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ABSTRACT: Most doctors learn new things through artificial intelligence. This
is owing to the fact that it contains a lot of medical data and high computing
capabilities. This mixture has altered how researchers are thinking about novel
concepts within the health sector. The impact of artificial intelligence on
respiratory medicine is large as the diseases are so complex and the ways of
diagnosing them are numerous. The treatment of respiratory problems is one of
the sectors Atrtificial Intelligence is performing quite well as of now. It is a
technology that aids doctors to maintain the lungs of their patients. Recent
research results indicate that deep learning algorithms such as convolutional
neural networks (CNNSs) can identify lung nodules with relative precision as
doctors. Such technologies could potentially determine the severity of an illness
of a patient by examining the chest x-rays, similar to physicians. Artificial
intelligence would be a great relief to individuals experiencing difficulty in
respiration. It will assist us to create smarter and better systems that are
compatible with each other. The digital twins are the simulated versions of the
ailing individuals who are not real. They allow carrying out computer simulation
of clinical trials and creating a highly personalized treatment plan with each
patient. The Al can enhance therapies by simplifying the procedure of robotic
bronchoscopy and simplifying the process of ventilating critically ill patients in
real time. Individual and preventive respiratory therapy could be given to people,
which could include various forms of data used, such as genetic, imaging, and
real-world sensor data, which would allow us to fully comprehend diseases.

INTRODUCTION: The respiratory system in
human body is a complex and a significant
connection between the body and the external
environment. People are also seriously weak in this
aspect. The exposure to different particles, viruses,
and allergens is increased over a long period
leading to the probability of disease acquisition
which can be both chronic and debilitating and life-
threatening in a short-term.
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Respiratory diseases are a serious issue of 21st
century health problems *. Their power is
impressive indeed. COPD is a progressive disease
which is largely irreversible and chronic. It has
now been identified to rank as the third largest
cause of death in the world. Asthma is a long-term
inflammatory illness, which is present in
approximately 262 million people and causes a
great deal of stress not only to children but also to
adults.

The worldwide cancer-related mortality is lung
cancer, which is characterized by a very low five-
year survival rate that is mainly because of its late
diagnosis. The fact that acute infections are a
constant threat worsens a continuing problem
because they could be seasonal flu and bacterial
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pneumonia or novel viruses % The modern
pulmonologist has his arsenal based on the methods
that have proven to be effective as there has been
much need to utilize them. The subjective ones are
clinical history and physical examination, which
are crucial. Pulmonary function tests (PFTs) and
chest imaging have traditionally been clinically
applied by physicians to make fair decisions
concerning patients. The spirometry examination is
the most common way of pulmonary examination.
It reveals much on the hindrance of airflow.
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This therapy group is worrying about some issues.
These vital tests complicate the treatment of
patients. Patients also have a considerable effect on
pulmonary tests of function and any slight
variations in coaching or performance can cause
ambiguity. Those who interpret pulmonary function
tests occasionally use inflexible and population-
specific standards which are not always relevant to
the intricacies of the situation experienced by an
individual °.
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Thoracic imaging, especially the analysis of
sophisticated HRCT images of pathology such as
Interstitial Lung Disease (ILD), has been
recognised to have high inter and intra-observer
variability, even in the experienced radiologist.
Such ambiguity goes beyond being a statistical
problem; it also has serious implications on therapy
causing delays in diagnosis, wrong diagnosis of a
disease and inaccurate assessment of treatment
effectiveness *.

Recent Trends: The Broadening Spectrum of Al
Applications: Pulmonology's use of artificial
intelligence has grown quickly from a small part of
medicine to a big and important one. A lot of
places are testing these algorithms right now, and
in many cases, they are already being used in
hospitals. The level of maturity differs from place
to place, and it is more noticeable in places where
data is easy to get to, technology is advanced, and
certain therapeutic needs encourage new ideas.

International Journal of Pharmaceutical Sciences and Research

P - g
; /" for Pneumonia Detection

«

FIG. 1: HUMAN RESPIRATORY SYSTEM

Pharynx

, Lungs & Deep Leaming

~ & Cough

Analytics

This part gives a full picture of how things work
right now, starting with the basics and then looking
at how they help sick people °.

Foundational Al Methodologies in
Pulmonology: To appreciate the recent trends, one
must first understand the primary Al engines
driving them. While many algorithms exist, the
field is overwhelmingly dominated by core
architectures of deep learning, each uniquely suited
to a different type of respiratory data®.

