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Introduction: Tuberculosis (TB) remains one of the leading infectious causes of morbidity and mortality worldwide. 

Extrapulmonary tuberculosis (EPTB) accounts for a substantial proportion of reported cases and continues to present 

important diagnostic and health-system challenges, particularly in countries with persistent drug-resistant TB burden. 

Objective: To synthesize current global evidence and Kazakhstan-specific data on EPTB, with particular emphasis on 

diagnostic innovation, primary health care (PHC)-related detection barriers, and priority strategies for strengthening TB 

control in the post-COVID period. 

Methods: A structured narrative review with systematic search procedures was conducted in accordance with PRISMA 

2020 reporting principles. Literature published between January 2015 and September 2025 was identified through 

PubMed/MEDLINE, Scopus, Web of Science, Google Scholar, and official institutional sources. From 412 initially 

identified records, 45 sources met eligibility criteria and were included in the final synthesis. 

Results: In 2024, an estimated 10.7 million people developed TB and 1.23 million deaths were attributed to the disease 

globally. EPTB accounts for approximately 15–16% of reported TB cases, although the true burden is likely 

underestimated. The COVID-19 pandemic disrupted case detection and continuity of care, exposing structural 

weaknesses in TB programmes. Kazakhstan has achieved substantial reductions in TB notifications over the past decade 

and expanded access to molecular diagnostics, digital monitoring, and PHC integration. However, major challenges 

remain, including a high burden of multidrug-resistant TB, geographic inequalities in access to specialized services, and 

delayed recognition of extrapulmonary disease. 

Discussion: The study demonstrated that effective tuberculosis (TB) control depends not only on biomedical 

advancements but also directly on the healthcare system's ability to coordinate diagnosis and treatment. A key finding is 

that extrapulmonary tuberculosis (EPTB) often remains overlooked clinically due to its non-specific symptoms and the 

requirement for complex diagnostic methods. The challenges in detecting EPTB in Kazakhstan and neighboring regions 

necessitate strengthening integration at the primary health care (PHC) level and increasing the clinical alertness of 

physicians. Furthermore, the effectiveness of innovative treatment regimens for multidrug-resistant tuberculosis (MDR-

TB) is limited by the speed of diagnosis and the availability of socio-economic support for patients. 

Conclusion: Effective TB elimination requires earlier PHC-based identification of EPTB, equitable access to rapid 

molecular diagnostics, broader implementation of shorter evidence-based regimens, and resilient patient-centred 

systems of care. Kazakhstan demonstrates meaningful progress, but accelerated modernization and targeted health-

system reforms remain necessary to achieve End TB targets 

Keywords: extrapulmonary tuberculosis, tuberculosis epidemic, drug-resistant tuberculosis, innovative technologies, 

primary health care, Kazakhstan 
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Кіріспе: Туберкулез (ТБ) әлемдік деңгейде сырқаттанушылық пен өлім-жітімнің жетекші инфекциялық 

себептерінің бірі болып қала береді. Өкпеден тыс туберкулез (ӨТТБ) тіркелген жағдайлардың елеулі бөлігін 

құрайды және әсіресе дәріге төзімді ТБ жүктемесі сақталған елдерде диагностика мен денсаулық сақтау 

жүйесіне қатысты маңызды қиындықтар туындатады. 
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Мақсаты: Диагностикалық инновациялар, алғашқы медициналық-санитариялық көмек (АМСК) деңгейіндегі 

анықтау кедергілері және COVID-19 пандемиясынан кейінгі кезеңде ТБ бақылауын күшейту стратегияларына 

басымдық бере отырып, ӨТТБ бойынша жаһандық және Қазақстанға қатысты деректерді жүйелеу. 

Әдістері: PRISMA 2020 қағидаттарына сәйкес жүйелі іздеу элементтері бар құрылымдалған нарративтік шолу 

жүргізілді. 2015 жылғы қаңтар мен 2025 жылғы қыркүйек аралығындағы жарияланымдар PubMed/MEDLINE, 

Scopus, Web of Science, Google Scholar базаларынан және ресми институционалдық дереккөздерден іздестірілді. 

Бастапқы 412 жазбаның ішінен 45 дереккөз іріктеу критерийлеріне сәйкес келіп, қорытынды талдауға енгізілді. 

Нәтижелері: 2024 жылы әлемде шамамен 10,7 млн адам ТБ-мен ауырды, ал 1,23 млн өлім жағдайы тіркелді. 

