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Purpose: Asthma is often not adequately treated in individuals over 60 years of age due to atypical symptom presentation,
comorbidities that overlap with asthma symptoms, and difficulties with diagnostic testing. The aim of this study was to evaluate
asthma control, its phenotypes, accompanying comorbidities and quality of life, as well as treatment patterns, in patients aged 60 years
and older. The assessment also covered asthma treatment and control in specific age subgroups.

Patients and Methods: A multicenter, cross sectional study of 345 asthma patients over 60 years of age and 410 matched controls
without obstructive lung disease was conducted. Spirometry, Forced Oscillation Technique (FOT) assessment, bronchodilator
reversibility test, and patient-reported outcome data, including Asthma Control Test (ACT), Asthma Quality of Life Questionnaire
(AQLQ), and 36-Item Short Form Survey (SF-36) data were analyzed.

Results: Severe asthma was present in 25% (n=87) of the study population. A total of 48% (n= 165) of all asthma patients presented
the T2 phenotype. The FOT proved useful where spirometry was limited. The asthma patients had significantly higher rates of
depression (p=0.02), cognitive decline (p=0.02), and multimorbidity (p=0.01) than the non-asthma patients did. The quality-of-life
score (AQLQ) was consistently lower in the asthma group: 3.78 = 0.91 (median + interquartile range) vs 4.29 £ 1.81 in non-asthma
group (p=0.01). In the analysis of subgroups, older patients over 80 years had significantly poorer asthma control, and reduced quality
of life in SF-36 questionnaire (55.521 score in younger vs 46.991 in older, for p=0.01).

Conclusion: Asthma in older age is often associated with other comorbidities, which can have a significant impact on a person’s
quality of life and general health. Patients are often undertreated, which results in poorer asthma control, particularly among the oldest
patients.
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Introduction

Bronchial asthma is a chronic inflammatory disease of the airways that is caused by interactions among different cells,
cellular elements and cytokines.! Chronic inflammation is associated with bronchial hyperresponsiveness and leads to
bronchial remodelling. These processes result in recurrent symptoms of varying severity, such as wheezing, shortness of
breath, chest tightness and cough. The described symptoms often occur at night, in the morning or after exercise and
resolve spontaneously or with treatment."

While these symptoms, alongside relevant laboratory test results, can easily lead doctors to a correct diagnosis in
younger patients, a final diagnosis can sometimes be problematic in people over 60 years of age. It is believed that the
number of asthma patients over 60 years of age is underestimated.” * Owing to the prevalence of these symptoms in
many other age-related diseases, asthma is not usually the first condition a doctor considers. In 2021, 7.2% of adults aged
60—65 years and older in the United States (US) had a current diagnosis of asthma (2.3). Among the European Union
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(EU) population, the prevalence of asthma in people aged 65 and older varies from 1.8% to 10.9% across different
countries. In 2022, the highest and lowest prevalence rates of self-reported asthma were reported in the United Kingdom
(UK) (17.6%) and Bosnia and Herzegovina (1.3%), respectively.”°

There are several reasons why asthma can be difficult to diagnose and treat in older patients. Elderly patients may
underreport their symptoms, be misdiagnosed with chronic obstructive pulmonary disease (COPD) or have congestive
heart failure, which can accompany and mimic asthma symptoms.*”* In many cases, asthma that recurs in older patients
after being present in childhood, adolescence or adulthood is misclassified as other diseases. When a differential
diagnosis is made, it is important to consider late-onset asthma (LOA), which is characterized by a sudden onset and
rapid decline in lung function.’ Notably, phenotyping asthma into T2 and low-T2 phenotypes is rarely carried out in older
patients.'®'" Furthermore, allergies are often underdiagnosed, resulting in allergic asthma in a significant proportion of
patients.'?

Underdiagnosis of asthma can lead to inadequate treatment, which is a significant problem in this patient group. It is
particularly important to be able to identify asthma in elderly individuals with multiple chronic conditions who are
undergoing multiple drug therapies.*'? Failure to treat all comorbidities comprehensively leads to treatment failure and
poor quality of life.

