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Abstract Background: To assess the progress made
in TB control, identify persistent challenges hindering
effective TB control efforts, and identify the initiatives and
recommendations to achieve End TB Strategy.
Design/Methods: The study employed a multi-phase
approach, combining quantitative analysis of TB data from
HMIS and national surveys and policy document reviews.
Results: There was substantial progress in TB control,
with notable achievements in treatment success rates
(>90%) and the introduction of advanced diagnostic tools
of mWRD for TB diagnosis. Challenges persist in the fight
against TB including notification gaps, funding gaps and
addressing the shortage of cartridges. Limited community
engagement activities, the absence of civil society
organizations, and active case findings in high-risk settings
pose significant hurdles. The TB free initiative, a
government-led effort, focuses on strengthening local
governance, mobilizing resources, and fostering
collaboration to combat TB  comprehensively.
Conclusions: The study emphasizes the critical need for
sustained efforts and collaborative initiatives to achieve
End TB strategy in Nepal. Recommendations include
program leadership, ensuring sustained, skilled leadership
and governance. Efforts must be intensified to find TB
cases early through initiatives like scaling up the TB Free
Initiative and active case finding, along with improving
access to quality laboratory services.
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1. Introduction

Tuberculosis (TB) remains a global public health
concern and challenge, particularly in low- and middle-
income countries [1,2] and is the second leading infectious
killer after COVID-19 and above HIV and AIDS [2,3]. The
recent surge of the COVID-19 pandemic made a
significantly worse impact on TB, as the results of this
mortality rate increased for the first time in a decade,
causing the additional burden to reach the target of End TB
strategy even more daunting [4]. Nepal is facing the
highest burden of TB and poses a significant health
concern, ranking among the top 10 causes of death and
imposing socio-economic hardship [5,6]. HIV/AIDS [7]
and multidrug-resistant TB (MDR-TB) and extensively
drug-resistant TB (XDR-TB) [8,9] are exacerbating the
worse effects of this disease. It is the leading cause of death
among people who are HIV-positive [10]. Nepal is among
the top 30 high-burden countries for drug-resistant (DR)
TB as these strains are more difficult to treat, requiring
longer and more expensive treatment regimens, which
elevate challenges in TB control effects [2]. Social
determinants, including poverty, inadequate housing,
urbanization, overcrowding, smoking, alcohol abuse,
malnutrition, and limited access to health care, are
associated with the spread of TB in the country [11-13].
The study aims to evaluate the burden of TB, progress
made, identify persistent challenges hindering effective TB
control efforts, identify new initiatives and provide
recommendations to support to achieve End TB Strategy.
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1.1. Status of Burden of TB in Nepal

The first TB prevalence survey in 2018 estimated 69,000
(41,000 — 103,000) people developed TB. The initial
estimate of 45,000 TB cases was substantially lower than
the revised 69,000 TB cases identified through a survey
[14]. Therefore, TB burden was identified as much higher,
almost 1.6 times higher than previously estimated [6,14].
The prevalence survey also identified that older age groups,
male gender, lower education status, and low wealth
quintile were identified as risk factors for TB. In the year
2023, TB notifications were 37,447 and among them (38%
female and 62% male) about 8% were below 15 years [6].
The trends of Total TB cases and TB notification from
2014 to 2023 revealed that total TB cases incidence
gradually decreased from 2014 to 2021, followed by
sudden increase in 2022 and 2023 [6,15]. Drug-resistant
TB, including Multi Drug Resistance/Rifampicin
Resistant (MDR/RR)-TB, affects 2,900 individuals at a
rate of 9.5 per 100,000 with 694 Drug Resistance
notifications in 2023. TB-HIV comorbidity rate was
0.6% for 2023 among TB patients tested with HIV [6].

The Nepal Health Facility Survey (NHFS) in 2022
measured the readiness of health facilities to provide TB
services using 16 tracer items grouped into three core
domain indicators, namely Availability of TB Services,
Service Readiness including Guidelines and Trained Staff,
Diagnostic Capacity and Treatment and Availability of
Medicines [16]. The survey identified gaps in TB staff and
guidelines (25.16), medicine (31.9), and diagnostics
(36.03), with an overall readiness score of 32.41 [15].

