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Perspectives

An urgent need for antimicrobial stewardship 
in Indigenous rural and remote primary health 
care
Infectious disease burden, antimicrobial use and resistance highlight the need for antimicrobial 
stewardship in Indigenous communities

Antimicrobial stewardship is a set of coordinated 
strategies to improve antimicrobial use, 
enhance patient outcomes, reduce antimicrobial 

resistance (AMR) and decrease unnecessary costs. 
In Australian publicly funded health care, it is 
required for hospital accreditation under the National 
Standards, with highly developed strategies for 
hospitals (inpatient and outpatient) and nursing 
homes.1 Strategies in primary health care are much 
less developed, in settings where almost one in two 
Australians are prescribed an antibiotic every year.2

The Coordinated Remote AntiMicrobial Stewardship 
(CRAMS) Group is funded by HOT North (Improving 
Health Outcomes in the Tropical North), a National 
Health and Medical Research Council Collaborative 
Research Program, which has AMR as one of its 
pillars. This network of doctors and pharmacists 
working in northern Australian primary health care 
(Kimberley Aboriginal Medical Services [Western 
Australia], Top End Health Service [Northern 
Territory] and Queensland Health) collaborate with 
researchers with experience in infectious diseases in 
remote Australia and antimicrobial stewardship.

We write this perspective to raise awareness of AMR 
as an issue in Indigenous primary health care and to 
foster ongoing consultation with Indigenous people 
and communities to identify potential solutions. We 
summarise what is known about infection burden, 
AMR and prescribing; review and identify critical gaps 
in current antimicrobial stewardship programs; and 
provide suggestions for improving and implementing 
stewardship programs in partnership with Indigenous 
communities and remote primary health care. Our 
proposed framework for antimicrobial stewardship 
leans heavily on urban tertiary hospital practices. 
This will need local adaptation (and perhaps complete 
rethinking) to be effective in remote primary health 
care.

Context of primary health care for remote 
Indigenous Australians

People living in remote Australian Indigenous 
communities predominantly access primary health 
care services through a government or non-
government (Aboriginal community-controlled 
health organisation) clinic. A long history of 
guideline-based remote health care delivery is 
evident in these clinics with specific local remote 
prescribing guidelines present in some areas since 
1994.3–5 Remote area nursing staff and Aboriginal 

health practitioners can dispense antibiotics under 
standing orders, as medical staff are not always 
present in the clinic. Despite legislation regarding 
supply of Pharmaceutical Benefits Scheme (PBS)-
listed drugs to remote areas (section 100, National 
Health Act 1953 [Cth]), prescribing data for remote 
primary health care is not captured in PBS 
records, hence little is known about prescribing 
appropriateness, guideline adherence or volume 
of antimicrobial use. Despite shared similarities 
across northern Australia in care delivery, there are 
also jurisdictional differences requiring regionally 
specific approaches.

In regional towns and larger centres, primary 
health care for Indigenous people may be delivered 
through general practices, hospital outpatients 
or emergency departments or urban Aboriginal 
community-controlled health organisation clinics 
where Therapeutic guidelines: antibiotic6 is likely  
to be used in combination with local hospital  
guidelines.

Heavy burden of infections and antimicrobial use

Infections are common in remote Australian 
Indigenous communities. At any one time, 45% of 
children will have impetigo,7 up to 80% of infants 
aged under 1 year will be hospitalised for a lower 
respiratory tract infection,8 66% of children will 
present with otitis media before 5 years of age,9 and 
75% of all community members present with skin and 
soft tissue infections each year.10 In adults, skin and 
sexually transmitted infections remain challenging, 
while sepsis rates resulting in hospitalisation and 
intensive care admission are fourfold higher in 
Indigenous than in non-Indigenous Australians in 
northern Australia.11

Due to this burden, high frequency appropriate 
antimicrobial use is required: 95% of children 
receive at least one antibiotic prescription and 47% 
receive at least six antibiotic prescriptions by their 
first birthday.12 Antimicrobials are also used more 
often for sore throat treatment to prevent serious 
complications such as rheumatic heart disease.4 
Other contributors to high rates of antimicrobial 
use include the absence of senior clinical staff 
and high staff turnover rates,13 lack of diagnostic 
capability,14 and remoteness (where lack of treatment 
may precipitate the need for retrieval to a distant 
hospital). Point-of-care tests may be useful in 
helping to select which patients will most benefit 
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from antibiotics (and which will not). Examples 
include the use of point-of-care tests to diagnose 
streptococcal sore throat14 and sexually transmitted 
infections.

