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[bookmark: _Toc214596827]Title: Evaluating the Effectiveness of Current Tuberculosis Treatment Strategies in the United Kingdom: A Systematic Literature Review 
[bookmark: _Toc214596828]Introduction and Literature Background
Tuberculosis (TB) remains one of the world’s leading infectious diseases despite being both preventable and curable. It is caused by Mycobacterium tuberculosis, primarily affecting the lungs but capable of infecting multiple organ systems (WHO, 2023). Although the United Kingdom has made considerable progress towards TB elimination, the disease persists disproportionately among marginalised groups, indicating systemic inequalities and gaps in service delivery.
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The foundation of TB treatment in the UK is the NICE NG33 (NICE, 2024) guideline, which outlines the standard first-line therapy for drug-sensitive TB:
Standard drug-sensitive TB regimen (NICE NG33):
· Intensive Phase (2 months): Rifampicin, Isoniazid, Pyrazinamide, Ethambutol
· Continuation Phase (4 months): Rifampicin + Isoniazid
When adhered to, this six-month regimen is highly effective. However, success depends on timely diagnosis, patient adherence, and strong health-system support. Treatment complexity, medication side effects, and personal circumstances can significantly influence treatment outcomes.
Adherence Support Strategies
NICE recommends a range of adherence interventions including:
· Directly Observed Therapy (DOT)
· Video-observed therapy (VOT)
· Structured case management led by TB specialist nurses
· Outreach services for homeless or mobile populations
However, evidence shows that implementation of these strategies varies substantially across NHS Trusts, often due to staffing limitations, funding variability, and regional resource differences (Berrocal-Almanza et al., 2023; NHS England, 2023).
MDR-TB Treatment
Multidrug-resistant TB (MDR-TB) presents a more complex challenge. MDR-TB treatment lasts 18–24 months and involves second-line medicines such as:
· Bedaquiline
· Linezolid
· Clofazimine
· Delamanid
These regimens are less tolerated, more expensive, and require intensive monitoring, which affects patient compliance and treatment success (Zumla et al., 2023).
Social Determinants of TB Outcomes
A significant body of evidence highlights the role of social and structural determinants in shaping TB outcomes in the UK:
· Homelessness is associated with high rates of loss-to-follow-up (Story et al., 2023).
· Migrants from high-incidence countries contribute disproportionately to TB notifications (Aldridge et al., 2016; Odone et al., 2023).
· Poverty, overcrowding, and poor access to primary care exacerbate disease transmission and hinder adherence (Khan et al., 2024).
Therefore, although current TB treatment strategies are clinically effective, their real-world outcomes are shaped by complex socio-economic and health-system factors. Understanding this relationship is crucial for improving TB control in the UK.
[bookmark: _Toc214596829]Prevalence of the Problem
Tuberculosis (TB) continues to pose a significant public health burden in the United Kingdom, despite long-term progress in controlling the disease. Historically, the UK experienced extremely high TB incidence, with notifications peaking at approximately 117,000 cases (300 per 100,000 population) in 1913 (UKHSA, 2023). Although the 20th century saw dramatic reductions in TB incidence due to improved living conditions, antibiotics, and public health advances, the late 20th and early 21st centuries witnessed a resurgence, particularly between 1987 and 2011 when TB cases increased by nearly 70% (Public Health England, 2019).
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More recent data indicate that TB remains a persistent challenge. England recorded 4,830 TB cases in 2023, marking the second consecutive annual increase and raising concerns about post-pandemic disruptions and persistent inequalities (UKHSA, 2024). TB disproportionately affects specific population groups including recent migrants, people experiencing homelessness, individuals with substance misuse issues, and those living in overcrowded or socioeconomically deprived conditions (Odone et al., 2023; Story et al., 2023). These vulnerable groups often experience delayed diagnosis, barriers to treatment access, and lower adherence rates.
