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ABSTRACT

Background: Aging implies changes in terms of lung function, immune system, and respiratory
and extra-respiratory comorbidities. Few studies have specifically addressed the relevance of age
on severe asthma burden and control. We aimed to evaluate whether age acts as an independent
determinant of asthma severity, in terms of clinical, functional, and inflammatory profile, and to
explore potential cofactors that contribute to a more difficult disease control in different age
groups.

Methods: Patients from Severe Asthma Network Italy (SANI) registry were retrospectively divided
in subgroups according to their age. Cutoffs for age were established according to quartiles in
order to obtain a comparable number of patients for each group, and then rounded for the sake of
simplicity.

Results: Overall, 1805 severe asthma patients were analyzed. Lung function represented the
most important age-related variable. On the opposite the level of asthma control was not differ-
ently distributed among age ranges. In young people the presence of atopy-related comorbidities
(allergic rhinitis, atopic dermatitis) predominated, whilst systemic-metabolic and degenerative
comorbidities such as diabetes, cardiovascular diseases, anxious-depressive syndrome, and
osteoporosis prevailed in elderly. Bronchiectasis and sleep disturbances were significantly asso-
ciated with age.

Conclusions: Despite that it cannot be considered a treatable trait, our study suggests that age
should be evaluated within a personalized approach to severe asthma patients, in order to provide
a better clinical profiling and a more tailored treatment strategy.
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BACKGROUND

Assessing the inflammatory pheno-endotype of
severe asthma patients is a critical issue in their
management.1 However, a proper approach to the
disease should not be limited to the identification
of major inflammation drivers, as well as the
definition of T2-high or T2-low pattern, as other
factors might affect the clinical course.2 Recently,
the treatable traits approach has been introduced
as a step forward towards personalized medicine.
Despite it cannot be considered a treatable
trait, age might have an impact on asthma at
different levels, in terms of comorbidities as
well as progressive impairment of lung function
and immune response.3–5 In addition, as the
proportion of the world’s population over 45
years is projected to increase rapidly, investigation
of the preventable age-related determinants of se-
vere asthma, and treatment of the reversible age-
related risk factors that contribute to severe
asthma, should be part of a tailored clinical and
therapeutic approach. This study aimed to evaluate
whether age acts as an independent determinant of
asthma severity, in terms of clinical, functional, and
inflammatory profile. The analysis also explored
potential cofactors associated to patients’ age and
potentially contributing to a more difficult disease
control in different age sub-groups.
METHODS

Data were collected from Severe Asthma
Network Italy (SANI) registry. SANI is a web-based
observatory that collects demographic, clinical,
and functional data, as well as inflammatory bio-
markers of patients with severe asthma, defined
according to European Respiratory Society (ERS)/
American Thoracic Society (ATS) classification and
aged >12 years, recruited by accredited centers
homogeneously spread out on the national terri-
tory. Considering the real-life perspective pro-
vided by SANI registry, no exclusion criteria
(including the possibility to have received a diag-
nosis of asthma-COPD overlap) were present in
the protocol. Information collected in the SANI
registry include demographic, clinical (ie, allergic
sensitizations, comorbidities, information on
asthma exacerbations, asthma control, asthma-
related quality of life), functional (lung function
parameters), inflammatory (ie, blood eosinophils,
serum IgE, exhaled nitric oxide) and asthma-
related treatment data.6

