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[bookmark: _Toc240921631]Abstract
Acute respiratory tract infections are prevalent in primary and community care settings and pose a challenge as symptoms from viruses and bacteria can be similar, and overuse of antibiotic medicines can lead to antimicrobial resistance. This systematic review compared diagnostic and management strategies for acute respiratory tract infections in adults in the UK, with patient outcomes and antibiotic stewardship as key considerations. MEDLINE, PubMed, Embase, CINAHL, Web of Science and the Cochrane Library were searched, along with additional citation checking. Sixteen primary studies were eligible. Due to the heterogeneity of the data, a meta-analysis was not performed, and data were extracted systematically, critically appraised with the design-specific tools and synthesised thematically. Three themes emerged: diagnostic uncertainty and decision support; management strategies, use of antibiotics and patient outcomes; and prescribing behaviour and implementation of antimicrobial stewardship. No consistent reductions in antibiotic prescribing were observed with the use of clinical prediction rules or point-of-care tests to help assess and communicate. The evidence presented by management showed that looking at prescription volume alone was not appropriate, as this included delayed prescribing, length of treatment, repeat prescribing of the same medicine, managing the symptom and safety-netting. Consultation mode, workflow, confidence in prescription, patient expectations and service disruption also influenced prescribing. No current clinical guideline was directly assessed in a study included. The overall evidence is in favour of a risk-sensitive, patient-focused approach to the use of selective diagnostics, clinical judgement, symptom management, appropriate antibiotic use, reassessment and clear safety-netting. Additional adult-specific work is required on safety, practice and guidelines.
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[bookmark: _Toc237220337][bookmark: _Toc240921636]1.1 Introduction
Acute respiratory tract infections (ARTIs) are among the most common reasons for adult GP consultations and presentations to community pharmacies and other primary-care services. Acute infections of the upper or lower respiratory tract include acute cough, sore throat, influenza-like illness and lower respiratory tract infection. Many episodes are viral in nature and do not require antibiotics; however, symptoms from viral and bacterial infection can overlap. Therefore, it is important for clinicians to identify adults who may require antibiotic treatment and prevent unnecessary antibiotic exposure of adults with self-limiting illness (NICE, 2019; NICE, 2023d).
This is a very important public health concern as unnecessary antibiotic use leads to AMR, increased risk of adverse effects to patients and the development of unnecessary expectations of receiving antibiotics to treat future respiratory symptoms (Dolk et al., 2018; Pouwels et al., 2018a; Smieszek et al., 2018). The decision to prescribe antibiotics for respiratory tract infection (RTI) has implications for post-RTI consultations; antibiotic prescribing for RTIs may influence on future consultation behaviour, according to a systematic review and meta-analysis (Adamu et al., 2025). But too stringent prescription practices can create a delay in treatment for serious bacterial disease. The management of ARTI in adults, therefore, requires a balance of minimising patient risk, promoting symptom relief, and ensuring patient access to antibiotics when necessary and the right choice.
Through clinical guidance, surveillance and the national AMR action plan (Department of Health and Social Care, 2024), the United Kingdom has made antimicrobial stewardship a national priority. However, resistant infections continue to be a problem. Antibiotic-resistant bloodstream infections have become increasingly common in England, highlighting the continuing public health challenge posed by antimicrobial resistance (UK Health Security Agency, 2024).These are not only confined to the realm of respiratory infections but are rather indicative of the broader setting in which decisions about ARTIs are made. This chapter shifts focus from the national context to the clinical problem of concern to adults in the UK, details the evidence gap and justification of the review and introduces the research question, aim, objectives and dissertation layout.
[bookmark: _Toc237220338][bookmark: _Toc240921637]1.2 Background and UK Context
Acute respiratory tract infections (ARTIs) are one of the main reasons for adults to visit their GP practice and community pharmacies in the UK (NICE, 2019). Usually, these infections involve acute coughs and sore throats, influenza-like illnesses and lower respiratory tract infections (NICE, 2023d). Diagnosis of the cause, whether viral or bacterial, is a great challenge, given the clinical similarities between the two infections. This diagnostic complexity poses an emergency health problem to the public. Antimicrobial resistance is a serious threat to national health, as unnecessary antibiotic use for viral, self-limited illnesses is a driver of antimicrobial resistance (Department of Health and Social Care, 2024). Moreover, inappropriate antibiotic use also makes patients more vulnerable to drug reactions due to their future exposure to the drug and leads to high expectations of antibiotics in future care (Adamu et al., 2025). Thus, good diagnostic evaluation and appropriate clinical management are absolutely critical to ensure the safety of patients, relieve symptoms and maintain the utility of important antimicrobial drugs.
Acknowledging antimicrobial resistance as a national priority is a priority in the United Kingdom (Department of Health and Social Care, 2019b). This commitment is evident in a wide range of clinical guidance, national monitoring and surveillance systems and action plans aimed at improving prescribing (Department of Health and Social Care, 2019a; Department of Health and Social Care and Department for Environment, Food & Rural Affairs, 2022; Department of Health and Social Care, 2024). Yet, despite these focused actions, the threat of antibiotic-resistant infections remains significant across the country, and there is a clear need for continued antibacterial surveillance and improvements in clinical practices (UK Health Security Agency, 2024). Restricting prescriptions for antimicrobials is not the only part of antimicrobial stewardship in primary care. Requires a multi-faceted approach and should focus on careful clinical assessment, careful safety netting and accurate identification of patients who are truly at risk for the development of serious complications and who actually need antibiotic treatment (NICE, 2023d). These key decisions take place in a complex health environment in the UK, subject to national standards and local prescribing norms as well as changing patient demands.
The unique complexities of dealing with acute respiratory infection (ARI) management and being actively involved in antimicrobial stewardship have led to a wide range of diagnostic and management approaches being incorporated into primary care. There are a number of diagnostic support tools that are now commonly used to assist the clinician in determining the likelihood of bacterial infection when clinical symptoms are not obvious, such as the point-of-care C-reactive protein test (van Hecke et al., 2023; Llor et al., 2024). In addition to these diagnostic tools, different strategies are used when prescribing to reduce the use of antibiotics in the short term. These include delayed prescription, holding onto a prescription but strongly encouraging patients to wait before taking it, and targeted symptomatic relief and giving patients structured, self-care advice (Stuart et al., 2021; McLeod et al., 2024). Furthermore, the nature of primary care has also undergone significant change in the UK, which in turn has affected access to and experiences of primary care. Traditional in-person consultations, remote telehealth (Vestesson et al., 2023) and growing community pharmacy structures, such as the Pharmacy First scheme (NHS England, 2024), are all methods used to support consultations. All these care pathways form a full care program for the care of acute respiratory illnesses. This is achieved through the implementation of antibiotic stewardship and effective antibiotic therapy at all levels. This deliberate balance can be utilized by the clinician to provide quality, evidence-based care and can also be used to prevent antibiotic resistance proactively.
[bookmark: _Toc237220339][bookmark: _Toc240921638]1.3 Statement of the Research Problem
The optimal approach to the diagnosis and management of acute respiratory tract infections and antimicrobial stewardship and patient safety remains unclear. This uncertainty is at the basis of two factors: the overlap in symptoms between viruses and bacteria and the lack of routine microbiological testing in primary care (NICE, 2019). The decisions made by clinicians are often very complex, precarious and heavily dependent on subjective judgement and severity prediction rules (NICE, 2023d). The challenge is compounded by high implementation pressures (Williams et al., 2018; Boiko et al., 2020; Borek et al., 2020). Prescribed interventions for antimicrobial stewardship are significantly shaped by the local prescribing norms, strong expectations for patients, and very limited time spent with patients during routine consultations (Borek et al., 2021a). In addition, there is variation in organisations' financial incentives and financial behaviours, which means national guidelines are not consistently adopted in all general practices (Anyanwu et al., 2020; Tonkin-Crine et al., 2023). This means there's a basic conflict between minimising prescriptions and keeping patients safe. That extremely restrictive approach to prescribing may also mean that serious bacterial infections are not identified and diagnosed in a timely manner, resulting in serious complications (Stimson et al., 2024). On the other hand, a prolonged dependence on antimicrobials and an active invitation to consult in the future for the same but less severe viral symptoms are created by precautionary prescribing (Adamu et al., 2025). The challenges are the daily clinical dilemmas of ensuring that diagnostic, symptom management, and effective communication are integrated together in a way that consistently prevents overprescribing, while maintaining patient safety (Miller et al., 2025).
[bookmark: _Toc237220340][bookmark: _Toc240921639]1.4 Research Rationale and Significance
There is a clear lack of evidence in terms of how to tackle this issue in a holistic way. Although there are a range of individual strategies being explored, such as delayed prescriptions (Stuart et al., 2021), remote consultations (Vestesson et al., 2023) and rapid testing (Scandrett et al., 2025), the evidence base is disjointed. Usually, studies assess interventions in isolation and in very limited clinical settings (Gulliford et al., 2019; Stuart et al., 2020; Gulliford et al., 2021). This silo mentality does not reflect the complexity of primary care provision in the United Kingdom, particularly as primary care moves across general practice and wider community pharmacy pathways (NHS England, 2024). A systematic literature review is probably the most suitable method to synthesise this fragmented evidence. Synthesising this data is important as the only way to assess the effectiveness of a stewardship strategy would be to count the number of prescriptions avoided. A thorough assessment should include all factors, ranging from the recovery of the symptoms over time, patient education, and feasibility of implementation in busy primary care premises (McLeod et al., 2024). This systematic review will compare and contrast the various fragmented studies and identify strategies with consistent and actionable results for adults. The importance of this research is that it makes the immediate impact of treating acute respiratory infections part of the larger picture of antimicrobial resistance (AMR) (Department of Health and Social Care, 2024). The findings will help inform clinical practice, adding evidence-based strategies for GPs and pharmacists. Further, the synthesis will help to inform public health policy, clearly outlining safe service pathways. Finally, it will identify key gaps for future research, which will help the national health care system continue to safeguard patient health while maintaining the vital effectiveness of life-saving antibiotics (UK Health Security Agency, 2024).
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What diagnostic and management strategies are effective in improving outcomes and reducing unnecessary antibiotic prescribing for acute respiratory tract infections among adults in the UK?

