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Asthma is considered a general term for various endotypes
and phenotypes that share clinical manifestations (wheezing,
shortness of breath, cough, and chest tightness) and are
accompanied by variable airflow obstruction [1]. Identifying
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inflammatory endotypes has brought us closer to precision
medicine, especially in severe asthma [2]. Stratification
according to inflammatory endotype is deemed a central
component in the asthma management algorithm [3].

The stability of the proposed phenotypes over time has not
been fully clarified. Current evidence points to 4 phenotypes
that are relatively stable over 1 year and are differentiated
by clinical severity, response to prescribed therapy, and the
underlying T2 gene expression profile [4]. However, only some
of these phenotypes have been shown to be equally stable over
12 months of follow-up, with many possible factors affecting
phenotype stability.

Our study aimed to analyze the stability of inflammatory
biomarkers over 2 years in adults with asthma who make up
the MEGA project cohort [5-7]. The methodology has been
described in previous studies [5,6]. Data on peripheral blood
eosinophilia (PBE), induced sputum, fractional exhaled of
nitric oxide (FeNO), and pulmonary function were analyzed
in 211 patients with complete data available. The inflammatory
profile was diagnosed as T2-high when PBE was >150/uL or
FeNO was >20 ppb and T2-low when PBE was <150/uL and
FeNO was <20 ppb [8]. Eosinophilic sputum was defined as
an eosinophil percentage >3%. These data were measured
at baseline (V1), 12 months (V2), and 24 months (V3).
Quantitative variables were reported as mean and standard
deviation and qualitative variables as absolute and relative
frequencies. Intergroup comparisons were performed using the
x* test or Fisher exact test for qualitative variables and analysis
of variance or the Kruskal-Wallis test for quantitative variables.
Normality was analyzed using the Kolmogorov—Smirnov test.
Correlations were estimated using the Spearman test. A P value
of <.05 was considered significant. Instat6 (GraphPad) was
used for the statistical calculations and graphs.

At V1, 186 (88%) patients had a T2-high phenotype, which
remained unchanged in 73.6% and 61.3% of patients at V2 and
V3, respectively. In the 25 patients with a T2-low phenotype
at V1, 64% and 100%, respectively, remained unchanged. A
low correlation was found between the phenotype profiles
at V1 and V2 (r=0.24, P=0.02 [agreement in 59.5% of
the observations]), between V2 and V3 (r=0.49, P<0.01
[agreement in 63.9% of the observations]), and between V1
and V3 (r=0.19, P=0.17 [nonsignificant] [agreement in 51.6%
of the observations, Figure]).

Of note, sputum data were available for only 45 patients
at all follow-up visits. Twenty-four (53.3%) were eosinophilic
at V1, although only 16 (35.5%) remained eosinophilic at V2.
Moreover, 5 patients (11.1%) with no eosinophilic sputum
at V1 had become eosinophilic at V2. At V3, 6 (37.5%)
of the 16 eosinophilic sputum samples from V2 remained
eosinophilic, in addition to the other 3 patients who were
noneosinophilic at V1 and became eosinophilic at V3 (Figure).
A moderate correlation was observed between the presence
of >3% eosinophilia in sputum between V1 and V2 (1=0.48,
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Figure. Changes in phenotype over 2 years. A, T2 profile. B, Sputum
profile. eos indicates eosinophilic.

P=.005); this was lower between V1 and V3 (= 0.08, P=.79
[nonsignificant]). There was no significant difference in
inflammatory biomarkers, lung function, or asthma control
between patients whose sputum became eosinophilic or
noneosinophilic or remained the same as at V1 (all P<.05)
(Supplementary Table I).

There was no correlation between T2 profile and
eosinophilic sputum at any visit (r=0.05 for V1, r—=0.08 for
V2, and r=0.04 for V3 [all P>.05, nonsignificant]).

No statistically significant differences were found in
peripheral blood eosinophil values during the first 12 months
of follow-up. However, there were significant differences
between V1 and V3 (P<.0001). No significant differences
in FeNO levels or total IgE levels were found between
the follow-up visits. To determine whether the number of
patients with fixed obstruction varied between the follow-up
visits, we compared the data from V1 with those recorded at
V2 and V3 and found no statistically significant differences
(Supplementary Table I).

The low correlation between the phenotype profiles could
be explained by the loss of data during follow-up. However,
this bias is minimized, since the analyses were performed for
paired data. Another possible explanation is the instability
inherent to asthma, given that, by definition, it is a variable
disease. However, this is not a novel finding, as reported
elsewhere for pediatric asthma with significant phenotypic
variability [9]. A surprising finding from the analysis of this
cohort was the absence of a good correlation between sputum
eosinophilia and the classification of patients as T2-high [7],
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even considering that the cut-off point for eosinophilia was
set at 150/pL. Other studies demonstrated that the absence
of sputum eosinophilia was a consistent finding 4 weeks
and 5 months after the first visit [10]. Another interesting
finding of our study was that peripheral blood eosinophil
samples remained stable during the first 12 months of
follow-up, although significant differences were found at
24 months (Supplementary Table 1), suggesting that more
than 12 months of follow-up is necessary to objectify the
instability of the inflammatory phenotypes. Therefore, studies
with only 12 months of follow-up [3,10] may underestimate
this finding. Pulmonary function remained stable, with little
change observed in patients affected by fixed obstruction
over a 2-year follow-up period (Supplementary Table I).
These findings can be explained by the observation that
bronchial remodeling is poorly reversible with current asthma
treatment.

In summary, we present our results after a 2-year follow-up
of patients with asthma. The instability of inflammatory
phenotypes in induced sputum and peripheral blood eosinophil
data was observed at 2 years, although greater stability was
observed during the first year of follow-up.
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