Patients were divided in subgroups according
to their age. However, as exploring the relevance
of age as an independent determinant of asthma
severity and burden was the primary outcome of
the study, the population was not clustered ac-
cording to pre-determined age-ranges, but age
distribution within the sample was observed. In
particular, cutoffs for age were established ac-
cording to quartiles in order to obtain a compa-
rable number of patients for each group for
statistical reasons, and then rounded for the sake
of simplicity. Clinical, functional, and inflammation
related variables were considered (Tables 1–3).
More in detail, BMI, smoking habits, age at
asthma onset, disease duration, asthma severity
according to GINA classification, disease control
(patient’s reported outcomes and exacerbations
requiring oral corticosteroids [OCS]), and both
respiratory and extra respiratory comorbidities
were analyzed as part of the patient’s clinical
profile. In terms of lung function, pre- and post-
bronchodilator parameters were considered. In
order to assess inflammatory features peripheral
eosinophils and neutrophils count, total serum IgE
concentration, and FeNO measurement were
included. According to the secondary outcome of
the study, which was investing potential cofactors
associated to patients’ age and potentially
contributing to a more difficult disease control in
different age sub-groups, patients’ characteristics
were then compared between age groups using
mean � SD and median (1st quartile [Q1]–3rd
quartile [Q3]) for symmetrical and asymmetrical
quantitative variables, respectively, and pro-
portions (%) for categorical variables; we tested
differences between groups using the Kruskal-
Wallis test for quantitative variables, Chi squared
and Fisher’s exact tests for categorical variables as
appropriate.
RESULTS

Overall, 1805 patients affected by severe
asthma were analyzed. Table 1 shows patients’
characteristics by age group. Patients were aged
14–86 years old. Females represented 61.7% (n
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Characteristic Data
available (n)

Overall
(n ¼ 1805)

Age 14-44 y
(n ¼ 335)

Age 45-54 y
(n ¼ 447)

Age 55-64 y
(n ¼ 574)

Age 65-86 y
(n ¼ 449) p-valueb

Female, n (%) 1805 1113 (61.7) 208 (62.1) 280 (62.6) 356 (62.0) 269 (59.9) 0.84

Ethnicity, n (%)
Caucasian 1758 1706 (97.0) 303 (93.5) 421 (96.6) 546 (97.7) 436 (99.3) <0.001
Other 52 (3.0) 21 (6.5) 15 (3.4) 13 (2.3) 3 (0.7)

Height,
mean � SD (cm)

1747 165.3 (�9.7) 167.7 (�8.9) 167.1 (�9.7) 164.6 (�9.5) 162.8 (�9.8) <0.001

BMI, mean � SD
(kg/m2)

1745 26.3 (�5.0) 25.0 (�5.2) 25.7 (�4.6) 26.7 (�5.0) 27.2 (�4.9) <0.001

Smoking habits, n
(%)
Non-smoker 1772 1242 (70.1) 229 (69.6) 326 (73.8) 393 (69.8) 294 (67.1) <0.001
Ex-smoker 461 (26.0) 70 (21.3) 100 (22.6) 155 (27.5) 136 (31.0)
Current smoker 69 (3.9) 30 (9.1) 16 (3.6) 15 (2.7) 8 (1.8)

Pack Years,
median (Q1-Q3)a

500 10 (5–20) 5.0 (2.0–10.0) 10.0 (4.0–20.0) 10.2 (5.3–20.0) 10.0 (6.0–25.0) <0.001

Age at asthma
onset, mean � SD
(y)

1618 33.4 (�16.8) 20.1 (�11.0) 30.0 (�14.0) 36.4 (�15.1) 43.2 (�17.5) <0.001

Age at asthma
diagnosis,
mean � SD (y)

1638 35.8 (�16.8) 22.2 (�10.9) 31.7 (�13.9) 39.0 (�14.8) 46.0 (�17.6) <0.001

Disease duration,
median (Q1-Q3)
(y)

1606 19.0 (10.0–32.0) 12.0 (6.0–22.0) 18.0 (8.0–32.0) 20.0 (11.0–34.0) 25.0 (14.0–40.0) <0.001

GINA
classification, n
(%)
Step 4 1587 220 (13.9) 42 (14.0) 54 (13.5) 70 (14.0) 54 (13.9) 0.99
Step 5 1367 (86.1) 258 (86.0) 345 (86.5) 429 (86.0) 335 (86.1)
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1113) of the cohort. Most patients were Caucasian
(97%). Regarding ethnicity, we observed a higher
number of patients belonging to non-Caucasian
ethnic groups in younger patients. Mean body
mass index (BMI) was 26.3 (�5.0) and showed a
gradual increase from young patients to the
elderly.

Most patients in our population were not active
smokers, but among smokers, active ones were
significantly more frequent in younger age groups,
whereas the proportion of ex-smokers was higher
in the older groups.

