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Sublingual immunotherapy reduces reaction threshold in three
patients with wheat-dependent exercise-induced anaphylaxis

To the Editor,

Wheat-dependent exercise-induced anaphylaxis (WDEIA) is a rare
IgE-mediated systemic hypersensitivity reaction caused by the com-
bination of wheat product ingestion and cofactors, such as physical
exercise, acetylsalicylic acid and alcohol.™® For diagnosis, an appro-
priate patient's history has to be associated with a sensitization to
wheat flour and gluten proteins as detected by skin prick test (SPT),
specific IgE and /or basophil activation test (BAT). Confirmation of
the diagnosis by oral challenge test (OCT) with gluten and cofac-
tors allows to determine the patient's individual threshold.® It has
been shown that using high amounts of pure gluten for a challenge,

a reaction can even be elicited even without cofactors.’ Dietary
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recommendations range from total avoidance of gluten to temporal
separation of wheat ingestion from cofactors. Gluten avoidance has
been associated with lower reaction thresholds.® Currently, no cura-
tive treatment such as immunotherapy (IT) has been developed. We
describe three patients with WDEIA, who have been treated with a
sublingual gluten IT (SLIT) over a course of 3 years. The clinical study
was approved by local ethics committee.

For this exploratory study, three female patients with a history
of several reactions only to a combination of wheat products plus
cofactors and positive challenge with pure gluten were diagnosed
with WDEIA and gave their informed consent for SLIT. Titrated SPT
with pure wheat gluten and wheat protein hydrolysates (Solpro
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BAT + OPT

daily sublingual application of 1 g gluten
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FIGURE 1 Timetable of the study
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TABLE 1 Patient's characteristics

Sex

Age (years)

Race

Asthma

Atopic dermatitis
Allergic rhinitis
Other food allergy

Time period since diagnosis before starting
SLIT

Before SLIT
Specific IgE omega-5 gliadin
Specific IgE alpha-beta-gamma-gliadin
Specific IgE wheat flour
Specific IgE gluten
SPT gluten
SPT Solpro 508
Threshold
After 15t year of SLIT
Threshold

After 2" year of SLIT
Threshold

After 3" year of SLIT
Specific IgE Omega-5 Gliadin
Specific IgE Alpha-Beta-Gamma-Gliadin
Specific IgE wheat flour
Specific IgE Gluten
SPT Gluten
SPT Solpro 508
Threshold

Patient 1

Female

18

White Caucasian
No

No

No

No

6 months

0 kU/L
0.03 kU/L
0.06 kU/L
0.04 kU/L
2mm

13 mm

70 g gluten w/o cofactors

120 g gluten with cofactors
(500 mg acetylsalicylic
acid and 10 ml alcohol)

120 g gluten with cofactors
(500 mg acetylsalicylic
acid and 10 ml alcohol)

0 kU/L
0 ku/L
0 kU/L
0 ku/L
Omm

15 mm

120 g gluten with cofactors
(500 mg acetylsalicylic
acid and 10 ml alcohol)

Patient 2

Female
35

White Caucasian

3 months

16.6 kU/L
Not done
Not done
Not done
8 mm

Not done

20 g gluten w/o cofactors

20 g gluten with cofactors
(1000 mg acetylsalicylic
acid and 10 ml alcohol)

20 g gluten with cofactors
(1000 mg acetylsalicylic
acid and 10 ml alcohol)

10.6 kU/L
0.35 kU/L
not done

not done

5mm

Not done

40 g gluten with cofactors
(1000 mg acetylsalicylic
acid and 10 ml alcohol)

Patient 3

Female

39

White Caucasian
No

No

No

No

1 month

13.9 kU/L
3.31 kU/L
1.05 kU/L
2.79 kU/L
8 mm

Not done

5 g gluten w/o cofactors

15 g gluten w/o cofactors

80 g gluten with cofactors
(1000 mg acetylsalicylic acid
and 10 ml alcohol)

12.4 kU/L
1.25 kU/L
<0.1 kU/L
<0.1 kU/L
7 mm

Not done

80 g gluten with cofactors
(1000 mg acetylsalicylic acid
and 10 ml alcohol)

508) were performed. Levels of specific IgE to wheat flour, gluten,
omega-5 gliadin and alpha/beta/gamma-gliadin were measured.
BAT was done with wheat gluten and wheat protein hydrolysates
in titrated concentrations. The individual threshold for each patient
was determined by OCT with gluten and additional cofactors until
a reaction was elicited. Immunotherapy was performed by daily
sublingual application of 1 mg gluten flour (Kréner, Ibbenbeuren,
Germany), which was added with water to form a paste. After 2 min,
the gluten had to be chewed and swallowed. All patients were ad-
vised to separate wheat ingestion from cofactors by 4 h, but had
no formal restrictions. After 6, 12, 18, 24 and 36 months of titrated
SPTs, measurements of specific IgE and BAT were repeated. OCT
was repeated after 12, 24 and 36 months (overview see Figure 1).

All patients performed SLIT regularly. Patients 1 and 2 had no
side effects, whereas patient 3 had local sensation of prickling under
the tongue in 50% of applications. The titrated SPT showed no rel-
evant change over time. In patient 2 specific IgE levels to omega-5
gliadin decreased from 16.6 kU/L to 10.6 kU/L and to alpha/beta/
gamma-gliadins from 2.42 kU/L to 0.35 kU/L. IgE levels in patient 3
did not change at all and were not detectable at all in patient 1. BAT
showed a continuous reduction in basophil activation with gluten
and Solpro 508 in patient 1 and had an undulant development in
patients 2 and 3.

The individual thresholds of all patients increased during SLIT. In
patient 1, it went from 70 g gluten to a cumulative dosage of 120 g
gluten with cofactors, in patient 2 from 20 g gluten to 40 g gluten with
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cofactors and in patient 3 from 5 g gluten to 80 g gluten with cofac-
tors (Table 1). Of note, no patient developed anaphylaxis despite con-
tinuous consumption of wheat products during the treatment. After 6
and 9 months of treatment, patient 2 developed urticaria after eating
pancake and patient 3 after consuming spaghetti, both followed by
mild exercise. No further systemic reactions occurred afterwards.
The results of this first study demonstrate that SLIT with gluten
increases the reaction threshold of tolerated gluten with / without co-
factors. Titrated SPT, specific IgE and BAT seem not to be predictive
parameters, hence OCT remains gold standard for threshold determi-
nation. These results are in agreement with a Danish study assessing
the influence of diet on wheat intake tolerance reporting a diet without
total avoidance of gluten products to be associated with developing an
increased reaction threshold.® However, further studies with a larger

population are necessary to confirm our results in this pilot study.
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Self-reported nasal hyperreactivity is common in all chronic
upper airway inflammatory phenotypes and not related to

general well-being

To the Editor,

Chronic upper airway inflammatory diseases like allergic rhinitis
(AR), non-allergic rhinitis (NAR), and chronic rhinosinusitis (CRS) are
prevalent and relate to higher stress, anxiety, and depression, im-
pacting life quality and raising a large economic burden.®

Nasal hyperreactivity (NHR)—defined as worsening of upper
airway symptoms upon exposure to environmental triggers such
as temperature/humidity changes—can be diagnosed objectively
by a cold, dry air (CDA) provocation test.* However, most studies
are questionnaire-based with varying definitions of NHR poorly
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