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Summary A novel and recently launched food for
special medical purposes was discussed by a mul-
tidisciplinary expert panel as an option for allergic
patients. The newly developed lozenge contains the
whey protein beta-lactoglobulin (BLG) as well as the
micronutrients iron, zinc and vitamin A. BLG loaded
with ligands (holo-BLG) is discussed as one factor
of the allergy-protective farm effect in numerous sci-
entific studies. Further studies reveal that holo-BLG
shuttles its ligands specifically to immune cells, where
it balances the specific nutrient demand and can thus
lead to immune resilience. Based on the scientific
background, the experts see a broad range of possible
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applications for holo-BLG in the form of a lozenge, for
example in patients suffering from multiple allergies,
with sensitisation to rare allergens (including occu-
pational allergens), tree pollen-associated food aller-
gies or in general difficult treatment situations (e.g. al-
lergies to animal dander or refusal of allergen im-
munotherapy). The expert panel describes the holo-
BLG lozenge as an innovative and additional option
for allergic patients.
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Abbreviations

AIT Allergen-specific immunotherapy

apo-BLG Unloaded beta-lactoglobulin

ARC Allergic rhinoconjunctivitis

BLG Beta-lactoglobulin

FSMP Food for special medical purposes

holo-BLG beta-lactoglobulin loaded with
ligands

LCN-2 Lipocalin-2

OTC Over-the-counter

Background

In the context of the market launch of a novel food
for special medical purposes (FSMP), applicable for
the special dietary management of allergy patients,
Bencard Allergie GmbH invited medical doctors spe-
cialised in allergy from Austria and Germany to
a multidisciplinary expert discussion. Physicians spe-
cialised in paediatrics, ENT, pulmonology, clinical im-
munology, dermatology and occupational medicine
were represented. The aim of this expert panel meet-
ing, which was conducted as a video conference, was
to have an open discussion on possible areas of ap-
plication of the food for special medical purposes
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based on the published scientific evidence. At the
beginning of the meeting, the inventor, Prof. Erika
Jensen-Jarolim from Vienna, gave a summarising sci-
entific introduction, followed by Prof. Karl-Christian
Bergmann (Charité & ECARF Institute, Berlin) pre-
senting current clinical study data. The discussion
was chaired by Dr. Sonja Guethoff (Bencard Allergie
GmbH, Munich). This publication summarises the
contents of the expert panel meeting.

Introduction

The prevalence of atopic diseases is constantly in-
creasing worldwide [1]. About one third of the popu-
lation in Europe is affected by allergic rhinoconjunc-
tivitis (ARC) [1]. The current guideline-based recom-
mendations for the standard therapy of ARC [2, 3]
essentially include oral H1 antihistamines, nasal glu-
cocorticoids, nasal H1 antihistamine/glucocorticoids
as a combination therapy and allergen-specific im-
munotherapy (AIT). AIT has a special role as it repre-
sents the only causal therapeutic option for the treat-
ment of ARC to date [2, 3].

However, ARC is often still treated insufficiently [1,
2]. Therefore, there is a high demand for substances,
which support the actual therapy such as food supple-
ments or foods for special medical purposes (FSMP),
which are available without prescription as over-the-
counter (OTC) products. As the current notification
procedure for registering food supplements and FSMP
on the market does not require documentation of effi-
cacy [4, 5], evidence-based food supplements or FSMP
are a rare exception on the OTC market [6, 7].

The recently launched product was registered as
a food for special medical purposes for the dietary
management of allergic rhinitis and is available in
pharmacies in Austria and Germany as an OTC prod-
uct since the beginning of 2021.

