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Letter to the Editor

Assessment of serum periostin level as a predictor of requirement for
intensive treatment for type-2 inflammation in asthmatics in future: A
follow-up study of the KiHAC cohort

Dear Editor,

The need for a systematic approach for the management of un-
controlled asthma has recently gained broad acceptance; these ap-
proaches include strategies, such as revision of diagnosis,
evaluation of adherence, and assessment of comorbidities.1 This
care pathway is pragmatically useful and can be improved even
further by incorporating biomarkers that include asthma endo-
types and phenotypes and predict the need for future high-
intensity treatment for type-2 inflammation. Periostin is an extra-
cellular matrix protein that is detected in serum2,3; elevated levels
of serum periostin have been associated with the Th2-type asthma
phenotype/endotype,4,5 and its stability is repeatedly reported.6,7

Most intriguing is the possibility that serum periostin levels might
predict the long-term prognosis of asthma currently managed with
inhaled corticosteroid (ICS) treatment. Herewe assessed the useful-
ness of serum periostin as a predictor of future treatment require-
ments, notably the need for treatment intensification for type-2
inflammation.

Our findings are part of an observational follow-up study of the
Kinki Hokuriku Airway disease Conference (KiHAC) cohort.4 Briefly,
participants in the KiHAC study included asthmatics currently un-
dergoing treatment with ICS who were recruited between
September 2009 and December 2011. Ex-smokers with more than
10 pack-years or who smoked in the year prior to enrollment or
subjects with other respiratory diseases such as interstitial lung
disease were not included in the original KiHAC study. In this
follow-up study, we enrolled 78 patients among those who had
been followed for 5 years since baseline enrollment
(Supplementary Fig. 1). Patients were excluded if they had been
treated with ICS <500 mg/day at baseline (n ¼ 86), who were
already under treatment with omalizumab at baseline (n ¼ 4) or
who did not receive treatment with omalizumab despite frequent
exacerbations due to economic reasons, being outside the
permitted range, or other reasons (n ¼ 7). Clinical data were ob-
tained for the 5 years after enrollment, including ICS doses, the
number of concomitant drugs for asthma, systemic corticosteroid
(SCS) use, introduction of omalizumab for uncontrolled allergic
asthma, and the number of exacerbations during this time interval
that required SCS treatment. Baseline serum periostin levels were
not available to physicians.

Statistical analyses were performed using JMP software, version
12 (SAS Institute, Tokyo, Japan). We stratified the participants into
“highly intensive” treatment group and “others” as follows: at base-
line, subjects with �1000 mg/day of ICS or SCS use were defined as
the “highly intensive” group; after five years, those with �1000 mg/
day of ICS, SCS use, or omalizumab treatment as “highly intensive”
group. We did not consider the use of long acting b2 agonist (LABA)
because 74% of the patients had already received LABA at baseline.
Data were compared between the “highly intensive” group and the
others at 5 years after baseline using t-test, Wilcoxon rank-sum
test, or c2 test, as appropriate. Serum periostin at baselinewas eval-
uated as a potential predictor of a future need for high dose ICS
(equivalent to fluticasone propionate � 1000 mg/day), SCS use or
omalizumab at five years after enrollment, using receiver operating
characteristic (ROC) method. Data are presented as means ± SDs.
P � 0.05 was considered significant. This follow-up study was
approved by the ethics committee of Kyoto University (Registry
ID UMIN000030674).

The baseline characteristics of the 78 patients are presented in
Supplementary Table 1. In all subjects, at 5 years after baseline
enrollment, 25 patients required highly intensive treatment
(Table 1), and 7 required omalizumab treatment (Supplementary
Table 2). High baseline levels of serum periostin, ICS dose, and
SCS use at baseline, but not blood eosinophil count or serum levels
of total IgE were associated with highly intensive treatment after 5
years (Table 1). In ROC analysis, serum periostin levels were predic-
tive with respect to highly intensive treatment at 5 years later, with
an area under the curve (AUC) of 0.68 and a cut-off value of
115.5 ng/mL, which showed 56.0% sensitivity and 83.0% specificity.
With respect to the specific requirement of omalizumab, serum
periostin levels were also predictive with moderate accuracy
(AUC ¼ 0.74, and a cut-off value of 123.7 ng/mL providing 71.4%
sensitivity and 81.7% specificity).

