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Actions & Decisions 

New Zealand Antimicrobial Resistance 
Action Plan – Project Team Meeting 
(number 20) 

Date:  Tuesday 9 January  

Time: 1-2 pm  

Location: 2N.3 Ministry of Health, 133 Molesworth Street  

Chair: Natasha White 

Attendees: Tania Hayes (phone), Geoffrey Roche, Marama Ellis, Jane Pryer 

Apologies   

FYI: Telephone number for room 2N.3: (04) 494 7349 
Virtual Meeting Room code: MOH- VMR-13 

 
Agenda 
No preset agenda items  
 
Preparation of second HARC meeting agenda 

 Geoffrey to prepare a table of conflicts of interest, to be added to the second HARC 
meeting agenda 

 We will aim for circulation of the second HARC meeting agenda two weeks ahead of 
the meeting on the 13th of February, around 30 January.  

 The Agenda will include an item on feedback on the World Antimicrobial Awareness 
Week. Marama will discuss this with Chris Little and Tamsin on the 8th of February. 

 Also to be covered off in the Agenda: research funding, key research ideas,  
implementation pathways, the addition of a note on equity to the Terms of Reference 
(following a discussion at the last HARC meeting), and an overview of the Joint 
External Evaluation.  
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Actions & Decisions 

New Zealand Antimicrobial Resistance 
Action Plan – Project Team Meeting 
(number 21) 

Date:  Tuesday 16  January  

Time: 1-2 pm  

Location: 2N.3 Ministry of Health, 133 Molesworth Street  

Chair: Natasha White 

Attendees: Tania Hayes (phone), Geoffrey Roche, Sarah Reader, Marama Ellis 

Apologies   

FYI: Telephone number for room 2N.3: (04) 494 7349 
Virtual Meeting Room code: MOH- VMR-13 

 
Agenda 
1). Query concerning conjunctivitis and antibiotic use 
 
A query had been received from Sara Salman, Clinical Advisor Pharmacist at Health Hawke’s 
Bay, regarding the use of antibiotics to treat conjunctivitis. It was suggested that Andy 
Simpson be consulted on who best to contact, and to ask that person to contact Sara.  
Clare Possenniskie, Principal Advisor to the Chief Medical Officer, responded with the advice 
affixed to this meeting note, which has since been forwarded to Sara Salman.  
Andi noted (email 18th January) 

I've had a quick 'google' and it looks like excluding children from school is still part 
of easily accessible Australian Health Guidelines (no New Zealand ones came up 
on the initial search) - I'm not sure that we would have a basis upon which to 
change the advice.  The conservative approach would be to delay use of 
antimicrobial treatment where appropriate and exclusion - which I think is our 
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Page 2 of 5 

current advice.  This doesn't address the social issues of excluding a child from 
school but I'm not sure I can provide anything useful on that aspect. 

 
This inquiry raises a broader issue as to how such queries are to be managed. Pat Tuohy 
notes (in an email of 18 January): 
 

Raises a question however (which has been raised before) - Is this how we want to 
monitor and revise our health advice to the public. i.e. duplicate advice on MoH 
webpage instead of linking to reputable organisations who actually do proactively 
review and update advice. 

 
A larger issue pertaining to the AMR Action Plan was raised; the review of clinical guidelines 
for antibiotics. There was also discussion on what the right approach in treating infections 
was; whether it was best to allow a disease to develop and run its course in quarantine so as 
to better determine the pathogen’s profile of resistance, and to start treatment later.  
 
It was noted that we need to identify who sets clinical guidelines, and to engage with them to 
consider alternatives.  
 
Action 
Andi and Natasha to discuss how the assessment of clinical practice fits in with the AMR 
Action Plan; where in the stewardship plan will the assessment of antibiotic treatment options 
fit in. Once this discussion is held, Sara Salman can be updated.  
 
2). HARC draft agenda 
 
It was decided that the HARC draft agenda for the second meeting on the 13th of February 
would be best discussed at the next meeting, on the 23rd of January. 
It has been suggested that the RAMP Brand Communications presentation be allotted more 
than 30 minutes.  
 
3). Briefing paper to Minister 
The Briefing Paper to Ministers Clark and O’Conner is attached below.  

   

4). Upcoming meetings 
 
Ministers Meeting 
The upcoming meeting of Ministers Clark and O’Conner is on the 27th of February.  
A request for a briefing paper has been received and is due at noon on the 15th of February.  
It may be useful for the Joint External Evaluation to be mentioned at that meeting.  

Out of scope
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"Most cases of bacterial conjunctivitis are mild and it usually gets better on its own within a few days.  

 You can clean away secretions from eyelids and lashes with make-up removal pads 

soaked in water or a clean facecloth.  

 You can use artificial tears eye drops for relief from any discomfort.  

 Antibiotic eye drops are not usually necessary for mild infection.   

 In some cases where the infection is more severe or persistent, antibiotic eye drops or 

eye ointment may be necessary." 

 

It adds: 

 

"It is best to keep young children with infectious conjunctivitis home from daycare/school if the eye is 

sticky or weeping because the discharge is infectious." 
 
They also link to this fact sheet: http://www.choosingwisely.org/wp-
content/uploads/2017/06/ChoosingWiselyPinkEyeAAO-ER.pdf 
which advises "antibiotics are not usually necessary for [conjunctivitis]" 
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Actions & Decisions 

New Zealand Antimicrobial Resistance 
Action Plan – Project Team Meeting 
(number 22) 

Date:  Tuesday 30  January  

Time: 1-2 pm  

Location: 2N.3 Ministry of Health, 133 Molesworth Street  

Chair: Niki Stefanogiannis 

Attendees: Geoffrey Roche, Marama Ellis, Andrea McNeill, Paul Badco, Andi Shirtcliffe 
(telephone) 

Apologies   

FYI: Telephone number for room 2N.3: (04) 494 7349 
Virtual Meeting Room code: MOH- VMR-13 

 
Agenda 
 
No agenda items tabled.  
 
 
Engagement with Pacific Pharmacists 
 
Andi Shirtcliffe provided an update on engagement with the Pacific Pharmacists Group. Andi 
and Natasha will speak with this group, and will provide them with a literature review on AMR 
and inequities. There will be liaison with a newly formed equity team at PHARMAC to avoid 
redundancies of effort.  
 
Hospital pharmacists have provided a high-level literature review; unpublished research is 
also being provided.  
 
It was noted that there exists a Māori Pharmaceutical Association. 

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



 

Page 2 of 4 

 
Website is at this link: 
 
http://www.maoripharmacists.org.nz 
 
 
 
Query concerning conjunctivitis and antibiotic use (from previous meeting) 
Regarding the query had received from Sara Salman, Clinical Advisor Pharmacist at Health 
Hawke’s Bay, regarding the use of antibiotics to treat conjunctivitis.  
 
This item is to be removed from the AMR Team meeting agenda. It was noted that this issue 
raises the broader question as to whether the Ministry ought to be providing clinical advice 
documents on its website. This requires a broader discussion with the communications team 
and the policy team. It was suggested that the Ministry could simply provide links to reputable 
websites.  
Andi has begun a discussion on this with Pat Tuohy. 
 
HARC membership and meeting preparations 
It was asked whether a representative from Te Ora had been identified.  
Action 
Marama to speak with Te Oraiti Reedy to identify a representative.  
 
WAAW debrief 
Marama has emailed PHARMAC and HQSC with a gaps analysis template. This template 
has also been sent to HARC members who volunteered to assist with the ‘awareness and 
understanding’ area. Marama will meet with Chris Little next week to discuss.   
 
Chris Little: request for funding. 
Regarding Chris Little’s request for funding (attached below, form email of 08/01/2018),1 it 
was noted that the following message will need to be communicated: the Ministry expects 
that, as part of commitments to addressing AMR, DHBs would need to allocate resources 
accordingly. It would also be necessary to write to AMR leads in all DHBs on expectations 
and support needed for AMR work. It would also be needed to discuss and address strategy 
going forward in the absence of any additional funding.   
Action 

                                            
1 "I am extremely positive about HARC and would like to be able to offer as much support as possible. 
However, I am also aware that it may be extremely difficult for me be able to dedicate sufficient time to assist 
with driving forward these vital objectives within the confines of my current role. If any funding was to 
become available, then I would be extremely interested in discussing any potential possibilities (eg funding a 
junior pharmacist at CCDHB to cover some of my FTE, even for a limited period) that would enable me to 
dedicate some realistic time to making sure HARC makes significant and achievable progress in its first year 
and beyond." 
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Actions & Decisions 

New Zealand Antimicrobial Resistance 
Action Plan – Project Team Meeting 
(number 23) 

Date:  Tuesday 27 February 2018  

Time: 1-2 pm  

Location: 21S.5  Ministry of Health, 133 Molesworth Street  

Chair: Natasha White 

Attendees: Geoffrey Roche, Jane Pryer, Laurence Holding, Andrea McNeill, Andi Shirtcliff, 
Sarah Reader, Marama Ellis 

Apologies   

 

 
Agenda 
 
No agenda items tabled.  
 
Round table 
 
Objective 1: Awareness and Understanding 
 

 A Twitter schedule is being drawn up, with two tweets a month for the remainder of the 
year. Tweets will link up with any conferences that are ‘on theme.’ 

 An upcoming DHB Communications Manager meeting is a potential opportunity for 
AMR messaging. Four PHOs have communications managers who will assist with 
how to filter messages down to the primary care level. It is hoped to be able to invite 
the PHO comms managers to any AMR session held for DHB comms managers. 

 Obtaining ‘patient stories’ was discussed; it was suggested that HQSC be 
approached. Marama will ask if any such stories could be planned or provided.  
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Actions & Decisions 

New Zealand Antimicrobial Resistance 
Action Plan – Project Team Meeting 
(number 24) 

Date:  Tuesday 13 March 2018  

Time: 1-2 pm  

Location: 3N.3 Ministry of Health, 133 Molesworth Street  

Chair: Natasha White 

Attendees: Karen Koopu, Geoffrey Roche, Natasha White, Tania Hayes, Marama Ellis, Andi 
Shirtcliffe, Jane Pryer, Andrea McNeill 

Apologies   

 

 
Agenda 
 
Karen Koopu (Māori Health Service Workforce Programmes, Service Commissioning). 
 
Karen Koopu presented on the Māori Health Strategy and Māori Health Service Improvement 
Programmes (slideshow attached).  
 
  

SC OE Māori Health 

Service Improvement      
 

 It was suggested that the Ngā Manukura o Apopo programme, which supports 
recruitment, retention and development of Māori nurses and midwives, be used via 
programme leaders (Tania Hodges and Grant Burgen) to fit in with an AMR 
stewardship project.  
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Actions & Decisions 

New Zealand Antimicrobial Resistance 
Action Plan – Project Team Meeting 
(number 25) 

Date:  Tuesday 27 March 2018  

Time: 1-2 pm  

Location: 3N.3 Ministry of Health, 133 Molesworth Street  

Chair: Geoffrey Roche 

Attendees: Tania Hayes (dial-in), Marama Ellis, Andi Shirtcliffe, Jane Pryer, Andrea McNeill 

Apologies  Natasha White  

 

 
Agenda 
 

 Laura Seary requests a general update on AMR work for a progress report, 
Implementing Medicines NZ.  
 

 Sheila Swan requests wording on the impact of  
, for a cabinet paper on legal reform in this area.  

 
Both of these tasks were resolved; the team provided wording to Sheila Swan on the morning of 27 
March for the Cabinet Paper, and an approach to the progress report was agreed upon and executed. 
Wording was adapted from the Memo provided to the Minister of Health in February 2018, and 
updated by Andrea, Andi and Jane.  
Review of Pharmacy Data Sources 

 Hernando Acosta (Communicable Diseases Team) has investigated data sources for over-the-
counter pharmaceuticals, and besides Green Cross, has not found any others.  
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Literature Search: New Zealand research on inequities 
 Geoffrey will review the materials collated by Andi and the Ministry Library and write up a 

literature review on findings.  
 

Update: SIPCAG work (Strategic IPC Advisory Group) 
 

Jane and Donna Gordon (principal advisor HealthCert) have liaised with SIPCAG, the HQSC’s IPC 
‘go-to’ group. (Ashley Bloomfield is the Chair). There had been a call from SIPCAG members 
regarding Objective 3; they wanted to know how as a group they could support health and disability 
standards Component 3.  
There was discussion on IPC standards, in particular Sally Roberts’ view that the AMR stewardship 
component of the Standard (part 6) stays with the IPC standard. Where a hospital is audited against 
the Standard, it has to be shown that programmes are in place.  
It was noted that the section of the Standard that addresses stewardship has to be connected to the 
section on prescriber responsibilities.  
Business Cases 
Two business cases and Request for Quotes processes are in preparation.  
CPE: Josh Freeman is being consulted on this one. Thought is required on who to approach for a 
quote.  
Literature review of drivers of inappropriate prescribing in New Zealand and comparable jurisdictions: 
It has been suggested that a preliminary literature review, with the assistance of the Ministry library, 
be conducted before this RFQ is progressed. It is possible that literature on drivers of inappropriate 
prescribing in New Zealand does not exist.  
Geoffrey will assist with the RFQ processes and do the preliminary literature review, and discuss with 
Dev the RFQ process (this discussion has already been had).  
Regional Guidelines  
It was suggested that a teleconference be organised with four key contacts. Sarah Reader has 
provided recommendations, and it has been suggested that MedSafe people can inform the AMR 
team and the HARC on guidelines   
Data mismatch issues identified 
It was noted that GPs do not receive antibiograms. The need was identified for cross-reference of 
north and south data, and there is no information provided on regional resistance. There is also a lack 
of work on community or regional prescribing.  
Liaison: Compass Health  
Compass Health want to know what they can do to help regarding professional development; they are 
also keen to know what it is that PHARMAC is doing with webinars and podcasts.  

 
Meetings 
5 February 2018: Andrea will meet with the Australian National Prescribing Survey to discuss 
appropriate use mapping’.  
2 May 2018: the clinical quality and education committee for ProCare meets from 7 to 9 in the 
morning. 
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Actions & Decisions 

New Zealand Antimicrobial Resistance 
Action Plan – Project Team Meeting 
(number 27) 

Date:  Tuesday 10 April 2018 

Time: 1-2 pm  

Location: 2N.3 Ministry of Health, 133 Molesworth Street  

Chair: Natasha Murray 

Attendees: Tania Hayes (dial-in), Marama Ellis, Andi Shirtcliffe, Jane Pryer 

Apologies  Natasha White  

 

 
Agenda 
Communications and Awareness Session (Objective 1)  

 key events calendar 
 stakeholder matrix 
 communications plan 
 WAAW 2018. 

 
The following were discussed. 

 A Stakeholder Analysis Matrix was presented, to be completed by the team. This schema 
could be aligned with an equivalent being produced by MPI. It was suggested that more 
entities could be included in the matrix, including surgical entities, in particular those 
responsible for elective surgery, and the Royal New Zealand College of Surgeons.  

 WAAW: There was discussion on means of encouraging population behaviour away from 
unnecessary antibiotic prescribing, such as the identification of substitute therapies (that do 
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Meeting note 

Antimicrobial Resistance Weekly Meeting number 28, 17 April 2018  

 

Ongoing work 

Request for Proposals process- Carbapenemase-producing Enterobacteriaceae (CPE) guidelines 

 (discussion on timelines etc. since superseded; the MBIE New Zealand Government 

Procurement system will now be used rather than the RFQ process discussed at the 

meeting) 

Meetings 

Natasha provided an update on the Governance Group meeting of 12 April, which covered future 

planning and resourcing issues. The Joint External Evaluation and draft Risk Register were also 

presented and discussed. Wayne Ricketts, with the Veterinary Council of New Zealand, may be able 

to speak at the NZVA nference in June.  

Jane: recent meeting with HQSC regarding IPC programmes, sustainability and scope. HQSC are 

looking at how they can contribute to AMR. 

4 May:  teleconference regarding the revision of the IPC Standards with Caroline Clissold and Josh 

Freeman. 

Optometrists Conference: a slot is available; PHARMAC is doing a joint statement.  

Other 

Bronwyn Pelvin is interested in involvement with AMR work, and can liaise with the Midwifery 

Council of New Zealand. She would like the AMR team to draft an email to send.  

Actions 

Geoffrey to send to Natasha the original library request regarding drivers of antibiotics prescribing 

(completed) 

Geoffrey to send Andi the link to the Activity Tracker documents (completed) 

Reminded to all to review the Engagement Matrix and Research Opportunities texts.  
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Minutes          

Health Antimicrobial Resistance Coordination 
(HARC) Group Meeting 

Date: Tuesday 5 June 2018 
Time: 9:00am – 4:00pm 
Location: Rooms GN8 and GN9, Ministry of Health, 133 Molesworth Street, Wellington 
Chair: Natasha Murray 
Attendees: Carolyn Clissold, Joshua Freeman, Annie Judkins, David Holland, Helen Heffernan, Chris 

Little, Sheldon Ngatai, Marion Poore, Sally Roberts, Mark Thomas, Siouxsie Wiles, Meena 
Vallabh, Bryan Betty, , Jo Stodart, Lesley Voss 
Ministry of Health: Andi Shirtcliffe, Andrea McNeil, Jane Pryer, Marama Ellis, Marleen Van 
Herk 

Apologies: Chloe Campbell, Murray Tilyard, Virginia Hope 
Invitees: Sue Ineson (Choosing Wisely), Charlie Charters (MOH), Jim Brown (ACC), Esther White and 

Robyn Haisman-Welsh (Allen & Clarke).  
 
Item Notes 

1 • Welcome and Karakia.  
• Minutes from February HARC meeting confirmed, action points reviewed.  
• No conflicts of interest declared.  

2 Objective 1 – 5 Discussions (based on updates and questions provided on each objective in 
advance of meeting, as attached):  

 
Objective 5 Discussion - Governance, Collaboration and Investment1 
• Noted the sequence of Coordination and Governance meetings continues i.e. Primary Industries 

Coordination Group meet approximately same time as HARC; MoH and MPI Objective Leads meet 
the next month, fol owed by the NZ AMR Governance Group (NZAMRGG) meeting the following.  

• NZ AMR Governance Group Meeting took place in April – agreement to process for progress 
reporting on Year One and determining feasible Year Two activities, which will be discussed and 
approved at next meeting in August prior to conclusion of Year One (31 August).  

• AMR raised in discussions with other countries at the recent World Health Assembly, along with 
patient safety. WHO outlined that the Global Framework for Development and Stewardship to 
Combat AMR is progressing (http://www.who.int/antimicrobial-resistance/global-action-
p an/UpdatedRoadmap-Global-Framework-for-Development-Stewardship-to-
combatAMR 2017 11 03.pdf?ua=1). They also flagged there are a number of upcoming 
international AMR meetings (Berlin, Japan, Thailand) which will culminate in a 2019 UN General 
Assembly report back on AMR in 2019.  

• Progressing business cases to support implementation of the action plan as able.  
• New Zealand’s Joint External Evaluation preparations are progressing with self-assessment 

underway and planning for the External Visit 25 – 30 November (includes AMR technical area).   
MPI Update  

MPI AMR Update 
for HARC.docx  

Discussion areas: 

                                            
1 See full written update in attachment above.  

s 9(2)(a)

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



• Recent changes in MPI structure - currently determining new Objective 1 and 3 leads.  
• MPI agreement for Zoonotic AMR expertise on their Primary Industries Coordination Group. 
• Different regulatory model for human health and animal health/agriculture.  
• Some data gaps for antimicrobial use in companion animals - suggestion this may have been touched 

on 15 years ago and to explore minutes from inter-agency meetings at this time. 
• Primary Industries Coordination Group meeting next week will be discussing feedback on 2014 – 16 

sales report including antimicrobial use.  
• Much benefit recognised in sharing lessons between human and animal health.  
Action point (s):  
1. MoH to liaise with David Holland and Helen Heffernan on historic AMR work across human health, 

animal health and agriculture from approximately 15 years ago.  
2. HARC members to suggest appropriate people with Zoonotic AMR expertise for the Primary 

Industries Coordination Group by Friday 13 July to amr@moh.govt.nz.  
3. HARC members to please send any suggestions for other opportunities for international collaboration 

or engagement to amr@moh.govt.nz, as able.   

3 Objective 1 Discussion – Awareness and Understanding2 
• Overview of draft AMR Stakeholder Engagement Matrix and Calendar of Events – feedback from 

Objective 1 HARC Subgroup has been incorporated and welcome input from all HARC members. 
• Discussion on boosting consumer and particular children influencer activities. Included investigating 

possible links with Te Papa (which has science related exhibits aimed at consumers), the children’s 
TV show What Now, Heihei (the TVNZ/NZ on Air streaming platform for children) and the Life 
Education Trust. 

• Highlighted that any discussions among health professionals relating to awareness and 
understanding of AMR and prevention should always focus on providing excellent patient care, 
including activities related to Patient Safety Week.  