Difficult Learning: Even without data, these
algorithms might be able to find patterns or
structures that aren't obvious. Clustering algorithms
can look at large groups of patients and use a
number of factors, like imaging and clinical
genetics, to find diseases like asthma and COPD.
This is essential for the progress of personalized
treatment .
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Deep Learning: The subgroup is made up of
artificial neural networks with many layers.

Convolutional Neural Networks (CNNs): The
most important part of medical image analysis. The
structure of a CNN is based on the human visual
cortex, and it learns from pixel input in a way that
reinforces itself. The main parts, called
"convolutional filters,” can find many different
kinds of features. These filters learn to find
important things like edges and textures in the first
layers. As input moves deeper into the network, it
combines these basic features to find more complex
structures, like the unique texture of a ground-glass
opacity or the spiculated border of a malignant
nodule ®. Convolutional Neural Networks (CNNs)
can find nodules, sort diseases like COVID-19 and
bacterial pneumonia, and, most importantly, do
"segmentation,” which means separating structures
like the lungs, airways, or fibrotic tissue at the pixel
level **°.

Recurrent Neural Networks (RNNs) and Long
Short-Term Memory (LSTM) Networks: RNNs
are better at analyzing time, while CNNs are better
at analyzing space. These models are specifically
engineered to handle sequential data, featuring an
integrated "memory" that allows information from
previous stages in a sequence to influence the
current step. In pulmonology, this makes them the
best tool for understanding data over time. Recent
applications of notable efficacy include the analysis
of acoustic data, such as the classification of
coughs and the detection of wheezing in continuous
audio streams. RNNSs, along with the more
advanced Long Short-Term Memory (LSTM), are
also used to predict when things will get worse **.

Transformers: The newest and possibly most
powerful architecture, have completely changed the
field of natural language processing (NLP) and are
now being quickly adapted for use in medicine and
vision. Their strength lies in a technique called
"self-attention,” which lets the model look at the
importance of all parts of an input sequence (or
picture) at the same time, instead of one at a time
like an RNN does. This extensive understanding
facilitates the detection of complex, long-range
interactions within the data. Vision Transformers
(VIT) are beginning to compete with CNNSs in the
field of respiratory medicine > 2,
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Deep Dive into Al in Thoracic Imaging: Thoracic
imaging remains the area of best Al impact.

Lung Cancer: Al's role has multiplied beyond
smooth nodule detection.

Early Detection and Nodule Screening: The
primary issue with low-dose CT (LDCT) lung
cancer screening is not the detection of nodules, but
the exceedingly high false-positive rate, resulting in
additional scans and increased stress for patients.
This is the area where modern Al models have
come the farthest. The PanCan model only put
47.4% of benign nodules in the low-risk group, but
the other model put 68.1% of them there. This led
to a 40% relative drop in false positives. The
change from "Can Al identify cancer?” to "Can Al
reliably exclude non-cancer?" is a big step forward
in making national screening systems more useful
and less expensive ** °.

Nodule Characterization and Malignancy Risk:
Al is now working on the more difficult task of not
only finding the indeterminate pulmonary nodule
(IPN) but also describing it. Al systems can now
give a very accurate malignancy risk score by using
3D CNNs and models that have been trained on
large, publicly available datasets like the Lung
Image Database Consortium (LIDC-IDRI). These
models assess a nodule's internal and external
attributes in comprehensive 3D, including density,
texture, border irregularity, and temporal growth
(when historical data is available), often achieving
an area under the curve (AUC) exceeding 0.90 in
differentiating benign from malignant nodules a
performance comparable to or surpassing that of
expert thoracic radiologists °.

Radiogenomics: Radiogenomics is the most recent
trend. It uses Al to figure out the genetic traits of a
tumor just by looking at pictures. This is a way to
get enough tissue for genetic testing without
hurting anyone, which is a big problem. Recent
research from 2023 and 2024 suggests that "fusion
models,"” which combine deep learning elements
from a CNN or Vision Transformer with manually
created "radiomic" features, may effectively predict
the mutation status of essential driver genes like
EGFR. A study that predicted EGFR status in 2024
had an AUC of 0.910, which was better than
models that only used radiomics or deep learning.
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This suggests a future use where a standard
diagnostic CT scan could quickly tell the doctor
how likely it is that there is a targetable mutation,
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which could speed up patients' access to the best
biologic therapies *’.
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COPD and Asthma: Al is permitting quantitative
assessment of structural changes with inside the
lungs.