[bookmark: _Toc237220341][bookmark: _Toc240921641]1.6 Research Aim
To systematically review and synthesise evidence on diagnostic and management strategies used for acute respiratory tract infections among adults in the UK, with a focus on patient outcomes and antibiotic stewardship.
[bookmark: _Toc237220342][bookmark: _Toc240921642]1.7 Research Objectives
1. To identify diagnostic approaches used to differentiate viral and bacterial respiratory tract infections in adults within UK healthcare settings.
2. To examine the effectiveness of different management strategies (e.g., delayed prescribing, symptomatic treatment) on patient outcomes.
3. To explore how current UK clinical guidelines influence antibiotic prescribing practices for respiratory tract infections.
4. To provide recommendations of these strategies for antibiotic stewardship and antimicrobial resistance.
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The UK public health context, research problem, research rationale, research question, research aims and research objectives are introduced in Chapter 1. Chapter 2 critically reviews the evidence for the issue of diagnostic uncertainty, management strategies, antimicrobial stewardship, service delivery and the theoretical framework. The methodology for a systematic review is described in Chapter 3 and covered the following aspects of the review: search strategy, definition of eligibility criteria, screening, extraction, appraisal and thematic analysis. The results of the 16 studies included are reported by theme in Chapter 4. These findings are explored in relation to wider literature, theory, practice and policy in Chapter 5. The dissertation is closed in Chapter 6 with recommendations for practice, policy and future research.
[bookmark: _Toc237220344][bookmark: _Toc240921644]1.9 Chapter Summary
This chapter has identified adult ARTIs as a significant public health problem in the UK, as the majority are common respiratory presentations, and there often is diagnostic uncertainty and numerous antibiotic decisions. It discussed how outcomes and stewardship could be affected by point-of-care testing, delayed prescriptions, symptomatic management, the communication process, and changes to service pathways. The chapter provided evidence of a lack of a coherent evidence base, and argued for the need for a systematic review combining effectiveness, safety and implementation. It also restated the research question, aim and objectives and explained the remaining chapters of the dissertation.
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[bookmark: _Toc240921646]2.1 Introduction
ARTIs are acute conditions that affect the upper (or lower) respiratory tract and are typically characterised by cough, sore throat, fever, sputum production, breathlessness, wheeze or chest discomfort. While many of the cases are viral and self-limiting, there are many overlapping presentations with bacterial infections, as well as with more severe infections. The public health problem is not just one of decreasing antibiotic use; it's about timely recognition of deterioration, but without too much antibiotic use or inducing antimicrobial resistance (AMR). NICE guidance will offer the main UK clinical context, as it is applicable to adults (age 16 years and over) at first contact (either remote or face-to-face); and emphasises documented assessment, appropriate care pathways and antimicrobial stewardship (NICE, 2023a; NICE, 2023d).
The review will first briefly outline the scoping search undertaken to build the evidence base. It will then explore three interrelated themes: diagnostic uncertainty and diagnostic-support strategies, management approaches, patient outcomes and antibiotic use, and UK policy, service delivery and implementation. With these themes, the clinical effectiveness will be taken into account along with safety, communication, feasibility of the organisation and equity. The chapter will then examine gaps in knowledge and offer an integrated theoretical perspective on how knowledge and diagnostic stewardship are connected with implementation in terms of behaviour and services. This chapter synthesises the broader literature than Chapter 4, which will report themes that emerge from the systematically included studies.  
[bookmark: _Toc240921647]2.2 Scoping Literature Search Strategy
This initial search was different from the search that was carried out by the reproducible database search and formal study-selection process, which will be described in Chapter 3. A literature search was conducted on MEDLINE/PubMed, Embase, CINAHL, Cochrane Library, Web of Science and Google Scholar from January 2021 to July 2026. Search concepts included searching for terms such as acute respiratory infection, respiratory tract infection, acute cough, sore throat, lower respiratory tract infection, with terms around diagnosis, clinical prediction, point-of-care, C-reactive protein, rapid testing, antibiotics, delayed prescribing, safety-netting, antimicrobial stewardship, remote consultation, community pharmacy and primary care, and influenza-like illness and respiratory viruses. Evidence applicable to the NHS was prioritised using the terms UK, England, Scotland, Wales and Northern Ireland.
Grey literature was explored using NICE, NHS England, Department of Health and Social Care and the UK Health Security Agency (UKHSA). Peer-reviewed systematic reviews and randomised trials, linked electronic-health-record studies, mixed-methods research and national guidance for the care of adults in UK primary/community care settings were considered and prioritised. Evidence from other countries that does not contain UK data or directly inform technologies and strategies in the UK was dropped where possible. Studies which were only undertaken for hospital-acquired infections, paediatric populations or long-term respiratory disease management were not used to formulate the main argument. Additional studies were identified through citation chasing from high-relevance reviews and guideline evidence reports. The resulting literature was presented in terms of diagnosis, management and implementation and methodological limitations, population fit, and transferability were evaluated throughout.
The scoping process also systematically separated evidence type from evidence strength. Current policy, service pathways and prescribing trend data were established nationally through guidance and surveillance, while causal claims were largely based on trials, systematic reviews and strong linked-record analysis. Qualitative and mixed-methods studies were included as they provided explanation of why apparently effective interventions were adopted or not in practice. Population, setting, intervention, comparator, outcome definition, follow-up and risk of bias were compared. Specific focus was placed on whether there was an intervention that influenced patient-centred outcomes as well as antibiotic prescribing. This method did not take a reduction in the number of prescriptions as being enough evidence of benefit and helped identify any side-by-side contradiction between efficacy and safety or with implementation. Before adding reference details and digital object identifiers to the chapter, reference checking and validation against journals and/or official publishers were done.
[bookmark: _Toc240921648]2.3 Literature Review
[bookmark: _Toc240921649]2.3.1 Diagnostic Uncertainty and Diagnostic-Support Strategies
The essential challenge of managing ARTI in adults is the diagnostic uncertainty, as there are often symptoms that are similar to other viral and bacterial diseases, and little microbiological confirmation is available at home visits. NICE identified an acute respiratory illness (defined as 21 days or less) as an ARI, and suggested that assessment should also take account of sepsis, other diagnoses, comorbidities, frailty and the ability to reconsult (NICE, 2023a). Rijk et al. (2024) identified that there was wide variation across the models in their predictors and performance for adults with LRTI, which means that there was not a great deal of confidence in transferring these to different settings. Insufficient evidence of early-warning scores (EWS) (including NEWS2 and CRB65) for remote or community pathways was also noted in NICE's own recommendations for research (NICE, 2023a).
Clinical prediction rules can contribute to consistency; however, they are of value only when used and not when they are available. For the general practitioner stakeholders in the UK, prediction rules were sometimes seen as helpful prompts but, clinicians questioned, were not always suitable for complex patients and could potentially supplant clinical judgement (Hounkpatin et al., 2021). By contrast, remote consultations with patients for acute respiratory infections in England had an increased likelihood of prescribing antibiotic treatment compared to face-to-face consultations after adjusting for other factors, leading to an increased likelihood of "precautionary" antibiotic prescribing (Vestesson et al., 2023). NICE therefore recommended that antimicrobials cannot be routinely prescribed based on a remote assessment and face-to-face review should be used where severity cannot be confirmed (NICE, 2023d).
C-reactive protein point-of-care-testing (CRP-POCT) has been touted as an adjunct when lower R.L.I. (lower respiratory tract infection) diagnosis is uncertain following clinical assessment (Ward, 2018; Holmes et al., 2018; Eley et al., 2020). The results of the audit of EU evidence demonstrated that there were significant differences between the two countries in terms of POCT use, prescribing and clinician confidence, suggesting that the effects of the use of the same test are different based on the different prescribing cultures in the two countries (van der Velden et al., 2022). An out-of-hours evaluation in the UK said that CRP could alter antibiotic prescribing, but the training, workflow and availability of the test, along with how the clinician interpreted its intermediate results, influenced its use (Dixon et al., 2022). As a result, a focus was proposed on the link between CRP and history, clinical examination, and safety netting rather than on replacing clinical reasoning (van Hecke et al., 2023).
Evidence of recent implementation has supported this restrained take. Llor et al. (2024) suggested that the widespread implementation of CRP-POCT would only benefit stewardship if thresholds are integrated within established pathways for routine activities, and if quality assurance and communication are made routine. Patient selection and contextual interpretation were also highlighted in the PREDICTORS Delphi guidance (O'Shea et al., 2025). Qualitative research with stakeholders identified that perceived usefulness, test accuracy, consultation time, funding, maintenance and accountability all had an impact on the adoption of new ARTI diagnostics (Hoste et al., 2023). A later systematic qualitative synthesis also revealed that patients and clinicians appreciate reassurance and support in decision-making, but are worried about over-reliance on results and waiting time, as well as false reassurance (Hoste et al., 2025).
Multiplex and viral microbiological tests provide another type of information by identifying pathogens. Webster et al. (2024) conducted a systematic review of point-of-care diagnostic accuracy, noting significant variations in the performance of different tests and for different target infections, with superior sensitivity for some viral assays, compared with tests aimed at distinguishing bacterial from viral illnesses (Khalid et al., 2021; Mantzourani et al., 2022; Bustamante et al., 2026). Similar results were found by meta-analysis, which showed that the accuracy of the tests varied by test and reference standard (Gentilotti et al., 2022). NICE evidence reviews found that the evidence was not adequate to conclude that using rapid tests reliably improves the triage or antibiotic decisions, and considered diagnostics' accuracy alongside clinical-effectiveness outcomes (NICE, 2023b; NICE, 2023c). Like Scandrett et al. (2025) found, there were encouraging tests available, but some evidence of downstream clinical effectiveness and cost utility was still variable.
Some examples of the difference between identifying a pathogen and changing behaviour are provided by the UK trials. Due to the limited ability to assess impact based on accuracy alone, the RAPID-TEST protocol examined microbiological, behavioural and antibiotic mechanisms (Abbs et al., 2024). Overall, the completed randomised trial revealed no difference between rapid multiplex testing and usual care in the number of antibiotics prescribed the same day, and did not adversely impact the outcomes of symptoms (Hay et al., 2026), although there did appear to be a difference in those with a detected virus. A primary-care diagnostic evaluation in the UK also demonstrated the potential of combined antigen tests for SARS-CoV-2 and influenza to offer clinically useful information, but that this would rely on test performance and prevalence (Fanshawe et al., 2025).
The act of safety-netting is therefore a diagnostic process, in addition to a communication process. A realist review showed the need for clearly communicated information with regard to expected course, uncertainty, warning symptoms, and when and how they would seek and receive further help to be useful for safety-netting (Friedemann Smith et al., 2022). Electronic prompts/follow up functions valued by UK staff when tools fit workflow (Friedemann Smith et al., 2023). Out-of-hours records were analysed, and it was found that safety-netting advice was not always recorded, meaning it was unclear whether it had been given and would be limiting continuity of care (Edwards et al., 2025). Diagnostic tools can be used to assist stewardship, but effects will relate to clinician confidence, test performance, and workflow and safety-netting. There is more consistency with regard to changes in prescribing than in patient outcomes; and variation in test type, setting, and study design reduces direct comparisons.
[bookmark: _Toc240921650]2.3.2 Management Approaches, Patient Outcomes and Antibiotic Use
After serious illness has been ruled out, management should take into account the relief of symptoms, the patient's expectations, and antibiotic stewardship. The key strategies for uncomplicated ARTIs are: no antibiotic, immediate antibiotic or delayed (back-up) prescribing, safety-netting and self-care advice (NICE, 2018; Edwards et al., 2019; All Wales Therapeutics and Toxicology Centre, 2024a). The best recent comparative evidence was provided by a single-patient data meta-analysis of 55,682 patients. Delayed prescribing showed similar severity of symptoms at follow-up compared with IM or no ABs, and less reconsult rates and higher satisfaction when ABs were not prescribed at first consultation compared to no prescription (Stuart et al., 2021). They suggest, however, that this is not the case for all adults or diagnostic groups.
The overall evidence of safety is inconclusive due to changing study designs and what can be concluded. In a large 'English and Welsh' cohort, the absolute number of hospital admissions for infection was low, but the relative risk of admission was greater when the upper respiratory infection was delayed compared to immediate treatment, although not all the significant confounding variables were avoided (van Staa et al., 2021). In contrast, the bottom-line prescribing in English general practices showed no clear downward trend in the number of severe adverse outcomes, but there was a change in consultation patterns, highlighting that any effects more than prescription levels were also seen and monitored (Stimson et al., 2024). The stewardship goal of fewer prescriptions might mask unnecessary delay in a high-risk minority.
Delayed prescribing is also a behavioural process. A realist review revealed mixed evidence on their meaning and that they were used to help address uncertainty, maintain relationships with clients/patients and as contingency treatment (McLeod et al., 2024). It might assist with self-management if it is accompanied by a warning sign and a definite delay period and the symptom duration is expected. Adamu et al. (2025) also found that future consultation in cases of respiratory infection was higher if the patient had been prescribed antibiotics, suggesting that prescription may also influence expectation and help-seeking during the subsequent interaction.
Symptomatic treatment is critical as an antibiotic-free plan is not likely to be credible if it does not provide any evidence of care. A UK randomised trial showed that interventions using a behavioural website and nasal sprays led to a decrease in the duration or recurrence of respiratory illness and less use of antibiotics in some groups of interventions, but simply generalising the results was limited by poor adherence to interventions and the variability in response (Little et al., 2024). They can take on issues that are important to the patient, such as fluid or pain management, sleep, and how long it will take, and what will make the patient colder. The leaflets from NHS England's TARGET ‘Treating Your Infection' have been developed for this purpose testing of these leaflets in community pharmacy demonstrated that the leaflets could help structure advice and support the management of many respiratory presentations without referral (NHS England, 2023c).
The example of sore throat pathways illustrates the potential and challenges of targeted intervention. A pilot study of a pharmacy-based test and treat service indicated that clinical assessment with testing could help to target antibiotics for patients more likely to have streptococcal infection, and could provide convenient access (Mantzourani et al., 2024). It is their stewardship value that relies on the validated criteria of eligibility, competency, audit, and lack of consumer demand for referral and avoidance of treatment of validated eligibility. English ecological analysis estimated a substantial volume of antibiotic prescribing in general practice due to activity of respiratory syncytial virus, especially in older groups, indicating viral disease can indirectly lead to antibiotic exposure due to diagnostic uncertainty (Miller et al., 2025). Prospective adult surveillance in England also highlighted the evolving role of RSV and the importance of using the notion of symptoms and testing in the context of current circulating levels (Ordóñez-Mena et al., 2026).
The choice of antibiotic and the length of treatment are also proper prescribing considerations, in addition to the starting treatment (Pouwels et al., 2019; Nowakowska et al., 2019; Scottish Government, 2024). The NICE quality standards suggested a minimum 5-day treatment course, typically for adult ARI, and indicated the need for reassessment should symptoms worsen or not improve (NICE, 2023d). The UK-AWaRe classification aids surveillance and stewardship by categorising antibiotics based on preferred access, watch and reserve status, which will enable services to judge if there is a need for broad-spectrum exposure (UKHSA, 2025). However, the trend for reductions was found in primary care, with the difference still remaining in antibiotic classes and setting (McCloskey et al., 2023). Changes in the breadth of prescriptions were identified during the pandemic in OpenSAFELY analysis and need to be considered alongside changes in the types of cases in the consultation (Zhong et al., 2023).