Action Point (s):  
4. HARC members to please review draft AMR stakeholde  engagement matrix and calendar of events 

and send additions and amendments as tracked changes by 13 July to amr@moh.govt.nz.  
5. Siouxsie Wiles to provide details for a Te Papa contact and more information on Heihei to MoH. 
6. HARC members to please send details of any conferences or meetings with relevance to AMR 

to amr@moh.govt.nz on an ongoing basis.    

4 Objective 2 Discussion – Surveillance and Research2 
• No concerns expressed with approach posed to look at more coordinated reporting of existing AMR 

surveillance to ensure we are utilising and communicating the information we already collect 
effectively. Intent that this will be built into wider Communicable Diseases Team work on ensuring our 
surveillance systems are fit for pu pose.   

• Considering what data NZ could contribute to GLASS and whether contributing would meet some of 
our needs and therefore be useful for NZ.  

• Need for further surveillance on resistance in Gonorrhoea raised as a priority area. 
• CPE response plan (and other emerging multi-drug resistance organisms) – looking at provider to 

complete this work by end of August, recognising engagement from relevant HARC members with 
expertise in this area would be appreciated. HARC members agreed to be consulted as needed.   

• Some PHOs run practice audits which are good for reflective quality improvements. Suggest 
increasing awareness of the information and tools that are already available.  

• Noted that there is a prescribing data website called OpenPrescribing that includes good practice and 
ranking systems for available guidelines.  

Research Gaps Paper 
• Need to enhance equity aspect of research, particularly keeping Pacific and Māori needs and 

outcomes in mind – for example: improved understanding of drivers of antimicrobial consumption in 
Māori and Pacific populations, and the linkage between burden of disease and antimicrobial use (i.e. 
appropriate use). 

• Suggestion for One Health focussed research.  
• Raised that the Joint Programming Initiative (JPI) on AMR have made a ‘call’ regarding networks to 

improve surveillance.  
Pacific Region 
• Queries on whether there are opportunities to collaborate with Pacific regional colleagues on efforts 

to minimise AMR, including stewardship and infection prevention and control. 
• Noted that beyond day to day technical engagement, the Ministry of Foreign Affairs and Trade have 

recently announced a ‘Pacific Reset’ for our engagement in the region.   

                                            
2 See full written update in attachment under item 2.  
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Action point (s):  
7. HARC members to please advise MoH by 13 July (to amr@moh.govt.nz) of any additional experts 

(outside HARC membership) who could be consulted in finalising CPE response plan.  
8. MoH to liaise with WHO Western Pacific Region, Pacific Community (SPC), Pacific Pharmacists 

Group and Ministry of Foreign Affairs and Trade on regional efforts to minimise AMR and report back 
to HARC as able.   

6 Objective 3 Discussion - Infection Prevention and Control3  
• Jo Stodart welcomed to HARC.  
• Advised that Nolene Whitehead is happy to provide advice as needed from her experience in Aged 

Residential Care.  
• Overview of the Objective 3 HARC Subgroup teleconference on review of the IPC component of the 

New Zealand Health and Disability Standards and how the consultation process is anticipated to 
proceed – will keep HARC members updated as able.  

• Interim opportunity to use audit process through developing audit questions to target specific IPC and 
stewardship areas. 

• Discussion around role of private hospitals and suggestion to include these in stakeholder matrix.  
• Upcoming meeting with Ministry of Education (MoE) on what is taught in schools around IPC and 

AMR. Suggested to investigate current education curriculum in this area.  
• Siouxsie offered contact information on education providers, such as the Biology Educators Network. 
Action Point (s):  
9. MoH to send out questions for auditing purpose to Objective 3 HARC Subgroup (on IPC and 

stewardship) prior to formal consultation process.  
10. MoH to include private hospitals in stakeholder matrix.  
11. MoH to host meeting with MoE within next month to discuss and understand current curriculum for 

IPC/AMR in schools and opportunities for engagement.  

7 Objective 4 Discussion - Antimicrobial Stewardship3  
Overview of Defined Daily Doses: a quantitative measure of antimicrobial consumption – Chris 
Little 

A few slides on 
DDDs.pptx  

• Outlined how DDDs are relatively easy to measure, have some use identifying trends and changing 
practice, however are not perfect and ideally need a qualitative measure to accompany.  

• Measuring DDDs can enable international comparisons and across DHB comparisons. 
• Noted lack of technical ability to extract data and analytical capability across DHBs.  
• Issues identified on who is responsible/accountable within DHBs for consumption data and 

suggestions from members that it should ideally be the chief medical officer, chief pharmacist or head 
of the IPC committee  

General Discussion on AMS 
• Exploring possibility of joint Council (Medical, Nursing, Pharmacy, Vet, etc) position statement on 

Antimicrobial Stewardship.  
• Online database now publicly available with community pharmaceutical dispensing data 

(DataPharm).  
• PHARMAC recently made available data on equity of access to community pharmaceuticals 

(including antimicrobials) – suggestion to have a few willing HARC members review antimicrobial 
data in further detail with PHARMAC and MoH. David Holland, Mark Thomas, Annie Judkins, Chris 
Little, Josh Freeman and Marion Poore volunteered.  

Action point (s):  
12. HARC members to please send any feedback on DDD data to Chris Little. 
13. MoH and HARC members to liaise with Chris on DHB contacts to send his DDD information to. 
14. MoH to send link to DataPharm landing page to HARC members.  
15. MoH to set up meeting with PHARMAC and HARC volunteers to discuss equity of access data.  
16. MoH to send link to paper on "Survey of antimicrobial stewardship practices in public hospitals in New 

Zealand district health boards" to HARC members.  

8 Choosing Wisely Overview (Sue Ineson) 

                                            
3 See full written update in attachment under item 2. 
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Health AMR.pptx

 
• Council of Medical Colleges led, part of international campaign about encouraging evidence-based 

conversations and improving quality of care, tackling the ‘wedges of waste.’ 
• Currently mostly doctors involved, however starting to engage with pharmacists and nurses, and keen 

to develop this further.  
• Patient-centred - encouraging consumers/patients to ask questions about their treatment and 

supporting shared decision making. Partnered with Consumer NZ.  
• Currently working in 14 DHBs with a key lesson that the most effective groups are those with multi-

professional engagement.  
• Website is main tool for patient and health professional information and resources.  
• Can share recommendations for health professionals and patients that relate to antibiotics. 
• Discussion on consumers from different cultural backgrounds who may find it difficult to ask 

questions, or question people in ‘authority.’ Suggestion for simple messages to be integrated such as 
‘it’s ok to ask.’ 

• Suggestion to also engage with Allied Health professionals and Allied Health Aotearoa, who work 
more broadly than on the medical condition and could possibly support messaging  particularly for 
Māori and Pacific communities.   

Action Point:  
17. MoH to distribute Choosing Wisely recommendations for health professionals and patients related to 

antibiotics.  

10 Updates and Discussion: PHARMAC, HQSC, ESR 
PHARMAC (Meena Vallabh)  

 
• Overview provided of the ‘Keep Antibiotics Working’ winter campaign under development. Includes 

Facebook posts, outbrain tiles, posters  tear off pads, and is due to go live in July. A media kit will be 
sent out in advance including list of resources. 

• Have used work on drivers of consumption to plan campaign.  
• Noted this year’s campaign is a starting point to be reviewed and built on subsequently. Suggestions 

included having Māori and Pacific lens to campaign.  
HQSC (Sally Roberts) 

Roberts-FINAL.pdf

 
• Ran tweeting campaigns and supported DHB messaging for World Hand Hygiene Day (May 5).  
• Starting messaging for Patient Safety Week (November). 
• Recent joint HealthCert, HQSC and Designated Auditing Agencies (DAA) meeting to gain an 

understanding of work and how IPC issues could be addressed through future programmes. 
• Paper recently published on inappropriate antimicrobial prescribing following major surgery in the 

Auckland region (attached). 
ESR (Helen Heffernan) 

HARC 5 June 
2018.pptx

ESR Update for 
HARC 5 June 18 mee 

• As per slides and written update.   
• Discussion on One Health Aotearoa having identified AMR as a research priority, HARC members 

keen for further information on this.  
Action Point (s):  
18. PHARMAC will liaise with MoH regarding potential HARC member review of campaign materials. 
19. PHARMAC to distribute ‘Keep Antibiotics Working’ media kit in advance of July campaign launch.   
20. Josh Freeman to check with colleague on whether update from recent One Health Aotearoa meeting 

can be shared with MoH and HARC.  

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



11 Round table updates from HARC members 
Annie Judkins: Highlighted Paediatric Society expert group on eczema looking at decreasing antibiotic 
use.  
Carolyn Clissold: Queried whether patients identified with CPE and other MDROs in the community can 
have an alert linked to their NHI.  
Lesley Voss: Noted challenges with paediatric data. NAPS audits could give some trend data that may 
be helpful. Paediatric guidelines also needed.  
Josh Freeman: ASID endorsement of CPE position statement outlining minimum specifications of a CPE 
response plan. Highlighted the need for a system based response.  
Sheldon Ngatai: Suggests collaboration with MSD and Allied Health, particularly social workers on how 
to reach and engage with communities effectively.  
David Holland: No further cross-transmission from National Burns Unit outbreak. No specific root ause 
identified, however a number of policies and procedures to be improved upon. Semi-regular incursion of 
CPE at Middlemore, need vigilance in terms of IPC. Suggest leveraging experience from this for all DHBs.  
Jo Stodart: IPC nurses college meeting next week. 
Marion Poore: Recent Southern DHB experience of vet community very receptive to being connected 
with human health counterparts. Noted also strong emphasis on contaminated environments post 
Havelock North which could play a role in environmental aspects of AMR moving forward.  
Mark Thomas: Ethnicity and community antimicrobial dispensing in NZ, 2015 
• Provided overview of results from this paper, anticipating publication shortly.   
• Data suggests there is a strong disparity in dispensing.  
• Questions raised on linking PHARMAC data with this data.  
• Suggestion that there are modest changes that can be made in New Zealand without waiting for 

extensive research to be conducted.  
Action Point (s):  
21. Carolyn to link in with Andrea McNeill and Sally Roberts on query related to community alerts for CPE 

and other MDROs.  
22. MoH to include Allied Health Workers and MSD to the stakeholder matrix.  

13 Overview of Medicines Management and Data (Charlie Charters, Ministry of Health)

18 06 05 HARC.pptx

 
• Idea is that medications information should flow through the health service with people, making it 

person-centric. An integrated medicines management system is required to do this. With the right 
components, the correct medications information can be available for clinical decision support and 
health informatics.  

• Some challenges with New Zealand e-prescription service identified: navigating privacy and data 
access; lack of information available on prescriptions written but not dispensed; barriers to sign up 
including fees; medication charts needing guidelines and decision support to be included in roll out.  

• Questions raised on the ability to extract antimicrobial data from the e-prescription system.  
 

ICNet (Jim Brown, ACC)  

180605 Health AMR 
GG.pptx  

• Overview of ICNet provided including potential as a ‘National Infections Platform.’  
• ICNet described as essentially a data ingestor that can include information on labs, admissions, 

discharges, vitals, images, etc, and push this out to other simple infection or pharmaceutical based 
activities.  

Action Point:  
23. MOH to send HARC members Charlie’s contact details. 

14 Identifying Drivers of Antimicrobial Consumption (Esther White and Dr Robyn Haisman-Welsh, 
Allen and Clarke) 

Drivers of 
antimicrobial consu       
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• Literature review undertaken to identify drivers that lead to New Zealanders seeking and using 
antimicrobials. Looked at national and international literature and some of the resources currently 
available to address drivers.   

• Noted that results tie into several discussions from this meeting, highlighting need for improved 
information particularly on Māori and Pacific drivers of antimicrobial consumption and the linkage 
between burden of disease and use (i.e. appropriate use of antimicrobials). 

Action point:  
24. MOH to send final version of report and contact details for Allen and Clarke to HARC members.   

15 Summary and next steps 
• Acknowledged that a lot of work is underway across all stakeholders and partners, and the input and 

updates from HARC members is appreciated. 
• Next meeting scheduled for 2 October 2018, 9am-1pm by tele/videoconference. HARC members 

suggested use of Zoom.  
Action point (s):  
25. MOH to send out calendar invites for mid-HARC meetings with Objective Subgroups (approximately 

mid-August).  
26. MoH to explore whether Zoom is possibility for next HARC meeting.  

 
Action Lead 
1. MoH to liaise with David Holland and Helen Heffernan on historic AMR work across human 

health, animal health and agriculture from approximately 15 years ago.  
MoH 

2. HARC members to suggest appropriate people with Zoonotic AMR expertise for the Primary 
Industries Coordination Group by Friday 13 July to amr@moh.govt.nz.  

HARC 

3. HARC members to please send any suggestions for other opportunities for international 
collaboration or engagement to amr@moh.govt.nz, as able.  

HARC 

4. HARC members to please review draft AMR stakeholder engagement matrix and calendar of 
events and send additions and amendments as tracked changes by 13 July 
to amr@moh.govt.nz.  

HARC 

5. Siouxsie Wiles to provide details for a Te Papa contact and more information on Heihei to 
MoH. 

Siouxsie 

6. HARC members to please send details of any conferences or meetings with relevance to 
AMR to amr@moh.govt.nz on an ongoing basis  

HARC 

7. HARC members to please advise MoH by 13 July (to amr@moh.govt.nz) of any additional 
experts (outside HARC membership) who could be consulted in finalising CPE response 
plan.  

HARC 

8. MoH to liaise with WHO Western Pacific Region, Pacific Community (SPC), Pacific 
Pharmacists Group and Ministry of Foreign Affairs and Trade on regional efforts to minimise 
AMR and report back to HARC as able.   

MoH 

9. MoH to send out questions for auditing purpose to Objective 3 HARC Subgroup (on IPC and 
stewardship) prior to formal consultation process.  

MoH 

10. MoH to include private hospitals in stakeholder matrix.  MoH 
11. MoH to host meeting with MoE within next month to discuss and understand current 

curriculum for IPC/AMR in schools and opportunities for engagement.  
MoH 

12. HARC members to please send any feedback on DDD data to Chris Little. HARC 
13. MoH and HARC members to liaise with Chris on DHB contacts to send his DDD information 

to. 
MoH and 
HARC  

14. MoH to send link to DataPharm landing page to HARC members. MoH 
15. MoH to set up meeting with PHARMAC and HARC volunteers to discuss equity of access 

data.  
MoH 

16. MoH to send link to paper on "Survey of antimicrobial stewardship practices in public 
hospitals in New Zealand district health boards" to HARC members.  

MoH 

17  MoH to distribute Choosing Wisely recommendations for health professionals and patients 
related to antibiotics.  

MoH 

18. PHARMAC will liaise with MoH regarding potential HARC member review of campaign 
materials. 

PHARMAC 

19. PHARMAC to distribute ‘Keep Antibiotics Working’ media kit in advance of July campaign 
launch.   

PHARMAC 

20. Josh Freeman to check with colleague on whether update from recent One Health Aotearoa 
meeting can be shared with MoH and HARC 

Josh 

21. Carolyn to link in with Andrea McNeill and Sally Roberts on query related to community 
alerts for CPE and other MDROs.  

Carolyn 

22. MoH to include Allied Health Workers and MSD to the stakeholder matrix. MoH 
23. MOH to send HARC members Charlie’s contact details. MoH 
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24. MOH to send final version of report and contact details for Allen and Clarke to HARC 
members. 

MoH 

25. MOH to send out calendar invites for mid-HARC meetings with Objective Subgroups 
(approximately mid-August).  

MoH 

26. MoH to explore whether Zoom is possibility for next HARC meeting.  MoH 
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Objective 1 to 5 AMR Action Plan Ministry of Health Objective Leads - short updates and 
questions for HARC Members 
 
Objective 1: Awareness and Understanding  
 
Updates: 
 

 As part of the activity to develop a national AMR communications plan, drafted a stakeholder 
engagement matrix to record what is important to each group, how they can contribute, what 
they are already doing/planning to do, and what the Ministry and others are doing to engage 
these groups now. The document proposes ideas for engaging in Years two to five. Also drafted 
a calendar of events to highlight key upcoming AMR-related events and for considering where 
and how to promote AMR messages. These drafts have been discussed and shared with the 
Awareness and Understanding HARC subgroup.  
Request for HARC members:  
o We are currently gathering feedback and following the 5 June HARC meeting, would 

appreciate all HARC members review of both documents, with inclusion of any details 
considered relevant to the groups you represent by 15 June. 

 A two-part review is being undertaken to identify the drivers of antimicrobial consumption in 
human health and resources currently available to address these drivers.  The report is 
anticipated to be completed by 31 May and authors will present to the HARC meeting on 5 June. 

 Planning is now underway for 2018 World Antibiotic Awareness Week (12 - 18 November). 
Following the suggestion from the February HARC meeting, New Zealand will have its own NZ-
context antimicrobial stewardship theme. Planning will be informed by PHARMAC’s consumer-
facing programme around the use of antibiotics (expected to run through July – September) and 
Choosing Wisely resources. We’re also working with the HQSC to take a combined 
communications approach to Patient Safety Week (4 - 10 November) and World Antibiotic 
Awareness Week. The overall theme will be minimising antimicrobial resistance and each week 
will have consumer and health professional messages. 

 
Objective 2: Surveillance and Research  
 
Updates: 
 

 A stocktake of current surveillance systems has been undertaken to determine additional 
requirements for a standardised antimicrobial resistance surveillance system in human health, 
including an appropriate data repository or management system. Need for more coordinated 
reporting has been identified.  
Question for HARC members:  
o At this stage we are looking at a more coordinated AMR surveillance report rather than 

proposing collecting additional data. Are there any immediate concerns with this approach, 
noting that the system will continue to be reviewed? 

 Discussions with regards to involvement in the WHO GLASS system are ongoing.    

 The Ministry’s Communicable Disease Team is planning a review of wider surveillance systems 
to ensure they are fit for purpose.  This will provide further opportunity to review and consider 
AMR surveillance. 

 Baseline information on hospital antimicrobial consumption has been collated (Chris Little) and 
community antimicrobial consumption information has been reported to WHO (ESR).  

 We are working to find a provider to help finalise a national CPE response plan (and other 
emerging Multi-drug Resistant Organisms (MDROs)). This plan will include determining the 
requirements of a critical resistance alert system and surveillance needs for emerging MDROs.  
At this stage, the provider is anticipated to complete this work by the end of August 2018. 
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Question for HARC members:  
o This work will require consultation to ensure key elements are captured. Are relevant HARC 

members comfortable to be consulted? In addition, please let the Ministry know if there are 
any other experts that you think should be consulted. 

 The Institute of Environmental Science and Research have undertaken work on the genomic 
analysis of outbreaks that are of public health significance, including AMR.  This work will 
continue in coming years. 

 Antibiograms are being published as they become available on the New Zealand Microbiology 
Network website - currently there are three published. 

 The National Antimicrobial Susceptibility testing committee (NAC) was established in late 2017 
to provide expert advice to New Zealand diagnostic laboratories and to further the collaboration 
and sharing of skill development in the area of antimicrobial susceptibility testing within New 
Zealand.  The NAC is undertaking a survey of diagnostic labs to understand testing methods, 
referral systems and processes, and developing minimum standards for CPE lab testing   

 We have developed a research gaps paper based on the discussion at the last HARC meeting.  
The paper has been reviewed by the Surveillance, Research and Stewardship HARC subgroup 
and will be circulated to the wider HARC membership the week of 28 May   
Questions for HARC members:  

o Do you have any feedback on this paper, particularly the proposal to publish on the 
Ministry’s website and include a platform where researchers and funders can share current 
and planned activities related to the Action Plan? 

o Do you have any further suggestions on how to promote AMR research and encourage 
collaborations? 

o Do you have any thoughts on involvement in the JPIAMR? 
(https://www.jpiamr.eu/activities/joint-calls/open calls/7thcall/ ) 

 
Objective 3 – Infection Prevention and Control (IPC) 
 
Updates (focussed on review of the IPC components of NZ Health and Disability Services 
Standards): 
 
 Teleconference with subgroup of HARC members on 4 May to discuss an interim approach 

during the NZ Health and Disability Services Standards consultation process (being completed 
through HealthCert at the Ministry of Health).  
o Initial agreement on specific part of the IPC NZ standard to be used as basis for auditing 

questions.  
o There will be an opportunity to trial specific auditing questions in one District Health Board 

in March 2019, then roll out from July 2019 to other hospitals.  
o Questions developed will be based around Standard 1 - Infection Control Management, 

(Criteria 1.9), specifically looking at how infectious diseases can and should be prevented 
from being spread to others. 

Question for HARC members: 
o What outcome would HARC members want to see through the audit process, based on the 

above criteria?  
 
