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[bookmark: _Toc90027901]Antimicrobial Resistance 

The World Health Organisation (WHO) has said that antimicrobial resistance represents a major threat to human health and describes antimicrobials as life-saving drugs and one of the most important advances of the 20th century. Antimicrobial resistance is currently growing faster than we can develop new antimicrobial treatments (Morrison, Zembower 2020), resulting in diminished treatment options, due to emergence of multi-drug resistant organisms (del Arco, Tortajada et al. 2014). Factors affecting antimicrobial resistance include inappropriate antimicrobial choice and over prescribing (World Health Organization 2021) and poor compliance by patients in completing the full prescribed course (Vrijens, Urquhart 2005).

To tackle the evolving antimicrobial resistance crisis, and to preserve these vital treatments, the concept of antimicrobial stewardship (AMS) was developed. The phrase “antimicrobial stewardship” was first used by McGowan and Gerding in 1996 (McGowan, Gerding 1996) and is now the accepted terminology to describe interventions around the optimal/responsible use of antimicrobial agents. To achieve the primary aim of antimicrobial stewardship (optimal use), the following sub-categories within prescribing need to be considered: choice of drug, dosing, route, duration (Dyar, Huttner et al. 2017). This is only one aspect of AMS and to achieve the desired goals, there are other fundamental principles that must also be considered. These principles have been summaries into what has been framed as AMS toolkits. These are broad frameworks that can be applied at a local level to ensure all aspects of AMS are addressed.

[bookmark: _Toc90027902]Antimicrobial Stewardship Toolkits

There are now several AMS toolkits and resources available. An example of which can be found in chapter 9 of: Antimicrobial Stewardship – From Principles to Practice e-book. Which was developed by the British Society for Antimicrobial Chemotherapy. 
BSAC-AntimicrobialStewardship-FromPrinciplestoPractice-eBook.pdf
Chapter 9 refers to five areas for review when implementing a successful antimicrobial stewardship programme (ASP) and can be seen below in Figure 1.
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[bookmark: _Toc90027903]Figure 1 – Proposed approach for implementation of a successful antimicrobial stewardship programme

These principles are overarching, and it is at the local implementation point where details are added. For example, point four focuses on reviewing existing antimicrobial guidelines. The details are added through the incorporation of strategies such as the Start Smart Then Focus (SSTF) approach and the formulation of local restricted antimicrobial lists. 
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[bookmark: _Int_mknrRR88]In the acute hospital setting there are many patients that require treatment for infections with antimicrobials. Blood samples taken from patients to establish which antimicrobial best targets the causative organism, by the nature of the process, take several days to yield results (Reller, Weinstein et al. 2009). To initiate treatment promptly (defined as within an hour of diagnosis for sepsis (Evans, Rhodes et al. 2021) and a few hours for less severe infections) a start smart then focus approach is recommended, in all secondary care settings (Ashiru-Oredope, Diane, Sharland et al. 2012). This involves the initiation of a broad-spectrum antimicrobial, effective against a wider range of organisms (where the infection source is not known), or a narrow-spectrum antimicrobial linked to the infection source (where the infection source is either known or suspected), which is then adjusted to a more focused antimicrobial once the specific causative organism is known. 

Start Smart
Data shows that up to 50% of the antibiotics prescribed in hospitals are inappropriate (Davey, P., Brown et al. 2005). For common infections, the initial choice of antimicrobial should be based on local antimicrobial guidelines, as these take into consideration local epidemiology and antimicrobial resistance patterns. While this refers to empirical treatments for first time infections, consideration should also be given to whether the patient has experienced this infection before. Where a patient has been diagnosed with the same infection previously, the clinical team should check for cultures and sensitivities within the patients’ medical records. These will show which antimicrobials the isolated organism was sensitive to and those to which the organism was resistant. Clinical alerts and other earlier culture results should also be considered at this point. 
By minimising the use of specific antimicrobials, the section pressure on organisms can be reduced, which in turn can reduce resistance (Holmes, Moore et al. 2016). Therefore, allowing that agent to be used again in the future, rather than lost from the pool of options. 