Late onset asthma was more commonly referred
by elderly patients, who also presented a longer
disease duration and an older age at diagnosis
when compared to youngest.

Interestingly, no significant differences in
asthma severity and control were found between
age groups. In particular, the proportion of pa-
tients diagnosed with GINA step 4 or 5 was com-
parable across different age groups. No significant
differences between different age groups were
found in asthma control in terms of exacerbation
rate.

Table 2 reports patients’ comorbidities by age
group. Allergic rhinitis was significantly more
prevalent among younger patients, as well as
atopic dermatitis. Our data showed a
homogeneous distribution of perennial and
seasonal allergic sensitization between groups,
suggesting there is no significant difference in
sensitization profile between age groups.

Interestingly, no significant different distribution
of chronic rhinosinusitis with and without nasal
polyps was found between age groups. On the
opposite, the presence of sleep disturbances
seemed to increase with age. In our population,
snoring was significantly more frequent in subjects
older than 45, and obstructive sleep apnea syn-
drome (OSAS) in older than 55. Similarly, the
coexistence of gastroesophageal reflux disease
(GERD) showed a linear increase with age, as well
as bronchiectasis. ASA/NSAIDs hypersensitivity
seems to equally affect younger and older pa-
tients. Cardiovascular diseases, anxious/depres-
sive syndrome, type-2 diabetes and osteoporosis
were more prevalent in older patients. The distri-
bution trend of obesity seemed to parallel aging.

https://doi.org/10.1016/j.waojou.2024.100941


Comorbidity Data available (n) Overall
(n ¼ 1842)

Age 14-44 y
(n ¼ 335) Age 45-54 y (n ¼ 447) Age 55-64 y

(n ¼ 574)
Age 65-86 y
(n ¼ 486) P-valuec

Allergic rhinitis, n
(%)

1746 769 (44.0) 174 (53.4) 199 (45.8) 232 (42.0) 164 (37.8) <0.001

Perennial allergic
rhinitis, n (%)a

769 575 (74.8) 135 (77.6) 152 (76.4) 162 (69.8) 126 (76.8) 0.22

Seasonal allergic
rhinitis, n (%)a

769 224 (29.1) 52 (29.9) 57 (28.6) 74 (31.9) 41 (25.0) 0.52

Chronic
rhinosinusitis
without nasal
polyps, n (%)

1702 496 (29.1) 82 (25.6) 146 (34.4) 151 (28.1) 117 (27.9) 0.044

Nasal polyposis
last 12 months, n
(%)

1761 777 (44.1) 124 (37.7) 201 (46.0) 262 (46.8) 190 (43.7) 0.051

Underwent
polypectomy last
12 months, n (%)b

571 454 (79.5) 68 (79.1) 126 (79.8) 152 (80.0) 108 (78.8) 0.99

Sleep quality last
12 months, n (%)
Nothing to report 1648 1209 (73.4) 242 (79.9) 304 (73.8) 363 (68.9) 300 (73.9) 0.006
Snoring 347 (21.1) 50 (16.5) 93 (22.6) 126 (23.9) 78 (19.2)
OSAS 92 (5.6) 11 (3.6) 15 (3.6) 38 (7.2) 28 (6.9)

Bronchiectasis, n
(%)

1472 314 (21.3) 34 (12.4) 70 (20.1) 103 (21.8) 107 (28.5) <0.001

Atopic dermatitis,
n (%)

1758 119 (6.8) 39 (11.9) 31 (7.2) 22 (3.9) 27 (6.2) <0.001

ASA/NSAID
hypersensitivity, n
(%)

1734 281 (16.2) 46 (14.3) 64 (14.9) 85 (15.5) 86 (19.8) 0.13
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Comorbidity Data available (n) Overall
(n ¼ 1842)

