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Personalized asthma: Biomarkers, genes, digital care.
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Introduction

The evolving landscape of asthma management increasingly em-
braces personalized medicine, a paradigm shift from conventional
generalized approaches. This comprehensive strategy focuses on
tailoring treatment, particularly for severe asthma cases, by consid-
ering an individual’s unique biological and clinical profile rather
than relying on a one-size-fits-all model [1].

This involves a sophisticated understanding of underlying disease
mechanisms, patient-specific factors, and the identification of op-
timal therapeutic pathways for each person. A significant hur-
dle in achieving effective personalized asthma management stems
from the persistent challenge of poor adherence to inhaled corti-
costeroids. This widespread issue actively undermines the poten-
tial benefits of individualized treatment plans, highlighting a critical
need to develop and implement innovative strategies. These strate-
gies must be designed to enhance patient engagement, improve con-
sistent medication use, and ultimately lead to more favorable clini-
cal outcomes [2].

Beyond adherence, the genetic makeup of an individual plays a
pivotal role in how they respond to inhaled corticosteroids. Ex-
tensive research is dedicated to investigating specific genetic vari-
ations that influence drug efficacy and the potential for adverse re-
actions. Unlocking these genetic insights promises to pave the way
for highly personalized asthma treatments, thereby optimizing ther-
apeutic benefits and minimizing unwanted side effects through a
precision-guided approach [3]. Central to tailoring asthma manage-
ment is the accurate classification of patients into distinct inflamma-
tory phenotypes, such as eosinophilic or neutrophilic asthma. This
nuanced understanding of inflammatory pathways empowers clin-
icians to develop highly targeted treatment strategies. By aligning
therapy with a patient’s specific phenotype, it becomes possible to
guide the most effective use of inhaled corticosteroids and other spe-
cialized therapies, ensuring superior disease control and improving
patient well-being [4].

For individuals grappling with severe asthma, personalized
medicine offers a transformative pathway in therapeutic interven-
tion. This approach meticulously combines advanced diagnostic
tools with a thorough evaluation of patient characteristics to in-

form the selection of appropriate therapies, which can range from
inhaled steroids to newer biologics. The goal is to achieve more
precise, effective, and individualized disease management, mov-
ing beyond empirical treatment protocols [5]. Innovations in digital
health tools are rapidly reshaping the landscape of asthma care, of-
fering unprecedented opportunities for personalized management.
Technologies like smart inhalers and remote monitoring systems are
proving instrumental in facilitating individualized treatment plans.
These tools notlessly significantly improve adherence to prescribed
inhaled steroids but also provide clinicians with invaluable real-time
data, enabling them to dynamically optimize treatment plans based
on a patient’s current status and response [6].

The identification and utilization of specific biomarkers are funda-
mental to personalizing treatment for severe asthma. Key markers
such as blood eosinophils, Fractional exhaled Nitric Oxide (FeNO),
and periostin are employed to classify patients into distinct "treat-
able traits.” This classification directly informs the selection of ei-
ther inhaled steroids or targeted biologic therapies, ensuring that
patients receive the most appropriate and effective interventions
for optimal outcomes [7]. Furthermore, the principles of preci-
sion medicine are making substantial inroads into pediatric asthma
care, providing tailored interventions for younger patients. By thor-
oughly understanding individual patient characteristics unique to
children, healthcare providers can meticulously guide the use of
inhaled steroids and other therapies. This meticulous approach en-
sures that pediatric patients receive treatments that are not only max-
imally effective but also least burdensome, promoting better health
trajectories from an early age [8].

The emerging concept of theranostics—a synergistic combination
of diagnostic tools with therapeutic strategies—holds immense
promise for advancing personalized asthma care. This innovative
framework integrates sophisticated diagnostics, potentially includ-
ing specific markers relevant to an individual’s response to inhaled
steroids, to create highly precise and effective treatment plans that
are customized for each patient [9]. The practical application of
personalized asthma management is increasingly supported by real-
world data, which provides crucial insights into its effectiveness
outside of controlled research environments. Systematic reviews
aggregate and synthesize this evidence, highlighting how patient-
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specific factors and their unique responses to treatments, includ-
ing inhaled corticosteroids, are being successfully utilized in ev-
eryday clinical practice. This real-world evidence is vital for val-
idating and refining personalized strategies, ultimately optimizing
outcomes for patients in diverse clinical settings [10]. The over-
arching trend points towards a future where asthma care is deeply
individualized, leveraging scientific advancements and technologi-
cal innovations to deliver truly patient-centric treatment.

Conclusion

The field of asthma treatment is undergoing a significant transfor-
mation, moving towards personalized medicine to address the di-
verse needs of patients, especially those with severe cases. This
evolution emphasizes the critical role of biomarkers, such as
eosinophil count and Fractional exhaled Nitric Oxide (FeNO), in
guiding the selection and use of inhaled steroids and newer biolog-
ics, thereby moving beyond conventional generalized approaches.
A core aspect involves classifying asthma patients into distinct in-
flammatory phenotypes, like eosinophilic or neutrophilic asthma,
to implement tailored treatment strategies that optimize the appli-
cation of inhaled corticosteroids and other targeted therapies, ulti-
mately leading to improved disease control.

Despite these advancements, adherence to inhaled corticosteroids
remains a substantial hurdle in achieving effective personalized
asthma management. Poor adherence directly impedes treatment
efficacy, highlighting the necessity for innovative strategies to en-
hance patient engagement and overall outcomes. Researchers are
also exploring genetic factors that influence an individual’s re-
sponse to inhaled corticosteroids. Understanding these genetic vari-
ations could significantly optimize drug efficacy and minimize ad-
verse effects, paving the way for highly individualized treatments.
Furthermore, personalized medicine is making strides in pediatric
asthma, enabling tailored interventions based on specific patient
characteristics to ensure children receive the most effective and least
burdensome care.

The integration of advanced diagnostic tools with patient-specific
profiles is becoming central to selecting appropriate therapies, fos-
tering more precise and effective disease management. Digital

health technologies, including smart inhalers and remote monitor-
ing systems, are actively contributing to personalized care by en-
hancing medication adherence and providing real-time data crucial
for optimizing treatment plans. The promising concept of theranos-
tics, which synergizes diagnostic assessments with therapeutic in-
terventions, aims to establish highly precise and effective treatment
pathways. Real-world evidence consistently demonstrates the prac-
tical application of these personalized approaches, showcasing how
patient-specific factors are effectively leveraged in clinical settings
to achieve superior outcomes compared to traditional methods.
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