



Introduction 
Antimicrobial resistance (AMR) has been acknowledged by the World Health Organisation (WHO) (2021) as one of the top 10 public health threats to humans. By 2050, it is anticipated that 10 million deaths per year will occur worldwide due to drug resistant infections (HM Government, 2019). This poses a significant risk to routine treatment such as those causing surgical sites, cancer treatment and care of neonates, respiratory infections, and other common infections (WHO, 2014). Of particular concern is the ability of bacteria to adapt their form to resist antibiotic therapy. The process is expedited by inappropriate exposure to antimicrobial therapy which has been noted globally, in the United Kingdom (UK), and in Wales with regional variation (WHO, 2021, HM Government, 2019 and National Health Service [NHS] Wales, 2016). This has led to significant efforts to manage inappropriate or unnecessary antimicrobial usage, with a key target of reducing antimicrobial usage in humans in the UK by 15% between 2019 and 2024 (Welsh Government, 2021). 
The podiatry electronic patient record (EPR) is PARIS (CIVICA, 2018) which is the system used to record the clinical diagnoses, interventions, and outcomes. According to data recorded the Podiatry foot wound case load consists of approximately 60% diabetic foot ulcers (DFU’s) with the resulting 40% of the caseload consisting of non-diabetic neuropathic, arterial, traumatic, venous and decubitus ulceration. Infection rates in DFU’s are reported as high as 60%, Lawrence et al. (2006) p.1219 and Olid et al. (2010), p.4. Furthermore, chronic ulcers (a feature of arterial and decubitus ulcers), are more susceptible to repeated infections as they are predisposed to microbial colonisation over time. With longer life expectancy and increased prevalence of diabetes (StatsWales, 2020) leading to compromise of tissue viability (Bader and Worsley, 2018, p.13) there is increasing demand for the provision of antibiotic therapy in the Podiatry service at point of care. 
In 2020 the podiatry service implemented a patient group directive (PGD) using GOV.UK (2017) guidance. This enabled qualified podiatrist to administer a range of antibiotic therapy at point of care to meet the growing demand. Since then, several podiatrists have completed a non-medical prescriber (NMP) qualification allowing them to prescribe antibiotic therapy. Graham-Clarke et al. (2018) p.5-13 in their systematic review of barriers and facilitators to non-medical prescribing, highlights most successful NMP’s have access to patient notes, are provided with post qualification support by management and, have access to and supported by the policies impacting on their scope of practice. Morely and Wacogne (2018) p.46- 48 discusses issues relating to clinical decision making for antibiotic prescription and key recommendations, including the documentation of clinical decision making and, provision of antibiotic therapy. To streamline these recommendations and to provide tangible evidence and data, this service improvement (SI) sought to digitally support antibiotic prescription and AMR stewardship in the Podiatry team. The supporting policy for this is the implementation of a sub section of National Institute of Health and Care Excellence (NICE) guidance NG15 (2015a) (table 1). 


















 Table 1: NICE Guidance for AMR stewardship
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Method
A comprehensive 5 phase options appraisal outlined by HM Treasury (2012) is not within the scope of this study. However, its guidance, in a light touch and practical application approach, has been adopted. The strategic context has been identified as the digital support of NG15 guidance (table 1). The stakeholders were limited to those listed in the process mapping PM) framework (table 2). Process mapping and a gap analysis were used to identify the objectives by comparing the current state of NG15 implementation and that of a future, digitally supported state. The analysis was used to identify and evaluate the most optimal, viable options or products by which this will be achieved. An options appraisal, guided by the Green Book (HM Treasury, 2018) for 1 digital solution was carried out and finally, the acquisition strategy is described.
The literature search was guided by the NICE guidelines (NG15: Antimicrobial stewardship: systems and processes for effective antimicrobial medicine in use, NICE, 2015a) (NG19: Diabetic foot problems: prevention and management, NICE, 2015b), Global Action Plan (WHO, 2015), UK 5-year action plan for AMR (HM Government, 2019), AMR delivery plan for Wales (NHS Wales, 2016) and associated seminal literature identified form a snowballing search method.
[bookmark: _Hlk102380244]Process Mapping
Antonacci et al. (2018) p.74-84, identified 8 benefits of engaging in PM in their deductive, qualitative study aimed at improving empirical knowledge on the use of PM in health care. These ranged from enhancing shared understanding of a process reality, engaging team members to be involved in and responsible for SI and, identifying improvement opportunities, progress and monitoring. They also identified factors relating to successful PM, including use of a suitable visual map, a range of information sources and contributors and, the iterative use of the PM during the SI project. In a more recent systematic review Antonacci et al. (2021) p.1-15, proposed a framework of quality criteria to assist with PM in health care, which was used by the podiatry team to formulate the mapping process (table 2).
Table 2. Process Mapping Framework (Antonacci et al., 2021) [image: ]