Quantitative CT (qCT): Artificial intelligence has
made the complicated process of quantitative
computed tomography (qCT) easier. Deep learning
models, especially U-Net architectures (a type of
CNN), can accurately and effectively divide the
lung parenchyma into parts. It is possible to find
out the LAA%, which is a good way to tell how
bad emphysema is. At the same time, these models
may show the bronchial tree in the lung and
measure the airway wall thickness (AWT) and
lumen diameter. This gives two important,
objective  biomarkers; one that indicates
parenchymal disease (emphysema), and the other
that indicates airway-based disease (chronic
bronchitis), a more comprehensive patient profile
as compared to an individual spirometry
examination %,

Integrating Imaging and Physiology: The latest
superior models are now integrating structure and
function. The authors have been able to use 3D
CNNs to regress the FEV1, a key pulmonary
function test finding, of a patient based on the CT
image of their chest. This is exemplified in a 2024
study that achieved a high concordance correlation
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coefficient (CCC) of 0.91 indicating that there is a
high level of correlation between the prediction of
the image and the actual test of spirometry of the
patient by the Al. This can be put into practice with
serious consequences: opportunistic screening of
COPD by any CT of the chest that is ordered in
other cases (e.g. in the emergency Department), the
identification of patients with physiological
abnormalities that are not detected by routine tests,
and a functional estimation of patients too ill to do
spirometry .

In this Area, Artificial Interstitial Lung Diseases
(ILDs): Interstitial lung diseases pose serious
diagnostic problem of pulmonology because of
their complexity and overlapping characteristics of
imaging. Intelligence is becoming a relevant means
of getting things more objective and repeatable.

Automated Pattern Classification and
Quantification: A study published in 2025
emphasized that quantification of HRCT based on
Al (AlgpHRCT) should be used in patients with
ILD due to connective tissue disease. The reason is
that such objective percentage-based measures
provide a more realistic image of the badness of the
disease as compared to subjective visual
assessment. This plays a crucial role in the process
of diagnosis as well as ensuring that all the patients
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are treated to the same standards. It is also quite
significant in determining the effectiveness of new
anti-fibrotic drugs in clinical trials .

Prognostication and Longitudinal Monitoring:
Artificial intelligence is also used to predict what
will happen in the future. Al models can now
predict the risk of death or rapid progression of a
patient with Idiopathic Pulmonary Fibrosis (IPF) by
analyzing their baseline HRCT scan over the
subsequent one to two years. Prognostic models
that combine clinical data like age and pulmonary
function tests with imaging characteristics could
help doctors find patients who are at high risk and
may need treatment sooner, more aggressively, or a
referral for a lung transplant. Also, Al can use
serial CT scans to accurately measure changes in
fibrosis over time. This makes it a more sensitive
biomarker for disease progression than the yearly
drop in Forced Vital Capacity (FVC)?..

Infectious Diseases: The COVID-19 pandemic
sped up the process of coming up with new ideas.
Al models were enhanced to independently
evaluate a severity score or "percentage of lung
involvement” from CT images. There was a strong
link between this score and clinical outcomes and
the need for mechanical ventilation > #. This
artwork is now used to make it easier to evaluate
and measure bacterial pneumonia and TB,
especially in places where resources are limited 2.

Al in Physiological and Functional Assessment:
Enhancing Pulmonary Function Tests (PFTs):
Spirometry, the most common pulmonary function
test (PFT), depends a lot on the patient's effort and
guidance, which leads to a lot of results that can't
be repeated or are not what the patient wanted. Al
models are now being added directly to spirometry
systems to make sure that the quality is always
good. The Al may look at the shape of the flow-
volume loop while the patient is doing the
maneuver and give the technician real-time
feedback, such as "Increase blowing speed” or
"Avoid premature cessation," to help the patient
pass the test according to American Thoracic
Society (ATS) standards. This simple use of Al has
the potential to greatly improve the quality and
dependability of PFT data around the world ?*.