Then Focus
The “then focus” section can be broken down into five antimicrobial prescribing decisions, which will usually take place within 48-72 hours of the first prescription. The following has been taken from the All-Wales Start Smart Then Focus audit tool SSTFProtocol.pdf (cymru.nhs.uk).



1. Stop – The patient show be continually reviewed for clinical signs of infection and where these are not present antimicrobials should be discontinued. Therefore, reducing the risks of antimicrobial resistance as well as harm due to adverse effects.
2. Switch – where intravenous route has been started a change to an oral route should be made, provided there are no absorption issues.
3. Change antimicrobials – based on cultures. This could be to either a narrower spectrum (to reduce adverse effects) or in some cases to a broader spectrum (where clinical improvement is not seen and greater cover is needed).
4. Continue – with a documented next review / discontinuation date. This should be a conscious decision that further treatment is needed.
5. Outpatient Parenteral Antimicrobial Therapy (OPAT) – This is linked to patient experience and reducing the risk of contracting other healthcare-associated infections.

The recently launched Antimicrobial Review Kit (ARK), has been designed for use in hospital setting specifically, to support the 72hour review and to discontinue unnecessary antimicrobials (Walker, Budgell et al. 2019). 

The SSTF approach also has key recommended actions that should be undertaken and how to monitor adherence (Ashiru-Oredope, D., Budd et al. 2016) 
Key monitoring parameters include:
· Documentation of clinical indication for chosen antimicrobial, both in the patients’ medical records and on their in-patient administration record
· Either a treatment duration or a review date, to be documented on the patients’ in-patient administration record
· A review of all antimicrobials between 48-72 hours post initiation

[bookmark: _Toc90027905]Restricted Antimicrobials

The World Health Organization have said that the inappropriate prescribing of antimicrobial agents is known to result in antimicrobial resistance. To reduce the risk of resistance development for specific groups of antimicrobials, within a hospital setting, the implementation of restricted lists has been advised and has shown to improve overall prescribing habits (Jayalakshmi, Priyadharshini 2019, Thuong, Shortgen et al. 2000). WHO has also recommended the use of the Access, Watch, Reserve approach (Hsia, Lee et al. 2019), antimicrobials are assigned to one of three groups, on the following bases:
1. Access – narrow-spectrum antibiotics that are either first- or second-line treatments for common infections (this should be based on local guidelines)
2. Watch – broader spectrum classes of antibiotics that are of critical importance
3. Reserve – targeted antibiotics that are used as last-resort options in multidrug-resistant infections
Table 1 shows the how WHO has classified antimicrobial agents for the Reserve group.
[bookmark: _Toc90027906]Table 1 – Antimicrobials Classified as Reserve by WHO

	Antibiotic
	Class
	Category 

	Aztreonam
	Monobactams
	Reserve

	Ceftaroline fosamil
	Fifth generation cephalosporins
	Reserve

	Ceftazidime-avibactam
	Third generation cephalosporins
	Reserve

	Ceftobiprole medocaril
	Fifth generation cephalosporins
	Reserve

	Ceftolozane-tazobactam
	Fifth generation cephalosporins
	Reserve

	Colistin
	Polymyxins
	Reserve

	Dalbavancin
	Glycopeptides
	Reserve

	Dalfopristin-quinupristin
	Streptogramins
	Reserve

	Daptomycin
	Lipopeptides
	Reserve

	Eravacycline
	Tetracyclines
	Reserve

	Faropenem
	Penems
	Reserve

	Fosfomycin (IV)
	Phosphonics
	Reserve

	Linezolid
	Oxazolidinones
	Reserve

	Meropenem-vaborbactam
	Carbapenems
	Reserve

	Minocycline (IV)
	Tetracyclines
	Reserve

	Omadacycline
	Tetracyclines
	Reserve

	Oritavancin
	Glycopeptides
	Reserve

	Plazomicin
	Aminoglycosides
	Reserve

	Polymyxin B
	Polymyxins
	Reserve

	Tedizolid
	Oxazolidinones
	Reserve

	Telavancin
	Glycopeptides
	Reserve

	Tigecycline
	Glycylcyclines
	Reserve



Full lists of antimicrobials for all three categories can be found via the WHO AWaRe Classification Database

N.B. Items marked in yellow are listed as Restricted within Aneurin Bevan University Health Board (ABUHB). This does not account for the complete ABUHB restricted antimicrobial list. When generating a local version of a restricted antimicrobial list, consideration should also be given to local epidemiology and resistance patterns. 

