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Idiopathic pulmonary fibrosis (IPF) is the prototypic progressive fibrosing interstitial lung disease and characterized by
alveolar epithelial injury, an abnormal wound healing response, and relentless extracellular matrix deposition leading to
architectural distortion and ultimately respiratory failure.

There are currently two approved oral antifibrotic agents: pirfenidone and nintedanib. Neither are cures, nor is measurable
improvement anticipated. Both slow the rate of a surrogate marker of disease activity, decline in forced vital capacity (FVC)
and prolong life. Nintedanib, a tyrosine kinase inhibitor with activity against multiple angiokinases, and pirfenidone, whose
activity may be mediated via TGF B modulation and oxidative stress reduction, are widely used. Holistic care - oxygen
therapy when hypoxemia is present, pulmonary rehabilitation, infection prevention, symptom management, and referral for
lung transplantation evaluation - remain essential.

Despite initial promise, multiple recent late phase trials have reported negative results, including setbacks for anti-CTGF,
petraxin 2 and an autotaxin inhibitor. Fortunately a recently completed trial of a phosphodiesterse 4B inhibitor (nerandomilast)
was positive, slowing the rate of decline in FVC versus placebo. Treatment of associated complications has progressed as
inhaled treprostinil gained regulatory approval for pulmonary hypertension in interstitial lung disease.

Future therapeutic directions focus on the potential benefit of mechanism-specific approaches, as biomarker and genomic
stratification may identify molecular endotypes (e.g., epithelial driven vs. immune driven fibrosis). Targets under active
investigation include: inhibitors of autotaxin/lysophosphatidic acid signaling, integrin and TGF B pathway modulators,
senolytics targeting cellular senescence, and agents modifying extracellular matrix remodeling or myofibroblast activation.
Cellular therapies, e.g., mesenchymal stromal cells and engineered cell products, which modulate immune and reparative
responses are entering early phase exploration. Gene based strategies and RNA therapeutics to correct abnormal
transcriptional programs are in early development.

In conclusion, while antifibrotic agents represent a measurable advance by slowing the pace of physiologic decline in
IPF, disease stabilization or reversal remains elusive. The field is moving toward biologically informed targets to translate
mechanistic insight into meaningful disease modifying therapies.
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