The Rise of Acoustic Biomarkers: The field of
Al-enhanced respiratory sound analysis is growing
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quickly. Al systems that have been trained on large
sets of recorded lung sounds can accurately tell the
difference between wheezes, crackles, and rhonchi.
Smartphone apps that use similar algorithms are
being made to be cheap ways to screen for COPD,
pneumonia, and asthma by using cough and breath
sounds as digital biomarkers 2> %°,

Precision Phenotyping and Chronic Disease
Management:

Unsupervised Learning to Discover Novel
Phenotypes: Asthma and COPD are very different
from each other. Individuals diagnosed with COPD
may exhibit significantly different underlying
biological conditions (e.g., emphysema-dominant
versus chronic bronchitis-dominant) and may
respond variably to identical therapeutic regimens.
Researchers can now find new, data-driven patient
subgroups by using unsupervised machine learning
methods like clustering algorithms on large, high-
dimensional datasets that combine clinical data,
pulmonary function tests, biomarkers, and
quantitative computed tomography characteristics.
These "phenotypes” or "endotypes" show more
biological uniformity. This methodology has
enabled the identification of distinct patient cohorts
in severe asthma, such as "Th2-high" and
"neutrophilic,”  which  demonstrate  diverse
responses to specific biologic therapies, thereby

E)r%noting a "treatable traits" paradigm in medicine
7,

Predictive Analytics for Exacerbations: The
main goal of managing chronic respiratory
conditions is to reduce acute exacerbations.
Artificial intelligence is now in charge of this
project through predictive models. These models
work like advanced early warning systems. An
RNN or LSTM model can figure out a patient's
unique "baseline™ and spot small changes that could
mean an exacerbation is coming by putting together
different real-time data streams. These streams
could include daily symptom reports from a
smartphone app, rescue inhaler use from a "smart"
inhaler, and physiological metrics (like heart rate,
sleep disturbances, and respiratory rate) from a
wrist-worn device *® ** A study conducted in
2025 demonstrated that data from digital inhalers
can be utilized by a machine learning algorithm to
accurately predict COPD exacerbations within a
five-day timeframe. This is a great chance for a
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"push” message to the patient or a direct alert to
their healthcare team. This could lead to
preemptive therapy (like steroids) that could keep
the patient from having to go to the hospital, which
would be very expensive and dangerous 2> *°,

Predicting Treatment Response: In the end, Al is
helping to answer one of the hardest questions in
medicine: "What is the right treatment for this
patient?" Models are being made now to guess how
a patient will probably respond to a certain drug.
Artificial intelligence (Al) models are looking at
CT scans and digital pathology slides of lung
cancer patients before they start treatment to try to
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figure out who is most likely to benefit from
expensive immunotherapy. This is a difficult task
to do right now. At the same time, research is being
done to make models that can predict which type of
inhaler (e.g., LAMA, LABA, or a combination)
would give a certain COPD patient the biggest
boost in FEV1, which will help us get closer to
truly personalized respiratory treatment -2,

Future Prospects: These trends are just the start.
In the next five to ten years, Al will become even
more integrated into clinical practice, changing the
focus from managing diseases to predicting and
preventing health problems.

Generative Al and
Large Language
Models (LLMs) *

Digital twins
= that are able to
able to breathe

. =—=Cp
Intervrations in Critical Carg
{That Are Powered by Artificial
\ intelligence

FIG. 3: Al IN PULMONARY

Generative Al and Large Language Models
(LLMs): A lot of things are going to change in
respiratory medicine now that powerful LLMs like
GPT-4 and Med-PaLLM 2 are here.

Automated Clinical Documentation: LLMs can
listen to a conversation between a doctor and a
patient and automatically make a structured clinical
note. This makes it much easier for doctors to do
their jobs. They can also condense long patient
records in EHRs so that the doctor can get a quick
overview *,

Radiology Report Generation: Al models can
look at a chest CT scan and write a rough draft of a
radiology report that lists the most important
findings and measurements. This can make it easier
for radiologists to report, which means they can
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spend more time on harder interpretations and
diagnoses .

Patient Education and Engagement: LLMs can
power conversational Al (chatbots) that can give
patients accurate, easy-to-understand information
about their respiratory condition, remind them to
take their medications, and help them take care of
their own health *.

Digital Twins that are Able to Breathe: When
referring to a patient's respiratory system, the term
"digital twin" refers to a virtual model that is able
to alter over time based on clinical data.

Personalized Simulation: A digital twin might
replicate the airflow in a patient's airways in order
to determine the most effective method of
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administering inhalation treatment drugs to the
patient. It is also possible that it will demonstrate
how a new medication can alter the way in which a
person's lungs function before they take it *°.

In the Silico Clinical Research: Researchers have
the ability to conduct the earliest phases of clinical
investigations totally in-silico by constructing a
cohort of digital twins that accurately match a
patient population. In light of this, it is possible that
future human studies will be constructed with more
ease. In addition to this, it would make it feasible to
verify the efficacy and safety of novel medications
in a more expedient and cost-effective manner %'

Interventions in Critical Care that are Powered
by Artificial Intelligence: The function of
artificial intelligence will shift from diagnosing
patients to deciding how they should be treated.