Prescribing alone should not be used to measure management success; rather, it should be combined with other factors such as recovery, adverse effects, complications, reconsultation, satisfaction, and antibiotic exposure. Consumption of antibiotics is a crucial stewardship measure, but is not a good enough proxy for quality. The national action plan associated with appropriate use included an emphasis on diagnostics and professional capability and public engagement (Department of Health and Social Care, 2024). Delayed prescription or CRP testing and rapid diagnostics are not intrinsically effective or ineffective, but are dependent upon patient selection, interpretation, communication and follow-up. A good quality care episode is, therefore, generated by a holistic clinical interaction rather than by one choice of prescription.
[bookmark: _Toc240921651]2.3.3 UK Policy, Service Delivery and Implementation
Policy and stewardship by national bodies, local service organisations and evolving methods of access influence the management agenda for UK ARTI (Malcolm et al., 2020; Zhu et al., 2021; NHS England, 2023d). Prior to the pandemic, respiratory infections made up a significant proportion of primary-care use of antibiotics. Antibacterial prescribing for respiratory infections in England decreased significantly, as circulating and consulting for common respiratory infections declined during the winter of 2020-21 (Andrews et al., 2022). Similarly, a population-level analysis revealed initial increases then large decreases in antibiotic prescribing during the pandemic "restrictions," largely the result of changes in overall number of consultations, and not a consistent improvement in the quality of antibiotic decisions (Rezel-Potts et al., 2021). Between March 2020 and April 2021, there were rising proportions of patients prescribed medications outside of guidelines, with treatment patterns shifting during COVID-19 allowing for policy and epidemiological shocks to influence recorded practice in the absence of guidelines (Yang et al., 2023).
The impact of the pandemic also changed the way clinical activity was conducted. The interviews with English GPs indicated that antibiotic thresholds were lowered, face-to-face assessments decreased, workload competing and reduced attention to routine stewardship activity early in the pandemic (Borek et al., 2021b). The remote care brought continuity and convenience, but it was not without the possibility of transferring doubts to a prescription for precautions or re-contact. Further analysis of the observations later confirmed the relationship between consultation mode and prescribing for acute respiratory infection (Vestesson et al., 2023). It requires a specification of service design to indicate when the client needs remote assessment, the requirement for observations/examination to be performed and how deterioration will be detected. NICE's adult ARI pathway sought to codify these decisions from the point of first contact through to remote assessment, to in-person care and virtual wards (NICE, 2023a).
There is variation across practices as to how they are implemented, which demonstrates that the implementation goes beyond knowledge of guidance. Settling and advising on the best time to exactly prescribe or not prescribe, and on whether or not to order CRP tests (Borek et al., 2021a), were seen as more helpful by staff in high-prescribing practices for negotiating and providing reassurance rather than routinely as a clinical resource. A second study using a mixed-methods design identified that the leadership, team engagement, data feedback and local norms/perceived legitimacy of stewardship interventions were associated with drug reduction (Tonkin-Crine et al., 2023). These studies provide an understanding of why guidance might not make much impact if clinicians are time-poor, do not have access to testing, or lack feedback or confidence in non-antibiotic treatment.
Surveillance is used to get feedback on progress so that variation can be identified at a local level. The UKHSA's ESPAUR programme brought together indicators related to antimicrobial consumption, resistance and stewardship, making the following observations: the antimicrobial prescribing and consumption of most antibiotics remained predominantly in GP, and the antimicrobial prescribing via community pharmacy had grown, with new pathways (UKHSA, 2026). Prescribing indicators must be connected to diagnoses, risk and outcomes and inequalities in order to not penalise services taking care of more highly moribund populations or populations with less follow-up.
Pharmacy First has otherwise reallocated ARTI assessment (NHS England, 2023a; NHS England, 2023b; Hayes et al., 2023). Community pharmacists in England can prescribe; NHS England (2024) defines clinical pathways as time-bound care packages that are consistently applied to the same conditions by an individual pharmacist or their team. They can manage defined clinical pathways such as for sinusitis and sore throat and can provide advice, safety-netting and, if criteria are met, prescription-only medicines. Structured assessment appears to support targeted treatment for sore throats based on evidence from Pharmacy settings (Mantzourani et al., 2024). However, expansion leads to issues of uniformity in diagnosis, sharing of data, return precautions, repeat attendance and antibiotic audit. That's why it's significant that these newer pathways do not have long-term outcome evaluation.
Implementation entails resource and equity issues (Thomson et al., 2020; All Wales Therapeutics and Toxicology Centre, 2024b; NHS England, 2025). The benefits of POCT can be blunted by the lack of availability of tests in times of uncertainty, as well as by the need for equipment, consumables, quality control, training of staff, adequate consultation time, etc. (Hoste et al., 2023; Llor et al., 2024). Digital and remote pathways might be beneficial for some adults and negatively impact those with reduced access to digital technology, limited language proficiency, hearing impairment, and complex multimorbidity. Safety-netting materials might not be as effective when not considering health literacy. The national AMR plan adopted a more holistic approach to stewardship as a system-wide responsibility (Department of Health and Social Care, 2024). Therefore, implementation outcomes must cover reach, acceptability, fidelity, sustainability, as well as inequalization, rather than only average changes in prescribing.
Coordinated, the policy of the UK is one of support for directionality: assessment should reveal severity, antibiotics should only be given where likely benefit; courses should be short, and only the patient should be given self-assurance and escalation advice. Overall, the literature suggests a long-standing discrepancy between policy and practice. Workload, consultation mode, local norms, access to diagnostics and communication are highlighted through qualitative and observational evidence, and the desired standard of care is defined through policy and surveillance sources. While there is variation in the types of evidence collected, and therefore cannot be expected to prove the effectiveness of interventions on the same level, they do collectively substantiate that fidelity of implementation and service capacity are an integral part of establishing routine ARTI management from the national stewardship policy.
[bookmark: _Toc240921652]2.4 Gaps in the Literature
There are some gaps that led them to consider the proposed systematic review. First, the evidence is disjointed, covering diagnostic accuracy, prescribing behaviour, symptom outcomes, implementation and service redesign. Rapid tests have been found to be technically varied, with multiple technologies, and reference standards were other varied technologies (Webster et al., 2024; Scandrett et al., 2025; Hay et al., 2026) - that better pathogen info did not automatically lead to reduced use of antibiotics. Comparisons of the use of CRP testing versus microbiological testing, clinical prediction, and delayed prescribing and communication packages are therefore not directly possible. Secondly, the number of studies includes adults and children, multiple respiratory diagnoses and/or several countries. This increases the amount of statistical power but decreases certainty of adults managed in UK pathways in all four UK nations.
Third, safety and equity outcomes are undeveloped. The overwhelming majority of the body of evidence in support of delayed prescribing was for symptom safety, but some linked-record studies highlighted concerns about hospital admission in certain groups, with few studies focusing on whether effects vary with frailty, multimorbidity, deprivation, ethnicity, health literacy or access to follow-up (van Staa et al., 2021; Stimson et al., 2024). Fourth, although barriers to implementation were identified in implementation studies, there was a lack of concurrent measurement of sustained adoption, cost and patient outcomes. The evidence base for Remote Assessment, Virtual wards and Pharmacy First is particularly immature given the pace of service change. NICE specifically asked for more research to be conducted with risk scores in remote and face-to-face settings (NICE, 2023a).
Lastly, outcomes tend to be very focused. There may be a reduction in prescribing rates that seem to be effective and successful, but there may also be more reconsultations, confusion, or delayed escalation or substitution to more effective and broad-spectrum agents. On the other hand, a strategy might decrease the amount of same-day prescribing of a drug in total, though it might increase prescribing in clinically relevant sub-groups. A systematic synthesis is required to review effectiveness, safety and implementation in a single analysis, to critically evaluate study quality and to uncover which strategies are effective for whom and under what conditions of UK service.
[bookmark: _Toc240921653]2.5 Theoretical Framework
Guidance for interpretation will be provided by an integrated diagnostic-stewardship and behavioural-implementation pathway. The clinical pathway starts with the assessment of the severity and consideration of possible alternate diagnoses, then moves to estimating the likelihood of an infection, to using selected prediction rules or tests, to making a management decision, to communicating and to providing a safety-netted follow-up. There are reducing and amplifying stages in each phase. Test-accuracy evidence is only useful if it is reliable, current, and actionable i.e. it should lead to changes in action which is why this should not be used as a proxy for clinical effectiveness (NICE, 2023b; Hay et al., 2026).
AMS can be best understood through a relevant behavioural lens, using the COM-B framework, as it views prescribing and implementation behaviours as being shaped by clinicians' capacity, opportunities in the healthcare service, and motivations of both the clinicians and the patients (Whitehorne et al., 2026). The capability to communicate uncertainty, to interpret scores and tests, to examine skillfully and interpret clinically, and to have clinical knowledge. Opportunity is time, equipment, funds, roles, in-person review, information systems, and information referral. Perceived patient expectations, fear of missing serious illness, self-care strategies, professional norms and commitment to stewardship, are all included in motivation. Empirical UK studies found that all three conditions were true: that clinicians understood stewardship but were less convinced of the usefulness of the test; that workflows prevented uptake of the test; and that test prescribing was a way for clinicians to manage social as well as clinical uncertainty (Borek et al., 2021a; Tonkin-Crine et al., 2023; McLeod et al., 2024).
The framework suggests that multi-component strategies will have greater success than single tools. As well as explicit symptom management, there should be honest dialogue with patients, documented safety netting, audit and readily available reassessment using selective diagnostics. Outcomes to include: Patient recovery and safety, initiation of antibiotics, antibiotic spectra and duration, reconsultation, acceptability, cost and equity (McNulty et al., 2018; Ratajczak et al., 2019; Gold et al., 2022). This theoretical approach is congruent with the aims and objectives of the research question as it helps to explain not only if strategies improve outcomes but also why they can be successful or unsuccessful when implemented in practice.
[bookmark: _Toc240921654]2.6 Chapter Summary
A literature review of the latest evidence for diagnosis and management of adult ARTI in the UK has been undertaken. In the context of patient selection, interpretation and workflow, the impact of diagnostic scores was seen as well as CRP-POCT and rapid microbiological tests. There was a potential to improve outcomes while decreasing the need for antibiotics (and other medically unnecessary treatments) through delayed prescribing, symptom management advice and safety-netting for high-risk patients; however, careful intervention and follow-up were required. Policy, surveillance, remote care and Pharmacy First had transformed delivery, but implementation and evidence for equity were incomplete. The identified gaps were justified for a systematic review based on effectiveness, safety and service context from a diagnostic-stewardship and behavioural-implementation programme.
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[bookmark: _Toc240921656]3.1 Introduction
This chapter outlines the methodology employed in the identification, selection, appraisal and analysis of the evidence relating to diagnostic and management strategies for acute respiratory tract infections (ARTIs) for adults in the United Kingdom. A systematic literature search was conducted in order to ensure that evidence synthesis was conducted in a systematic, transparent, and structured manner. The content of the reporting was guided by PRISMA 2020, which aids in conveying the study identification, screening, eligibility and inclusion (Page et al., 2021). This chapter provides a description of the study design, search strategy, eligibility criteria, screening, data extraction, critical appraisal, thematic analysis and ethical considerations.
[bookmark: _Toc240921657]3.2 Study Design
The research question called for evidence from various parts of the care for adults with ARTI, such as diagnosis, prescribing, symptom management, patient safety and service delivery, which led to the choice of a systematic literature review (SLR). The procedures for searching, selecting, appraising and synthesising the evidence of an SLR are predetermined and transparent, such that the basis of the conclusions drawn from the evidence can be revisited and reproduced (Aromataris et al., 2024). It was an appropriate design as adult ARTI management encompasses many interrelated decisions, rather than a single intervention such as assessment of diagnostic uncertainty, using point-of-care tests, consultation mode, antibiotic initiation or delay, treatment duration, symptom management and safety netting.
The methodological transparency was the major advantage of the SLR approach. Structured critical appraisal and predefined eligibility criteria minimised the risk of choosing evidence due to a desired outcome. But systematic reviews are still susceptible to publication bias, failure to index, differences in terminology and errors in screening by a single reviewer. The review may have limited the evidence to that available in English and relevant to care provision in the UK, thereby missing out important international evidence. These constraints were not perceived to be totally removed. Rather, they were minimised by the general "synonym search", adaptation of the search by the database, citation checking, explicit eligibility criteria, and explicit reporting of methodological weaknesses and exclusion decisions.
The study identification and selection were reported using PRISMA 2020 (Page et al., 2021) for transparent reporting of numbers of records identified, duplicates excluded, records screened, reports assessed, and studies finally included. PRISMA was not employed to determine eligibility but rather as a reporting tool.
Since there was enough heterogeneity in the evidence included, a meta-analysis was not deemed appropriate. Research designs included in the qualitative studies were related to decision making and implementation, observational studies to prescribing and safety, diagnostic studies to test performance, and randomised trials to intervention evaluation. The combination of these disparate findings into one pooled statistical estimate may suggest comparability, which was not warranted. Thus, an integrative thematic synthesis method was applied to highlight similarities, differences and contradictions in the evidence and to preserve the context of the studies.
[bookmark: _Toc240921658]3.3 Search Strategy
Four related concepts were used to structure the search: acute respiratory tract infection, adults in UK primary or community care, diagnostic strategies and management or antimicrobial-stewardship strategies. OR and AND logical operators were used to combine synonyms within each concept and between concepts, respectively. Where supported, truncation was applied, such as prescrib* to return results for prescribe, prescribed and prescribing. Terms such as “acute respiratory tract infection,” “point-of-care testing” and “antimicrobial stewardship” were used for phrase searching. The NOT was eliminated as it may exclude important data. The search syntax was customised to the controlled vocabulary and field tags and truncation needs of each database.
The databases searched included MEDLINE/PubMed, Embase, CINAHL, Web of Science and Cochrane Library. These sources covered complementary biomedical, pharmacological, nursing, community-care, multidisciplinary and intervention research and minimised the reliance on any one index (Bramer et al., 2017). For purposes of citation checking, only Google Scholar and other reference lists of pertinent papers were used as supplements.
Limitations were set for English-language records, formal database searches (January 2016 through August 2026), and human studies. Other eligibility criteria, such as UK relevance, adult population, primary or community-care setting, eligible study design and relevance to ARTI diagnosis, management, or antimicrobial stewardship were applied during the title, abstract, and full-text screening process, but were not used as database filters. Where possible, controlled vocabulary and free-text terms were mixed together, and the search strategy was tested for conceptual completeness using the PRESS principles (McGowan et al., 2016), which include Boolean structure, spelling, syntax and limits. In addition, the principles of PRISMA-S were followed for reproducible reporting of databases and search concepts as well as search logic (Rethlefsen et al., 2021).
Table 3.1: Databases searched and relevance to the review
	Database
	Relevance to the ARTI review