Due to the ageing process and progressive multimorbidity, it appears that the group of patients over 60 years of age
with asthma may not be homogeneous. Currently, there is no assessment of possible differences in the clinical course of
asthma in subgroups aged 60—70, 70—80, and over 80. From a clinical medicine perspective, this is of great importance in
the personalized treatment of the oldest patients with asthma.

This observational study aimed to characterize and phenotype a population of individuals over 60 years of age with
confirmed asthma undergoing guided treatment. A secondary objective was to compare the progression of asthma in the
following age groups: 6070, 71-80, and over 80.

Materials and Methods

Study Design

This observational, multicenter, prospective study examined a population of people over 60 years of age who had been
diagnosed and treated at allergy, geriatric and pulmonology outpatient clinics in southern Poland.

Patients
Participants were selected from a medical database based on the following International Classification of Diseases, Tenth
Revision (ICD-10) codes: J45, J45.1, J45.8 and J45.13, from five centers.

Patients were included if they met the following criteria:

1. An age over 60 years.

2. A confirmed diagnosis of bronchial asthma made according to the Global Initiative for Asthma (GINA) criteria,
with at least one year of treatment documented. Asthma severity was classified also according to the GINA: based
on the level of treatment required to control symptoms and prevent exacerbations.

3. A positive bronchial reversibility test (an increase of at least 12% and/or 200 mL in forced expiratory volume in
1 second (FEV1) of predicted value and/or a decrease of at least 40% in R19 resistance in the FOT examination)
or -partial reversibility (AFEV1 <12% and/or <200 mL) when severe asthma was diagnosed (GINA criteria).'

The exclusion criteria were as follows:

1. Obstructive respiratory diseases.

2. The presence of another systemic respiratory disease that affects respiratory efficiency.
3. A condition of cardiac failure that necessitates therapeutic intervention.

4. Failure to cooperate with the respiratory function tests.
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Figure | Flow diagram of study patients.

The patient inclusion process is illustrated in Flow Diagram (Figure 1). Ultimately, 345 patients from 451 were randomly
selected (by the use of computer program Access Microsoft) for further analysis and inclusion in the study.

At the same time, a non-asthmatic group of participants (as controls) aged over 60 was formed by excluding those
with obstructive respiratory diseases (without a diagnosis of asthma and/or COPD), based on correct spirometry results
and the absence of specific asthma or COPD therapy. Participants were recruited from the same centers and also
randomly selected to further procedures: perform a spirometry test and a FOT.

Procedures

Interview. Medical Examination. Analysis of Medical Records

The presence of multimorbidity was accounted for in the analysis, incorporating data on asthma treatment and coexisting
conditions over the 12 months prior to the start of the study. The analysis included other chronic diseases identified using ICD-10
codes, documented treatment for at least one year and any other diagnostic tests that supplemented the diagnosis. Furthermore,
the findings of allergy diagnostics, including skin tests, allergen-specific IgE levels, and total IgE levels in blood serum, were
examined. If necessary, detailed data from the interviews conducted during the visits were included. Patients from the study
group who had doubts about whether they had COPD, as indicated by a physical examination or treatment, were excluded from
the analysis.

Questionnaire Assessment

All patients with asthma also completed the Asthma Control Test (ACT), as well as the Asthma Quality of Life
Questionnaire (AQLQ) and 36-Item Short Form Survey (SF-36) questionnaires.'*'> The latter were also completed in
the control group.

Asthma Control Test (ACT)

The ACT is a patient-administered tool for identifying individuals with poorly controlled asthma. The total score ranges
from 5 (poor asthma control) to 25 (complete asthma control), with higher scores reflecting greater control. An ACT
score greater than 19 indicates well-controlled asthma.
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Asthma Quality of Life Questionnaire (AQLQ)

The AQLQ is a disease-specific health-related quality of life instrument that measures the physical and emotional effects
of asthma. This questionnaire contains the following categories: Symptoms (11 items); Activity Limitations (12 items,
five of which are individualized); Emotional Functioning (five items); and Environmental Exposure (four items). The
total score ranges from 1 to 7, with higher scores indicating better quality of life.