Operationalising the AMR NG15 in Podiatry falls into 2 distinct processes; the clinical process (figure 1) and the governance process (figure 2). The maps were developed concurrently by stakeholders attended virtual meetings. The digital lead facilitated a white board exercise that allowed stakeholders to create virtual sticky notes to map the processes. The 2 processes were transferred to an excel spread sheet to create visual maps (figures 1 and 2). These were made available for the clinicians and managers to review and validate in clinic and during governance audit. The PM’s were finalised in a second virtual meeting and validated by the digital lead and the senior podiatry leadership team (SPLT). 
Gap Analysis
Using a modified Donabedian causal chain, Lilford et al. (2010) p.c4413 discuss how policy can impact on the chain components; generic processes, targeted processes and clinical processes. They demonstrated that if a SI is implemented in the clinical process (proximity closest to the patient) the effects are more easily detected in patient outcome data. However, an intervention such as policy is likely to impact more proximally in the chain, influencing generic and targeted processes that support clinical processes. These include organisational structure and staff support or training that enable the clinician to perform the clinical process. Therefore, the impact at patient level may be more difficult to detect. Nevertheless, understanding the gaps in all three areas of the causal chain, is essential to support the optimal intended outcome at the patient level for AMR stewardship. Furthermore, sociotechnical considerations, such as system adaption and staff support around knowledge and skills for digital implementation, have been noted as fundamental for optimal outcomes (Wachter, 2016). 
The causal chain components have been considered alongside the sociotechnical requirements of the Podiatry service in a comprehensive gap analysis (table 3). The analysis considered skills, policy, operational and clinical requirements, structure, data collection, knowledge attainment and technology requirements and, links them to the requirements of the AMR NG15 guidance (table1). Using this and the supporting literature identified in the search, alongside the agreed Podiatry PGD, the gap analysis concentrated on ensuring that tangible evidence upholding the NICE guidance, could be digitally supported were possible. 
Table 3 shows the gap analysis tool. Key outcomes were noted and assigned an outcome number. Current status was recorded as either met, partially met, or not met. Advice was given for each key outcome by the digital lead based on the choice of digital solutions available or planned for in the CAV UHB strategy (n.d.). Solutions were discussed by the SPLT and the digital lead and, recorded as action required. Interdependencies of each key outcome were notes in the action required section. 
Options Appraisal
Once the gap analysis was complete, an options appraisal was carried out. For this study, the digitally supported implementation concentrated on key outcome 7.4: Access and contribution to real time patient medical information, medications information and test-results (including radiographic imaging from supportive systems), from within PARIS.
HM Treasury (2022) Green Book guidance outlines a process for options appraisal used for public services. After establishing a robust rationale for intervention, it recommends an options summary matrix exploring minimum, intermediate or maximum intervention. Table 4 illustrates the option matrix for outcome 7.4 and was informed by the Green Book (HM Treasury, 2022) guidance to establish pre-agreed criteria. This structure and the Lilford et al. (2010) p.c4413 paper were used to inform the gap analysis tool for this study, however, in contrast the PM’s were used to understand the current state and the gap analysis tool was used to capture the desired future state.
Results 
Figure 1. demonstrates the current process for antibiotic provision in the Podiatry wound clinic required to adhere to the AMR NG15 and patient safety. The process is dependent on several actions required to piece together the evidence from various systems and sources. The information is used to establish the presence of infection, including knowledge and tests to evaluate the causative factors and severity of the infection. Once these are established, the Adult Antimicrobial Guide, (CAV UHB, 2022) supports clinical decision-making to commence an appropriate antibiotic treatment. 
Process Mapping
The clinical PM indicates which digital software systems are accessed to support the clinical decision under each situation. A range of software systems are used concurrently and include PARIS which is the system used to record the clinical diagnoses, interventions, and outcomes. Welsh Clinical Portal (WCP) (DHCW, 2007) gives access to test results, secondary care letters and summary of discharge including discharge medication. It also facilitates access to the GP record for the most up-to-date medical and medications history, and, to Synapse for diagnostic images and reports. Medial photography is accessed via the Fotoweb system and the CAV UHB (2022) Adult Antimicrobial Guide is a separate desk top application as is the office 365 suite used to compile a report to the multidisciplinary team.  Some processes are paper based, indicated in dark grey.
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Figure 2 illustrates the governance process in place to adhere to the AMR NG15. It too, requires a mix of system based and paper-based information to be evaluated in a manual, time consuming process, which is not conducive with the secondary data analysis required for a Learning Health System (Foley et al., 2021).





Figure 2.
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Gap Analysis
The gap analysis results are shown in table 3. Key outcomes are recorded for the 7 sociotechnical areas. Thirty-two outcomes were identified, 10 outcomes were already met, 9 outcomes were partially met and 13 outcomes were not met. Outcomes already met were in the essential areas related to the policy implementation, for example, skills, and policy outcomes. Partially met outcomes related to areas where streamlining of processes digitally, would enhance the AMR stewardship decision making and governance, for example outcome 5.2 develop reports and data analysis to assist with governance. Outcomes not met tended to exist around the acquisition of knowledge, data standards and technology interoperability.  Interdependencies were noted in the actions required section and assisted with the development of the implementation strategy (table 3).




