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ABSTRACT

Background: Mobile health (mHealth) applications for asthma and allergic rhinitis (AR) may guide patients in following
medication use, symptoms, and lung function supporting self-management.

Objective: The primary study objective was to investigate the objective effect of birch pollen on asthma and AR symptoms and
medicine use in pediatric patients with varying levels of birch-specific immunoglobulin E (IgE) during the 2022 birch pollen
season using digital tools. The secondary objectives were to determine the effect of birch pollen on Asthma Control Test scores,
and to record the subjective benefits in self-management while using the application.

Methods: Altogether, 48 pediatric participants were categorized into three groups based on their birch-specific IgE levels.
Participants continued their existing asthma control therapy. For allergic rhinitis and conjunctivitis, antihistamines, intranasal
corticosteroids (INCS) or a combination of INCS and intranasal antihistamines, and cromoglicates or local antihistamines were
prescribed. The study involved daily asthma and allergic rhinitis symptom and medication reporting via the mHealth appli-
cation (KAMU Health, Finland) combined with microspirometry during the birch pollen season in Helsinki, Finland.
Results: The patients preferred oral AR treatment. However, the low birch pollen levels may have contributed to moderate
adherence to AR treatment. A low birch pollen load does not significantly impair lung function in young patients receiving anti-
asthmatic treatment regularly. The majority of patients perceived this digital approach as beneficial, irrespective of their level of
birch-specific sensitization.

Conclusion: Digital tools support asthma and AR care by enabling disease monitoring, patient engagement, and provide real-
world insights for clinicians.

To the Editor guide patients in following medication use, symptoms, and lung

function supporting self-management [1]. Adherence to phar-
During the transition from pediatric to adult care, mobile health macotherapy is often suboptimal during adolescence [2], as well
(mHealth) applications for asthma and allergic rhinitis (AR) may as in patients with asthma [3] and AR [4]. Considering the

Abbreviations: ACT, Asthma Control Test; AR, allergic rhinitis; FEV1, forced expiratory volume in 1 second; IgE, immunoglobulin E; INAH, intranasal antihistamine; INCS, intranasal
corticosteroid; mHealth, mobile health; OAH, oral antihistamine; SABA, short-acting $-agonist.
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variability of pollen exposure between pollen seasons and its
impact on symptom control, especially among pollen sensitized
individuals, digital tools offer a promising approach for
monitoring.

The primary study objective of this pilot study was to investigate
the objective effect of birch pollen on asthma and AR symptoms
and medicine use in pediatric patients with varying levels of
birch-specific immunoglobulin E (IgE) during the 2022 birch
pollen season [5] using digital tools. The secondary objectives
were to determine the effect of birch pollen on Asthma Control
Test (ACT) scores [6, 7] and SABA use, and to record the sub-
jective benefits in self-management while using the application.
The participants were categorized into three groups based on
their birch-specific IgE levels (< 0.35 kU/L defining controls;
0.35 to < 17.5 kU/L, > 17.5 kU/L). Participants continued their
existing asthma control therapy throughout the study and took a
short-acting (3-agonist (SABA) as needed. For allergic rhinitis,
intranasal corticosteroids (INCS) or a combination of INCS and
intranasal antihistamines (INAH); and for conjunctivitis, cro-
moglicates or local antihistamines were prescribed. This study
was conducted in 2022 at the Skin and Allergy Hospital, Hel-
sinki University Hospital, Finland. The study involved a base-
line visit, a follow-up call after the birch pollen season, and daily
asthma and allergic rhinitis symptom and medication reporting
via the mHealth application (KAMU Health, Finland) combined
with microspirometry during the birch pollen season. Analyses
were conducted using IBM SPSS software (version 29, IBM
Corp., Armonk, NY). The Helsinki University Hospital ethics
committee approved the study (approval no. HUS/412/2022).
The study was registered at The Helsinki University Hospital
(registration no. HUS/458/2022). Written informed consent was
signed by the participant and the parent (for participants
aged < 15 years), according to Finnish legislation.