Despite the availability of free TB treatment through the NHS and adherence to international treatment standards, the UK consistently falls below the World Health Organization’s (WHO) 90% treatment success target, with success rates hovering around 84-85% for drug-sensitive TB (WHO, 2023; UKHSA, 2023). These persistent gaps highlight the importance of evaluating whether current TB treatment strategies are sufficiently effective in achieving successful patient outcomes across different settings and populations within the UK.
[bookmark: _Toc214596830]Rationale
Tuberculosis (TB) remains a significant public health issue in the United Kingdom despite its classification as a low-incidence country (UK Health Security Agency [UKHSA], 2023; World Health Organization [WHO], 2023). Although free TB treatment is provided by the NHS and national guidance such as NICE NG33 supports management, UK treatment success rates have consistently fallen short of the WHO target of 90%, typically around 84 – 85% for drug-sensitive TB (NICE, 2024; WHO, 2015; UKHSA, 2023). This persistent gap suggests that while current treatment strategies are clinically validated, they may not be achieving optimal outcomes across all patient groups and service settings (NHS England, 2023; Berrocal-Almanza et al., 2023).
TB in the UK disproportionately affects socially disadvantaged populations, such as recent migrants, individuals experiencing homelessness, or those living in deprivation (Aldridge et al., 2016; Aldridge et al., 2018; Story et al., 2007; Odone et al., 2023). These groups often face delays in diagnosis, fragmentation of care, unstable living conditions, and barriers to consistent adherence, which adversely affect treatment completion (Public Health England [PHE], 2019; Köhler et al., 2023; Dretzke et al., 2024). Understanding the effectiveness of TB treatment strategies thus requires not only analysing clinical outcomes but also evaluating structural and social determinants (Khan & Osei, 2024; Berrocal-Almanza et al., 2023).
Variation in how treatment-support measures (such as Directly Observed Therapy, Video Observed Therapy, TB specialist nursing and outreach services) are implemented across UK regions may contribute to inequalities in outcomes (NHS England, 2023; British Thoracic Society [BTS], 2024; UKHSA, 2025). While some services benefit from robust resourcing and specialist workforce, others struggle with workforce shortages and limited outreach capacity, potentially undermining adherence and completion (Collaborative Tuberculosis Strategy for England 2015–2020, 2020; UKHSA, 2023). These service delivery variations underline the need to assess how well current strategies perform in real-world NHS settings and identify which approaches are most effective and for which populations.
Recent upticks in TB incidence in England, combined with concerns over the emergence of multidrug-resistant TB (MDR-TB), highlight the urgency of evaluating treatment effectiveness (UKHSA, 2024; Zumla et al., 2023; WHO, 2023). Treatment incompletion or loss to follow-up increases the risk of relapse, ongoing transmission, and development of drug resistance, which threaten national elimination goals and impose higher health-service burdens (MacPherson et al., 2014; Lönnroth et al., 2016; Ayenew et al., 2024).
Although a number of UK-based TB studies exist, there has been no comprehensive systematic review over the recent period (2015-2025) that synthesises how effectively current NHS treatment strategies achieve successful patient outcomes (UKHSA, 2023; UKHSA, 2025). Therefore, this systematic review is both timely and necessary to collate and interpret available evidence and support improvements in clinical practice and national policy aligned with the WHO End TB Strategy (WHO, 2015; Uplekar et al., 2015; WHO, 2015).
[bookmark: _Toc214596831]Research Question, Aim, and Objectives
Research Question
How effective are current tuberculosis treatment strategies in the United Kingdom?
Aim
To systematically evaluate the effectiveness of current TB treatment strategies in the UK.
Objectives
· To assess treatment success rates associated with current NHS TB treatment strategies.
· To identify socio-demographic, clinical, and structural factors influencing treatment outcomes.
· To evaluate the effectiveness of adherence-support interventions such as DOT, VOT, case management, and MDR-TB regimens.
· To develop evidence-based recommendations to improve TB treatment outcomes within the UK health system.
