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Abstract
Background
Evidence has shown that there is a significant problem with medication safety when patients are transferred between settings. The role of community pharmacists and hospital pharmacists in facilitating transition of care has been well-researched. However, with the developing role of pharmacists in general practice as part of a multi-disciplinary team, little is known about their role in improving transition of care when patients move from secondary to primary care. The key objective of this scoping review is to understand the nature and extent of the role of primary care pharmacists for patients recently discharged from secondary care.

Methods
This scoping review will follow the Joanna Briggs Institute (JBI) methodology for scoping review underpinned by the Arksey and O’Malley methodology and reported in accordance with the Preferred Reporting Items for Systematic Reviews Extension for Scoping Reviews (PRISMA-ScR) guidelines. The following electronic databases will be systematically searched: MEDLINE, EMBASE, PubMed, Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science and NICE Evidence. Reference lists of included full texts will be searched for relevant papers, in addition to grey literature which includes websites of relevant professional organisations. Primary studies, published in the English language that involved a primary care pharmacist-led intervention post-hospital discharge will be included. Two independent reviewers will screen studies against eligibility criteria and use a piloted data extraction form to extract data related to the review questions. The data will be presented in tabular form and assessed for key themes to identify gaps and inform future research.

Discussion
This scoping review will map current evidence surrounding the role of primary care pharmacists in the post-hospital discharge care of patients. Findings will inform ongoing research to support safer transfer-of-care post-hospital discharge and identify ways in which collaboration between healthcare professionals can be improved. This review anticipates guiding the inclusion of patient and public involvement (PPI) at the consultation stage to validate and build on the findings.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s40545-022-00473-5.
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Background
There is a recognised need for improving medication safety at hospital discharge and ensuring safer transfer of information about medicines between care transitions [1]. A recent systematic review by Alqenae et al. [2] identified that around 50% of adult patients experience medication errors or unintentional medication discrepancies following hospital discharge. On average 4.4 drug changes are made per patient at hospital discharge, with 76% of patients having three or more drug changes during their hospital stay [3]. Hence, the efficient and timely communication across sectors is crucial. Significant risk of medication-related problems, especially in high-risk patients, has been highlighted in the 7- to 10-day period following hospital discharge and research on the feasibility of timely pharmacist-intervention pathways has been explored to improve continuity of care [4].
Medication errors have a huge burden on the National Health Service (NHS) in England with over 237 million errors made annually across medication processes [5]. One study found that medication-related harm, affecting 1 in 3 older adults, incurs a cost of around £396 m annually to the NHS, of which £243 m could potentially be avoidable. It was shown that 90% of these costs are attributable to hospital re-admissions and 74% related to medication prescribed at hospital discharge [6]. In addition to unnecessary, potentially avoidable costs, reducing medication-related harm on transfer between settings is a priority area for quality improvement identified by the World Health Organization (WHO) as part of the global patient safety challenge ‘Medication without Harm’ [7]. Furthermore, an ageing population and increasing patients with complex polypharmacy [8], studies have shown that patients with multiple medication changes can often be unaware of what the changes are and the reasons for them upon hospital discharge [9]. Qualitative studies have highlighted how patients identified system vulnerabilities and anticipated medication discrepancies upon discharge at a time when they can already be anxious, emotionally and functionally impaired [10]. This communication breakdown can be exceptionally problematic for patients with low health/English literacy or who rely on the support of others for medicines management especially where there are social and functional gaps in post-discharge care [11]. Hence, patient safety in transitions and communications of care for the most vulnerable have been highlighted as research priorities in the United Kingdom [12]. Developments in better digital information systems for safer transfer of information about medicines has been recommended [13] and interventions to improve continuity of care such as the discharge medicines service in community pharmacies have been implemented [14]. Considerable publications have been developed over the years to support better transfer of care [15], with a recent guide published by the Royal College of Physicians (RCP) to support quality improvement projects concerning medication safety at hospital discharge [16].
The role of pharmacists in transitions of care has been well-researched primarily within a hospital setting or community pharmacy. Little has been known about primary care and how pharmacy teams in general practice can improve transition of care between settings. Over recent years there is a recognised growing workload crisis in general practice in the UK [17]. To alleviate some of the workload-related pressures, NHS England (NHSE) in line with the NHS five-year forward view [18] launched the clinical pharmacists in general practice scheme in 2015. Post-implementation, studies have shown that primary care pharmacists (PCPs) have expanded to more patient-facing roles and medicines reconciliation following transfer-of-care forms a significant proportion of their role and integration in general practice [19, 20]. These advancements have recognised the value of PCPs’ expert knowledge and skills in medicines optimisation to manage patients holistically within a multi-disciplinary team [21]. This can be crucial for patients with complex polypharmacy often at a time of vulnerability at post-hospital discharge. Thus the role of pharmacists in medicines optimisation as defined by the National Institute for Health and Care Excellence (NICE) [22] to ensure safe and effective use of medicines can often involve follow-up and liaising with other health care professionals, community pharmacists and or/carers [23].
