
Antimicrobial 
Stewardship (2)

PRIDA course week 8

John Ferguson, Microbiology & Infectious Diseases, 
University of Newcastle, NSW, Australia 

Tw @mdjkf http://aimed.net.au http://idmic.net

http://aimed.net.au/
http://idmic.net/




Eliminate unnecessary use

• Patients may receive antibiotics for extended 
post operative prophylaxis or for ‘just in case’ 
situations where there is little    actual 
evidence of infection

• These exposures put patients at great risk of 
acquiring resistant organisms and should be 
avoided 

(Post operative prophylaxis doesn’t protect patients 
from poor hygiene or hospital acquired infection)

Barza M et al. Clin Infect Dis. 2002 Jun 1;34 Suppl 3:S126-30. Excess 
infections due to antimicrobial resistance: the "Attributable Fraction".

http://www.ncbi.nlm.nih.gov/pubmed/?term=Barza M[Author]&cauthor=true&cauthor_uid=11988883


Unnecessary use –
trusting in scalpel-mycin

• Appendectomy
– Post operative dosing largely unnecessary for 

unperforated cases; 4 days for others

• Cholecystectomy – cease antibiotics post op

• Diverticular disease
– Antibiotics unnecessary for non-surgical patients 

(2 RCTs)

• Perforated viscus with source control achieved 
: 4 days (or less) sufficient; 2015 NEJM trial

See Hunter New England Intra-abdo Guideline – 2017 



Rational empirical antibiotic use

• Evaluate likelihood of sepsis by presence of 
SIRS, other organ system dysfunction

• Withhold antibiotics if there is not a strong 
case and severe sepsis   is absent

• Do pre-antibiotic microbiology tests

• Select empirical antibiotic(s) based on local 
guidelines and AMR incidence

• Document the reason for antibiotics in the 
patient record

Start Smart



Narrow spectrum empirical treatment

• Skin/soft tissue infection without sepsis: 
surgical management ; MRSA cover 

• Community acquired pneumonia 

• Early (< 5 days from admission ) Hospital 
acquired pneumonia



Post empiric evaluation 48-72 hours

Assess: 
– Response to treatment 

– Source control

– WCC, biochem and microbiology results – can 
treatment be directed against proven pathogen(s)?

– Is there a non-infective cause?

– Is antibiotic treatment still indicated (patient has 
rapidly improved)? 

– If ongoing treatment indicated – consider early 
switch to oral (most agents are bioavailable)

– Define duration of treatment required

Then focus!



Community acquired pneumonia

• Range of viral, bacterial pathogens 

• Non-severe pneumonia – focus on supportive 
care + penicillin / amoxycillin
– Non pneumococcal pathogens unlikely to require 

directed therapy – self limited course

– Beware possible pertussis in infant 

• Severe pneumonia – requires broader spectrum 
cover for Gram negative pathogens (Klebsiella
etc) – penicillin+ gentamicin (short course for 
gent) 



Upper respiratory infections 

• Adults
– Overwhelmingly viral causes – avoid antibiotics and 

manage symptoms (influenza vaccination)
– Pharyngitis – appearance of throat and tonsils does  NOT 

predict bacterial infection
– Avoid antibiotics

• Children
– Peak age incidence for Streptococcus pyogenes infection is 

5-14 years. Penicillin-V for overt pharyngitis especially in 
association with cervical LNs. 

– Otitis media – guideline driven – prone to over-diagnosis –
antibiotics for infants, those with severe or non-responsive 
disease; mostly avoid antibiotics

– Beware pertussis



Acute exacerbations of COPD
• Comprehensive viral detection studies indicate that around 

70% have had an antecedent viral infection (with one or more 
of 15 different viruses) [including COVID19/SARS-COV-2] 

• Most patients are chronically colonised with a range of 
Haemophilus, Moraxella or Strep. pneumoniae

• Varying degrees of bronchiectasis often present as well if 
sensitive CT scanning used

• Non –antibiotic management important
– +/- Physiotherapy

– +/- Treat bronchospasm – spacers, inhaled steroid essential

– self limited illness – await improvement

– Stop smoking!



