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

Cyb6nuHrBaTHa UMYyHOTEpanuja — 1o0o6ap u3dop 3a cBe hopme aepruje Ha
MoJICH Ope3e

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 (AIT) 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.

Keywords: allergic rhinitis; allergic asthma; pollen—
food allergy syndrome; allergen immunotherapy

INTRODUCTION

CAXKETAK

¥YBoa Bucoka ydectanoct npeoceT/bUBOCTH Ha M0-
JieH Opese, 3HaYajHO yMambyje KBAIUTET KUBOTa 000-
nenux. Hapouuro je oTesxana KOHTpOJIa HCTOBPEMe-
HE eKCIIpecHje aJleprjCKOT PUHUTHCA W/HIN aCTME U
Ope3a-jabyka aneprujckor cuHapoMa. MHIUBEHa O
edekTuma anepreicke umyHorepanuje (ANUT) Ha
KOHTPOJIy Ope3a-jadyka aJleprijcKor CHHAPOMA CY
HO/IeJbEHA.

IIpuka3 6onecunka [Iprka3yjemo MalujeHTKUBY ca
JIOIIE KOHTPOJIMCAHUM AJIEPTHjCKUM PUHUTHCOM U
ACTMOM ycliell PeOCeT/HUBOCTHU Ha MOJICH Opese U
aneprujoM Ha jabyke, IOABPTHYTY CyOIMHIBATHO]
nmyHoTepanuju (CJINT) opamaum nrodumm3aTom
nojneHa Opese. [leeromeceuna npumena CJINT,
npraoaara papMaKoJIONIKO] TEPaITHjH, JOBEIA je 10
00pe KOHTPOJIE aJeprujCKOT PUHUTHCA U aCTME H
ToJICpaHIHje Ha jabyKy.

3akibyuak [ToBossan ucxon CJIUT y koHTpOIH pec-
HUPATOPHHX allepruja v ToJNApaHIKju Ha jabyKy, y-
Kazyje ja Ou Moruia OUTH ITOBOJbAH TEPAITUjCKH U3-
00p 3a KOHTPOJTYy CBUX KIIMHUYKHX OOJIMKA alepruje
Ha TIoJieH Opese.

KibyuHe peum: aneprujcku pUHUTHUC; aleprijcka
acTMa; IMOJICH—XpaHa CHHIIPOM; aJepreHcKa
UMYHOTEpaIuja

Birch is the largest producer of allergenic tree pollen in Europe, with a sensitization prevalence
ranging between 7% and 57% of the population. 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
associated 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
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of anaphylaxis. PR-10 proteins, profilins and ipid transfer proteins (LTPs) are recognized plant
panallergens involved in pollen-food cross-reactivity. Allergens from the pathogenesis-related
protein 10 (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 ‘rthinitis
and/or asthma develop PFAS due to apple allergy (birch—apple allergy syndrome) [3,4]. The
quality of life of affected patients is further reduced, and their management represents.a
significant therapeutic challenge [5—7]. Avoidance of raw fruit and symptomatic therapy are

recommended, while opinions regarding the use of allergen immunotherapy (AIT) remain

divided [7,8].

We present a patient with concomitant seasonal allergic rhinitis, asthma and PFAS associated
with apple allergy, in whom treatment 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
hypersensitivity to birch pollen and pollen—food allergy syndrome (PFAS), manifested 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 allergy to
fresh apple (pronounced itching, burning 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

DOI: https://doi.org/10.2298/SARH260313039S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2026 | Online First May 18, 2026 | DOI: https://doi.org/10.2298/SARH260313039S 4

were diagnosed one year later. With regular 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 respiratory symptoms
was achieved with parenteral methylprednisolone 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 @ sudden worsening of
breathing during two consecutive tree pollen 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 condueted in accordance with guidelines for
allergic rhinitis, asthma, and PFAS confirmed the diagnoses of moderate-to-severe poorly
controlled seasonal 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 solution 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 diagnosis 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 apple (7.80 kUA/L, class 3). Due
to poor control of respiratory allergies and long-term avoidance of fresh fruit, component-
resolved diagnostics (ImmunoCAP system, Thermo Fisher Scientific, Uppsala, Sweden) was

performed with the aim of introducing allergen immunotherapy (AIT). Primary sensitization
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to Bet v1, the major allergen of birch pollen, and cross-reactivity to Mal d1, the major apple
allergen (PR-10 type), were demonstrated (Table 1). Sensitization to the minor allergens of
birch pollen and apple, Bet v2 and Mal d4, was not detected (sIgE Bet v2 0.11 KUA/L, sIgE
Mal d4 0.16 KUA/L). Based on these findings, sublingual immunotherapy (SLIT) with an oral
lyophilizate of a standardized allergen extract from birch pollen was initiated. A prescasonal
and coseasonal 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 was performed with-a cumulative dose of
200 g (one medium apple). The test was positive (visual analog score 8). Symptoms resolved
after administration of two tablets of desloratadine. The efficacy of SLIT was assessed based
on clinical parameters (Table 2) and laboratory criteria (oral provocation test with fresh apple
and serum concentrations of sIgE and slgG4 to the major allergens of birch pollen Bet vl 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 apple, 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 treatment
season. During additional follow-up one year after discontinuation of SLIT, the patient
maintained well-controlled 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 obtained from the patient for this case report