Age 14-44 y
(n ¼ 335) Age 45-54 y (n ¼ 447) Age 55-64 y

(n ¼ 574)
Age 65-86 y
(n ¼ 486) P-valuec

GERD diagnosis,
n (%)
No 1744 1075 (61.6) 215 (67.0) 278 (64.2) 330 (59.5) 252 (57.9) 0.048
Confirmed 482 (27.6) 68 (21.2) 111 (25.6) 166 (29.9) 137 (31.5)
Suspected 187 (10.7) 38 (11.8) 44 (10.2) 59 (10.6) 46 (10.6)

Obesity (BMI
�30 kg/m2), n (%)

1745 352 (20.2) 47 (14.5) 73 (17.0) 126 (22.6) 106 (24.4) 0.001

Cardiovascular
disease, n (%)

1609 437 (27.2) 20 (6.5) 70 (17.4) 160 (32.1) 187 (46.6) <0.001

Anxious-
depressive
syndrome, n (%)

1598 155 (9.7) 14 (4.6) 29 (7.4) 61 (12.2) 51 (12.8) <0.001

Type-2 diabetes,
n (%)

1617 87 (5.4) 3 (1.0) 9 (2.2) 37 (7.3) 38 (9.5) <0.001

Peptic ulcer, n (%) 1600 24 (1.5) 0 (0.0) 7 (1.7) 7 (1.4) 10 (2.5) 0.023

Osteoporosis, n
(%)

1457 229 (15.7) 9 (3.0) 36 (10.0) 83 (18.7) 101 (28.6) <0.001

Table 2. (Continued) Patients’ comorbidities, by age group. Abbreviations: ASA: Acetylsalicylic Acid; NSAID: Non-Steroid Anti-Inflammatory Drugs; BMI: Body Mass Index; GERD: Gastroesophageal
Reflux Disease; OSAS: Obstructive Sleep Apnoea Syndrome. aCalculated among patients with allergic rhinitis. bCalculated among patients with nasal polyposis in the last 12 months. cKruskal-Wallis test for
quantitative variables, chi-square or Fisher’s exact test for categorical variables
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Data available (n) Overall
(n ¼ 1842)

Age 14–44 y
(n ¼ 335)

Age 45–54 y
(n ¼ 447)

Age 55–64 y
(n ¼ 574)

Age 65–86 y
(n ¼ 486) p-valuea

Absolute eosinophil
count, median (Q1-Q3)

1387 0.4 (0.1–0.7) 0.4 (0.1–0.7) 0.4 (0.1–0.7) 0.4 (0.1–0.7) 0.3 (0.1–0.6) 0.68

Percentage eosinophil
count, median (Q1-Q3)

1254 4.4 (1.7–8.6) 4.0 (1.6–8.0) 4.8 (1.9–8.8) 4.6 (1.6–9.0) 4.3 (1.6–8.3) 0.49

Absolute neutrophil
count, median (Q1-Q3)

1070 4.0 (3.1–5.3) 4.2 (3.2–5.6) 4.0 (3.2–5.3) 3.8 (3.0–5.0) 4.2 (3.1–5.6) 0.046

Percentage neutrophil
count, median (Q1-Q3)

1033 55.3 (48.6–62.1) 56.8 (49.9–
63.5)

54.5 (48.3–
61.9)

54.2 (47.6–
60.0)

55.5 (48.5–
62.9)

0.057

Higher blood
eosinophil count,
median (Q1-Q3)

1013 0.6 (0.3–1.1) 0.6 (0.3–1.3) 0.7 (0.4–1.1) 0.6 (0.3–0.9) 0.6 (0.3–1.0) 0.19

Total serum IgE
concentration, median
(Q1-Q3)

1080 198 (77.4–483.9) 223.0 (87.4–
580.5)

193.0 (71.0–
416.0)

180.5 (71.5–
440.5)

233.0 (93.0–
511.0)

0.34

Chest CT last 2 years, n
(%)
No 1665 903 (54.2) 185 (59.7) 247 (59.5) 266 (50.0) 205 (50.2) <0.001
Yes, normal 300 (18.0) 59 (19.0) 77 (18.5) 100 (18.8) 64 (15.7)
Yes, altered 462 (27.8) 66 (21.3) 91 (21.9) 166 (31.2) 139 (34.1)

