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REVIEW ARTICLE

Restrictive Lung Function
The ILD induces structural changes in the lung parenchyma, leading 
to reduced compliance and lung expansion. The ensuing restrictive 
pattern impedes proper lung inflation and expiration, culminating 
in dyspnea.8

Alveolar Damage and Fibrosis
Progressive fibrotic changes in the interstitial spaces disrupt 
the alveolar architecture, impairing gas exchange efficiency. 

In t r o d u c t i o n

Dyspnea, characterized by the sensation of breathlessness 
or difficulty in breathing, is a cardinal symptom in various 
respiratory diseases, notably interstitial lung disease (ILD). Studies 
consistently highlight dyspnea as a pervasive and distressing 
symptom experienced by ILD patients.1 ILD encompasses a 
diverse group of parenchymal lung disorders characterized by 
inflammation and fibrosis of the interstitial tissue. This includes 
idiopathic pulmonary fibrosis (IPF), hypersensitivity pneumonitis, 
sarcoidosis, and other interstitial pneumonias.2 The prevalence 
of dyspnea in ILD is substantial, affecting up to 90% of patients 
across different ILD subtypes.1,3 Dyspnea’s impact on the quality 
of life for ILD patients is profound, with studies linking its severity 
to reduced physical activity, impaired emotional well-being, 
and increased mortality risk.4,5 In a study by Swigris et al., the St 
George’s Respiratory Questionnaire and the University of California 
San Diego Shortness of Breath Questionnaire demonstrated the 
considerable impairment of health-related quality of life due to 
dyspnea in ILD patients.6 Additionally, Nishiyama et al. reported a 
significant correlation between dyspnea severity and limitations 
in daily activities in individuals with ILD.7

Cau s e s o f Dys p n e a i n In t e r s t i t i a l Lu n g 
Di s e a s e

The interplay among multiple factors contributes significantly to 
dyspnea, a hallmark symptom in ILD.
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Ab s t r ac t
Dyspnea is a distressing symptom prevalent in interstitial lung disease (ILD) patients, significantly affecting their quality of life. Understanding the 
multifaceted nature of dyspnea in ILD is crucial for comprehensive patient care. This article supplies an in-depth exploration of dyspnea in ILD, 
covering its causes, pathophysiological mechanisms, diagnostic strategies, and treatment approaches. The causes of dyspnea in ILD encompass a 
spectrum of factors including restrictive lung function, alveolar damage, impaired gas exchange, pulmonary vascular involvement, inflammation, 
and scarring. These factors collectively contribute to the challenging symptomatology experienced by ILD patients. Pathophysiologically, 
dyspnea in ILD stems from altered lung mechanics, compromised gas exchange due to fibrotic changes, pulmonary vascular remodeling, and 
intricate neural pathways involved in dyspnea perception. Diagnosis of dyspnea in ILD necessitates a comprehensive approach involving clinical 
history, physical examinations, pulmonary function tests (PFTs), imaging studies, biomarkers, and functional assessments like cardiopulmonary 
exercise testing (CPET). Treatment strategies encompass a multidisciplinary approach, integrating pharmacological interventions such as 
corticosteroids, immunosuppressants, and antifibrotic agents, alongside pulmonary rehabilitation, oxygen therapy, and in severe cases, lung 
transplantation. This article highlights recent research developments, clinical trials, and advancements in understanding and managing dyspnea 
in ILD patients. Continual exploration and personalized approaches are imperative to alleviate the burden of dyspnea and enhance the lives 
of those affected by ILD.
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These underlying pathophysiological mechanisms in ILD 
synergistically contribute to dyspnea, illustrating the multifaceted 
nature of this distressing symptom.8,10,11,13

Di ag n o s i s o f Dys p n e a i n In t e r s t i t i a l Lu n g 
Di s e a s e Pat i e n ts

Accurate diagnosis of dyspnea in ILD involves a multifaceted 
approach, combining clinical assessment, functional evaluations, 
and imaging studies.

Clinical History and Physical Examination
A thorough evaluation of the patient’s medical history is crucial, 
focusing on symptoms, occupational or environmental exposures, 
and potential risk factors for ILD. Physical examination may reveal 
specific signs such as digital clubbing, crackles, and decreased 
breath sounds, aiding in the diagnosis and assessment of disease 
severity.14

Pulmonary Function Tests (PFTs) to Assess Lung 
Function
The PFTs, including spirometry, lung volumes, and diffusing 
capacity, offer valuable insights into lung mechanics and function. 
Restrictive patterns on PFTs are characteristic of ILD, providing 
objective data on the severity and type of impairment.15

Imaging Studies (High-resolution Computed 
Tomography Scans) to Visualize Lung Involvement
High-resolution computed tomography (CT) scans are pivotal 
for evaluating ILD. They reveal characteristic radiological 
patterns, aiding in subtype classification and assessing disease 
extent, severity, and progression. Findings such as reticulation, 
honeycombing, ground glass opacities, and traction bronchiectasis 
are indicative of ILD subtypes.16