36-ltem Short Form Survey (SF-36)

The SF-36 is a well-researched, self-reported outcome measure instrument that is often used in research. The SF-36
stems from a study called the Medical Outcomes Study, which aims to objectively measure quality of life. SF-36 scores
are obtained by standardizing the scales using a scoring algorithm or SF-36v2 scoring software, resulting in a total score
ranging from 0-100. Higher scores indicate better health status, and a mean score of 50 was established as the normative
value for all scales.

Spirometry

Certain medications were discontinued (if they were used) prior to testing: short-acting 2-agonists and ipratropium
bromide were stopped eight hours before testing, whereas long-acting theophylline and long-acting inhaled 2-agonists
(formoterol and salmeterol) were stopped for 24 hours. The bronchial flow test was performed in accordance to American
Thoracic Society and European Respiratory Society (ATS/ERS) guidelines, with the Lungtest 1000 (MES, Cracow,
Poland).'® FOT was performed 15 min before spirometry only in patients with asthma (study group). Patients with severe
airflow limitations (FEV; <30%) were excluded from the analysis in accordance with the inclusion criteria, as significant
obstruction could influence FOT measurements.

Forced Oscillation Technique (FOT)

The FOT assessment measures changes in airflow in response to an external pressure wave (a sinusoidal signal with
a defined frequency and amplitude) generated by a loudspeaker while not interfering with normal breathing. The resulting
respiratory impedance comprises both resistance (airway patency) and reactance (the elasticity and inertia of the
respiratory system). Low-frequency signals (eg, 5 or 8 Hz) are used to assess the entire bronchial tree.'” In patients
with obstructive diseases, resistance is increased, and reactance decreases due to peripheral airway obstruction. In
patients with interstitial lung disease, reduced compliance also causes lower reactance.

The Resmon Pro device (Restech SRL, Milan, Italy) was used in accordance with ATS/ERS guidelines.'”'® The
software automatically assessed the validity of the 5 Hz measurements using a coherence function. At least three valid
measurements were analyzed. The predicted resistance values at 5 Hz were calculated on the basis of sex-specific
reference standards.'®

Bronchodilator Reversibility Testing

Bronchodilator reversibility testing was performed for all asthmatic patients during the visit. After baseline spirometry,
the participants were given 400 pg of salbutamol (a short-acting B2 agonist) via a metred-dose inhaler and spacer
(Aerochamber Plus, Trudell Medical International, London, Ontario, Canada). Spirometry was repeated 15 minutes later.
A positive response to bronchodilator administration was defined as an improvement of at least 200 mL and 12% in
FEV, and/or forced vital capacity (FVC), respectively.'®

Statistical Analysis

Statistical analysis was conducted using Statistica 8.2 software (StatSoft, Poland). The Shapiro—Wilk test was performed
to determine whether the data were normally distributed. Nonparametric tests were used because the studied parameters
were not normally distributed. The data are expressed as the median (Me), as well as the minimum (Min) and maximum
(Max) parameter values. Mann—Whitney or chi-square tests were performed to compare two independent samples,
especially when comparing age subgroups. For dependent samples, Wilcoxon or McNemar tests were performed.
Spearman’s test was used to analyse the correlations between variables. A p value of less than 0.05 was considered to
indicate statistical significance for all tests.
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Results
Phenotyping of Asthma

Data from 345 patients who met the study criteria were used for the final analysis. The detailed data are shown in Table 1.
The distributions of asthma control and treatment levels across age subgroups in the studied asthmatic population are
shown in Figure 2.

Phenotyping for T2 asthma was performed for the included patients on the basis of biomarker analysis (eosinophilia
(>150/uL), FeNO (>20 ppm), IgE level (70 kU/L)) and a good response to inhaled and oral steroids, as well as the
presence of clinical features of allergic diseases. Low T2 asthma was confirmed when blood eosinophils were <150 cells/
pL, FeNO was <25 ppb and total IgE was normal or low, as well as there being a poor response to corticosteroids.
Mixed-type asthma (T2-high/T2-low overlap) was defined by the following criteria: blood eosinophils of 150-300 cells/
puL, FeNO of 25 ppb or more, and often elevated total IgE, as well as a partial response to corticosteroids.