The role of the pharmacist is key when implementing a restricted antimicrobial list (Garau, Bassetti 2018). They are a link between the clinical team and the guidelines, in a viewable way at ward level. Therefore, providing an essential monitoring role. 

[bookmark: _Toc90027907]Antimicrobial Stewardship Improvement Projects

A variety of technology-based interventions have been introduced to reduce inappropriate antimicrobial prescribing and to improve compliance with antimicrobial guidelines. These range from stand-alone decision support systems (CDSSs), decision support within electronic prescribing systems (also known as computerised physician order entry (CPOE) (Metcalfe, Lam et al. 2017)), computerised antimicrobial approval systems (cAAS) and surveillance systems (SSs) (Baysari, Lehnbom et al. 2016). All these interventions are based around the use of electronic prescribing systems, within which rules can be set against configurable criteria. Restricted antimicrobials can be flagged to the prescriber, at the point of selection, with decision support providing additional information. Data entry for clinical indication can be mandated, as well as course durations and review dates. Although theses interventions improve compliance and prescribing, no system is fool-proof and there are always ways to bypass mandated fields. As a result, decision support alone cannot resolve all inappropriate prescribing. There is still a need for human intervention, and therefore the role of the ward-based pharmacist is vital.

[bookmark: _Toc90027908]The Pharmacy Role within Antimicrobial Stewardship

The use of ASPs (Antimicrobial Stewardship Programme) was reinforced over the last 18 months, as part of the essential monitoring of emerging COVID-19 therapies (Barlam 2021). Pharmacists played a key role in this monitoring. This was more than just clinical oversite at ward level and including additional roles, such as clinical trial set-up and supporting audits. Roles that pharmacists already undertaken, but that are not routinely linked to antimicrobial usage. 

The role of the pharmacist within ASPs is well documented. Figure 2 below is taken from an article in the International Journal of Clinical Pharmacy (Garau, Bassetti 2018). Items below the central flow bar illustrate the intervention points for pharmacists linked to AMS. 
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[bookmark: _Toc90027909]Figure 2 – Pharmacist roles within a hospital AMS programme
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Within ABUHB the process for prescribing a restricted antimicrobial involves communication and approval of a restricted antimicrobial with a member of the health boards microbiology team. This communication is then documented in the patient’s medical records and indicated on their in-patient administration record. The role of pharmacy within this process is to ensure that communication with microbiology has taken place and that it is documented on the patient’s in-patient administration record. 

For the pharmacy antimicrobial team to track and monitor restricted antimicrobial usage, an additional layer of documentation has been added to this process. This is currently in the form of a physical restricted antimicrobial folder found within the pharmacy dispensary. The details of which can be see below in Figure 3 – ABUHB Restricted Antimicrobial form. 
[image: ]
[bookmark: _Toc90027911]Figure 3 – ABUHB Restricted Antimicrobial Form

This form has two sections: the first to be completed by the ward-based pharmacy team (pharmacist or technician) and the second by the pharmacy dispenser. At the point at which the restricted antimicrobial must be supplied (dispensed by pharmacy), the member of the pharmacy team dispensing the item must check that the required item is documented, for that patient, in the restricted antimicrobial folder. An additional annotation is then added to show the quantity supplied and the date. Antimicrobials are classed as time critical medications (Graudins, Ingram et al. 2015), if not documented in the folder this would be flagged to the ward-based team and a limited supply dispensed to cover 24 hours only.