publication, including the medical history and laboratory analyses.
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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 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 homologous 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 (298593 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 [gG4 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 apple, 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 blocking role of sIgG4 is directly related to the clinical effects
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of SLIT in inducing tolerance to apple 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 sensitization and cross-reactive
IgE response to apple, this is not always the case in clinical practice. In approximately 10% of
patients, the primary (and only) carrier is the minor allergen Bet v2 or another minor birch
pollen allergen [17, 18]. In such patients, SLIT unfortunately does not lead to tolerance to
apple. A considerable number of studies, in which SLIT efficacy was not demonstrated, lack
evidence on the carriers of cross-reactive IgE responses with apple [19]. The favorable outcome
of SLIT in our patient was also influenced by the daily administration of an oral lyophilizate
containing a high concentration of the major birch pollen allergen and by the absence of sIgE
to minor allergens of birch pollen and apple. The beneficial effect of SLIT in establishing
tolerance to apple was not sustained to the same extent as the control of respiratory allergies.
Six months after discontinuation of SLIT, the patient reported oral itching associated with apple
consumption for the first time. During further follow-up, itching occurred occasionally, after
consumption of only certain apple varieties, and resolved spontaneously. One year after
discontinuation of SLIT, the repeated oral provocation test with apple was again positive.
Although the score was low, it negatively affected the patient’s choice of fruit. The gradual
loss of tolerance to apple was accompanied by a heterogeneous decrease in serum
concentrations of sIgG4 to the major allergens of birch pollen and apple, as also reported by
other authors [17, 19]. Several explanations for the failure of SLIT in controlling birch—apple
allergy syndrome have been described in the literature. The most common reason is insufficient
knowledge of the allergens responsible for cross-reactive IgE responses between birch pollen
and apple [3, 8], structural variations of the major apple allergen among different apple varieties

[17], and insufficient maintenance dose or short duration of treatment [8, 9]. Recent studies
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indicate that SLIT-induced slgG4 directed against the major birch pollen allergen blocks all
IgE-binding epitopes on Bet v1 but not on Mal d1. A high degree of cross-reactivity of sIgG4
directed against Bet v1 toward Mal d1 requires a high degree of structural homology between
the major allergens of birch pollen and apple (above 80%), which in reality does not exceed
56% [16, 20]. This is assumed to be the main reason for the limited efficacy of SLIT in
controlling birch—apple allergy syndrome. It has been established that sigG4 directed against
the major apple allergen binds different epitopes from those recognized by slgG4 directed
against the major birch pollen allergen. For effective blocking of IgE<binding epitopes on the
major apple allergen—and consequently for successful SLIT-induced tolerance to apple—a
high concentration and high affinity of sIgG4 directed toward different epitopes of the major
apple allergen are required. An increase in their serum concentration is usually detected after
four months, while maximal concentrations are achieved only after long-term SLIT
administration lasting at least three years [21]. The efficacy of SLIT in our patient is consistent
with these findings [21, 22, 23]. Tolerance to apple was gradually lost due to premature
discontinuation of SLIT, which represents the main limitation of this case report. Nevertheless,
the favorable outcome- observed in our patient suggests that, under 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.
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Table 1. Results of allergological tests and laboratory findings

Features Before SLIT One month after | 12 months after
SLIT SLIT

Skin prick test to birch pollen 8 7 8

(wheal diameter in mm)

Skin prick to prick test to apple 9 9 8

(wheal diameter in mm)

Oral apple provocation test 8 0 3

(visual analogue score)

slgE Bet vl (kUA/L) 31.08 26.90 25.89

slgE Mal d1 (kUA/L) 8.09 7.53 7.11

slgG4 Bet vl (mgA/L) 0.09 0.84 0.75

slgG4 Mal d1 (mgA/L) 0.06 0.62 0.31

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

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

12

Features Season 2022 Season 2023 Season 2024 Season 2025
before SLIT before SLIT during SLIT after SLIT

AR VAS 8.66 8.33 2.66 2.73

ATDMS AR 5.16 6.49 1.38 1.32

ATDMS A 2.08 2.55 0.66 0.52

Number of

severe AE 1 1 0 0

ACT 16 15 21 22

AR — allergic rhinitis; A — asthma; VAS — visual analogue scale; AE — asthma exacerbation;

ATDMS — average total daily medication score; ACT — asthma control test; SLIT =
sublingual immunotherapy
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