	MEDLINE/PubMed
	Core biomedical and clinical literature; strong coverage of primary care, respiratory infection and antimicrobial research.

	Embase
	Broad biomedical and pharmacological indexing; complements MEDLINE and improves retrieval of European evidence.

	CINAHL
	Nursing, allied-health, community-care and patient-management literature relevant to primary and community services.

	Web of Science
	Multidisciplinary coverage and citation indexing useful for implementation, public-health and service-delivery studies.

	Cochrane Library
	Trial and intervention records relevant to diagnostic and management effectiveness; used to identify potentially eligible primary studies.



Table 3.2: Search concepts and search terms
	Concept
	Keywords and synonyms

	Condition
	“acute respiratory tract infection*” OR ARTI OR URTI OR LRTI OR “acute cough” OR “sore throat” OR sinusitis OR pneumonia OR “respiratory infection*”

	Population / Setting
	adult* OR “primary care” OR “general practice” OR “community pharmacy” OR GP OR “United Kingdom” OR UK OR England OR Scotland OR Wales OR “Northern Ireland”

	Diagnostic strategies
	“clinical prediction rule*” OR CRP OR “C-reactive protein” OR POCT OR “point-of-care test*” OR “rapid diagnostic*” OR antigen OR “diagnostic accuracy”

	Management / antimicrobial stewardship / outcomes
	“antibiotic prescrib*” OR “delayed prescrib*” OR “immediate antibiotic*” OR “symptomatic treatment” OR self-care OR “safety-net*” OR “remote consultation*” OR “antimicrobial stewardship” OR AMR OR “antibiotic use” OR reconsult* OR hospitali* OR “patient outcome*” OR recovery OR satisfaction



Table 3.3: Examples of electronic search strings
	Search
	Example string

	MEDLINE/PubMed example
	("acute respiratory tract infection*" OR URTI OR LRTI OR "acute cough") AND (adult* OR "primary care") AND ("antibiotic prescrib*" OR "antimicrobial stewardship" OR "delayed prescrib*")

	Diagnostic example
	("respiratory infection*" OR LRTI) AND ("point-of-care test*" OR POCT OR CRP OR "rapid diagnostic*") AND ("United Kingdom" OR England OR Wales OR Scotland)

	Management example
	("acute respiratory infection*" OR "sore throat") AND ("remote consultation*" OR self-care OR "safety-net*" OR "symptomatic treatment") AND (adult* AND "primary care")


[bookmark: _Toc240921659]3.4 Eligibility Criteria
Eligibility criteria were established before screening to ensure consistency in the selection of studies. Studies were considered for inclusion if they researched diagnosis, management, antimicrobial prescribing or stewardship for acute respiratory tract infections (ARTIs) in adults in the UK primary or community care setting. Qualitative, analytical cross-sectional, diagnostic, cohort or other observational studies and randomised controlled trials were eligible for inclusion in the designs. Mixed age studies were considered only if adult findings were reported separately, and studies of healthcare professionals were included if they directly related to adult ARTI pathways. Reviews, protocols, editorials and opinion pieces and conference abstracts were excluded from the final synthesis, but may be included if relevant in secondary sources for citation checking. Studies that had no relation to the UK, or were on paediatric or hospital-only samples, were also excluded. These are summarised in the table below (Table 3.4). A mixed-age RCT (Hay et al., 2026) was included as a protocol deviation as this study reported on prespecified age-stratified analysis and 86% of participants were age ≥16 years. The results of a strictly ≥ 18 year old sub-group were not reported separately and should be interpreted with caution and are not considered evidence from adults ≥ 18 years old alone.
Table 3.4: Inclusion and Exclusion Criteria
	Criterion
	Inclusion criteria
	Exclusion criteria

	Population
	Adults aged ≥18 years; mixed-age studies with separately reported adult findings; healthcare professionals involved in adult ARTI pathways
	Paediatric-only populations; mixed-age studies without separable adult findings

	Setting
	UK general practice, primary care, community pharmacy or other community-care pathways
	Non-UK settings; hospital-only settings without direct primary/community-care relevance

	Condition
	Acute upper or lower respiratory tract infection, acute cough, sore throat, sinusitis, pneumonia or closely related acute respiratory presentations
	Chronic respiratory disease without an acute infection focus; unrelated infections

	Focus
	Diagnosis, clinical prediction rules, point-of-care/rapid testing, antibiotic prescribing, delayed/immediate prescribing, treatment duration, symptom management, consultation mode, safety-netting or antimicrobial stewardship
	Studies without relevant diagnostic, management, prescribing, stewardship or patient-outcome evidence

	Study design
	Primary qualitative, analytical cross-sectional, diagnostic, cohort/observational and randomised controlled studies
	Systematic or narrative reviews, protocols, editorials, opinion pieces and conference abstracts

	Publication period
	January 2016–August 2026
	Published outside the specified period

	Language
	English language
	Non-English publications



[bookmark: _Toc240921660]3.5 Screening and Study Selection
There were 370 records identified by searching the database. After 72 duplicate records were removed, 298 records were screened by title and abstract and then assessed for full text against the pre-defined eligibility criteria. The number of reports sought for full-text review was 58, and 2 were not retrieved. So, fifty-six reports were thus considered for eligibility, but 40 reports were discarded for the reasons summarised in Table 3.6 below. Sixteen primary studies were found to meet the criteria and selected for synthesis. The entire numerical selection process is shown in the PRISMA 2020 flow diagram (Figure 3.1).
Two reports were not retrieved, and 56 full-text articles were assessed for eligibility of the 58 reports requested. All full texts were examined more closely to confirm inclusion/exclusion criteria such as the relevance of the adult population, UK setting, adequate ARTI focus, eligible outcomes and primary-study design. Forty full-text reports were not included because they did not meet one or more of these criteria. This left 16 primary studies to be extracted, critically appraised and thematically synthesised.
The study-selection process was documented following the PRISMA 2020 framework for transparent reporting of identification, screening, eligibility and final inclusion (Page et al., 2021). The screening summary should be read in conjunction with the numerical flow of records, as shown in Figure 3.1. Full text exclusion reasons were documented to ensure that the selection process is transparent.
Table 3.5: Screening calculations
	Screening stage
	Number (n)

	Records identified through database searching
	370

	Duplicates removed
	72

	Unique records screened by title
	298

	Records excluded at title stage
	152

	Abstracts screened
	146

	Records excluded after abstract screening
	88

	Full-text reports sought
	58

	Reports not retrieved
	2

	Full-text reports assessed for eligibility
	56

	Full-text reports excluded
	40

	Studies included in final synthesis
	16


Table 3.6: Reasons for full-text exclusion
	Reason
	n

	Non-UK setting
	12

	Ineligible population/no separable adult evidence
	8

	Wrong intervention/focus
	9

	Ineligible study design
	7

	Insufficient outcome relevance
	4

	Total full-text exclusions
	40


[image: ]
Figure 3.1: PRISMA 2020 flow of study selection

[bookmark: _Toc240921661]3.6 Data Extraction
Prior to thematic interpretation, a standardised approach to data extraction was used for all 16 included studies. The same extraction forms minimised variation and ensured evidence was gathered to answer the review question instead of being chosen because of the development of a theme. Objective, study design, study population or sample, UK setting, analytical approach, relevant findings, methodological strengths and limitations were extracted for each study and author/year. Data on diagnostic accuracy, antibiotic prescribing, patient safety and outcome, consultation and implementation of antimicrobial-stewardship interventions were also collected. Adult information was extracted from the mixed-age samples, if reported. The country was not used as a comparative variable as UK location was an eligibility criterion, but the specific primary-care/community-care setting was indicated for applicability assessment. A set of completed extraction records is provided in Appendix A.
Table 3.7: Data Extraction Fields
	Field
	Purpose

	Author and year
	Study identification and chronological context.

	Objective
	Purpose relevant to ARTI diagnosis, management or stewardship.

	Study design
	Methodological design used in the primary study.

	Population/sample
	Participant group, sample size or data source.

	Setting
	UK primary-care, general-practice or community-care context.

	Methods/analysis
	Data collection and analytical approach.

	Findings
	Results relevant to the review question and objectives.

	Strengths
	Features supporting credibility, validity or applicability.

	Weaknesses
	Potential bias, confounding, measurement, sampling or transferability limitations.


[bookmark: _Toc240921662]3.7 Critical Appraisal
The four qualitative studies were evaluated using the CASP Qualitative Studies Checklist (CASP, 2024a), and the two RCTs were evaluated with the CASP Randomised Controlled Trial Checklist (CASP, 2024b). The one diagnostic-accuracy study was evaluated with the CASP Diagnostic Study Checklist (CASP, 2024c), which includes the following: patient spectrum, index test, reference standard, diagnostic performance, and diagnostic applicability. The remaining nine observational, mixed-method and time-series studies were rated by employing the CASP Cohort Study Checklist (CASP, 2024d). If for some reason particular criteria were not directly applicable to ecological or time-series designs, these were not listed as applicable but omitted, rather than being forced to make an inappropriate judgement. Differences between study designs were accounted for while assessing methodological quality, through the use of design-specific CASP tools.
Critical appraisal did not act as an exclusion criterion but provided information on how much weight to give to individual findings when synthesising the results. Study results that were impacted by residual confounding, ecological exposure measurement, low intervention uptake, and/or small regional samples or limited population applicability were considered lower-confidence evidence and were utilised primarily to provide associative or contextual evidence. The effects of interventions were considered more strongly by taking into account randomised evidence, and where there was convergence between studies of different designs, this was also taken into account to increase confidence in the recurring patterns without discounting the methodological limitations of the individual studies.
[bookmark: _Toc240921663]3.8 Data Analysis
The goal of the review was to explore the nature of diagnostic and management strategies as they functioned across varied evidence, not to determine a pooled effect. To synthesise the 16 studies, reflexive thematic analysis was used. This was appropriate as themes were created as patterns of analysis, not topic headings (Braun and Clarke, 2021). The process was guided through the six phases.
In phase one, findings were read repeatedly to ensure familiarity with the concepts of diagnostic uncertainty, clinical prediction, point of care testing, out of hospital consultation, antibiotic initiation or delay, antibiotic duration, symptom management, communication and safety. The data for Phase two were coded using brief labels such as precautionary prescribing under uncertainty, testing as reassurance, workflow barriers, remote assessment and prescribing, risk-prescribing mismatch, antibiotic-course duration and non-antibiotic management. There were no restrictions on identifying findings that contradicted expected stewardship intervention benefits.
In phase three, codes were clustered into themes related to the codes. Uncertainty and testing, clinical judgement; risk, delayed or immediate treatment, duration of treatment; communication, consultation mode, workflow, patient expectations were organised around diagnostic-support codes, prescribing codes and implementation codes respectively. In stage four, themes were compared to the full extracted data set and combined, split or modified as appropriate to ensure themes were coherent and distinct.
Findings that differed with an evolving interpretation were not excluded as contradictory, divergent, or negative case findings. Rather, they were kept and studied for effectiveness, safety or implementation differences. For instance, evidence to show that there may be differential risks for certain groups of patients for delayed prescribing was taken into account alongside evidence of stewardship benefits. This minimised the chances of selective synthesis.
In phase five, a definition of each theme was developed, and it was related to the research objectives, with a focus on mechanisms, contextual influences and trade-offs. The analytical narrative in phase six was generated by comparing the findings within and across themes and by reflecting on the methodological quality in interpreting the findings with regard to the strength of the evidence. Reflexive thematic analysis allows for the recognition of interpretation as a dynamic, active analytical process, not merely a neutral process (Braun and Clarke, 2021). To ensure transparency, a structured coding trail was kept which connected the extracted findings with initial codes, candidate themes and final themes.
[bookmark: _Toc240921664]3.9 Ethical Considerations
No interviews, questionnaires, primary recruitment, biological samples or identifiable participant data were used. This systematic review was based on secondary published evidence. The research was preceded by the application of the University's ethics procedures. Ethical action relating to the representation of evidence, the use of the Harvard referencing system, clear selection and appraisal processes, and the avoidance of fabricating evidence and selective reporting were upheld. Differing results were not altered, and methodological limitations were mentioned when evaluating the evidence. These practices upheld academic honesty and transparent evidence synthesis (Aromataris et al., 2024).
[bookmark: _Toc240921665]3.10 Chapter Summary
In this chapter, the systematic methodology for exploring diagnostic and management approaches to adult ARTIs in primary and community care settings in the UK was described. Sixteen main studies were selected using a structured search and PRISMA 2020 selection process. Study design, population, setting, findings, strengths and limitations were standardised in the processes of extraction. Appraisal methods that were appropriate to the design of the study were used across all included evidence, and weaker studies were interpreted with caution and not automatically discounted. Convergent and contradictory results were kept during the development of themes in the reflexive thematic analysis. Ethical procedures focused on making accurate attributions, providing transparency in reporting and avoiding selective interpretation. The included studies and their characteristics and thematic findings are presented in Chapter 4.
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The findings of the 16 primary studies that were included in the systematic literature review of the diagnostic approaches and management strategies for acute respiratory tract infections (ARTIs) in adults in UK primary and community care are presented in this chapter. The evidence was synthesised thematically (not study by study) as per the methodology outlined in Chapter 3. Three themes were found: diagnostic uncertainty and use of decision-support strategies; management strategies, antibiotic use and patient outcomes; and antibiotic prescribing behaviour and implementation of antimicrobial stewardship. Findings are presented quantitatively in terms of sample sizes and effect estimates and qualitatively as clinician and patient experience of diagnostic and stewardship strategies. In cases where findings coincided, conflicted or contradicted, these are emphasised. Methodological limitations are taken into account only if they jeopardise the trustworthiness of the findings.
Table 4.1: Themes and Subthemes
	Research objective
	Main theme
	Subthemes

	Objective 1: Identify diagnostic approaches used to differentiate viral and bacterial RTIs in adults
	Theme 1: Diagnostic uncertainty and decision-support strategies
	Clinical prediction and clinical judgement; point-of-care testing; diagnostic information and prescribing decisions

	Objective 2: Examine the effectiveness of management strategies on patient outcomes
	Theme 2: Management strategies, antibiotic use and patient outcomes
	Delayed versus immediate prescribing; antibiotic duration and repeat prescribing; symptomatic and non-antibiotic management; patient safety and outcomes