FVC pre-BD (L),
mean � SD

1303 3.1 (�1.0) 3.7 (�0.9) 3.3 (�0.9) 3.0 (�0.9) 2.6 (�0.9) <0.001

FVC % predicted pre-
BD, mean � SD

1288 91.4 (�20.0) 92.2 (�16.8) 91.8 (�19.4) 91.3 (�20.8) 90.4 (�21.5) 0.37

FVC post-BD (L),
mean � SD

499 3.2 (�1.0) 3.8 (�0.9) 3.4 (�0.9) 3.0 (�0.9) 2.7 (�0.8) <0.001

FVC % predicted post-
BD, mean � SD

490 93.8 (�19.0) 94.6 (�16.6) 92.6 (�17.9) 94.2 (�20.0) 94.0 (�20.5) 0.88

FEV1 pre-BD (L),
mean � SD

1308 2.1 (�0.8) 2.6 (�0.8) 2.3 (�0.8) 2.0 (�0.7) 1.6 (�0.7) <0.001

FEV1% predicted pre-
BD, mean � SD

1300 75.9 (�21.2) 78.9 (�19.0) 76.9 (�20.5) 76.4 (�22.3) 72.2 (�21.7) <0.001
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Data available (n) Overall
(n ¼ 1842)

Age 14–44 y
(n ¼ 335)

Age 45–54 y
(n ¼ 447)

Age 55–64 y
(n ¼ 574)

Age 65–86 y
(n ¼ 486) p-valuea

FEV1 post-BD (L),
mean � SD

673 2.2 (�0.8) 2.8 (�0.8) 2.4 (�0.7) 2.0 (�0.7) 1.8 (�0.6) <0.001

FEV1% predicted post-
BD, mean � SD

654 81.0 (�20.7) 85.1 (�19.1) 81.0 (�19.2) 79.8 (�21.6) 79.3 (�22.0) 0.013

FEV1/FVC pre-BD,
mean � SD

1295 67.6 (�12.2) 71.9 (�12.2) 69.0 (�11.4) 67.5 (�11.9) 63.3 (�12.0) <0.001

FEV1/FVC post-BD,
mean � SD

494 68.7 (�12.4) 73.6 (�11.4) 70.2 (�11.0) 68.4 (�12.4) 64.3 (�12.8) <0.001

Tiffeneau index %
predicted post-BD,
mean � SD

320 75.7 (�17.1) 80.2 (�15.8) 77.1 (�18.1) 78.1 (�16.1) 66.7 (�15.6) <0.001

FeNO (ppb), median
(Q1-Q3)

828 30.0 (16.0–55.0) 31.0 (15.0–
62.0)

30.5 (16.0–
61.5)

31.2 (17.0–
56.0)

25.5 (14.0–
50.0)

0.22

ACT, median (Q1-Q3) 1586 18.0 (13.0–22.0) 18.0 (14.0–
22.0)

18.5 (13.0–
22.0)

18.0 (13.0–
22.0)

18.0 (14.0–
22.0)

0.99

ACQ, median (Q1-Q3) 1183 2.3 (1.0–3.4) 2.2 (1.0–3.2) 2.3 (1.0–3.8) 2.3 (1.0–3.6) 2.3 (1.1–3.4) 0.58

AQLQ Score, median
(Q1-Q3)

1339 4.5 (3.5–5.8) 4.6 (3.6–5.8) 4.4 (3.4–5.8) 4.5 (3.6–5.8) 4.5 (3.4–5.7) 0.49

Symptom score,
median (Q1-Q3)

1336 4.5 (3.3–5.8) 4.6 (3.4–5.9) 4.3 (3.3–5.9) 4.4 (3.3–5.8) 4.5 (3.3–5.8) 0.73

Activity limitation
score, median (Q1-Q3)

1339 4.5 (3.5–5.7) 4.8 (3.7–6.0) 4.5 (3.5–5.7) 4.6 (3.6–5.7) 4.5 (3.4–5.5) 0.11

Emotional function
score, median (Q1-Q3)