Table 3. Gap Analysis
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NG15 (table 1) points were matched to the key outcomes in the gap analysis to ensure that all guidance could be evidenced. The exception to this was outcome 6.4 which is a consideration of data protection law (2018). It became clear that appointing an AMR champion would be essential to coordinate and sustain knowledge, communication, and governance recommendations. The gaps identified in the analysis work to fulfil the AMR stewardship, NG15 fall into 3 main categories.  
Skills and Knowledge Attainment: These are the responsibility of the involved staff to ensure their continued professional development is up-to-date. Tasks include regular reading and team discussion around AMR stewardship, antibiotic provision, best practice (NICE guidance), case studies, outcome appraisals, and research and innovation. Furthermore, there is a growing necessity to nurture digital literacy skills to embrace the Leaning Health System (LHS) model; practice to data, data to knowledge, knowledge to practice (Foley et al., 2021).
Governance and Audit Responsibility: This is the overall responsibility to ensure that the processes required to sustain NG15 and patient safety are executed as designed.
Digital Support Systems: The digital gaps identified from the analysis illustrate that there is not one single solution that can be implemented to deliver NG15. It was established that a number of process could be supported with a range of digital solutions. For example, developing a Microsoft Share-point page to support communication and education for staff and the roll-out of electronic test requesting.
[bookmark: _Hlk102457448]The digital solutions also took into consideration future proofing through working with the digital lead and the digital strategy for CAV UHB (Wardhaugh, 2020). The strategy is focused on developing a digitally supported LHS (Foley et al., 2021). Therefore, the gap analysis has considered digital readiness to prepare for open architecture data flow into a local and national data repository, currently undergoing development by Digital Health and Intelligence (CAV UHB, 2021) and Digital Health and Care Wales (n.d). 



Options Appraisal
Solutions for the SI were identified from the digital resources and tools available to the CAV UHB Podiatry team, either immediately or as planned development within the UHB Digital Strategy (Wardhaugh, 2020). 
Consistent with the Green Book guidance (UK.GOV, 2022), the options appraisal investigated a minimum intervention with the use of an Application Programme Interface (API), an intermediate option appraising the Local Data Repository (LDR) solution and a maximum option considering a new super EPR which would supersede PARIS and incorporate both community and secondary care.
Table 4 illustrates a number of factors including functional and non-functional considerations, cost, complexity, and uncertainty which differ depending on the distinct options. All the options not only provide a solution for outcome 7.4, but impact on the sharing of data for all services using PARIS.   














Table 4: Options Appraisal 
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Option 1, the use of API’s, was selected by the SPLT. Key reasons for this were cost, uncertainty, and speed of implementation with available resources. The existing assets and resources for system development in CAV UHB means that the API development would not incur any additional expenditure when compared to the LDR or new EPR options, and would be comparably much quicker to implement. In a literature review by Sligo et al. (2017) risks associated with large scale system implementation were noted as sociotechnical challenges around training, leadership, user resistance to change, inadequate end user engagement, insufficient funding and system post implementation support. These risks were considered minimal where an API could link existing, familiar systems. Furthermore, the process of knowledge management to identify, store and disseminate data in PARIS is already well understood. The recently implemented wound data set to organises tests, results and antibiotic treatment in chronological order so that a comprehensive history of each patient can be seen in one record. 
Whilst the API option does not meet the wider requirements of the gap analysis, for example importing test results and antibiotic therapy information from primary and secondary care, it is of sufficient benefit to implement whilst the uncertainty surrounding the LDR development or the procurement of a super EPR is underway. Cyber security and data protection risks are minimised with this simple well understood technology. Furthermore, risk and development costs can be shared across other services wishing to establish interoperability between PARIS and WCP. 
Greater detail of the API functional and non-functional requirements is shown in table 5. Sommerville (2016) p.104 explains these are an important part of requirements engineering which are subject to some change in product development. 