Acute exacerbations of COPD (2)

• A minority have obvious pneumonia – beware of 
overdiagnosis – if pneumonia then exclude TB and 
treat as pneumonia 

• Those without pneumonia need supportive care –
oxygen, nebulisers. Antibiotics play a minor role – at 
most, give 3 days of amoxycillin or doxycycline



Limit durations of treatment 
A very effective way to reduce selective pressure !

Shorter duration treatments are feasible with:

• Surgical prophylaxis – single dose

• community pneumonia (3-5d)- extensive studies 

• Intensive care unit pneumonia (7d) 

• Localised UTI (3 days),  UTI with sepsis (7-10d) 

• Intra-abdominal sepsis with source controlled (1-4d) 

Very few situations require prolonged treatment:

• Endocarditis

• Prosthetic infections etc

Paterson-D et al . Strategies for Reduction in Duration of Antibiotic Use in 
Hospitalized Patients Clinical Infectious Diseases 2011: 52: 1232



Aminoglycosides- choice for potential Gram 
negative sepsis

• Most rapidly bactericidal agent still 
(concentration-dependent kill)

• Best coverage of Gram negative pathogens 
based on local patterns of susceptibility

• Safe dosing regimens – maximum 48hrs (3 
doses) 

• Preferred agent will depend on local 
antibiograms and availability
– Gentamicin
– Tobramycin
– Amikacin



Ideal body weight
Used only for obese patients (>20% over expected)



Aminoglycosides: unintended 
consequences 

• Nephrotoxicity – cumulative effect 

• Ototoxicity – vestibular function 
– Cumulative dose effect

– Rare idiosyncratic effect 

– Salicylate may attenuate toxicity 

• Cumulative dose effects minimised by:
– single daily dosing – saturates uptake into sites of 

potential toxicity

– Short courses 



Gentamicin : safety in practice

• 7mg/kg / day; dose interval adjusted in presence of pre-
existing renal failure
– median dose 450mg (R 200 - 925)
– median length of therapy 3 days (R 1 – 26)
– median age 46 years (R 13 - 97) 

• Clinically apparent ototoxicity : 
– 3 patients (durations of rx before sx : 5 d, 5 weeks!, and third 

patient had a single dose) 
– Symptoms resolved in patients 1 and 3; patient 2 had some 

residual changes 

• 1.2% developed nephrotoxicity 



What is main mechanism by which  
Staphylococcus aureus becomes resistant to 

penicillin?

1. Reduced access of drug to the cell (antibiotic 
can’t penetrate)

2. Betalactamase production (antibiotic is 
destroyed)

3. Modification of the penicillin binding protein 
(Antibiotic cannot bind to its target)

4. Increased efflux from the bacterial cell 
(antibiotic is pumped out so that the 
intracellular level is too low)



The in vivo susceptibility test

• Scenario 1: patient treated with antibiotic 
appears to be improving – what are the 
possible explanations?

– The antibiotic did it ! Take credit…

– The patient had a self-limited illness and improve 
despite the treatment that you prescribed



The in vivo susceptibility test

• Scenario 1: patient treated with antibiotic appears to 
be improving – what are the possible explanations?

• Scenario 2: patient is failing to respond to antibiotic 
treatment. 
– They have a non-bacterial infection
– They don’t have an infection! 
– The antibiotic is inactive or the wrong one
– The infection is due to a multi-resistant organism that is 

not susceptible to the treatment
– The illness does not get better that quickly! E.g. typhoid 

takes a median of 4 days of treatment before temp falls
– Non compliant patient



Vancomycin: how to use

• Slow onset of action 

• Australian Guidelines Ed 15 - give loading dose 
of 25-30mg/kg (based on actual body weight)  

• Then give 1.5g 12-hrly for GFR>90, lower 
dosing for patients with renal failure
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