints

Non-inferiority endpoint

Can we safely reduce hospital admissions and/or antibiotic use with 
rapid diagnostic testing?







Pragmatic, parallel-group, open-label, randomised controlled trial;

Adults (aged ≥18 years) within 24 h of presenting to the emergency department or 

acute medical unit of a large UK hospital with acute respiratory illness or fever (≤7 

days duration), or both, over two winter seasons. 

Patients were randomly assigned (1:1) to have a molecular POC test for respiratory 

viruses or routine clinical care. 

The primary outcome was the proportion of patients who received antibiotics while 

hospitalised (up to 30 days).







… we investigated whether an antibiotic stewardship intervention 
would reduce the use of broad-spectrum antibiotics in patients 
with moderately severe community-acquired pneumonia without 
compromising their safety.

Aiming for benzylpenicillin, amoxicillin or doxycycline instead of 
amoxicillin-clavulanic acid, cephalosporins, macrolides or 
fluoroquinolones



A stepped-wedge cluster-randomized design

Assuming an all-cause 90-day mortality of 10%, a non-
inferiority margin of 3%, a one-sided alpha of 0·05, and 
taking into account the stepped-wedge design, a total of 
4464 patients were required for 80% power to detect non-
inferiority.



Educational activities were targeted at physicians in 

pulmonary and internal medicine departments and

consisted of:

clinical lessons, 

electronic (e)-learning,

educational attributes. 

Clinical lessons, in which national community-acquired 

pneumonia guidelines were addressed by use of case-based 

discussions and feedback, with antibiotic prescribing data of 

the respective hospitals anonymously benchmarked against 

other participating hospitals, were given at month 0 of the 

intervention period and then every 6 months until study 

completion.

Antbiotic stewardship intervention



Narrow-spectrum:

Benzylpenicillin

Amoxicllin

Doxycycline

Results: antibiotic use

The median total days of therapy per patient 
were 8 days (IQR 7–10) in the control and 8
days (7–11) in the intervention period. 

The adjusted mean broad-spectrum days of 
therapy per patient was reduced from 6·5 days 
in the control period to 4·8 days in the 
intervention period, with an adjusted absolute 
difference of –1·7 days (95% CI –2·4 to –1·1) 
and an adjusted relative reduction of 26·6%
(95% CI 18·0–35·3).



Results: safety

90-day all-cause mortality was 10·9% (242 of 2228 patients 
died) in the control period and 10·8% (199 of 1841 patients 
died) in the intervention period 





• Empiric treatment of infections remains challenging, mostly because a documented 

causative pathogen hardly ever informs treatment decisions.

• Demonstrating safe reductions of unnecessary antibiotic use requires well-

designed pragmatic clinical trials demonstrating the safety/non-inferiority of using 

less broad-spectrum antibiotics.

• Antimicrobial and diagnostic stewardship are suitable interventions to change 

practices, but the impact on reducing antibiotic resistance remains to be 

determined. 

• The complexities of integrating diagnostics into the care path should not be 

underestimated. 

Conclusions