Objective 4: Antimicrobial Stewardship 
 
Updates: 
 

 Continue to regularly provide data on how various prescriber types contribute to community 
antimicrobial consumption, to help improve community prescribing - updates include: 
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o Meeting held with Ministry’s data analytics team to explore what data is available. There are 
some data quality issues but it is possible to breakdown according to prescriber type.  Most 
prescribing is by medical practitioners, with some potential to breakdown by specialty.  
Reporting for Nurse Practitioners, Optometrists, Midwives, Dentists and Pharmacists is 
possible. Resource has been approved to obtain 2017 data set. Due week beginning 21 May 
2018.   

o Will meet again with data analytics team to assess data results and in particular, look at data 
quality (is it of sufficient quality to merit further data extraction) and assess if further data 
extraction would be of value. In either case, discuss applicability with respect to furthering 
other activities in the plan. 

 Continue work to develop regional (Northern, Midland, Central and Southern) antimicrobial 
treatment guidance and then consider developing national antimicrobial treatment guidance - 
updates include: 
o Stocktake performed of antimicrobial treatment guidance. 
o Teleconference held with AMR pharmacists from each region, general consensus that 

national guidance should be possible and that there was likely significant commonality 
across the regions. Reality of resource constraints discussed, including the impact to date on 
progressing regional guidance in a timely fashion. 

o Discussion is on-going. 

 Investigate any inequities in antimicrobial prescribing in community and hospital settings -
updates include: 
o Literature search on equity of access to antimicrobials completed and full text of articles 

sourced.  Progressing to literature evaluation as able  
o PHARMAC recently published on equity in access to community pharmaceuticals. Met to 

discuss antimicrobial data specifically, as this was one of the areas indicated to have 
significant inequities of access. PHARMAC have made this data freely available.  

Question for HARC members: 
o Are you interested in reviewing PHARMAC’s equity in access to antimicrobial data in further 

detail? 

 Consider options and resource requirements for increasing access to antimicrobial treatment and 
stewardship guidance; for example  by using applications for mobile devices – updates include: 
o Subgroup of HARC brought together, requested feedback on options for consideration. 
o Next steps are to collate feedback and discuss further with subgroup. 

 Consider options to imp ove access to antimicrobial stewardship services, advice and support in 
hospitals and communities - updates include: 
o Subgroup of HARC brought together, requested feedback on options for consideration. 
o Next steps are to collate feedback and discuss with subgroup. 

 Encourage hospitals and aged residential care facilities to use a standardised system, for 
example:  Australian Commission on Quality and Safety in Health Care 2016 for measuring the 
appropriateness of their antimicrobial consumption - updates include: 
o Conferred with point prevalence experts in hospital setting, consensus opinion that National 

Antimicrobial Prescribing Survey (NAPs) is the best tool to use as it is comprehensive, simple 
and internationally validated. 

o Video conference organised with NAPS provider to get demonstration of the hospital tool.  
Ran out of time on video link to get demonstration of Residential Care tool – subsequent 
video conference has been arranged. 

o Engaged with subgroup of HARC, general agreement with direction of travel, however 
feeling that implementation can be challenging. Suggestion to liaise with others who have 
been involved in any New Zealand implementation (currently being organised). 

o Next steps are for the subgroup to consider how to approach encouraging use of this 
standardised system once we have greater understanding of implementation considerations. 
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 Priority action area 1: Activities 1, 2 and 3 are subject to the Therapeutic Products Bill legislative 
process.  Periodic updates on this will be provided at future meetings. 

 
Objective 5: Governance, Collaboration and Investment  
 
Updates: 

 
 Ministry for Primary Industries (MPI) held a meeting of its AMR Coordination Group in February 

2018. Update on Action Plan activities provided, along with members providing updates on 
activities in their sectors.  

 MoH and MPI last Objectives Leads meeting in March 2018. Agreed to identify upcoming 
meetings or conferences for human health, animal health and agriculture stakeholders and 
where possible, present or have joint representation from MPI and MoH.   

 Business cases in progress to support implementation of activities in the Action Plan.  
 MoH and MPI currently planning for prioritisation of Year 2 to 5 activities. Focus of next MoH 

and MPI Objective Leads meeting (scheduled for July 2018) will be agreeing progress report on 
Year One of the Action Plan and finalising prioritisation of Year Two Activities to present to the 
August 2018 AMR Governance Group meeting for consideration.    
Question for HARC members: 
o Do you have any suggestions on opportunities for international collaboration, engagement 

with other governments or international partners related to antimicrobial resistance? 
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MPI Update on AMR Activities in relation to the NZ AMR Action Plan 

 

OBJECTIVE 1 – Awareness and Understanding 
 

 Developing a stakeholder map of veterinary and agricultural stakeholders who we will need to engage with 
for AMR comms. 

 Working with Ministry of Health colleagues on next steps to develop a comms strategy. 

 Developing a map of activities that sectors are undertaking on AMR. 
 

OBJECTIVE 2 – Surveillance and Research 
 

 MPI completed the design and contract pricing for a comprehensive survey of key animal exposure pathways 
early in 2018. Unfortunately, costings were much higher than anticipated. So the decision has been taken to 
survey poultry alone in 2018 and proceed with a staggered survey for other species in out years: bobby calves 
in 2019 and pigs in 2020.  

o It will be funded by MPI Regulation and Assurance Branch, operational research. 
o The requirement for custom incubation plates produced overseas has resulted in a significant delay 

to the state date; now anticipated as September 2018. Plates for the bobby calf survey in 2019 are 
being forward purchased as well 

o MPI will ensure the maximum alignment practicable with public health surveillance practices and 
procedures in regard to choices of survey parameters e.g. range of critically important antimicrobials, 
laboratory methodology, analysis and reporting format 

o A decision to survey cull dairy cows in out years will be partially dependent on results for other farm 
species  

 
OBJECTIVE 3 – Infection Prevention and Control (IPC) 
 

 Initiated discussions with Veterinary bodies and other parties involved in IPC activities and will be setting up 
a working group early in the new year to identify which sectors will be responsible for taking a lead in National 
Guidelines and standards, immunisation programmes and the prevention of Zoonotic infections. 

 Much of the Stewardship (Objective 4) activities indicated below will have an impact on encouraging 
alternative treatments and will aid in guiding best practice. 

 Review underway of existing New Zealand and international guidance for IPC standards in animal health and 
agriculture. Outcomes of this review are likely to include a directive or directives relating to MPI expectations 
in this space. 

 Considering ways to implement a programme to facilitate and regulate alternative preventative disease 
measures like autogenous vaccine production and use to address issues related to veterinary vaccine 
availability in the New Zealand market. 

 Review planned to evaluate international incentive programmes to encourage the development of novel 
therapeutics, and how these can be applied to the New Zealand agricultural compound regulatory structure. 

 
OBJECTIVE 4 – Antimicrobial Stewardship (AMS) 
 

 VCNZ has consulted on the changes to the Veterinary Medicine Section of their Code of Professional Conduct.  
They are currently finalising the revision of the Code. 

 Work has now been completed on the development of a preliminary New Zealand classification system 
(based on the WHO and OIE classifications) for the importance of antimicrobials registered for agricultural 
compound use, with a primary focus on veterinary medicines. The next step in applying the classification 
system has already begun, with a proposal to reassess certain classes already in consultation. 

 Reassessment of relevant of veterinary medicine antibiotics has commenced in relation to the above.  The 
first batch of reassessments are the most critically important antibiotic trade name products and registrants 
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have been advised of the proposed reassessment and their feedback has been requested by 8 June 2018.  A 
decision will then be amend on whether the proposed reassessment will proceed. 

 Review of the regulatory controls and prudent use labelling statements for veterinary medicine antibiotics is 
linked to the reassessment.  The first of these has commenced with a review of the advertising rules for 
antibiotic restricted veterinary medicines. 

 A standard for the requirements for registration of veterinary antibiotics will be written which will include 
requirements for good antimicrobial stewardship. 

 
OBJECTIVE 5 – Governance, Collaboration and Investment 
 

 The AMR Governance Group meeting was held on 12 April 2018.  It discussed progress on year 1 activities 
with a progress report to be published by end of August 2018.   

 MPI is hold its next AMR CG on 14 June 2018 (5th meeting). 

 Business cases to support implementation of all five objectives of the New Zealand AMR Action Plan over the 
next five years has been passed until next financial year.  
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Health Quality & Safety Commission Update for HARC, 5th June 2018 

 World Hand Hygiene Day 5th May 

o Theme – It is in your hands: prevent sepsis in healthcare 

o Tweeting campaign, Selfie Boards and supporting DHB messaging

 
 Putting Prevention First: leadership and action on preventing healthcare associated 

infections, 17th May 2018, Wellington 

o Preventing catastrophic outcomes 

o Clinical Governance and leadership 

o Peripheral IV line management 

o Engaging IPC nurses in AMS and the AMR work 

o ‘Unconferencing’ session to set agenda for further actions 

 Patient Safety Week, 4-11th November 2018 

o Focus on hand hygiene in hea hcare and the community 

 Programme Reports 

o HHNZ 

 March Audit Report – overall national compliance with hand hygiene was 

85.3% 

 Fourteen DHB > 80% compliance 

 Focus is on spread across all clinical areas; not just high risk areas 

 In discussions with NZPSHA to implement HHNZ in private surgical hospitals 

o SSII Programme 

 July – September 2017 Orthopaedic Report 

 Compliance with antimicrobial choice, dose and timing 

o 92% got the right dose of cefazolin and 98% at the right time 

 July – September 2017 Cardiac Report 

 Compliance with antimicrobial choice, dose and timing 

o 98% got the right dose of cefazolin and 96% at the right time 

 Actions from the Strategic Infection Prevention and Control Advisory Group (SIPCAG) 

o HQSC team met with HealthCert and Designated Auditing Agencies (DAA) Group on 

22th May 2018 to discuss HQSC IPC programmes 

 Publications  

o De Almeida M, Gerrard C, Freeman JT, Duffy E, Roberts SA. Inappropriate prescribing 

of antibiotics following discharge after major surgery: an area for improvement. 

NZMJ 18 May 2018; 131: 1475 ISSN 1175-8716 
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35 NZMJ 18 May 2018, Vol 131 No 1475
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

Inappropriate prescribing 
of antibiotics following 
discharge a� er major 
surgery: an area for 

improvement
Mary De Almeida, Catherine Gerrard, Joshua T Freeman, Eamon Du� y, 

Sally A Roberts

Antimicrobial resistance (AMR) is a 
growing global issue which threatens 
the effective treatment and preven-

tion of infections worldwide.1 New Zealand , 
has seen a dramatic rise in AMR over the re-
cent years.2 Inappropriate and excessive use 
of antimicrobials is an important driver of 
antimicrobial resistance, and is also associ-
ated with avoidable adverse drug reactions 
and increased healthcare costs.3 Worldwide, 
antimicrobial stewardship programmes aim 
to optimise antimicrobial use in order to 
lessen the impact of inappropriate use on 
patients and health systems.

In 2012, the Health Quality & Safety 
Commission (HQSC) of New Zealand intro-
duced the “Atlas of Healthcare Variation” 

(the Atlas) which highlights regional vari-
ation in healthcare provision, use of specifi c 
health services and health outcomes in 
New Zealand.4 The Atlas aims to promote 
discussion about differences in practice 
and identify areas for improvement in 
healthcare. One domain of the Atlas 
examined the incidence of infection and 
the rate of antibiotic use following major 
surgery. A key fi nding of the Atlas was that 
on average, 34% of patients discharged 
following major surgery at New Zealand 
public hospitals in 2013 were dispensed 
an antibiotic within 30 days of discharge.4 
A signifi cant proportion of the dispensing 
occurred on the day of discharge or the 
following day (Figure 1). Consistent with this 

ABSTRACT
AIM: This study aims to determine the indications for antibiotic use in patients discharged following major 
surgery at Auckland City Hospital (ACH); to determine if the indications were appropriate and to identify 
opportunities where antimicrobial stewardship interventions would be beneficial.

METHODS: This was a retrospective study of adult patients who were dispensed an antibiotic within the 
first two days of discharge a� er major surgery at ACH between 1 January 2013 and 31 December 2013. 
The indication for antibiotic use was determined and subsequently classified as either ‘appropriate’, ‘not 
assessable’ or ‘inappropriate’.

RESULTS: Among the 378 patients analysed, an indication for antibiotic use was not documented in 52 
patients (13.8%). Antibiotics were prescribed for an established infection in 172 patients (45.5%), as empiric 
therapy in 100 patients (26.4%), and as prolonged surgical antimicrobial prophylaxis in 41 patients (10.8%). 
Overall, nearly half of the antibiotic courses dispensed (48.7%) were either ‘inappropriate’ or the indication 
was ‘not assessable’.  

CONCLUSIONS: This study demonstrates that a significant proportion of antibiotics prescribed in patients 
discharged following surgery are inappropriate and there is need for enhanced antimicrobial stewardship 
in this area. 

ARTICLE
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national rate, 32.4% of patients discharged 
following major surgery at Auckland District 
Health Board (ADHB) were dispensed an 
antibiotic within 30 days of discharge. This 
contrasts with the average 2.6% of patients 
being recorded as having an infection after 
major surgery.4 

The available data on antibiotic use 
following major surgery raises several 
important questions: what are the indica-
tions for antibiotic use after surgery—is it for 
infection or prophylaxis and why is the rate 
of antibiotic prescribing after surgery high? 

The primary objectives of this study were 
to determine the indications for antibiotic 
use in patients discharged following major 
surgery at Auck and City Hospital (ACH); to 
determine if the indication was appropriate 
and to identify opportunities where antimi-
crobial stewardship interventions would be 
benefi cial.

Method
A retrospective audit was conducted of 

adult patients >18 years discharged from 
ACH, after major surgery between 1 January 
2013 and 31 December 2013. ACH is an adult 
tertiary care-teaching hospital, providing a 
wide range of surgical services, including 
general surgery, cardiothoracic surgery, 
neurosurgery, orthopaedics, trauma, 
urology, vascular and otorhinolaryngology 
(ORL). 

Data source
Data for the Atlas was drawn from the 

Ministry of Health’s national hospital 
inpatient data (National Minimum Dataset 
(NMDS)) and the Pharmaceutical Collection.4 
The Pharmaceutical Collection contains 
reimbursement claims information 
from community pharmacists for subsi-
dised dispensing of medicines including 
antibiotics. 

Infections captured by the NMDS using 
coded data and included in the Atlas were 
infections following a procedure. These 
include infections coded as: post-proce-
dural infection or sepsis, intra-abdominal 
abscess, stitch abscess, subphrenic abscess 
and wound abscess.4 Surgeries were only 
included if they required a length of stay 
of at least two days (‘major surgery’).4 This 
excluded minor or short stay surgeries 
such as elective hernia or carpel tunnel 
operations. In addition, people with a 
primary diagnosis of infection or sepsis 
were excluded.4 People with any code of 
immunocompromise, any code of cancer 
and the major diagnostic category 14 (preg-
nancy, childbirth or puerperium) were also 
excluded.4 

Data for ADHB was provided by the 
Ministry of Health Analytical Service using 
the Atlas defi ned cohort of those patients 
dispensed an antibiotic within 30 days 
of discharge following major surgery. 
For inclusion in this study, patients were 

Figure 1: Percentage of dispensed antibiotics per day following discharge after major surgery (2013).

Source: http://www.hqsc.govt.nz/atlas/infection4
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required to have had one or more antibi-
otics dispensed within the fi rst two days of 
discharge following a major surgery at ACH 
(in order to capture prescriptions issued by 
the secondary care team and not primary 
care). Any patients with antibiotic prescrip-
tions written by primary care providers or 
non-ADHB prescribers within those fi rst two 
days were excluded. Furthermore, cases 
where there was uncertainty as to whether 
the prescription was written by a hospital 
clinician or a primary care provider were 
also excluded.

Additional clinical data were collected 
for each patient through review of medical 
records (MR) and discharge summaries. 
Data collected included: the specialty service 
on discharge; antibiotic dispensed; indi-
cation for antibiotic use; and any relevant 
microbiology results within one week of 
discharge to support a diagnosis of infection 
(including specimen type and organism).  

Defi nitions and 
classifi cations

The indication for antibiotic use was 
categorised into one of six categories based 
on information available in the medical 
records: (1) infection present on admission 
(POA); (2) healthcare-associated infection 
(HAI); (3) surgical antimicrobial prophy-
laxis (SAP); (4) empiric therapy or clinical 
decision to use antibiotics in the absence of 
a defi nite diagnosis of infection; (5) no docu-
mented indication; and (6) other reason.

Indication category
1. Infection POA. Infection clearly 

documented in the MR as present on 
admission to hospital.

2  Healthcare-associated infection. The 
indication for antibiotic prescription 
was attributed to a HAI in one of 
two cases: (i) a clinical diagnosis 
of an infection was documented in 
the medical records by the clinical 
team; or (ii) an infection diagnosis 
was not documented, but there were 
documentation of clinical fi ndings 
(with or without laboratory results) 
indicative of the presence of an 
infection and meeting the Centers for 
Disease Control and Prevention (CDC) 
criteria for a HAI. 5 For each HAI, an 
assessment was made as to whether 

fi ndings met the standardised surveil-
lance defi nitions for specifi c types of 
infections as used by the CDC. 

3. Prolonged SAP was defi ned as the 
use of any antimicrobial agent 
commenced peri-operatively and 
continued post-operatively in the 
absence of an infection. This included 
cases where prophylactic antibiotics 
were continued longer than that 
recommended by the current hospital 
SAP guidelines or exceeded 24 hours 
after the completion of surgery. 

4. Empiric therapy was defi ned as 
the use of an antimicrobial, in the 
absence of a defi nite diagnosis or 
evidence of infection to support this 
decision. This included cases that 
were treated for suspected infection 
but did not meet the defi nition for a 
HAI or an infection POA. 

5. No documented reason in the MR
6  Other reasons. Prescribed for condi-

tions unrelated to the surgical 
procedure such as Helicobacter 
pylori eradication therapy, secondary 
prophylaxis for CSF leak or recurrent 
urinary tract infections. 

Justification for antibiotic use
For each patient, antibiotic use was 

further classifi ed as ‘appropriate’, ‘not 
assessable’ or ‘inappropriate’ using 
the Australian National Antimicrobial 
Prescribing Survey guideline to assist with 
assessment of appropriateness.6 Anti-
biotic use for an established infection (ie, 
infection POA or HAI) was considered appro-
priate. Any antibiotic use for treatment 
of a HAI, regardless of whether or not the 
CDC surveillance defi nition was met, was 
considered to be appropriate. 

Antibiotic use as prolonged SAP or 
without a documented indication was 
considered ‘inappropriate’. Empiric therapy 
or antibiotic use for other reasons was also 
categorised as ‘appropriate’, ‘not assessable’ 
or ‘inappropriate’. ‘Appropriate’ if it was in 
accordance with local antibiotic guidelines 
or if there was a clearly defi ned clinical indi-
cation such as documentation in the medical 
record of signs and symptoms of local 
infection or recurrent urinary tract infection 
prophylaxis. ‘Not assessable’ if there was 
limited clinical and laboratory evidence to 
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support infection. ‘Inappropriate’ if there 
was no clinical or laboratory evidence to 
support infection, or if antibiotic use was not 
consistent with local antibiotic guidelines.

One person [MDA] reviewed all the 
medical records. Where there was uncer-
tainty about indication and appropriateness 
the case was discussed with a senior 
colleague [SR]. 

Results
In 2013, the Atlas identifi ed 2,241 adult 

patients in ADHB who were dispensed an 
antibiotic within 30 days of discharge after 
major surgery. Of these, 898 were dispensed 
an antibiotic within two days of discharge. 
A random sample of 423 of the 898 patients 
(47.1%) were reviewed. Of the 423 patients, 
45 were excluded from analysis for the 
following reasons: 29 because antibiotics 
were prescribed by a primary care provider, 
a non-ADHB prescriber or the prescriber 
was unknown; six due to missing clinical 
information (surgery performed at external 

hospital); and an additional 10 patients as 
they were identifi ed as having undergone 
a minimally-invasive procedure (eg, percu-
taneous coronary intervention, CT-guided 
biopsy, punch biopsy, lower limb angio-
plasty) rather than surgery. This left a total 
of 378 patients.

Indication for antibiotic use
The indications for antibiotic use in 

the 378 patients, as stratifi ed by surgical 
specialty, are shown in Table 1. Four patients 
had more than one indication for antibiotic 
use, giving a total of 382 indications. Anti-
biotics were prescribed for an infection 
present on admission (POA) in 91 patients 
(24%), for a HAI in 81 patients (21.4%), as 
empiric therapy in 100 patients (26.5%) and 
as prolonged SAP in 41 patients (10.8%). 
An indication was not documented in 52 
patients (13.8%) and 17 patients (4.5%) had 
other reasons for being prescribed an anti-
biotic (Table 2)  For nine of the 91 patients 
with infection present on admission, the 
infection was unrelated to the site of surgery. 

Table 1: Indications for antibiotic use stratifi ed by specialty.

