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Abstract

Introduction: The serum periostin level is a promising biomarker of type 2- high inflammation pattern of bronchial
asthma. It has been proven that serum periostin levels decrease in response to systemic and inhaled corticosteroid
(ICS) therapy. However, we have only limited knowledge about changes in serum periostin levels reflecting omali-
zumab (OMA) treatment and other variables, such as chronic rhinosinusitis with nasal polyps (CRSWNP).

Aim: To critically appraise clinically relevant parameters influencing periostin levels in asthma patients.

Material and methods: A pilot, cross-sectional, observational study to assess serum periostin levels of 48 asthma
patients (38 treated by conventional therapy comprising ICS and 10 treated by ICS and OMA as an add-on therapy)
with respect to asthma clinical traits, comorbidities and to other biomarkers of type 2-high asthma phenotype (total
IgE, absolute and relative eosinophil count, eosinophilic cationic protein (ECP) and a fraction of exhaled NO (FeNO)).
Results: Serum periostin correlates with total IgE levels (Spearman rho = 0.364, p = 0.025) in a subgroup of con-
ventionally treated patients, and with eosinophil count (Spearman rho = 0.401, p = 0.021) in a subgroup of patients
with concurrent CRSWNP Serum periostin levels were decreased in omalizumab-treated patients in comparison to
conventionally treated patients (p = 0.025). This effect was remarkably apparent only if CRSWNP was not present
(p = 0.005). Conversely, we measured elevated periostin levels in OMA-treated patients with concurrent CRSWNP
(p = 0.017).

Conclusions: Serum periostin production is significantly associated with treatment modality (omalizumab vs. con-
ventional) and presence of CRSWNP. These variables need to be taken into account to interpret periostin levels
accurately.

Key words: periostin, asthma phenotype, omalizumab, chronic rhinosinusitis with nasal polyps.

In 2009 Woodruff et al. showed that periostin expression
is associated with type 2-high inflammation pattern in
asthma [5]. Periostin has been observed in the thickened
basement membrane [6] as well as in serum of asthmatic

Introduction

Periostin is a 90kDa matricellular protein, discovered
in 1993 [1] and fully characterized in 1999 [2]. It has been

demonstrated that periostin plays an important role in
the pathogenesis of allergic inflammation including asth-
ma and both tissue remodelling [3] and mucus produc-
tion, with special emphasis on pulmonary pathology [4].

patients with eosinophilic airway inflammation, regard-
less of atopy [7].

Moreover, the serum periostin level has demonstrat-
ed its usefulness to identify the most eligible patients
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for treatment by inhaled corticosteroids (ICS) [8], by leb-
rikizumab [9] and at least in part by omalizumab (OMA)
[10, 11]. Encouraging results instigated more thorough
investigation in this field extending measurement of
periostin serum levels in clinical practice to improve not
only the asthma diagnostics and classification but also
the monitoring of treatment effects [12, 13] in a disease
phenotype-specific approach. Currently, we have evi-
dence that serum periostin levels in asthma patients de-
crease in response to the therapy by systemic or inhaled
corticosteroids [14] as well as to OMA [15]. Its production
is influenced by some comorbidities, such as allergic rhi-
nitis, chronic rhinosinusitis [16, 17], atopic dermatitis [18]
or aspirin intolerance. However, the clinical relevance of
the significance of mutual interactions of factors men-
tioned above on periostin production still remains to be
clarified.

The Czech societies for allergy and clinical immunol-
ogy and for respiratory medicine have implemented this
pheno-/endotypic approach to management of bronchial
asthma (eosinophilic allergic asthma/eosinophilic non-al-
lergic asthma/non-eosinophilic asthma) into the routine
[19]. It is broadly accepted that eosinophilic inflamma-
tion is being recognized as a treatable trait of asthma
and therefore its assessment is of big interest. Moreover,
today we have constantly broadened the range of phe-
notype-specific biological treatments targeted mainly at
eosinophilic inflammation (monoclonal antibodies anti-
IgE, anti-interleukin-5 (IL-5/IL-5R), anti-IL-4R (IL-4 recep-
tor), anti-thymic stromal lymphopoietin — TSLP) hopefully
in the near future [20].