Bronchoscopy instruments that are robotic can be
controlled by artificial intelligence. Artificial
intelligence has the potential to create a "GPS" for
the lungs by combining live video feeds with CT
pictures that were acquired prior to surgery. It is
because of this that the pulmonologist is able to
locate small peripheral nodules for biopsy in a
more straightforward and risk-free manner %,
Better Management of Ventilators Artificial
intelligence systems in intensive care units are able
to constantly examine data from patient monitors
and mechanical ventilators and make suggestions
for adjusting the settings of the ventilator in real
time. By doing so, individuals could reduce the
amount of time they spend on mechanical
ventilation and prevent ventilators from causing
damage to their lungs *.

Ethical Considerations, Issues, and the Means
by Which to Pursue Them: Al has a lot of
potential, but it is difficult to bring it from research
to everyday clinical application. However, it has
much potential.

Concerns Regarding Methods That Are Focused
on Data:

Data Scarcity and Quality: Although there is a
large amount of data available, it is particularly
challenging and costly to create datasets that are of
high quality, well-organized, and well-annotated.
These datasets are required for the training of
supervised models.
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Because of the variability of the data, it is difficult
to develop Al models that are well-suited for use
across a variety of healthcare systems. The
occurrence of this phenomenon occurs when data
from several institutions do not always adhere to
the same standards, formats (such as diverse CT
Z?é:anning methodologies), or patient demographics

Bias in the algorithm: Artificial intelligence
algorithms may exacerbate existing health
inequities if the training data does not include all
individuals. There is a possibility that a model that
has been predominantly trained on data from one
ethnic group will perform less than optimally when
applied to data from other ethnic groups **.

Concerns Regarding Methods of Technology
and Algorithms: A problem with artificial
intelligence (XAI) that can be described is referred
to as the "black box™ problem. The fact that doctors
do not always know how deep learning models
arrive at their conclusions may cause them to lack
trust in these algorithms. When it comes to the
emerging field of XAl, the objective is to simplify
the process of comprehending the significance of
model predictions. An illustration of this would be
saliency maps, which display the areas of an image
that the artificial intelligence (Al) focused its
attention on 2,

Integration with the clinical workflow: An artificial
intelligence tool is of no value if it does not be
compatible with the way things are done at the
clinic. In order to accomplish this, it is necessary to
give careful consideration to the ways in which
people and computers interact, as well as the
procedures for designing user interfaces and
connecting  with  picture  archiving and
communication systems (PACS) and electronic
health records (EHR) **.

The Structure of the Rules and Ethical
Standards: Health Insurance Portability and
Accountability Act (HIPAA) in the United States
and General Data Protection Regulation (GDPR) in
Europe are examples of regulations that must be
adhered to in order to ensure the protection of
patient privacy and data security in huge patient
datasets. The question of accountability and
responsibility arises when an artificial intelligence
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model provides an incorrect diagnosis. Would it
have been possible for the equipment to be utilized
by the company, the hospital, or the physician? For
the purpose of ensuring that individuals are
responsible, there ought to be unambiguous moral
and legal laws. In order to comply with regulatory
pathways, artificial intelligence-based medical
devices must undergo extensive testing and obtain
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authorization from regulatory authorities such as
the European Medicines Agency (EMA) and the
Food and Drug Administration (FDA) of the
United States. In order to determine whether or not
these complex algorithms are both safe and
effective, these groups are constantly revising the
rules that govern how to test them *.

TABLE 1: SUMMARY OF Al APPLICATIONS IN RESPIRATORY MEDICINE (RECENT TRENDS ANDFUTURE

PROSPECTS)

Area of Recent Trends (2021-2025) Future Prospects Key Al Techniques
Application

Thoracic Lung nodule detection/classification, ILD Automated comprehensive CNNs, Radiomics,

Imaging pattern recognition & quantification, radiology reports (Generative Al), Transformers

COVID-19 severity assessment, qCT for precision guidance for biopsies
COPD. (Robotic Al).

Physiological Automated spirometry quality Real-time continuous monitoring SVMs, RNNs, Signal
Assessment control/interpretation, acoustic biomarker via wearables, early disease Processing

analysis (cough/breath sounds).
Phenotyping (asthma, COPD),
exacerbation prediction, personalized
treatment response prediction.
Ventilator parameter optimization, patient
deterioration prediction (e.g., ARDS,
sepsis).