Laboratory Tests and Biomarkers
Serological tests, including autoimmune panels and specific 
biomarkers (e.g., Krebs von den Lungen-6, surfactant protein-D), 
may support diagnosis, subtype differentiation, and disease 
monitoring. Elevated levels of these biomarkers often correlate 
with disease activity and severity.17

Cardiopulmonary Exercise Testing for Functional 
Evaluation
Cardiopulmonary exercise testing (CPET) evaluates the integrated 
cardiopulmonary response to exercise. It assesses exercise capacity, 
and gas exchange efficiency, and identifies limitations. In ILD, CPET 
aids in figuring out functional impairment and assessing the impact 
of dyspnea on exercise tolerance.18

This comprehensive diagnostic approach, integrating clinical 
assessment, functional evaluations, imaging modalities, and 
biomarker analysis, enables a more exact diagnosis, classification, 
and assessment of ILD-related dyspnea.

Tr e at m e n t St r at e g i e s f o r Dys p n e a i n ILD: 
a Mu lt i d i s c i p l i n a ry Ap p r oac h

Managing dyspnea, a distressing symptom in ILD, requires a 
comprehensive and multidisciplinary strategy encompassing 
various therapeutic modalities.

Alveolar damage, characterized by extensive fibrosis and scarring, 
reduces the lung’s capacity for oxygen uptake and carbon dioxide 
elimination, exacerbating dyspnea.9

Gas Exchange Impairment
The ILD-associated fibrosis and inflammation compromise the 
delicate balance of gas exchange at the alveolar-capillary interface. 
This impairment leads to ventilation-perfusion mismatch and 
reduced diffusing capacity, intensifying dyspnea due to inadequate 
oxygenation and increased work of breathing.10

Pulmonary Vascular Involvement
Vascular remodeling and pulmonary hypertension frequently 
accompany ILD. Progressive vascular changes, including 
vasoconstriction and vascular obliteration, contribute to increased 
pulmonary vascular resistance, right heart strain, and subsequently, 
dyspnea.11

Inflammation and Scarring
Persistent inflammatory processes in ILD trigger a cascade of events 
leading to parenchymal scarring and tissue remodeling. Chronic 
inflammation perpetuates fibrotic changes, impairing lung function 
and exacerbating dyspnea.12

These multifaceted mechanisms collectively contribute to the 
dyspnea burden in ILD patients, illustrating the intricate interplay 
between structural alterations, impaired gas exchange, and vascular 
involvement.

Pat h o p hys i o lo g y o f Dys p n e a i n 
In t e r s t i t i a l Lu n g Di s e a s e

Dyspnea, a complex sensation of breathlessness, arises from a 
multitude of interplaying mechanisms in ILD, reflecting the intricate 
nature of its pathophysiology.

Altered Lung Mechanics and Reduced Compliance
The structural alterations in ILD, characterized by fibrosis and 
scarring in the lung parenchyma, result in reduced lung compliance. 
This impedes normal lung expansion and contraction, leading to 
increased work of breathing and dyspnea.8

Disrupted Gas Exchange Due to Fibrotic Changes
Progressive fibrosis in ILD disrupts the alveolar architecture, 
impairing gas exchange efficiency. Alveolar damage and fibrotic 
changes create a diffusion barrier, reducing oxygen diffusion 
capacity and limiting carbon dioxide elimination. These alterations 
contribute significantly to dyspnea perception.10

Pulmonary Hypertension and Vascular Remodeling
The ILD often accompanies pulmonary vascular involvement, 
leading to pulmonary hypertension and vascular remodeling. 
Vasoconstriction, endothelial dysfunction, and vascular obliteration 
contribute to increased pulmonary vascular resistance, causing right 
heart strain and subsequently exacerbating dyspnea.11

Neural And Sensory Pathways Involved in Dyspnea 
Perception
Dyspnea perception involves complex neural and sensory 
pathways. In ILD, chronic inflammation and fibrosis activate 
pulmonary sensory receptors, stimulating afferent signals to the 
brainstem respiratory centers. Heightened neural input amplifies 
dyspnea perception even in the absence of physiological stressors, 
leading to its disproportionate severity.13
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Clinical Trials and Treatment Strategies
Clinical trials focusing on novel therapeutic approaches have 
proven promising outcomes. The study shows trial by Flaherty 
et  al.26 evaluated the efficacy of nonreading in ILD patients 
with progressive fibrosing phenotypes beyond IPF. The findings 
highlighted a significant reduction in the rate of decline in forced 
vital capacity, underscoring the potential of antifibrotic agents in 
broader ILD populations.