Nonetheless, current research revealed that there are
substantial differences between at least two different
representatives of type 2- high, eosinophilic phenotypes.
Schematically, either eosinophilic allergic (Th2-high, or-
chestrated mainly by Th2 lymphocytes with leading sig-
nalization by IL-4 and IL-13) or eosinophilic non-allergic
(ILC-high, driven mainly by innate lymphoid cells 2 with
dominating IL-5 and IL-13 signalization) [21]. It seems to
be reasonable and meaningful to discern between these
two distinct entities in clinical practice because of their
distinct molecular pathogenesis, different clinical course,
prognosis and treatment responsiveness [22]. It is very
likely that to tackle these diagnostic obstacles, we will
need not a single biomarker, but rather a panel of bio-
markers to define particular biological processes or in-
flammation patterns, in particular for asthma patients.
Serum periostin could be one of them.

Nowadays, we measure the eosinophil count in pe-
ripheral blood or sputum, total IgE or eosinophilic cationic
protein (ECP) in serum or the fraction of nitric oxide in ex-
haled breath (FeNO) in routine practice. Despite a seem-
ingly sufficient range of available biomarkers including
periostin, all of them display only a weak mutual cross-
correlation and are not easily interchangeable [23] since
they reflect slightly different immunological processes.
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Unfortunately, in contrast to other type 2-high inflam-
mation associated biomarkers, the periostin laboratory
samples processing and assay workflow lack standard-
ization and do not meet the required standards for di-
agnostic accuracy yet [24]. Thus, interpretation or direct
comparison of serum periostin levels coming from stud-
ies using different assays (either electrochemilumines-
cence or enzyme-linked immunosorbent (ELISA) assays)
is difficult [25]. That is probably one of the principal rea-
sons why periostin is still not widely used in routine, de-
spite its low cost and readily measurement.

Aim

The aim of our study was to introduce the serum peri-
ostin measurement into broader clinical practice and to
investigate potential pitfalls of results interpretation with
respect to treatment and comorbidities of bronchial asth-
ma, as well as to critically appraise its clinical usefulness.

Material and methods
Study objectives and design

The aim of our pilot, cross-sectional, observational
study was a critical appraisal of an effect of treatment
modality (conventional therapy vs. OMA therapy) and
comorbidities on serum periostin levels, with respect to
anthropometry, pulmonary functions and other clinical
asthma traits in asthma patients. The study had a simple
independent design with a single visit measurement of
routinely assessed blood biomarkers (including perios-
tin, eosinophil count, total Igk and eosinophilic-cationic
protein (ECP)), pulmonary function tests, FeNO, clinical
examination and verification of patient’s personal his-
tory. Data were collected and analysed throughout 2015.
The study was approved by the local ethics committee
of the University Hospital in Hradec Kralové (reference
number: 201211 S19P).

Study sample characteristics and treatment

The study group consisted of 48 asthma patients
without any concomitant pulmonary pathology (19
males/29 females, mean age + SD: 47.7 £12.5), mean
body-mass index (BMI) 27.3 +5.62 kg/m?), diagnosed,
characterized and treated according to the national stan-
dards [19] with observance of international guidelines
[26] at the Institute of Clinical Immunology and Allergy,
University Hospital, Hradec Kralové, Czech Republic. All
patients were treated with conventional asthma therapy
(encompassing inhaled corticosteroids (ICS) and long-
acting B-agonists (LABA)), 10 of them received OMA as
an add-on therapy. All OMA-treated patients were good
responders to therapy [27]. Nine patients used oral corti-
costeroids (7 in conventional and 2 in the OMA arm). For
more detailed study sample characteristics see Table 1.
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Laboratory procedures

Serum periostin levels were measured using ELISA
(BioVendor, Czech Republic) by ELISA reader Dynatech
MRX (Microplate Reader). All other biomarkers of type
2-high asthma endotype (total IgE, absolute eosinophil
count (AEC), relative eosinophil count (eos%), eosino-
philic cationic protein (ECP)) were measured according
to international standards in a certified laboratory of the
Institute of Clinical Immunology and Allergy, University
Hospital, Hradec Kralové, Czech Republic. Since OMA cre-
ates small, biologically inactive complexes with IgE mol-
ecules, the trough serum levels of total IgE during OMA
treatment are biased [28]. Therefore, in the omalizumab-

treated patients’ group, we analysed the baseline total
IgE levels (data collected retrospectively from measure-
ments before OMA treatment initiation), not the trough
IgE levels (in contrast to measurements of all other bio-
markers).