 Indication for antibiotic use

Specialty No. of 
patients

Infection 
POA (%)

HAI (%) Empirical 
therapy (%)

Prolonged 
SAP (%)

No documented 
indication (%)

Other 
reason (%)

Cardiothoracic 47a 3 (6.4) 21 (44.7) 11 (23.4) 2 (4.3) 8 (17) 3 (6.4)

General surgery 56b 16 (28.6) 11 (19.6) 11 (19.6) 8 (14.3) 8 (14.3) 3 (5.4)

Vascular 48 21 (43.8) 8 (16.7) 11 (22.9) 4 (8.3) 3 (6.3) 1(2.1)

Urology 43 15 (34.9) 6 (14.0) 4 (9.3) 8 (18.6) 9 (20.9) 1 (2.3)

Gynaecology 20 3 (15) 4 (20) 4 (20) 3 (15) 4 (20) 2 (10)

Neurosurgery 14c 0 5 (35.7) 4 (28.6) 1 (7.1) 2 (14.2) 3 (21.4)

Orthopaedics 94d 15 (16) 21 (22.3) 45 (47.9) 1 (1.1) 10 (10.6) 3 (3.2)

ORL 28 6 (21.4) 0 3 (10.7) 12 (42.9) 7 (25) 0

Opthalmo ogy 16 8 (50) 0 7 (43.8) 0 1 (6.3) 0

Oral health 1 0 0 0 1 (100) 0 0

Renal or liver 
transplant

4 0 3 (75) 0 0 0 1 (25)

Other medical 
specialtye

7 4 (57.1) 2 (28.6) 0 1 (14.3) 0 0

Total (confidence 
intervals 
calculated at 95%)

378 91 (24%, 
19.8–28.4)

81 (21.4%, 
17.3–25.6)

100 (26.5%, 
22.0–30.9)

41 (10.8%, 
7.7–14.0)

52 (13.8%, 
10.3–17.2)

17 (4.5%, 
2.4–6.6)

a, b, c, d includes a patient with two di� erent indications for antibiotic use. 
e includes gastroenterology, general medicine, neurology, renal and older persons health.
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Healthcare-associated infections 
(n=81)

Among the 81 patients prescribed an 
antibiotic for a HAI, 59 (72.8%) met CDC 
surveillance defi nitions for a specifi c type of 
HAI. Overall, the most common HAIs were 
pneumonia (18 patients, 22.2%) and surgical 
site infections (18 patients, 22.2%). Other 
HAIs included urinary tract infections; both 
catheter-associated and non-catheter-asso-
ciated (16 patients (19.8%) and 10 patients 
(12.3%), respectively). Forty of the 81 
(49.4%) patients with a HAI had supporting 
microbiology. 

Empiric therapy (n=100)
For patients given empiric therapy, only 

8% were deemed appropriate. 
Of note, 37 of 39 patients (95%) with 

compound fractures, penetrating injuries 
or open traumatic wounds received empiric 
treatment that was inconsistent with local 
guidelines. Pati nts with these injuries 
generally received intravenous antibi-
otics during their hospitalisation and on 
discharge were prescribed courses of oral 
antibiotic therapy ranging from 2–14 days 
(median 7, interquartile range 5–7). In all 
but two of these patients, the total duration 
of empiric therapy was prolonged, and thus 
was considered inappropriate

Six patients were treated empirically 
for penetrating eye injuries (considered 
appropriate). Other indications for empiric 
therapy included suspected infection 
(30 patients), post-operative fever (eight 
patients) and wound discharge (12 patients). 
The use of antibiotics in these patients was 
considered ‘not assessable’ due to inade-
quate information in the medical records. 

An additional fi ve patients received 
empirical therapy despite no clinical 
evidence of infection and unhelpful micro-
biological results (eg, for asymptomatic 
bacteriuria). These were regarded as 
‘inappropriate’. 

Prolonged surgical antimicrobial 
prophylaxis (n=41)

The use of prolonged SAP in 41 patients 
was considered ‘inappropriate’. Use of 
prolonged SAP was most notable among the 
ORL, general surgery and urology services. 
The 12 ORL patients who received prolonged 
SAP had undergone a range of head and 
neck surgeries. Among the eight general 
surgical patients who received prolonged 
SAP, fi ve had undergone breast surgery 
of which three had a documented plan 
to continue oral antibiotics until surgical 
drains were removed. One of two patients 
who underwent hernia surgery also had a 
documented plan to continue antibiotics 
until surgical drains were removed. The 
eight urology patients also underwent a 
range of procedures including urethroplasty 
and insertion of artifi cial urinary sphincter.

Other reasons (n=17)
For most patients the indication was 

‘appropriate’ except in one case; a patient 
given prophylaxis for presence of an 
indwelling urinary catheter. 

Antibiotic prescribed on discharge 
following major surgery

Amoxicillin clavulanate was by far the 
most commonly prescribed antibiotic 
(171 patients) followed by fl ucloxacillin 
(40 patients), cefaclor (34 patients), cipro-
fl oxacin (28 patients) and doxycycline (26 
patients).

Table 2: Other reasons for antibiotic prescription.

Reason for antibiotic use No. of patients (n=17)

Helicobacter pylori eradication therapy 3

Medical prophylaxis for cerebrospinal fluid leak 2

Continuation of regular medication (eg, medical prophylaxis) 9

Prophylaxis for indwelling urinary catheter 1

Pertussis post-exposure prophylaxis 1

Preoperative bacteriuria (prior to transurethral resection of prostate) 1
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Overall appropriateness of 
antibiotic use

Overall, nearly half of the antibiotic 
courses dispensed (48.7%) were ‘inappro-
priate’ or ‘not assessable’ (Table 3).

Discussion
The Atlas demonstrated that a third of 

patients were dispensed an antibiotic within 
30 days of discharge from hospital following 
major surgery.4 Among the random sample 
of patients dispensed an antibiotic within 
two days of discharge, clear evidence 
to support the use of the antibiotic was 
only present for half of the patients. For 
one-third the use was inapp opriate, and 
for the remainder, (13%), the reason for 
use was not assessable and may have been 
inappropriate. Reducing the unnecessary 
prescribing of an ib otics will reduce the 
adverse effects seen in patients such as 
an increased risk of antibiotic resistance, 
Clostridium diffi  cile infection and other side 
effects that may lead to readmission. 

This study demonstrates that 
imp ovement in the use of antibiotics 
following surgery is needed. Nearly all 
prescriptions given empirically were given 
for inappropriate (42%) or not assessable 
(50%) reasons. Of equal concern was 
that about 14% had no clear documented 
indication for antibiotic use and 11% had 
surgical antimicrobial prophylaxis given 
beyond recommended timeframes. 

All patients treated for a HAI in this study 
were considered to have been treated 
appropriately. However, only ~73% of these 
patients met the CDC surveillance defi nition 

for a specifi c type of HAI and it possible 
that we have overestimated the number of 
true HAIs regarded to have been treated 
appropriately.

Empiric therapy for suspected, or where 
there is a high risk of infection, was the most 
common indication for antibiotic use in this 
study, accounting for a quarter of prescrip-
tions  Nearly a half (42%) of empiric therapy 
was considered inappropriate (Table 3). 
Use of empiric antibiotics was particularly 
notable among the orthopaedic service and 
involved patients with traumatic injuries 
such as open fractures or wounds, lacer-
ations and penetrating injuries, in whom 
pre-emptive antibiotics were continued for 
extended durations. Careful evaluation and 
classifi cation of wounds could direct appro-
priate antibiotic therapy and reduce overuse 
of antibiotics.  For open fractures, the impor-
tance of early administration of antibiotics 
is well accepted. The Gustilo-Anderson 
classifi cation system is the most commonly 
used classifi cation system for grading open 
fractures and has been used in guidelines to 
direct the choice and duration of antibiotic 
therapy.7,8 Although the optimal duration of 
pre-emptive antibiotics for open fractures 
is yet to be defi ned, our hospital guidelines 
are consistent with international guidelines 
(eg, EAST Practice Management Guide-
lines and British Orthopaedic Association/
British Association of Plastic Reconstructive 
and Aesthetic Surgeons Guideline), which 
recommend a maximum of 72 hours for the 
most severe fractures.9,10 In a recent retro-
spective, case-control study, even shorter 
courses of antibiotics (one day) were not 
inferior to longer courses in preventing 
infections in open fractures.11

 Table 3: Appropriateness of antibiotic therapy by indication.

Number of indications (%) Appropriate Not assessable Inappropriate

Infection POA 91 (23.8) 91 - -

HAI 81 (21.2) 81 - -

Empiric therapy 100 (26.2) 8 50 42

Prolonged SAP 41 (10.7) - - 41

No documented 
indication

52 (13.6) - - 52

Other reason 17 (4.5) 16 - 1

Total 382 196 (51.3%) 50 (13.1%) 136 35.6%)
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This study also found a considerable 
number of patients were prescribed antibi-
otics in response to discharge or drainage 
from surgical wounds. In some cases, the 
antibiotic was inappropriately prescribed 
for a wound with serous discharge 
suggesting that the knowledge about the 
characteristics of a surgical site infection 
by ward staff could be improved. In other 
cases, the nature of the wound discharge 
was not adequately described (ie, purulent 
versus serous) to allow an assessment of the 
appropriateness of antibiotic therapy. Anti-
biotic therapy is only required for wounds 
that are clinically infected.12

Approximately 10% of patients in this study 
were prescribed courses of SAP that were 
prolonged and not adherent with current 
guidelines. In some cases, prophylactic 
antibiotics were continued while surgical 
drainage tubes were in place, although there 
is no evidence to support this practice.13 
International guidelines recommend that 
the duration of prophylaxis for all proce-
dures (except cardiac surgery) should be less 
than 24 hours.13 While appropriate SAP is 
undoubtedly effective in reducing the risk 
of surgical site infection, prolonged use of 
prophylaxis provides no additional benefi t, 
is associated with increased costs and could 
potentiate antimicrobial resistance 13 At 
a national level, the HQSC’s Surgical Site 
Infection Improvement programme has 
successfully introduced ‘Surgical Antimi-
crobial Prophylaxis Intervention Guidelines’ 
in order to optimise SAP in hip and knee 
arthroplasties, and cardiac surgery.14,15 

This study has several limitations. Firstly, 
it is a retrospective, single-centre study and 
was limited by the quality of documentation 
in the patient records. Often, the reason 
b hind the decision to prescribe antibiotics 
was not documented, or apparent, following 
a review of the medical records. Hence, it 
is possible that we may have overestimated 
the prescriptions that were considered ‘inap-
propriate’. Secondly, the data for the Atlas 
and for this audit was extracted from the 
NMDS using coded data following patient 
discharge (ICD-10 codes). Patients with a 
primary diagnosis of infection or sepsis 
were excluded. However, 24% of patients 
in our study had an infection present on 

admission and required antimicrobial 
treatment for this infection, which was 
continued after discharge. Our fi ndings 
highlight the limitations of relying on coded 
data as has been found in previous studies.16 

Thirdly, the fi ndings from ADHB may not 
be generalisable to other hospitals in New 
Zealand because the complexity and types of 
surgeries performed and antibiotic practices 
of surgeons at different centres may differ. 
We think that this is less likely because high 
rates of prescribing were seen across all 
district health boards in New Zealand

Antimicrobial stewardship p ogrammes 
aim to optimise antimicrobial use in 
order to improve patient outcomes while 
limiting unintended consequences such as 
the emergence of resistance, drug toxicity 
and adverse events, and healthcare costs.3 
Surgical patients are a complex group of 
patients where antimicrobials may be 
prescribed for a number of reasons. This 
study has demonstrated a need for enhanced 
antimicrobial stewardship in this area and 
the results of this study will assist the ADHB 
Antimicrobial Stewardship team to target 
specifi c areas such as documentation of 
antibiotic therapy, adherence to SAP guide-
lines and use of antibiotic following complex 
trauma. A Quality Improvement strategy 
would be useful in improving antibiotic use 
among surgical units. Such QI strategy could 
include various interventions (eg, education 
focusing on diagnosis, investigation and 
treatment of post-operative infections; 
promotion of institutional guidelines (eg, 
SAP guidelines); prospective audit and 
feedback, including the measurement and 
feedback of process measures (eg, adherence 
to guidelines) and outcomes measures (eg, 
local antibiotic consumption)).

Conclusion
In conclusion, this study demonstrates that 

one-third of antibiotics prescribed following 
major surgery were inappropriate, and the 
supporting evidence for use in another 13% 
was poorly documented. Given the growing 
problem of antibiotic resistance globally, it 
is important now more than ever, to take 
actions to reduce the use of inappropriate 
and unnecessary antibiotics. 
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ESR update for HARC meeting, 5 June 2018 

 National Antimicrobial Susceptibility Testing Committee (NZ NAC) activities 

o The draft minimum laboratory standards for the detection of carbapenemase-producing 
Enterobacteriaceae (CPE) have been circulated for consultation. Following this 
consultation, the standards are being revised. 

o A small inter-laboratory comparison of colistin susceptibility testing methods is in 
progress. 

o As there is currently no national data on multiresistance among CPE identified in NZ, the 
NAC has agreed that full susceptibility testing to a wide range of antibiotics should be 
undertaken on all confirmed CPE. The work will be done by Canterbury Health 
Laboratories using a Phoenix antimicrobial susceptibility panel. CPE confi med in 2016 
and 2017 will be retrospectively tested. 

o The NAC intends to review priority organisms and antibiotics for surveillance. 

 Antimicrobial resistance surveillance reports recently published on ESR’s website 
(esr.surv.co.nz): 

o 2016 susceptibility data collected from diagnostic labs 

o 2016 Salmonella 

o 2017 CPE 

o 2017 invasive Neisseria meningitidis 

 Surveillance of antimicrobial consumption 

NZ data on antimicrobial consumption had been submitted to the WHO Western Pacific 

Regional Office in Manila. 

 Surveillance of antimicrobial resistance among bacteria from food-producing food animals 

MPI’s current plan means that surveillance is likely to be confined to one animal group, 

poultry, in the first year, followed by surveys of very young calves, pigs and culled dairy cows 

in successive, subsequent years. 

 One Health Aotea oa (OHA) 

OHA has identified antimicrobial resistance as a priority research theme. On May 18, the 

Webster Centre for Infectious Diseases hosted a tele-meeting to identify potential research 

projects on antimicrobial resistance that ‘would benefit from a One Health approach’, with 

the aim of generating some expressions of interest for HRC grants. 

 Recruitment of a specialist to lead ESR’s antimicrobial resistance work 

 ESR is working through a process of recruiting dedicated medical specialist input into 

antimicrobial resistance and will conclude this process in June. 

 Bid for FAO Antimicrobial Resistance Reference Laboratory 

ESR will be developing a response to an invitation to submit a work plan to become a 

designated FAO AMR Reference Laboratory in June. 

 Antimicrobial resistance and climate change 
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 ESR has an interest in the recent publication in Nature Climate Change on the relationship 

between climate (and population density) and the development of antimicrobial resistance, 

having previously led work modelling the impact of climate change on sentinel infectious 

diseases in NZ. 
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EXECUTIVE SUMMARY 

 

The following diagram provides an overview of the main findings from the literature review and 

stocktake of resources on drivers of antimicrobial consumption, emphasising the relationships 

between different drivers and behaviours.  
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 Drivers of antimicrobial consumption  1 

1. INTRODUCTION 

1.1. Context 

The World Health Organization (WHO) defines Antimicrobial resistance (AMR) as “the ability of a 

microorganism (like bacteria, viruses, and some parasites) to stop an antimicrobial (such as 

antibiotics, antivirals and antimalarials) from working against it. As a result, standard treatments 

become ineffective, infections persist and may spread to others.” 1 

AMR poses a significant threat to the health of New Zealanders and the international community. 

It is hastened and exacerbated by the unnecessary or inappropriate use of antimicrobials in both 

the human and animal populations.  

Human antibiotic consumption in New Zealand increased by 49% between 2006 and 2014 

(Williamson, Roos, & Verrall, 2016), and it is likely that at least some of this increase is attributable 

to unnecessary or inappropriate use. New Zealand’s rates of antibiotic consumption are high 

relative to countries with similar prescribing environments. In 2013 total antibiotic consumption 

in New Zealand was compared against 29 European countries, and New Zealand was found to 

have higher consumption per capita than 22 of the countries (Williamson et al., 2016).  

The Ministry of Health (the Ministry) and the Ministry of Primary Industries are jointly governing 

the New Zealand Antimicrobial Resistance Action Plan (the Plan), launched in 2017. The Plan aligns 

with the WHO’s Global Action Plan on Antimicrobial Resistance (2015) and sets out activities under 

five key objectives: 

• awareness and understanding; 

• surveillance and research; 

• infection prevention and control; 

• antimicrobial stewardship; and 

• governance, collaboration and investment. 

1.2. Purpose 

The purpose of this report is to contribute to the activities and objectives set out in the Plan, 

focussing on the first objective of ‘improving awareness and understanding’ relating to the use of 

antimicrobials in the human population. It seeks to identify key drivers that lead New Zealanders 

to seek and use antimicrobials through a review of national and international literature, and a 

stocktake of currently available resources informing antimicrobial use.  

                                                             

1 http://www.who.int/antimicrobial-resistance/en/  
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2. METHODOLOGY 

2.1. Literature review  

Allen + Clarke and the Ministry agreed to the following research questions to define the scope of 

the literature review: 

Research Question 1: What factors influence people to seek antimicrobial medicines?  

This asks why people want antimicrobials (a corollary is why people don’t seek these medicines) 

Research Question 2: What factors influence people to use antimicrobial medicines? 

This asks why people use antimicrobials once they have them (or what influences them to not use 

antimicrobials). 

The search parameters, including inclusion criteria and search terms are in Appendix 1. Of note, 
the literature search includes both the term ‘antimicrobial’ and the more specific groups of drugs 
that target different types of microorganisms such as ‘antibiotic’, ‘antiviral’, ‘antiparasitic’, 
‘antifungal’, and ‘antiprotozoal’.  

The Ministry’s library undertook the literature search and returned 57 academic articles and 

seven pieces of grey literature. Thirty-four documents were initially selected for inclusion, and 

nine were subsequently excluded because they were covered by systematic reviews (five articles), 

included insufficient detail to be of use (two articles), or d d not meet the inclusion criteria (two 

articles). Although a thorough bibliography search was not conducted, two further articles were 

identified in bibliographies and subsequently included in the review.  

Final literature selections for the review include: 

• Two systematic reviews 

• Twenty-one primary research articles, and 

• Four pieces of grey literature  

A summary table of the inclusions is provided in Appendix 2.  

2.2. Stocktake  

The Ministry, in consultation with members of the Health Antimicrobial Resistance Coordination 

Group, identified nine sets of resources for inclusion in the stocktake. To supplement these, Allen 

+ Clarke undertook a web search of key New Zealand health organisations, and one further set of 

resources was included. Five sets of resources were from New Zealand, and the remaining five 

were sourced from other countries with similar prescribing environments to New Zealand (i.e. 

antibiotics require a prescription and are not available over the counter, with some topical 

antibacterial and antifungal creams available as pharmacy-only medications).  

The stocktake resources were summarised in a table, attached in Appendix 3, and key themes 

relating to communication methods and messages were identified and summarised in Section 4. 

Section 4 also discusses how the currently available resources address the drivers of consumption 

that were identified through the literature review and discussed in Section 3.  Rele
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 Drivers of antimicrobial consumption  3 

3. LITERATURE REVIEW KEY FINDINGS 

The key findings from the literature review are discussed below. Key themes that were identified 

in the literature and are explored in this report include: 

• Trends in antibiotic consumption in New Zealand  

• Knowledge and beliefs that inform antimicrobial use (including beliefs around how 

antibiotics work, the belief that antibiotics are effective for colds and flu, awareness of 

risks and harms from use, and knowledge of and attitudes to antimicrobial resistance) 

• Expectations for antibiotic prescriptions (including consumers having expectations based 

on past experiences and prescriptions validating the consumer’s health concerns) 

• Other drivers for seeking and using antimicrobials (including the quality of the 

consumer/prescriber relationship, delayed prescribing, repeat prescriptions, and 

pressure from third parties)  

• Other behaviours relating to the use of antimicrobials (including self-medication, 

completing courses of antibiotics, the disposal of antibiotics, and the use of alternative 

treatment options) 

• Cultural and ethnic influences (including use of antibiotics by Māori and Pacific 

populations and migrants from countries with different prescribing environments to New 

Zealand) 

• Variation between population groups (including parents, adolescents and young people, 

older people, education level, and gender) 

• Interventions (including whether interventions influence the use of antimicrobials, 

communication methods, and key messages).  

The literature review includes two systematic reviews, 24 primary research articles, and four 

pieces of grey literature. Of these, six articles and two pieces of grey literature were from New 

Zealand. In the review below, content is divided into New Zealand and international literature.   

The literature search included terms relating to the use of antibiotics, antifungals, antiparasitics, 

antivirals, and antiprotozoals. Despite this, the literature that was returned and included in the 

review focused exclusively on antibiotics. It is possible that many of the findings from this 

literature may be applicable to antimicrobials more generally, however this was not explored 

further in this literature review.  