[bookmark: _Toc214596832]Research Methodology – Systematic Literature Review 
Research Design
This study will adopt a Systematic Literature Review (SLR) design to rigorously evaluate the effectiveness of current tuberculosis (TB) treatment strategies in achieving successful patient outcomes in the United Kingdom. A systematic review is appropriate because it allows for comprehensive identification, appraisal, and synthesis of existing research evidence to answer a clearly focused research question. This review follows the PRISMA 2020 reporting framework to ensure transparency, reproducibility, and methodological rigor.
Conceptual Framework - PEO
Given that the research question focuses on real-world treatment strategies and patient outcomes, the PEO (Population, Exposure, Outcome) framework is the most appropriate approach.
	Population (P)
	Adults aged ≥18 years diagnosed with active TB in the United Kingdom (pulmonary or extrapulmonary, drug-sensitive or drug-resistant).

	Exposure (E)
	NHS TB treatment strategies, including standard first-line regimen, Directly Observed Therapy (DOT), video-observed therapy (VOT), case management, and MDR-TB treatments.

	Outcome (O)
	Treatment success, treatment completion, cure, relapse, treatment failure, drug resistance development, mortality, and treatment adherence.



[bookmark: _Toc214596833]Data Collection
A systematic literature review will be conducted to collate evidence published between 2015-2025 concerning TB treatment effectiveness in the UK. This design is suitable because:
· It synthesises evidence from different study types (quantitative, qualitative, mixed methods).
· It identifies consistent findings, contradictions, knowledge gaps, and research needs.
· It enhances policy and practice by summarising real-world treatment outcomes in NHS settings.
The review will not involve primary data collection and will rely solely on published academic and grey literature.
[bookmark: _Toc214596834]Data Sources
A multi-database search will be performed to ensure comprehensive coverage of TB literature. The following databases will be searched:
· PubMed
· MEDLINE 
· Scopus
· CINAHL Plus
· Web of Science Core Collection
· Cochrane Library
· Embase 
· Google Scholar 
These databases were selected as they include strong coverage of public health, infectious disease, nursing, and epidemiology research.
[bookmark: _Toc214596835]Search Strategy
A systematic search strategy will be developed using Boolean operators, Medical Subject Headings (MeSH), and keyword combinations.
Example Search String (PubMed)
("tuberculosis"[MeSH Terms] OR "TB") AND 
("treatment" OR "therapy" OR "regimen" OR "treatment strategies" OR "directly observed therapy" OR "DOT" OR "video observed therapy" OR "VOT" OR "case management") AND 
("treatment outcome" OR "treatment success" OR "treatment completion" OR "adherence" OR "relapse" OR "mortality" OR "failure") AND 
("United Kingdom" OR "UK" OR "England" OR "Scotland" OR "Wales")
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Inclusion Criteria
Studies must meet the following:
· Published between 2015–2025
· Conducted in the United Kingdom
· Adult participants (≥18 years) with active TB
· Evaluates TB treatment strategies (drug-sensitive or drug-resistant)
· Peer-reviewed journal articles, government reports, NHS or UKHSA documents
· English-language publications
· Full-Text Review
Exclusion Criteria
· Non-UK studies
· Studies focusing solely on latent TB infection (LTBI)
· Paediatric studies
· Commentaries, letters, editorials, case reports
· Studies lacking outcome data
· Non-English publications
[bookmark: _Toc214596837]Study Selection Process
A rigorous, multi-stage screening process will be applied following PRISMA 2020 guidelines.
Stage 1: Identification
· Import all search results into reference management software (e.g., EndNote, Mendeley).
· Remove duplicate records.
Stage 2: Title and Abstract Screening
· Two reviewers (researcher and supervisor guidance) will independently screen titles and abstracts based on the inclusion criteria.
Stage 3: Full-Text Review
· Full articles will be downloaded and assessed for eligibility.
· Reasons for exclusion will be documented (e.g., wrong population, wrong outcomes).
Stage 4: Final Inclusion
· Only studies meeting all inclusion criteria will be included in the synthesis.
· A PRISMA flow diagram will visually display the selection process.
Reviewer disagreements will be resolved through discussion or third-party adjudication if needed.