Clinical procedures

All patients underwent a routine clinical examination
including personal medical history, physical examination
including weight, height, BMI calculation, pulmonary
function tests (spirometry with maximal vital capacity
VCmax, FEV, in mland % of predicted and FEV /VCmax
ratio calculation, airway obstruction defined as FEV /

Table 1. Study sample characteristics. Basic demography and anthropometry of the study population and
subpopulations according to the treatment modality and presence of CRSWNP (Pearson y? and Mann-Whitney U test)

Parameter Total Therapy CRSwWNP
Conv. OMA P-value No Yes P-value
therapy

Sample size, n 48 38 10 - 33 15 -
Sex (male/female) 19/29 14/24 5/5 0.449 (a) 11/22 8/7 0.189 (a)
Age (mean/SD) [years] 47.7/12.5 49/13 44/10 0.309 (b) 47/13 50/12 0.338 (b)
Height (mean/SD) [cm] 170/10 170/10 170/10 0.851 (b) 169/9 170/12 0.577 (b)
Weight (mean/SD) [kg] 79/20 78/21 83/17 0.445 (b) 78/22 82/13 0.225 (b)
BMI (mean/SD) [kg/m?] 27.3/5.62  26.9/5.57 28.7/5.9 0.430 (b)  26.8/6.13 28.3/4.29 0.161 (b)
Obesity (yes/no) 10/38 6/32 4/6 0.093 (a) 7/26 3/12 0.924 (a)
Exacerbation rate (mean/min./max.)  1.91/0/12  1.91/0/12 1.90/0/10  0.742 (b)  1.41/0/10 2.93/0/12 0.093 (b)
OMA therapy duration (mean/min./ 26/3/60 0 26/3/60 - 5.15/0/48 5.67/0/60 0.938 (b)
max.) [months]
Comorbidities in general (yes/no) 46/2 37/1 9/1 0.299 (a) 32/1 14/1 0.559 (a)
Smoking status (yes/no) 2/46 2/36 0/10 0.459 (a) 1/32 1/14 0.559 (a)
Airway obstruction (yes/no) 30/18 25/13 5/5 0.359 (a) 20/13 10/5 0.688 (a)
AERD (yes/no) 9/39 6/32 3/7 0.306 (a) 3/30 6/9 0.011 (a)
Atopy status (yes/no) 39/9 29/9 10/0 0.088 (a) 27/6 12/3 0.881 (a)
Atopic eczema (yes/no) 13/35 9/29 4/6 0.302 (a) 12/21 1/14 0.032 (a)
Allergen exposure (yes/no) 15/33 14/24 1/9 0.103 (a) 11/22 4/11 0.644 (a)
Asthma Mild 4 4 0 0.041 (a) 4 0 0.428 (a)
severty (n) Moderate 9 9 0 7 2

Severe 6 6 0 4 2

Severe Refractory 29 19 10 18 1
Asthma Controlled 7 6 1 0.967 (a) 7 0 0.068 (a)
control () Partly controlled 27 21 6 19

Uncontrolled 10 8 2 6 4

Exacerbation 4 3 1 1 3
Asthma Eosinophilic allergic 37 27 10 0.153 (a) 25 12 0.097 (a)
E)nl;enotype Eosinophilic non-allergic 5 5 0 2 3

Neutrophilic 6 6 0 6 0

(a) Pearson y?, (b) Mann-Whitney U test.
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VCmax < 5% percentile of predicted [29]) and FeNO mea-
surement. Pulmonary function tests were performed us-
ing Jaeger MasterScreen (CareFusion GmbH, Hoechberg,
Germany) spirometer and FeNO was assessed using
HypAir FeNO (Medisoft, Sorinnes, Belgium) electrochemi-
cal analyzer. Spirometry and FeNO measurement fulfilled
all standard requirements [30, 31]. Other specialized ex-
aminations (including examination by a dermatologist
and an ear-nose-throat specialist) were performed by
appropriate specialists.