Next, we limited the analysis to patients who were on a
500 � ICS <1000 mg/day regimen without SCS use at baseline
(n ¼ 51). Six patients required highly intensive treatment after 5
years. Among various indices evaluated at baseline, serum periostin
alone was significantly higher in a comparison between patients
requiring highly intensive treatment and those who did not after
5 years (Supplementary Table 3). In ROC analysis, serum periostin
levels were predictive with moderate accuracy (AUC ¼ 0.79, and
a cut-off value of 115.5 ng/mL with 83.3% sensitivity and 86.7%
specificity; Fig. 1). In this population, subjects with serum periostin
�115.5 ng/mL tended to havemore frequent exacerbations than the
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remaining cohort during the ensuing 5 years (times during 5 years,
means ± SD; 1.4 ± 1.7 vs. 0.6 ± 1.2, p ¼ 0.08). Additionally, subjects
without highly intensive treatment at both timings (baseline and
five years later) showed significantly lower serum periostin levels
than the remainings (86.1 ± 34.0 ng/mL vs 119.1 ± 56.0 ng/mL,
p ¼ 0.01).

Here we demonstrated that high serum periostin levels at base-
line may predict future requirement for highly intensive asthma
treatment for type-2 inflammation, i.e., the need for increasing

high dose ICS (�1000 mg/day), SCS use or omalizumab. Particularly,
among patients undergoing ICS treatment with 500 to less than
1000 mg/day without SCS, 115.5 ng/mL represented the optimal
cut-off for predicting the need for more intensive treatment in
the future. Serum periostin (�123.7 ng/mL) was also predictive
the need for future treatment with omalizumab in patients under-
going treatment with ICS at � 500 mg/day at baseline. Taken
together, these findings indicate that high levels of serum periostin
may serve as a biomarker of responsiveness to omalizumab as pre-
viously shown8 and; moreover, may predict future need for this
biologic therapy. As such, an evaluation of serum periostin levels
may assist with identification of patients who may be resistant to
500e1000 mg/day of ICS or who may need referral to specialists
for omalizumab treatment.

One of the limitations of this observational study was the lack of
action plans for changing the ICS doses and implementing omalizu-
mab. However, asthma specialists managed the patients appropri-
ately according to the guideline proposed by the Japanese Society of
Allergology.9

In conclusion, the clinical efficacy of serum periostin levels as a
prognostic marker in patients with asthma who may require highly
intensive treatment within 5 years. These findings will help to iden-
tify patients whomay ultimately require specialized treatments and
may also help to prevent delayed introduction of biologic therapies.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.alit.2020.10.006.
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Table 1
Associations between clinical indices at baseline and requirement of high dose ICS, omalizumab (OML) or systemic corticosteroid (SCS) treatment after 5 years.

ICS <1000, OML (�) and
SCS (�) after 5 years
n ¼ 53

ICS � 1000, OML (þ) or
SCS (þ) after 5 years
n ¼ 25

P value

Gender (female), n (%) 36 (67.9) 20 (80.0) 0.27
Age at baseline (years) 61 ± 15 62 ± 13 0.85
Age at asthma onset (years) 41 ± 20 40 ± 16 0.89
BMI (kg/m2) 23.2 ± 3.6 22.3 ± 3.4 0.29
ICS dosey (mg/day) 655 ± 215 956 ± 338 <0.01
Number of concomitant drugs, n 1.6 ± 0.2 1.9 ± 0.3 0.35
Number of LABA users, n (%) 37 (69.8) 21 (84.0) 0.18
Number of SCS users, n (%) 1 (1.9) 9 (36.0) <0.01
Highly intensive treatment at baselinez, n (%) 8 (15.1) 19 (76.0) <0.01
Patients with recent exacerbationsx, n (%) 3 (5.7) 5 (20.0) 0.06
ACT score (points) 22.5 ± 2.7 21.6 ± 4.1 0.27
Serum periostin (ng/mL) 92.5 ± 46.1 116.2 ± 46.6 0.01
Serum IgE (IU/mL) 221 (64e591) 185 (100e420) 0.89
Blood eosinophils (/mL) 305 ± 248 323 ± 487 0.45
Predicted FEV1 (%) 96.9 ± 20.7 90.3 ± 22.9 0.21
Predicted FEV1 (%) < 80%, n (%) 12 (22.6) 10 (40.0) 0.11

Data at baseline are presented as mean ± SD, except for serum IgE which is presented as the median value (range).
ICS, inhaled corticosteroid; OML, omalizumab; LABA, long acting b2 receptor agonist; SCS, systemic corticosteroid; ACT, Asthma Control Test; FEV1, forced expiratory volume
in 1 s.

y Equivalent to fluticasone propionate (mg/day).
z Defined as subjects with ICS �1000 mg/day or SCS use at baseline.
x Determined as exacerbations requiring systemic corticosteroids during the preceding 6 months before baseline.

Fig. 1. ROC curve of serum periostin for high dose ICS treatment (>1000 mg/day), sys-
temic corticosteroid use or omalizumab use at 5 years after enrollment, in patients
who were treated with 500 � ICS < 1000 mg/day and without systemic corticosteroid
at baseline (n ¼ 51). AUC, area under the curve.
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