Health professionals including general practitioners, medical specialists, nurse practitioners and 

dentists are authorised prescribers of antimicrobials in New Zealand. The literature primarily 

focused on prescribing by general practitioners. Again, it is possible that some of these findings 

may have broader applicability.  

The literature included limited discussion of drivers of antimicrobial consumption amongst Māori 

(who have relatively low consumption of antibiotics in New Zealand) (Williamson et al., 2016), 

and little discussion of use by Pacific populations in New Zealand (who have the highest 

consumption rate) (Williamson et al., 2016). There was also no research into whether current 

rates of antimicrobial prescribing for Māori and Pacific were appropriate to meet their health 

needs, or the degree to which unnecessary consumption of antibiotics was an issue for these 

population groups. These are significant gaps in knowledge which may need to be addressed 

through future research.   
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 Drivers of antimicrobial consumption  5 

believed that antibiotics were no different to other medications such as painkillers (Hawking et 

al., 2017).  

3.2.2. Belief that antibiotics are effective for colds and flu   

A strong theme in the literature was the misconception that antibiotics are effective and necessary 

for the treatment of viral illnesses such as upper respiratory tract infections, with symptoms such 

as coughing, sneezing, runny nose, and sore throat. This was explored in one systematic review 

(Bosley, Henshall, Appleton, & Jackson, 2018), six primary research articles (Curry et al., 2006; 

Emslie & Bond, 2003; Hawking et al., 2017; McNulty, Boyle, Nichols, Clappison, & Davey, 2007; 

Norris et al., 2010; Trochez, Mason, & Kayyali, 2015) and one piece of grey literature (Public 

Health England, 2015).  

A study of the knowledge and reported use of antibiotics amongst immigrant ethnic 

groups in New Zealand found that 43.3% of participants believed that colds and flu are 

caused by bacteria, and less than half (45.4%) were sure that antibiotics are not effective for the 

treatment of colds and flu (Norris et al., 2010).  

Curry et al. (2006) surveyed Aucklanders in 1998 and 2003 and found that significantly fewer 

consumers said that they would consult a doctor for a common cold in 2003 (15% compared with 

24% in 1998). Participants in the 2003 survey were also significantly less likely to think that 

antibiotics were effective for the treatment of fever, dry cough, coloured phlegm, and runny nose. 

Despite this, 20% of people visited a doctor the last time they had a cold, the same percentage as 

in 1998 (Curry et al., 2006).  

The belief that antibiotics are effective for treating colds and flu was identified in a 

number of international studies (Bosley et al , 2018; Emslie & Bond, 2003; Hawking et al., 

2017; Trochez et al., 2015). A survey of consumers in London shopping centres found 

that 19% of participants wrongly believed that antibiotics would help cure a common cold 

(Trochez et al., 2015). In a postal survey of 351 people in Scotland, 53.5% of participants agreed 

that ‘[m]ost infections clear up by themselves without the need for antibiotics’ and 86% would not 

expect antibiotics for a slight cold (Emslie & Bond, 2003). Despite this, the study found that 67.3% 

would expect antibiotics for a very sore throat and 45.9% would expect them for a persistent 

cough. A study of adolescents (n=74) in the south of England found that they were comfortable 

using self-care strategies for colds and flu, however some expected to be prescribed antibiotics if 

systems persisted or were severe (Hawking et al., 2017). A systematic review identified differing 

parental attitudes towards antibiotics with nine of the included studies identifying the belief that 

viral infections require antibiotics. In six studies parents understood that viral infections are self-

limiting and do not require antibiotics (Bosley et al., 2018).  

The misunderstanding that antibiotics are effective for viral infections may stem from consumers 

not being able to differentiate between bacterial and viral infections (Hawking et al., 2017; Public 

Health England, 2015).  

The link between the belief that antibiotics are effective for viral infections and increased 

antibiotic consumption is not clear. McNulty et al (2007) found that in a 2003 survey of 7120 

people in Britain, correctly disagreeing with the statement ‘[a]ntibiotics work on most coughs and 

colds’ was not associated with a lower likelihood in having been prescribed antibiotics in the past 

year.  

3.2.3. Awareness of risks and harms of antibiotics 
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A systematic review (Bosley et al., 2018), five primary research articles (Coxeter et al., 2017; 

Edwards, et al., 2003; Lum et al. 2017; Norris, Chong, et al., 2009; Thompson et al., 2014) and one 

grey literature presentation (PHARMAC, 2017) discussed awareness of the risks and harms posed 

by antibiotics.  

The majority (89%) of primary school teachers in a New Zealand study were aware  that 

antibiotics could have undesired effects, including antibiotic resistance, thrush, allergies, 

and diarrhoea (Norris, Chong, et al., 2009). This is in contrast to a study by PHARMAC, which found 

that in a small sample of New Zealand consumers, antibiotics were seen as a safe, ‘quick fix’ 

treatment, and that this led them to expect antibiotic prescriptions from consultations 

(PHARMAC, 2017). It is possible that the framing of research questions and selection of 

participants, including level of education, could account for this incongruence, as some consumers 

may consider antibiotics to be relatively safe despite potential side effects.  

In a systematic review of parents’ attitudes towards antibiotics, over half of the studies 

found that parents had poor knowledge of possible side effects of antibiotics (Bosley et 

al., 2018). Coxeter et al. found that 78% of their sample of parents knew that antibiotics 

could cause harms including weakening the immune system (18%), killing good bacteria (11%), 

harming the balance of gut microbiota (11%), and allergic reactions (13%).  

In a study of women (n=21) in Britain who had presented to their clinician with a urinary tract 

infection, knowledge of side effects was a major driver for delaying or avoiding antibiotic use, with 

thrush being viewed as the most significant and inconvenient side effect having affected most of 

the participants in the past (Leydon at al., 2010).  

Lum et al. (2017) found that many of the 32 consumers they interviewed in Queensland 

considered antibiotics to be safe and were more likely to take antibiotics than those who were 

aware of risks and harms. In a study of 57 consumers presenting for repeat antibiotic 

prescriptions in Tasmania, 43% of respondents perceived antibiotics to be safe, however 77% 

agreed that antibiotics can have harmful side effects (Thompson et al., 2014).  

3.2.4. Knowledge and attitudes towards antimicrobial resistance  

3.2.4.1. Knowledge and understanding of antimicrobial resistance 

Three  primary research articles (Hawking et al., 2017; Lum et al., 2017; McNulty et al., 2007) and 

two pieces of grey literature (PHARMAC, 2017; Public Health England, 2015) discussed 

knowledge relating to AMR and its effects.  

In a study of 16 New Zealand consumers, PHARMAC found that the participants had 

limited knowledge relating to AMR, however specific knowledge and beliefs were not 

explored in the presentation notes included in this review (PHARMAC, 2017).  

The international literature suggested that most people are aware of the concept of AMR 

and knew that this was driven by the overuse of antimicrobials (Hawking et al., 2017; 

McNulty et al., 2007). Despite this, studies found that many people have a poor depth of 

understanding of what AMR is. A common misconception identified in the literature was that 

‘antibiotic resistance’ means that the body becomes resistant to antibiotics, rather than becoming 

resistant to the micro-organisms (Hawking et al., 2017; Lum et al., 2017; Public Health England, 

2015). A less common misconception was that ‘antibiotic resistance’ means that people are 

opposed to the use of antibiotics (Hawking et al., 2017).   
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 Drivers of antimicrobial consumption  7 

3.2.4.2. The role of the individual  

A systematic review (Bosley et al., 2018), three primary research articles (Emslie & Bond, 2003; 

Hawking et al., 2017; Lum et al., 2017), and one piece of grey literature examined the role 

individuals believe that they play in contributing to or averting AMR.  

PHARMAC found that in a small sample of New Zealanders, those who were aware of 

AMR trusted their clinician to prescribe antibiotics correctly and that this mitigated their 

concerns about overuse (PHARMAC, 2017).  

Emslie and Bond (2003) found that most respondents to a postal survey (n=351) in 

North-East Scotland were aware of AMR and its association with the overuse of 

antibiotics, however this was not always reflected in their consumption behaviours 

which demonstrated high levels of unnecessary antibiotic use. Similarly, a systematic review of 

parental attitudes towards antibiotics found that although parents reported awareness of AMR in 

over half of the studies, this did not appear to significantly influence their use of antibiotics (Bosley 

et al., 2018).  

Hawking et al. (2017) found that most adolescents felt that the individual had no role in 

contributing to or preventing antibiotic resistance.  

Some consumers were confident that scientific advancements would be made to overcome the 

issues posed by AMR (Lum et al., 2017).  

3.3. Expectations for antibiotic prescriptions  

The literature revealed that some consumers enter consultations with clinicians with the 

expectation that they will be prescribed antibiotics. This section explores two drivers for this 

expectation: consumers expecting antibiotics because they have been prescribed them in the past 

for similar symptoms, and antibiotic prescriptions validating the consumer’s health concerns.  

3.3.1. Consumers have expectations based on past experiences  

Four pieces of literature discussed consumer expectations based on past experiences, including 

one systematic review (Bosley et al., 2018), two primary research articles (Brookes-Howell et al., 

2014; Lum et al., 2017), and one grey literature government report (Public Health England, 2015).  

Previous inappropriate prescribing of antibiotics can lead to the expectation that 

antibiotics will be prescribed again for treatment of the same or similar illnesses (Public 

Health England, 2015). This was reinforced in a systematic review of 20 studies which 

found that parents often based their medicine use on what had worked for similar symptoms in 

the past (Bosley et al., 2018). Interviews with parents (n=63) in four European cities reinforced 

that parents were more likely to expect antibiotic prescriptions if they had been prescribed them 

for similar infections in the past, and were also more likely to agree with their clinician’s decision 

not to prescribe antibiotics if they had not received them in the past for similar symptoms 

(Brookes-Howell et al., 2014).  

Conversely, Lum et al. (2017) found that consumers who had had negative experiences with 

antibiotics in the past (for example side effects such as digestive issues, feeling physically tired, 

and vaginal thrush) were more reluctant to take them again unless medically necessary. 
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3.3.2. Antibiotic prescriptions validate the consumer’s illness and health concerns 

Two primary research articles discussed the perception that the prescription of antibiotics 

validates the consumer’s illness and health concerns (Edwards et al., 2003; Lindenmeyer, 

Redwood, Griffith, Ahmed, & Phillimore, 2016).  

A study of 23 recent migrants in the United Kingdom found that there was a general 

expectation that a consultation with a clinician should conclude with a prescription 

(either for antibiotics or other prescription medicine), that this was a sign of receiving 

proper care, and  that the consumer’s illness was being taken seriously (Lindenmeyer et al., 2016).  

In a study of 256 consumers in the South of England who had received delayed antibiotic 

prescriptions for upper respiratory tract infections, approximately two thirds (65%) of 

consumers had expected to receive a prescription for antibiotics; thereby the delayed prescription 

potentially validated their illness (Edwards et al., 2003).  

3.4. Other drivers for seeking and using antimicrobials  

The literature identified a range of other drivers for seeking and using antimicrobials including 

the quality of the relationship and interactions between clinicians and consumers, delayed 

prescribing, repeat prescriptions, and pressure from institutions and social connections.   

3.4.1. Quality of the clinician/consumer relationship  

Five pieces of literature highlighted the importance of quality relationships between clinicians 

and consumers in establishing shared expectations about appropriate antibiotic consumption, 

including four primary research articles (Brookes Howell et al., 2014; Francis et al., 2009; 

Lindenmeyer et al., 2016; Lum et al., 2017) and one grey literature presentation (PHARMAC, 

2017).  

A small study of New Zealand consumers (n=16) found that the participants said they 

would take antibiotics as and when needed, but that there was little shared 

understanding between consumers and their clinician around when they are necessary 

(PHARMAC, 2017).  

A number of articles noted that consumers who have an established relationship with 

their general practitioners are more likely to have shared expectations around the 

management of their health, including antimicrobial prescription and use (Brookes-

Howell et al., 2014; Lum et al., 2017).  

The quality of communication between clinicians and consumers was a recurrent theme in the 

international literature, especially in relation to communicating the risks of antibiotics and 

explaining why antibiotics were not appropriate (Brookes-Howell et al., 2014; Francis et al., 2009; 

Lindenmeyer et al., 2016; Lum et al., 2017). Lum et al. (2017) found that consumers were more 

likely to accept a clinician’s antibiotic prescription decision if their decision was clearly 

communicated. Francis et al. (2009) explain that effective communication from clinicians is 

important for addressing the concerns and expectations of parents and ensuring parents 

administer antibiotics to their children safely and effectively. The authors also noted that 

communicating realistic estimates for the duration of illnesses could alleviate parental anxiety 

and reduce rates of clinician consultations (Francis et al., 2009).  
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 Drivers of antimicrobial consumption  9 

3.4.2. Delayed prescribing 

Delayed prescriptions are sometimes given to consumers when there is not an immediate need 

for antibiotics, but there is a possible need for antibiotics should symptoms worsen or persist. 

They are described in the literature as sometimes being issued when consumers expect or request 

antibiotics when they aren’t warranted as a “[s]trategy to decrease prescribing unnecessary 

antibiotics without damaging the physician-patient relationship” (Arroll et al., 2002). 

Five primary research articles discussed delayed prescriptions (Arroll et al., 2002; Coxeter et al., 

2017; Edwards et al., 2003; Leydon et al., 2010; Lum et al., 2017).  

Arroll et al. (2002) explored the experiences and attitudes of New Zealand consumers 

(n=13) relating to delayed prescribing of antibiotics. The biggest benefit that was 

identified by consumers was a reduction in time and expense by eliminating the need for 

a second consultation. Consumers considered this especially beneficial for busy or low-income 

populations. The study found that some consumers thought that delayed prescription could 

reduce unwarranted use of antibiotics, while others expressed concern that delayed prescriptions 

may be confusing for some people and would result in them filling prescriptions immediately and 

taking antibiotics when it wasn’t needed (this was confirmed by the experiences of two interview 

subjects). While some interview participants appreciated the ability to make the decision of 

whether to take antibiotics, others believed that this should be decided by their clinician (Arroll 

et al., 2002).  

Lum et al. (2017) found that Australian consumers (n=32) had mixed views on delayed 

prescribing practices for antibiotics. Those who supported delayed prescribing found it 

convenient as it prevented the need for reassessment if their symptoms worsened. 

Consumers who did not favour delayed prescriptions were uncomfortable that they, rather than 

their clinician, were ultimately responsible for the decision of whether to use antibiotics. 

Conversely, a study of 256 British consumers that had been given a delayed prescription for a 

respiratory tract infection found that 53% claimed to have consumed the antibiotics,  87% of 

participants were confident about their decision of whether to use their antibiotic prescription, 

and 92.5% said that they would choose to receive a delayed prescription in the future (Edwards 

et al., 2003).  

In a study of 21 British women who had consulted a clinician for a urinary tract infection, of the 

13 participants who were asked to delay taking antibiotics, 10 responded positively to this as they 

were reticent about relying on antibiotics. The remaining three felt that by being asked to wait 

before using antibiotics their clinician was not validating their health concerns (Leydon et al., 

2010).  

In a study of consumers (n=32) in Queensland, some participants interpreted the provision of a 

delayed prescription as confirmation that the clinician considered antibiotics to be warranted. 

These consumers reported that they filled their prescriptions immediately (Lum et al., 2017).  

In interviews with 401 Australian parents, 58% recalled being given delayed prescriptions. Of 

these, only a fifth (21%) filled the prescription (Coxeter et al., 2017). In another study just over 

half (53%) of 256 British consumers given a delayed prescription chose to take the antibiotics 

(Edwards et al., 2003). These figures may suggest that Australian parents may be more cautious 

to fill delayed prescriptions for their children than the general population in the UK, however it 

may also reflect the different methodologies used in the studies. 
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3.4.3. Repeat prescriptions  

Repeat antibiotic prescriptions allow consumers to collect a second course of antibiotics without 

a further consultation with their prescriber. These prescriptions are generally issued if the 

consumer requires a course of antibiotics which exceeds the quantity of antibiotic 

tablets/capsules/liquid in a single prescription, or when a standby prescription is required in the 

event of a relapse/exacerbation of a chronic condition (Lum et al., 2017). 

Four primary research articles discussed repeat prescriptions (Lum et al., 2017; Thompson et al., 

2014; Thompson et al., 2017; Zayegh et al., 2014). Repeat prescriptions were not discussed in 

relation to New Zealand in any of the literature.  

A study of the self-reported use of repeat antibiotics in Perth found that repeat 

prescriptions were not always collected or used as prescribed. One in three consumers 

(33.1%) who collected their antibiotics from pharmacies did not know why they were 

given a repeat prescription and 68.3% did not consult their prescriber before filling their repeat 

prescription, which the authors noted may suggest that repeat prescriptions were being filled 

without proper medical advice. Thompson et al. (2014) also found that a number of Tasmanian 

consumers (25%) who collected their repeat prescriptions had not received any information from 

their prescriber and noted that it was possible that the repeat was an accident attributable to 

automatic settings in prescription software. Lack of information about repeat prescriptions may 

be an issue specific to or particularly prevalent in Australia, as repeat prescriptions are a default 

option in their prescription software and this can result in them being issued accidentally 

(Thompson et al. 2014).  

Zayegh et al. (2014) found that a significant proportion of 123 consumers in Perth (40%) 

presented to fill their prescription more than two weeks after the original prescription had been 

written (after their original prescription would have lapsed). The authors suggested that the 

prescriptions may have been used for purposes other than those intended by the prescriber, 

leaving room for self-diagnosis and self-medication (Zayegh et al., 2014). This finding was 

reinforced by a retrospective study of 12,516 repeat prescriptions that had been filled in 

Tasmania, which found that only half (50.7%) of prescriptions were filled within two days of the 

expected completion of the original pack (Thompson et al., 2017). The study found that when 

prescription directions stated a duration that exceeded the antibiotics in the original pack, there 

was a significantly reduced interval between dispensing the original and repeat prescriptions.  

Lum et al. (2017) and Thompson et al. (2014) also noted concerns that unused repeat 

prescriptions can sometimes be reserved for future use.  

3.4.4. Pressure from third parties   

Pressure from third parties, specifically from social networks and day care centres, was discussed 

in two primary research articles (Lum et al., 2017; Rooshenas et al., 2014).   

Rooshenas et al. (2014) conducted a survey of Welsh day-care providers and interviews 

with providers and parents to explore the influence of children’s day-care on parents’ 

antibiotic seeking behaviours. Over a quarter of the 29 parents interviewed reported 

seeking antibiotic treatment for their child in order to prevent exclusion and/or expediate their 

child’s return to day care. The Welsh study found that 66% of sickness exclusion policies included 

criteria for exclusion and/or readmittance for specific infections. Nearly half of day-care providers 

(41%) said that they advised parents that their child/children may need antibiotics.  
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 Drivers of antimicrobial consumption  11 

Lum et al. (2017) found that social influences shaped the attitudes and behaviours of consumers 

in relation to antibiotics. Interview subjects described influences from parents (while growing 

up), friends, and spouses/partners.  

3.5. Other behaviours relating to the use of antimicrobials  

The literature examined in this review identified potentially harmful behaviours relating to the 

use of antimicrobials including self-medication, the improper disposal of antimicrobials, and 

failing to complete courses of antibiotics. Also identified in the literature was the use of alternative 

treatments leading to a reduction in the unnecessary use of antimicrobials.  

3.5.1. Self-medication 

Six primary research articles (Bosley et al., 2018; Hawkings et al., 2008; Lindenmeyer et al., 2016; 

Lum et al., 2017; McNulty et al., 2007; Norris, Chong, et al., 2009) discussed self-medicating with 

antibiotics and one systematic review (Bosley et al., 2018) discussed parents medicating their 

children.  

A study of 266 New Zealand primary school teachers found that 15% of teachers would 

keep leftover antibiotics for personal use in the future (Norris, Chong, et al., 2009). 

A number of international studies found that leftover and unused antibiotics are often 

kept for future use (Hawkings et al., 2008; Lum et al., 2017; McNulty et al., 2007). McNulty 

et al. (2007) found that almost 16% of 7120 survey respondents had kept antibiotics in 

the past, and that 31% of these respondents did so in case they should need them again and 8% 

kept them in case the same infection returned. Almost 5% of respondents had taken an antibiotic 

without seeking advice from a doctor, nurse, or dentist (McNulty et al., 2007). Hawkings et al. 

(2008) found that in a study of 46 Welsh consumers self-medication was usually underpinned by 

beliefs of the safety and efficacy of antibiotics, and that in some cases was driven by difficulties 

accessing healthcare.  

In a systematic review of 20 studies exploring parents’ use of antibiotics, Bosley et al. (2018) found 

that in six studies some parents used leftover antibiotics to treat their children. This was usually 

done when parents believed they were treating their children for symptoms that had been treated 

successfully with antibiotics in the past.  

Lindenmeyer et al. (2016) found that for some recent migrants to the United Kingdom, if they 

were not prescribed antibiotics when they believed they needed them, or if they did not trust their 

general practitioner, they would seek antibiotics through other sources such as family members 

in their home country.  