High rates of AMR

AMR is problematic and rising in remote Indigenous 
communities. Examples include methicillin-
resistant Staphylococcus aureus (MRSA) rates of 
around 50% in the north,15 azithromycin resistance 
in Streptococcus pneumoniae16 and emerging gram-
negative resistance in urinary tract pathogens.17 
Emerging AMR in remote Australia is not isolated 
to these communities. In the past 20 years, the 
virulent ST93-MRSA clone has emerged from remote 
northern Australia and is now the most prominent 
community-associated MRSA throughout Australia 
and extending internationally.18

Interplay of prescribing and AMR

The interlinked high levels of infectious and chronic 
disease, complex socio-demographic factors, 
AMR and the unique epidemiology of community 
infections in northern Australia often present 
challenges for optimising the use of antimicrobials. 
For example, treatment for undifferentiated 
severe sepsis often requires broad spectrum 
antibiotics to treat MRSA, Burkholderia pseudomallei 
(melioidosis) and other intrinsically resistant 
gram-negative pathogens.6 Long-acting antibiotics 
such as azithromycin have been shown to lead to 
pneumococcal and other resistance, and are widely 
used for bronchiectasis and sexually transmitted 
infection control.4 Attempted strategies to reduce 
community disease burden has led to unintended 
AMR consequences. Topical mupirocin and fusidic 
acid use for impetigo in the Kimberley during the 
1990s led to a rapid rise in resistance in S. aureus 
to these agents. A topical antimicrobial reduction 
strategy was introduced, leading to reduction in 
resistance rates.4 Lack of on-site diagnostic capability 
limits selection of which patients will most benefit 
from antibiotics, hampering antimicrobial de-
escalation strategies.

The way forward

Antimicrobial stewardship is challenging, with a 
high concurrent burden of infection and chronic 
disease. The core components of antimicrobial 
stewardship, and their current, known status in 
remote Australia, are outlined in the  Box. Many 
best practice stewardship approaches are well 
developed, established in advance of stewardship 
in urban Australia and embedded in clinical care in 
remote Australia — exemplified by well established 
treatment guidelines.3–5 Many clinics have treatment 
guideline informed formularies,3 ensuring a 
streamlined supply of antimicrobials. Widespread 
use of electronic medical records provides the 
capacity for high level understanding of prescribing 
and dispensing.10

Additional elements of antimicrobial stewardship are 
less established. Audits of adherence of prescribing 
practices to guidelines and alignment with patterns of 
AMR are currently in pilot phase. Automation of audits 
using electronic medical records would reduce the 
burden on a busy workforce and facilitate structured 
audit and feedback within the well established practice 
of continuous quality improvement in remote primary 
health care.

Informative tables of common bacterial pathogens and 
their antimicrobial resistance rates are used to guide 
prescribing in hospitals. Such antibiograms are neither 
readily available nor coordinated in remote Australia. 
The national antimicrobial use and resistance in 
Australia reports do not currently include data from 
much of remote and northern regions of Australia.19 
Coordination will require partnership with both 
government and private pathology providers, which 
service many of the remote clinics.

Clear public health messaging that balances the risks 
of generating AMR with the high burden of treatable 
infection is needed to raise community understanding 
of antimicrobial stewardship priorities. Consumer 
and health care provider engagement and education 
for remote communities is several steps behind that in 
urban Australia. Regional antimicrobial stewardship 
committees spanning the spectrum from hospital 
to community to home and engaging with housing, 
environmental health and education have emerged (eg, 
in the Kimberley region of WA) and are an example of 
how activity coordination may occur.

