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Post-tuberculosis fibrosis: Global burden and neglect.
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Introduction

The landscape of post-tuberculosis lung disease (PTLD) is complex,
with post-tuberculosis pulmonary fibrosis (PTBF) emerging as a
significant and often debilitating sequela. Understanding the intri-
cate mechanisms that underpin this chronic condition is paramount
for developing effective therapeutic strategies and mitigating the
long-term impact on global health. This body of research delves
into various aspects of PTBF, from its underlying immunopathol-
ogy to the role of the lung microbiome, cellular mechanisms, clini-
cal challenges, and broader societal implications.

This review explores the immune pathways involved in post-
tuberculosis pulmonary fibrosis (PTBF), highlighting how both
pathogen and host factors drive chronic inflammation and progres-
sive scarring. Deciphering these complex immunological interac-
tions is crucial for pinpointing specific targets for intervention, ul-
timately aiming to prevent the irreversible lung damage that fre-
quently follows a primary Tuberculosis (TB) infection [1].

Beyond the host’s immune response, the lung microbiome also
plays a significant and often overlooked role in the pathophysiology
of fibrosis in post-TB lung disease. Shifts in the delicate balance of
microbial communities within the lungs can actively contribute to
persistent inflammation and severely hinder the natural repair pro-
cesses, potentially exacerbating fibrotic outcomes and contributing
to long-term lung dysfunction [2].

The broader context of pulmonary fibrosis involves intricate cellu-
lar and molecular mechanisms. This research meticulously breaks
down the entire process, from the initial injury responses that trig-
ger the cascade of events to the chronic activation of fibroblasts and
the subsequent excessive deposition of extracellular matrix com-
ponents. By detailing these foundational mechanisms, it lays out
potential avenues for therapeutic intervention at multiple stages of
fibrosis development [3].

What this really means is that pulmonary fibrosis frequently fol-
lows severe lung injury, regardless of the initial cause. This paper
details the specific molecular pathways involved, illustrating how
various insults can lead to progressive scarring. It provides crucial
insights into the commonalities observed across different fibrotic

lung diseases, suggesting shared pathogenic mechanisms that could
be targeted broadly [4].

From a clinical perspective, post-tuberculosis lung disease (PTLD)
demands a comprehensive understanding. This clinical review of-
fers an extensive look at PTLD, which very often includes signifi-
cant fibrotic changes. It covers the diverse ways PTLD canmanifest
clinically and the inherent diagnostic challenges faced by healthcare
professionals, profoundly underscoring the long-term, often devas-
tating impact of TB far beyond the initial acute infection [5].

An updated understanding of immunopathology linked specifically
to tuberculosis further clarifies the disease progression. This work
explains how the host immune response, while fundamentally at-
tempting to clear the Mycobacterium tuberculosis infection, can in-
advertently contribute to substantial lung damage and subsequent fi-
brotic remodeling. This is particularly evident in severe cases where
the immune response becomes dysregulated and damaging [6].

Addressing the unique vulnerabilities of specific populations, this
scoping review tackles the diagnostic and therapeutic hurdles en-
countered when dealing with post-tuberculosis pulmonary fibrosis
in children. It emphasizes that managing fibrotic complications in
younger populations necessitates specific considerations, primarily
due to their developing physiology and distinct responses to disease
and treatment [7].

Exploring the fundamental processes of tissue repair, this article
delves into the mechanisms behind fibrosis resolution and, criti-
cally, how aging profoundly affects this complex process. Un-
derstanding why some fibrotic lesions resolve spontaneously while
others relentlessly progress is a key question in respiratory patho-
physiology, and the influence of age on natural healing and repair
pathways is a significant, often overlooked factor [8].

For improved clinical management, the role of biomarkers in post-
tuberculosis lung disease cannot be overstated. This review iden-
tifies various potential markers that could significantly aid in the
diagnosis, ongoing monitoring, and prediction of outcomes for pa-
tients who develop fibrotic complications after TB. Such biomark-
ers pave the way for more precise and individualized clinical strate-
gies [9].
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Here’s the problem: post-tuberculosis lung disease (PTLD) remains
a profoundly neglected global health issue. This paper emphatically
highlights themassive and enduring burden of chronic lung damage,
including debilitating fibrosis, that often lingers long after success-
ful TB treatment. It affects millions worldwide, yet demands far
greater attention for both research initiatives and enhanced clinical
care strategies [10].

Conclusion
Post-Tuberculosis Lung Disease (PTLD), particularly post-
tuberculosis pulmonary fibrosis (PTBF), presents a complex and
substantial global health burden. Research consistently highlights
the multifaceted nature of fibrosis development after TB infec-
tion. One key area of focus is the immunopathogenesis of PTBF,
revealing how interactions between pathogens and host immune
responses drive chronic inflammation and progressive scarring,
ultimately leading to irreversible lung damage [1]. Beyond the
immune system, the lung microbiome also plays a critical role;
shifts in microbial communities contribute to chronic inflammation
and hinder crucial repair processes, potentially worsening fibrotic
outcomes [2].

Pulmonary fibrosis, often a consequence of severe lung injury, in-
volves intricate cellular and molecular mechanisms, from initial in-
jury responses to the chronic activation of fibroblasts and excessive
extracellular matrix deposition [3, 4]. These pathways provide po-
tential therapeutic targets. PTLD encompasses diverse clinical pre-
sentations and diagnostic challenges, underscoring its long-term im-
pact [5]. An updated understanding of tuberculosis-associated im-
munopathology further clarifies how host immune responses, while
attempting to clear infection, can inadvertently damage lung tissue
and contribute to fibrotic remodeling, especially in severe cases [6].

Specific populations, such as children, face unique diagnostic and
therapeutic hurdles in managing fibrotic complications due to their
developing physiology [7]. Factors like aging also influence fibro-

sis resolution, affecting healing and repair pathways [8]. Identi-
fying reliable biomarkers is crucial for diagnosing, monitoring, and
predicting outcomes in patients with fibrotic complications post-TB
[9]. Ultimately, the widespread and chronic lung damage associated
with PTLD is a neglected issue, affecting millions and urgently de-
manding more research and clinical attention [10].
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