
Antimicrobial 
Stewardship (AMS)

Dr Sharon Gardiner
AMS Pharmacist, Te Whatu Ora Waitaha Canterbury
& Co-lead, NZ AMS & Infection Pharmacist 
Expert Group

It’s time for collective action



Preventing antimicrobial 
resistance together



“If people realised how many deaths were caused by 
drug-resistant infections across the world they would act 

as quickly as they have for COVID-19”

Professor Laura Piddock
Global Antibiotic Research and Development Partnership



Mortality from antimicrobial-resistant infections

• Over 1 million deaths from bacterial-resistant infections annually1

• Predicted to swell to 10 million deaths by 2050 if we do not act now2

Compare with:
• 6 million deaths from COVID-19 over 2020 – 20213

1. Antimicrobial Resistance Collaborators. Lancet 2022; 399: 629–55.  
2. O’Neill J (2016).  Tackling drug-resistant infections globally: Final report and recommendations. UK: HM Government and Wellcome Trust.
3. Covid-19 Excess Mortality Collaborators. Lancet 2022; 399; 1513-6.



AMR – morbidity and framing 

• Infections due to resistant 
organisms 

↑ morbidity
↑ hospital stays
↑ mortality
↑ cost



Antimicrobial resistance (AMR)

• Resistance of a microorganism to an antimicrobial agent that it was originally 
sensitive to 

• A natural phenomenon, accelerated by human actions:
− antimicrobial use (appropriate and inappropriate)
− inadequate infection prevention and control

• Aotearoa NZ has been relatively insulated from AMR, but this is changing swiftly

• Example – multi-resistant Enterobacterales e.g. Escherichia coli, 
Klebsiella pneumoniae with varying degrees of resistance to 
beta-lactam antibiotics



β-lactam antibiotics

PENICILLINS CEPHALOSPORINS CARBAPENEMS
Amoxicillin Ertapenem

Amoxicillin+clavulanic acid Imipenem (+cilastatin)

Flucloxacillin Meropenem

Penicillin V and G

Piperacillin+tazobactam

Pivmecillinam

First generation Second generation Third generation Later generation

Cefalexin Cefaclor Cefotaxime Cefepime (4th)

Cefazolin Cefuroxime Cefotaxime Ceftaroline (5th)

Ceftriaxone



Extended spectrum beta-lactamase (ESBL)-
producing Enterobacterales

• Resistant to most penicillins and 
cephalosporins

• Also often resistant to unrelated 
agents e.g. trimethoprim, 
ciprofloxacin

• Increasingly unable to treat ‘simple’ 
infections, like cystitis, with standard 
funded oral agents in the community

Figure from Julie Creighton, Senior Scientist, Canterbury Health Laboratories





Carbapenemase-producing Enterobacterales (CPE)

• CPEs are resistant to most β-
lactams including ‘ultra’ 
broad-spectrum 
carbapenems

• 30 – 50% mortality rate if 
the cause of an invasive 
infection

Figure from Kotahitanga – Uniting Aotearoa against infectious disease and antimicrobial resistance. A report from the Prime Minister’s Chief Science Advisor (2021))



Antimicrobials can harm individual patients

• AMR, e.g. repeated treatment for UTIs or asymptomatic bacteriuria 
increases risk of resistant UTIs

• Disrupted microbiome, e.g. 7–10 times greater likelihood of C. difficile 
infection while taking antibiotics and for one month after discontinuation  
(amox+clav shortage! Opportunity to review prescribing practice)

• Adverse effects, e.g. antimicrobials implicated in around 20% of ED visits 
in the US for drug-related adverse events



“The risk of antimicrobial resistance is a global crisis, recognised 
as one of the greatest threats to health today.  

We are losing our first-line antibiotics. This makes a broad 
range of common infections more difficult to treat.  

Second- and third-choice antibiotics are more costly, more toxic, 
need much longer durations of treatment…

…this may even bring the end of modern medicine as we know 
it.  We need to act now to make sure this does not happen”

Dr Margaret Chan OBE
Former Director-General, WHO



How is AMR tackled in human health in Aotearoa?

1. NZ AMR Action Plan (2017)

2. Ngā Paerewa Health and Disability Services Standard (2022)

3. Kotahitanga report – Office of the Chief Science Advisor to the 
Prime Minister (2021)



NZ AMR Action Plan (2017 – 2022)

18 priority areas under five themes:
1. Awareness and understanding
2. Surveillance and research
3. Infection prevention and control
4. Antimicrobial stewardship
5. Governance, collaboration and investment

PRIME MINISTER’S CHIEF SCIENCE ADVISOR’s 
KOTAHITANGA REPORT 

SCORECARD (2021)1

ACTION: 1 of 18 priority areas 

SOME ACTION: 11 of 18 priority areas 

NO ACTION: 6 of 18 priority areas 

PLUS: NO EQUITY ACTION



Ngā Paerewa Health & Disability Services Standard

• Certification standards for facilities such as 
hospitals, and aged care facilities

• Health & Disability Services (Safety) Act 2001

• Facilities must have an AMS programme

• AMS programmes shall be “appropriate for the 
size, scope, and complexity of the service”

• Associated guidance: “Service providers 
should adequately resource their IP and 
AMS programme activities”



PM’s Chief Science Advisor’s Kotahitanga report

102 recommendations to mitigate the 
risk of infectious disease and AMR:

1. Elevate and expand AMS 
2. Develop an integrated surveillance & 

response system
3. Strengthen infection prevention & control 
4. Grow NZ’s infectious diseases capability and 

engage internationally 
5. Enhance health literacy 
6. Reimagine primary care

30 AMS recommendations, 
83% for immediate action

Figure from Kotahitanga Uniting Aotearoa against infectious disease and antimicrobial resistance. A report from the Prime Minister’s Chief Science Advisor (2021))



What is antimicrobial stewardship (AMS)? 

Co-ordinated actions to optimise antimicrobial use in the prevention 
and treatment of infections, and minimise harms from their use 

including antimicrobial resistance, altered microbiome, 
adverse drug reactions, excessive costs

Antimicrobial use in human health
• 4th highest in OECD countries
• 30 – 50% is likely inappropriate





Community antibiotic use

 49% over 2006 - 20141  14% over 2015 - 20182

11. Williamson DA et al., ESR, 2016   2. Thomas M et al., NZMJ 2020; 133: 33 





• Shared work across 5 DHBs showed 1.4- to 2.5-fold higher quinolone use at CDHB
• A bundle of interventions resulted in a 67% decrease within 5-years

Public hospital inpatient antibiotic use

1Duffy E et al.,  NZMJ 2015;128



www.psnz.org.nz/practicesupport/antimicrobial

2020 2021 2022

World Antimicrobial Awareness Week (18 – 24 November 2022)





www.psnz.org.nz/practicesupport/antimicrobial

http://www.psnz.org.nz/practicesupport/antimicrobial


Summary

• Aotearoa NZ has embarrassingly high antimicrobial use in 
human health

• AMS is essential to slow AMR, and to equitably improve 
outcomes 

• Model must be collective, collaborative, efficient, 
evidence-based, innovative



“Antimicrobial resistance is the third leading underlying 
cause of death globally.

If we work together across countries and sectors we can save 
lives and save modern medicine for our future generations”

Professor Dame Sally Davies
UK Special Envoy on Antimicrobial Resistance (AMR)

Former Chief Medical Officer for England
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