The antimicrobial stewardship workforce is currently 
centralised in urban, tertiary hospitals. Capacity 
building is needed for primary health care stewardship 
among pharmacists, general practitioners, nurses 
and Aboriginal health practitioners. Lessons learned 
in successful stewardship programs elsewhere in 
Australia may help the remote sector with proposed 
knowledge transfer occurring through professional 
development, telehealth and involvement in research 
partnerships. Indigenous leadership in AMR and 
antimicrobial stewardship for remote primary health 
care is only now developing. Indigenous leadership 
will be essential, with conversations underway since 
2017 between health care providers and Indigenous 
leaders at regional HOT North workshops in Darwin, 
Katherine, Broome, Mt Isa and Thursday Island.

A critical knowledge gap is the relative contribution 
of the social determinants of health to AMR in 
remote communities. Overseas studies have linked 
community poverty20 to AMR and underscored the 
importance of poor sanitation and access to clean 
water as drivers of AMR spread.21 AMR in remote 
Australian communities will likely continue increasing 
unless infections are prevented, thus reducing the 
need for antimicrobial use. Improving housing 
(quantity and quality), health care literacy and access, 
and availability of functioning health hardware will 
limit transmission of AMR pathogens (the concept 
of reducing contagion21). Antimicrobial stewardship 
programs will need to collaborate with the housing, 
environmental health and education sectors.
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Conclusion

The importance of AMR — and antimicrobial 
stewardship, by inference — is now being integrated 
into the World Health Organization Sustainable 
Development Goals (https​://www.who.int/sdg/
global-action-plan). These antimicrobial priorities 
need to be understood in the context of, and 
potentially included in, Closing the Gap targets. The 
interlinked socio-demographic drivers of infection 
described above must be addressed in Indigenous 
communities. We hope that growing recognition 
and acknowledgement of the pressing challenge 
of AMR will garner community engagement and 
encourage Indigenous leadership to develop targeted, 
community-driven antimicrobial stewardship 
solutions.
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Antimicrobial stewardship: relevant standards1

Standard Current status in remote Indigenous primary health care 

1. Clinical governance Well established

2. Partnering with consumers Unknown 
No good examples of community messaging about antimicrobial stew-
ardship available

3.15 Health service has an antimicrobial stewardship program 
that: 

•	 includes an antimicrobial stewardship policy Coordinated policy lacking

•	 provides access to, and promotes the use of, current 
evidence-based Australian Therapeutic Guidelines and 
resources on antimicrobial prescribing

Well established guidelines have been developed for the context3–5 
and are generally aligned with Therapeutic guidelines: antibiotic;6 the 
guidelines are variably used

•	 has an antimicrobial formulary that includes restriction 
rules and approval processes

Formularies are well established but may be variable in completeness

•	 incorporates core elements, recommendations and princi-
ples for the current Antimicrobial Stewardship Clinical Care 
Standard

Restriction rules: standing orders under the relevant legislation to allow 
nurses and Aboriginal health practitioners to prescribe and formulary 
enforce this rather than formal restrictions 
Common drug lists (eg, for CARPA4 and Kimberley Standard Drug List3) 
are well established and ordered from but not systematically evaluated 
Antimicrobial stewardship committees: eg, Kimberley committee has 
strong representation from the primary health care sector and sees its 
mandate to be across the region; in contrast, Royal Darwin Hospital 
committee focuses on hospital-based stewardship activities but the 
skills and knowledge from these activities filter across into the remote 
primary health care sector

3.16 The antimicrobial stewardship program will: 

•	 review antimicrobial prescribing and use Antimicrobial stewardship review: no audit tool currently available for 
the setting

•	 use surveillance data on AMR and use to support appropri-
ate prescribing

No AMR table available outside of regional hospitals

•	 evaluate performance of the program, identify areas for 
improvement, and take action to improve the appropriate-
ness of antimicrobial prescribing and use

No formal evaluations

•	 report to clinicians and the governing body regarding 
compliance with the antimicrobial stewardship policy, 
antimicrobial use and resistance, and appropriateness of 
prescribing and compliance with current evidence-based 
Australian therapeutic guidelines or resources on antimi-
crobial prescribing

No feedback currently

AMR = antimicrobial resistance; CARPA = Central Australian Rural Practitioners Association standard treatment manual. ◆

https://www.who.int/sdg/global-action-plan
https://www.who.int/sdg/global-action-plan
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