Table 5: API Functional and Non-funtional Requirements 
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Discussion
Figure 3 conceptualises the implementation strategy of the desired outcomes to support the AMR NG15, taking into consideration the interdependent sequencing, resource availability and the planned road map of the CAV UHB digital strategy (Wardhaugh, 2020). The acquisition of outcome 7.4 will be planned in phase 2. The reason for this is two-fold. Firstly, this will allow the development of the share point pages to assist with knowledge and greater adoption of the learning health system methodology as well as for the manual governance process to be digitised which will meet a number of key outcomes. Secondly, since the planned changes will benefit other services across the health service, the period will allow all stakeholders to be engaged in the development and sequencing of requirements and implementation in an agreed framework. 
Figure 3. 
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The proposed changes for outcome 7.4 have already been agreed by the PARIS and Digital Health and Intelligence (DH & I) implementation teams.  Two business analysts (BA’s) will be tasked to carryout stakeholder engagement.  This will be carried out at weekly task and finish meetings and is split into 2 work streams.  The first is to establish and develop the requirement to access the patient record in WCP directly from the portal in PARIS. The BA will bring together a task and finish group of PARIS Coordinators representing service users. Work will be required by the developers to create a matching process between the patient record in PARIS and the correct patient record in WCP. The process will need to consider the requesters validation and security access to the data. This will allow the clinician to move seamlessly between the two systems without the need to log on and search for the relevant patient in WCP. There already exists such a link with the General Practitioner (GP) record within WCP. This means that a single source for medications and medical history can be viewed in the GP record directly from PARIS including an antibiotic history or recorded antibiotic allergies. 
A view of any hospital discharge advice letter listing any relevant antibiotic prescription history can also be viewed by the podiatrist, as can any relevant test results or consultation letters. It is anticipated that there will be little training requirement to implement the clinicians already use the to the two systems. 
The second work stream will establish the information that needs to flow out of PARIS into the WCP.  The data will be contained within documents at this point in the development. As previously mentioned the Digital Health and Care Wales (n.d) and CAV UHB (2021) are already working on the development of a LDR that will operate using data standards, SNOMED CT (Systematised Nomenclature of Medicine Clinical Terms) (SNOMED International, 2022) and HL7/FHIR (HL7.Org, 2019) for each data item to flow seamlessly in and out of these data repositories.  This is a long-term goal highlighted in figure 3, phase 3, outcome 7.3. It is not yet understood how the data will flow back into PARIS. 
Once the BA’s have established the required documents to be exported from PARIS into WCP, they will be categorised into those for redirection to Primary Care Practices (PCP’s) via the Welsh Clinical Community Gateway (WCCG) (cegedim, 2021) which facilitates referrals and communications between primary care and secondary/community care, and those required to remain in the WCP. Engagement with PCP’s will be established to agree the delivery and processing arrangements of documents sent.  Data governance will be overseen by CAV UHBs’ Information Governance Officer, to ensure concordance with General Data Protection Regulations (GDPR) of the Data Protection Act 2018 and cyber security (NHS Digital, 2021 and Welsh Health Circular, 2017). 
The technical requirements will be established through the partnership working of the PARIS and DH & I developers to develop the ‘send’ functionality from the PARIS EPR system and the API that will deliver the letters and documents to the WCP system, to the correct document location. Considerations will be the matching process of patients records in PARIS with the patient record in WCP, the timing of document dispatch, the audit process, and a business continuity plan for system outage. To validate the process and outcomes, user acceptance testing will commence in a test environment followed by a small, live pilot test to identify any issues, before incremental roll-out across services.
The Podiatry team will prepare the required letters containing antibiotic provision for information, or requests letter for PCP action, these will be directed to PCP’s via WCP and the WCCG system. Additionally, information letters will be prepared for sharing in WCP following multidisciplinary team meetings with secondary care consultants. There is no requirement for data standards or data coding when using documents to communicate clinical information. However, the data collected in PARIS aims to meet data standards and use SNOMED CT coding when it becomes available in version 7.1 of PARIS. This will prepare readiness for the use of the open architecture required for the local and national data repositories. 
It is anticipated that a staged go-live will begin with the letters for PCP’s containing medication requests or information. Once the concept has been proved, the additional letters and assessments for information only, to be held in WCP, will be deployed. 
Evaluation
Lilford et al. (2010) p.c4413 describes how the implementation of a policy affects the causal chain throughout, therefore, influencing a number of potential end point outcomes. This has been noted in the gap analysis in table 3, with outcomes identified across generic, specific and clinical processes. Further work could be done with the gaps identified to group them, with the groups converge on a particular outcome as illustrated by Lilford et al. (2010) p.c4413.  For the implementation of the NG15, the overall outcomes are the digitally supported interventions, aimed at providing tangible evidence of the policy implementation, and digitally supported permeation of the guidance through to effects at patient level. In this study the evaluation will concentrate on the implement of key outcome 7.4. A mixed methods evaluation advocated by (Scott, 2016, p.110) will be carried out using both a formative evaluation to support intervention development and, a summative elevation to understand whether the project has met the required objectives (NHS, 2005). 
The evaluation will consist of the Electronic Health Record Nurse Satisfaction (EHRNS) survey (Sockolow et al., 2011, p.577) to evaluate the impact of the digital change on quality of process, information and care. Additionally, the number of documents shared with WCP and with Primary care will be evaluated, along with any change in prescription timing of error rate. A think-aloud qualitative semi-structured interview (Gov.UK, 2021) session with the stakeholders will be undertaken to identify and implementation issues or concerns. 

Conclusion
Digitally supported service improvements have been identified to sustain the NG15 AMR stewardship for antibiotic provision. A gap analysis revealed that AMR stewardship requires a multidirectional approach, taking into consideration skills and knowledge, data capture and analysis and, reporting and audit. Thirty-two desired outcomes were identified, most of which could be supported by digital maturity within the Podiatry service. This study carried out an options appraisal for 1 outcome (7.4), concentrating on data sharing between PARIS and WCP. The use of API’s was selected as a digital SI to facilitate improved document sharing with primary, secondary and community care, supporting AMR stewardship. A strategy has been illustrated for the implementation of the desired outcomes of the gap analysis with a summary of the implementation and evaluation of outcome 7.4.
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7. System support must provide resource for further agile development of the API's as 

local saftey/ secuirty and functional requirements evolve.

5.1 Additional log on the the WCP should not occur.

Product Requirements

Organisational Requirements

External Requirements

2. PARIS should store data during a system outage for deployment post outage.

9. The audit log will assist with Subject Access Requests in accordances with GDPR and 

the data protection Act 2018 and, adhere to patient preferences with regard to data 

sharing beyond the immediate care team.

10. The API design should evidence the API Guidance provided by Central Digital and 

Data Office (2020).

8. The API strategy will work with Information Governance team to establish security and 

data protection requirements including  Cyber Esentials Plus : Data Security and 

Protection Toolkit (NHS Digital, 2021). It should aim to use transport Layer security in an 

API Gateway

4. The API strategy will work with Information Governance team to establish security and 

data protection requirements including Cyber Esentials Plus : Data Security and 

Protection Toolkit (NHS Digital, 2021). It should aim to use transport Layer security in an 

API Gateway

3. The system support will provide training and usability guidance in the form of a short 

video and written bulletin.