Although extensive studies have been carried out on the impact of pharmacist interventions in medicines reconciliation [24–26] and medication reviews [27], this has mainly been related to hospital pharmacists and community pharmacists, however, little has been studied specifically on the role of PCPs in general practice in this context. Systematic reviews have been conducted on medication reconciliation by pharmacists in both community and primary care settings [25] and not necessarily differentiating the impact or role of a pharmacist in general practice. Whilst the effectiveness of pharmacist interventions has been researched in these settings, pharmacists have shown to have an impact on resolving drug discrepancies, but further research on clinical relevance of these discrepancies and workload impact has been highlighted [25]. A recent Cochrane review by Redmond et al. [25] primarily evaluating the impact of pharmacist-led interventions in medicines reconciliation for improving transitions of care found that the impact was uncertain due to the reliability of the evidence being low, according to the GRADE approach for Cochrane reviews [28]. For community pharmacists’ role specifically, a systematic review [29] has shown that community pharmacist interventions can improve drug-related problems after discharge, recognising that the role of pharmacists has potential to improve transfer of care. Despite the heterogeneity and variation of studies of an uncontrolled nature included, this systematic review highlighted some valuable lessons to inform the future design and implementation of complex interventions as defined by the Medical Research Council (MRC) [30] and identify cause–effect relations [29]. Furthermore, in a recent systematic review, pharmacist collaborations with physicians have been researched and demonstrated effectiveness at reducing hospital readmissions with recommendations that further rigorous research is required [31]. This review was generalised to pharmacists in any sector, however little is known specifically about how primary care pharmacist colleagues or collaboration between sectors can have an impact on improving continuity of care across transitions. It is known that PCPs integration in general practice is beneficial on patient clinical outcomes and satisfaction [32], as well as positive effects with multi-faceted interventions and interprofessional collaborations [33, 34]. Although reducing GP workload was a main driver for the funding of PCPs, there remains a paucity of evidence on this impact and similarly the impact on quality and safety is important [17]. Whilst a positive reduction in GP workload on emergency admissions is evident, further research is needed on the impact on healthcare systems [35], cost-effectiveness and whether interventions by PCPs are beneficial to transitions of care. Although collaborative medicines optimisation at hospital discharge is promoted [1] and implementation advocated in recent guidance [16], it is still unclear how this is currently practised in primary care.
A preliminary rapid search on MEDLINE, Cochrane and CINAHL Plus has been conducted and no current systematic reviews or scoping reviews on the impact of post-hospital discharge interventions by primary care pharmacists specifically were identified. It is also apparent that there is a lack of controlled trials in primary care concerning improving medicines-related transitions of care. Furthermore, many systematic reviews and meta-analyses to date have been limited with poor and inconsistent descriptions of pharmacist interventions in studies [10]. With the development and varying role of pharmacists in primary care settings, this review will allow an overview relating to the role of PCPs in transfer of care. This scoping review has set out to examine the extent, range, nature of research activity in this topic. Informed by a priori protocol to systematically map the available literature, a scoping review was identified as the most appropriate methodology to review this question, summarise key themes in research to date, and would be more insightful to allow identification of knowledge gaps to inform future research initiatives [36] or determine whether a full systematic review would be valuable [37].
Methods
This scoping review will be conducted in accordance with the JBI methodology for scoping reviews [38] which follows nine key steps (Additional file 1). This was built upon the original methodology proposed by Arksey and O’Malley [39] and later enhanced [37, 38, 40]. The structure and reporting will be guided by the Preferred Reporting Items for Systematic Reviews Extension for Scoping Reviews (PRISMA-ScR) guidelines [41].
To improve methodological rigour and validity, consultation with key stakeholders (i.e. experts and researchers in the field, consultant pharmacist in primary care and experienced primary care pharmacists) was sought throughout the development of this protocol as recommended by the JBI [38]. The execution and dissemination of the evidence will also share preliminary findings with stakeholders and help inform future implications for practice [37]. The consultation stage will aim to develop a broader understanding of the role of primary care pharmacists and involve community pharmacists, primary care pharmacists, clinicians, and researchers in the field. In addition, dependent on the findings of this review, a patient and public involvement (PPI) consultation will also be considered to add value and identify future research priorities [42].
The Population, Concept and Context (PCC) mnemonic was used to develop the research question, as recommended by the JBI guidelines for scoping reviews. This was used to guide the inclusion and exclusion criteria as well.
Participants
All patients that are recently discharged from the hospital and have had an intervention by a primary care pharmacist.
Concept
This review will focus on primary care pharmacist-led interventions among patients recently discharged from the hospital.
Context
This review will evaluate literature that includes pharmacist-led interventions in a primary care setting, reviewing the location (country) and the types of studies conducted and method design. The review will map which outcome measures have been studied such as medicines reconciliation, medication review, medication counselling, identification of medication errors, reduction of hospital admissions, reduction of GP workload and any financial impacts. Identification of any collaborations of the primary care pharmacists with community pharmacy or physicians will be evaluated.
The specific objectives are:	To identify literature describing and evaluating role of primary care pharmacists in facilitating transitions of care.