1334 4.6 (3.4–6.2) 4.8 (3.6–6.0) 4.4 (3.4–6.0) 4.6 (3.4–6.2) 4.6 (3.4–6.2) 0.67

Environmental stimulus
score, median (Q1-Q3)

1334 4.5 (3.3–5.8) 4.5 (3.5–5.5) 4.3 (3.3–5.8) 4.5 (3.3–5.5) 4.3 (3.3–6.0) 0.78
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N. days of work lost last
12 months, n (%)
0 1059 665 (62.8) 108 (53.7) 149 (55.2) 202 (59.9) 206 (82.1) <0.001
1–7 134 (12.6) 34 (16.9) 44 (16.3) 41 (12.2) 15 (6.0)
>7 260 (24.6) 59 (29.4) 77 (28.5) 94 (27.9) 30 (12.0)

N. days subtracted
from free time last 12
months, n (%)
0 1009 543 (53.8) 94 (48.2) 136 (52.7) 164 (52.4) 149 (61.3) 0.10
1–7 113 (11.2) 29 (14.9) 31 (12.0) 34 (10.9) 19 (7.8)
>7 353 (35.0) 72 (36.9) 91 (35.3) 115 (36.7) 75 (30.9)

�1 admission in the
emergency room last
12 months, n (%)

1605 269 (16.8) 65 (22.3) 63 (15.7) 73 (14.2) 68 (17.0) 0.027

�1 unscheduled visit
last 12 months, n (%)

1382 408 (29.5) 77 (30.9) 101 (28.5) 128 (28.9) 102 (30.4) 0.90

N. exacerbations with
steroid use last 12
months, n (%)
0 1534 521 (34.0) 77 (27.9) 133 (33.9) 178 (37.0) 133 (34.6) 0.21
�2 482 (31.4) 95 (34.4) 132 (33.7) 139 (28.9) 116 (30.1)
>2 531 (34.6) 104 (37.7) 127 (32.4) 164 (34.1) 136 (35.3)

Table 3. (Continued) Patients’ clinical characteristics, by age group. Abbreviations: ACQ: Asthma Control Questionnaire; ACT: Asthma Control Test; AQLQ: Asthma Quality of Life Questionnaire; BD:
Bronchodilator; CT: Computed Tomography; FeNO: Fractional Exhaled Nitric Oxide; FEV1: Forced Expiratory Volume in the first second; FVC: Forced Vital Capacity; IgE: Immunoglobulin E. aKruskal-Wallis test for
quantitative variables, chi-square or Fisher’s exact test for categorical variables
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Functional, clinical and immunological data for
age group were evaluated as described in Table 3.
Laboratory data, including blood eosinophils,
neutrophils, and total serum IgE, did not differ
among age groups. Another marker of T2-high
inflammation, exhaled nitric oxide (FeNO),
showed a homogeneous distribution as well.

CT scan was more likely to be abnormal in older
patients compared to younger ones, consistently
with the distribution of bronchiectasis reported in
Table 2.

When looking at lung function assessment,
significantly lower values were observed in terms
of FVC, FEV1 and Tiffenau Index in elderly.

Of note, patient-reported outcomes and exac-
erbations defined as emergency room (ER) access
or not scheduled follow-up visits did not follow the
same distribution. In our population, no significant
difference was found in these parameters among
age groups, suggesting that a worse lung function
is not always correlated with a worse symptom
control neither with a higher number of
exacerbations.
DISCUSSION

Our study investigated the relevance of age as
an independent determinant of asthma severity by
analyzing severe asthma features in different age
groups, and by evaluating the prevalence of
asthma comorbidities in different ages. According
to that purpose, and differently from other
reports,3,5,7,8 the population was not clustered
according to pre-determined age-ranges, but
cutoffs were established according to age distri-
bution in our sample.

