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Sublingual immunotherapy — a good choice for all
forms of birch pollen allergy
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SUMMARY

Introduction High prevalence of hypersensitivity to birch pollen significantly reduces the quality of
life of affected individuals. Control of the simultaneous manifestation of allergic rhinitis and/or asthma
and birch-apple allergy syndrome is particularly challenging. Opinions regarding the effects of allergen
immunotherapy on the control of birch-apple allergy syndrome are divided.

Case outline We present a female patient with poorly controlled allergic rhinitis and asthma due to
hypersensitivity to birch pollen and allergy to apples, in whom sublingual immunotherapy (SLIT) with
an oral lyophilizate of birch pollen was administered. Nine months of SLIT, added to pharmacological
therapy, led to good control of allergic rhinitis and asthma and to the development of apple tolerance.
Conclusion The favorable outcome of SLIT in controlling respiratory allergies and inducing apple tolerance
suggests that it may be a beneficial therapeutic option for the management of all clinical manifestations

of birch pollen allergy.
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INTRODUCTION

Birch is the largest producer of allergenic tree
pollen in Europe, with a sensitization prevalence
ranging between 7% and 57% of the popula-
tion. Most sensitized individuals have allergic
rhinitis and/or asthma, and more than half also
develop pollen-food allergy syndrome (PFAS),
an immunoglobulin E (IgE)-mediated allergic
reaction to foods from fruits and vegetables as-
sociated with sensitization to inhalant allergens,
most commonly pollen [1, 2]. PFAS is based
on IgE cross-reactivity to structurally similar,
homologous allergens from different protein
families present in both foods and pollen. The
clinical presentation of PFAS is most often mild
(itching and mild swelling of the lips, mouth,
and throat), and only rarely includes symptoms
of anaphylaxis. Pathogenesis-related protein 10
(PR-10) proteins, profilins and lipid transfer
proteins are recognized plant panallergens in-
volved in pollen-food cross-reactivity. Allergens
from the PR-10 family and profilins are usually
responsible for mild clinical manifestations,
whereas allergens from other protein families
are associated with more severe clinical forms of
PFAS. More than 70% of individuals sensitized
to birch pollen who have allergic rhinitis and/
or asthma develop PFAS due to apple allergy
(birch-apple allergy syndrome) [3, 4]. The qual-
ity of life of affected patients is further reduced,
and their management represents a significant
therapeutic challenge [5, 6, 7]. Avoidance of
raw fruit and symptomatic therapy are recom-
mended, while opinions regarding the use of
allergen immunotherapy remain divided [7, 8].

We present a patient with concomitant
seasonal allergic rhinitis, asthma and PFAS
associated with apple allergy, in whom treat-
ment with sublingual immunotherapy (SLIT)
using an oral lyophilizate of birch pollen had
a favorable effect on the control of all clinical
manifestations of birch pollen allergy.

CASE REPORT

We present a 25-year-old female patient with
seasonal allergic rhinitis and asthma due to hy-
persensitivity to birch pollen and PFAS, mani-
fested as allergy to apples. The disease began
suddenly in the spring of 2009, at the age of
nine, with symptoms typical of allergic rhinitis
and mild asthma, followed later that year by al-
lergy to fresh apple (pronounced itching, burn-
ing sensation in the oral cavity and difficulty
swallowing). Based on medical history, clinical
examination, spirometry, skin prick testing, and
measurement of serum specific IgE (sIgE) to
standard inhalant and food allergens, allergic
rhinitis and asthma due to hypersensitivity to
birch pollen associated with allergy to apples
were diagnosed one year later. With regu-
lar allergist follow-ups and pharmacological
therapy, in accordance with recommendations
for moderate-to-severe allergic rhinitis and
mild allergic asthma, the patient maintained
good control of respiratory symptoms until
the end of 2021. In late April 2022 and early
April 2023, despite regular therapy, the patient
was hospitalized due to a sudden worsening of
asthma and severe nasal obstruction. Control of
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Table 1. Results of allergological tests and laboratory findings

SLIT - sublingual immunotherapy; sIgE - specific immunoglobulin E;
slgG4 - specificimmunoglobulin G4; Bet v1 - Betula verrucosa 1 major allergen;
Mal d1 - Malus domestica 1 major allergen