ӨТТБ барлық тіркелген жағдайлардың шамамен 15–16%-ын құрайды, алайда нақты таралуы бұдан жоғары 

болуы мүмкін. COVID-19 пандемиясы анықтау көрсеткіштері мен емдеудің үздіксіздігіне теріс әсер етіп, ТБ 

бағдарламаларының құрылымдық әлсіз тұстарын көрсетті. Қазақстанда соңғы онжылдықта ТБ көрсеткіштері 

төмендеп, молекулалық диагностика, цифрлық мониторинг және АМСК-пен интеграция кеңейтілді. Сонымен 

қатар, көп дәріге төзімді ТБ жүктемесі, мамандандырылған көмекке қолжетімділіктің теңсіздігі және ӨТТБ-ны 

кеш анықтау мәселелері сақталуда. 

Талқылау: Туберкулезді (ТБ) тиімді бақылау тек биомедициналық жетістіктерге ғана емес, денсаулық сақтау 

жүйесінің диагностика мен емдеуді үйлестіру қабілетіне тікелей байланысты екенін көрсетті. Негізгі 

тұжырымдардың бірі — өкпеден тыс туберкулездің (ӨТТБ) спецификалық емес белгілері мен күрделі 

диагностикалық әдістерді қажет етуіне байланысты клиникалық назардан тыс қалып отырғандығы. Қазақстан 

мен көршілес аймақтарда ӨТТБ анықтаудағы қиындықтар алғашқы медициналық-санитарлық көмек (АМСК) 

деңгейіндегі интеграцияны күшейтуді және дәрігерлердің клиникалық сақтығын арттыруды талап етеді. Дәріге 

төзімді туберкулезді (КДТ-ТБ) емдеудегі инновациялық режимдердің тиімділігі диагностиканың 

жылдамдығымен және әлеуметтік-экономикалық қолдаумен шектеледі. 

Қорытынды: ТБ-ны тиімді жою үшін ӨТТБ-ны АМСК деңгейінде ерте анықтау, жедел молекулалық 

диагностикаға тең қолжетімділік, қысқартылған дәлелді емдеу режимдерін кеңейту және пациентке 

бағдарланған тұрақты қызмет көрсету жүйелері қажет. Қазақстанда айтарлықтай прогресс байқалғанымен, End 

TB мақсаттарына жету үшін одан әрі жаңғырту және нысаналы реформалар талап етіледі. 

Түйінді сөздер: туберкулез; өкпеден тыс туберкулез; көп дәріге төзімді туберкулез; алғашқы медициналық-

санитариялық көмек; молекулалық диагностика; Қазақстан. 
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Введение: Туберкулез (ТБ) остается одной из ведущих инфекционных причин заболеваемости и смертности в 

мире. Внелегочный туберкулез (ВЛТБ) составляет значительную долю зарегистрированных случаев и 

продолжает создавать серьезные диагностические и организационные трудности, особенно в странах с 

сохраняющимся высоким бременем лекарственно-устойчивого ТБ. 

Цель: Систематизировать современные глобальные данные и материалы по Казахстану, касающиеся ВЛТБ, с 

акцентом на диагностические инновации, барьеры выявления на уровне первичной медико-санитарной помощи 

(ПМСП) и приоритетные направления усиления противотуберкулезного контроля в постковидный период. 

Методы: Проведен структурированный нарративный обзор с систематическим поиском литературы в 

соответствии с принципами PRISMA 2020. Публикации за период с января 2015 г. по сентябрь 2025 г. 

отбирались в базах PubMed/MEDLINE, Scopus, Web of Science, Google Scholar, а также по официальным 

институциональным источникам. Из 412 первоначально выявленных записей 45 источников соответствовали 

критериям включения и вошли в итоговый анализ. 

Результаты: В 2024 г. в мире зарегистрировано около 10,7 млн новых случаев ТБ и 1,23 млн смертей, 

связанных с заболеванием. На долю ВЛТБ приходится примерно 15–16% зарегистрированных случаев, однако 

реальное бремя может быть выше. Пандемия COVID-19 нарушила выявляемость и непрерывность лечения, 

выявив структурные слабости противотуберкулезных программ. В Казахстане за последнее десятилетие 

достигнуто значительное снижение показателей ТБ, расширено применение молекулярной диагностики, 

цифрового мониторинга и интеграции помощи в систему ПМСП. Вместе с тем сохраняются высокий уровень 

МЛУ-ТБ, территориальные различия в доступности специализированной помощи и поздняя диагностика 

внелегочных форм. 

