Asia Pac Allergy. 2021 Oct;11(4):e39

https://doi.org/10.5415/apallergy.2021.11.e39

pISSN 2233-8276-eISSN 2233-8268

Asia Pacific a I Iergy

Hypothesis & Experience
Case Report

'.) Check for updates

G OPEN ACCESS

Evaluation of subcutaneous
immunotherapy with birch pollen
extract for pollen-food allergy
syndrome

Masaaki Hamada @ ™', Masakazu Kagawa (@ %, and Ichiro Tanaka @
'Department of Pediatrics, Yao Municipal Hospital, Yao, Japan

’Department of Clinical Research Center, Yao Municipal Hospital, Yao, Japan

Received: Nov 25, 2020
Accepted: Oct 15, 2021

*Correspondence to

Masaaki Hamada

Department of Pediatrics, Yao Municipal
Hospital, 1-3-1 Ryugecho, Yao, Osaka, Japan.
Tel: +81-72-922-0881

Fax: +81-72-922-0918

Email: hamad-th@umin.net

Copyright © 2021. Asia Pacific Association of
Allergy, Asthma and Clinical Immunology.

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Masaaki Hamada
https://orcid.org/0000-0002-1369-4713
Masakazu Kagawa
https://orcid.org/0000-0003-3436-8842
Ichiro Tanaka
https://orcid.org/0000-0001-6947-0068

Conflict of Interest
The authors have no financial conflicts of
interest.

Author Contributions

Conceptualization: Masaaki Hamada,
Masakazu Kagawa. Formal analysis: Masaaki
Hamada, Ichiro Tanaka. Investigation: Masaaki
Hamada. Methodology: Masaaki Hamada,

https://apallergy.org

ABSTRACT

Some patients with pollen-food allergy syndrome (PFAS) develop systemic symptoms

along with oral allergy syndrome upon ingesting processed foods as well as raw fruits and
vegetables. This study aimed to investigate the efficacy of subcutaneous immunotherapy with
birch pollen extract for patients with PFAS associated with soybean allergy. Subcutaneous
immunotherapy with birch pollen extract was introduced in 6 patients with PFAS caused

by alder/birch pollen and soybean allergy. An oral food challenge for ingestible amount of
soy milk was performed before and 1 year after initiating subcutaneous immunotherapy

with birch pollen extract. Before the treatment, the median intake of soy milk was 1.5 mL
(interquartile range [IQR], 1-2 mL). One year after the treatment initiation, the median intake
of soy milk increased significantly to 150 mL (IQR, 20-200 mL). Systemic reactions occurred
in 4 of 6 patients in the rapid escalation phase of the treatment. The results thus suggest that
subcutaneous immunotherapy with birch pollen extract could be beneficial for patients with
PFAS associated with soybean allergy despite concerns regarding systemic reactions.

Keywords: Allergen immunotherapy; Birch pollen; Pollen-food allergy syndrome;
Soybean allergy; Subcutaneous immunotherapy

INTRODUCTION

Pollen-food allergy syndrome (PFAS) is an allergic disease caused by a cross-reaction between
pollens and vegetable foods. Patients with PFAS usually present with oral symptoms such as
oral discomfort and sore throat upon ingesting raw fruits and vegetables, which is referred

to as oral allergy syndrome (OAS). However, some patients with PFAS may develop systemic
symptoms and require restriction of processed foods often have trouble in their dietary lives

[1, 2]. Some of them develop systemic symptoms upon ingesting soybean and are often placed
on a restricted diet at home and school. In this study, subcutaneous immunotherapy with birch
pollen extract (Birch SCIT) was introduced in patients with PFAS and soybean allergy.
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CASE REPORT

We recruited 6 Japanese patients with PFAS (mean age, 9.5 years; interquartile range [IQR],
6-10 years) who had experienced nonoral symptoms such as abdominal pain, skin erythema,
and respiratory symptoms upon ingesting some soy foods and required soybean restriction in
the school lunch program (Table 1). All of them had specific IgE antibody titers of class 3 or
higher against alder and birch, and class 2 or higher against Gly m 4, but did not necessarily
develop allergic rhinitis to birch pollen. Birch Mix for injection (ALK-Abellé A/S, Hprsholm,
Denmark) contained red birch and white birch and was used for Birch SCIT [3].