Definition of asthma phenotypes
and comorbidities

Asthma diagnosis and control was established ac-
cording to the international guidelines [26]. Additionally,
the asthma phenotype (eosinophilic-allergic, eosinophil-
ic-non-allergic, non-eosinophilic) was defined in line with
the national recommendations [19], with respect to the
patient’s eosinophil count in peripheral blood, serum ECP
and FeNO level and allergy/atopy status. Atopy was de-
fined as a positive skin prick test and/or positivity of se-
rum specific IgE to a clinically relevant allergen. Allergen
exposure during the study visit was taken into account.
The number of severe exacerbations [32] during the pre-
vious year was calculated.

Extrapulmonary comorbidities of asthma were as-
sessed — atopic eczema [33], chronic rhinosinusitis with
or without nasal polyps — CRSWNP/CRSsNP [34], smoking
status (two categories: current smokers / ex-smokers or
never smokers) and obesity (defined as BMI > 30 kg/m?).
Previously diagnosed aspirin-exacerbated respiratory
disease (AERD) by a nasal provocation test with lysine-
acetylsalicylic acid (L-ASA) [35] (performed at our clinical
laboratory of pulmonary and nasal functions, using rhi-
nomanometer Jaeger MasterScreen, CareFusion GmbH,
Hoechberg, Germany) was considered. Study sample
characteristics are detailed in Table 1.

Study approval

The ethics committee, University Hospital Hradec
Kralové, 23 October 2012. Reference number: 201211 S19P

Statistical analysis

Descriptive statistics were expressed by the mean
and standard deviation or by the median and interquar-
tile range (IQR) in cases of non-normal data distribu-
tion. Cross-correlation was calculated and expressed by
the Spearman Rho correlation coefficient; independent
groups were compared using the Mann-Whitney U test
or Kruskal-Wallis H test, Bonferroni correction was ap-
plied where applicable. Frequencies were treated by y?
test or Fisher’s exact test where appropriate, in cases of
binary outcome variable, the logistic regression was ap-
plied. Factorial ANOVA designs were treated as general
linear models, p < 0.05 was recognized as statistically
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significant. Data were analysed by IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp.

Results
Treatment characteristics

The majority of patients had been treated for asthma
for more than 5 years and suffered from severe (n = 6,
GINA, step 4) or severe refractory asthma (n = 29, GINA,
step 5) [26]. Type 2-high (eosinophilic inflammation phe-
notype was confirmed in 42 patients (n = 37 allergic,
n =5 non-allergic) [19]. The median month dose of OMA
in 10 patients was 450 mg (range: 150-1200 mg), the
average treatment duration was 26 months (range: 3—
60 months), and the median cumulative dose was
10 350 mg. All OMA-treated patients used maintenance
therapy comprising ICS and LABA. Nine patients used
oral corticosteroids (7 in conventional and 2 in the OMA
arm, p = 0.909). Treatment characteristics are detailed
in Table 1.

Study sample subgroups’ characteristics according
to treatment

There were no significant differences between con-
ventionally or OMA-treated patients with respect to fre-
quencies of sex, mean age, height, weight, BMI and pres-
ence of obesity. Moreover, both subgroups had a similar
exacerbation rate and frequencies of relevant comor-
bidities in general, smoking status, airway obstruction,
AERD, atopy status, atopic eczema and history of expo-
sure to allergens. There were insignificant differences in
asthma control and asthma phenotypes. Asthma was
in most cases under partial control (n = 27 in the whole
sample, n = 21 in conventionally treated patients, n = 6
in OMA-treated patients) and the most frequent clinical
phenotype was recognized as eosinophilic allergic (n =
37 in the whole sample, n = 27 in conventionally treated
patients and in all (n = 10) OMA-treated patients). All
OMA-treated patients suffered from severe refractory
asthma, while the conventionally treated patients ful-
filled criteria for mild (n = 4), moderate (n = 9), severe
(n = 6) and mostly severe refractory asthma (n = 19).
Given the above, the frequencies of particular asthma se-
verity grades were the only statistically significant differ-
ence between conventionally and OMA-treated patients.
Data are reviewed in Table 1.