A total of 48 patients with anti-inflammatory asthma treatment
completed the study. Baseline characteristics of the participants

High ( = 17.5kU/)

Low (0.35-17.4kU/1)

Individuals, grouped by birch-specific IgE

Neg. (< 0.35kU1)

are presented in Table 1. The mean age was 12 years (range 7-
17 years). The median pediatric ACT score [6] for participants
aged < 12 years was 24 and median ACT score [7] for partici-
pants aged > 12 years was 23 at baseline.

In 2022, the birch pollen season started on 30 April and ended
on 25 May in Helsinki, as defined by The European Academy of
Allergy and Clinical Immunology [5], with a daily maximum of
1018 birch pollen grains/m>. The total sum of the daily birch
pollen was lower compared to the year before (> 6400 vs.
> 66,000 grains/m> in 2021; data provided by the University of
Turku).

Due to moderate subjective need for symptomatic AR medica-
tion during the mild birch pollen season in 2022, the reported
INCS use was generally limited. The percentage of adherent
patients (percentage of days covered > 80%) during the birch
pollen season was 7% and 12% for INCS, and 80% and 65% for
anti-asthmatic treatment, respectively, in the groups with low
and high IgE levels for birch, without any significant differences
between the groups. The median percentage of days the patients
took oral antihistamines (OAH) was 62% and 73% in partici-
pants with low and high birch-specific IgE levels, respectively.
No statistically significant correlations were observed between
FEV1, individual deviations in daily FEV1 performance or
modified symptom load index and daily birch pollen concen-
tration in any group. Median pediatric ACT scores did not differ
between groups (24, 25, 25 in ascending group order) after the
birch pollen season. However, the median ACT scores in pa-
tients aged > 12 years were significantly higher in patients with
low birch-specific IgE levels compared to controls (25 vs. 22,
p = 0.048). Almost two-thirds of the participants did not need
SABA during the birch pollen season, without any significant
differences between the groups. Both groups of birch-sensitized
patients had significantly better median adherence at the indi-
vidual level to the application than controls (92% vs. 54%,
p = 0.009 and p = 0.011, respectively) (Figure 1). Seventy-three

Symptoms
report
filled

. Filled

Not filled

I
-
I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Follow-up day

FIGURE 1 | Individual adherence to application use. IgE = immunoglobulin E.
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percent of the participants reported subjective benefits in self-
management while using the application, without any signifi-
cant differences between groups.

Participants with AR were advised to start INCS before and
continue through the pollen season, supplementing with OAH
and local treatments as needed. The increase in dust following
snowmelt can cause mucosal irritation even in controls, poten-
tially explaining the self-administration of antihistamines. The
low birch pollen levels may have contributed to moderate
adherence to AR treatment. A birch pollen season with low
pollen load does not significantly impair lung function in young
patients receiving anti-asthmatic treatment regularly, being in
line with previous Scandinavian studies [8, 9]. The median in-
dividual adherence rate to the application among birch-
sensitized participants exceeded 90%. Our participants reported
subjective benefits of the application for self-management
regardless of the level of birch-specific sensitization.

A strength of this study is our response to the unmet need for
pediatric studies that combine digital monitoring with asthma
and AR management. The findings of this study are of local and
clinical relevance, considering the high prevalence of pediatric
asthma and the increasing intensity of birch pollen seasons in
Finland due to climate change. The limitations of this study
include the lack of microspirometry reproduction and validation
of the application, the restricted amount of birch pollen in 2022
in Finland, and the limited number of participants.

In conclusion, the majority of patients perceived this digital
approach as beneficial, irrespective of their level of birch-
specific sensitization. It demonstrates potential to improve dis-
ease monitoring and patient engagement in asthma and AR,
while providing clinicians with valuable real-world insights into
symptoms and medication use.
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