3.5.2. Completing courses of antibiotics  

Three primary research articles discussed behaviours around completing, or failing to complete, 

courses of antibiotics (Hawkings et al., 2008; Lum et al., 2017; McNulty et al., 2007).  

The international literature identified forgetting to take antibiotic doses as a key reason 

consumers did not complete courses as prescribed (Hawkings et al., 2008; Lum et al., 

2017; McNulty et al., 2007). Through interviews with 32 Australian consumers, Lum et 

al. (2017) found that this often occurred when consumers felt better as their illness was the main 

driver of adherence.  
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Hawkings et al. (2008) found that some consumers deliberately stopped taking antibiotics when 

they felt better, either because they believed they had fully recovered from the infection, or 

because they had reservations about antibiotics and believed that by shortening the course they 

were reducing potential harm to their body.   

Side effects were identified as another driver for failing to complete courses of antibiotics. In a 

study of 7120 British consumers, McNulty et al. (2007) found that of the 11.3% of people who had 

not completed their last course of antibiotics as prescribed, 19% stopped taking them due to side 

effects.  

A study of 46 Welsh consumers found that some people struggled to take doses because of work 

or child care constraints (Hawkings et al., 2008). Some participants could not take antibiotics in 

their work environment due to not having access to their medicine or the unavailability of a drink. 

Some parents said that they modified their child’s antibiotics regime as schools would not 

supervise the medicine being taken, or the parent didn’t trust them to do it correctly   

A small number of consumers in studies conducted in Wales and Britain stopped taking antibiotics 

or missed doses so that they could consume alcohol (Hawkings et al., 2008; McNulty et al., 2007). 

Hawkings et al. (2008) found that a minority of consumers in Wales chose not to complete courses 

of antibiotics so that they would have a supply in case they or a family member needed antibiotics 

in the future.  

McNulty et al. (2007) found that 87% of 7120 survey respondents in Britain who had not 

completed their last course of antibiotics also said that a course of antibiotics should always be 

completed; the authors noted that this suggests the behaviour may not be driven by lack of 

knowledge.  

3.5.3. Disposal of antibiotics 

The disposal of antibiotics was discussed in two primary research articles (Lum et al., 2017; 

Norris, et al., 2009).  

A study of the knowledge and use of antibiotics amongst 266 New Zealand primary 

school teachers in four cities found that 60% would dispose of leftover antibiotics by 

‘throwing them away’ and 23% would return them to pharmacies (Norris, Chong, et al., 

2009).  

In a study of 32 Queensland consumers, Lum et al. (2017) found that it was common for 

unused antibiotic tablets/capsules to be disposed of as part of household waste, with 

syrups disposed of in household sinks.  

3.5.4. Use of alternative treatment options  

The acceptability and use of alternative treatment options was discussed in three primary 

research articles (Coxeter et al., 2017; Leydon et al., 2010; Lum et al., 2017).  

 Coxeter et al. (2017) found that in a random sample of Australian parents 63% reported 

using treatments other than antibiotics, including painkillers and over-the-counter 

products. Of the 401 participants, most believed that not using antibiotics was sometimes 

an option for coughs (99%), sore throats (97%), and middle ear infections (61%). Self-care 

strategies identified through interviews with 32  Australian consumers, included increasing rest 

and fluids, home remedies, commercial natural remedies, immune boosters, and over-the-counter 

cough and cold products (Lum et al., 2017). In a study of 21 women in Britain who had recently 
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 Drivers of antimicrobial consumption  13 

had a urinary tract infection, many participants supported the use of alternatives to antibiotics, 

such as cranberry juice and herbal remedies, where appropriate (Leydon et al., 2010).  

3.6. Cultural and ethnic influences  

In New Zealand, both health need and antibiotic consumption varies significantly by ethnicity. 

Pacific populations have the highest rates of consumption of antibiotics, Asian people have the 

lowest, and Māori have very low rates of consumption (Williamson et al., 2016). It is not possible 

from the rates alone to assess how antibiotic consumption meets the health needs of these 

population groups, or the degree to which unnecessary antibiotic use is an issue. Figure 1 below 

depicts antibiotic consumption by ethnic group from 2006 to 2014. DDD refers to ‘defined daily 

doses’. 

 

3.6.1. Use of antibiotics by Pacific populations in New Zealand 

Two primary research articles discussed the use of antibiotics by a sample of Samoan people living 

in Samoa and New Zealand (Norris, Churchward, Fa’alau, & Va’ai, 2009; Norris et al., 2011) , and 

one grey literature report (Williamson et al., 2016).  

Norris et al. (2009 and 2011) explored the understanding and use of antibiotics amongst 

Samoan people living in New Zealand and Samoa. Similar to general population findings 

from other studies in New Zealand (Curry et al., 2006), there were misunderstandings by 

this population group on the role of antibiotics. Out of 112 New Zealand-based Samoan 

participants who responded to a questionnaire, half correctly identified that antibiotics kill 

bacteria, however 65% thought that they killed viruses, 66% stated that they relieved pain, and 

54% said that they strengthened the immune system (Norris, Churchward, et al., 2009). In 

addition 81% believed that antibiotics were useful for the common cold and 46% stated that they 

Figure 1: Antibiotic consumption for systemic use by ethnicity (Institute of Environmental Science and 

Research, 2016) 
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would stop taking antibiotics when they felt better instead of finishing the course (Norris, 

Churchward, et al., 2009).  

Norris et al. (2011) explained that a number of important contextual factors need to be taken into 

consideration in understanding why the responses of the Samoan participants in this study may 

have differed to Western perceptions of knowledge. Firstly, there is a different level of access to 

antibiotics in Samoa, where they are available as an over the counter medication not requiring a 

prescription. Antibiotics were also reported to be regularly prescribed in Samoa for colds and flu. 

Secondly, in Samoan language (as reflected in the wording of the Samoan language questionnaire 

used in the study) there is no distinction made between viruses and bacteria. Thirdly and perhaps 

most importantly, Samoan concepts of illness differ to Western concepts of illness (Norris et al., 

2011). In the studies by Norris et al. this was discussed in relation to the Samoan population’s 

conceptualisation of pain itself as an illness, as compared to Western understandings of pain as a 

symptom. This was seen in the studies as confusion with  the distinction between painkillers and 

other medicines such as antibiotics, and the stopping of antibiotic treatment with resolution of 

symptoms, such as pain (Norris, Churchward, et al., 2009; Norris et al., 2011)  These contextual 

factors are important to consider in relation to potential messaging around antibiotic use for the 

Samoan population, and indicate the importance of considering differing concepts of illness more 

generally in addressing antimicrobial overuse.   

3.6.2. Use of antibiotics by Māori  

Māori consumption of antibiotics was discussed in one piece of grey literature 

(Williamson et al., 2016). 

 The ESR surveillance report on antibiotic consumption (2016) noted that the low consumption 

rates of antibiotics amongst Māori was at odds with their high burden of disease, and that this 

warrants further research. The authors referred to previous research that hypothesised low 

consumption of antibiotics by Māori may be related to barriers accessing healthcare, including the 

cost of primary care and prescriptions and cultural differences in knowledge and 

conceptualisation of infectious diseases and antibiotics.  

3.6.3. Migrants from countries with different prescribing environments  

Two primary research articles (Lindenmeyer et al., 2016; Norris et al., 2010) examined factors 

influencing the demand and use of antibiotics in migrant communities.  

A study of 96 Korean, 77 Indian, and 98 Egyptian immigrants in New Zealand found that 

the availability of antibiotics without prescriptions in their home countries influenced 

immigrants’ knowledge and use of antibiotics (Norris et al., 2010). Most participants 

could identify common antibiotics, but many struggled to differentiate between antibiotics and 

other commonly used medications, and this was particularly the case for Korean participants. 

While ndian immigrants, who came from a prescribing environment similar to New Zealand, 

were less likely than the general New Zealand population to think antibiotics are useful for colds, 

the Korean and Egyptian participants were much more likely to think they were useful for colds. 

A significant proportion of each immigrant group, particularly Korean people, reported that they 

stopped taking antibiotics when they felt better, rather than when they finished a course (Korean, 

71%; Indian, 41%, and Egyptian, 21%).     

In a study of 23 recent migrants to Britain, Lindenmeyer et al. (2016) also noted that 

migrants may be more likely to expect antibiotics unnecessarily if they came from 
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 Drivers of antimicrobial consumption  15 

countries where antibiotics were not prescription-only medicines. They further explained that for 

migrants from conflict zones or countries with poor water quality, sanitation, and nutrition, 

absence of or a delay in antibiotics for diseases such as pneumonia can be deadly. This experience 

may also contribute to greater demand for antibiotics and the perception that they are required 

urgently (Lindenmeyer et al., 2016).   

3.7. Variation between population groups  

Population groups that were discussed in the literature included parents, adolescents and young 

adults, older people, people with lower levels of education, and women.  

3.7.1. Parents 

A systematic review discussed key drivers that influenced parents to seek antibiotics for their 

children (Bosley et al., 2018).  

In a systematic review of literature on parental attitudes towards antibiotic prescribing 

in children, Bosley et al. (2018) found that there were four key influences: the quality of 

the relationship with the clinician, lack of knowledge or conflicting knowledge about 

antibiotics, rationalising the use of antibiotics (influenced by anxiety and concern for their child’s 

welfare), and practices based on past experiences.  

3.7.2. Adolescents and young adults  

Three pieces of literature provided insights into the consumption of antibiotics by adolescents 

and young adults, including two primary research articles (Hawking et al., 2017; McNulty et al., 

2007) and one grey literature report (Williamson et al., 2016).  

Between 2006 and 2014, antibiotic consumption was very high in the 15-19 age group, 

lower only than those in the 70-79 and >80 age groups (Williamson et al., 2016). The 

explanation for this was that high rates of doxycycline consumption in the 15-19 age group was 

likely driven by the treatment of acne and sexually transmitted infections.  

Hawking et al. (2017) held focus groups and interviews with 74 adolescents in the South 

of England to explore their attitudes and behaviours towards antibiotics for respiratory 

tract infections. The study found, with the exception of some science students, that 

adolescents demonstrated very low knowledge about antimicrobial resistance and differences 

between bacterial and viral infections. Most participants had little interest in AMR and believed 

that it was the responsibility of others and was of little relevance to them.   

McNulty et al. (2007) found that British survey respondents aged 16-24 were much more likely 

not to complete a course of antibiotics (22% compared with 4% of those aged over 55 years). They 

also found that young adults were more likely to keep left-over antibiotics for future use.  

McNulty et al. (2007) noted that young women in Britain visit health practitioners more 

frequently than the general population and are more likely to be prescribed antibiotics. This may 

in part be due to women presenting with acute urinary tract infections, which are one of the most 

common bacterial infections among women (Leydon et al., 2010).  
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3.7.3. Older people 

Two primary research articles discussed the use of antibiotics by older people (Emslie & Bond, 

2003; Hawkings et al., 2008). One grey literature report presented trends in antibiotic 

consumption among older people (Williamson et al., 2016).  

ESR reported that between 2006 and 2014 antibiotic consumption was consistently high 

among older adults (aged ≥60 years), with the highest consumption being the age group 

≥80 years (Williamson et al., 2016).  The literature did not discuss why use was so high 

in this age group or whether it was appropriate.  

Emslie and Bond (2003) found that in a postal survey of 351 people in Scotland, older 

people were more likely to be concerned about antimicrobial resistance and often 

regretted their use of antibiotics in the past. The authors noted that health promoters 

should be aware of causing undue alarm amongst this population group and deterring older 

people from seeking medical attention when necessary.  

In a study of antibiotic usage in 46 Welsh consumers, older people were more likely to take 

antibiotics as prescribed (including finishing courses correctly) than  younger age groups 

(Hawkings et al., 2008).  

3.7.4. Education level  

Two primary research articles discussed the relationship between education level and knowledge 

of how antibiotics work (McNulty et al., 2007; Trochez et al., 2015).  The literature did not discuss 

whether or how this influenced consumption.  

A survey of 7120 British households found that those with no formal qualifications were 

approximately twice as likely to respond incorrectly when asked to agree or disagree 

with statements about antibiotics (McNulty et al., 2007). Similarly, Trochez et al. (2015) 

found that survey participants (n=139) in London with the lowest level of education had the 

poorest knowledge about antibiotic effectiveness and correct use, with 43% believing they were 

effective against viruses and 55% believing that they were an effective treatment for fungal 

infections.  

3.7.5. Gender  

One grey literature report (Williamson et al., 2016) discussed gender-based difference in 

antibiotic consumption. 

The ESR report found that New Zealand females consume more antibiotics than males, 

28.6 DDD and 22.8 DDD respectively in 2014 (Williamson et al., 2016).  The report’s 

authors noted that the reasons for this are not certain, but that they may include women 

having higher rates of urinary tract infections, different utilisation of primary health care, and 

females representing a greater proportion of the elderly population than men.  

3.8. Interventions 

One systematic review (Price et al., 2018), two primary research articles (Curry et al., 2006; 

Francis et al., 2009), and three pieces of grey literature (PHARMAC, 2017; Public Health England, 

2015; Saam et al., 2017) discussed interventions with the purpose of promoting the appropriate 

use of antibiotics.  
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 Drivers of antimicrobial consumption  17 

3.8.1. Do interventions influence use of antimicrobials? 

A WHO review of national campaigns found that there is evidence that public education 

campaigns promoting the responsible use of antibiotics are associated with reductions in 

overall antibiotic use (Saam et al., 2017). Key factors that contributed to successful 

campaigns included simple and carefully designed messages, targeting a wide range of audiences, 

using mass media and social media, and repeating key messages continuously.   

In a systemic review of 20 studies on the effectiveness of interventions to improve the public’s 

awareness of antimicrobial resistance and behaviours associated with prudent use of 

antimicrobials, analysis revealed that interventions targeting children and parents have “notable 

potential” but that the effectiveness of interventions for the general population is less clear (Price 

et al., 2018). Five out of eight studies aimed at the general public demonstrated effe tiveness in 

improving antimicrobial resistance knowledge and/or consumption behaviour, however one 

showed no improvements and two studies resulted in decreased knowledge.  The systematic 

review further noted that interventions were most effective when targeting children and parents, 

and that targeting children tended to only have the effect of increasing knowledge whereas 

interventions targeting parents also resulted in behaviour change (Price et al., 2018). 

3.8.2. Communication methods 

PHARMAC launched a ‘Wise use of antibiotics’ campaign in 1999 – an annual campaign to 

reduce antibiotic use through posters in family doctors’ waiting rooms and pharmacies, 

and the distribution of leaflets (Curry et al., 2006). In a 2003 survey of 200 Aucklanders 

regarding the PHARMAC campaign, only 30% of respondents were aware of the campaign. Of 

those, 75% could not recall where they had been exposed to it, and 21% recalled seeing posters 

at their doctor’s clinic. The survey found no reduction in the number of people who believed 

antibiotics were effective for treating viral infections, however the campaign may have had some 

success as there was a reduction in consumers seeking medical attention for common colds (Curry 

et al. 2006).    

In a review of 60 national campaigns, 87% included the distribution of education and 

communication material including pamphlets, brochures, or leaflets (73%); posters 

(68%); letters to stakeholders (47%); print media adverts (27%); and billboards and 

public transport signs (23%) (Saam et al., 2017). Information was also disseminated online in 

77% of campaigns, on public television and radio in 52% of campaigns, and on private television 

and radio spots in 47% of campaigns.  

A systematic review of studies of interventions found that mass media campaigns were most 

common, with the majority of these using mixed media such as websites, billboards, radio, 

television, print media, stickers, posters, and pamphlets (Price et al., 2018). Other campaigns 

included school-based interventions, such as a peer-taught programme, interactive workshops, 

web-based games, presentations, and lesson packs.  

A randomised controlled trial of 558 children (and their parents) in the United Kingdom attending 

general practice consultations for a respiratory tract infection studied the effects of the clinician’s 

use of an interactive booklet on antibiotic prescribing (Francis et al., 2009). In the intervention 

group, clinicians undertook online training and used the eight-page booklet to provide 

information on respiratory tract infections to children and their parents. The booklet was then 

given to the consumers to take home. The study found that antibiotics were prescribed to 19.5% 

of children, which was less than half of the prescription rate for the control group (40.8%). The 
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authors also found that there was a significant difference in the number of parents who said they 

would consult their doctor for similar symptoms in the future (Francis et al., 2009).  

Price et al. (2018) suggested that in order to maximise the effectiveness of a campaign and 

instigate cultural change, the entire population of a country should be addressed simultaneously 

but that this should be done through a diverse range of interventions aimed at different 

population groups.  

3.8.3. Key messages  

New Zealand’s ‘Wise use of antibiotics campaign’ aimed to reduce antibiotic use by 

communicating the message that antibiotics are ineffective against viruses (Curry et al., 

2006). As discussed above, the success of this campaign is uncertain.   

In a review of 60 public awareness campaigns, the WHO found that key messages were 

most effective when they were based on scientific evidence and behavioural change 

concepts (Saam et al., 2017). The authors identified the following key messages from the 

campaigns: 

• Misuse/overuse of antibiotics causes resistance (78% of campaigns); 

• If we use antibiotics incorrectly we will lose them/ they will become ineffective (72% of 

campaigns); 

• Hand washing can prevent the spread of infection/ wash your hands (68% of 

campaigns); 

• Judicious/prudent/responsible/appropriate/adequate use of antibiotics is important 

(68% of campaigns);  

• Antibiotics do not work against colds/flu (68%); 

• Do not save leftover antibiotics/ discard leftover antibiotics (50% of campaigns); and 

• Do not use/buy antibiotics without a prescription (43% of campaigns). 

One concern raised in the literature was that messages promoting self-care could prevent 

consumers from seeking medical advice when necessary, and may contradict other health 

promotion messaging (Public Health England, 2015). In New Zealand, this is particularly relevant 

to rheumatic fever messaging, which emphasises the importance of seeking medical advice for 

sore throats (PHARMAC, 2017). 
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 Drivers of antimicrobial consumption  19 

4. KEY THEMES FROM THE STOCKTAKE  

Ten sets of resources from New Zealand and international authorities were identified in the 

stocktake. These resources are summarised in Appendix 4 and the communication methods and 

key messages are discussed below.  

Five of the resource sets were New Zealand-based and four were international.  

The New Zealand resources reviewed in the stocktake were produced by  

• Choose Wisely NZ (links to the international Choose Wisely campaign) 

• The Royal Society Te Apārangi 

• Canterbury District Health Board 

• Ministry of Health 

• PHARMAC. 

The international resources reviewed were produced by  

• The World Health Organization 

• Public Health England (two sets)  

• NPS Medicine Wise 

• Canadian Red Cross. 

The findings from the stocktake were largely aligned with the findings from the literature review 

in relation to interventions (Section 3.8). The key messages in the resources respond to some of 

the drivers identified in the literature, including knowledge and beliefs about antibiotics and AMR 

(Section 3.2), expectations for unnecessary prescriptions (Section 3.3), the viability of alternative 

treatments (Section 3.5.4), and behaviours such as self-medication and not finishing courses of 

antibiotics (Section 3.5).  

4.1. Communication methods  

Four of the ten sets of resources were written resources such as factsheets, leaflets, and brochures. 

These were the most common resource in the stocktake with a total of 14 resources in the four 

sets of resources  These written resources tended to include plain language messaging (in 

English). Most resources emphasised short, simple messages while others provided more complex 

information. Presentation varied, with some resources being text-heavy (such as the Choose 

Wisely factsheets) and others including limited text supplemented by colourful infographics (such 

as the WHO’s one-page flyers).  

Four of the ten sets of resources were videos. These were the next most common resource, with 

13 resources in the four sets. These included short animated videos, interviews with experts, a 

montage of captioned photos, and a filmed advertisement. Some employed short catch phrases 

such as “keep the bugs outta the club” (NPS Medicine Wise) and “antibiotics don’t do colds and 

flu” (PHARMAC) and these videos employed the use of humour to communicate key messages. 

Other videos had a more serious tone and conveyed more detailed information to emphasise the 

dangers of antimicrobial resistance (such as the Royal Society videos).  
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Other resources included educational resource packs for teachers, activity books, a poster, and an 

awareness letter (described below).  

Two sets of resources included a mix of media.  The Royal Society had videos and pamphlets, and 

the Canterbury District Health Board had a poster, a flyer, and a letter from prescribers to 

consumers to raise awareness about when antibiotics are an appropriate treatment option.  

One resource, a pamphlet from the Royal Society, had both English and Te Reo Māori versions. 

This was the only example of a resource that was available in more than one language, and the 

only resource in a language other than English.  

4.2. Messages  

The messages in the stocktake resources had close alignment with the most common messages in 

national health promotion campaigns, as identified by the WHO (World Health Organization, 

2012) – see Section 3.8.3.  

Messages in the resources can be divided into four key themes:  

• Antibiotics are effective for bacterial infections but not viruses 

• Antimicrobial resistance  

• Preventing the spread of infections 

• Following medical advice.  