A total of 165 (48%) patients had T2 asthma, 114 (33%) patients had low-T2 asthma, and 66 (19%) patients had
a mixed phenotype. An additional analysis of 87 patients with severe asthma according to GINA (for whom all the
necessary data were available) revealed that 49 patients had the T2 type, 17 patients had the mixed type, and 21 patients
had the low T2 type on the basis of the same criteria. Additionally, 21 patients were confirmed to have aspirin-induced
asthma on the basis of their medical history and/or an oral provocation test result.

Patients with asthma were found to have a higher prevalence of multimorbidity, as well as significantly higher rates of
depression and/or cognitive impairment. However, the remaining disease profiles were similar between the asthma group
and the control group of patients without obstructive disease in the same age range.

Table | Characteristics of the Clinical Outcomes of the Asthma Group Compared with the Non-Asthma Group

Variables Asthma Groupn = 345 (%) | Non-asthma Groupn = 410 (%) | P value
Median age (range), yrs 66.2 (60-87) 68.1 (60-89) 0.12
Female sex (%) 211 (61) 265 (64) 0.59
Current or past smoking 115 (33) 151 (36) 0.45
BMI £ IQR 25.1 £ 221 269 + 32 0.04
Late-onset asthma 110 (32) - -
Duration of asthma (years since diagnosis), median + IQR | 8.7 + 6.9 - -
ACT score, median = IQR 154 + 8.1 - -
Comorbidities”
Heart failure 97 (28) 128 (31) 0.08
Neoplasia 45 (13) 63 (15) 0.23
Obesity (BMI > 30 kg/m?) 110 (32) 148 (36) 0.02
Malnutrition (BMI < 18.5 kg/m?)" 47 (14) 38 (9) 0.0l
Arterial hypertension 197 (57) 230 (56) 0.22
Hypercholesterolemia 188 (54) 247 (60) 0.02
Diabetes type 2 98 (28) 108 (26) 0.18
Dementia 49 (14) 42 (10) 0.02
Depression 99 (29) 97 (24) 0.02
Osteoporosis 131 (38) 147 (36) 0.08
Degeneration of the musculoskeletal system* 229 (66) 285 (69) 0.07
Vision deterioration 288 (83) 351 (86) 0.09
Hearing deterioration 156 (45) 175 (43) 0.12
Other diseases 111 (32) 126 (30) 0.14
More than two mentioned diseases 205 (59) 186 (45) 0.01

Notes: * The assessment of this disease was based on a confirmed diagnosis, as evidenced by imaging studies, treatment and/or physical rehabilitation within the year
prior to analysis. * The patients were also asked to complete a short questionnaire (Mini Nutritional Assessment Short Form, MNA-SF). A maximum of 14 points could
be obtained. A score of 2 |2 indicates a normal nutritional status. A score of < || indicates possible malnutrition and the need for further assessment. Statistically
significant p-values between the asthma group and the control group are bolded.

Abbreviations: ACT, asthma control test; BMI, Body Mass Index; IQR, Interquartile range.
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Figure 2 Characteristics of asthma patients in different age groups (60-70, 71-80, and 81+ years). GINA2-GINAS: Asthma treatment steps to maintain disease control,
depending on disease severity, according to the Global Initiative for Asthma (2023). *Controlled asthma was significantly more common in the youngest subgroup (p =0.01).
** Uncontrolled asthma was significantly more common in the older subgroups (p =0.01).

A final diagnosis of asthma, COPD, or both conditions simultaneously could not be confirmed in 24 patients.
Therefore, these individuals were not included in the analysis.

The analysis of data on concomitant allergic diseases and allergy test results is presented in Table 2. Notably, most
eligible patients were not eligible for biological treatment at the time of data evaluation.

Respiratory Function Tests

The results of functional tests in the form of expected FEV1 percentages and R5 values for the different age groups are
presented in Figures 3 and 4. The median FEV1 values for the entire asthma population were 81% = 20.8% (IQR) and
1.89 L/s £0.79 (IQR). For R5, the values were 129% + 27.1% and 0.88 + 0.51 cmH,O/L/s. Patients over 80 years of age
achieved their age-appropriate FEV1 less frequently than younger patients did. No such differences were observed in R5
resistance in the FOT study (see Figure 4).