6. A visable audit trail of access to records including day, time and user id will be 

displayed at point of access to WCP (Example process already exists between WCP and 

GP record).

5. When accessing WCP via PARIS, a user authentication and permissions process must 

occur.

3.4 Documents directed to GP practices via WCCG will flagged as either "For 

Information" or "For Action" to assist GP practices identify document processing 

requirements.

3.3 Documents exported to WCP will be stored in the Documents Section of WCP in 

chronological data order under the appropriate team name.

1. A defined Business Continuity Plan must be developed for each API solution, ensuring 

software support in the event of a system outage. 

4. There will be an agreed time frame between document send and delivery actions 

where a document may be recalled for amendment.

High Level non-functional Detail Non- functional

Application Programme 

Interface (API)

The safe exchange of data 

between programmes using 

validated requests between 

2 systems



2.3 The user will be able to select the pateint record from the grid, which they wish to 

3.1 Documents will be categorised into those that will be stored in WCP for data sharing 

with WCP users and those that will be both stored in WCP and directed to GP's via 

WCCG for action or information.

3.2 There will be a confirmation message that the documents selected have been 

succesfully delivered.

2.The API functionality will be able to match the patient file in PARIS with the patient file 

in WCP using: NHS Number, DOB, Name, Address and GP details.

2.1. If there is a mis-match in data a grid of closest matched patients will be presented to 

the user, this willl allow the user to varify and validate demographic data. This will be 

limited to the patient address and GP name and GP practice.

3. The user will be able to select pre agreed documents, created in the PARIS EPR, for 

exporting to WCP.

Functional and Non-functional Requirements 

Application Programme Interface (API)

The safe exchange of data between programmes using validated requests between 2 systems



High Level Function Detail Function

1. The user shall be able to click the "Access WCP" tab from the patient demographic 

section in PARIS (Available on all PARIS Modules).
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1.1.8

Organisations establishing antimicrobial stewardship teams should ensure that the team 

has core members (including an antimicrobial pharmacist and a medical microbiologist) 

and can co-opt additional members depending on the care setting and the antimicrobial 

issue being considered.

1.1.9

Support antimicrobial stewardship teams, by developing processes that promote 

antimicrobial stewardship or by allocating resources, to:

* Review prescribing and resistance data and identify ways of feeding this information 

back to prescribers in all care settings

* Promote education for prescribers in all care settings

* Assist the local formulary decision

‑

making group with recommendations about 

new antimicrobials

* Update local formulary and prescribing guidance

* Work with prescribers to explore the reasons for very high, increasing or very low 

volumes of antimicrobial prescribing, or use of antimicrobials not recommended in local 

(where available) or national guidelines

* Provide feedback and advice to prescribers who prescribe antimicrobials outside of 

local guidelines when it is not justified.

1.1.10

Consider using the following antimicrobial stewardship interventions:

* Review of prescribing by antimicrobial stewardship teams to explore the reasons for 

increasing, very high or very low volumes of antimicrobial prescribing, or use of 

antimicrobials not recommended in local (where available) or national guidelines

* Promotion of antimicrobials recommended in local (where available) or national 

guidelines

* IT or decision support systems

* Education

‑

based programmes for health and social care practitioners, (for example, 

academic detailing, clinical education or educational outreach).

1.1.11 Consider providing IT or decision support systems that prescribers can use to decide:

* Whether to prescribe an antimicrobial or not, particularly when antimicrobials are 

frequently prescribed for a condition but may not be the best option

* Whether alternatives to immediate antimicrobial prescribing may be appropriate (for 

example, back

‑

up [delayed] prescribing or early review if concerns arise).

1.1.12

Consider developing systems and processes to ensure that the following information is 

provided when a patient's care is transferred to another care setting:

* Information about current or recent antimicrobial use

* Information about when a current antimicrobial course should be reviewed

* Information about who a patient should contact, and when, if they have concerns 

about infection.

1.1.13

Consider prioritising the monitoring of antimicrobial resistance, to support antimicrobial 

stewardship across all care settings, taking into account the resources and programmes 

needed.

1.1.14

Consider supplying antimicrobials in pack sizes that correspond to local (where 

available) and national guidelines on course lengths.

1.1.15

Consider evaluating the effectiveness of antimicrobial stewardship interventions by 

reviewing rates and trends of antimicrobial prescribing and resistance.

1.1.16

Encourage and support prescribers only to prescribe antimicrobials when this is clinically 

appropriate.

1.1.17

Encourage health and social care practitioners across all care settings to work together 

to support antimicrobial stewardship by:

* Communicating and sharing consistent messages about antimicrobial use

* Sharing learning and experiences about antimicrobial resistance and stewardship

* Referring appropriately between services without raising expectations that 

antimicrobials will subsequently be prescribed.

1.1.18

Consider developing local networks across all care settings to communicate information 

and share learning on:

* Antimicrobial prescribing

* Antimicrobial resistance

* Patient safety incidents.

1.1.19

Consider developing local systems and processes for peer review of prescribing. 

Encourage an open and transparent culture that allows health professionals to question 

antimicrobial prescribing practices of colleagues when these are not in line with local 

(where available) or national guidelines and no reason is documented.

1.1.20

Encourage senior health professionals to promote antimicrobial stewardship within their 

teams, recognising the influence that senior prescribers can have on prescribing 

practices of colleagues.