Birch SCIT was introduced by rush subcutaneous immunotherapy with the Birch Mix solution
(Birch rSCIT). A threshold concentration was determined from results of an intradermal test
using the Birch Mix solution. An initial dose of the Birch Mix solution was the threshold or
1/10 times the threshold concentration (1:2x10° -1:2x10* [w/v]). A target dose in the rapid
escalation phase was 1:2x10° (w/v) in 0.3 mL -1:2x10 (w/v) in 0.05 mL. In the maintenance
phase, the antigen dose of 1: 2x10* (w/v) in 0.05 mL was administered once a month in the
outpatient clinic.

An oral food challenge (OFC) test with soy milk (protein content 3.5%) was performed before
and 1 year after initiating Birch SCIT. The initial amount of soy milk OFC was 1 mL, and the
amount of soy milk was gradually increased to 200 mL, intake status of processed soybean
foods, sprouts, and apples were evaluated by interview before and 1 year after Birch SCIT
initiation. The restriction of soybean in the school lunch program was confirmed on the
school life management instruction sheet.

We obtained an approval regarding the use of the imported Birch Mix for injection from the

Yao Municipal Hospital Ethics Committee (YMH-H28-17). Written informed consent was
obtained from the parents regarding participation in the study and reporting of study results.

Table 1. Background factors (n=6)

Background factors Value
Male sex 2(33.3)
Age of study participation (yr) 9.5 (6-10)
Age of onset (yr) 7.0 (3-8)
Comorbidity
Bronchial asthma 3(50.0)
Allergic rhinitis 2(33.3)
Cedar pollinosis 2(33.3)
Atopic dermatitis 3(50.0)
Typel food allergy 2(33.3)
Ingestible amount of soy milk (mL) 1.5 (1-2)

Total IgE titer (1U/mL)

Specific IgE titer
Birch (IUA/mL)
Alder (IUA/mL)
Gly m 4 (UA/mL)

733.0 (510.3-1,554.3)

186.0 (154.0-295.3)
40.6 (39.5-55.2)
48.7 (21.5-73.3)

Soybean (IUA/mL) 1.2 (0.7-9.4)

Dermatophagoides pteronyssinus (IUA/mL) 76.0 (0.8-166.0)
Dermatophagoides farinae (IUA/mL) 115.3 (2.2-276.3)
Japanese cedar (IUA/mL) 12.4 (11.8-25.2)

Values are presented as number (%) or median (interquartile range).

Background factors of patients were evaluated at the time of study participation.

Age of onset was defined as the age at which PFAS with soybean allergy was confirmed by interview.
PFAS, pollen-food allergy syndrome.
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This study was approved by the Yao Municipal Hospital Ethics Committee (YMH-051820-85).

Ingestible amount of soy milk, and serum allergen-specific IgE antibody titers were examined
before and 1 year after initiating Birch SCIT using the Wilcoxon signed rank test. The
difference was considered significant if p was less than 0.05.

A total of 11 systemic reactions (SRs), including 8 skin symptoms and 3 respiratory
symptoms, were observed in 8 of 68 injections (11.8%) in the rapid escalation phase. Four of
6 patients (67%) showed the SRs in the rapid escalation phase. In patients 1, 2, 4, and 5 who
showed the SRs in the rapid escalation phase, the dose was gradually increased to 1:2x10?
(w/v) in 0.05 mL by the conventional method in the outpatient clinic.