2. Materials and Methods

2.1. Study Design and Data Sources

This study employed a mixed-methods descriptive
design based on secondary quantitative data analysis and
document review. No primary data collection was
undertaken. Quantitative data were extracted from
nationally representative and routinely collected sources,
including the National TB Prevalence Survey 2018,
National TB Program (NTP) annual reports (2014-2023),
the Nepal Health Facility Survey 2022, and Health
Management Information System (HMIS) reports. Desk
review consisted of national TB policies, strategic plans,
implementation guidelines, and TB program review reports.
These documents were used to contextualize quantitative
findings and identify systemic challenges, initiatives, and
policy responses.

2.2. Quantitative Analysis

Descriptive analyses were conducted to assess trends in
TB incidence estimates, notification rates, treatment

853

outcomes, drug-resistant TB burden, and diagnostic
coverage from 2014 to 2023. Notification gaps were
calculated as the difference between estimated incident TB
cases and reported TB notifications. Disaggregation by sex,
age group, and TB type was performed where data were
available. Geographic patterns and provincial disparities
were explored descriptively. All statistical analyses and
visualizations were conducted using R software.

2.3. Thematic Synthesis

A thematic synthesis approach was applied to policy and
program documents. Documents were reviewed and coded
across predefined thematic domains, including diagnostic
capacity, financing, community engagement,
private-sector involvement, multisectoral coordination,
and governance. Findings from the thematic synthesis were
triangulated with quantitative results to provide a
comprehensive assessment of Nepal’s TB response.

2.4. Ethical Considerations

The study relied exclusively on secondary, publicly
available or officially reported data. No individual-level
identifiable information was accessed, and institutional
ethical approval was not required.

3. Results and Discussion

3.1. Burden and Notification of TB in Nepal

The National TB Prevalence Survey 2018 estimated
approximately 69,000 incident TB cases annually in
Nepal—substantially higher than earlier estimates. In 2023,
a total of 37,447 TB cases were notified, indicating that
more than 40% of estimated TB cases remain undiagnosed
or unreported. TB notification data show a consistent
predominance of males (62%) compared to females (38%),
and children under 15 years accounted for approximately
8% of notified cases. These patterns suggest potential
gender- and age-related barriers to care-seeking and
diagnosis.

3.2. Progress in TB Control

. Treatment outcomes:

Nepal has achieved commendable treatment success
rates, exceeding 90% for drug-sensitive TB. Treatment
success among drug-resistant TB patients improved from
approximately 70% in 2016/17 to around 80% in 2022/2

[6].
*  Diagnostic Tools for TB (mWRD)

The introduction of the mWRD (Molecular
WHO-approved Rapid Diagnostic Test) marked a pivotal
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advancement, which can detect TB and drug-resistant TB
within a short period of time, and plays a crucial role in the
rapid and accurate diagnosis of TB, contributing to better
patient diagnosis and outcomes [7]. The mWRD coverage
is expanded to 113 sites in 66 out of 77 districts that
support the diagnosis of missing TB cases [6].

*  Provided financial support to DS-TB and DR-TB

Drug-Sensitive TB (DS-TB) is incorporated into the
basic health services package, and Drug-Resistant TB
(DR-TB) is covered under the national health insurance
scheme. The government provided financial support of
NPR 3000 for all ultra-poor and needy DS-TB patients, and
NPR 3000 is provided to all forms of DR-TB. Moreover,
there is also provision for hostels (lodging facilities) for
DR-TB during their treatment [6,17].

o Efficient online web and case-based surveillance
system

The National TB Program Management Information
System (NTPMIS) is an online web and case-based
surveillance system, compatible with the DHIS2 platform,
which collects and compiles data on DS-TB patient
registration, treatment monitoring and follow-up, and
treatment outcome; TB data from the private sector; data
from DR-TB Patient Tracking and TB Laboratory System;
and data on GeneXpert Management Information System.
NTP Dashboard displayed TB indicators from multiple
information systems, including THMIS. NTP Service
Mapping is a web-based GIS mapping interface of TB
service delivery points (DOT centers, diagnostics facilities,
DR centers, etc.) [6,18].

3.3. Challenges

*  TB Notification Gaps

The major challenge is to address the substantial
notification gaps that existed between TB case
notifications and estimated incident TB cases. The
National TB prevalence survey in 2018 estimated around
69,000 infected TB cases, yet the NTP enrolls and treats
only 35,000 to 40,000 TB cases annually, which causes the
notification gap to be more than 40% [18]. This
notification gap highlights the underreporting and
under-diagnosis of TB cases, indicating that many
TB-affected individuals are not reached by the program.