Study sample subgroup characteristics’ according
to the presence of CRSWNP

Chronic rhinosinusitis with nasal polyps (CRSwNP)
has been present in 15 patients, while in 33 was miss-
ing (patients had either no chronic rhinosinusitis, n = 5,
or suffered from rhinosinusitis without nasal polyps,
n = 28). There has been a similar proportion of frequen-
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cies of treatment modality across all patients with re-
spect to the presence of CRSWNP (p = 0.924) (Table 2 A).

Among patients with CRSwNP, 12 had eosinophilic
allergic and 3 eosinophilic non-allergic asthma. All pa-
tients suffering from non-eosinophilic asthma were with-
out any concomitant CRSWNP Despite this disproportion,
the overall frequencies of particular asthma phenotypes
revealed insignificant differences (p = 0.097). In contrast,
to study treatment subgroups, there were insignificant
differences even in frequencies of asthma severity and
asthma control levels (p = 0.428; p = 0.068) (Table 1).
However, we have registered a statistically significant dif-
ference in frequencies of atopic eczema (p = 0.032) and
AERD (p = 0.011) with respect to the presence of CRSWNP
(Tables 2 B, C). The presence of CRSWNP significantly
heightened the odd of AERD on our study sample (OR =
6.67, p = 0.018; 95% Cl: 1.38-32.15) (Table 2 C).

We also assessed the asthma severity frequencies in
conventionally treated patients with respect to the pres-
ence of CRSWNP and found no statistically significant as-
sociation (p = 0.360) (Table 2 D).

Periostin levels in study subgroups

Serum periostin levels were generally decreased in
OMA-treated asthma patients in contrast to conven-
tionally treated patients (p = 0.025), regardless of OMA
monthly or cumulative dose and treatment duration.
Moreover, periostin was the only parameter differing sig-
nificantly between these two groups in contrast to other
biomarkers of type 2-high eosinophilic inflammation pat-
tern (FeNO, relative or absolute eosinophil count, ECP and
total IgE levels). Results are summarized in Table 3.

We found an insignificant overall effect of atopic
eczema (p = 0.935), CRSsNP (p = 0.140), CRSWNP (p =
0.087), obesity (p = 0.526) and AERD (p = 0.822) on peri-
ostin levels in the whole study sample. Moreover, there
was no significant effect of asthma severity on periostin
levels in conventionally treated patient subgroup (Krus-
kal-Wallis test; p = 0.340), (all patients in the OMA sub-
group suffered from severe refractory asthma).

The deeper analysis of the effect of comorbidi-
ties on periostin levels unravelled a significant inter-
action between the therapy modality and CRSwWNP.
In the subgroup of patients treated by OMA (n = 10),
we observed a significant elevation of periostin lev-
els in those suffering from CRSWNP (n = 3), in com-
parison to OMA-treated patients without concur-
rent CRSWNP (n = 7, p = 0.017). The overall effect of
CRSWNP was negligible in conventionally treated pa-
tients (p = 0.530) as well as in the whole study group
(p = 0.087) but reached a statistical significance in the
subgroup of patients treated by OMA (p = 0.017). Con-
versely, the effect of treatment modality on serum peri-
ostin was maxed out in 33 patients without a concurrent
CRSWNP (p = 0.005) in contrast to those with CRSwNP
(n =15; p = 0.386). We did not observe any other signifi-
cant interaction between other comorbidities and treat-
ment. Subgroup analysis is presented in Figure 1.

Correlation analysis

Surprisingly, serum periostin expressed an insig-
nificant cross-correlation with the other type 2-high
biomarkers in the whole study sample. However, we
observed a weak but statistically significant correlation

Table 2. Contingency tables. A — CRSWNP and treatment modality contingency table Pearson y?% p = 0.924, B — CRSWNP and
atopic eczema contingency table, Pearson y% p = 0.032, likelihood ratio = 5.463, p = 0.019, OR = 0.125 (p = 0.058; 95% Cl:
0.015-1.072), C — CRSwWNP and AERD contingency table, Pearson y? p = 0.011, likelihood ratio = 6.031; p = 0.014, OR = 6.67
(p = 0.018; 95% Cl: 1.382—32.154), D — CRSWNP and asthma severity in conventionally treated patients, Pearson y% p = 0.360

