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Origins

• Antimicrobial (and antibiotic) 
substances always with us
• Ubiquitous in the natural 

environment

• Therapeutic potential recognized 
for millennia
• “Medicinal earth”

• Moldy bread compresses

• Artemisia

Davies Micro & Mol Biol Review 2010

Aminov Frontiers in Micro 2010



Origins

• As has antimicrobial resistance
• Resistance mechanisms widely 

distributed
• Genes throughout microbial kingdom
• Beta-lactamases 

• Present in bacteria and evolving 
over millions of years

• Found in sediments eons old

• And …… Amoxil resistant E. coli in 3% 
of Canberra’s wombats

Davies Micro & Mol Biol Review 2010

Aminov Frontiers in Micro 2010

Sherley Environ Microbiol 2000





Alarm bells : 1859



Alarm bells : 1940

An Enzyme from Bacteria able to Destroy Penicillin

E. P. ABRAHAM  &  E. CHAIN  

“An extract of B. coli was made by crushing a suspension of the 
organisms in the bacterial crushing mill of Booth and Green. This 
extract was found to contain a substance destroying the growth-

inhibiting property of penicillin. The destruction took place on 
incubating the penicillin preparation with the bacterial extract at 37°, 

or at room temperature for a longer time.”

Nature 146, 837 (28 December 1940)



Alarm bells : 1945

“It is not difficult to make 
microbes resistant to penicillin in 
the laboratory by exposing them 
to concentrations not sufficient to 
kill them, and the same thing has 
occasionally happened in the 
body….and by exposing his 
microbes to non-lethal quantities 
of the drug to make them 
resistant.”



Well ….how did we get here?



“It is (largely) the doctors 
fault”



Fault
• Book of Common Prayer (1549)

"Most merciful God, we confess that we 
have sinned against you [...] by what we 
have done, and by what we have left 
undone.“

• Molière  (1622 - 1673)

“It is not only what we do, but also 
what we do not do, for which we are 
accountable.” 



Separated at birth

Molière



Molière McGregor
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What we have not done





“Against this warning, penicillin was eventually made 

freely available to the public, driven by the public clamor 

for this “miracle drug” and the business opportunities 

that came along with  this medical breakthrough.  

Various preparations of salves, lozenges, nasal ointments 

and even cosmetic creams were sold over-the-counter.  

And true enough, as Fleming correctly foretold, bacterial 

resistance to penicillin slowly but steadily built up over 

the years, to the point that by 1955, most countries 

restricted the use of penicillin as “by prescription” only.  

However, the uncontrolled usage was already 

widespread, and so is the observed resistance in several 

bacterial pathogens, particularly staphylococci.”

University of Iowa Vet Med Pharmacology Module



“Reflections From an Antimicrobial 
Stewardship Program” 

TO THE EDITOR—I sat at a Pharmacy and Therapeutics (P&T) meeting and 
listened to an oncologist argue for formulary approval of an expensive new 
drug for advanced prostate cancer. As an infectious diseases specialist, I 
would never prescribe the medicine as the complexities of its use are beyond 
the scope of my expertise. As I considered this, I thought about the use of 
antimicrobials and the fact that all physicians can prescribe them. Not only 
prescribe them, but also determine the dosing, spectrum, and duration of 
treatment. 

Neil Gaffin The Valley Hospital and Ridgewood Infectious Disease Associates, New Jersey

CID 2015:60 (15 May)



“Reflections From an Antimicrobial 
Stewardship Program” 



What we have not done

“Stopped the thoughtless person  (or doctor) from playing with 
penicillin”



What we have done

• Used antibiotics poorly
• Too often

• Too broadly

• Too long

• Everywhere
• Community

• RACF

• Hospitals



Community

Mckenzie Aus Prescriber 2013 : 36 : 4
Meumann IJAA 2015 



RACF

“Antibiotic use and misuse 
in residential aged care 
facilities.” 

R. L. Stuart, J. Wilson, E. Bellaard-Smith, R. 
Brown, L. Wright, S. Vandergraaf and E. E. 
Gillespie.

Intern Med J. 2012 Oct;42(10):1145-9

• 257 residents
• 67% incontinent
• 80% cognitive impairment
• 9% (23)receiving antibiotics

• Data on appropriateness of 
antibiotic use available for 26-
month period
• 988 antibiotic courses 

administered
• 39.7% (392) did not fulfil the 

criteria for bacterial infection



Hospitals

Antimicrobial prescribing practice in 
Australian hospitals 

Results of the 2014 National 
Antimicrobial Prescribing Survey

July 2015

• 248 hospitals
• 197 public, 51 private

• 44% of all public beds in 
Australia

• 38% patients on antibiotics
• 24% non compliant

• 23% inappropriate





Ways forward



Prevention

• Environmental hygiene

• Hand hygiene

• Vaccination
• Staph aureus

• Clostridium difficile

Where Does a Staphylococcus aureus Vaccine 
Stand? 

Vance G. Fowler Jr., M.D., M.H.S.* Richard A. Proctor, M.D.

Clin Microbiol Infect. 2014 May ; 20(0 5): 66–75. 

Vaccines against Clostridium difficile

Rosanna Leuzzi, Roberto Adamo, and Maria Scarselli

Human Vaccines & Immunotherapeutics 10:6, 1466–1477; June 2014



Better use of current agents 

• Rapid diagnostics  
• Infection?
• Type of infection?
• Causative agent?
• Resistance mechanism?

Plus

• AMS

Bauer CID 2014;59 (S3)



Better use of current agents 

“Knowing when to stop”
Gilbert MJA 2015; 202(3)

“We just give antibiotics too long”
Bartlett IDSA 2015



Educate – to change behavior

• Drivers of antibiotic prescribing
• Physician uncertainty and anxiety
• Stated or perceived patient 

expectations
• Emphasis on individual over societal 

benefit

• Target
• Ourselves
• Our colleagues
• Our patients

Flanders JAMA 2014:174(5)





The doctors are to blame 

but ….



Antibiotic Resistance Is “Everyone’s Fault”

Dr. Brad Spellberg
May 30, 2013 

“So it is not the administration’s fault. It is not Congress’s fault. 
It is not the Department of Health and Human Services’ fault. 
It’s not industry’s fault. It’s not our fault. It’s everyone’s fault. It 
is a collective failure to respond to the problem.”



Thank you