Обсуждение: Эффективный контроль над туберкулезом (ТБ) напрямую зависит не только от достижений 

биомедицины, но и от способности системы здравоохранения обеспечивать четкую координацию между 
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диагностикой и лечением. Одним из ключевых выводов исследования стало то, что внелегочный туберкулез 

(ВЛТБ) зачастую остается вне поля зрения клиницистов из-за неспецифичности его симптомов и 

необходимости применения сложных диагностических подходов. Сложности в выявлении ВЛТБ в Казахстане и 

сопредельных регионах диктуют необходимость укрепления интеграции на уровне первичной медико-

санитарной помощи (ПМСП) и повышения клинической настороженности медицинского персонала. В то же 

время эффективность инновационных режимов терапии туберкулеза с множественной лекарственной 

устойчивостью (МЛУ-ТБ) во многом лимитируется скоростью постановки диагноза и качеством социально-

экономической поддержки пациентов. 

Выводы: Эффективная ликвидация ТБ требует более раннего выявления ВЛТБ на уровне ПМСП, равного 

доступа к быстрым молекулярным тестам, расширения применения сокращенных доказательных схем лечения 

и формирования устойчивых пациент-ориентированных моделей помощи. Казахстан демонстрирует значимый 

прогресс, однако для достижения целей End TB необходимы дальнейшая модернизация системы и адресные 

реформы. 

Ключевые слова: внелегочный туберкулез, эпидемия туберкулеза, лекарственно-устойчивый туберкулез, 

инновационные технологии, первичная медико-санитарная помощь, Казахстан 

 

Introduction 
Tuberculosis (TB) remains one of the leading 

causes of death from a single infectious agent 

worldwide, despite decades of coordinated 

global control efforts. According to the World 

Health Organization (WHO), an estimated 

10.7 million people developed TB in 2024, 

while 1.23 million deaths were attributed to 

the disease, including substantial mortality 

among people living with HIV [1]. Although 

considerable progress has been achieved over 

the last two decades through expanded access 

to diagnosis, treatment, and prevention, TB 

continues to disproportionately affect low- and 

middle-income countries and socially 

vulnerable populations [1,2,30]. 

The global response to TB experienced major 

disruption during the COVID-19 pandemic. 

Reductions in screening activities, 

interruptions in treatment continuity, diversion 

of health-care personnel, and restricted access 

to primary health care (PHC) services 

contributed to delayed diagnosis and increased 

transmission risk in many settings [11,12,14]. 

Although case notification rates have 

gradually recovered in several countries, the 

pandemic exposed structural weaknesses in 

TB programmes and underscored the need for 

more resilient, decentralized, and patient-

centred systems of care. In parallel, TB 

remains strongly associated with poverty, 

undernutrition, migration, overcrowding, and 

HIV co-infection, confirming its status as both 

a biomedical and socially determined disease 

[1,8]. 

An additional challenge is the persistent 

burden of drug-resistant tuberculosis (DR-TB), 

particularly multidrug-resistant or rifampicin-

resistant TB (MDR/RR-TB). WHO estimates 

indicate approximately 400,000 incident 

MDR/RR-TB cases annually worldwide, while 

treatment success remains substantially lower 

than for drug-susceptible TB despite the 

introduction of shorter and all-oral regimens 

[1,3-7]. This continuing gap highlights the 

importance of rapid molecular diagnostics, 

timely drug-susceptibility testing, optimized 

adherence support, and equitable access to 

second-line treatment [5,31]. 

Within the broader TB agenda, 

extrapulmonary tuberculosis (EPTB) remains 

comparatively under-recognized. EPTB 

accounts for approximately 15-16% of 

reported TB cases globally, although the true 

burden is likely underestimated because of 

diagnostic complexity and incomplete 

reporting systems [13-15]. Unlike pulmonary 

TB, EPTB frequently presents with non-

specific clinical manifestations, often requires 

invasive or technically demanding specimen 

collection, and may involve multiple organ 

systems, including lymph nodes, pleura, 

bones, joints, the genitourinary tract, and 

central nervous system [15,16,21,22]. Delayed 

diagnosis is common and may result in 

avoidable complications, disability, and 

prolonged morbidity [17]. 

Kazakhstan represents an important setting for 

examining these challenges. The country has 

achieved substantial reductions in overall TB 

incidence over the past decade and has 

actively modernized TB services through the 

introduction of molecular diagnostics, digital 

monitoring approaches, and broader 

integration of TB care into PHC structures 

[9,10]. However, several unresolved issues 

remain, including a high burden of MDR-TB, 

inequalities in access to specialized services, 
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and persistent gaps in early identification of 

extrapulmonary disease [9]. These priorities 

are particularly relevant in the post-COVID 

period, when health systems are reassessing 

surveillance capacity and continuity of 

essential services [14]. 

Despite numerous WHO reports and 

international reviews on TB control, relatively 

few publications have specifically examined 

the intersection of EPTB detection, health-

system readiness, diagnostic innovation, and 

post-pandemic service recovery in Central 

Asian settings [2,30,34]. Moreover, 

Kazakhstan’s experience may offer relevant 

lessons for countries managing TB control 

under conditions of epidemiological transition 

and persistent drug resistance [9,34]. 