Table 2. Control of allergic rhinitis and asthma before, during and after SLIT

verrucosa 1 major allergen (Bet v1), the major

Features Before SLIT Onff mSoLrln_'Ic_h 12ftmosn|:c|l_1l_s allergen of birch pollen, and cross-reactivity
arter arter to Malus domestica 1 major allergen (Mal d1),
Skin prick test to birch pollen 8 7 8 . _
(wheal diameter in mm) the major apple allergen (PR.1.0 type), were
— - demonstrated (Table 1). Sensitization to the
Skin prick to prick test to apples 9 9 8 : )
(wheal diameter in mm) minor allergens of birch pollen and apple, Bet
Oral apple provocation test 8 0 3 v2 and Mal d4, was not detected (sIgE Bet v2
(visual analogue score) 0.11 kUA/L, sIgE Mal d4 0.16 kUA/L). Based on
SIgE Bet v1 (KUA/L) 31.08 26.90 25.89 these findings, SLIT with an oral lyophilizate
sIgE Mal d1 (kUA/L) 8.09 7.53 71 of a standardized allergen extract from birch
slgG4 Bet v1 (mgA/L) 0.09 0.84 075 pollen was initiated. A pre-seasonal and co-
slgG4 Mal d1 (mgA/L) 0.06 0.62 031 seasonal protocol was applied for nine months

(from early September 2023 to the end of May
2024) in addition to pharmacological therapy.
Before initiation of SLIT, a double open oral
food challenge with a fresh Granny Smith apple

Season 2022 | Season 2023 | Season 2024 | Season 2025 was performed with a cumulative dose of 200

R before SLIT | before SLIT | during SLIT | after SLIT : s
ARV o 035 26 273 g (one medium apple). The test was positive
: : : : (visual analogue score 8). Symptoms resolved
ggmz 2R ;;Z 2'49 ;22 ;32 after administration of two tablets of deslorata-
Nomber of AE '1 '155 ‘0 'g dine. The efficacy of SLIT was assessed based
umber of severe on clinical parameters (Table 2) and laboratory

ACT 16 15 21 22

AR - allergic rhinitis; VAS - visual analogue scale; ATDMS - average total daily medication

score; A — asthma; AE — asthma exacerbation; ACT — asthma control test;
SLIT - sublingual immunotherapy

respiratory symptoms was achieved with parenteral meth-
ylprednisolone administered in tapering doses. PFAS was
successfully controlled by avoidance of fresh fruit. In the
family history, the patient’s brother, father, and uncle have
confirmed diagnoses of allergic asthma. Due to a sudden
worsening of breathing during two consecutive tree pol-
len seasons, the patient presented for examination at the
outpatient clinic of the Clinic for Allergy and Immunology,
University Clinical Center of Serbia, Belgrade, in late May
2023. Investigations conducted in accordance with guide-
lines for allergic rhinitis, asthma, and PFAS confirmed the
diagnoses of moderate-to-severe poorly controlled sea-
sonal allergic rhinitis, mild partially controlled asthma due
to hypersensitivity to birch pollen, and PFAS with allergy
to apples. The diagnosis of allergic rhinitis and asthma
was based on medical history and clinical presentation
during the March—-May pollen season, in correlation with
a positive skin prick test exclusively to birch pollen (papule
diameter 8 mm; saline solution 0 mm; histamine solu-
tion 5 mm) and a high serum concentration of sIgE to
birch pollen (30.29 KUA/L, class 4) (ImmunoCAP system,
Thermo Fisher Scientific, Uppsala, Sweden). The diagno-
sis of birch-apple allergy syndrome was established based
on the patient’s history (itching and burning in the throat
and oral cavity and difficulty swallowing immediately
after apple consumption), a positive prick-to-prick skin
test with apple (9 mm; saline solution 0 mm; histamine
solution 6 mm), and elevated serum sIgE to apples (7.80
kUA/L, class 3). Due to poor control of respiratory aller-
gies and long-term avoidance of fresh fruit, component-
resolved diagnostics (ImmunoCAP system, Thermo Fisher
Scientific) was performed with the aim of introducing al-
lergen immunotherapy. Primary sensitization to Betula
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criteria (oral provocation test with fresh apple
and serum concentrations of sIgE and sIgG4
to the major allergens of birch pollen Bet v1
and apple Mal d1) (Table 1). During the tree
pollen season while receiving SLIT, the patient achieved
good control of rhinitis and asthma, and one month after
discontinuation she also demonstrated good tolerance to
apples, for the first time in more than ten years (Table
1). The favorable outcome of SLIT was accompanied by
high serum concentrations of specific IgG4 to the major
birch pollen allergen Bet v1 (0.84 mgA/L) and to the cross-
reactive major apple allergen Mal d1 (0.62 mgA/L). The
patient decided to discontinue SLIT after the first treat-
ment season. During additional follow-up one year after
discontinuation of SLIT, the patient maintained well-con-
trolled mild allergic rhinitis and mild asthma (Table 2), but
apple tolerance was not maintained. The oral provocation
test with a Granny Smith apple was again positive, with
a lower score of oropharyngeal symptoms, accompanied
by reduced levels of sIgG4 to the major allergens of birch
pollen and apple (Table 1).