Asthma Therapy
The average daily use of inhaled steroids is presented in Figure 5. Significant differences were observed in the form of
lower inhaled steroid use in the older subgroups. The median daily dose of ICS (budesonide equivalent) for the entire
examined asthma population was 605 £ 275 pg (£ interquartile range=IQR).

The details of antiasthmatic drug use are presented in Table 3. Biological treatment was rarely used by the patients in
this study, whereas a large proportion of patients had chronic oral steroid use.

Quality of Life

The average total AQLQ score obtained by the asthma group during the visit was 3.78 + 0.91 (median + IQR), which was
significantly lower than that obtained by the non-asthmatic group (4.29 + 1.81, p =0.01).
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Table 2 Allergic Characteristics of the Studied Asthma Population (n = 345)

Variables

Asthma group

Clinical symptoms of atopy”
Allergic rhinitis
Atopic dermatitis
Food allergy
History of anaphylactic reaction
Serum concentration of total IgE kU/I, median values * IQR
Patients with IgE > 100 kU/L, n (%)
Blood eosinophilia, median values/mL * IQR
Hypersensitivity IgE mediated* to:
House dust mites
Grass pollens
Trees pollens
Cat
Moulds (Alternaria, Cladosporium)
Polysensitisation
Chronic rhinosinusitis**

201 (58)
189 (56)
45 (13)
36 (10)
27 (8)
128 + 91
117 (34)
179 + 88

8l (23)
59 (17)
32 (9)

@)

39 (11)
71 1)
112 (32)

Notes: * The diagnosis of allergic diseases was based on medical records, including ICD-10 codes and
documented treatment. *Allergies were confirmed on the basis of the results of allergen-specific IgE in
blood serum, with a cut-off point of > 0.7 kU/L for a positive value. ** Chronic rhinosinusitis was
confirmed on the basis of CT scans of the sinuses, a diagnosis based on the ICD-10 and treatment
documented in the patient’s notes.

Abbreviation: IQR, interquartile range.

Similar trends were observed for each analyzed domain: environmental exposure (4.21 + 0.95 vs 5.08 = 1.16),
emotional function (4.45 + 0.78 vs 4.91 = 0.97) and activity (3.01 £ 0.59 vs 4.0.8 + 0.83). The quality-of-life score was
significantly correlated with better asthma control, as determined by the ACT (Spearman’s rank correlation test, R = 0.77,

p=0.02). However, the AQLQ score was not correlated with the spirometric value (FEV,).

percentage of the norm achieved according to the

ERS/ATS criteria

M 60-70 W 71-80 W81+

Figure 3 Average percentage of the FEVI norm achieved in different age groups (60-70, 71-80, and 81+ years). The interpretation of the results was based on ERS/ATS
standards (ETS-European Respiratory. Society, ATS — American Thoracic Society). * Patients over 80 years of age achieved a significantly lower percentage of the FEVI norm

than younger patients did (p=0.01).
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Figure 4 Comparison of the average percentages obtained for the R5 resistance norm in the study of forced respiratory oscillations in different age groups (60-70, 71-80,
and 81+ years). No significant differences were observed among the age groups.
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Figure 5 Average daily doses of inhaled steroids converted to budesonide in different age groups (60-70, 71-80, and 81+ years). The graph shows the average daily dose,
the standard deviation and the median. The average daily dose of inhaled steroids was significantly lower in the older subgroup than in the younger subgroups (p = 0.01).

Analysis of the AQLQ scores revealed no significant differences in quality of life among the age subgroups.

Compared with the non-asthmatic group, the asthma group had significantly poorer results in all domains. These data
are presented in Table 4. Moreover, the average SF-36 scores were significantly worse for the asthma group over 80 years
of age than for the younger groups in terms of general perceptions (53.521 vs 46.991, p=0.01).