Therefore, the aim of this structured narrative 

review was to synthesize current global 

evidence and Kazakhstan-specific data on 

extrapulmonary tuberculosis, with particular 

focus on diagnostic innovations, PHC-related 

detection challenges, and priority strategies for 

strengthening TB control in the post-COVID 

era. 

 

Materials and Methods 
Study design 

This study was conducted as a structured 

narrative review with systematic search 

procedures and transparent source selection 

methods. This design was considered 

appropriate because the available evidence on 

tuberculosis (TB), extrapulmonary 

tuberculosis (EPTB), and post-pandemic TB 

service recovery is heterogeneous and includes 

surveillance reports, policy documents, 

observational studies, clinical investigations, 

and review articles that are not sufficiently 

comparable for formal meta-analysis. 

Therefore, PRISMA 2020 principles were 

applied to improve transparency in 

identification, screening, and reporting, while 

the review was not intended as a quantitative 

systematic review. 

Review objectives and analytical scope 

The review was designed to synthesize 

evidence across three interconnected domains: 

1. global epidemiology of TB and drug-

resistant TB;  

2. diagnostic and health-system challenges 

related to EPTB;  

3. Kazakhstan-specific developments in 

molecular diagnostics, primary health care 

(PHC) integration, and post-COVID service 

recovery.  

Particular emphasis was placed on translating 

international evidence into the context of a 

middle-income country with a persistent 

burden of multidrug-resistant tuberculosis 

(MDR-TB). 

Search strategy 

A structured literature search was conducted 

for publications issued between 1 January 

2015 and 30 September 2025. Earlier 

landmark policy documents were additionally 

considered when required for historical 

continuity, including the WHO End TB 

Strategy. 

Searches were performed in 

PubMed/MEDLINE, Scopus, Web of Science 

Core Collection, and Google Scholar. Grey 

literature and official reports were identified 

through targeted searches of the websites of 

the World Health Organization (WHO), 

European Centre for Disease Prevention and 

Control (ECDC), Stop TB Partnership, 

UNICEF Kazakhstan, and the Ministry of 

Health of the Republic of Kazakhstan. 

The search strategy combined indexed terms 

and free-text keywords using Boolean 

operators (AND, OR). Search syntax was 

adapted to each database (Table 1). 

 

Table 1 - Representative search strings included: 
Database Example search strategy 

PubMed ("Tuberculosis"[Mesh] OR tuberculosis) AND ("Extrapulmonary tuberculosis" OR EPTB) 

PubMed ("Tuberculosis, Multidrug-Resistant"[Mesh] OR MDR-TB OR RR-TB) AND (diagnosis OR 

treatment) 

PubMed tuberculosis AND ("Primary Health Care" OR PHC) 

PubMed tuberculosis AND (COVID-19 OR pandemic) 

Scopus /WoS TITLE-ABS-KEY (tuberculosis AND Kazakhstan) 

Scopus / WoS TITLE-ABS-KEY ("extrapulmonary tuberculosis" AND diagnostic) 

Scopus / WoS TITLE-ABS-KEY ("multidrug-resistant tuberculosis" OR MDR-TB) 
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Google Scholar "tuberculosis Kazakhstan" 

Google Scholar "extrapulmonary tuberculosis Kazakhstan" 

 

Additional searches were conducted in 

Russian to improve retrieval of regional and 

national publications not indexed in 

international databases. Reference lists of 

eligible studies and major WHO reports were 

also manually screened to identify further 

relevant sources. 

Eligibility criteria 

Sources were included if they met one or more 

of the following criteria: 

 peer-reviewed original studies addressing 

TB epidemiology, EPTB, diagnostics, 

treatment outcomes, or health-service 

organization;  

 systematic reviews or high-quality narrative 

reviews relevant to the review objectives;  

 WHO, ECDC, or other international 

institutional reports containing quantitative 

indicators;  

 official national reports from Kazakhstan 

providing surveillance or programmatic data;  

 publications examining disruption or 

recovery of TB services during and after the 

COVID-19 pandemic.  

Sources were excluded if they were duplicate 

records, lacked identifiable methodology, had 

no direct relevance to the review question, had 

inaccessible full text, or had been superseded 

by newer and methodologically stronger 

evidence without unique historical relevance. 

Study selection 

The initial search identified 412 records. After 

duplicate removal, titles and abstracts were 

screened for relevance. Full texts of potentially 

eligible records were then reviewed. Final 

inclusion was based on methodological 

credibility, recency, relevance to predefined 

domains, and contribution to synthesis. A total 

of 45 sources were retained for final analysis. 