	Objective 3: Explore how current UK clinical guidelines influence antibiotic prescribing practices for RTIs; Objective 4: provide recommendations for antibiotic stewardship and antimicrobial resistance
	Theme 3: Prescribing behaviour and implementation of antimicrobial stewardship
	Remote versus face-to-face consultation; workflow, communication and clinician behaviour; pandemic and system-level prescribing changes; risk-based prescribing and stewardship


[bookmark: _Toc240921668]4.2 Theme 1: Diagnostic Uncertainty and Decision-Support Strategies
The theme focused on the way clinicians decreased uncertainty prior to antibiotic decision-making. Clinical prediction rules and point-of-care tests added information but were useful in the included studies depending on diagnostic performance, clinician confidence and the ease with which they were integrated into routine practice. The evidence separated acceptability and measurable prescribing effects.
[bookmark: _Toc240921669]4.2.1 Clinical Prediction and Clinical Judgement
Hounkpatin et al. (2021) conducted interviews with 32 GPs in the South and South-West of England to determine how they utilise clinical prediction rules for respiratory infections. GPs reported that prediction rules were helpful in confirming or supporting the decision, the documentation and discussion with the patient. Their use, however, was not consistent. Time pressure, complexity of the patient, lack of awareness of some of the rules, and having trouble using the rules in remote consultations were identified as barriers. When a patient was not a fit for a rule, clinical judgement stayed in the foreground, indicating that CPRs were not used as replacements for reasoning, but merely as support for reasoning. 
This is a prudent use of prediction rules that was supported by the diagnostic evidence provided by Seeley et al. (2021). Of the 565 adults presenting with sore throat to primary care in the UK, 502 had a throat culture result. Of these, 81 (16.1%) were positive for group A, C and G streptococci. In this relatively low-prevalence population, FeverPAIN and Centor were both found to be poorly discriminatory. Of the 74 patients with Centor scores of ≥3, only 19 were culture positive, whereas 48 of 240 patients with FeverPAIN scores of 2-3 were culture positive. The 223 participants who were given a delayed prescription for antibiotics accounted for 39.5% of the sample recruited (Seeley et al., 2021). These findings suggest that clinical scores were positively associated with the risk of bacterial infection, but were not predictive of bacterial versus non-bacterial illness. 
Combined, Hounkpatin et al. (2021) and Seeley et al. (2021) demonstrated their consensus in different methodological approaches. The diagnostic study showed low discrimination, and the qualitative study provided an explanation of why there is a reluctance to rely on rules instead of clinical assessment. The use of a microbiological reference standard in an objective manner in Seeley et al. (2021) and the detailed clinician accounts in Hounkpatin et al. (2021) reinforce confidence in this pattern. The prediction scores in Seeley et al., however, were made post-hoc, and the qualitative results do not allow for conclusions to be drawn about the frequency with which GPs applied rules in their daily work. The evidence therefore supports prediction rules as adjuncts to, but not definitive diagnostic mechanisms.
[bookmark: _Toc240921670]4.2.2 Point-of-Care Testing
Evidence on the use of point-of-care testing also revealed the same conflict between usefulness and observed prescribing outcomes. Dixon et al. (2022) explored the use of C-reactive protein (CRP) point-of-care testing in out-of-hours primary care in England. Three intervention bases were equipped with CRP machines and four control bases. Only 248 tests were conducted, with 217 conducted at one intervention base. There was no clear difference between services with and without CRP machines in the interrupted time-series analysis during follow-up, when antibiotic prescribing decreased. The low and uneven uptake limits confidence in the absence of an effect, as the uptake is not sufficiently consistent to provide a robust test of routine impact, and this limits conclusions about the effectiveness of CRP testing. 
The qualitative aspect of Dixon et al. (2022), however, highlighted that clinicians appreciated the objective CRP data as part of clarifying the rationale behind not prescribing and when dealing with diagnostic uncertainty. This was comparable to Borek et al. (2021a), which used focus groups with 50 professionals from nine high-prescribing English general practices. Overall, the participants did not feel that delayed prescriptions or CRP testing are routinely required as a clinical tool, but they felt that in some ambiguous scenarios, these are useful and that in social/communication scenarios, where patients expected antibiotics, these are useful. Ambiguities regarding when to use the strategies, worries about workload and resources, and whether the intervention was suitably placed within the clinician's role were some of the barriers. 
Rutter et al. (2024) found that these implementation findings also applied to FebriDx; they conducted interviews with 12 patients and 10 healthcare professionals in the South of England. The test was seen as useful for prescribing and shared decision-making, and practical challenges mentioned included issues of blood availability, result interpretation and communicating negative results. The study was not designed to determine if perceived reassurance led to less antibiotic use, and therefore cannot establish efficacy. There is also a potential limitation of transferability as this is a small regional sample, but the fact that there was agreement with the larger professional sample in Borek et al. (2021a) supports the finding that testing plays an important communication role. 
Hay et al. (2026) provided the strongest evidence relating to intervention. A randomised clinical trial of 552 patients in 16 UK general practices randomised 276 patients to rapid respiratory microbiological POC tests and 276 to usual care. The general finding is derived from a mixed-age sample, but 86% of all participants were ≥16 years of age, so caution was warranted in interpreting these results as 86% did not report separately for a ≥18-year sub-group. The proportions prescribed same-day antibiotics were identical in both groups (45% and 45%, respectively with an odds ratio of 1.00 (95% CI 0.71–1.41; p>0.99). Overall, there was no reduction in same-day prescribing. But in those who tested positive for a virus, utilisation of antibiotics was lower with testing (OR 0.35, 95% CI 0.20–0.63), suggesting that in specific patients, test positivity for a virus may influence decision-making regarding antibiotic use. The general finding is derived from a mixed-age sample, but the overall sample is mixed-age, although randomisation strengthens causal confidence from the use of a randomised design. 
Overall, this evidence was consistent on some points and inconsistent on others across the four texts: Dixon et al. (2022), Borek et al. (2021a), Rutter et al. (2024) and Hay et al. (2026). Reassurance, communication and structured decision-making were all values cited by clinicians and patients, and also showed some evidence of a reduction in prescribing in the quantitative studies, but this was not consistent across all studies. Diagnostic information might thus be beneficial without influencing the final antibiotic selection in UK primary care.
[bookmark: _Toc240921671]4.2.3 Diagnostic Support and Prescribing Decisions
The overall results of the diagnosis revealed that clinical decision support was not independent of judgement and context. A similar use of rules to support decisions already in consideration arose in Hounkpatin et al. (2021), and Borek et al. (2021a) reported similar application of CRP testing as a tool for negotiating uncertainty and expectations. Dixon et al. (2022) found that there was no evidence of a difference in service-level prescribing and that clinicians valued numerical CRP results, while Hay et al. (2026) found that much more detailed microbiological information did not affect the overall same-day prescribing rate.
A key exception, however, was the virus-positive group in Hay et al. (2026), which had much lower prescribing rates. This implies that diagnostic information has a positive effect on behaviour when the result is specific enough and understandable enough to solve uncertainty. However, subgroup findings are less robust than the overall trial result, and do not invalidate the overall null effect. The feedback from the studies suggests a possible contribution of decision support for increasing confidence and communication, but not a guaranteed one to the use of antibiotics.
[bookmark: _Toc240921672]4.3 Theme 2: Management Strategies, Antibiotic Use and Patient Outcomes
The second theme focused on delayed prescribing, length of treatment, prior exposure, symptom management and safety. Evaluation of stewardship was not just based on antibiotic prescribing, but included factors such as the timing, duration, repeat courses, recovery, reconsultation and hospitalisation.
[bookmark: _Toc240921673]4.3.1 Delayed Versus Immediate Antibiotic Prescribing
Evidence on delayed prescribing was overall mixed, with stewardship aspects being seen, but concern over potential safety issues in certain patient populations. The largest direct safety comparison of delayed versus immediate prescribing was from van Staa et al. (2021). In the linked cohorts of English and Welsh prescriptions, there were 1.82 million patients with a URTI and an antibiotic prescription. Of these, 91.7% had an antibiotic prescribed on the date of the diagnosis of URTI, and 8.3% were considered delayed prescribing, with the URTI diagnosis made 1–30 days prior to the antibiotic prescription. Delayed prescribing was linked to a 52% increased adjusted risk of infection-related hospital admission in the 30 days following the antibiotic prescription  (adjusted HR 1.52, 95% CI 1.43–1.62). Absolute risk varied widely, with a median of 1,357 NNH. 
This discovery raises a significant safety signal, but the interpretation of this finding is constrained by the definition of the observational exposure. If a prescription is issued after the date of diagnosis, it is not necessarily an intentionally delayed or back-up prescription agreed on during the consultation. These patients may also differ in severity of condition, deterioration or comorbidity, which routine data do not fully reflect in later treatment patients. Therefore, it cannot be shown that the association is responsible for the admission of the patient, as a result of planned delayed prescribing. Borek et al. (2021a) offer some qualitative perspective practitioners saw delayed prescription as helpful in some cases of doubt and in discussions about treatment decisions but not as a one-size-fits-all solution for all respiratory presentations.
[bookmark: _Toc240921674]4.3.2 Antibiotic Duration and Repeat Prescribing
Overall, there was no clear evidence of additional benefits of longer courses of antibiotic therapy and there was an increase in antibiotic exposure as a result of repeat prescribing. Palin et al. (2021) analysed approximately four million acute infection episodes managed by antibiotic treatment in English primary care. The majority of prescriptions (66.9%) were for 6-7 days. Those who received eight- to fifteen-day courses were most likely to be hospitalised for infection; greater risk compared with short prescriptions (HR 1.75, 95% CI 1.54–2.00). When comparing hazard ratios in early and later follow-up, however, there was no statistically significant difference between longer and shorter courses of treatment when considering reduction in complications: HR 1.02 (95% CI 0.90–1.16) in early and HR 0.92 (95% CI 0.75–1.12) in later follow-up. The large sample size increases precision, but confounding by indication is still significant, as that is the direction of the indication, which may result in longer courses being prescribed to patients who are judged to be sicker. 
Lalmohamed et al. (2024) brought the focus from the number of days to repeated exposure. The re-prescribing of antibiotics within 28 days for a repeat episode of an antibiotic treatment for an RTI was 12.7% (95% CI 12.5–12.9%) across all 905,964 antibiotic-treated RTI cases in 530 practices in England. Among adults, repeat prescribing occurred in 19.9% of LRTI episodes (95% CI 19.3–20.5%) and 10.5% of URTI episodes (95% CI 10.3–10.8%). The median time for repeat prescriptions was 10 days after the first prescription, and 48.3% were the same class of antibiotic. Some groups had a higher risk of being receive repeat prescriptions: adults aged 65 years and over. These results suggest that antibiotic exposure may be compounded over the course of an illness. 
Accordingly, both Palin et al. (2021) and Lalmohamed et al. (2024) highlight the need to consider factors beyond the initial prescription decision. No evidence of further protection from hospitalisation with longer treatment, and repeat prescribing was a significant extra contributor to antibiotic use. Both depend on routine notes and adherence and clinician rationale, and notes-to-date severity are unknown, but the scale justifies the targets of duration and repeat prescribing of these drugs.
[bookmark: _Toc240921675]4.3.3 Symptomatic and Non-Antibiotic Management
Overall, the COVID-19 pandemic has affected antibiotic use and stewardship activity in primary care in the UK. Little et al. (2024) offered randomised evidence which comprised active, symptom-focused treatment in the absence of antibiotics. In total, 13,799 adults from 332 GP practices were recruited for usual care, a gel-based nasal spray, a saline nasal spray or a behavioural website designed to encourage physical activity and stress reduction. For those who did provide complete primary-outcome information, usual care resulted in a mean of 8.2 illness days in the 6 months. This fell to 6.5 days with the gel spray (adjusted IRR 0.82, 99% CI 0.76–0.90; p<0.0001) and 6.4 days with saline spray (IRR 0.81, 99% CI 0.74–0.88; p<0.0001). The behavioural website had no significant impact on the number of illness days. 
The use of antibiotics did, however, decline in all three intervention groups. Relative to usual care, antibiotic-use IRRs were 0.65 (95% CI 0.50–0.84) for gel spray, 0.69 (95% CI 0.45–0.88) for saline spray and 0.74 (95% CI 0.57–0.94) for the behavioural intervention. This indicates that less use of these antibiotics is possible even while an alternative management plan is in place. The study was, however, open-label, with some endpoints self-reported, and there were differences in adherence between groups. The large sample of adults and random allocation to treatment conditions give relatively strong evidence, which has been affected by these limitations.
[bookmark: _Toc240921676]4.3.4 Patient Safety and Outcomes
van Staa et al. (2021) reported a greater adjusted admission risk in patients treated with delayed as opposed to immediate antibiotics, while Stimson et al. (2024) did not find any association between overall reduced respiratory antibiotic prescribing in practices and increased hospitalisation. Stimson et al. looked at 1,471 English general practices between 2005 and 2019. The prescribing quintile with the lowest and highest prescriptions per 1,000 RTI consultations was 52 and 139 prescriptions. There was no significant difference in the hospitalisation risk between the lowest and highest prescribing practices (adjusted OR 0.99, 95% CI 0.96–1.02). However, 30-day reconsultation was higher (adjusted OR 1.209, 95% CI 1.206–1.212), while additional antibiotic prescribing was lower (OR 0.317, 95% CI 0.314–0.321). 
The findings in these studies are not necessarily conflicting, as they looked at different exposures: van Staa et al. (2021) focused on the timing of antibiotic prescribing for patients who went on to receive antibiotics and Stimson et al. (2024) compared practice-level prescribing intensity for all RTI consultations. The latter is also at risk of ecological bias, as there is no way to discriminate between whether or not a specific high-risk patient was treated appropriately. The studies combined suggest that the reduction in antibiotic prescribing is not necessarily linked to increased hospitalisation, but can result in altered reconsulting patterns and may have varying risks for specific patients.
Little et al. (2024) support evidence that symptom-based interventions can reduce antibiotic usage without increasing the time antibiotics are used, and Palin et al. (2021) suggest that there is not compelling evidence that a longer duration of antibiotics reduces complications. In total, successful ARTI management involves taking into account antibiotic exposure, as well as symptoms and serious outcomes.
[bookmark: _Toc240921677]4.4 Theme 3: Prescribing Behaviour and Implementation of Antimicrobial Stewardship
The third theme was related to the clinical and service context where prescribing decisions were undertaken. None of the 16 studies directly evaluated a current national guideline as an intervention, so this theme provides evidence for guideline-related influences instead of direct measures of guideline influence. Stewardship was impacted by remote consultation, workflow, communication, disruptions, pandemics, viral circulation and prescribing risk.
[bookmark: _Toc240921678]4.4.1 Remote Versus Face-to-Face Consultation
Vestesson et al. (2023) analysed 45,997 consultations for acute respiratory illness (ARI) by 34,555 individual patients in English primary care between April 2021 and March 2022. There were 28,127 remote consultations and 17,870 consultations face-to-face. 66% of consultations taken were done remotely among adults. Antibiotics were prescribed during 52% of the adult remote consultations compared with 42% of face-to-face consultations. For adults, antibiotic prescribing was 23% more likely with remote consultation, after adjusting for patient and clinician, and practice and infection characteristics (OR 1.23, 95% CI 1.18–1.29). 
This is supported by the qualitative evidence provided by Borek et al. (2021b). A total of 24 interviews were carried out with 18 English GPs at two time periods during the pandemic. GPs reported that they were more likely to prescribe antibiotics for respiratory infections early in the pandemic, when they were seeing fewer patients in person, and uncertainty regarding diagnosis was greater. The more participants were able to do face-to-face assessment, the more they seemed to be returning to more normal prescribing. The qualitative study cannot quantify the causal effect of consultation mode, and the observational analysis by Vestesson et al. (2023) will have the potential for residual confounding due to the fact that patients selected for the remote consultation and face-to-face assessment may differ. Despite this, there is still consensus on the designs, which helps validate the link between consultation mode and the prescribing of adults.  
[bookmark: _Toc240921679]4.4.2 Workflow, Communication and Clinician Behaviour
Recurrently across qualitative and mixed-method evidence, implementation barriers were present. Borek et al. (2021a) concluded that delayed prescribing and CRP testing were both seen as being compatible with professional roles and experience and consultation routines. Strategies might help guide discussions with patients who are expecting antibiotics, but when should these be used, and should practical resources be routinely used to do so? In a similar study, Hounkpatin et al. (2021) reported that prediction rules were less likely to be used when they disrupted the consultation process, did not capture the complexity of the patient or were hard to apply remotely.
Dixon et al. (2022) showed the real-world implications of these obstacles. The uptake of CRP machines was very unevenly distributed, with one site taking 217 of 248 tests, although there were three out-of-hours sites. Training of the fluctuating staff and operating the equipment were the implementation issues described by the clinicians. Rutter et al. (2024) also found practical issues in relation to collection of finger-prick blood samples and communicating or interpreting FebriDx results. In all of these studies, availability did not ensure consistent use.
Communication was also mentioned frequently as a component of stewardship and not a stand-alone. Borek et al. (2021a) discovered that professionals negotiated treatment decisions using the CRP results and delayed prescribing. Hounkpatin et al. (2021) defined prediction rules as a way of supporting the patient-clinician discussion, whilst Rutter et al. (2024) suggested that point of care testing may aid in shared decision-making. They are consistent, indicating that there is some relationship to the implementation of a strategy that aids the explanation of uncertainty and of a non-antibiotic plan.
[bookmark: _Toc240921680]4.4.3 Pandemic and System-Level Prescribing Changes
Zhong et al. (2023) analysed over 32 million antibiotic prescriptions at the system level from around 2,530 English practices from 2019 to 2021. In total, 8.7% of prescriptions were broad-spectrum. There was a higher likelihood of broad-spectrum prescribing during the immediate pandemic period (OR 1.37, 95% CI 1.36–1.38) with a gradual monthly decrease in this likelihood as patterns returned to more pre-pandemic levels of 1.1–1.2%. The largest increase was observed for LRTI, with an OR of 2.33 (95% CI 2.10–2.50). This trend was seen in all demographic and regional subgroups. 
At the same time, Borek et al. (2021b) provide a context. GPs reported remote consultations, presentation changes, workload changes, and a decrease in the time they spend on routine stewardship activity. The qualitative story is consistent with the finding from a population-level study by Zhong et al. (2023) of an abrupt change in prescribing followed by a slow recovery. Both studies, however, cannot isolate one mechanism responsible for the change, as COVID-19 at the same time changed respiratory epidemiology, access to healthcare, consultation behaviour and clinical uncertainty. The clinician accounts and national data show there was sensitivity to significant service disruption in antimicrobial stewardship practice.
[bookmark: _Toc240921681]4.4.4 Risk-Based Prescribing and Stewardship
Fahmi et al. (2025) looked at the alignment of antibiotic prescribing with prognosis in over 15.7 million diagnoses of common infections in adults for primary care in England from 2019 to 2023. Overall, 66.34% of infection diagnoses received antibiotics, and 2.86% of infections were hospitalised. There was a large gradient of hospital admission risk between low- and high-risk groups, with a risk gradient of approximately 25-fold for URTI, but the antibiotic prescribing for LRTI was unrelated to hospital-admission risk, and the antibiotic prescribing for URTI was only weakly related to hospital-admission risk. The pandemic further weakened risk-based targeting either. Overall prescribing volume was thus not an indicator of the effectiveness of targeting treatment to patients at higher risk. 
This is supported by Stimson et al. (2024), who found that there was no higher risk for hospitalisation with low prescribing; there was a greater risk of reconsultation. It does not prove that all decisions to use less were appropriate, but it does indicate that a reduction in the overall antibiotic use could be achieved without any significant increase in the number of serious harms at the population level. The risk-targeting approach of Fahmi et al. (2025) is therefore relevant and important to differentiate between reducing prescriptions and optimising the use of antibiotics in clinical settings.
Miller et al. (2025) also demonstrated the possibility of a contribution of burden of viral disease to antibiotic exposure. Data from CPRD prescribing and national respiratory surveillance from 2015 to 2018 were used to analyse 27,969,054 antibiotic prescriptions from 17,505,438 registered patients. It is estimated that around 640,000 (2.1% of all GP antibiotic prescriptions) of these prescriptions were due to RSV. The largest annual quantity (estimated at 149,078 prescriptions, 95% credible interval 93,733–206,045) was among adults aged 75 years and over. The ecological design does not capture individual causation or inappropriateness, but demonstrates that viral circulation can happen with a significant amount of antibiotic use. 
In the three articles Fahmi et al. (2025), Stimson et al. (2024), and Miller et al. (2025) the stewardship seemed to rely not just on volume, but on targeting. There was no evidence of higher hospitalisation in practices with lower prescribing, but antibiotics were not entirely focused on the highest risk patients, and there was a strong association between viral respiratory activity and high antibiotic use rates, especially among older people.
[bookmark: _Toc240921682]4.5 Chapter Summary
Three interrelated patterns emerged from the findings in the 16 included studies. First, the use of clinical prediction rules and point-of-care tests helped with diagnostic reasoning, to reassure patients, and to communicate, but did not always reduce antibiotic prescribing. Second, management evidence indicated that there was a need to examine the impact of delayed prescribing, the length of treatment and the repeat prescribing and symptom-driven management versus antibiotic exposure and patient outcomes. In the large observational analysis, shorter courses did not appear to be less effective than longer courses, repeat prescribing was a large additional exposure and randomised symptom-management interventions were associated with lower antibiotic use. Findings from safety evidence showed that reduced prescriptions were not consistently linked to greater hospitalisation rates, while results of the reconsultation and delayed treatment evidence suggested that patient risk still remained significant. Objective 3 was not evaluated explicitly, as none of the 16 studies that were included had a clinical guideline that currently exists in the UK and was explicitly evaluated as an intervention. The results, therefore, do not show that the antibiotics guidelines themselves influenced antibiotic prescribing, but rather identify factors that might facilitate or impede antibiotic prescribing in line with the guidelines.