A B
Parameter Treatment (n) Total Parameter Atopic eczema (n) Total
Conventional Omalizumab No Yes
CRSWNP (n) No 26 7 33 CRSWNP (n) No 21 12 33
Yes 12 3 15 Yes 14 1 15
Total 38 10 48 Total 35 13 48
Pearson y?, p = 0.924. Pearson y?, p = 0.032, likelihood ratio = 5.463, p = 0.019, OR = 0.125,
(p =0.058; 95% Cl: 0.015-1.072).
C D
Parameter AERD (n) Total Parameter Asthma SeVerity (n) Total
No Yes Mild Moderate Severe Severe
refractory
CRSWNP (n) No 30 3 33
CRSwWNP No 4 7 4 11 26
Yes 9 6 15 ()
Total 39 9 48 ves 0 2 2 8 L2
Total 4 9 6 19 38

Pearson y?, p = 0.011, likelihood ratio = 6.031, p = 0.014, OR = 6.67 (p = 0.018;
95% Cl: 1.382-32.154).
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Figure 1. Comparison of periostin levels in particular study subpopulations of particular interest. Serum periostin levels
were generally decreased in omalizumab-treated asthma patients in comparison to conventionally treated patients (p =
0.025) (A), but there was no overall difference in periostin levels between patients with/without CRSWNP (p = 0.087) (B).
We confirmed a significant reduction in periostin levels in patients without concurrent CRSWNP only in the omalizumab-
treated subgroup (p = 0.017) in contrast to patients treated by conventional therapy (p = 0.530) (C). Conversely, lower
levels of serum periostin in omalizumab-treated patients were discernible only if CRSWNP was not present (p = 0.005), in
contrast to patients with CRSWNP (p = 0.386) (D) (General Linear model, Mann-Whitney U test)

of serum periostin with total IgE levels (Spearman’s rho
= 0.364; p = 0.025) in conventionally treated patients,
with AEC (Spearman’s rho = 0.401; p = 0.021) and eos%
(Spearman’s rho = 0.396; p = 0.023) in patients without
CRSWNP and a negative correlation with height (Spear-
man'‘s rho = —0.667; p = 0.007) in patients with CRSWNP

Advances in Dermatology and Allergology 2, April / 2020

We have also registered a lack of cross-correlation
between periostin levels and monthly OMA dose, cu-
mulative OMA dose and treatment duration in the
OMA treatment group. The whole study sample, as
well as subpopulations with or without CRSWNP, were
excluded from this analysis due to the bias caused
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Table 3. Differences between subgroups of patients according to therapy modality or presence of CRSwNP

Parameter Therapy CRSWNP
Conventional Omalizumab P-value No Yes P-value
N =38 N =10 N =33 N =15
Median IQR Median IQR Median IQR Median IQR

Periostin [ng/ml] 28.03 13.1 203 8.9 0.025 25.13 11.9 32.17 9.1 0.087
IgE [IU/ml] 206.00 286.00 398.5 1004.00 0.491 217.00 589.3 181.00 286.00 0.982
FeNO(50) [ppb] 24.00 38.00 375 26.00 0.99 29.00 33.00 24.00 42.00 0.973
€os % 3.00 5.8 4.00 4.2 0.774 2.8 3.7 5.2 7.3 0.449
AEC [eos/l] 285.00 520.00 325.00 350.00 0.644 240.00 390.00 400.00 560.00 0.034
ECP [ug/l] 17.835 18.67 20.915 16.27 0.965 17.55 18.57 19.77 15.72 0.29
FEV, (1] 2.19 1.04 232 0.46 0.397 2.265 0.985 2.015 0.94 0.17
FEV, (%nh) 68.4 37.7 74.9 243 0.573 79.00 41.2 60.00 26.8 0.119

Mann-Whitney U test.

by generally higher periostin levels in patients with-
out OMA. Correlation analysis results are reviewed in
Table 4.

Discussion

The evolving understanding of asthma pathophysi-
ology (in the prism of inflammation paradigm), as well
as new therapeutic approaches including biologicals,
instigate a further investigation to establish more pre-
cise asthma diagnosis and classification. Pathogenesis-
associated biomarkers in this particular view bring in-
valuably helpful information, especially if interpreted not
separately, but rather in defined panels (or composite
molecular signatures) [36] aimed to describe treatable
traits of asthma, like eosinophilic inflammation. This ap-
proach is already implemented into our everyday routine
[19] but requires very careful assessment of all confound-
ing variables with the potential to bias the result.