1.1.21

Raise awareness of current local guidelines on antimicrobial prescribing among all 

prescribers, providing updates if the guidelines change.

Antimicrobial stewardship: systems and processes for effective antimicrobial medicine use: NICE Guidelines 

[NG15] 2015

Antimicrobial stewardship 

teams: 

Antimicrobial stewardship 

interventions:

Communication
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AMR project

Senior Podiatry Leadership team (SPLT) team

Microbiologist

Directorate

Podiatry Clinicians



Yes: NHS (2005)

No - team acknowledge that patient review is 

needed (review post Covid crisis)

Yes: Literature search for informative reading, 

PGD and SOP, Welsh and UK Government and 

NICE web search for appropriate policies

Yes: Group teams meeting. Clinicians 

requested to map their clinical processes. SPLT 

asked to map their operational and 

governance requirements. 

Yes: By SPLT and digital lead

Yes: Separate gap analysis performed (table 3)

Teams white board used with sticky note 

facility. Transferred to excel PM chart. See 

figures 1 and 2

Yes: Teams meetings to review and simplify 

map. Digital team agreed proposed strategy 

solutions in concept

Yes: See optionas appraisal, table 4 and 

strategy plan figure 3

Phase 5: Take it forward

Phase 5: Further actions based on 

knowledge gained from PM are 

undertaken demonstrating the 

actual implementation or testing of 

improvement ideas

Information is gathered to inform 

the process mapping exercise

Phase 2: Data and 

Information

Phase 3: Map Generation

Different perspectives from multiple 

stakeholders are gathered

Phase 4: Process Analysis

The process map is analysed

Additional information gathered 

during the process mapping exercise 

and analysis is represented on the 

final map

Sticky notes of paper-based maps are 

transferred to charting software as 

soon as possible

The final map is validated by key 

stakeholders/experts

Phase of Process 

Mapping

Criteria

A service family and the 

patient/service user groups is clearly 

identified

The team is educated/trained on the 

use of PM tool

A patient representative is involved 

in the project

Phase 1: Preparation, 

planning and process 

identification
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Key Outcomes Number Current 

Status

Action Required NG 15 Guidance Implementation 

Phase

Outcome Met Date

Skills

1.0

Standard wound/AMR competency training

1.1

Outcome met Maintain 1.1.9 Base line Yes

Wound offloading training (Leap) 1.2 Outcome met Maintain 1.1.9 Base line Yes

Health Informatics Specialist clinicians

1.3

Outcome 

partially met

Train more staff through the digital competeacy 

frameworks

1.1.9, 1.1.10, 1.1.12, 1.1.13, 

1.1.15, 1.1.18

Phase 2 No

Policy 2.0

NG 15/AMR Delivery Plan for Wales 

adoption/Global Action plan

2.1

Outcome met Maintain 1.1.9, 1.1.13, 1.1.16 Base line Yes

Infection prevention and control Policy 2.2 Outcome met Maintain 1.1.9 Base line Yes

PGD SOP development

2.3

Outcome met Maintain 1.1.8, 1.1.9, 1.1.10, 1.1.12, 

1.1.13, 1.1.14, 1.1.15, 1.1.16, 

Base line Yes

Osteomyelitis, Charcot, pathway development

2.4

Outcome met Maintain 1.1.20, 1.1.21 Base line Yes

Operational 3.0

Central point for AMR governance

3.1

Outcome 

partially met

Podiatry Staff Share point to become central 

point. See Technical point: 7.5

1.1.9, 1.1.16, 1.1.18, 1.1.20, 

1.1.21

Phase 1 No

Monitor compliance with Policies

3.2

Outcome 

partially met

Technology Point 7.5

Data options: 4.2

1.1.8, 1.1.9, 1.1.10, 1.1.16,  Phase 2 No

Nominated AMR Champion to oversee governance

3.2.1

Outcome not 

met

Appoint responsible AMR Champion to oversee 

governance

1.1.8, 1.1.9, 1.1.16, 1.1.17, 

1.1.18, 1.1.19, 1.1.20, 1.1.21

Phase 2 No

Antibiotic stock management and replenishment 

3.3

Outcome met Consider digital process (Scan for safety) See 

Technical Point: 7.6

1.1.10, 1.1.14 Phase 3 No

Clinical 4.0 Outcome met

Integrated systems allowing the sharing of Primary, 

Secondary  and Community care records for 

medical Hx, Medications Inc. AB Hx and test results 

to be imported into PARIS EPR

4.1

Outcome not 

met

See Technology points: 7.3, 7.4, 7.4.2 1.1.17, 1.1.18, Phase 3 No

Electronic letter creations advising of AB 

therapy/request to GP

4.1.2

Outcome not 

met

See Technology points: 7.4  1.1.18, 1.1.19 Phase 2 No

Access to electronic test requesting 

4.1.3

Outcome met Awaiting development of agreed solution see 

Technical 7.4.1

1.1.11, 1.1.12 Phase 2 No

Access to clinical photography via EPR

4.1.4

Outcome not 

met

Solutions appraised, awaiting development to link 

API between PARIS as Fotoweb. See Technical 

point: 7.4.2

1.1.11, 1.1.12 Phase 3 No

Provide MDT with pt Hx and AB therapy overview

4.2

Outcome 

partially met

Develop a Data report to present to MDT. See 

Data point: 4.2

1.1.8, 1.1.9, 1.1.10, 1.1.11, 

1.1.12, 1.1.13, 1.1.19, 1.1.20

Phase 2 No

Data 5.0

Agree Wound Data set (including infection and 

antibiotic prescription data)

5.1

Outcome met Maintain 1.1.11, 1.1.12 Base line Yes

Develop reports and data analysis to assist with 

governance

5.2

Outcome 

partially met

Establish required data reports to meet AMR 

Policy

1.1.9, 1.1.10, 1.1.12, 1.1.15 Phase 1 No

EPR data to meet data sharing standards

5.3

Outcome not 

met

Initiate Snowmed CT Codes and FHIR standards. 