[bookmark: _Toc240921683]Chapter 5: Discussion
[bookmark: _Toc240921684]5.1 Introduction
The results from the systematic literature review are explained in terms of the research question and research objectives in this chapter. The discussion explores the implications of the three themes for diagnosis, management and antimicrobial stewardship for ARTIs in adults in primary and community care in the UK. Results are compared to the evidence in Chapter 2, and the implementation is explained using the COM-B model and diagnostic stewardship framework. The quality of evidence and implications for practice, policy and research are also taken into account.
[bookmark: _Toc240921685]5.2 Discussion of Theme 1: Diagnostic Uncertainty and Decision-Support Strategies
The first theme demonstrated that prediction rules and point-of-care tests were seen as tools for reasoning and communicating but were not seen as necessarily decreasing prescribing. Hounkpatin et al. (2021) and Seeley et al. (2021) proposed that clinical prediction rules be used in addition to judgement, not in place of it. In the same vein, Dixon et al. (2022), Rutter et al. (2024) and Borek et al. (2021a) found that using tests for reassurance and explanation was valued by clinicians, and Hay et al. (2026) reported no overall decrease in the use of same-day prescribing despite microbiological testing.
This is consistent with Chapter 2, where van der Velden et al. (2022) show significant differences between countries for point of care testing, prescription and clinician confidence, and van Hecke et al. (2023) suggest that interpretation of CRP should be used in conjunction with clinical assessment and safety-netting instead of standalone use. Factors influencing implementation were identified by Hoste et al. (2023) as perceived accuracy, consultation time, funding and accountability. NICE (2023b, 2023c) also asked these separately, with diagnostic accuracy being a distinct question from clinical effectiveness, because an accurate test does not necessarily count as an effective stewardship intervention. 
The pathway is not just “test then prescribe” from a diagnostic-stewardship point of view. Prior to diagnostic information influencing management, patient selection, result interpretation, severity assessment, communication and follow-up are required. The Hay et al. (2026) virus-positive subgroup shows this: When the information directly lowered uncertainty, it was more influential. Diagnostic tools should then be used in tandem with assessment and facilitated by training, workflow and clear response pathways. Chapter 2 also placed diagnostic stewardship in the context of a pathway between information and clinical action, and did not equate accuracy of the test with effectiveness. 
The evidence for diagnosis also indicates that the utility of a decision support instrument will vary depending on the level of uncertainty the clinician has that can be reduced by using the instrument and that impacts the management plan. The use of prediction rules was found to support rather than replace clinician judgement (Hounkpatin et al., 2021), and even where CRP testing was available there was low uptake, which meant it did not have a measurable impact on antibiotic prescribing (Dixon et al., 2022). This distinction is reinforced by the overall trial, which did not show any reductions in the same day of antibiotic prescribing, but which did show a more pronounced impact among participants who had a detected virus, as in Hay et al. (2026). This means that diagnostic information can be most useful when it comes up with a result that the clinician believes is actionable and clear. The implication is that implementation should not only be considered on the basis of the availability of a test or the accuracy of the test. Its role in stewardship also relies on its interpretation, how it can be conveyed to patients with confidence and if it is left ambiguous, and the pathway for reassessment if there is any doubt. This is especially relevant when the clinician has to select between reassurance and further investigation and/or urgent treatment where there is uncertainty.
[bookmark: _Toc240921686]5.3 Discussion of Theme 2: Management Strategies, Antibiotic Use and Patient Outcomes
The second theme underscores that stewardship should not be limited to avoiding prescriptions, with van Staa et al. (2021) raising concerns about increased hospitalisation risk in certain patient groups with delayed prescribing and Stimson et al. (2024) finding no such increased hospitalisation rates. The additional benefits of extended courses of antibiotics were not found in Palin et al. (2021); a high proportion of repeat prescriptions were identified in Lalmohamed et al. (2024); and the benefits of active management of symptoms on reducing antibiotic use and on some illness outcomes were identified in Little et al. (2024).
This more tempered view is corroborated by the broader literature. According to McLeod et al. (2024), delayed prescriptions are not just about not prescribing; they are a way of dealing with uncertainty and a contingency plan. Friedemann Smith et al. (2022) noted the importance of providing clear information on the expected course of illness, warning signs and pathways to reconsultation in safety-netting. NICE (2023a) guidance also considers severity, comorbidity, frailty and ability to reconsult as part of the adult ARI assessment. Delayed prescribing is, therefore, most justifiable if it can be targeted appropriately and followed up with explicit advice. 
The entire exposure to antibiotics should be considered in stewardship. Despite good initial prescribing rates, course length and repeat prescriptions can make for high exposure. Meanwhile, Little et al. (2024) show the significance of providing patients with a realistic alternative treatment strategy. Practice should combine risk assessment, the shortest course of treatment, review of repeat prescriptions, symptom management and safety netting. Volume-based measures may fail to capture whether antibiotics are appropriately targeted to high-risk patients and whether outcomes are acceptable (Smith et al., 2018; Palin et al., 2019; Bou-Antoun et al., 2018).
This is also seen in the management evidence, with a higher adjusted admission risk for patients prescribed delayed as opposed to immediate antibiotics (van Staa et al., 2021); and for practices with lower prescribing as a whole, no higher risk of hospitalisation (Stimson et al., 2024). Results cannot be considered directly contradictory as they are different levels of analysis and different exposures to the prescription. The first looks at the intra-individual timing of antibiotic use, and the second at the intensity of antibiotic prescribing at the practice level. This is relevant as it is possible that there are clinically meaningful differences between the lower-risk and higher-risk adult populations, but these differences may have been masked by a stewardship policy focused on reducing the amount of medicines that adults are prescribed. Lalmohamed et al. (2024) also reveal that repeated prescriptions may account for a significant proportion of exposure, and Little et al. (2024) show that a plausible alternative to the antibiotic, for managing a symptom, can decrease antibiotic consumption. The evidence suggests a more selective approach to antibiotics, which takes into account antibiotic avoidance, timing, duration, repeat exposure and patient safety.