The study selection process is presented in 

Figure 1. 

 
Figure 1 - PRISMA 2020 flow diagram of literature search, screening,  

eligibility assessment, and final source inclusion 

 

Evidence hierarchy and source weighting 
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To address differences in evidentiary strength, 

included materials were interpreted according 

to a predefined hierarchy (Table 2). 

 

Table 2 - Evidence hierarchy and source weighting 
Level Source category Analytical priority 

I WHO, ECDC, official surveillance datasets Highest 

II Systematic reviews and meta-analyses High 

III Peer-reviewed original studies Moderate to high 

IV National reports and administrative statistics Moderate 

V Regional contextual literature Supportive only 

 

Where conflicting estimates were identified, 

preference was given to more recent and 

higher-level evidence. 

Data extraction and synthesis 

For each included source, information was 

extracted on publication year, geographic 

setting, study design, population or data 

source, principal findings, and relevance to 

one or more review domains. Narrative 

synthesis was subsequently organized into the 

following thematic areas: 

 global TB and MDR-TB trends;  

 epidemiology and diagnostic complexity of 

EPTB;  

 innovations in diagnostics and treatment;  

 PHC integration and barriers to access;  

 impact of COVID-19 on TB services;  

 Kazakhstan-specific achievements, gaps, 

and transferable lessons.  

Comparative interpretation was used to 

identify recurring patterns, inconsistencies 

across settings, and implications for policy and 

practice. 

Methodological limitations 

Because of heterogeneity in study designs and 

outcome measures, pooled quantitative 

synthesis was not appropriate. Some 

Kazakhstan-specific indicators were derived 

from administrative reports rather than peer-

reviewed studies. However, triangulation of 

international and national evidence was used 

to strengthen contextual validity. 

Ethical considerations 

This review used only publicly available 

aggregated data and previously published 

literature. No human participants were 

involved; therefore, ethical approval and 

informed consent were not required. 

 

 

 

Results 
Global tuberculosis trends and post-pandemic 

recovery 

Tuberculosis remains a major global public 

health challenge despite measurable long-term 

progress in mortality reduction. According to 

the WHO Global Tuberculosis Report 2025, 

approximately 66 million lives were saved 

between 2000 and 2023 through expanded 

access to diagnosis and effective treatment 

strategies [1]. In 2024, an estimated 10.7 

million incident TB cases and 1.23 million 

TB-related deaths were reported worldwide, 

confirming that TB continues to rank among 

the leading causes of death from a single 

infectious agent [1]. 

Global case notifications increased to 8.3 

million in 2024, representing the highest 

annual number reported since WHO 

monitoring began and indicating substantial 

recovery from the diagnostic disruptions 

observed during the COVID-19 pandemic 

[1,30]. Nevertheless, the gap between 

estimated incidence and officially notified 

cases suggests persistent underdiagnosis, 

delayed care-seeking, and incomplete 

surveillance coverage in several high-burden 

settings. 

Marked regional heterogeneity remains 

evident. Countries with stronger laboratory 

capacity and established treatment 

programmes demonstrated faster post-

pandemic recovery, whereas health systems 

affected by resource constraints, conflict, or 

workforce shortages continued to report 

slower restoration of TB services [1,34]. 

Drug-resistant tuberculosis: persistent 

therapeutic and programmatic burden 

Drug-resistant tuberculosis (DR-TB), 

particularly multidrug-resistant or rifampicin-

resistant TB (MDR/RR-TB), remains one of 
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the most difficult barriers to achieving End TB 

targets. WHO estimates continue to indicate 

hundreds of thousands of new MDR/RR-TB 

cases annually, while treatment outcomes 

remain substantially lower than those observed 

for drug-susceptible TB [1,3,7]. 

Recent evidence demonstrates meaningful 

progress with shorter all-oral regimens, 

improved tolerability profiles, and expanded 

use of bedaquiline-containing combinations 

[5,31]. However, real-world implementation 

remains uneven because of delayed drug-

susceptibility testing, procurement constraints, 

pharmacovigilance requirements, and limited 

specialist capacity in some settings [3,6]. 

These findings indicate that therapeutic 

innovation alone is insufficient without 

parallel strengthening of diagnostic and 

delivery systems. 

Extrapulmonary tuberculosis: underestimated 

clinical burden 

Extrapulmonary tuberculosis (EPTB) remains 

comparatively under-recognized within 

national TB programmes. Available evidence 

suggests that EPTB accounts for 

approximately 15-16% of reported TB cases 

globally, although the true burden is likely 

underestimated because many forms are 

diagnostically challenging and may not be 

microbiologically confirmed [13-16]. 