See Technical point 7.3

1.1.11, 1.1.12 Phase 3 No

Knowledge 6.0

Systems training

6.1

Outcome 

partially met

Develop short systems training videos for data 

input into Wound data set in PARIS

1.1.10, 1.1.10, 1.1.12 Base line Yes

Staff AMR Knowledge Library

6.2

Outcome not 

met

Develop Share point Library of informative 

documentation to support clinical staff

1.1.10, 1.1.11, 1.1.16, 1.1.17, 

1.1.18,1.1.20, 1.1.21

Phase 1 No

Competent AMR Champion 

6.3

Outcome not 

met

Training AMR Champion in governance 

responsibilities

1.1.8, 1.1.9, 1.1.16, 1.1.17, 

1.1.18, 1.1.19, 1.1.20, 1.1.21

Phase 2 No

Option to opt out of secondary data usage for 

patients

6.4

Outcome not 

met

Collect patient preference at referral receipt Phase 1 No

Adopt a learning health system

6.5

Outcome 

partially met

use data for knowledge and knowledge to change 

practice

1.1.9, 1.1.10, 1.1.11 Phase 1 No

Technology 7.0

Available hardware for mobile working as well as 

clinic based

7.1

Outcome met Maintain 1.1.10, 1.1.11 Base line Yes

Mature staff Share Point to manage Knowledge 

Operational and Policy requirements 7.2

Outcome 

partially met

Liaise with SPLT for desired content 1.1.9, 1.1.10, 1.1.11 Phase 1 No

Integrate PARIS EPR data with LDR/NDR

7.3

Outcome not 

met

Initiate Snowmed CT coding on PARIS vs 7.1 1.1.10, 1.1.11, 1.1.20 Phase 3 No

Access and contribution to real time patient 

medical information, medications information and 

test results (including radiographic imagingfrom 

supportive systems) from within PARIS EPR

7.4

Outcome not 

met

API between PARIS, WCP (GP record, eTR, PACs, 

PMS, WNCR, COMII) 

1.1.10, 1.1.11 Phase 2 No

Electronic test requesting for podiatry

7.4.1

Outcome not 

met

Adopt Current solution when developed for PARIS 

users

1.1.10, 1.1.11 Phase 2 No

Access clinical images from PARIS

7.4.2

Outcome not 

met

Create API between PARIS and Fotoweb to share 

clinical image data

1.1.10, 1.1.11 Phase 2 No

Utilise O365 MS forms and Power Automate/Apps

7.5

Outcome 

partially met

to assist with operational points: 3.1, 3.2 and 

Knowledge 6.2

1.1.10, 1.1.20 Phase 1 No

Scan for safety

7.6

Outcome not 

met

Consider suitability for Antibiotic stock 

management. See Operational point 3.3

1.1.10 Phase 3 No

Table 3 Podaitry AMR Stewardship Gap Analysis
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Option 1 Option 2 Option 3

Functional

* Facilitates the delivery of 

documentation to primary care 

practitioners for action or information. 

* Facilitates the delivery of 

documentation to WCP for  information 

sharing and seamless care and patients 

safety

* Facilitates chronological antibiotic 

therapy to be viewed by primary, 

secondary and community care in CAV 

UHB 

* Capability for Agile adaption to service 

needs

Export letters, assessments and discharge advice 

letters into WCP and via Welsh Community Clinical 

Gateway to Primary care as needed, for information 

or action.  Not able to facilitate importing data into 

the PARIS EPR from WCP or GP record at present, 

therefore manual transcription still needed to 

record data in the PARIS EPR so that secondary data 

analysis can be facilitated: Agaile Release Train 

(Scaled Agile, 2021) phased ongoing development 

required. 

LDR facilitates data items rather than documents. 

The PARIS EPR would need to accommodate the 

standardised language of data items taking into 

consideration data standards and semantics and 

data placeholders using SNOMED CT, (SMOMED 

International, 2022) HL7 / FHIR (HL7.Org, 2019) . 

Interfacing would still be needed between a 

super EPR with Primary Care systems and 

WCP. Super EPRs utilise primary 

interoperability standards such as SNOMED 

CT (SMOMED International, 2022), HL7/ FHIR 

(HL7.Org, 2019) for reciprocal systems. May 

exchange data with a data repository. 

Caution is needed as other systems in CAV 

UHB may not be reciprocal.

* Provides seamless access to primary, 

secondary and community care data for 

medical history, medications, test results 

and consultation letters

Single sign on

Provides a link portal directly from the patients 

record in PARIS to the patients record in WCP.  WCP 

already has such a link to the GP record to view 

medication, medical history. This will facilitate 

automated seamless navigation between patient 

records to view primary and secondary/tertiary 

health-care records, consultation letters and test 

information.