The median ingestible amount of soy milk was 1.5 mL (IQR, 1-2 mL) before the treatment and
significantly increased to 150 mL (IQR, 100-200 mL) 1 year after initiating Birch SCIT (p =
0.04) (Fig. 1).

The specific IgE antibody titers to birch, alder, and Gly m 4 did not change significantly
before and 1 year after initiating Birch SCIT.

One year after initiating the treatment, all patients were free from dietary restriction of
soybean intake in their school lunch programs (Table 2).

Of the patients who needed restriction of apple intake before the treatment, Patient 6 was
able to ingest apples without restriction, whereas patients 1, 2, 4, and 5 were able to ingest
them partially 1 year after initiating the treatment (Table 2).

DISCUSSION

Allergen-specific immunotherapy (AIT) is expected to be effective in treating PFAS, which is
unlikely to heal spontaneously after its onset. However, the efficacy of AIT with pollen extract to
PFAS has differed greatly in various reports, and its evaluation has not been established [4-8].
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Fig. 1. Ingestible amount of soy milk by OFC before and 1 year after Birch SCIT initiation.
In the Birch SCIT group, the median ingestible amount of soy milk was significantly increased 1year after initiating
Birch SCIT. OFC, oral food challenge; Birch SCIT, subcutaneous immunotherapy with birch pollen extract. *p<0.05.
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Table 2. Dietary intake before and 1 year after Birch SCIT initiation

Dietary intake Patient
1 2 3 4 5 6

Processed soy foods

Before Possible Impossible Possible Impossible Impossible Impossible

After 1year Possible Possible Possible Partial Possible Possible
Sprouts

Before Possible Impossible Impossible Impossible Impossible Impossible

After 1year Possible Partial Partial Possible Possible Partial
Apples

Before Impossible Impossible Possible Impossible Impossible Impossible

After 1year Partial Partial Possible Partial Partial Possible
Restriction of soybean in the school lunch program

Before Yes Yes Yes Yes Yes Yes

After 1year None None None None None None

Birch SCIT, subcutaneous immunotherapy with birch pollen extract; possible, no restriction of target food ingesting; partial, some range restriction of target food
ingesting; impossible, complete restriction of target food ingesting.

https://apallergy.org

This is the first report specifically evaluating soy milk intake of therapeutic effect on PFAS
with Birch SCIT. The median intake of soy milk was significantly increased, and all patients
were able to ingest soybean without restriction in their school lunch programs 1 year after
initiating Birch SCIT. Birch SCIT could be suitable for patients with PFAS associated with
soybean allergy.

The efficacy of AIT with Bet v1, the major birch pollen allergen has been evaluated with

apple OFC in some studies [4-6]. However, the method for apple OFC used in these studies
differed greatly in the amount of apple intake and the definition of symptoms. In our study,
all patients were able to ingest apples partially or completely. The efficacy of apple intake with
Birch SCIT could be expected depending on the target setting of each patient.

The antigenic homology between the components in the Birch Mix solution and Japanese
birch and alder pollen is unknown. Tsumagari et al. [3] reported that 15 0of 19 Japanese
children (79%) showed improved or markedly improved OAS for raw fruits with Birch
SCIT after 1 year; based on their report, we used the birch pollen extract from the same
manufacturer. The target antigen dose of Birch SCIT to achieve sufficient efficacy with
AIT has not been established [9]. In our study, the desired therapeutic effect was obtained
with the maintenance dose of 1:2x10? (w/v) in 0.05 mL, but the incidence of SRs was 67%
in the rapid escalation phase, indicating that the protocol for Birch rSCIT needs further
improvement.

The limitation of this study is that it is not a randomized controlled trial. In addition, this
study was conducted with a small number of patients at a single facility. A multicenter
collaborative study will be necessary in the future.

In conclusion, our findings indicate that Birch SCIT should be taken into account in patients

with difficulty in ingesting soy foods, and having trouble in dealing with soybean in the
school lunch program.
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