Chronic Disease
Management

Critical Care &
Interventions

Drug Discovery Identification of drug targets, lead

compound optimization.

screening in community settings.
Multimodal data integration for
holistic patient assessment,
"Digital Twins" for in-silico trials.
Al-guided robotic bronchoscopy,
real-time closed-loop ventilator
control, predictive analytics for
ICU outcomes.
De novo drug design, personalized
drug response prediction at
molecular level.

Unsupervised
Learning, RNNs,
Fusion Models
Reinforcement
Learning, LSTMs,
Computer Vision

DL (GANSs), QSAR,
Molecular Dynamics
Simulations

Clinical Early warning systems for patient Context-aware CDSS, LLM- Ensemble Models,

Decision deterioration, differential diagnosis powered virtual assistants for LLMs, Knowledge

Support assistance. clinicians and patients. Graphs
CONCLUSION: In the realm of respiratory most out of this life-changing technology, we need

medicine, the incorporation of artificial intelligence
represents a significant progress in the discipline.
Al has been a great way to make education better,
get important medical information  from
complicated datasets, and make patient care more
objective and measurable from 2021 to 2025. Al is
changing how doctors do their jobs by making
chest scans more accurate and helping them figure
out when chronic diseases are likely to get worse.
Some technologies that could change how
respiratory diseases are treated in a way that is both
preventative and proactive are digital twins, Al,
generative models, and multimodal data. We need
to make medicines again, find the best treatments
for each patient, and help doctors do their jobs
better. This will help people get better and deal
with the many respiratory diseases that affect
people all over the world. This goal will be very
hard to reach. Making algorithms and using them
fairly in healthcare settings will be hard. To get the
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to fix data problems, make Al easier to understand,
set clear ethical and legal rules, and make sure it
works well in therapy settings. These steps are
important, but they are also hard to do. To make
sure that Al is used to keep people healthy and
happy, data scientists, doctors, engineers, and
policymakers all need to work together.

ACKNOWLEDGEMENTS: The authors are
grateful to IPS Academy College of Pharmacy,
Indore, for providing necessary facilities and
academic support to carry out this work. The
authors also acknowledge the support of faculty
members for their valuable suggestions during
manuscript preparation.

CONFLICTS OF INTEREST: Nil

REFERENCES:

1. Cao Z, Hel, LuoY, Tong X, Zhao J, Huang K, Chen Q,
Jiao L, Liu Y, Geldsetzer P, Yang T, Wang C,

1441



Yadav et al., IJPSR, 2026; Vol. 17(5): 1434-1443.

10.

11.

12.

13.

14.

15.

16.

17.

18.

International Journal of Pharmaceutical Sciences and Research

Barnighausen TW and Chen S: Burden of chronic
respiratory diseases and their attributable risk factors in
204 countries and territories, 1990-2021: Results from the
global burden of disease study 2021. Chin Med J Pulm
Crit Care Med 2025; 3(2): 100-110.

Sung H, Ferlay J, Siegel RL, Laversanne M,
Soerjomataram | and Jemal A: Global Cancer Statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J
Clin 2021; 71(3): 209-49.

Wang Z, Lin J, Liang L, Huang F, Yao X, Peng K, Gao Y
and Zheng J: Global, regional, and national burden of
chronic obstructive pulmonary disease and its attributable
risk factors from 1990 to 2021: an analysis for the Global
Burden of Disease Study 2021. Respir Res 2025; 26(1).
Horry MJ, Chakraborty S, Paul M, Ulhag A, Pradhan B
and Saha M: Atrtificial intelligence and machine learning
in respiratory medicine: a comprehensive review. J Med
Syst 2022; 46(4): 1-25.

Topalovic M, Das N and Janssens W: Atrtificial
intelligence in respiratory medicine: a paradigm shift on
the horizon. Eur Respir Rev 2021; 30(160): 200226.
Rajkomar A, Dean J and Kohane I: Machine learning in
medicine. N Engl J Med 2019; 380(14): 1347-58.

Esteva A, Robicquet A, Ramsundar B, Kuleshov V,
DePristo M and Chou K: A guide to deep learning in
healthcare. Nat Med 2019; 25(1): 24-9.

Aung YY, Wong DCS and Ting DSW: The role of
artificial intelligence in ophthalmology. Br J Ophthalmol
2021; 105(10): 1335-41.

Benjamens S, Dhunnoo P and Mesk6é B: The state of
artificial intelligence-based FDA-approved medical
devices and algorithms: an online database. NPJ Digit Med
2020; 3: 118.