Across multiple settings, lymphatic, pleural, 

osteoarticular, genitourinary, and central 

nervous system involvement represent the 

most frequently described forms [16,21,22]. 

Unlike pulmonary TB, EPTB often presents 

with non-specific symptoms and may require 

biopsy, imaging, histopathology, or molecular 

confirmation from difficult-to-obtain 

specimens. Consequently, delayed diagnosis 

remains common and is associated with 

prolonged morbidity, irreversible functional 

impairment, and increased health-care 

utilization [15,17]. 

These findings support the view that EPTB 

should be considered not only a clinical 

problem but also a systems issue involving 

referral pathways, diagnostic infrastructure, 

and frontline clinical awareness. 

Tuberculosis control in Kazakhstan 

Kazakhstan has achieved substantial progress 

in TB control over the past decade. Registered 

TB cases declined from 16,391 in 2014 to 

6,548 in 2023, corresponding to an 

approximate 60% reduction in absolute 

notifications [9]. National treatment success 

rates for drug-susceptible TB have remained 

favorable and exceed many regional averages 

reported within the WHO European Region 

[9,34]. 

The country has also expanded access to rapid 

molecular diagnostics, including Xpert 

MTB/RIF platforms and polymerase chain 

reaction (PCR)-based methods, while 

gradually integrating TB case-finding and 

follow-up into PHC services [9,10]. Digital 

adherence monitoring and modernization of 

surveillance systems have further supported 

continuity of care. 

Despite these gains, several unresolved 

challenges persist. Kazakhstan continues to 

report a high burden of MDR-TB, with 

rifampicin resistance and multidrug resistance 

remaining major programmatic concerns [9]. 

Geographic disparities in access to specialized 

diagnostics may further contribute to delayed 

diagnosis outside major urban centres.Key 

longitudinal indicators of tuberculosis control 

progress in Kazakhstan are summarized in 

Table 3. 

 

Table 3 - Key tuberculosis control indicators in Kazakhstan: comparative overview (2014 vs 2023) 

Indicator 2014 2023 Interpretation 

Registered TB cases 

(absolute number) 

16,391 6,548 Approximately 60% reduction in 

notified cases over the study period 

National TB trend Baseline year Marked decline Reflects sustained control efforts and 

improved programme performance 

Access to rapid 

molecular diagnostics 

Limited / 

expanding 

phase 

Broadly 

implemented 

Increased use of Xpert MTB/RIF 

and PCR technologies 

Integration of TB 

services into PHC 

Partial Expanded Greater decentralization of screening 

and follow-up care 
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Digital adherence / 

surveillance tools 

Minimal Established / 

expanding 

Improved monitoring and continuity 

of care 

Drug-susceptible TB 

treatment success 

Lower historical 

baseline 

>85% Favorable treatment outcomes 

maintained 

MDR-TB burden 

among new cases 

High Persistently high Remains a major unresolved 

challenge 

Geographic equity in 

access 

Uneven Improved but 

incomplete 

Rural and remote disparities remain 

Abbreviations: TB, tuberculosis; PHC, primary health care; MDR-TB, multidrug-resistant 

tuberculosis; PCR, polymerase chain reaction. 

 

Impact of COVID-19 on Kazakhstan TB 

services 

As in many countries, TB detection in 

Kazakhstan was temporarily affected during 

the COVID-19 period because of reduced 

outpatient attendance, reallocation of staff, and 

interruption of routine screening pathways. 

Subsequent restoration of notification trends 

indicates recovery; however, evidence 

suggests that vulnerable populations and 

remote communities may have experienced 

slower re-engagement with diagnostic services 

[9,14]. 

These findings reinforce the importance of 

decentralized TB services capable of 

maintaining continuity during future health 

emergencies. 

Priority directions for strengthening TB 

control 

Synthesis of the reviewed evidence identified 

several strategic priorities relevant to 

Kazakhstan and comparable settings (Table 4). 

 
Table 4 - Priority directions for strengthening TB control 

Priority domain Operational implication 

EPTB detection capacity Strengthen PHC recognition of atypical TB presentations and accelerate referral pathways 

Diagnostic modernization Expand equitable access to molecular testing and imaging-supported pathways 

MDR-TB management Scale shorter all-oral regimens with rapid drug-susceptibility testing 

Geographic equity Develop outreach and mobile models for remote regions 

Social protection Address stigma, treatment interruption risk, and patient support needs 

System resilience Maintain TB surveillance and treatment continuity during public health emergencies 

 

Overall, the evidence indicates that substantial 

progress in TB control is achievable when 

diagnostic modernization, treatment 

innovation, and health-system integration 

occur simultaneously. However, persistent 

MDR-TB burden, under-recognition of EPTB, 

and unequal access to care continue to slow 

progress. Kazakhstan demonstrates meaningful 

national advances, yet ongoing reforms should 

prioritize earlier EPTB diagnosis, equitable 

service delivery, and long-term resilience of 

TB programmes. 