[bookmark: _Toc240921687]5.4 Discussion of Theme 3: Prescribing Behaviour and Implementation of Antimicrobial Stewardship
In the third theme, prescribing is demonstrated to be influenced by service organisation as well as clinical evidence. Vestesson et al. (2023) linked remote adult consultations with higher antibiotic prescribing, and Borek et al. (2021b) characterised the lower access to examination, workload and uncertainty as a driver of antibiotic prescribing thresholds early in the pandemic. Zhong et al. (2023) demonstrated a parallel change at the population level to broad-spectrum antibiotics. Additionally, Fahmi et al. (2025) showed that prescribing was not always related to predicted risk, meaning that there was a distinction between reducing overall prescribing and prescribing quality.
The results as a group indicate that capability, opportunity and motivation are not distinct. Insufficient consultation time, limited access to diagnostic testing, or the fact that the patient can't be seen in person can contribute to diagnostic uncertainty. This could then affect motivation, leading to either an increased concern for missing deterioration or an increased willingness to prescribe precautions. Meanwhile, tests that are performed could be analysed or explained to a patient in a clinical context, but not in an organisational context, leading to a lack of stewardship behaviours. COM-B therefore offers a helpful understanding of how implementation fails when combined with professional competence and service conditions (and behavioural pressures). It is important to note that the accuracy of the diagnosis is not fully explained by COM-B, and that other factors, including patient risk and significant external factors such as COVID-19, are not included; hence, this is best used with the diagnostic-stewardship pathway outlined in this review. 
This is consistent with the policy context. Access to diagnostics and professional capability are highlighted in the antimicrobial-resistance action plan in the UK (Department of Health and Social Care, 2024). These goals require appropriate implementation and guidance. There should be clear escalation pathways, accessible workflows for diagnostic tools, and patient risk should be factored into prescribing feedback, rather than indiscriminate reduction. As responsibility for ARTI management grows, there is a need for consistent assessment, communication and safety-netting across pharmacy and other community pathways (Mantzourani et al., 2019; Mantzourani et al., 2020; Mantzourani et al., 2021). These service and policy considerations are already identified in chapter 2, such as changes in the pathways of remote care and community pharmacy (Mantzourani et al., 2023; Mantzourani et al., 2025; Matuluko et al., 2025).  
The finding of implementation also reiterates that national guidance alone can have an influence on practice only if the services are able to put it into practice. The COM-B interpretation is helpful because the studies included identify barriers to the COM-B components. Capability can be limited if there is uncertainty about the interpretation of tests or risk assessments; opportunity may be limited by time, equipment, staffing or inability to examine the patient face to face; and motivation can be impacted by fear of deterioration, patient expectations and confidence in non-antibiotic management. However, as Borek et al. (2021b) and Vestesson et al. (2023) show, these conditions can be changed by altering the way that a consultation takes place, and Whitehorne et al. (2026) highlight stewardship's behavioural and organisational aspects. Implementing policy should not only involve communicating prescribing guidance but also providing resources, feedback, diagnostic support and escalation plans for clinicians to use safely and consistently between primary care and the community (Bradley et al., 2019; Parekh et al., 2023; Pouwels et al., 2018b).
[bookmark: _Toc240921688]5.5 Overall Strengths and Limitations of the Evidence
The diversity of methods increases confidence in the results of the review. Large national or CPRD-based studies gave precise estimates of prescriptions, hospitalisation rates and service use, and randomised trials gave more robust evidence of the effects of interventions. Qualitative studies were used to report mechanisms which could not be captured in routine datasets, such as uncertainty, expectations and workflow barriers. When designs converge, the confidence in various themes is increased.
But there was limited causal interpretation because observational evidence predominated when it came to questions regarding safety and the risks of remote care and prescribing. The practice-level and ecological analyses do not allow for conclusions on the appropriateness of individual prescribing decisions. Some qualitative evidence emerged from a geographically narrow sample and/or from self-report, and some came from unique circumstances related to COVID-19. The research also tended to be mainly English, which restricted conclusions to all UK nations. Direct pooling of interventions and outcomes was not possible due to heterogeneity. These limitations support conclusions that are conditional and dependent upon the risks involved, rather than one best practice. This is especially relevant as a number of the studies in the appendices used a more direct measure of prescribing behaviour than of appropriateness, thus raising doubts regarding the quality of specific prescriptions given.
In addition to the limitations of the evidence used, there are limitations of methodology in this systematic review. Limiting the inclusion to English-language publications could have led to an English-language bias, and the eligibility criteria are specific to the UK, which could have restricted the transferability of results to the international context. A single reviewer screened, extracted, and critically appraised the data, which could lead to selection and/or interpretive error compared with independent duplicate review. Furthermore, the large differences across studies in the populations studied, interventions, exposures and outcomes prevented meta-analysis. Thus, the synthesis looks for commonalities and common trends and does not offer a single overall measure of effectiveness.
Overall, the review suggests that there is no consistent solution in terms of the diagnostic or management approach for all adults with ARTI. The use of clinical prediction rules and point-of-care tests seems to be most helpful in situations where there is meaningful diagnostic uncertainty, and not as a substitute for clinical judgement. When combined with symptom management, appropriate length of treatment, monitoring repeat exposure and clear safety-netting, management appears to be best. These approaches may support stewardship when services offer sufficient time, diagnostic access, communication and reassessment options. But there is still doubt about the role of high-risk adults, delayed prescribing, remote consultation and the direct impact of existing UK guidelines.
[bookmark: _Toc240921689]5.6 Implications for Practice, Policy and Future Research
For adults, the stewardship of ARTIs should be a combination of assessment, selective diagnostics, symptom management, appropriate duration, and safety netting and review of repeat exposure (All Wales Therapeutics and Toxicology Centre, 2022; NICE, 2025). When severity cannot be determined, there should be a low threshold for face-to-face review. Prescribing should be linked to diagnosis and risk and outcomes, not volume, in order to implement policy measures. Services also require time, training and infrastructure if they are to lead to diagnostic or behavioural interventions that can be expected to be effective on a regular basis.
Future studies need to link diagnostic accuracy with adult outcomes, identify safe delayed-prescribing groups, and evaluate post-pandemic remote and community-prescribing pathways. Also, there is a need for implementation and cost-effectiveness studies.
[bookmark: _Toc240921690]5.7 Chapter Summary
A pathway is necessary, overall, for safe reduction of unnecessary antibiotics for adult ARTIs. Diagnostic tools can help to handle uncertainty, but they require interpretation and implementation to have an effect. Safety, symptom outcomes and reconsultation should be considered, while avoiding excessive antibiotic exposure in management strategies. In addition, prescribing behaviour is influenced by the availability of services and the capability and motivation of the clinicians. The results align with the concept of a risk-sensitive, patient-centred approach to antimicrobial stewardship in primary and community care in the UK.
[bookmark: _Toc240921691]Chapter 6: Conclusion and Recommendations
[bookmark: _Toc240921692]6.1 Conclusion
This systematic review aimed to identify interventions that are effective in improving outcomes and decreasing unwanted antibiotic prescribing for adults with acute respiratory tract infection (ARTI) in the UK. In the 16 studies included, there was no consistent pattern of clinically successful interventions and reduction in antibiotic use. Rather, it was the way diagnostic support, prescribing decision-making, symptom management, safety-netting and service conditions were integrated into routine primary and community care appeared to influence effectiveness.
Decision-support tools helped clinicians to organise their assessment, communicated uncertainty, and were linked to diagnostic decisions, though there was not a consistent relationship with reduced antibiotic use from the findings of the diagnostics. They were most useful when results could be used clinically and when they could be incorporated into examination, risk assessment and follow-up. Diagnostic accuracy should not be considered as an indicator of stewardship effectiveness. The use of diagnostic tools seems to be most effective when used in conjunction with clinical judgment and not in lieu of it.
Management findings indicated that stewardship needs to go beyond the primary antibiotic prescription and to the entire antibiotic pathway. This could lead to a decrease in the use of antibiotics in the acute phase, but might be detrimental in the case of more vulnerable patients, as treatment may be delayed. There is evidence relating to treatment length and repeat prescribing that suggests that patients can be unnecessarily exposed after their first consultation. Meanwhile, the adoption of alternatives to the antibiotic can help decrease the use of antibiotics without the patient missing their treatment. So, safe stewardship must be balanced to minimise unnecessary risks of exposure and to keep adults who could deteriorate from being under treatment.
It was also revealed that the context of the service has a significant effect on prescribing behaviour. Prescribing was impacted by remote consultation, workload, access to diagnostic tools, professional confidence, patient expectations and disruption by COVID-19. The COM-B framework has been developed to account for these results and factors as to the sustainability of the stewardship interventions: Capability, opportunity and motivation influence whether the stewardship interventions are sustained or not. Overall, the review addresses the research question by demonstrating a risk-sensitive pathway of care, with a focus on selecting appropriate diagnostic and/or prescribing interventions, managing symptoms when necessary, communicating, reassessing and safety-netting as the key elements of the pathway.
[bookmark: _Toc240921693]6.2 Recommendations
The systematic review found three main recommendations to be put forward to improve the management of adult ARTI and antimicrobial stewardship in the UK.
[bookmark: _Toc240921694]6.2.1 Use diagnostic tools in conjunction with clinical judgement
The use of clinical prediction rules and point-of-care tests should be judicious and not replace clinical judgement. Diagnostic tools should be used when they can eliminate meaningful diagnostic uncertainty and be useful in decision-making. They should be used alongside clinical assessment, risk assessment, talking to the patient and appropriate follow-up. This is because in the review, the use of diagnostic tools alone failed to consistently lead to a reduction in antibiotic use.
[bookmark: _Toc240921695]6.2.2 Selectively use Delayed Prescribing and enhance safety netting
There is a need to consider delayed prescription in individual adults rather than routinely for all ARTI patients. Before withholding antibiotic treatment, the clinician should take into account the patient's age, their comorbidities, their frailty, the severity of their symptoms and their clinical risk and likelihood of deterioration. If a delayed or no-antibiotic course is taken, patients should be provided with clear information regarding safety netting: how long the illness is likely to last and warning signs/safety netting to suggest that reassessment should be taken. Such an approach is supported by the findings in the review that any reduction in antibiotics needs to be weighed against the risk of under-treatment, especially for potentially vulnerable patients.
[bookmark: _Toc240921696]6.2.3 Improve monitoring of Service-Level Support and Stewardship
Consultation time and diagnostic availability, staff training and antimicrobial prescribing feedback should be available to primary-care services and commissioners to support antimicrobial stewardship. Stewardship should also be assessed in other terms than just prescribing volume, such as treatment length, re-prescribing, use of antibiotics across the whole spectrum, re-consultation, hospital admission and patient outcomes. All pathways should be reviewed on a regular basis, including those for remote sites and community pharmacists, to ensure that patients are safe and that diagnostics are of good quality. Face-to-face assessment should be provided when there is a need to assess severity that cannot be done remotely. The following measures are included as a result of the review identifying factors impacting the effectiveness and implementation of stewardship strategies, such as workload, resources, professional capability and patients' expectations and context for the services.
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	Author(s)
	Objective
	Methods
	Findings
	Strengths & Weaknesses

	Borek et al. (2021a)
	To explore how high-prescribing English general practices implemented interventions intended to reduce antibiotic use.
	Qualitative study across nine high-prescribing general practices; focus groups/interviews with 50 healthcare professionals; thematic analysis.
	Delayed prescriptions and CRP point-of-care testing were valued as reassurance and communication tools. Uptake was affected by workflow, resources and local prescribing norms.
	Strengths: Multi-practice, multidisciplinary, real-world implementation evidence.
Weaknesses: Purposive high-prescribing sample and self-reported experiences limit transferability.

	Borek et al. (2021b)
	To examine GPs’ experiences of how COVID-19 affected community antibiotic prescribing and stewardship.
	Longitudinal qualitative study; 24 interviews with 18 GPs at two time points in England; thematic analysis.
	Early pandemic conditions reduced face-to-face assessment and lowered prescribing thresholds. Stewardship activity subsequently moved closer to pre-pandemic practice.
	Strengths: Longitudinal design captured change over time.
Weaknesses: Small purposive sample and pandemic-specific context restrict wider transferability.

	Hounkpatin et al. (2021)
	To understand GPs’ views and experiences of using clinical prediction rules for respiratory infections.
	Semi-structured qualitative interviews with 32 GPs in England; thematic analysis.
	Prediction rules were considered useful prompts, but time, patient complexity, familiarity and remote consultation affected their use; clinical judgement remained central.
	Strengths: Direct evidence concerning respiratory decision support.
Weaknesses: Self-reported behaviour may differ from practice; qualitative design cannot estimate frequency of use.

	Rutter et al. (2024)
	To explore patient and healthcare-professional experiences of using FebriDx for LRTI in primary care.
	Remote semi-structured interviews with 12 patients and 10 healthcare professionals in southern England; thematic analysis.
	FebriDx supported prescribing decisions and communication, but blood collection, result interpretation and communication of negative results created barriers.
	Strengths: Includes patient and professional perspectives. Weaknesses: Small regional sample; acceptability does not establish clinical effectiveness.