*  Suboptimal yield of TB positivity in Active Case
finding

The challenges in active case finding for TB are a lack of
substantial yield of TB positivity despite screening a wide
range of populations across borders, communities, prisons,
and urban settlements [18,19]. Despite efforts to
proactively screen for TB in these settings, the rate of
detecting new TB cases remains relatively low, affecting

Unraveling TB Dynamics in Nepal: Navigating Progress, Challenges, and Initiatives

TB notification rates, potentially leading to underreporting
of TB cases and hampering TB response efforts.

*  Diagnostics Gaps

The most prominent challenges are the shortage of
cartridges, leading to non-functioning mWRD sites due to
delayed or insufficient supply and warranty coverage for
module replacements [17,18]. In addition to this, the
sputum transport mechanism from non-diagnostic centers
to diagnostic centers faces challenges of geographical
difficulty, financial problems, availability of diagnostic
facilities and insufficient trained health workers [17,18].

*  Financial Gaps

The major hurdles are the struggle to secure adequate
funding for essential TB prevention, treatment, and care. A
large TB funding gap persists and there are clear plans that
detail how these funding gaps will be covered in the near
future [6,17,18]. The funding gap poses a significant
challenge to TB control programs in Nepal, hindering
efforts to provide essential services and support for TB
patients.

*  Limited Community engagement

Community engagement is another challenge as the
absence of civil society organizations led by TB patients
and survivors results in insufficient support, advocacy, and
platforms for affected individuals to share experiences and
advocate for improved TB services. Meaningful
community engagement, particularly involving TB
survivors and key populations, is crucial but remains
limited in practice [18,20].

*  Gender inequality, stigma and discrimination

Gender inequality, social exclusion, stigma and
discrimination in the communities still exist among people
infected with TB. Disparities of gender in TB infection
rates and treatment adherence exist, with males being more
affected but less adherent to treatment compared to females
[20]. Self-stigma, especially related to guilt and fear of
disclosure outside of the household and health facilities,
was prevalent and people with TB experience stigmatizing
behavior from families, communities, and healthcare
workers throughout TB treatment [21]. DR-TB stigma is
pronounced, and patients are particularly vulnerable; it
affects health workers’ well-being and often leads to
stigmatizing behaviors in healthcare settings, which is a
major barrier to patient-centered care [22,23].

* Inadequate Multisectoral Coordination

Ensuring effective coordination and collaboration with
other programs within the health sector such as HIV,
Nutrition and beyond, to address the wider determinants of
TB remains a significant challenge [18,24]. There is a need
for multi-sector actions to target the most affected groups:
the poorest, socially marginalized, and inequitably served
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individuals; empowering people with TB and their families
is crucial for their overall social well-being and to ensure
their quality of life [17,18].

¢ Involvement of private sectors

Private providers play a crucial role as the initial point of
care for many TB cases seeking medical attention, yet
integrating TB screening into their services remains a
challenge [18,25,26]. In rural parts, private providers were
situated far away from NTP laboratories, rendering sputum
transport more difficult [25]. Limited reporting from
private providers to the NTCC (35% reporting) further
complicates TB control efforts and hampers the tracking of
TB cases [6,17,25]. In addition to this, it is imperative to
mandate and incentivize private doctors to report TB cases
to the NTCC as its benefits TB reporting from private
sectors.

Figure 1 presents a comprehensive overview of factors
associated with TB, trends in TB notification rates,
notification gaps, and treatment success rates in Nepal. The
figure also highlights key demographic and socioeconomic
factors associated with TB, including sex, age, education,
and wealth status.

Factors associated with TB in multivariate analysis
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3.4. Initiatives
¢ TB Free Nepal Initiative

The TB Free Nepal Initiative is a government-led
comprehensive health system strengthening approach in
TB response to achieve the End TB targets. The approach
includes intensified TB case finding (DS and DR TB) and
enhanced quality treatment, care, and social protection
support, ensuring multi-stakeholder and community
engagement for TB response at all levels [27]. TB free
initiative is being implemented in 25 of the 753 local levels
and has now been scaled up in an additional 100 local
levels from this fiscal year.6 TB Free secretariat is
established at the national and provincial levels for
necessary technical support to the local level and
community for effective implementation of TB Free Nepal
Initiative [6]. Effective utilization and mobilization of the
existing community networks and youth groups/movement
in the TB response. However, in the federalization context,
the effective implementation of the TB free initiative faces
formidable obstacles as local health systems are
consistently facing diverse challenges in ensuring adequate
human resources for health, regular supplies of drugs and
laboratory consumables, and monitoring and reporting
practices for tracking the progress.