	What type of interventions have been performed by primary care pharmacists on patients recently discharged from hospital?

	What study designs and outcome measures have been used in research evaluating the effectiveness of primary care pharmacist interventions post-hospital discharge?

	What are the nature and opportunities for collaboration between primary care pharmacists and physicians and community pharmacists?




Eligibility criteria
Inclusion and exclusion criteria
This review will include articles looking at adult patients (aged 18 or above) recently discharged from hospital and must have had an intervention from a primary care pharmacist in a primary care or general practice setting.
Interventions in hospital inpatient care, outpatient clinics or home medication reviews will be excluded from this review. In addition, studies that primarily involved a community pharmacist or a community pharmacist providing a service remotely are also excluded. Studies involving paediatric and oncology patients will be excluded as potentially these patients may have a regular follow-up as part of their usual care.
Search strategy
An initial limited search of MEDLINE, Cochrane Library and CINAHL Plus was undertaken to identify articles on the topic. The text words contained in the titles and abstracts and index terms used to describe the articles of relevant articles were used to develop a full search strategy. The review will aim to include published literature up to March 2022. A systemised search will be conducted using the following electronic databases: MEDLINE, EMBASE, PubMed, Cochrane central register of controlled trials (CENTRAL) Web of Science and NICE Evidence. Reference lists of included full texts will be searched for relevant papers to ensure a comprehensive search of literature. As the review will be looking to inform future research primarily in the United Kingdom, several websites for relevant UK professional organisations will be searched for grey literature relevant to the topic. These include the Royal Pharmaceutical Society, General Pharmaceutical Council, Royal College of General Practitioners, Department of Health, the UK Faculty of Public Health and the National Institute for Health and Care Excellence (NICE) websites. All retrieved literature will be treated in the same manner for eligibility. The search will be limited to English Language. Publications not in English will be excluded due to the cost and time involved in translation. No limitations on the date will be set to ensure an extensive search of literature. Conference abstracts, protocols and case reports will be excluded at this stage due to the limitations of evaluative benefit.
Search terms
For the scoping review, to gain a comprehensive search of the available literature, the search terms will remain broad in nature. A medical research librarian was consulted to advise on development of the search strategy. The following search terms will be used and will be adapted for each individual database and/or information source, using truncation and Boolean operators. Medical subject headings will be used were appropriate and focused for the research question (Additional file 2).
Two concepts were used for the search strategy and combined with the boolean operator ‘AND’;
Concept 1: Pharmacist* adj5 (“primary care” OR clinical OR “practice based” OR “general practi*” OR “GP practice*” OR prescrib* OR “non-dispensing”).
Concept 2: “Post hospital discharge” OR “hospital discharge” OR “post hospitalisation” OR “post hospitalization” OR “medic* reconciliation” OR “transfer of care” OR “care transition*” OR “TCAM”.
Study selection
Based on preliminary findings, this scoping review aims to report findings from qualitative, quantitative, and mixed-method studies. This scoping review will consider both observational and experimental studies including quasi-experimental, randomised controlled trials, non-randomised controlled trials, before and after studies, cohort studies, case–control studies, and cross-sectional studies. Studies published describing the role and impact of primary care pharmacists on the post-hospital discharge care of patients will be included, regardless of the outcome assessed, the profile of patients included or the clinical diagnosis on admission. Identified citations must discuss interventions of pharmacists working in the primary care sector involved in the care of patients who have been recently discharged from hospital.
Following the search, all identified citations will be collated into an online research tool (Rayyan) [43] and duplicates will be removed using the in-built functionality. Titles and abstracts will be screened by two or more independent reviewers for assessment against the inclusion criteria for the review to ensure relevance, then full texts will be examined. A flowchart of the results will be updated throughout the review process to detail search results, duplicates, and screening results. The results of the search will be reported in full in the final scoping review and presented in a PRISMA-ScR flow diagram [41].
Data will be extracted using standardised forms that have been created after a pilot stage and assessed by two or more reviewers. Any disagreements that arise between the reviewers at each stage of the selection process will be resolved through discussion, or with an additional reviewer(s). A pilot stage will be conducted where each member will review a sample of 25 titles/abstracts and then meets to discuss discrepancies. When agreement reaches 75% or greater, the selection of articles can continue [38].