Discussion
Asthma is estimated to affect approximately 7-10% of people older than 60-65 years, aligns with global estimates
reported by Gibson et al (2010) and Hanania et al (2011), who also highlighted diagnostic problem of asthma and
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Table 3 Antiasthmatic Drugs Used by the
Patients in the Study (n = 345)

Medications N (%)
SABA 281 (81)
LABA 231 (67)
ICS 215 (62)
Including LABA + ICS 165 (48)
Antileukotriene 46 (13)
SAMA 49 (14)
LAMA 58 (17)
Including LABA + LAMA + ICS* | 38 (I1)
Including LABA + LAMA* 26 (8)
Biological therapy 17 (5)
Temporarily oral steroids 185 (54)
Constant oral steroids 45 (13)
Theophylline 39.(11)
GINA: treatment steps

GINA | step 24 (7)
GINA 2 step 88 (26)
GINA 3 step 75 (22)
GINA 4 step 71 (20)
GINA 5 step 87 (25)

Notes: * Patients were included regardless of the
number of individual drugs listed.
Abbreviations: ICSs, inhaled steroids; LABA, long-
acting beta2 agonist; LAMA, long-acting anticholiner-
gic; SABA, short-acting beta2 agonist; SAMA, short-
acting anticholinergic.

Table 4 Detailed Results of the SF-36 Questionnaire

Organised by

Domain
Components Asthma Group | Control Group | P value
Physical 41.826 67.126 0.0l
Physical role limitation 58.737 79.630 0.03
Mental role limitation 61.013 82.232 0.11
Social 80.924 90.720 0.02
Mental 76.215 82.221 0.03
Energy 59.622 88.111 0.04
Pain 48816 75.329 0.0l
Change in health 43.719 48.816 0.03
General health perception | 53.521 56.221 0.04

Notes: A significantly worse average quality of life score was observed in the asthma group for

all domains.

comorbidities in this age group.”'* Similarly, local data from Central and Eastern Europe confirmed a comparable

observations in asthmatic older people.'?

The diagnosis of asthma in older adults presents several unique challenges due to physiological changes associated

with ageing, symptoms that overlap with those of other diseases, and atypical presentations of the disease.

19-21

The comorbidity in patients with asthma presented here has the effect of either masking or mimicking asthma itself.

Notably, the observed differences in the disease profiles of patients with and without asthma may be key. The higher

prevalence of dementia and depression episodes, as well as the presence of more comorbidities, in asthma patients may
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suggest that they find it more difficult to verbalize health problems, including asthma itself. Our results regarding the
coexistence of cognitive disorders and poorer asthma control are in line with Bozek and Jarzab (2011), who found that
appropriate asthma management improved mental and physical function in elderly patients with Alzheimer’s disease.”
This highlights the importance of comprehensively evaluating asthma patients and defining comprehensive treatment
plans. However, it should be noted that diseases such as type 2 diabetes and osteoporosis were not significantly more
prevalent in the entire asthma population than in the non-asthmatic group, which is consistent with other studies.”*~*
However, these observations do not apply to patients with severe asthma who use oral steroids and experience various
complications as it was confirmed by other authors.?* The typical changes associated with ageing undoubtedly affect the
prevalence of asthma and other respiratory diseases. For example, normal ageing causes decreased lung elasticity and
chest wall compliance, as well as reduced respiratory muscle strength.”> These changes can obscure the typical
spirometry results used to diagnose asthma. This is particularly common in the oldest subgroup, in which malnutrition
and sarcopenia, which are typical of seniors, are also observed most frequently.?>*®

Another problem that needs to be emphasized is the difficulty of performing functional respiratory tests in seniors
with suspected obstructive diseases of the respiratory system. Reliable spirometry can be difficult because of physical
frailty, poor coordination and even cognitive impairment.?’ ° The authors report that in approximately one-third of the
examined patients, reversibility testing (the response to bronchodilators) was less clear or less powerful. In some seniors,
the subsequent exercise helped generate reliable results owing to the merit of the right medical staff. These observations
were confirmed by other authors.?®2° However, too little attention is still given to other methods of assessing respiratory
capacity that are easier for patients to cooperate with.