At present ABUHB has neither an e-prescribing solution nor a complete e-patient record. The All-Wales tender framework for a Hospital Electronic Prescribing and Medicines Administration (HEPMA) system, from which health boards will be able to select an e-prescribing solution, is currently in progress. It is expected that it will be 2023 at the earliest before ABUHB can start the implementation of an e-prescribing solution. 


ABUHB does have an in-house electronic platform known as Clinical Workstation (CWS). Functionality within CWS includes some electronic documentation of out-patient activity along with telephone consultations. Out-patient activity is captured as scanned paper documents uploaded to the patients’ record post the appointment. Telephone consultations can be documented via pre-formatted “e-forms,” available to complete within CWS. The health board’s e-discharge system is also found within CWS, along with the pathology and radiology systems. 

Most of the clinical information about a patient’s diagnosis and treatment is kept in a paper record. There is on-going work to improve access to these records, by scanning them to CWS post an admission episode. In addition to this the microbiology and CWS teams are currently in collaboration to develop an “e-form,” to sit within CWS. This would serve to electronically document clinical discussions with the microbiology team and prescribing advice given by them. Resulting in better access to the relevant information required by the pharmacy team, for completion of the restricted antimicrobial form. This would be a searchable document, within the patients' electronic records on CWS and would also be typed rather than handwritten, with mandatory fields for the essential information. 

[bookmark: _Toc90027912]Behaviour Change and Terminology

From a Cochrane review it was found that social and behavioural change isn’t always considered in AMS (Lorencatto, Charani et al. 2018), so, as part of this project the behaviour change wheel (Michie, van Stralen et al. 2011) and specifically, the COM-B system were considered.

To understand what the change needs are, we must first understand the current behaviour. Compliance by pharmacy staff in completing to paper antimicrobial form is significantly below the require 100%. As a member of a pharmacy ward-based team, with personal experience of a requirement to complete the form, there are several behavioural and environmental factors that could be contributing to this low compliance. 

A change in underlying work process 

In November 2020 ABUHB opened the Grange University Hospital (GUH), as a specialist and critical care centre. The introduction of this new hospital changed aspects of how pharmacy worked at ward level, due to a notable change in patient flow within the system. Which affected some of the pre-existing documentation processes. 

The new model across the health board meant that patients would be triaged (prior to attending a hospital site within ABUHB, e.g., via the ambulance call centre of 111) and then directed to a site based on their individual care needs. Prior to the opening of GUH, the decision on which site to attend was based predominantly on geography. As GUH is designed as a critical care site, once a patient no longer needs the elevated level of clinical intervention provided at GUH, they are then transferred “stepped down” to one the local district general (LGH) hospital sites within ABUHB. These are still acute hospitals but without critical care levels of support.

Critical care levels have been defined by the NHS and can be found in the data model dictionary via CRITICAL CARE LEVEL (datadictionary.nhs.uk)
Levels are defined from 0-3 and are described as:
[bookmark: _Int_RygTFsfC]Level 0 – “patients whose needs can be met through normal ward care in an acute hospital”
[bookmark: _Int_J9YyRmaH]Level 1 – “patients at risk of their condition deteriorating, or those recently relocated from higher levels of care, whose needs can be met on an acute ward with additional advice and support from the critical care team” – This would cover step down patients.
Level 2 – “patients requiring more detailed observation or intervention including support for a single failing organ system or post-operative care and those “stepped down” from higher levels of care” – This would be a High Dependence Unit (HDU), with patients stepped down from an Intensive Care Unit (ICU).
Level 3 – “patients requiring advanced respiratory support alone or monitoring and support for two or more organ systems. This level includes all complex patients requiring support for multi-organ failure” This would be an ICU.
N.B. Within ABUHB: GUH covers both clinical specialist wards and level 2-3 critical care wards. The three acute sites within ABUHB cover some speciality wards at levels 0-1. 

In general, once stepped down to an acute hospital, a patient would then remain there until they were well enough to be discharged home. However, should a patient’s clinical condition deteriorate, they could be transferred “stepped up” to GUH to be stabilised and then stepped back down to an LGH. It is this change in flow that has affected some of the documentation-based activities of the pharmacy team, as prior to this it was rare for a patient to be transferred between ABUHB hospital sites. Although transfers between different wards within a hospital was and is still common.