Data extraction
From the papers included in the scoping review, the following data (Table 1) will be extracted to gather specific details about the participants, concept, context, methods, and key findings related to the review questions. The key elements were selected in accordance with the JBI recommendations for extracting and charting data [38].
The data will be charted in a Microsoft Word table format, to allow analysis and identification of key themes. A draft extraction form will be piloted and modified and as necessary during the process. Any modifications will be detailed in the review. Any disagreements between the reviewers will be resolved through discussion, and/or with additional reviewers. If there is any missing data required, the authors if the papers will be contacted to request this. For charting of process-orientated data, a qualitative content analysis approach will be used [37]. An inductive content analysis approach will most likely be useful in to map key concepts for this review [44].
Risk of bias or quality assessment
Scoping reviews traditionally do not seek to undertake a risk of bias assessment or assess the quality of evidence [39].
Data synthesis
The data analysis will take a descriptive numeral analysis approach to examine the extent, nature and distribution of papers included in the review. The extracted data from the charting process will be presented in tabular form mapping the location of studies, types of studies/methodological design and interventions studied. Furthermore, a summarised narrative of the key concepts relating to the review question will be presented to identify any gaps in the literature and inform future research. As scoping reviews typically intend to map the available evidence, the analysis will be quite descriptive unlike systematic reviews which aim to provide a more detailed synthesis [45]. Therefore, the process is anticipated to be iterative, and the analysis will be reviewed throughout and discussed between the reviewers. Recognising the need to strengthen methodological rigour of this scoping review, the PAGER (Patterns, Advances, Gaps, Evidence for practice and Research recommendations) framework [46] will be incorporated to enhance consistency in charting and synthesis of findings. The iterative and flexible use of the PAGER framework would make it a useful tool to meet the needs of this scoping review and will be considered in relation to the research question. This method will aim to classify and summarise the type of evidence available in this field, identifying further research recommendations.
Discussion
This scoping review will allow the analysis of a broad scope of literature to identify what research has already been conducted in this area. This will also identify gaps in research and inform and guide future research. This scoping review will guide the validity of conducting a future systematic review with an aim to examine methods to improve the transitions of care for patients and collaboration of primary care pharmacists with other health professionals.
It was identified that a scoping review would be the most appropriate methodology for the research question proposed to scope current literature. To our knowledge, little has been researched on the role of primary care pharmacists in transitions of care and this review will allow mapping of the current topic and guide valuable future research. Conversely, systematic reviews would be focused on a particular research question and would restrict the type of studies included in the review hence not providing the required overview in this field. A traditional methodological quality assessment will not be performed as the aim is to understand what has been performed rather than assess the evidence of effectiveness.
The limitations of scoping reviews have been historically criticised for the lack of methodological rigorous quality appraisal of the studies included and the absence of risk of bias assessment. This may impact on the validity of recommendations for future practice. However, this will be minimised by using the most current up-to-date scoping review methodology approach [38] using the PRISMA-ScR guideline [41] and consideration to the quality of evidence using the PAGER framework tool [46], where appropriate.
Conclusion
In summary, this scoping review will provide an overview of the current evidence of the role and impact of primary care pharmacists in patients recently discharged from hospital. This scoping review will aim to identify any gaps in current research and support implications for future research, policy, and practice.Table 1Elements for data extraction


	Population
	Concept
	Context
	Key findings

	Characteristics of participant population
Primary care pharmacist intervention (role/setting)
	Aim of study
Intervention and/or comparator (if applicable)
Research methodology
	Location/country of study
Type of Study design/evidence
	Outcome measures reported
Financial Impacts (if reported)
Collaboration with other health care professionals reported
Any gaps in the research identified?
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