When looking at patient’s clinical profile, our
data confirm in the largest Italian elderly asthma
population sample some expected and already
described features,3,5,7–10 related to longer
disease duration and the recurrence of some
specific comorbidities aged patients. In young
people the presence of atopy-related comorbid-
ities (allergic rhinitis, atopic dermatitis) pre-
dominates, consistently with published data,
confirming that early onset asthma is more often
atopy-related.7
With aging, systemic-metabolic and degenera-
tive comorbidities such as diabetes, cardiovascular
diseases, anxious-depressive syndrome, and oste-
oporosis prevailed. Of note, most of the recurring
comorbidities are part of the known OCS-related
adverse events11 and might be hypothesized that
it is the case of their origin in our population,
due to the long disease duration, the limited
availability of alternative treatment options in the
past, and age-related steroid resistance develop-
ment as part of immune-senescence.8,10 However,
excluding OCS from the therapy of elderly
asthmatic should be considered a major goal.

Of note, we found that bronchiectasis also
significantly associated with age and were char-
acterized by a higher incidence in adults >45
years. Such comorbidity has not been specifically
focused by other reports;3,5,7–10 however it is
even more relevant in the elderly, not only as a
known risk factor for uncontrolled asthma,12

but also because bronchiectasis further
increasing susceptibility to infections, which is
also connected with immune-senescence.8,10

For those reasons bronchiectasis should be
regularly assessed through high resolution
computed tomography (HRCT) and properly
addressed as a treatable trait in all adult asthma
patients and especially in the elderly. Besides
macrolide antibiotics,13 some emerging data
suggest some benefit form specific biologic
treatment.14

Obesity prevalence was also significantly
higher in elderly, as confirmed by body mass in-
dex (BMI), which tends to increase with aging and
this component must undoubtedly be valued in
clinical practice. Of note, obesity, and dis-
metabolic conditions, when characterizing pa-
tients affected by diseases chronically requiring
steroid treatment, should be considered in the
light of corticosteroid-related comorbidities and
properly addressed by optimizing asthma treat-
ment itself.15 Other comorbidities associated with
asthma unexpectedly showed a comparable
distribution among the different age groups:
chronic rhinosinusitis with or without nasal
polyposis, non-steroid anti-inflammatory drugs
(NSAIDs) hypersensitivity, and sleep disorders.
Those conditions are known determinants of
worse asthma control, and some authors
suggested that specifically targeting such

https://doi.org/10.1016/j.waojou.2024.100941
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comorbidities substantially contributes to asthma
control. Their homogeneous distribution within
the various age groups is therefore extremely
relevant and suggests including the investigation
of those conditions in the checklist of severe
asthma patients’ assessment regardless their age.
When moving to lung function parameters, they
expectedly represent the most important age-
related variable. In fact, the physiological decline
in respiratory mechanics observed with ageing,
combined with a potentially longer disease dura-
tion in elderly,4,16 account for that. Of note, when
looking at patients’ reported symptoms and
exacerbation indicators, the proportion of
subjects characterized by poor asthma control
was not related to age, suggesting that the
relevance of spirometry evaluation as part of the
disease assessment and treatment response is
crucial independently of patients’ age, but when
interpreting the spirometry results, disease
duration and physiological decline in lung
function should be taken into consideration
especially in the elderly. The assessment of the
response to specific asthma treatments or the
definition of asthma remission should also be
tailored according to the same background
when evaluating lung function improvement.17

The above-mentioned observations seem to
confirm what is reported in the literature about the
need for a detailed analysis of spirometry in old
age, and about the possibility of identifying other
functional indicators different from the traditional
ones (FVC, FEV1, Tiffenau Index) that might have a
stronger correlation with disease control.18 Finally,
regarding the relationship between phenotyping
and endotyping, and the use of inflammation
biomarkers, our analysis only partially reflects
what is reported in the literature. Juvenile
asthma, as already mentioned, is more frequently
related to atopic diseases,19 sharing with them a
common T2 immune background. However, our
data showed that there is no statistically
significant difference in blood eosinophilic or
neutrophilic counts between different age
groups. In particular, there was neither higher
blood eosinophils in younger age groups
compared to the elderly, nor an increase in
neutrophilic count in the elderly compared to the
young. The same observation emerged from
the analysis of FeNO and total serum IgE,
which did not show higher values in the younger
age groups. The discrepancy between our
observation and other reports in the literature
might rely on the relatively young age of asthma
onset, with high intra-individual variability, within
the oldest subgroup of our population sample. In
fact it has been suggested that a long-standing
asthma is more often characterize by a T2 back-
ground also in elderly.10