The use of the FOT as an easier method is understandable for this group of patients.’' The added value of the FOT,
particularly in diagnosing asthma in children, has been demonstrated by numerous studies and endorsed in ERS/ATS
recommendations.*>** The value of the bronchial reversibility test using the FOT has also been confirmed in other
international studies involving the prediction of such a test using spirometry.***> However, data evaluating the definitive
value of this test in diagnosing asthma in older people are still lacking. The obtained resistance values were found to be
significantly correlated with the FEV1 values obtained for patients with mild and moderate asthma, as well as for some
patients with severe asthma.’** Further research that accounts for both patient age and initial bronchial obstruction is
needed. Nevertheless, the FOT appears to be a valuable tool for diagnosing patients who are unable to cooperate with
spirometry.

Treatment and Pharmacotherapy
The asthma treatment strategy used for most of the analyzed patients was in line with the GINA standards.'
Approximately 25% of the patients changed their inhaled treatment regimen due to problems with adherence to specific
medications (these data were not published). There was also an underestimation or reduction in the daily dose of inhaled
steroids, impacting asthma control, particularly in the oldest age subgroup.' When comparing pharmacological manage-
ment, the underuse of inhaled corticosteroids (ICS) and the overreliance on oral corticosteroids and short-acting beta-
agonists (SABA) in our cohort mirrors the findings of Tomasello et al (2024) and Hung et al (2024), who reported similar
trends in the US and Italian populations.®’~®

Another negative trend observed in the presubmitted study was the relatively large number of patients with periodic
oral steroid use and the very small number of patients who qualified for biologic treatment.>® Despite the availability of
programs for biological drugs, this phenomenon is underpinned by the need to maintain a treatment regimen and
cooperate with other therapies due to multimorbidity, as well as the lack of stereotypical exclusion of seniors owing to
age and diagnostic concerns.

Conversely, long-acting beta2 agonist (LABA), combination drugs and short-acting beta2 agonist (SABA) abuse were
also common in the younger age groups included in this study.

In many cases, conflicts due to a lack of therapeutic synchronization have been observed, eg, the use of nonselective
beta-blockers in patients with arrhythmia and asthma, which significantly worsened ventilatory parameters in the absence
of patient observation.*’
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In conclusion, asthma treatment should be personalized for all patients, especially those with asthma, on the basis of
the GINA criteria, the patient’s ability to conduct and maintain therapy, and the other necessary therapies, which should
be properly combined.

Quality of Life in the Elderly Population

Asthma can significantly reduce the quality of life of older adults.'” Age-related changes in lung function, alongside
other chronic illnesses, exacerbate symptoms such as shortness of breath, coughing and wheezing, making these
symptoms more challenging to manage. This can lead to reduced physical activity, fatigue and dependence on others.

Psychologically, asthma can lead to anxiety, depression and sleep disturbances, particularly when symptoms occur at
night. Socially, elderly individuals may withdraw from activities because of a fear of asthma attacks, which can lead to
isolation. The financial burden of treatment can also cause stress.*!

The reduced quality of life (QoL) reported by our participants, particularly in the oldest subgroup, corroborates
previous global studies (Gibson et al, 2010; Dyer et al, 1999),19’42 which also demonstrated that aging, comorbidities, and
poorer asthma control are closely linked to functional decline.'®-*"**

However, the limitations of the study may have affected the results in many cases. These include partially retro-
spective data, not all of which could be updated at the time of the visit, and a relatively large group of patients with
obstructions who were ineligible for the study owing to diagnostic concerns. This particularly applies to patients with
advanced bronchial obstructions for whom the correct bronchial reversal procedure has not been performed. A separate
management consensus is needed for this group to avoid the misdiagnosis of asthma as COPD or an overlapping

syndrome. Currently, such data are in preparation for publication.

Conclusion

In older adults, asthma remains undertreated despite its significant effects on health and quality of life. This study
revealed that elderly patients often present with multimorbidity, poorer asthma control, reduced lung function and limited
access to advanced therapies such as biologics. The lower ICS doses in older subgroups and the frequent use of oral
steroids indicate a need for more personalized and age-adjusted treatment strategies. Patients over the age of 80 have
worse asthma control more frequently as a result of insufficient treatment.
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