Development to date allows data to enter the LDR 

with a temporary user interface. Next phase is to 

import the data back into the PARIS EPR or 

relevant receiving systems.

Single sign on.

Interfacing would still be needed between a 

super EPR with Primary Care systems, test 

request and radiological imaging systems to 

facilitate the functional requirement.

Non-functional

User and application authentication  User and application authentication  User and application authentication  User and application authentication

Business Continuity Capability

Store data during a system outage for deployment 

post outage

Store data during a system outage for deployment 

post outage

Have a web application,  Store data when off 

line.

Reliability

Central Digital and Data Office (2020), API design 

guidance: robust

New build, no proven history Benchmark with other users, providers 

reports

Performance

Central Digital and Data Office (2020), API design 

guidance: PARIS Outage: 1 x 30 min outage in last 3 

years

New build, no proven history Benchmark with other users, providers 

reports

Scalability

For use across all PARIS service users in CAV UHB 

(30,000 patients)

No defined scope so far as to how to scale up or 

which data systems will integrate

Large EPRs are built to manage scalability if 

services are digitally read or read to switch 

EPR 

Maintainability

Business continuity plan can be developed for each 

API solution, maintenance will depend on the API 

strategy and support offered by the IT team.

No permanent commitment to funding by Welsh 

Government therefore maintainability is uncertain. 

It is anticipated that the existing team will be 

funded to maintain and develop  systems

The procurement process will include a 

lifecycle maintenance and development 

programme 

Security and Governance

The API strategy will work with Information 

Governance team to establish security and data 

protection requirements including  Cyber Esentials 

Plus : Data Security and Protection Toolkit (NHS 

Digital, 2021). It should aim to use transport Layer 

security in an API Gateway

Will meet data protection law (2018) and cyber 

securityand Data Security and Protection Toolkit 

(NHS Digital, 2021)

Proven and mature security and governance 

wrap around for large systems that meet  

Data protect law (2018) and cyber security, 

and Data Security and Protection Toolkit 

(NHS Digital, 2021). 

Technical standards API standards (Central and digital Data Office, 2020). 

Coding standards not required, but preparation for 

future LDR/NDR will be made using the data 

dictionary (Digital Health and Care Wales, 2021). 

SNOMED CT (SMOMED International, 2022) 

available in vs 7.1 PARIS: go live May 2022

SNOMED CT (SMOMED International, 2022), 

HL7/FHIR (HL7.Org, 2019). 

Technical standards will need to meet the cyber 

and data security standards

SNOMED CT (SMOMED International, 2022), 

HL7/ FHIR (HL7.Org, 2019)  will be required for 

LDR/NDR use, however if all required 

information resides in the EPR. Technical 

standards will need to meet the cyber and 

data security standards  

Data standardisation PARIS wound data set already agreed and being 

collected in PARIS.  Data information is largely 

presented in documents rather than  data fields. 

See technical standards

Data standardisation is essential for coding 

SNOMED CT (SMOMED International, 2022), 

HL7/FHIR (HL7.Org, 2019). 

Data standardisation is essential for coding 

SNOMED CT (SMOMED International, 2022), 

HL7/FHIR (HL7.Org, 2019). 

Cost Within existing programme budget  Access to build via Digital Health and Care Wales 

and CAV UHB funding

Funding outside of podiatry control. Funded 

from CAV UHB 

Complexity Within the scope of the PARIS/Digital Health  & 

Intelegence teams capabilities and in line with cross 

departmental requirements. Similar work already 

completed. Lowest complexity

Being scoped by PARIS/LDR teams capability and in 

line with Health board and WG roadmap. 1 similar 

project is undergoing proof of concept. Complexity 

not fully understood

Higley complex. Consists of scoping health 

boads procurement requirements for EPR, 

tender and acquisition and transfer from 

existing PARIS EPR to new EPR. Expected 

tender exercise 2022/23

Uncertainty Smaller pieces of relatively simple work to achieve 

outcome makes the uncertainty minimal

As complexity not fully understood, a higher level 

of uncertainty exists around cost and data 

standardisation

High level of uncertainty due to cost, scope  

and product availability on the commercial 

market.

Sociotechnical Considerations Easy to implement as the existing PARIS EPR would 

be the front facing system. Already used by staff so 

minimal training needed and no change to 

technology.

Easy to implement as the existing PARIS EPR would 

be the front facing system. Already used by staff so 

minimal training needed and no change to 

technology.

Considerable risk to sociotechnical 

consideration if information platform is 

changed. Rigorous patient safety testing 

would be needed through implementation 

research 

Availability and implementation 

resource

Currently technology and development resource 

available  

Technology being developed in pilot programme. 

Not yet available to podiatry

Not yet available, scoping has begun and 

with anticipated tender in 2023.

Access and contribution to real time 

patient medical information, 

medications information and test results 

(including radiographic imaging from 

supportive systems) from within PARIS 

EPR

Application Programme Interface (API)

The safe exchange of data between programmes 

using validated requests between 2 systems



Local Data Repository (LDR)

Database infrasctucture: collects, stores and 

manages sets of data coded in a standardised 

language.

Super Electronic Patient Record (EPR)

software systems that store organise patient 

records. Up-to-data technology allows secure 

interoperability with other systems. Allows 

secondary analysis of data