However, on one hand the presented data are
consistent with the indication to always evaluate T2
related biomarkers in asthmatic patients, regard-
less of their clinical history and comorbidities. On
the other hand, they seem to confirm that,
although the understanding of the pathophysio-
logical mechanisms of asthma has progressed
considerably in recent years, the simplest and
commonly used biomarkers are not uniquely
related to the presence of T2-high or T2-low
inflammation, or that there are other mechanisms
that interfere with this relationship.20,21 However,
since the aim of this study was to analyze the
characteristics of patients in relation to age, this
evaluation went beyond the objective of the
investigation. In addition, the lack of data on
sputum eosinophils and neutrophils, which seem
to have a more relevant diagnostic correlation
with inflammation endotype,22 could represent a
limitation concerning the investigation of T2
biomarkers. On the other hand, sputum
collection and processing are not routinely
performed by all the referral centers for severe
asthma, due to complex procedure and the need
for dedicated personnel.

Generally speaking, asthma in the elderly used
to be considered a more difficult to
control disease, being associated with a higher
rate of healthcare costs when compared to
the same condition in younger individuals.8,10 Of
note, according to our findings, controlled/
uncontrolled asthma proportion, the mean
patients reported outcomes scores, and the rate
of asthma exacerbations requiring OCS are
equally distributed across all the subgroups of
our sample, and, unfortunately, it’s not due to an
overall increase of optimally controlled patients.
Both our observations and the evidence from the
literature suggest common and different age
related-determinants, the last including longer
disease duration, bronchiectasis, systemic comor-
bidities, inflammaging processes and immune-
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senescence for the elderly group.8,10 On the
opposite side, we demonstrated a higher
prevalence of active smoking in the 14–45 years
subgroup. However, although age cannot be
considered a treatable trait itself, still it associates
with age-specific comorbidities and determinants
of higher disease burden that deserve to be
investigated, assessed and properly treated ac-
cording to an age-tailored approach.
CONCLUSIONS

Our study aimed to provide additional tools that
allow the clinician a better profiling of the patient
suffering from severe asthma. Much has been said
in the literature about the need for proper phe-
notyping and endotyping of patients, and about
the use of biomarkers that help clinicians in this
process. Less amount of evidence has been pro-
vided about the clinical profiling of the patient in
particular in relation to age.

What our study highlights is that from a clinical
point of view the greatest difference between
young and old asthma patients is represented by
lung function aspects. This would suggest that a
timely intervention could prevent the worsening of
lung function; on the other hand, the evaluation of
lung function as a major treatment outcome might
be not appropriate in the elderly.

The preserved lung function in the youngest
should be considered a strong rationale for an
early tailored pharmacological intervention as well
as education on potential determinants of asthma
worsening, including smoking habits. In fact, we
observed a higher prevalence of active smoking
habit in the 14–45 years subgroup, which deserved
to be specifically addressed.

The other aspect that differentiates the
approach to elderly patients from the young ones
is the evaluation of intra- and extra-respiratory
comorbidities, which have a different profile by
age group. However, it is useful to consider that
some comorbidities related to a worse control of
the disease must be investigated and treated
regardless the patient age, such as NSAIDs hy-
persensitivity, chronic rhinosinusitis, and sleep
disorders.
Finally, the search for T2 related biomarkers
should always be performed, regardless of age,
history of atopic comorbidities, and smoking his-
tory, given their relevant role in the therapeutic
approach. Furthermore, the lack of difference in T2
biomarkers and the frequent presence of systemic
comorbidities in elderly which can be negatively
affected by the use of oral corticosteroids (OCS)
strongly support the use of biologics, when indi-
cated, given their steroid sparing effect.

In conclusion, our study provides some insights
about potential tools for a personalized approach
to patients suffering from severe asthma with
particular attention to what are the clinical and
instrumental data to be valued depending on age,
and what clinical outcomes should be assessed as
a marker of disease control and treatment
response.
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