Shi F, Wang J, Shi J, Wu Z, Wang Q and Tang Z: Review
of artificial intelligence techniques in imaging data
acquisition, segmentation and diagnosis for COVID-19.
IEEE Rev Biomed Eng 2021; 14: 4-15.

Appel KS, Geisler R, Maier D, Miljukov O, Hopff SM and
Vehreschild JJ: A Systematic Review of Predictor
Composition, Outcomes, Risk of Bias, and Validation of
COVID-19 Prognostic Scores. CID 2024; 78(4): 889-99.
Gao Y, Liu X, Wang Y and Xu C: Application of artificial
intelligence in the early diagnosis and treatment of lung
cancer. J Thorac Dis 2023; 15(5): 2830-43.
Bermejo-Pelaez D, Ash SY, Washko GR and San José
Estépar R: Machine learning in thoracic imaging: a review
from the FLAIR incubator. Academic Radiology 2022;
29(4): 570-83.

Lefaudeux D, De Meulder B, Loza MJ, Peffer N, Rowe A
and Baribaud F: U-BIOPRED clinical adult asthma
clusters linked to a subset of sputum omics. J Allergy Clin
Immunol 2017; 139(6): 1797-807.

Castaldi PJ, Dy J, Ross J, Zhang Y, Washko GR and
Silverman EK: Unsupervised clinical phenotyping of
COPD in the ECLIPSE study. Thorax 2022; 77(1): 15-22.
Cha MJ, Kim S, Choi Y, Park S and Kim M: Deep
learning-based lung nodule detection and classification on
chest CT scans: a systematic review. J Thorac Imaging
2022; 37(1): 13-24.

Colombi D, Marvisi M, Ramponi S, Balzarini L, Mancini
C, Milanese G, Silva M, Sverzellati N, Uccelli M and
Ferrozzi F: Computer-Aided Evaluation of Interstitial
Lung Diseases. Diagnostics (Basel) 2025; 15(7): 943.
Finkelstein J and Wood J: Machine learning-based
prediction of chronic obstructive pulmonary disease
exacerbations. Biomed Eng Online 2021; 20(1): 1-16.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Pahar M, Klopper M, Warren R and Niesler T: A review
of artificial intelligence in the diagnosis of respiratory
diseases from cough sounds. J Med Eng Technol 2023;
47(1): 1-14.

Vaswani A, Shazeer N, Parmar N, Uszkoreit J, Jones L
and Gomez AN: Attention is all you need. Adv Neural Inf
Process Syst 2017; 30: 5998-6008.

Gao Y, Jiang Y, Peng Y, Yuan F, Zhang X and Wang J:
Medical Image Segmentation: A Comprehensive Review
of Deep Learning-Based Methods. Tomography 2025;
11(5): 52.

Ardila D, Kiraly AP, Bharadwaj S, Choi B, Reicher JJ and
Peng L: End-to-end lung cancer screening with three-
dimensional deep learning on low-dose chest computed
tomography. Nat Med 2021; 27(6): 954-61.

Singh R, Digumarti R, Sengar M, Singh G, Jain A and
Kumar S: Clinical impact of an artificial intelligence-based
decision support tool for chest X-ray interpretation in a
real-world setting. J Thorac Oncol 2023; 18(5): 610-21.
Zhao Y, De Bock L, Vlassenbroeck A, Qian J, Schilham A
and Van Heesvelde J: A deep learning model for
malignancy risk estimation of pulmonary nodules on CT
scans. Radiology 2022; 303(1): 217-25.

Xiuli N, Hua C, Peng G, Hairong Y, Meili S and Peng Y:
Feasibility of an artificial intelligence system for tumor
response evaluation. BMC Med Imaging 2024; 24(1): 280.
Yuan X, Xu H, Zhu J, Yang Z, Pan B, Wu L and Chen H:
Systematic review and meta-analysis of artificial
intelligence for image-based lung cancer classification and
prognostic evaluation. NPJ Precis Oncol 2025; 9(1): 300.
Mariotti F, Agostini A, Borgheresi A, Marchegiani M,
Zannotti A, Giacomelli G, Pierpaoli L, Tola E, Galiffa E
and Giovagnoni A: Insights into radiomics: a
comprehensive review for beginners. Clin Transl Oncol
2025; 27(11): 4091-4102.

Lim WH and Kim H: Application of Artificial Intelligence
in Thoracic Radiology: A Narrative Review. Tuberc
Respir Dis (Seoul) 2025; 88(2): 278-291.