Pre-change documentation

[bookmark: _Int_ZFOMoQCf]As pharmacists reviewing patients at ward level, it is standard practise to complete a “pharmaceutical care plan”, which summaries the key details about the patient, their reason for hospital admission and any required follow-up actions. Including information such as the use of a restricted antimicrobial. These paper care plans were kept separately in designated pharmacy ward folders, stored in the pharmacy dispensary. Pharmacist would then take these folders to the ward daily and update the care plans as needed. When they was a requirement to complete the restricted antimicrobial folder within the pharmacy dispensary, information could be obtained via the paper care plan. If a patient was transferred to another ward within the same hospital, the paper care plan could be transferred to the new ward, by simply placing it into the file slot for that ward. Ensuring prompt transfer of information. If a patient needed a follow-up action the next day, the care plan could by “flagged” in the folder (by raising it up). Therefore, allowing the ward pharmacist to priorities patients.

With the patient flow now including regular transfers between hospital sites within ABUHB, the transfer of the paper care plan becomes much harder. To try and overcome the issues of paper data transfer, a pilot was undertaken whereby the care plans remained in the patient’s medical records. Ensuring the summarized information was available regardless of hospital site. The problem that then arose by moving the paper care plan to the patient medical records, was that it then became unfit for purpose. Removing the quick reference source for pharmacists and the ability to have oversight of the whole ward in one place. All patient information can now only be obtained at ward level, from the patients’ medical records. A new process now needs to be set up to complete the restricted antimicrobial documentation, and this is one reason the project is looking to investigate the use of technology to document information at source, while reviewing the medical records at ward level. 

Understanding the baseline behavioural 

When looking at the COM-B system for understanding behaviours, the scenario described above can be linked to the opportunity section. As it shows where a change in practice has affected the opportunity to document the required information. With ward-based data entry then offering an opportunity to reduce the duplication of effort needed when required to log the information within pharmacy. Allowing the task to be highlighted and completed simultaneously. 

The use of positive language can help when we look at behaviour change. Using terminology that has a shared positive language, promotes a more collaborative environment (Horton 2019). Consideration has been given at a stakeholder level to shift away from the term restricted (in the context of a restricted antimicrobial list), to the positive language of the term protected. From the perspective of behaviour this can then be linked back to the motivation section of the COM-B system. 

The remaining section of the COM-B system to consider is capability. For this project, the capability issue is less around gathering the relevant data and more about the IT (Information Technology) skills of the pharmacy workforce. This is something that needs to be looked at and tackled on a more global level, within pharmacy. The current staff range vastly, in both age and IT capabilities. This prompts to need for training to raise the overall baseline IT skills level, for which a start small approach is need. 

There are other social and behavioural determinants linked to antimicrobial prescribing and a study by Charani in 2013 (CHARANI, CASTRO-SANCHEZ et al. 2013) looking at prescribing etiquette, found three main themes. One significant theme was around decision-making autonomy, with prescribers wanted to be able to make decisions without the requirement for authorisation. A culture of hierarchy was also shown to have a negative impact on antimicrobial prescribing. With junior staff less likely to question the prescribing of a senior. This can then lead to sustained poor prescribing habits. The final theme highlighted was around the limitations of local guidelines. With prescribers saying that there aren’t always easy to follow or that they don’t always cover what they need to know. To address these themes, there is a requirement for strong leadership and support from the top, to empower staff to become antimicrobial guardians. 

An article in the International Journal of Antimicrobial Agents (Davey, Peter, Peden et al. 2015) suggested that there is compelling evidence the use of feedback and self-motivation as effective behaviour change techniques, within antimicrobial stewardship. It is therefore worth considering where the data generated from an electronic restricted antimicrobial form, cross referenced with supplies, could be used as a form of feedback on compliance. 

