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ABSTRACT

We investigated the time course of change of type-2
asthma biomarkers after a severe asthma exacerbation.
Blood eosinophils were lowest immediately after
treatment was initiated (0.07 vs 0.33x 10/, p<0.001)
while serum IgE levels were at their highest (339 vs 249
U/L, p<0.001). Fractional exhaled Nitric Oxide levels
were lowest 2 weeks after treatment (23 vs 33 ppb,
p=0.06) and serum periostin levels were lowest 1 week
after treatment (45-9 vs 50-9 ng/mL, p<0.001). A delay
of 4-8 weeks following a severe exacerbation is required
if these biomarkers are used to guide the ongoing
management of patients with asthma.

Trial registration number Post-results; The Australia
New Zealand Trial Registry, >ACTRN12614000443695.

INTRODUCTION

Peripheral blood eosinophils, fractional exhaled
nitric oxide (FeNO), serum periostin and serum IgE
are all markers of type-2 inflammation in asthma.
Peripheral blood eosinophils, FeNO and serum
periostin are predictors of response to treatment
with monoclonal antibody therapy directed against
IgE," Interleukin (IL) 4 receptor-alpha, IL-5° and
IL-13.%° Blood cosinophil levels are used to deter-
mine eligibility for monoclonal antibody therapy
directed against IL-5,° and monoclonal antibody
therapy directed against IgE is indicated in patients
within a target serum IgE range.” The time course
of changes of these collective biomarkers during
and after a severe exacerbation of asthma have not
previously been described. We have established the
time course of changes in these biomarkers in the
12 weeks after a severe asthma exacerbation and
treatment thereof.

METHODS
The full methods, results and their interpreta-
tion are detailed in the online supplementary file.
In summary, we recruited 34 adults aged 18-75
years, from the Wellington Hospital Emergency
Department and participating general practitioners.
The participants presented within 24hours of
commencing systemic corticosteroid therapy for a
severe exacerbation of asthma, as defined by the
American Thoracic Society/European Respiratory
Society.® Courses of corticosteroids separated by
more than a week were treated as separate severe
exacerbations. The trial was prospectively regis-
tered with the Australia New Zealand Trial Registry
(ACTRN12614000443695).

At enrolment, the participants completed the

Asthma Control Questionnaire-5, undertook
spirometry and assessment of FeNO and blood
samples for blood eosinophils, serum IgE and serum
periostin. Further visits took place at 1, 2, 4, 8 and
12 weeks, with repeat measurements undertaken
as outlined in the study plan (online supplemen-
tary table S1). If a participant suffered a further
exacerbation after enrolment, this was treated as a
new exacerbation for the purposes of analysis. The
severe exacerbation onset was marked as the day of
commencement of systemic corticosteroids.

Normality assumptions for FeNO, serum peri-
ostin and serum IgE were not met, so these vari-
ables were analysed on a logarithm-transformed
scale. Mixed linear models were used to compare
the reference 12-week biomarker measurement
with each repeated measure, using a repeated meas-
ures design. A type I error rate of 0.5 and associated
95% CI are shown, for individual statistical tests,
SAS V.9.4 was used.

RESULTS

The flow of participants is shown in online supple-
mentary figure S2. A total of 34 participants enrolled
in the study as described in online supplementary
table S2. The average length of systemic corticos-
teroid prescription was 10.9 days (range 1-28 days)
with the participants taking an average dose of
36mg of prednisone per day (range 20-60 mg per
day). Most participants had a single severe exacer-
bation over the 12 weeks (25/34, 74%), with six,
two and one participant having two, three and four
severe exacerbations, respectively, resulting in 43
exacerbations in total.

The time course of the changes in blood eosin-
ophils, FeNO, serum periostin and serum IgE all
varied during and after treatment for a severe exac-
erbation of asthma (table 1, figure 1A-D). Blood
eosinophils, serum periostin and FeNO fell 1 day,
1week and 2weeks after treatment with systemic
corticosteroids, respectively. In contrast the initial
serum IgE measurement was higher than the refer-
ence week 12 value. All the biomarkers achieved
a relatively stable level within 4-8 weeks after the
start of a severe exacerbation.

DISCUSSION

These findings demonstrate that the magnitude
and duration of change in type-2 biomarkers vary
during and after a severe exacerbation, and recent
exacerbation history should be considered in order
to understand the magnitude of such changes, if
these biomarkers are to be used in clinical practice
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Figure 1
an exacerbation.

for patient management or treatment decisions. These differ-
ences are likely due to different pathways for synthesis and
migration between vascular and tissue compartments, lifespans
and responses to steroid treatment of each biomarker.

Our study has some methodological limitations. First, a clini-
cally important change in the different type-2 biomarkers has not
been determined, although this does not affect the main conclu-
sions of the study. This study was designed to detect a difference
in serum periostin, and it is likely that the sample size was too
small to detect a meaningful change with respect to FeNO which
has greater intraparticipant variability compared with periostin.*
Due to the large number of statistical tests, some of the statisti-
cally significant associations may be a result of type 1 error rate
inflation. Baseline measurements of the type-2 biomarkers and
lung function during a stable disease phase prior to the exacer-
bation were not obtained, as enrolment was dependent on the
participant having started systemic corticosteroids for a severe
exacerbation. We, therefore, compared all periostin levels with
those taken 12 weeks after the exacerbation under the assump-
tion that levels would have returned to normal by then. The
12 weeks may not be a ‘true baseline’ due to factors such as
improved adherence to inhaled corticosteroid (ICS) treatment
or increase in ICS dose which are known to occur after an acute
exacerbation and could potentially affect biomarker levels. Our
study could be subject to selection bias, as the participants who
had a single exacerbation (n=25) and were followed up for the
duration of the 12-week study may have a different biomarker
profile to those who had multiple exacerbations (n=9) or who
were lost to follow-up (n=35). Finally, the underlying cause of
the asthma exacerbations were heterogeneous. Different triggers
(viral, allergen or bacterial) can initiate different inflammatory
cascades,’ but this study was not powered to analyse the differ-
ence in response between these sub-groups.

In conclusion, peripheral blood eosinophils, FeNO, serum
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Boxplot of (A) peripheral blood eosinophils, (B) fractional exhaled nitric oxide (FeNO), (C) serum periostin and (D) serum IgE by week after

periostin and serum IgE have different time courses and magni-
tude of change during and following treatment for a severe exac-
erbation of asthma. These findings provide further evidence in
support of their heterogeneity in asthma and suggest that a delay
of up to 8 weeks following a severe exacerbation is required if
these collective biomarkers are used in clinical practice to guide
patient management and treatment decisions.
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