Allergies and the Microbiome

The microbiome plays an important role in regulating the immune system, and probiotics
represent an interesting therapeutic option.
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on atopic eczema (24).

Allergies are increasingly common worldwide and Children in the intervention group, aged 1
represent a significant health concern (1). to 13 years, showed a significant
In infants and young children, eczema is often the reduction in atopic dermatitis symptoms
first sign of allergy. A predisposition to allergy can compared to the placebo group.
then progress from a mild skin disorder to food Additionally, there was a marked

decrease in pro-inflammatory markers.

allergies, allergic rhinitis, or asthma.

The second study, conducted at Griffith
University, Australia, examined the effect
of this targeted probiotic combination on
allergic rhinitis (14).

This phase Il study, involving 40 adult
participants, demonstrated the
significance of the intervention, showing
a reduction in symptoms and an
improvement in quality of life for most
individuals.
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The microbiome regulates
immunity

Allergies can have a serious impact on a patient’s
quality of life due to sleep disturbances, limitations
in daily and/or sports activities, and frequent
absences from school or work (2).

The most common allergies in Western countries are
eczema, hay fever (allergic rhinitis), and asthma.

In recent years, a particularly rapid increase in the
prevalence of allergic disorders has been observed

(3).

Globally, atopic dermatitis affects 15-30% of
children and 2-10% of adults, while allergic
rhinitis occurs in 10-20% of the population (5).
Available treatment options for allergic conditions
are limited, and therapy is generally focused on
symptom relief.

In recent years, researchers have focused on
identifying new approaches for the treatment and
prevention of allergic conditions. Since the gut
microbiome plays a key role in regulating the
immune system, probiotics represent a promising
therapeutic option.

Recent scientific studies have demonstrated positive
outcomes from the use of probiotics as an adjunct
therapy for allergic conditions such as eczema and
hay fever.

Allergies and the Immune System

If the body’s immune system reacts hypersensitively
to otherwise harmless substances (food, pollen,
mold, dust mites, etc.)—called allergens—it is
considered an allergy. When the body first
encounters an allergen, it generally does not trigger
an excessive reaction; in most cases, it leads to the
production of immunoglobulin E (IgE). This process
is known as allergic sensitization.

Upon each subsequent exposure to the allergen, the
IgE triggers mast cells to release histamine. This
histamine is responsible for the symptoms of an
allergic reaction. The more histamine released, the
more severe the symptoms. The amount of allergen,
frequency, and duration of exposure are also
important factors in the development of an allergy

(6).

It is assumed that significant changes in microbial exposure during the second half of the 20th century have

triggered the accelerating rise in allergic diseases.
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Figure 1. Increase in allergic diseases in the second half of the 20th century
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Impaired balance

Various types of white blood cells, which are part
of the immune system, are involved in allergic
reactions. One of these cell types is the helper T cell
(Th), which plays a key role in allergy. There are
several types of helper T cells, including Th1 and Th2
cells, which produce specific cytokines (including
interleukins) during immune responses such as
allergies.

Under normal conditions, the body maintains a
certain balance between Thl and Th2 cell levels.
During an allergic reaction, however, this balance is
disrupted, leading to excessive Th2 cell levels. This,
in turn, causes increased production of pro-
inflammatory cytokines IL-4, IL-5, and IL-13, which
subsequently stimulate IgE production. IgE then
triggers histamine release from mast cells. In this
way, Th cells and the cytokines they secrete
contribute to the allergic reaction (7,8).

Progression of Allergy
Throughout Life

There are different manifestations of allergy
depending on a person’s age, which occur in a
sequential manner. This is referred to as the “allergic
march.” In infants and young children, allergies
typically present as eczema. Children with eczema
have a higher likelihood of developing other allergic
conditions later in life, such as allergic rhinitis and
asthma.

In allergic rhinitis, an inflammatory reaction occurs
in the nasal mucosa, resulting in a runny nose,
itching, and sneezing. It may also cause itching
and burning of the eyes (7). In approximately half of
the cases, allergic rhinitis presents as “hay fever,”
meaning the allergy is a seasonal reaction to
pollen from trees and plants. In the other half,
allergic rhinitis is non-seasonal, caused by
allergens such as dust mites or skin flakes from cats,
dogs, or rodents (4).

Allergic rhinitis is closely associated with asthma:
approximately 40% of patients with allergic rhinitis
also have asthma (9), and 80-90% of patients with
allergic asthma also suffer from allergic rhinitis.
Symptoms can vary from mild to severe and may
occur sporadically, intermittently, or persistently.

Role of the Gut Microbiome

Various theories suggest that the causes of allergies
may include a Western lifestyle, environmental
factors, and increased hygiene.