 

Discussion 
Principal interpretation of findings 

This review demonstrates that modern 

tuberculosis (TB) control depends not only on 

biomedical advances, but on the ability of 

health systems to deliver timely diagnosis, 

uninterrupted treatment, and equitable access 

to care. Although global mortality has declined 

substantially, progress remains insufficient to 

achieve End TB milestones, particularly in 

countries facing persistent drug resistance, 

concentrated social vulnerability, and post-

pandemic recovery pressures [1,2,8,30,35]. 

Extrapulmonary tuberculosis as a neglected 

programmatic domain 

A central finding of this review is that 

extrapulmonary tuberculosis (EPTB) remains 

comparatively under-recognized within many 

TB programmes. Surveillance systems and 

performance indicators are traditionally 

oriented toward pulmonary TB because of 

transmission relevance; however, this may 

underestimate clinically significant EPTB 

burden. Regional evidence from Kazakhstan 

and neighboring settings indicates persistent 

diagnostic challenges, especially for 
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lymphatic, osteoarticular, pleural, and 

genitourinary forms [21,22]. 

Because EPTB frequently presents with non-

specific manifestations and often requires 

imaging, biopsy, or histopathological 

confirmation, delayed diagnosis remains 

common. This suggests that TB programmes 

should incorporate EPTB-specific indicators, 

including diagnostic delay, referral interval, 

and disability outcomes rather than relying 

solely on smear-positive pulmonary indicators 

[13-16]. 

Extrapulmanary tuberculosis (EPTB) remains 

a’ complex domain’ within both the clinical 

and organizational frameworks of the health 

system. It often presents with non-specific 

clinical manifestations, frequently coming to 

the attention of various medical specialist and 

necessitating diagnostics, patient routing, and 

treatment across different levels levels of care 

[36,37]. In practice, core challenges emerge at 

the intersection of low clinical suspicion, 

limited access to procedures and diagnostic 

tests, a lack of standardization, and varying 

levels of proficiency among healthcare 

personnel. These factors collectively 

contribute to diagnostic delays, the initiation 

of empirical treatment, and an increased risk of 

adverse clinical outcomes [38,39]. 

Importance of primary health care and 

integrated pathways 

The findings also highlight the strategic role of 

primary health care (PHC). Many patients 

initially present to non-specialist providers, 

where symptoms may mimic oncological, 

rheumatological, neurological, or surgical 

conditions. In Kazakhstan, gradual integration 

of TB care into PHC structures represents an 

important systems reform, particularly when 

combined with broader communicable disease 

service integration initiatives [10,17]. 

Strengthening PHC capacity through clinical 

training, referral algorithms, and rapid access 

to confirmatory testing may substantially 

improve earlier EPTB recognition and reduce 

unnecessary delays [14,31]. 

Studies conducted in European countries, such 

as Germany and France, have demonstrated 

that early case detection in outpatient setting-

specifically through the utilization of 

radiographic methods and MRI-significantly 

reduces the risk of disability and disease 

progression [40]. 

According to research in Uzbekistan, 

enhancing the proficiency of primary health 

care (PHC) physicians plays a pivotal role in 

improving the early detection rates of 

tuberculosis forms. The study particularly 

emphasizes the importance of training 

programs at increasing the level of clinical 

suspicion among PHC providers regarding 

extrapulmonary tuberculosis. The results 

revealed significant disparities in diagnostic 

quality between regions with highly organized 

preventive systems and areas where physicians 

alertness remained low [41]. 

Drug-resistant TB: treatment innovation 

versus implementation reality 

The therapeutic landscape for multidrug-

resistant TB (MDR-TB) has improved with 

shorter and all-oral regimens. However, 

treatment innovation alone does not guarantee 

programmatic success. Real-world outcomes 

remain constrained by delayed resistance 

testing, medicine procurement barriers, 

toxicity monitoring needs, and treatment 

interruption linked to socioeconomic hardship 

[3–7,31]. 

Economic analyses further suggest that wider 

access to effective shorter regimens may 

reduce long-term health-system costs by 

lowering hospitalization and treatment failure 

burden [19]. Therefore, MDR-TB policy 

should integrate financing strategy with 

clinical modernization. 

