
Subcutaneous immunotherapy with birch pollen extract for patients with pollen-

food allergy syndrome

To the Editor,

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.

We recruited 6 Japanese patients  with PFAS (mean age 9.5 years,  interquartile

range (IQR) 6-10 years) who had experienced non-oral symptoms such as abdominal

pain,  skin erythema,  and respiratory  symptoms upon ingesting  some soy foods and

required  soybean restriction in  the school  lunch program (Table1).  All  of  them had

specific IgE antibody titers of class 3 or higher against alder and birch, and class 2 or
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higher against Gly m 4, but did not necessarily develop allergic rhinitis to birch pollen.

Birch Mix for injection (ALK-Abello, Inc. USA) 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).  In the maintenance phase, the antigen dose of 1:  2x102

(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. This  study  was  approved  by  the  Yao  Municipal  Hospital  Ethics

Committee (YMH-051820-85).

Ingestible  amount  of soy milk,  and specific  IgE antibody titers  were examined

before and 1 year after initiating Birch SCIT using the Wilcoxon signed rank test. The
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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 1:2x102 (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, 1.0 to 2.0) before the

treatment and significantly increased to 150 ml (IQR, 100 to 200) 1 year after initiating

Birch SCIT (p = 0.04). One year after initiating the treatment, Patients 1, 2, and 6 were

able to ingest the target amount of 200 ml soy milk. Patients 3,4 and 5 were able to

ingest up to 50 ml, 10 ml and 20 ml of soy milk 1 year after initiating the treatment (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
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to ingest them partially 1 year after initiating the treatment (Table 2). 

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 

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 the study using 10 g apple OFC, AIT with Bet v 1 showed significantly

more improvement of OAS than the control group.4 In the other study using whole apple

OFC, AIT with Bet v 1 did not show improvement of OAS compared with the control

group.5 AIT with Bet v 1 by OFC with increasing amount of apple (1 to 128 g) resulted

in an increase in the average tolerated quantity from 12.6 to 32.6 g apple after 1 year.6 In
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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. The Birch Mix containing the red and

white  birch  is  not  an  extract  preparation with  a  standardized antigen;  therefore,  the

amount of antigen in this solution is unknown. 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 1:2x102 (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.

Few  children  have  difficulty  in  soybean  intake  with  PFAS;  thus,  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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This study received no specific grant from any public or commercial funding 

agency. 

Masaaki Hamada

Department of Pediatrics, Yao Municipal Hospital 

Address: 1-3-1 Ryugecho, Yao City, Osaka Prefecture, Japan

There are no conflicts of interest related to this paper.

References

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122



1. Werfel T, Asero R, Ballmer-Weber BK, Beyer K, Enrique E, Knulst AC, et al. 

Position paper of the EAACI: food allergy due to immunological cross-reactions with 

common inhalant allergens. Allergy 2015; 70: 1079-90. 

2. Kim MA, Kim DK, Yang HJ, Yoo Y, Ahn Y, Park HS, et al. Pollen-food allergy 

syndrome in Korean pollinosis patients: A nationwide survey. Allergy Asthma Immunol 

Res 2010; 10: 648-61. 

3. Tsumagari S, Mori S, Ishizu H, Tanaka Y, Okamoto Y, Kurihara K. [Evaluation of 

the effectiveness of subcutaneous immunotherapy using birch pollen extract for pollen-

food allergy syndrome.] Arerugi 2018; 67: 211-8 (in Japanese). 

4. Asero R. Effects of birch pollen-specific immunotherapy on apple allergy in birch 

pollen-hypersensitive patients. Clin Exp Allergy 1998; 28: 1368-73.

5. Hansen KS, Khinchi MS, Skov PS, Bindslev-Jensen C, Poulsen LK, Malling HJ.

Food allergy to apple and specific immunotherapy with birch pollen. Mol Nutr Food 

Res 2004; 48: 441-8.

6. Bucher X,  Pichler  WJ,  Dahinden CA,  Helbling A.  Effect  of  tree pollen specific,

subcutaneous  immunotherapy  on  the  oral  allergy  syndrome  to  apple  and  hazelnut.