Lim WH and Kim H: Application of Artificial Intelligence
in Thoracic Radiology: A Narrative Review. Tuberc
Respir Dis (Seoul) 2025; 88(2): 278-291.

Young-Sun K, Lee J, Kim N, Park J, Kim K and Lee Y:
CT-based deep learning for subtyping COPD: a multi-
cohort study. Lancet Digit Health 2022; 4(1): 25-34.
Gompelmann D, Gysan MR, Desbordes P, Maes J, Van
Orshoven K, De Vos M, Steinwender M, Helfenstein E,
Marginean C, Henzi N, Cerkl P, Heeb P, Keusch S,
Calderari G, von Boetticher P, Baumgartner B, Stolz D,
Simon M, Prosch H, Janssens W and Topalovic M: Al-
powered evaluation of lung function for diagnosis of
interstitial lung disease. Thorax 2025; 80(7): 445-450.
Karuppusamy K, Jo A, Lee HJ and Lee Y: Deep learning
in interstitial lung disease imaging: a review of current
status and future directions. Korean J Radiol 2023; 24(1):
2-13.

Mackintosh JA, Edey AJ, Kotecha DD, Jacob J, Chau D
and Devaraj A: A machine-learning algorithm to estimate
the risk of 1-year mortality in patients with idiopathic
pulmonary fibrosis. Am J Respir Crit Care Med 2022;
206(8): 1005-14.

Humayun A, Jacob J, Mackintosh J, Devaraj A and Walsh
S: Artificial intelligence for the analysis of lung disease on
CT. Clin Radiol 2024; 79(1): 15-26.

Roberts M, Driggs D, Thorpe M, Gilbey J, Yeung M and
Ursprung S: Common pitfalls and recommendations for
using machine learning to detect and prognosticate for

1442



Yadav et al., IJPSR, 2026; Vol. 17(5): 1434-1443.

36.

37.

38.

39.

40.

COVID-19 using chest radiographs and CT scans. Nat
Mach Intell 2021; 3(3): 199-217.

Ewnetu M and Gzate Y: Assembly operation productivity
improvement for garment production industry through the
integration of lean and work-study, a case study on Bahir
Dar textile share company in garment, Bahir Dar, Ethiopia.
Heliyon 2023; 9(7): 17917.

Murphy K, Edey AJ, Sim YS and O'Regan DP: Al in
thoracic imaging: a review for the reporting radiologist.
Clin Radiol 2022; 77(1): 1-10.

Topalovic M and Janssens W: The role of artificial
intelligence in the interpretation of pulmonary function
tests. Curr Opin Pulm Med 2021; 27(3): 197-203.

Brace A, El-Faham Z, Hall C, Walker W, Smith T and
Thompson R: Machine learning for the prediction of lung
function decline in patients with COPD. J COPD F 2023;
10(2): 234-45.

Yakimanskiy AA, Kaskevich Kl, Zhukova EV, Berezin
IA, Litvinova LS, Chulkova TG, Lypenko DA, Dmitriev

41.

42.

43.

44,

E-ISSN: 0975-8232; P-ISSN: 2320-5148

AV, Pozin SI, Nekrasova NV, Tomilin FN, Ivanova DA
and Yakimansky AV: Synthesis, Photo- and
Electroluminescence of New Polyfluorene Copolymers
Containing Dicyanostilbene and 9,10-
Dicyanophenanthrene in the Main Chain. Materials (Basel)
2023; 16(16): 5592.

Han J, Kim D, Lee S and Kim J: Automatic cough
recognition and classification using deep learning. Sensors
(Basel) 2021; 21(9): 3025.

D'Amato M, Vaira C, D'Amato G and Cecchi L: The role
of smart technology in the management of asthma. J
Allergy Clin Immunol Pract 2021; 9(5): 1817-25.
Sanchez-Morillo D, Fernandez-Granero MA and Leon-
Jimenez A: Use of machine learning in asthma: a
systematic review. Journal of Asthma 2021; 58(10): 1300
17.

Tivay J, Roy S and Ghose A: A review on machine
learning approaches for predicting asthma exacerbations.
Healthcare Technology Letters 2022; 9(3): 37-46.

How to cite this article:
Yadav A, Yadav A and Jain DK: Al in the respiratory system: recent trends and future prospects. Int J Pharm Sci & Res 2026; 17(5):
1434-43. doi: 10.13040/1JPSR.0975-8232.17(5).1434-43.

All © 2026 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

1443