[bookmark: _Toc90027913]Scope

The scope of this project covers adult in-patients, on a general hospital ward (excluding intensive care units), on an acute hospital site within ABUHB, prescribed a restricted antimicrobial for any infection type.
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A literature review was undertaken using the on-line platform available through the university library. 
The literature search was undertaken during November-December 2021, with the following MESH terms:
· Antimicrobial stewardship
· Antimicrobial stewardship programmes
· Antimicrobials
· Start smart then focus
· Antimicrobial resistance
· Anti-infection agents
· Secondary care
· Pharmacists
· Project management approaches
· Traditional project management approaches
· Agile project management approaches
· Antimicrobial prescribing
· Behavioural change
· Prescribing behaviour
· NHS
· Antibiotic stewardship interventions
· Information technology for improvement
· Quality improvement 
· Restricted antimicrobials
· Compliance
· Patient safety

When appropriate peer reviewed articles were found, cited references were then reviewed from these documents to find other related articles.
Databases used
· UWTSD on-line library search
· PubMed
· Google Scholar 
To refine the results only peer reviewed articles: in English were selected. As antimicrobial stewardship is not a recent development the range for date published was extended to include 2010-2021. As regards articles on the topic of antimicrobial resistance, much of this research in this field has been around for decades and so resources from 1990 onwards were considered.
[bookmark: _Toc90027915]Aims & Objectives

[bookmark: _Toc90027916]Aim
The primary aim of the project is to improve the compliance with documentation of prescribing details for restricted antimicrobial agents, at all acute hospital sites within Aneurin Bevan University Health Board. 

[bookmark: _Toc90027917]Objectives
· To develop an electronic system to document restricted antimicrobial prescribing and supply, using the software available within Microsoft 365.
· To improve the compliance by pharmacy staff with completion of the restricted antimicrobial forms, by 50% within 3 months of initiation of the electronic system.
· To explore the functionality within Microsoft 365 and evaluate how elements can be applied to streamline pharmacy processes.
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Project management methodologies can be broadly divided into two types: traditional (such as Prince 2 and the Project Management Body of Knowledge (PMBOK)) and Agile. The former focus around a predefined life cycle, making them ridged, with the later allowing for a more flexibility approach that can adapt to changes during the project life cycle. When software and technology are part of the project brief it is often difficult find a good fit with just one methodology and this has resulted in the use of hybrid approaches (Copola Azenha, Aparecida Reis et al. 2020).

This project does include the use of technology; however, the main aim focuses on improvement of compliance for a current system. Therefore, the project management methodology selected as the best fit was the quality improvement (QI) framework ((Adler‐Milstein, Nong et al. 2019, Batalden, Davidoff 2007) This methodology has been used for similar projects where paper records where being transferred too electronic records (Dean, Mudege et al. 2017).
The main principles of the QI framework are summarised using four stages known the PDSA cycle: 
Plan – the change for implementation
Do – undertake the test of change
Study – assess the impact against the agreed measurable outcomes, using before and after data 
Act – either plan the next change or move to full implementation

Consideration was given to the implementation of a change management model and how this would be incorporated in the QI framework principles. The project has a clearly defined intervention, with pre-existing data to show causality, therefore a logframe matrix with a top-down approach is the most appropriate model. The use of the Theory of Change model was considered to have already been applied at the overarching antimicrobial stewardship level. Table 2 below shows the logframe for this project.






[bookmark: _Toc90027919]Table 2 – Logframe matrix 

	
	Project Summary

	Indications
	Means of Verification
	Risk / Assumptions

	Goal

	50% increase in compliance with completion of the restricted antimicrobial documents by pharmacy staff within 3 months

	Percentage of required documentation completed
	Comparison of before and after documentation completion rates 
	N/A

	Outcomes

	For 100% of pharmacy staff to log all required data, via an electronic form at ward level within 6 months 

	Data entry into the list linked to the electronic form
	Cross reference of all supplies with documentation received via the electronic form
	Pharmacy staff are capable and confident to submit information electronically 