[bookmark: _Toc214596838]Data Extraction
A customised data extraction form will be developed using Excel to capture:
· Author(s), year, and study location
· Study design and methodology
· Sample size and population characteristics
· TB type (pulmonary, extrapulmonary, MDR-TB)
· Treatment strategy or intervention used
· Treatment outcomes (e.g., success, failure, mortality)
· Determinants influencing outcomes
· Key findings
· Study limitations
· Study quality rating
This approach ensures systematic and consistent extraction across all selected studies.
[bookmark: _Toc214596839]Data Analysis
Data analysis for this systematic literature review will be conducted using a narrative synthesis approach, which is appropriate due to expected differences in study designs, populations, treatment strategies, and outcome measures across UK TB research. After data extraction, the findings from all included studies will be summarised and compared thematically. Studies will be grouped according to the TB treatment strategy evaluated (e.g., standard 6-month regimen, Directly Observed Therapy, Video Observed Therapy, case management, and MDR-TB regimens) and key outcomes such as treatment success, completion, adherence, relapse, failure, and loss to follow-up.
The narrative synthesis will identify patterns, similarities, and differences in treatment effectiveness across studies and explore factors influencing outcomes, including social determinants (e.g., migration, homelessness, deprivation) and health-system factors (e.g., access to specialist TB services, regional variation in care). Quantitative results, such as treatment completion rates, will be summarised descriptively when available, but no statistical pooling or meta-analysis will be conducted due to heterogeneity between studies. This approach will enable the review to provide a clear, evidence-based understanding of how effective current TB treatment strategies are in real-world UK settings and highlight gaps requiring further investigation.
Quality Appraisal
To ensure credibility and reliability of the findings:
· Quantitative studies will be evaluated using the CASP Cohort Study Checklist or JBI Critical Appraisal Tools.
· Qualitative studies will be assessed using the CASP Qualitative Checklist.
· Mixed-methods studies will be appraised using the MMAT (Mixed Methods Appraisal Tool).
· Public health reports (UKHSA, NHS England) will be assessed using a structured quality assessment framework adapted from Joanna Briggs Institute guidelines.
[bookmark: _Toc214596840]Ethical Considerations
All included studies will have already undergone ethical review and received approval at the time of their original data collection, ensuring that participant confidentiality, informed consent, and data protection were addressed by the primary researchers. The review will maintain transparency and objectivity by following a clearly defined search strategy, applying consistent inclusion and exclusion criteria, and using established critical appraisal tools to minimise bias and ensure accurate interpretation of findings.
Because tuberculosis often affects socially vulnerable groups including migrants, homeless individuals, and people experiencing socio-economic disadvantage extra care will be taken to present findings respectfully, avoiding language that could reinforce stigma, discrimination, or negative stereotypes. The review will recognise the structural and social factors influencing TB outcomes rather than attributing responsibility to individuals or communities.
All extracted information will be securely stored in password-protected files and used solely for academic purposes. Proper credit will be given to all authors through accurate Harvard-style citation to maintain academic integrity and avoid plagiarism. In accordance with university requirements, an ethics form (PG2) will still be completed even though the review presents low ethical risk.
[bookmark: _Toc214596841]Implications of the Research
This review carries significant clinical, public health, policy, academic, and societal implications.
Clinical Implications
· Identifies which treatment strategies achieve the highest success rates.
· Highlights adherence barriers and guides improvements to DOT/VOT.
Public Health Implications
· Informs targeted interventions for high-risk groups (migrants, homeless populations).
· Supports enhanced screening and early diagnosis strategies.
Policy Implications
· Provides evidence to support development of updated TB strategies within the NHS.
· Helps policymakers allocate resources more effectively to TB specialist teams.
· Contributes to national progress towards the WHO End TB Strategy.
Academic Implications
· Fills a gap in UK-specific TB treatment research from 2015–2025.
· Provides a foundation for future epidemiological and intervention studies.
Societal Implications
· Improved outcomes reduce transmission, relapse, and drug resistance.
· Contributes to fairer health outcomes in disadvantaged communities.
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