Allergy 2004; 59: 1272-6.

7. Cox L, Nelson H, Lockey R, Calabria C, Chacko T, Finegold I, Nelson M, Weber 

R, Bernstein DI, Blessing-Moore J, Khan DA, Lang DM, Nicklas RA, Oppenheimer 

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

https://pubmed.ncbi.nlm.nih.gov/?term=Oppenheimer+J&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Nicklas+RA&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Lang+DM&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Khan+DA&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Blessing-Moore+J&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Bernstein+DI&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Weber+R&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Nelson+M&cauthor_id=21122901
https://www.ncbi.nlm.nih.gov/pubmed/?term=Helbling%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15507095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dahinden%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=15507095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pichler%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=15507095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bucher%20X%5BAuthor%5D&cauthor=true&cauthor_uid=15507095
https://www.ncbi.nlm.nih.gov/pubmed/15508179
https://www.ncbi.nlm.nih.gov/pubmed/9824409
https://www.ncbi.nlm.nih.gov/pubmed/9824409
https://www.ncbi.nlm.nih.gov/pubmed/29769472
https://www.ncbi.nlm.nih.gov/pubmed/29769472
https://www.ncbi.nlm.nih.gov/pubmed/30306747
https://www.ncbi.nlm.nih.gov/pubmed/30306747
https://www.ncbi.nlm.nih.gov/pubmed/26095197
https://www.ncbi.nlm.nih.gov/pubmed/26095197


J, Portnoy JM, Randolph C, Schuller DE, Spector SL, Tilles S, Wallace D. Allergen 

immunotherapy: a practice parameter third update. J Allergy Clin Immunol 2011; 127: 

S1-55.

8. Walker SM, Durham SR, Till SJ, Roberts G, Corrigan CJ, Leech SC, Krishna 

MT, Rajakulasingham RK, Williams A, Chantrell J, Dixon L, Frew AJ, Nasser 

SM, British Society for Allergy and Clinical Immunology. Immunotherapy for allergic 

rhinitis. Clin Exp Allergy 2011; 41: 1177-200.

9. Pajno GB, Fernandez-Rivas M, Arasi S, Roberts G, Akdis CA, Alvaro-Lozano M, et 

al. EAACI Guidelines on allergen immunotherapy: IgE-mediated food allergy. Allergy 

2018; 73: 799-815. 

Figure Legend

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

https://www.ncbi.nlm.nih.gov/pubmed/29205393
https://www.ncbi.nlm.nih.gov/pubmed/21848757
https://www.ncbi.nlm.nih.gov/pubmed/21848757
https://pubmed.ncbi.nlm.nih.gov/?term=British+Society+for+Allergy+and+Clinical+Immunology%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nasser+SM&cauthor_id=21848757
https://pubmed.ncbi.nlm.nih.gov/?term=Frew+AJ&cauthor_id=21848757
https://pubmed.ncbi.nlm.nih.gov/?term=Dixon+L&cauthor_id=21848757
https://pubmed.ncbi.nlm.nih.gov/?term=Chantrell+J&cauthor_id=21848757
https://pubmed.ncbi.nlm.nih.gov/?term=Williams+A&cauthor_id=21848757
https://pubmed.ncbi.nlm.nih.gov/?term=Rajakulasingham+RK&cauthor_id=21848757
https://pubmed.ncbi.nlm.nih.gov/?term=Krishna+MT&cauthor_id=21848757
https://www.ncbi.nlm.nih.gov/pubmed/21122901
https://www.ncbi.nlm.nih.gov/pubmed/21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Wallace+D&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Tilles+S&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Spector+SL&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Schuller+DE&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Randolph+C&cauthor_id=21122901
https://pubmed.ncbi.nlm.nih.gov/?term=Portnoy+JM&cauthor_id=21122901


Figure 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 1 year after initiating Birch SCIT.

* p < 0.05

OFC; oral food challenge

Birch SCIT; subcutaneous immunotherapy with birch pollen extract 
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