Informed consent: Written informed consent was ob-
tained from the patient for this case report publication,
including the medical history and laboratory analyses.

Ethics approval: The publication of this case report was
approved by the Ethics Committee of the University
Clinical Center of Serbia.

DISCUSSION

The high prevalence of birch-apple allergy syndrome is
part of the global “allergy epidemic” and results from the
frequent sensitization to birch pollen and its strong cross-

reactivity with apple. In these patients, seasonal allergic
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rhinitis and/or asthma are often difficult to control with
standard pharmacological therapy [9, 10]. This difficulty is
attributable to cross-reactivity between birch pollen and ho-
mologous tree pollens [11], as well as to the global increase
in airborne pollen concentrations [12]. These factors were
also the main reasons for the poor control of allergic rhinitis
and asthma in our patient. Good control of allergic rhinitis
and asthma until 2021 was associated with relatively low
concentrations of birch pollen in the environment, which
did not exceed 100 pollen grains/m* of air. However, in the
following years very high concentrations were recorded
(298-593 pollen grains/m’ of air) during April and May,
which coincided with poor control of respiratory allergies.
Despite persistently high birch pollen concentrations, SLIT
resulted in good control of allergic rhinitis and asthma, not
only during treatment but also after its discontinuation.
The favorable clinical effect of SLIT was accompanied by
an increase in serum concentrations of specific IgG4 and
a decrease in specific IgE directed against the major birch
pollen allergen, as reported by other authors as well [11,
13, 14]. Nine months of SLIT resulted in good tolerance of
fresh apples, accompanied by increased concentrations of
sIgG4 and decreased concentrations of sIgE to the major
allergens of apple and birch pollen in serum. The significant
role of sIgG4 in blocking IgE-dependent cross-reactivity
between the major allergens of birch pollen and apple has
also been reported by other authors [3, 4, 15]. The block-
ing role of sIgG4 is directly related to the clinical effects of
SLIT in inducing tolerance to apples in birch-apple allergy
syndrome [16, 17]. Identification of the carriers of primary
and cross-reactive IgE responses between birch pollen and
apple is of great importance for the effectiveness of SLIT
in our patient [8, 15, 17]. Although the major birch pollen
allergen is the most common carrier of primary sensitiza-
tion and cross-reactive IgE response to apples, this is not
always the case in clinical practice. In approximately 10%
of patients, the primary (and only) carrier is the minor al-
lergen Bet v2 or another minor birch pollen allergen [17,
18]. In such patients, SLIT unfortunately does not lead to
tolerance to apples. A considerable number of studies, in
which SLIT efficacy was not demonstrated, lack evidence
on the carriers of cross-reactive IgE responses with apples
[19]. The favorable outcome of SLIT in our patient was
also influenced by the daily administration of an oral ly-
ophilizate containing a high concentration of the major
birch pollen allergen and by the absence of sIgE to minor
allergens of birch pollen and apples. The beneficial effect of
SLIT in establishing tolerance to apples was not sustained
to the same extent as the control of respiratory allergies. Six
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main limitation of this case report. Nevertheless, the favor-
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certain conditions, SLIT may represent a good therapeutic
option for the control of all clinical manifestations of birch
pollen allergy.

Conflict of interest: None declared.

3. KatoY, Morikawa T, Fujieda S. Comprehensive review of pollen-
food allergy syndrome: Pathogenesis, epidemiology, and
treatment approaches. Allergology International. 2025;74(1):42-
50.[DOI: 10.1016/j.alit.2024.08.007] [PMID: 39278756]

4. Poncet P, Senechal H, Charpin D. Update of pollen-food syndrome.
Expert Rev Clin Immunol. 2020;16(6):561-78.

[DOI: 10.1080/1744666X.2020.1774366] [PMID: 32691654]

Srp Arh Celok Lek. 2026 May-Jun;154(5-6):348-351



Sublingual immunotherapy in birch pollen allergy

10.