The hygiene hypothesis suggests that in recent
decades, allergies have increased because people
had limited contact with various microbes (10). This
hypothesis is now being supplemented by new
insights showing that the composition and activity of
the gut microbiome from birth play a significant role
in the development of allergies. This highlights the
crucial role of the gut microbiome in immune
system development.

For optimal immune system function, a high
diversity of gut bacteria is essential. It appears
that an unfavorable gut microbiome composition
contributes to increased hyperreactivity and
inflammatory conditions, including allergic disorders
(9,11). Several studies have shown that reduced
diversity (dysbiosis) in the gut microbiome
increases the risk of atopic eczema (12).
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Role of the Gut Microbiome

In general, it is not possible to completely avoid
allergens, and treatment options for allergies are
limited. Most therapeutic approaches focus on
controlling and managing symptoms. Treatments
with corticosteroid creams, antihistamines, or
other medications can be costly, often relieve
only part of the symptoms, and may cause
unwanted side effects. In recent years, increasing
attention has been given to probiotics as a potential
new therapy for allergies (13).

Probiotics play a role in regulating the immune
system and appear to have a beneficial effect on
allergy symptoms (14). This effect occurs on multiple
levels, both within the gut and throughout the body
(15,16). Although the exact mechanisms are not yet
fully understood, several hypotheses have been
proposed to explain this effect. Numerous studies
have shown that therapy with specific probiotic
strains leads to an improved balance between Thl
and Th2 cells, which delays the onset of the
inflammatory response upon exposure to an
allergen (17,18).

Two systematic reviews with meta-analyses (19,20)
provided an overview of existing studies
(randomized controlled trials) on the effects of
probiotics in people with allergic rhinitis, comparing
various probiotics with placebo. The authors of both
reviews concluded that, despite the heterogeneity of
the probiotics used, there is sufficient evidence to
support the view that probiotics can reduce the
severity of symptoms and discomfort in people
with allergic rhinitis and may improve their
quality of life.

Probiotics were also well tolerated by study
participants. Two additional systematic reviews with
meta-analyses (21,22) also showed that probiotics
can significantly reduce the risk of developing
eczema, particularly in young children.
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Figure 2. Changes in the SCORAD index before and after
the intervention.” Significant decrease, p = 0.005

Atopic eczema

In a randomized controlled study, researchers at two
Turkish universities investigated the effect of this
preparation on atopic eczema (24).

Forty children aged 1 to 13 years suffering from
atopic eczema received 2 g of the targeted probiotic
(4 x 10" CFU/day) or a placebo twice daily. In
addition to assessing quality of life and symptom
severity, the researchers measured cytokine and IgE
levels in the blood.

After eight weeks, children receiving the targeted
probiotic showed a significant reduction in atopic
dermatitis symptoms compared to the placebo
group, as shown in Figure 2.

The probiotic group also showed a significant
decrease in IL-5, IL-6, and IFN-alpha levels—
markers indicating an ongoing inflammatory
response. The same applied to IgE levels: children
receiving the targeted probiotic had significantly
lower blood IgE concentrations compared to those
in the placebo group.
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Allergic rhinitis

The second study, conducted at Griffith University in
Australia, investigated the effect of the targeted
probiotic on allergic rhinitis (14). This phase Il study
was designed according to Simon’s two-stage
design (13).

The goal of this two-stage design is to determine
whether the treatment shows sufficient biological
activity to justify further development.

During the study, 40 adults with allergic rhinitis took
2 grams of the targeted probiotic twice daily (4 x 10°
CFU/day) for eight weeks. Throughout the trial,
participants reported on their quality of life, hay
fever symptoms, and the use of other medications.

After four weeks, 50% of participants reported an
improved quality of life, as measured by the Mini
Rhinoconjunctivitis Quality of Life Questionnaire
(MRQLQ). After eight weeks, this percentage
increased to 63%, representing a statistically
significant and clinically relevant improvement in
quality of life (see Figure 3).

There was also a significant reduction in the total
individual mRQLQ score, as well as in eye and nasal
symptoms among participants. The use of other
medications decreased as well. The vast majority
of patients tolerated the targeted probiotic very
well.
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Figure 3. RQLQ score before and after intervention.
* Significant decrease, p = 0.005

In patients suffering from allergic rhinitis, the
severity of symptoms only mildly correlates with
how patients actually feel. Therefore, therapy
should focus not only on reducing symptoms but
also on alleviating disturbances that patients
consider important — such as improving overall
quality of life.

The present study showed that the targeted
probiotic not only reduces the symptoms of hay
fever but, more importantly, leads to a clinically
significant improvement in quality of life. The
personal burden of the disease, as perceived by
patients with hay fever, can thus be positively
influenced by the use of the targeted probiotic.
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