Variable N Odds ratio P
Sex Female 30830 . Reference
Male 22746 —— 287 (2.16, 3.85) <0.001
Age 15-24 14231 - Reference
25-44 20391 $ 1.32 (0.76, 2.35) 0.338
44-64 13536 —— 293(1.74,5.18) <0.001
+65 5418 —Hl—— | 6.04(3.50,10.89) <0.001
Education None 16750 - Reference
Primary 19178 —— 0.46 (0.33, 0.65) <0.001
Secondary+ 17648 | ——l— 0.46 (0.28, 0.72) 0.001
waQ Poor 20621 - Reference
Middle 10616 + 0.91 (0.64, 1.27) 0.590
Rich 22339 —l— 0.62 (0.44, 0.86) 0.005
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Trends of TB targets, TB Cases and Notification Gaps
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Figure 1. Comprehensive analysis of factors associated with TB, trends of TB notification, TB notification gaps and treatment success rate

. New Treatment Initiatives

The Ministry of Health and Population (MoHP),
supported by WHO Nepal, is leading initiatives to
transition to new, more effective treatment regimens for
DR-TB patients, as per WHO guidelines [28,29]. The new
regimen, known as BPaLM or BPalL for certain cases,
offers shorter duration, lower cost, reduced pill burden, no
injections, and higher efficacy compared to the current
method and is already introduced to TB patients.

*  Unleashing Youth Power: The 24-24 Campaign to
EndTB

Young leaders are used as a driving and impactful
initiative to combat TB, reaching over 55,000 students with
TB education and enrolling 1,200 youths in TB courses on
OpenWHO. They facilitated virtual training sessions for
1,100 youths, engaged 936 schools, and collaborated with
1,058 stakeholders for targeted advocacy, achieving digital

reach of over 250,000, all contributing significantly to TB
awareness and prevention efforts. Overall, these initiatives
underscore the vital role of young leaders in driving
innovative solutions and mobilizing communities to end
TB globally.

*  Use of artificial intelligence for TB detection

The country has deployed artificial intelligence for TB
screening in urban cities [6,30]. AI4TB is a digital
technology used to score chest radio images using the
Al-based software program and determine the situation of
CXRs based on the score. AI4TB is the relevant screening
tool for the TB symptoms-suggestive cases prior to the
laboratory test where human resources are deficient [30].

Figure 2 summarizes the overall TB response in Nepal
by presenting the major achievements, ongoing challenges,
and key initiatives implemented by the National
Tuberculosis Control Center.
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Figure 2. TB Program in Nepal: Progress, Challenges, and Initiatives

4. Conclusions

The country is still far behind track in reaching the
END TB targets by 2035. To combat TB and achieve end
TB strategy, a comprehensive approach must be adopted.
There is a need to enhance program leadership at all levels,
ensuring sustained, skilled leadership at the NTCC and
across provinces and local levels. Efforts must be
intensified to find TB cases early through initiatives like
scaling up the TB Free Initiative and active case finding,
with improving access to quality laboratory services. A
longer-term capacity development plan for health workers
including both public and private health sectors, is
necessary to enhance TB prevention, diagnosis, and
treatment services across all levels of the healthcare
system. The notification of TB cases from the private
sector should be increased and PPM initiatives should be
expanded to other major municipalities. Furthermore,
strengthening multi-sector coordination and partnerships
beyond the health sector is vital for a holistic approach to
TB control. The TB Ilaboratory network should be
strengthened through expanded utilization of molecular
diagnostics recommended by the WHO and should be
expanded in rural parts of Nepal.

4.1. Recommendations

Strengthen TB surveillance and notification:
Enhance routine disaggregation of TB data by sex,
age, and provider type, and institutionalize
mandatory reporting from private providers through
incentives and regulatory mechanisms.

Address diagnostic and supply bottlenecks: Ensure
uninterrupted supply of molecular diagnostic
consumables, strengthen maintenance systems, and
expand sputum transport networks, particularly in
underserved areas.

Close financing gaps: Increase domestic resource
allocation for TB, particularly for active case finding,
laboratory services, and social protection, while
improving transparency on donor and government

funding roles.
¢ Scale community engagement: Formalize the
involvement of TB survivors, civil society

organizations, and youth networks in TB planning,
service delivery, and accountability mechanisms.
Strengthen multisectoral action: Integrate TB
responses with nutrition, HIV, labor migration, and
social protection programs to address underlying
social determinants of TB.
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