Implications for Clinical Practice
These recent advancements carry substantial implications for 
clinical practice. The identification of neuroinflammatory pathways 
and hypoxia-related mechanisms opens avenues for targeted 
interventions aimed at modulating dyspnea perception in ILD 
patients. Furthermore, the INBUILD trial outcomes advocate for 
the consideration of antifibrotic therapies beyond IPF, emphasizing 
the potential benefits in ILD subtypes with progressive fibrosing 
features. The latest research and clinical trials not only deepen 
our understanding of dyspnea mechanisms in ILD but also 
offer promising therapeutic avenues, paving the way for more 
targeted and effective management strategies for this debilitating 
symptom.

Co n c lu s i o n

The comprehensive understanding and management of dyspnea 
in ILD remains a critical focus in pulmonary medicine, with recent 
advancements shedding light on multifaceted mechanisms and 
novel therapeutic avenues.

Re c a p o f Ke y Po i n ts

This review highlighted the multidimensional nature of dyspnea 
in ILD, encompassing altered lung mechanics, disrupted gas 
exchange, vascular involvement, and neural pathways. The 
multidisciplinary approach incorporating clinical assessment, 
imaging, pharmacotherapy, rehabilitation, oxygen therapy, and 
supportive measures was underscored as essential for managing 
dyspnea in ILD patients.

Co n t i n u e d Re s e a r c h a n d Pe r s o n a l i z e d 
Ap p r oac h e s

The evolving landscape of dyspnea management emphasizes the 
imperative for continued research and personalized approaches. 
Insights into neuroinflammation, hypoxia-related mechanisms, 
and the expanding role of antifibrotic agents beyond IPF delineate 
potential avenues for targeted interventions tailored to individual 
patient profiles.

Fu t u r e Di r e c t i o n s a n d Em e r g i n g 
Th e r a p i e s

The future of managing dyspnea in ILD holds promise with the 
exploration of personalized medicine approaches. Emerging 
therapies targeting specif ic molecular pathways, such as 
neuroinflammatory mediators or hypoxia-induced signaling 
pathways, offer potential avenues for more precise and effective 
interventions. Additionally, ongoing trials investigating the 
efficacy of combination therapies and disease-modifying agents 
are expected to further refine treatment paradigms. As we move 

Pharmacological Interventions
Pharmacotherapy plays a pivotal role in ILD management. 
Corticosteroids and immunosuppressants have traditionally been 
employed to modulate inflammation and disease progression.9 
Antif ibrotic agents, such as pirfenidone and nonreading, 
demonstrate efficacy in slowing the decline of lung function and 
reducing exacerbations in IPF.19

Pulmonary Rehabilitation and Exercise Programs
Pulmonary rehabilitation, incorporating exercise training, 
education, and psychosocial support, is integral in improving 
dyspnea and enhancing exercise tolerance in ILD patients. 
These programs focus on optimizing physical conditioning and 
fostering self-management strategies to mitigate dyspnea-related 
limitations.20

Oxygen Therapy for Hypoxemia
Supplemental oxygen therapy is crucial for managing hypoxemia 
in ILD. Administering oxygen to maintain adequate arterial oxygen 
levels can alleviate dyspnea and improve exercise capacity. Long-
term oxygen therapy has been shown to enhance survival and 
quality of life in hypoxemic ILD patients.21

Lung Transplantation in Severe Cases
For select cases of end-stage ILD refractory to conventional therapies, 
lung transplantation remains a viable option. Transplantation offers 
the potential for improved survival and quality of life in carefully 
selected candidates with severe, progressive ILD.22

Supportive Measures to Improve Quality of Life
Nonpharmacological supportive measures, including palliative 
care, symptom management, psychological support, and patient 
education, are indispensable in addressing the holistic needs of 
ILD patients. These measures aim to optimize comfort, alleviate 
distress, and enhance overall well-being.23

Employing a multidisciplinary approach that integrates 
pharmacological interventions, rehabilitation programs, oxygen 
therapy, lung transplantation, and holistic supportive measures is 
paramount in effectively managing dyspnea and improving the 
quality of life for individuals with ILD.

Re c e n t Re s e a r c h a n d Adva n c e m e n ts i n 
Un d e r s ta n d i n g a n d Tr e at i n g Dys p n e a i n 
ILD Pat i e n ts

Dyspnea, a hallmark symptom in ILD, has garnered substantial 
attention in recent studies and clinical trials, leading to significant 
advancements in both understanding and managing this 
distressing symptom.

Advancements in Understanding Dyspnea 
Mechanisms
Recent studies have delved deeper into the intricate mechanisms 
underlying dyspnea in ILD. Investigative work by Smith et  al.24 
elucidated the role of neuroinflammation and peripheral nerve 
sensitization in dyspnea perception, offering insights into 
potential targeted therapies. Additionally, the study by Johnson 
et al.25 highlighted the impact of hypoxia-induced alterations in 
chemoreceptors, shedding light on the complex interplay between 
oxygen sensing and dyspnea sensation in ILD.
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forward, the imperative for continued research, individualized 
treatment strategies, and the exploration of emerging therapies 
is crucial in alleviating the burden of dyspnea and improving the 
quality of life for ILD patients.
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