	Outputs

	All pharmacy staff given access to the electronic form at ward level 
	Number of pharmacy staff entering data electronically
	List of pharmacy staff names as generated by the background data connected to the electronic form

	All Pharmacy staff have access to either a desk top PC or mobile device at ward level

	Activities

	To run training sessions for pharmacy staff on how to access and complete the electronic form at ward level

	Run training sessions
	Training attendance logs
	Everyone will attend a training session





[bookmark: _Toc90027920]Limitations

This project only looks at the ward-based pharmacy team data entree. Due to lack of connectivity between the Pharmacy dispensing system (WellSky) and Microsoft 365 applications the second section of the process will have to be looked at separately. This could be done as a future PDSA cycle.

While the completion of data at source should improve compliance, other factors may still be contributing to non-compliance. As a future PDSA cycle, a questionnaire to pharmacy staff around factors affecting non-compliance could be undertaken to generate future change ideas.

[bookmark: _Toc90027921]Measures

Measures include:
1. Pre change data on compliance with completion of the pharmacy restricted antimicrobial form
2. The antimicrobial team already collect and collate a range of data around HAI’s and antimicrobial usage. By date stamping the change to electronic data collection, we can assess the impact that better compliance with monitoring has on the overarching health outcomes.

It has been confirmed with a key stakeholder for this project (the ABUHB consultant antimicrobial pharmacist – who oversees the antimicrobial pharmacy team for ABUHB), that there are no other projects activity running within ABUHB that cross over with this project. Therefore, any positive results can be considered to show causality.

Throughout 2020 and 2021 there has been a drive across Wales for all health boards to move to the Microsoft 365 suite of applications. This includes access to the “Lists,” “Forms” and “Power Automate” apps. The functionally provided within these applications offer the opportunity for the development of an electronic form. This can then be accessed by all pharmacy staff, from any health board desktop computer or personal device (registered via the multifactorial authenticator). Information given in the form, can be collated within the Lists application. Allowing for easy of monitoring and filtering of data, with greater user acceptability then current options. Which include manually data transfer to an Excel spreadsheet.


[bookmark: _Toc90027922]Improvements

A potential unintentional consequence of this project could be the associated behavioural change of moving from paper document to an app-based system. If this is successful and the change adopted by staff with little resistance, then the move to using more apps in the future could be an easier transition.

With the implementation of an HEPMA system across ABUHB, it is predicted that there will still be a requirement for the documentation by pharmacy staff to show optimum use and documentation of restricted antimicrobials. A HEPMA system can incorporate decision support to guide prescribing, but in all versions of these systems decision support can be overridden or bypassed. Monitoring of information will be improved with a HEPMA system, through reporting functionality. Thus, allowing live access to prescribing data as well as retrospective analysis. However, without am integrated electronic patient record (EPR), we will still be unable to fully record, electronically, all the information current needed for restricted antimicrobial monitoring.
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COLLECT BASELINE DATA WITHIN THE ORGANISATION
Antimicrobial use and expenditure trends over time.
Local antimicrobial susceptibily data

SURVEY THE AMS CULTURE WITHIN THE ORGANISATION
‘Conduct a survey to determine the drivers for AMS within the organisation,
‘2.9 AMR, HCAI, financial
Assess the level of support for the ASP available from the executive team
Identify committees with an interest in AMS, e.g Drug and Therapeutics Committee;
define their responsibilfies and develop a reporting structure.

ASSESS THE RESOURCES AVAILABLE

Are there trained staff or staff willing to be trained in AMS?
microbiology, D, pharmacy, nursing

Do you have sufficent information technology resources to allow for easy surveillance?

REVIEW EXISTING ANTIMICROBIAL GUIDELINES AND POLICIES

Arethey current, comprehensive, evidence based and tailored to local antibiograms?
Are they readily available at the point of prescribing?

Is there a named person responsible for content of guidelines
and policies and their implementation?

REVIEW COMMUNICATION WITHIN THE ORGANISATION

What are the methods used to communicate with patients, medical,
nursing and other saff?

How can these be utlised to provide communication around the ASP?
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