Screening, prevention, and vulnerable 

populations 

Another implication concerns case finding 

beyond passive diagnosis. Evidence indicates 

that vulnerable and underserved populations 

are less likely to access timely TB services 

without proactive outreach [20,33]. This is 

particularly relevant after the COVID-19 

period, when missed or delayed diagnoses 

accumulated in several settings [11,12]. 

Preventive strategies, including targeted 

screening and management of latent TB 

infection, remain essential components of 

sustainable TB reduction and should 

complement treatment-focused models [32]. In 

parallel, infection prevention and control 

measures within healthcare facilities remain 
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necessary to reduce nosocomial transmission 

risks [24]. 

Individual clinical observations further 

highlight the diverse clinical presentations of 

extrapulmonary tuberculosis forms in 

Kazakhstan. Specifically, cases of tuberculous 

bone tissue involvement have been described 

in patients with systemic comorbidities. This 

underscores the critical need for timely 

diagnostics and latent infection screening, 

particularly in patients undergoing 

immunosuppressive therapy.[42]. 

In several countries with low incidence rates, 

attempts were previously made to limit the 

scope of contact tracing for extrapulmonary 

tuberculosis (EPTB), based on the assumption 

that the risk of infection transmission was 

minimal. However, data from the United 

Kingdom demonstrated that the prevalence of 

active tuberculosis detected among household 

contacts of EPTB patients is consistent with 

indicators from other screening programs and 

may exceed the threshold values used to 

justify migrant screening; this provided 

evidence for reconsidering restrictive 

approaches to contact tracing in EPTB cases 

[43]. Furthermore, economic evaluations of 

contact tracing strategies (using London as an 

example) showed that the "benefit" derived 

from screening EPTB contacts is highly 

dependent on model assumptions and the 

healthcare system context, which explains the 

discrepancies between guidelines and practice 

[43]. Empirical data from high-prevalence 

centers indicated that both latent tuberculosis 

infection and active forms are identified 

among contacts of patients with EPTB; this 

confirms the appropriateness of continuing 

contact screening in such cases and the 

necessity of conducting local audits of its 

effectiveness [44]. 

A critical conclusion for screening programs: 

simply mandating screening formally is 

insufficient—its effectiveness must be 

measured by execution timelines and 'cascade 

gaps'; otherwise, the preventive potential will 

not be realized.[45]. 

Kazakhstan in the regional context 

Kazakhstan illustrates how declining national 

TB incidence may coexist with persistent 

epidemiological complexity. Despite 

meaningful reductions in notifications and 

expansion of molecular diagnostics, the 

country continues to face a substantial MDR-

TB burden and ongoing demand for EPTB 

diagnostic capacity [9]. 

Comparable challenges are reported across 

parts of Eastern Europe and the Russian 

Federation, where historical resistance 

patterns, geographic inequalities, and service 

centralization have complicated TB 

elimination efforts [18,34]. This indicates that 

uniform strategies may be less effective than 

regionally adapted approaches. 

Policy implications 

The evidence supports a transition toward 

person-centred and resilient TB systems. 

Vertical disease programmes remain 

important, but are insufficient when patients 

face poverty, migration, stigma, transport 

barriers, or fragmented care pathways. 

International analyses continue to highlight the 

gap between political commitments and 

operational delivery [23,25,26,27]. 

For Kazakhstan and similar settings, strategic 

priorities include: 

 earlier EPTB recognition pathways;  

 universal rapid molecular testing access;  

 decentralized MDR-TB treatment support;  

 outreach screening for underserved groups;  

 integrated PHC-based follow-up models;  

 stronger emergency preparedness for 

service continuity.  

Limitations 

This review has several limitations. First, it 

was designed as a structured narrative review 

rather than a quantitative systematic review; 

therefore, pooled meta-analytic estimates were 

not appropriate. Second, included evidence 

was heterogeneous and combined surveillance 

reports, policy documents, observational 

studies, and review literature with differing 

methodological strength. Third, some 

Kazakhstan-specific indicators relied on 

administrative reporting rather than peer-

reviewed datasets. Fourth, regional evidence 

from Central Asia remains comparatively 

limited in indexed literature, which may 

introduce publication bias. Finally, cross-

country comparisons should be interpreted 

cautiously because reporting systems and case 

definitions differ. 
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Conclusion 

The future of TB control will depend less on 

whether effective tools exist, and more on 

whether countries can deploy them early, 

equitably, and at scale. Kazakhstan has 

demonstrated measurable progress, yet 

persistent MDR-TB burden and delayed 

recognition of extrapulmonary disease indicate 

that further reforms are required. 

Strengthening PHC capability, expanding 

modern diagnostics, and building resilient 

patient-centred TB services should be central 

priorities for the next phase of national and 

regional TB control. 
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