	Seeley et al. (2021)
	To assess the diagnostic accuracy of FeverPAIN and Centor criteria for bacterial throat infection in adults.
	Secondary diagnostic analysis of the TOAST trial; 565 adults aged ≥18 years in UK primary care; CPR scores compared with throat-swab culture.
	Diagnostic discrimination was limited for both scores; higher scores were nevertheless associated with greater use of delayed antibiotic prescriptions.
	Strengths: Adult-only UK primary-care population and microbiological reference standard.
Weaknesses: CPR scores calculated post hoc; culture results were not available for every participant. 

	Dixon et al. (2022)
	To evaluate whether CRP point-of-care testing influenced antibiotic prescribing in out-of-hours primary care.
	Mixed-methods evaluation in England; comparative interrupted time-series analysis, test-use data and qualitative clinician interviews; three intervention and four control bases.
	Prescribing declined over time but without a clear difference between intervention and control bases. Clinicians reported that CRP testing assisted uncertainty management and communication around non-prescribing.
	Strengths: Integrates quantitative prescribing and implementation evidence.
Weaknesses: Low test uptake, substantial concentration of testing at one site and non-randomised implementation. 

	Little et al. (2024)
	To assess nasal-spray and behavioural interventions for acute respiratory illness.
	Large open-label, randomised, controlled parallel-group trial involving 13,799 adults in 332 UK general practices.
	Nasal-spray interventions reduced illness duration, while several intervention groups showed lower antibiotic use than usual care.
	Strengths: Large multicentre adult RCT with clinically relevant outcomes.
Weaknesses: Open-label design, self-reported outcomes and variable adherence.

	Hay et al. (2026)
	To determine whether rapid respiratory microbiological POCT could safely reduce same-day antibiotic prescribing.
	Parallel-group RCT in 16 general practices in South-West England; 552 participants randomised to multiplex POCT or usual care.
	Same-day antibiotic prescribing was 45% in both groups. No significant difference in early symptom severity was identified, although some subgroups showed different effects.
	Strengths: Randomisation, prespecified clinical and safety outcomes, blinded research/statistical team.
Weaknesses: Mixed-age population; 86% were aged ≥16 years, but outcomes for a strictly ≥18-year subgroup were not separately reported, reducing direct alignment with the review’s ≥18 eligibility criterion.

	van Staa et al. (2021)
	To evaluate the safety of delayed compared with immediate antibiotic prescribing for URTIs.
	Population-based linked-record cohort using CPRD England and SAIL Wales; approximately 1.82 million patients.
	Delayed prescribing was associated with higher 30-day infection-related hospital-admission risk in some patient groups.
	Strengths: Very large linked datasets and clinically important safety outcome.
Weaknesses: Recorded exposure may not equal deliberate delayed prescribing; residual confounding by severity is possible.

	Palin et al. (2021)
	To examine whether longer antibiotic courses reduced infection-related complications compared with shorter courses.
	Retrospective CPRD cohort analysis of approximately four million acute infection episodes in English primary care.
	Longer courses were not more effective than shorter courses in reducing infection-related hospitalisation.
	Strengths: Very large routine-care dataset and clinically relevant duration comparison.
Weaknesses: Confounding by indication, uncertain adherence and inclusion of several infection types.

	Lalmohamed et al. (2024)
	To investigate within-episode repeat antibiotic prescribing following RTI consultations.
	Population-based cohort study of 905,964 antibiotic-treated RTI episodes; adult and child findings analysed separately.
	Among adults, repeat prescriptions occurred in 19.9% of LRTI episodes and 10.5% of URTI episodes, indicating an important stewardship opportunity.
	Strengths: Large primary-care cohort and separately reported adult findings.
Weaknesses: Observational data cannot establish that every repeat prescription was clinically unnecessary. 

	Vestesson et al. (2023)
	To assess the relationship between remote versus face-to-face ARI consultations and antibiotic prescribing.
	Observational CPRD Aurum analysis of 45,997 ARI consultations in England; adult and child analyses separated.
	Adults consulting remotely had higher adjusted odds of receiving antibiotics than adults assessed face to face.
	Strengths: Large representative sample and adult-specific estimate.
Weaknesses: Residual confounding and possible consultation-mode misclassification.

	Zhong et al. (2023)
	To evaluate changes in broad-spectrum antibiotic prescribing during COVID-19.
	OpenSAFELY interrupted time-series analysis of more than 32 million prescriptions in English primary care.
	Broad-spectrum prescribing increased immediately during the pandemic, particularly for LRTI, before moving towards previous levels.
	Strengths: Very large national dataset and explicit time-series analysis.
Weaknesses: Pandemic-related system changes and routine coding complicate causal interpretation.

	Stimson et al. (2024)
	To determine whether lower RTI antibiotic prescribing was associated with unintended adverse outcomes.
	Observational linked-data analysis involving 1,471 English general practices; hospitalisation, reconsultation and further prescribing assessed.
	Lower-prescribing practices did not have increased pneumonia hospitalisation, although differences in reconsultation and subsequent prescribing were observed.
	Strengths: Large longitudinal dataset and multiple safety outcomes.
Weaknesses: Practice-level exposure may produce ecological bias; residual confounding remains.

	Miller et al. (2025)
	To estimate the volume of general-practice antibiotic prescribing attributable to RSV by age and antibiotic class.
	Ecological time-series modelling combining CPRD prescribing and respiratory-surveillance data in England.
	Approximately 2.1% of GP antibiotic prescriptions were estimated to be attributable to RSV, with particularly important burden among older adults.
	Strengths: Large nationally relevant datasets and age-specific modelling.
Weaknesses: Ecological attribution cannot establish individual causality; historical data may not reflect newer pathways.

	Fahmi et al. (2025)
	To assess whether antibiotics for common infections were prescribed in accordance with predicted hospital-admission risk.
	OpenSAFELY cohort of adults in England, 2019–2023; approximately 15.7 million diagnoses including URTI and LRTI.
	Antibiotic prescribing showed weak alignment with predicted admission risk, with poorer alignment during pandemic disruption.
	Strengths: Very large contemporary adult dataset.
Weaknesses: EHR coding and risk models cannot fully represent clinical reasoning; non-respiratory infections were also included.
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Judgements: Y = Yes; N = No; CT = Can’t tell; N/A = Not applicable.
Critical appraisal is used to support interpretation rather than to produce a numerical quality score or automatically exclude a study.
CASP (2024a) Critical Appraisal Tool for Qualitative Research
	Question
	Borek et al. (2021a)
	Borek et al. (2021b)
	Hounkpatin et al. (2021)
	Rutter et al. (2024)

	Was there a clear statement of the aim of the research?
	Y
	Y
	Y
	Y

	Is qualitative methodology appropriate?
	Y
	Y
	Y
	Y

	Was the research design appropriate to address the aims of the research?
	Y
	Y
	Y
	Y

	Was the recruitment strategy appropriate to the aims of the research?
	Y
	Y
	Y
	Y

	Was the data collected in a way that addressed the research issue?
	Y
	Y
	Y
	Y

	Has the relationship between researcher and participants been adequately considered?
	CT
	Y
	CT
	CT

	Have ethical issues been taken into consideration?
	Y
	Y
	Y
	Y

	Was the data analysis sufficiently rigorous?
	Y
	Y
	Y
	Y

	Is there a clear statement of findings?
	Y
	Y
	Y
	Y

	How valuable is the research?
	Y
	Y
	Y
	Y



CASP (2024c) Critical Appraisal Tool for Diagnostic Test Studies
Seeley et al. (2021)
	Question
	Seeley et al. (2021)

	Was the diagnostic research question clearly formulated?
	Y

	Was an appropriate reference standard used?
	Y

	Did participants receive both the evaluated approach and reference standard?
	CT

	Were the evaluated test and reference-standard assessments sufficiently independent?
	Y

	Was the clinical/disease spectrum of participants clearly described?
	Y

	Were test procedures described adequately?
	Y

	Were diagnostic-performance results clearly presented?
	Y

	Was uncertainty/precision around the results reported?
	Y

	Are the findings applicable to adults in UK primary care?
	Y

	Could the approach realistically be used in this population?
	Y

	Were all clinically important consequences considered?
	CT

	Is the likely impact on patient management adequately established?
	CT



CASP (2024d) Critical Appraisal Tool for Cohort Studies
	Question
	van Staa et al. (2021)
	Palin et al. (2021)
	Lalmohamed et al. (2024)
	Vestesson et al. (2023)
	Stimson et al. (2024)
	Fahmi et al. (2025)

	Was the study issue clearly focused?
	Y
	Y
	Y
	Y
	Y
	Y

	Was the study population recruited appropriately?
	Y
	Y
	Y
	Y
	Y
	Y

	Was exposure measured adequately?
	CT
	Y
	Y
	CT
	Y
	Y

	Were outcomes measured adequately?
	Y
	Y
	Y
	Y
	Y
	Y

	Were important confounding factors identified?
	Y
	Y
	Y
	Y
	Y
	Y

	Were confounding factors addressed in the analysis?
	Y
	Y
	Y
	Y
	Y
	Y

	Was follow-up sufficiently complete?
	Y
	Y
	Y
	N/A
	Y
	Y

	Was follow-up/time period adequate for the outcome?
	Y
	Y
	Y
	Y
	Y
	Y

	Were results clearly reported?
	Y
	Y
	Y
	Y
	Y
	Y

	Was precision adequately reported?
	Y
	Y
	Y
	Y
	Y
	Y

	Are the results credible and applicable to UK care?
	Y
	Y
	Y
	Y
	Y
	Y

	Are implications for practice identifiable?
	Y
	Y
	Y
	Y
	Y
	Y



CASP Cohort Appraisal Applied to Observational / Time-Series Evidence
For Dixon, Zhong and Miller, the CASP cohort domains are used cautiously. N/A is used where an individual-level cohort question genuinely does not apply rather than forcing an artificial judgement.
	Question
	Dixon et al. (2022)
	Zhong et al. (2023)
	Miller et al. (2025)

	Was the research issue clearly focused?
	Y
	Y
	Y

	Was the population/data source appropriate?
	Y
	Y
	Y

	Was the intervention/exposure adequately defined?
	Y
	Y
	Y

	Were outcomes measured reliably?
	Y
	Y
	Y

	Were important confounding/system factors identified?
	Y
	Y
	Y

	Were these factors addressed analytically where possible?
	Y
	Y
	Y

	Was individual participant follow-up applicable?
	N/A
	N/A
	N/A

	Was the observation period appropriate?
	Y
	Y
	Y

	Were results clearly reported?
	Y
	Y
	Y

	Was uncertainty considered?
	Y
	Y
	Y

	Can findings inform UK primary-care practice?
	Y
	Y
	Y

	Are important methodological limitations recognised?
	Y
	Y
	Y



CASP (2024b) Critical Appraisal Tool for Randomised Controlled Trials
	Questions
	Little et al. (2024)
	Hay et al. (2026)

	Did the study address a clearly formulated research question?
	Y
	Y

	Was the assignment of participants to interventions randomised?
	Y
	Y

	Were all participants who entered the study accounted for at its conclusion?
	Y
	Y

	Were the participants ‘blind’ to the intervention they were given?
	N
	N

	Were the investigators ‘blind’ to the intervention they were giving to participants?
	N
	N

	Were the people assessing/analysing outcomes blinded?
	CT
	Y

	Were the study groups similar at the start of the randomised controlled trial?
	Y
	Y

	Apart from the experimental intervention, did each study group receive the same level of care?
	Y
	Y

	Were the effects of intervention reported comprehensively?
	Y
	Y

	Was the precision of the estimate of intervention or treatment effect reported?
	Y
	Y

	Do the benefits of the experimental intervention outweigh the harms and costs?
	Y
	CT

	Can the results be applied to your local population/in your context?
	Y
	CT

	Would the experimental intervention provide greater value than existing interventions?
	Y
	N



Overall Appraisal (key points) of all studies
Sources: CASP (2024a), CASP (2024b), CASP (2024c) and CASP (2024d).
APPRAISAL SUMMARY
	Studies
	Positive/Methodologically sound
	Negative/Relatively poor methodology
	Unknowns

	Borek et al. (2021a)
	Clear qualitative design; multidisciplinary participants from several practices; strong implementation insight.
	Purposive sample of high-prescribing practices; self-reported behaviour.
	Researcher influence and transferability to average-prescribing practices.

	Borek et al. (2021b)
	Longitudinal interviews captured changing stewardship practice over the pandemic.
	Small purposive GP sample; perception-based evidence.
	Whether changes persisted after the study period.

	Hounkpatin et al. (2021)
	Focused qualitative question; appropriate interviews and detailed analysis of clinical prediction-rule use.
	Self-reported behaviour; qualitative sampling cannot estimate prevalence.
	Extent to which reported CPR use reflects routine behaviour.

	Rutter et al. (2024)
	Includes both patient and clinician perspectives and directly examines a diagnostic pathway.
	Small regional sample; participants had prior test exposure.
	Long-term uptake and actual effect on antibiotic prescribing.

	Seeley et al. (2021)
	Adult UK primary-care sample; microbiological reference standard; diagnostic uncertainty quantified.
	Post-hoc CPR calculation; some reference-standard data unavailable.
	Whether using the scores prospectively improves prescribing or outcomes.

	Dixon et al. (2022)
	Mixed-method evaluation combines prescribing patterns and clinician implementation experience.
	Low CRP uptake; one site accounted for most tests; non-randomised design.
	Effect if CRP testing were implemented consistently at scale.

	Little et al. (2024)
	Very large multicentre adult RCT; clinically meaningful symptom and antibiotic-use outcomes.
	Open-label design and variable adherence.
	Sustainability, cost-effectiveness and routine long-term uptake.

	Hay et al. (2026)
	Randomised design; complete primary prescribing outcome; safety outcomes and prespecified subgroup analyses.
	Mixed-age population and no overall antibiotic-prescribing benefit.
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Figure 3.1: PRISMA 2020 flow of study selection
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