Measurement of serum periostin in asthma patients
was introduced to broader clinical practice in 2011 by Cor-
ren et al. [9], who stated that “periostin-high” patients
are better responding to the treatment by lebrikizumab.
However, it has been a long venture since its discovery in
1993 [1] through its first detection in subepithelial fibrosis
[6], as well as its first association with Th2 driven inflam-
mation in asthma patients [5]. In contrast to other type
2-high eosinophilic inflammation biomarkers, periostin
production may putatively contain additional informa-
tion touching lung tissue fibrosis and remodelling [37],
leading among others probably to fixed airway obstruc-
tion [38, 39] and thus answering slightly different clini-
cal questions considering asthma pathogenesis. These
unique features of serum periostin may result from
a distinct and very complex network of signalling path-
ways leading to its elevated production (for example in
response to stimulation by transforming growth factor 8
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(TGF-B), fibroblast growth factor (FGF), epidermal growth
factor (EGF) [40] or IL-13, not exclusively related to atopic
reactivity) [12]. Despite very promising potential of se-
rum periostin analysis in asthma patients, this assay still
lacks a broadly accepted standardization and thus results
coming from different studies using different methods
for periostin measurement with varying potencies are
not easy to compare and to generalize [25].

To interpret the periostin levels correctly, we inevi-
tably need to identify a majority if not all of other clini-
cally relevant factors and their interactions, influencing
its expression. In the case of bronchial asthma patients,
itis especially an effect of treatment and an effect of
comorbidities. In this regard, periostin has been exten-
sively studied to identify its association with corticoste-
roid treatment. It has been demonstrated that periostin
production can be influenced by corticosteroids in a cell
type-dependent manner [41]. Also, a reduction in peri-
ostin production reflecting inhaled corticosteroids treat-
ment in asthma patients may reflect a reduction in air-
way inflammation [14].

Conversely, the persisting elevation of serum perios-
tin despite a high-dose inhaled corticosteroids treatment
may pose a risk of airflow limitation due to steroid resis-
tance [39]. The interference of serum periostin levels with
biological treatment has also been demonstrated. High
baseline serum periostin levels can predict better treat-
ment response to lebrikizumab [9], and at least in part to
OMA[10, 11]. However, in contrast to corticosteroids, we
have only scarce evidence of reduction in serum periostin
levels reflecting OMA treatment [15].

In addition to treatment, some comorbidities have
a particularly pertinent effect on periostin levels. It has
been demonstrated that periostin can be recognized as
a biomarker of comorbid chronic rhinosinusitis in pa-
tients suffering from severe asthma [16] and plays an
important role in atopic dermatitis [18, 42, 43]. More-

Advances in Dermatology and Allergology 2, April / 2020



Serum periostin levels in asthma patients in relation to omalizumab therapy and presence of chronic rhinosinusitis with nasal polyps

over, periostin production can discriminate asthma pa-
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this cohort of patients still reveals a clinical benefit from
OMA therapy [46]. No other biomarker of eosinophilic in-
flammation seemed to be able to unravel this particular
subpopulation.

We fully admit the weaknesses of our study, especial-
ly in terms of its cross-sectional design and low sample
size leading to the low power of null hypothesis signifi-
cance testing. However, this fact, together with a robust
analytical approach applied, on the other hand, can un-
ravel only clinically relevant results with high effect size.

Conclusions

We have observed reproducible changes of serum
periostin levels in asthma patients in response to ther-
apy modality (OMA vs. conventional) and presence of
CRSWNP. We assume that periostin measurement may
bring some new information, especially if assessed with
caution and concurrently with other biomarkers of type
2-high inflammation. We bring some new evidence about
the mutual interaction between therapy modality and
presence of CRSWNP and its effect on periostin produc-
tion. The weakness of our pilot study is its cross-sectional
(not longitudinal) design, low sample size, and heteroge-
neity of included asthma patients, thus lowering statisti-
cal power and generalizability of our outcomes. However,
we believe that we can highlight some new important
aspects and future directions of periostin measurement
and interpretation.
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