4.2.1. Antibiotics are effective for bacterial infections but not viruses 

This was the strongest theme in the resources stocktake, with messages including: 

• Antibiotics are not effective against viruses (18 resources from nine sets of resources) 

• Antibiotics should not be used for coughs, colds, or flu (13 resources from seven sets) 

• Antibiotics kill bacteria/ are effective against bacterial infections (12 resources from 

seven sets). 

This theme reflects the findings in Sections 3.2.1 and 3.2.2 of the literature review – that many 

consumers are not aware that antibiotics are only effective for bacterial infections and that they 

are not effective for colds and flu. 

4.2.2. Antimicrobial resistance  

Nine sets of resources included messages relating to antimicrobial (or antibiotic) resistance. 

Messages in the resources on AMR included: 

• Unnecessary use of antibiotics contributes to antibiotic resistance (14 resources from 

seven sets) 

• AMR means that some antimicrobials become less effective or ineffective for infections 

they used to be effective in treating (10 resources from five sets) 

• Bacteria are becoming resistant to antibiotics (five resources from five sets) 

• AMR is a significant threat (nine resources from four sets) 

• Individuals can help slow AMR (four resources from four sets). 
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This theme relates to the findings in Section 3.2.4 that consumers have limited knowledge of AMR, 

and that AMR is only sometimes a driver of consumption behaviour.  

4.2.3. Preventing the spread of infections 

A number of messages relating to preventing the spread of infections (both viral and bacterial) 

were included in the resources. Most common prevention messages included: 

• Practice good hand hygiene (10 resources from seven sets) 

• Vaccinations can prevent infections (five resources from four sets) 

• Exercise safe food handling practices (four resources from four sets).  

Other messages included limiting contact with others when sick, practicing cough and sneeze 

etiquette, and practicing safe sex.  

Preventing the spread of disease was not identified as a driver of antimicrobial consumption 

behaviours, however it was a common message in international awareness campaigns in Section 

3.8.3. Preventing the spread of viral infections may also impact on inappropriate demand for and 

consumption of antibiotics for colds and flus, as discussed in Section 3.2 2   

4.2.4. Following medical advice 

Some resources included messages encouraging consumers to follow medical advice relating to 

antibiotics. Messages included: 

• Only take antibiotics as prescribed (seven resources from five sets) 

• Don’t share antibiotics (five resources from five sets) 

• Do not pressure your doctor to prescribe antibiotics (seven resources from four sets) 

• Complete courses of antibiotics when they are prescribed (four resources from four sets).  

Messages around following medical advice reflect the inappropriate consumption behaviours 

identified in Section 3.5 of the litera ure review, including self-medication and completing courses 

of antibiotics.  

4.2.5. Other messages  

A number of other messages were identified in the resources. These included: 

• Suggestions of alternative treatment options 

• Antibiotics can have harmful side effects 

• When needed, antibiotics can help/ save lives 

• Doctors won’t prescribe antibiotics when they aren’t necessary  

• The use of antibiotic soaps and cleaning products can contribute to AMR 

• Most microbes are harmless or beneficial.  
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5. CONCLUSIONS 

The literature emphasised significant variation in knowledge and beliefs relating to 

antimicrobials. Perhaps the most widespread misconception was that antibiotics are effective for 

the treatment of colds and flu. The interventions analysed in the literature and the resources 

examined in the stocktake included messages that addressed lack of knowledge and inaccurate 

beliefs, including the messages that antibiotics are not effective against viruses and antibiotics 

should not be used for coughs, colds, or flu. 

Consumers entering a medical consultation with the expectation of being prescribed 
antibiotics was another theme in the literature, with the biggest drivers being expectations based 

on past experiences and prescriptions being perceived as validating the consumer’s health 

concerns. This was reflected in the stocktake of resources, with common messages relating to 

following medical advice, include the message: do not pressure your doctor to prescribe antibiotics. 

Other drivers for seeking and using antimicrobials included delayed prescribing, repeat 

prescriptions, pressure from third parties, and the quality of the consumer/prescriber 

relationship – with established relationships and effective communication leading to shared 

expectations. 

Other behaviours relating to the use of antibiotics included self-medication, completing (or 

failing to complete) courses of antibiotics, disposal of antibiotics, and the use and perceived 

acceptability of alternative treatment options. Other than the disposal of antibiotics, these themes 

were prevalent in the interventions analysed in the literature and the stocktake of resources.  

Culture and ethnicity appears to play a significant role in the consumption of antibiotics. Use of 

antibiotics in New Zealand is highest in Pacific populations and lowest amongst Māori. There was 

a significant gap in the literature around the drivers influencing the consumption of antimicrobials 

in these two groups. The literature also discussed how the prescribing environment of an 

immigrant’s home country can affect their consumption of antibiotics.  

Population groups that were examined in the literature included parents (who are driven by 

parental anxiety and concern for their child), adolescents and young adults (who have high rates 

of antibiotic consumption), older people (who have the highest rates of antibiotic consumption), 

those with lower levels of education (who were more likely to have limited knowledge and 

inaccurate beliefs about antibiotics), and women (who consume more antibiotics than men). 

Literature on interventions found that key factors that contributed to successful campaigns 

included simple and carefully designed messages, targeting a wide range of audiences, using mass 

media and social media, and repeating key messages continuously. While the majority of 

interventions covered in the literature demonstrated positive outcomes, others did not. 

Resources examined in the stocktake were consistent with the literature review findings, and the 

key messages had significant alignment with the drivers for seeking and using antimicrobials that 

were identified in the literature.  

The literature focused on the prescription of antibiotics by General Practitioners. Very little 

research appears to have been undertaken on the drivers of seeking and consuming other 

antimicrobials (such as antifungals, antivirals, and antiparasitics), and seeking antimicrobials 

from other prescribers (such as dentists).  Rele
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Databases 

The following databases were included in the search: 

• Ovid MEDLINE(R)  

• Ovid Nursing Database   

• PsycINFO   

• Scopus 

• Embase 

• Cochrane. 

Inclusion criteria  

Results were reviewed against the following inclusion criteria: 

• Currency (published since 2000 (the date range was reduced down from 1995 

onwards)) 

• Relevance to research questions 

• Scope 

• English language, and 

• Material that exhibits methodological rigour
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Antibiotics – Coughs, colds and 
sore throats 

http://choosingwisely.org.nz/wp-
content/uploads/2016/12/Formatted-
Anti-biotics-Coughs-colds-and-sore-
throats.pdf 

• If you have a viral infection of the ear, nose, throat, sinuses or chest, antibiotics won’t make you 
feel better or recover faster 

• Talk to your health professional about why you probably don’t need antibiotics 

• Coughs, colds, earaches, sinus congestion problems and sore throats are usually caused by a 
virus 

• Antibiotics kill bacteria, not viruses 

• When antibiotics are necessary, the benefits far outweigh the risks, but when they are not 
needed, you are taking an unnecessary risk 

• People taking an antibiotic may experience side effects such as diarrhoea, nausea or vomiting 

• Unnecessary use of antibiotics can lead to antibiotic resistance 

• Alternative treatments include rest, home remedies, and symptom-relieving medicines   

Antibiotics for urinary tract 
infections: When you need them 
and when you don’t 

http://choosingwisely.org.nz/wp-
content/uploads/2018/03/Antibiotics-for-
urinary-infections.pdf 

• People without symptoms should not be tested or treated for a UTI unless they are pregnant or 
about to have some types of surgery 

• Antibiotics can have side effects, such as fever, rash, diarrhoea, nausea, vomiting, headache, 
tendon ruptures, and nerve damage 

• Antibiotics can kill “friendly” bacteria in the body. This can lead to vaginal yeast infections 

• Antibiotics can lead to lead to infections, severe diarrhoea, hospitalisation, and even death 

• If you have UTI symptoms, antibiotics can help  

• UTIs can be prevented by drinking water, not holding in urine, and using good hygiene.  

Antibiotics for sinusitis http://choosingwisely.org.nz/wp-
content/uploads/2016/12/Formatted-
Antibiotics-for-sinusitis.pdf 

• People with sinusitis are often prescribed antibiotics. But most people don’t need them 

• Sinusitis almost always stems from a viral infection, not a bacterial one 

• Antibiotics don’t work against viruses  

• About one in four people who take antibiotics report side effects, such as a rash, dizziness and 
stomach problems. In rare cases, they can cause severe allergic reactions 

• Overuse of antibiotics also encourages the growth of bacteria that can’t be controlled easily 
with drugs. That makes you more vulnerable to antibiotic resistant infections and undermines 
the usefulness of antibiotics for everyone 

• Antibiotics should usually only be considered when symptoms last longer than a week, start to 
improve but then worsen again, or are very severe 

Pamphlets, 
Videos 

Drug-resistant infections are hard 
to treat 

https://royalsociety.org.nz/assets/Uploads
/Factsheet-Drug-resistant-infections-are-
hard-to-treat-web.pdf 

Royal Society Te 
Apārangi 

• Drug-resistant bacteria that have emerged in animals and the environment can also infect 
people 

• We can slow the spread of bacteria and other microbes by following good personal hygiene and 
food handling practices 

• Using antibacterial soaps and cleaning products can lead to more drug-resistant bacteria 

• The best protection against some of the most serious infectious diseases is to stay up to date 
with vaccinations 

• Only take antibiotics when prescribed  

• Never share your prescription with others 

• Use of images – but no bright colours  

• Printable foldable pamphlet  

• Language is easy to understand – 
communicates complex messages and 
scientific content in an accessible way  

• Some of the information may be 
unnecessarily complicated – e.g. genetic 
changes to bacteria  

He uaua ake te rongoā i ngā 
whakapokenga ātete rongoā (Te 
Reo version of above factsheet) 

https://royalsociety.org nz/assets/docume
nts/Factsheet-He-uaua-ake-te-rongoa-i-
nga-whakapokenga-atete-rongoa-web.pdf 
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• Complete your prescribed course according to your doctor’s advice, and do not use leftover 
antibiotics 

• Never demand antibiotics if your doctor thinks they are unnecessary 

• Antibiotics cannot treat viral infections such as cold and flu, and these illnesses usually resolve 
without any need for medical attention 

• Medicines may not work as well in future because the bacteria and other microbes that cause 
infectious diseases are becoming resistant to these medicines 

• Without urgent action drug-resistant infections could kill 10 million people globally per year by 
2050. In New Zealand, this will mean more people get sick and some will die from drug-
resistant infections in our communities 

• Drug-resistant infections spread in the same ways as other infectious disease 

• If you catch a drug-resistant infection, it may take much longer to treat than other infections. 
You may require expensive antibiotics with harsh side effects, or require surgery to remove 
infected areas 

Antimicrobial resistance: A major 
health issue 

https://royalsociety.org.nz/media/show/2 
• AMR makes some medicines unusable and some infections untreatable 

• By 2050 more than ten million people could be dying from AMR infections per year (more than 
cancer) 

• New Zealand is as vulnerable as the rest of the world  

• Misusing antibiotics makes resistant bacteria flourish  

• New medicines and the national action plan will help – but can only delay AMR 

• We can help: wash hands and use antibiotics wisely  

• Only take antibiotics when and as prescribed, and don’t demand antibiotics for you or your pets  

• Video 

• Interview with Dr Siouxsie Wiles, 
Microbiologist in her lab 

• Simple information explained by an 
authoritative figure 

• Good production quality  

• 2 minute length 

How to help slow the spread of 
antibiotic resistant bacteria 

https://royalsociety.org.nz/media/show/6 
• We must handle antibiotics with care so they remain effective for as long as possible  

• Wash hands properly, avoiding antibiotic soaps 

• Follow good food-handling practices  

• Stay up-to-date with vaccinations  

• Use antibiotics wisely and only as prescribed 

• Antibiotics do not treat colds or flus 

• Do not demand antibiotics from your doctor  

• Animated videos 

• Simple infographics with a voiceover and 
words displaying key messages 

• Simple and concise messages  

• 40- 50 second length 

How antibiotic resistant bacteria 
spread 

https://royalsociety.org.nz/media/show/5 
• Most bacteria are harmless or beneficial, but some can cause disease 

• If disease causing bacteria become resistant to antibiotics they become difficult or impossible 
to treat  

• Antibiotic resistant bacteria are spread by contact between people, food, animals, and the 
environment 

• When we travel overseas we can bring back antibiotic resistant bacteria to New Zealand  

• New Zealand is exposed to AMR  

How bacteria develop resistance 
to antibiotics 

https://royalsociety.org.nz/media/show/4 
• Antibiotics are used to treat bacterial infections 
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• Bacteria can become resistant to the antibiotics used against them, and can survive and be 
passed on to other bacteria (even unrelated bacteria) 

• Misuse of antibiotics is accelerating antibiotic resistance – this is why they need to be used 
wisely  

Brochures Think Twice, Seek Advice http://www.who.int/campaigns/world-
antibiotic-awareness-
week/2017/infographics/seek-
advice.pdf?ua=1  

WHO 
• Taking antibiotics when they are not needed accelerates emergence of antibiotic resistance, 

one of the biggest threats to global health 

• Overuse of antibiotics can cause bacteria to become resistant, meaning current treatments will 
no longer work 

• Not all infections can be treated with antibiotics; antibiotics don’t cure viruses like colds and flu 

• Only take antibiotics prescribed to you, do not share them with family or friends 

• Antibiotics are not always the answer. Do not demand antibiotics if your health care 
professional says you don’t need them 

• Always seek the advice of a qualified health care professional when taking antibiotics 
 

• One-page flyers  

• Catchy phrases 

• Simple statements 

• Limited text 

• Engaging infographics and use of colour  

Everyone has a role to play … http://www.who.int/campaigns/world-
antibiotic-awareness-
week/2017/infographics/role-to-
play.pdf?ua=1  

• You can help prevent antibiotic resistance  

• Preventing infection can reduce the use of antibiotics and limit the spread of antibiotic 
resistance. Good basic hygiene is one of the most effective ways to reduce the risk of infection. 

• Wash hands properly 

• Prepare food hygienically 

• Limit close contact with others when you are sick  

• Practice safe sex 

• Keep your vaccinations up to date  

• Stand up for your right to safe water and sanitation  

Misusing and overusing 
antibiotics puts us all at risk 

http://www.who.int/campaigns/world-
antibiotic-awareness-
week/2017/infographics/antibiotics-
misuse.pdf?ua=1  

• Taking antibiotics when they are not needed accelerates emergence of antibiotic resistance, 
one of the biggest threats to global health 

• Overuse of antibiotics can cause bacteria to become resistant, meaning current treatments will 
no longer work 

• It is the bacteria itself not the person or the animal – that becomes resistant to antibiotics 

• When bacteria become resistant to antibiotics, common infections will no longer be treatable 

• Antibiotic resistant infections can affect anyone 

• Antibiotic resistant infections can lead to longer hospital stays, higher medical costs and more 
deaths 

Flyer, poster, 
awareness letter 

Keeping antibiotics effective, with 
your help 

https://www.health.govt nz/system/files/
documents/pages/antibiotic-awareness-
flyer.pdf 

Canterbury DHB 
 

• Antibiotics are for fighting serious infections caused by some bacteria. If your symptoms are 
caused by a virus, an antibiotic won’t help 

• Antibiotics can have side effects such as skin rashes, diarrhoea, or thrush 

• Resistant bacteria may survive and later develop into an infection that will be hard, maybe even 
impossible, to treat 

• A4 flyer/ information sheet, poster, and 
awareness letter  

• Bright colours and consistent messaging 
across resources Rele
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• Each time antibiotics are used, there is a chance that some bacteria will survive and be resistant 
to future treatment – which is why you should use them according to medical advice and only 
when it is absolutely necessary 

• Listen to your health professional’s advice if they say antibiotics won’t work for you  

• We won’t prescribe antibiotics when they are likely to do more harm than good 

• Plain language  

• Large text with lots of space 

• Emphasises that both clinicians and 
consumers have a role in reducing 
unnecessary use of antibiotics  

 
Antibiotics can help, but they can 
also harm 

https://www.health.govt.nz/system/files/
documents/pages/antibiotics-awareness-
poster.pdf  

• Antibiotics are for fighting serious infections caused by some bacteria  They don’t work on 
viruses such as colds and flu 

• Taking antibiotics ‘just in case’ can harm you. They can have unpleasant side effects and make 
you vulnerable to new infections for a time after treatment 

• Each time antibiotics are used some resistant bacteria may survive, making infections harder to 
treat in future 

• Follow your health professional’s instructions and listen to their advice. By following it you can 
help keep antibiotics effective into the futu e 

• We won’t prescribe antibiotics when they are likely to do more harm than good 
 

Your health is very important to 
us 

https://www.health.govt.nz/system/files/
documents/pages/antibiotics-awareness-
letter.pdf  

• We promise to recommend the best possible treatments and explain them and prescribe 
antibiotics, only if they are likely to be effective  

• Listen to and follow your health professional’s advice  

• Do not ask for antibiotics for virus infections, like cold or flu  

• Antibiotics are for fighting serious infections caused by some bacteria. If your symptoms are 
caused by a virus, an antibiotic won’t help 

• Antibiotics can have side effects such as skin rashes, diarrhoea, or thrush. Also, for a while after 
taking antibiotics you will be more vulnerable to new infections 

Videos Antibiotic resistance is a problem 
we can’t ignore 

https://www.health.govt.nz/our-
work/diseases-and-
conditions/antimicrobial-
resistance/world-antibiotic-awareness-
week-2017 

Ministry of Health 
• A cut or scratch from an animal or from gardening could be dangerous as a result of antibiotic 

resistance 

• Antibiotics can be lifesaving  

• Some antibiotics are becoming less effective or have stopped working for some infections  

• Animated video  

• Montage of emotive photos (puppies, 
kittens, flowers), with captions and backing 
track  

• 50 seconds 
 

Antibiotic awareness:  the global 
challenge: Dr Caroline McElnay 

• Antimicrobial resistance is when organisms like bacteria develop a resistance to the medicines 
that we usually use to treat them. Those medicines are then less effective and sometimes 
ineffective at treating diseases caused by those organisms.  

• We can’t rely on new antibiotics being developed in time to mitigate the risks of antibiotic 
resistance 

• We need to be much more careful with the use of the antibiotics that we do have in place. 

• What's happening in the rest of the world affects us equally and it's up to us to do our part as 
well 

• We all have to play our part 

• Discusses action plan  

• Video 

• Interview with Dr Caroline McElnay 

• Simple messages from authoritative figure  

• 3 minutes in length 
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Antibiotic awareness: A GP’s 
perspective 

• Antibiotic resistance one of the most pressing health crises of our time 

• The ability to treat simple infections difficult or impossible – these can become worse and even 
deadly  

• The majority of people with a cough or cold will have viruses, and antibiotics are ineffective 
against viruses 

• We need effective antibiotics to treat severe bacterial infections  

• Understands that as a mother you want to do everything you can for your child, but antibiotics 
are not effective for many of their infections 

• Alternative treatments include getting rest, fluids, and pain relief medication  

• Misuse of antibiotics is one of the reasons why antibiotic resistance is so bad and that includes 
not only not using an antibiotic because it's been prescribed, so for example taking it for a 
shorter number of days or skipping doses, but also sharing antibiotic prescriptions 

• Video 

• Interview with Dr Cathy Stephenson, a GP 

• Talks about her experiences and concerns as 
a prescriber rather than giving messages 
directly  

• 3 minutes in length  

Antibiotic awareness: How 
hospital’s view the challenge 

• We've been taking this wonderful resource for granted and now we're starting to run into 
issues 

• You have an abusive relationship with them and we're starting to see them lose their power 
with the emergence of resistant bacteria. 

• Antibiotics are not harmless 

• It's not just a case of preserving them for next generations, it's a case of preserving them for 
that patient when they come in in a year  

• Now we have a national action plan. Hopefully this will be followed by real support for 
stewardship  

• Video 

• Interview with Chris Little from Wellington 
hospital  

• Talks about his fears and the fact he is 
already experiencing antibiotic resistance 

• 3 minutes in length  

Antibiotic awareness: PHARMAC’s 
role 

• Antibiotics, if they're not used correctly or if antimicrobial resistance is developing... that will 
undermine achieving best health outcomes from medication. 

• Health professionals are gatekeepers and should be aware of prescribing guidelines 

• There may be alternative treatments for patients 

• The common cold or cough often don’t need antibiotics  

• Video 

• Interview with Dr John Wyeth from 
PHARMAC 

• Aimed at prescribers – encouraging them to 
follow prescribing guidelines  

Antibiotic awareness: A nurse’s 
role 

• Nurses are well placed to provide education and support for patients about antibiotics and 
making sure that they have a good understanding of their treatment. 