1.

12.

13.

Werfel T, Asero R, Balmen-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(9):1079-90. [DOI: 10.1111/all.12666]

[PMID: 26095197]

Skypala IJ, Hunter H, Krishna MT, Garcia HR, Till SJ, Toit G, et al.
BSACI guideline for the diagnosis and management of pollen food
syndrome in UK. Clin Exp Allergy. 2022;52(8):1018-34.

[DOI: 10.1111/cea.14208] [PMID: 35975576]

Shaikhly TA, Cox A, Wegrzyn AN, Cianferoni A, Katelaris C, Ebo DG,
et al. An international Delphi consensus on the management of
pollen-food allergy syndrome: A Work Group report of the AAAAI
Adverse Reactions to Foods Committee. J Allergy Clin Immunol
Pract. 2024;12(12):3242-9.e1.[DOI: 10.1016/j.jaip.2024.09.037]
[PMID: 39488768]

Haidar L, Banarescu CF, Uta C, Moldovan Sl, Zimbru EL, Zimbru RI,
et al. Pollen-Food Allergy Syndrome: Allergens, Clinical Insights,
Diagnostics and Therapeutic Challenges. Appl Sci. 2025;(66):1-46.
[DOI: 10.3390/app15010066]

Carlsen HK, Haga SL, Olsson D, Behndig AF, Modig L, Meister K, et
al. Birch pollen, air pollution and their interactive effects on airway
symptoms and peak expiratory flow in allergic asthma during
pollen season - a panel study in Northern and Southern Sweden.
Environ Health. 2022;21(1):63. [DOI: 10.1186/s12940-022-00871-x]
[PMID: 35794604]

Cole R, Garcia LL, Flower G, Libardi AC, Sofiev M, Masselot P. Tree
pollen and asthma-related hospital admissions in England: a
national case time series analysis. Environ Int. 2026,208:110130.
[DOI: 10.1016/j.envint.2026.110130] [PMID: 41679087]

Tebbe JK, Zuberbier T, Werfel T, Krul M, Wagenmann M, Johanson
N, et al. Is allergen immunotherapy with birch sufficient to treat
patients allergic to pollen of tree species of the birch homologous
group? Allergy. 2020;75(6):1327-36. [DOI: 10.1111/all.14130]
[PMID: 31758559]

Tomczyk S, Werner M, Malkiewicz M, Bosiacka B, Grewling T,
Gofron AG, et al. Influence of meteorological conditions and
climate on pollen season of the early-flowering woody taxa in
Poland, Central Europe. Int J Biometeorol. 2025;69(10):2781-93.
[DOI: 10.1007/500484-025-02995-4] [PMID: 40892092]
Biedermann T, Kuna P, Panzner P, Valovirta E, Andersson M,

de Blay F, et al. The SQ tree SLIT-tablet is highly effective and

well tolerated: Results from a randomized, double-blind,
placebo-controlled phase lll trial. J Allergy Clin Immunol.
2019;143(3):1058-66. [DOI: 10.1016/j.jaci.2018.12.1001]

[PMID: 30654054]

20.

21.

22.

23.

351

Couroux P, Ipsen H, Stage BS, Damkjaer JT, Steffensen MA,
Salapatek AM, et al. A birch sublingual allergy immunotherapy
tablet reduces rhinoconjunctivitis symptoms when exposed to
birch and oak and induces IgG4 to allergens from all trees in the
birch homologous group. Allergy. 2019;74(2):361-9.

[DOI: 10.1111/all.13606] [PMID: 30229939]

Subbarayal B, Schiller D, Mobs C, Jong NW, Ebner C, Reider N, et
al. Kinetics, cross-reactivity, and specificity of Bet v 1-specific IgG4
antibodies induced by immunotherapy with birch pollen. Allergy.
2013;68(11):1377-86.[DOI: 10.1111/all.12236] [PMID: 24053565]
Demir H, Radauer C, Strobi M, Scheurer S, Kinaclyan T, Bohle B.
Cross-protection of allergen immunotherapy-induced antibodies
to related allergens requires a high degree of structural identity.
Allergy. 2025;80(3):785-94. [DOI: 10.1111/all.16323]

[PMID: 39311416]

Valk J, Nagl B, WIjk RG, Bohle B, Jong N. The effect of birch pollen
immunotherapy on apple and rMal d1 challenges in adults with
apple allergy. Nutrients. 2020;12(2):519.