• Vaccines can be useful in preventing influenza 

• Have conversations about the differences between bacteria and viruses and encourage patients 
not to seek antibiotics for colds and flu  

• Encourage preventative measures such as washing hands, disposing of dirty tissues, and 
keeping cuts clean 

• Tell patients not to share antibiotics  

• Video 

• Interview with Hilary Graham-Smith – a 
nurse 

• Aimed at nurses – encouraging them to 
educate the public about antibiotic use and 
prevention of infections  

Teaching 
resources 

E-Bug assembly activities http://www.e-
bug.eu/lang eng/primary pack/download
s/teacher-tools/e-
Bug%20Assembly%20Activity%20pack.pdf 

Public Health England 
• What a microbe is 

• Sneezing spreads microbes, but covering a sneeze with a tissue can prevent the spread of 
microbes to other people 

• Hand hygiene prevents the spread of infection  

• Resource pack for school teachers  

• Includes interactive lesson plans aimed at a 
range of ages which can help students to 
understand key messages about preventing 
the spread of infections, the use of 
antibiotics, and antibiotic resistance  
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• Sexual contact can lead to infection with sexually transmitted infections by exchanging fluid. 
Condoms can prevent this 

• It is important to finish a full course of antibiotics  

• Antibiotics only work against bacteria, not viruses  

• Bacteria can become resistant to antibiotics 

• Take antibiotics as prescribed and don’t use others’ leftovers 

• Innovative and engaging  

Teaching 
resources 

E-Bug Science Show (KS1 Lesson 
pack) 

http://www.e-
bug.eu/lang eng/UK%20KS1%20Pack/Key
%20Stage%201%20FULL%20PACK.pdf 

Public Health England 
• There are good and bad microbes 

• Microbes are found everywhere! They come in all shapes and sizes 

• Microbes are also called germs or bugs. There are three types of microbes: bacteria, viruses and 
fungi. Some microbes can make us ill, but most are very useful to us 

• We pick up microbes from the things we touch and can spread these to other people  

• Washing hands can help remove microbes 

• There can be harmful microbes in your sneezes  

• Microbes can spread to other people through your sneezes  - sneezes can spread germs a long 
way  

• If you sneeze into your hand you should always wash your hand afterwards  

• Sneezing into a tissue is the best way to stop the spread of colds and flu germs 

• here can be harmful microbes found on raw food, especially raw meat 

• The best way to destroy harmful microbes on meat is to cook thoroughly 

• Always wash your hands after touching raw meat 

• Raw meat should be kept on the bottom shelf of the fridge 

• Do not use the same chopping board and knife to chop raw and cooked meat 

• Meat and vegetables should be chopped on different chopping boards 

• Antibiotics are special medicines that only work on bacteria 

• You should only take antibiotics prescribed by your doctor, and you should always take the 
whole course of antibiotics 

• Never take anyone else’s antibiotics 

• Antibiotics do not work on viral infections like most coughs, colds and flu 

• Bacteria are becoming resistant to antibiotics 

• We can help prevent more bacteria from becoming resistant to antibiotics by following the 
rules stated above 

• A science show pack including lesson plans, 
worksheets, posters and activities 

• Curriculum supplement  

• Innovative and engaging 
 

Social media 
video 

Keep the bugs outta the club https://www.youtube.com/watch?v=kByjS
BAy0LM 

NPS Medicine Wise 
• Misuse and overuse of antibiotics can cause the bacteria in your body to become immune 

resulting in antibiotic resistance and this is how superbugs are created  
• Video  

• Uses humour to communicate a simple 
message 

• Clever and engaging  

Activity booklets, 
facilitators’ guides 

Bug out – Get the facts on germs 
program 

http://www.redcross.ca/how-we-
help/emergencies-and-disasters-in-

Canadian Red Cross 
• Washing your hands is the best way to keep germs away • A set of activity booklets for ages 6-8, 9-11, 

12-13 and families  
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canada/for-teachers-and-educators-of-
children/help-students-learn-about-
preventing-the-spread-of-germs/bug-out--
get-the-facts-on-germs-program 

• Be careful not to spread germs through sneezes through proper cough and sneeze etiquette  

• The differences between bacterial and viral infections 

• Immunizations have helped improve the health of people all over the world 

• Social distancing prevents the spread of infection  

• The influenza A viruses (known as the flu) can live for 24–48 hour  on ha d non-porous 
surfaces; 8–12 hours on cloth, paper or tissue; or up to 5 minutes on hands 

• The messages and activities are tailored to 
the different target groups but include 
similar sets of key messages 

• Use of images and colour 

• Easy to use  

 Kick that bug – wise use of 
antibiotics  

https://www.pharmac.govt.nz/medicines/
medicines-information/best-use-of-
medicines/kick-that-bug/  

PHARMAC 
• Antibiotics don’t do colds and flu 

• Antibiotics can only treat bacteria and not viral infections  

• Bacteria rapidly develop resistance 

• Take the lot no matter what 

• Set of three advertisements 

• Animated antibiotics, viruses, and bacteria  

• Simple messaging 

• Outdated (1998 campaign)  
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DDDs – a quantitative measure 
of antimicrobial consumption

Chris Little ‐ CCDHB

An introduction to defined daily doses (DDDs)

DDDs are a measure of drug consumption as defined by the WHO. A DDD is the
amount of drug that a typical adult patient might receive on any day for its main
indication.

They are a simple and widely accepted standardised measure of antibiotic
consumption but they were never intended to be used as an AMS metric.

They are a compromise with some significant flaws. Interpretation for comparison
between hospitals can be a challenge especially when different guidelines and dosage
regimens exist.

The DDD per 1000 bed days data for the 20 DHBs demonstrate interesting differences
in practice but they are NOT a league table. It is possibly the best quantitative
measure we have until e‐prescribing and days of therapy (DOTs).Rele
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Why measure consumption? 

Identifies outliers and best practice/issues

Benchmarking across wards, hospitals, regions to motivate change eg CCDHB tazocin

Highlights local use to clinicians and managers

Measures effectiveness of interventions eg quinolones

Can measure relationships between consumption and AMR

(Should be used alongside qualitative measures eg Point Prevalence Studies)

DDDs do not always match real world values especially in hospitals

In hospital the actual daily dose can be far higher than the DDD.

In general terms from an AMS perspective it is best to use narrow antimicrobial spectrum where possible.
However, often use of narrow spectrum agents over broad spectrum agents may create higher values.

Antibiotic DDD value (IV) ADD (IV) Ratio

Amoxicillin 1g 3g (but up to 12g) 3‐12 x higher

Augmentin 3g  3g  Accurate

Benzylpenicillin 3.6g 7.2 to 14.4g 2‐4 x higher

Flucloxacillin 2g 8 to 12g 4‐6 x higher

Meropenem 2g 2 to 3g Accurate

Tazocin 14g 12 to 16g Accurate
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DDDs values across the 20 DHBs
DDD/1000 bed days M5 L3 S1 L7 L2 L1 L5 L6 S2 M4 L4 M6 M1 S5 M2 M3 S3 S4 S6 S7

Tetracyclines (J01AA) 10.2 26.1 18.3 16.3 28.7 45.2 25.8 22.3 6.1 17.9 21.3 50.5 17.2 20.2 67.5 51.4 22.0 24.2 26.8 7.4

Penicillins with extended spectrum (J01CA) 26.9 15.6 99.5 50.8 55.6 72.0 80.2 55.2 94.3 75.1 110.1 58.4 134.1 49.2 81.6 52.0 41.2 55.5 98.2 23.6

Beta‐lactamase sensitive penicillins (J01CE) 7.8 8.2 8.0 24.0 13.9 20.6 21.2 19.8 6.9 11.9 18.9 17.9 13.2 16.1 12.7 6.8 5.9 12.9 9.9 4.1

Beta‐lactamase resistant penicillins (J01CF) 82.6 101.5 88.0 140.3 104.4 117.0 109.7 92.6 98.9 114.0 129.0 120.0 185.3 149.2 109.1 77.0 145.1 84.0 170.8 43.6

Combinations of penicillins (J01CR) 171.9 183.6 183.3 78.1 157.2 163.1 117.2 170.9 149.0 202.8 144.5 216.6 135.3 172.4 227.4 198.9 168.6 230.4 330.6 48.1

First generation of cephalosporins (J01DB) 78.8 80.8 55.4 50.5 86.5 70.6 120.5 110.1 101.4 44.2 86.5 54.3 93.2 106.9 71.2 43.1 66.4 81.3 72.2 21.3

Second generations of cephalosporin (J01DC) 60.1 53.8 66.7 159.9 70.2 62.5 121.1 62.0 85.1 85.1 96.6 73.8 93.8 68.9 84.8 95.6 182.2 84.2 55.0 2 7

Third generation of cephalosporin (J01DD) 38.1 0.6 22.2 9.5 19.0 15.8 9.7 49.2 31.5 14.8 30.5 40.7 28.1 54.0 11.6 76.2 49.9 38.7 38.0 9.1

Fourth generation of cephalosporin (J01DE01) 2.9 1.7 0.7 0.5 1.3 0.8 0.2 2.1 0.0 5.7 0.0 0.4 0.0 2.7 4.4 1.5 0.3 1.2 3.0 0.0

Other cephalosporins and penems (J01D1) 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.2 0.0 0.0

Monobactams (J01DF) 0.0 0.0 0.0 2.2 0.0 1.42 0.6 0.0 0.1 0.1 0.03 0.0 0.0 0.0 0.1 0.9 0.0 0.0 0.0 0

Carbapenems (J01DH) 10.1 6.8 2.6 22.3 16.2 14.3 16.4 27.2 6.9 14.8 25.2 8.9 13.9 8.6 19.3 24.9 6.0 8.3 13 2.2

Trimethoprim (J01EA01) 9.8 8.4 17.7 6.9 18.9 13.3 15.0 12.6 20.0 20.2 4.2 22.4 11.0 22.9 29.2 14.8 25.8 23.3 0.4 7.5

Sulphonamides (J01EC) 0.0 0.5 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Trimethoprim with sulphonamides (J01EE) 8.7 20.4 4.2 12.7 9.5 20.4 8.2 9.9 8.0 7.7 16.7 16.1 9.2 11.3 14.0 5.7 7.0 14.2 10.5 8.9

Macrolides (J01FA) 79.6 49.7 47.2 65.1 50.1 44.5 63.1 59.0 96.9 62.9 68.6 72.9 83.6 88.0 72.4 90.4 110 4.3 87.9 32.2

Lincosamides (J01FF) 20.1 19.3 12.6 9.6 11.0 5.0 5.7 10.8 7.6 23.2 9.1 14.3 7.4 17.0 20.9 7.7 12.2 27. 28.8 5.7

Aminoglycosides (J01G) 22.3 14.8 28.0 22.8 27.8 36.0 18.6 29.5 17.4 20.9 17.1 13.3 12.9 29.3 20.4 31.7 1 8 24.1 31.7 12.6

Fluoroquinolones (J01MA) 31.1 31.1 32.4 19.2 28.7 13.5 17.2 41.8 8.9 29.3 16.6 29.1 10.5 24.0 17.8 6.8 26.0 27.2 36.3 9.8

Glycopeptides (J01XA) 8.6 11.6 2.5 21.1 13.0 11.8 6.9 11.2 2.8 5.5 13.1 13.3 9.0 8.9 3.4 2 6 10 6.1 10.7 2.8

Imidazoles (J01XD) 46.5 44.5 50.6 40.8 33.7 28.0 35.1 11.7 28.6 45.8 32.9 64.5 39.4 48.9 41.8 65.9 60.8 54.9 51.8 21.8

Nitrofurans (J01XE) 2.9 5.0 3.0 1.6 7.3 9.2 9.4 1.6 4.3 3.9 3.2 6.1 2.9 3.8 3.7 3 5.0 6.1 6.8 2.5

Polymixins (J01XB) 0.0 0.1 0.0 0.0 3.5 1.1 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3. 0.0 0.0 0.0 0.0

Steroid antibacterials (J01XC01) 0.0 0.1 0.0 0.0 0.1 0.0 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Amphenicols (J01BA) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0. 0.0 0.0 0.0 0.0 0.0

Rifampicin 1.0 2.3 0.2 1.8 4.9 1.7 1.2 3.6 0.9 1.7 3.9 5.2 0.9 2 5 3.0 4.2 2.7 2.3 3.4 2.4

Other agents (J01XX08) 0.4 0.2 0.0 1.1 2.4 0.9 0.4 1.5 0.0 0.8 1.5 2.0 0.9 0.0 0.9 1.0 0.0 0.4 0.5 0.4

Total 720.4 727.0 743.1 757.3 763.9 769.7 803.6 805.1 805.6 808.4 849.5 900.7 901 904.8 918.9 919.2 967.0 021.3 1116.9 288.3

AMS Pharmacist No Yes No Yes Yes Yes Yes No Interest Yes Yes No Yes No Interest Yes Interest No No No

DHB Size (acute beds) 200‐450 450‐900 <200 450‐900 450‐900 450‐900 450‐900 450‐900 <200 200‐450 450‐900 00‐45 200‐ 50 <200 200‐450 200‐450 <200 <200 <200 <200

Acute beds 207 900 78 900 800 800 830 465 75 400 470 00 210 165 350 250 130 120 100 131

DDDs – ‘key’ antibiotics in Tertiary Hospitals  

DDD/1000 bed days L3 L7 L2 L1 L6 WEL4

Fourth generation of cephalosporin (J01DE01) 1.7 0.5 1.3 0.8 2.1 0.0

Other cephalosporins and penems (J01D1) 0.3 0.1 0.0 0.0 0.0 0.0

Monobactams (J01DF) 0.0 2.2 0.0 1.42 0.0 0.03

Carbapenems ( 01DH) 16.8 22.3 16.2 14.3 27.2 25.2

Piperacillin/Tazobactam 9.44 6.7 18.0 15.7 16.5 42.8

Lincosamides (J01FF) 19.3 9.6 11.0 5.0 10.8 9.1

Fluoroquinolones (J01MA) 31.1 19.2 28.7 13.5 41.8 16.6

G ycopeptides (J01XA) 11.6 21.1 13.0 11.8 11.2 13.1

Polymixins (J01XB) 0.1 0.0 3.5 1.1 0.2 0.0

Other agents (J01XX08) 0.2 1.1 2.4 0.9 1.5 1.5

Haematology, oncology, transplant, CF units etc will all impact on figuresRele
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DDDs – measuring success of AMS campaigns

DHB inpatient measure v Total footprint
DDD/1000 bed days 2017 AMP 2017 ALL

Tetracyclines (J01AA) 19.8 31.2

Penicillins with exten ed s ectrum (J01CA) 128.3 164.2

Beta‐lactamase sens ive penicillins (J01CE) 18.6 34.6

Beta‐lactamase resi ant pen cillins (J01CF) 135.1 176.1

Combinations  f p nici s (J01CR) 148.3 162.3

First generati n of ce halosporins (J01DB) 103.6 111.7

Second ge rations of cephalosporin (J01DC) 92.7 98.5

Third generat n of cephalosporin (J01DD) 32.6 46.8

Fourth ge e tion of cephalosporin (J01DE01) 0.0 0.0

Other cephalosporins and penems (J01D1) 0.0 0.0

Mo obactams (J01DF) 0.6 0.6

Ca apenems (J01DH) 27.4 33.9

Trimethoprim (J01EA01) 11.3 13.7

Sulphonamides (J01EC) 0.0 0.0

Trimethoprim with sulphonamides (J01EE) 14.7 16.6

Macrolides (J01FA) 73.0 82.7

Lincosamides (J01FF) 6.9 7.7

Aminoglycosides (J01G) 24.0 42.9

Fluoroquinolones (J01MA) 15.7 18.1

Glycopeptides (J01XA) 14.5 21.2

Imidazoles (J01XD) 32.2 47.3

Nitrofurans (J01XE) 7.9 9.3

Polymixins (J01XB) 0.0 0.0

Steroid antibacterials (J01XC01) 0.3 0.3

Amphenicols (J01BA) 0.0 0.0

Rifampicin 6.6 8.0

Other agents (J01XX08) 0.8 1.2

Total 915.1 1129.0

Not captured:
• Paediatrics and neonates
• Outpatient IV antibiotics
• Community supplies
• None schedule listed antibiotics
• Antifungals or antivirals
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DDDs per 1000 bed days for 20DHBs

• Not all DHBs have the capability to measure their basic antibiotic use

• Half of DHBs may not have any AMS resource for detailed analysis 

• The DDD measure shown is not the full hospital footprint!

• Drug categories may hide key antibiotic use eg tazocin, tigecycline

Measuring antibiotic consumption ‐ summary

The ideal quantitative measure of antimicrobial consumption is days of therapy
(DOTs) but this requires e‐prescribing

DDDs are a practical way to quantitatively measure antimicrobial consumption and
are useful for benchmarking and trend analysis

Quantitative measures such as PPS need to be used alongside qualitative measures ‐
only 5 DHBs have performed PPS

For last line antibiotics such as tigecycline, daptomycin, fosfomycin etc DHBs may be
able to provide DOTs or patient numbers to track resistance trends
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National Antimicrobial Susceptibility Testing Committee 
(NAC) activities

New ESR AMR surveillance reports

Antimicrobial consumption surveillance

Update on MPI plans for surveillance of AMR in bacterial 
isolates from animals

One Health Aotearoa

Update on recent ESR activities:

Year 1 activity in the NZ Antimicrobial Resistance Action 
Plan

To provide specialist advice to diagnostic laboratories and to 
promote the standardisation of antimicrobial susceptibility 
testing in NZ

10 members recruited: clinical microbiologists and medical 
lab scientists

Website: http://www.nzmn.org.nz/nz-nac/  Rele
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Consultation on draft minimum lab standards for the 
detection of carbapenemase-producing Enterobacteriaceae 
(CPE)

Ensure full susceptibility testing of all CPE, with 
retrospective testing of 2016 and 2017 CPE 

Inter-laboratory comparison of colistin susceptibility testing 
methods

Review of purpose and priorities for national antimicrobial 
resistance surveillance

New ESR AMR surveillance reports

2016 susceptibility data collected from diagnostic labs

2016 Salmonella AMR data

2017 CPE

2017 invasive Neisseria meningitidis
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Proposed second national survey of AMR 
in food-producing animals 

Animal groups:
poultry (broiler)
bobby calves
pigs
culled dairy 
E. coli and Enterococci
Campylobacter and Salmonella
Target: 300 isolates of each bacterial group from each animal 
group
Timeline changes

One Health Aotearoa has identified AMR as a research 
priority

Progress with ESR’s application to be a FAO AMR reference 
lab

Progress with ESR recruiting a (medical) specialist to lead 
AMR work
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Health AMR Governance Group

ACC Sponsored ICNet Expansion 
Project

5 June 2018

owards a National Infections Platform

ICNet as a Service

ICNet – components and uses
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Kia ora koutou,
I'd like to alert you all to work underway to raise national awareness of antibiotic resistance  Are you able 
to help us promote this work -- and associated resources -- among your local networks?

1. National science poster competition for primary/intermediate aged children -- now open
The Health Quality & Safety Commission, Ministry of Health and ACC have just launched a national 

poster competition for Year 5-8 children to raise awareness of antibiotic resistance and help 
create antibiotic guardians of the future. 

We've produced an online competition pack that provides teaching resources and information about 
antibiotic resistance and hand hygiene in New Zealand. Some of the teaching activities have also 
been translated into te reo Māori, Samoan and Tongan.

The competition encourages students to create a poster highlighting either antibiotic resistance or 
hand washing. It is open now and closes on Friday 28 September 2018.

The winning posters will be used to promote the Commission-led Patient Safety Week (which has a 
focus on hand hygiene to stop the spread of infections) from 4–10 November and World 
Antibiotic Awareness Week from 12–18 November 2018.

Could you please forward this information through your local school networks? We'd love to get 
schools from each region involved.

Feel free to contact me or Falyn Cranston: falyn.cranston@hqsc.govt.nz if you have any queries.

2. More on Patient Safety Week (4‐10 November)

The Health Quality & Safety Commission, in partnership with the Ministry of Health and ACC, is 
holding the fifth annual Patient Safety Week from 4–10 November 2018. 

The topic this year is infection prevention and control with a focus on good hand hygiene. The aim of 
the p omotion is to encourage consumers to understand why hand hygiene is important for 
their

health and the health of others, and to encourage health professionals to practice good hand 
hygiene for consumers.

Resources aimed at the public are being produced this year for the first time. See here for more 
information about Patient Safety Week and the resources currently being developed. The 
Commission will

take orders for the resources from 10 September until 28 September, distributed in time to 
promote Patient Safety Week.

If you think you can help to promote and distribute the resources into your communities, please 

Rele
as

ed
 un

de
r th

e O
ffic

ial
 In

for
mati

on
 Act 

19
82



contact the Commission team at patientsafetyweek@hqsc.govt.nz 

 
Tēnā rawa atu ki a koutou,

Marama

Marama Ellis
Senior Stakeholder Relations Advisor
Public Health Capability 
Protection, Regulation and Assurance
Ministry of Health
DDI: 04 816 3643
Mobile: 0

I work until 1.30pm Monday, Tuesday and Thursday and until 2.30pm Wednesday

s 9(2)(a)
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