[DOI: 10.3390/nu12020519] [PMID: 32085633]

Wang X, Chen L, Ding J, Wang H, Wang X. Profiles of birch
allergen component sensitization and its association with pollen-
food allergy syndrome in Northern China. J Asthma Allergy.
2023;16:1241-50. [DOI: 10.2147/JAA.S427764] [PMID: 38022747]
Kallen EJJ, Welsing PMJ, Lowik JM, Ree RV, Knulst AC, Le

TM. The effect of subcutaneous and sublingual birch pollen
immunotherapy on birch pollen-related food allergy: a systematic
review. Front Allergy. 2024;5:1360073.

[DOI: 10.3389/falgy.2024.1360073] [PMID: 38903704]

Dien L, Neuherz B, Rohrhofer J. Real-life evaluation of molecular
multiplex IgE test methods in the diagnosis of pollen associated
food allergy. Allergy. 2022;77(10):3028-40.

[DOI: 10.1111/all.15329] [PMID: 35485989]

Furci F, Ricciardi L. Plant food allergy improvement after grass
pollen sublingual immunotherapy: a case series. Pathogens.
2021;10(11):1412. [DOI: 10.3390/pathogens10111412]

[PMID: 34832568]

Till SJ, Stage BS, Skypala |, Biedermann T. Potential treatment
effect of the SQ tree sublingual immunotherapy-tablet on pollen
food syndrome caused by apple. Allergy. 2020;75(8):2059-135.
[DOI: 10.1111/all.14242] [PMID: 32086823]

Hamada M, Kagawa M, Tanaka I. Evaluation of subcutaneous
immunotherapy with birch pollen extract for pollen-food allergy
syndrome. Asia Pacific Allergy. 2021;11(4):e39.

[DOI: 10.5415/apallergy.2021.11.e39] [PMID: 34786369]

CybaunHreanHa umyHoTepanuja — pobap usbop 3a cee popme anepruje Ha nonex

bpese

Pajuua Crowosuh'?, ViBaHa Hejkosuh', BecHa Tomuh Cnmpuh'2

'YHMBEP3UTETCKN KNMHUYKY LieHTap Cpbuje, KnuHuka 3a anepronorujy 1 umyHonorujy, beorpag, Cp6uja;

2Ynusepautet y beorpaay, MeguunHcku dakyntert, beorpag, Cpbuja

CAMETAK

YBog Burcoka yyecTanoct npeocetbrBOCTY Ha NoneH bpese
3HauajHO ymarbyje KBanuTeT xmBoTa obonenux. Hapouuto je
oTexaHa KOHTPOJIa NCTOBPEMEHOT 1CMOJbaBatba aiepritjckor
PVHUTICA U/WAK aCTME U aneprujckor cuHapomMa bpesa—jabyka.
Mwuwmberba 0 edpeKTMa anepreHcKe MMyHOTepanuje Ha KOHTPO-
ny aneprujckor cuHapoma bpesa—jabyka cy nogesbeHa.
Mpukas 6onecHunKa lNpurKasyjemo 6onecHULy ca oLe KOH-
TPONMCaHUM aneprujcKM PUHUTUCOM U aCTMOM yCJiefi Mpeo-
CeT/bMBOCTY Ha NosieH bpese 1 anepruje Ha jabyke, Ko Koje je
npriMerbeHa cybnnHrBanHa MMyHoTepanuja opanHumM mounm-
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3aToM MnoJieHa bpese. [leBeToMeceyHa NprmeHa CybnmHreanHe
UMyHoTepanuje, Npuaogata GapMaKkosoLLKoj Tepanujuy, foBena
je no pobpe KOHTPONe aneprujckor PUHUTMCA U acTMe, Kao 1
[0 YCroCTaB/bakba TonepaHLyje Ha jabyky.

3aksbyuak [1oBo/baH MCXOA CYONMHIBanHe UMyHoTepanuje y
KOHTPOJIN pecnmpaTopHYIX aneprija u NoCTr3aky TonepaHLmje
Ha jabyKy yKa3yje Ha To fia 61 OBaj BUJ Tepanuje Morao 6utm
MOBOJbaH 1360p 3a KOHTPOJTY CBUX KIIMHWUYKMX 06/MKa anepruje
Ha nosneH bpese.

KrbyuHe peun: aneprujcku puHMUTUC; aneprujcka actma; CuH-
[POM MofeH-XpPaHa; anepreHcka MMyHoTepanuja
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