The protective farm effect as the basis for
developing a lozenge

Epidemiological studies have described the influence
of environmental and nutritional factors on the devel-
opment of allergic diseases and their symptom burden
for many years. A prominent example of this is the so-
called “farm effect”. This term describes the allergy-
protective effect, which is characterised both by the
general living conditions on farms with dairy farming
and by the protective effects of the consumption of
raw milk [8, 9]. The latter effect, however, is limited to
unprocessed milk only and cannot be demonstrated
for consumption of commercially available cow’s milk.
One explanation is the industrial milk processing step,
which leads to denaturation of potentially immune-
modulating proteins [10]. This also affects bovine
beta-lactoglobulin (BLG), representing more than 50%
of whey protein. BLG belongs to the protein family of
lipocalins and acts as a transport protein for micronu-

trients [11]. It was recently demonstrated that BLG, as-
sociated with zinc, is also detectable in stable dust, in
the mattress dust of the families living on farms with
dairy farming and, depending on distance, in the sur-
rounding air of cattle stables. In these instances, BLG
is dispersed via aerosols and can be detected in the
area around the stable [12]. Further studies proved
that BLG associated with zinc reduces T-cell prolifer-
ation in vitro and induces an allergy-protective Thl
milieu [12].

Holo-BLG —targeted micronutrition of immune
cells leads to immune resilience

The immune-modulating effect of BLG is based on
targeted micronutrition of immune cells, whereby the
loading state of the bovine BLG plays a central role
[11, 13, 14]. If BLG is loaded with micronutrients,
this is referred to as holo-BLG. The micronutrients
iron, zinc and vitamin A in the holo-BLG lozenge are
bound as ligands in the central binding pocket of the
BLG molecule and thus contribute to the overall ef-
fect. The micronutrient iron seems to play a central
role here, which can be attributed to two pathophysi-
ological aspects of atopic diseases. On the one hand,
there is an epidemiological and experimental corre-
lation between functional iron deficiency and atopy
or allergy [15]. On the other hand, reduced levels of
human lipocalin-2 (LCN-2) have been described in al-
lergic patients [16]. LCN-2 is a transport protein and,
among other things, fulfils the function to transport
complexed iron (Fe®*) specifically to critical cell pop-
ulations such as immune cells [17]. The combination
of these two pathophysiological conditions results in
a functional iron deficiency in allergic patients, mean-
ing the body’s own depot of iron is limited for cellu-
lar functions. An intracellular iron deficiency causes
an increased degranulation of mast cells and the pro-
motion of a Th2 milieu as a decisive immunological
switch in atopic diseases [17].

Compensation of this functional iron deficiency is
achieved by BLG loaded with iron-polyphenol com-
plexes: In mouse studies, the comparison of holo-BLG
with the unloaded form (apo-BLG) showed that holo-
BLG leads to an improved iron status of the immune
cells. In addition, when treated with holo-BLG, a re-
duced antigen presentation was observed by masking
B- and T-cell epitopes. Furthermore, supplementa-
tion with holo-BLG reduced IgE binding and mast cell
degranulation in the effector phase [11]. The addi-
tional loading of BLG with vitamin A and zinc [12,
13] could further support the immune-modulating ef-
fects and was incorporated into the development of
the holo-BLG lozenge.

In addition to in vitro experiments and mouse
models [11, 18], the efficacy of holo-BLG in allergic
patients has so far been investigated in two clini-
cal pilot trials. In a first randomised, double-blind,
placebo-controlled trial, a total of 20 female patients

@ Springer

Targeted micronutrition for allergic patients—possible applications of a food for special medical purposes 151




with birch pollen allergy were enrolled and received
holo-BLG or placebo daily for 6 months (including
the birch pollen season). In the holo-BLG group, the
daily symptom load during the birch pollen season
was significantly lower than in the placebo group.
Furthermore, immune cells of the patients supple-
mented with holo-BLG had higher intracellular iron
compared to placebo [19]. These promising results
are currently being investigated in a larger cohort.

Another proof-of-concept study investigated the
effect of holo-BLG in patients with house dust mite
allergy in a standardised and validated allergen
exposure chamber. Supplementation with holo-
BLG achieved a significant improvement of 60%
(p=0.0034) in the primary endpoint (total nasal symp-
tom score) [20].

Overall, both studies demonstrated an excellent tol-
erability of the holo-BLG lozenge.

In summary, the available study results [19, 20]
and the associated immunological effects [11] indi-
cate that supplementation with holo-BLG can lead
to immune resilience in patients with allergic rhini-
tis, whereby this phenomenon is not allergen-specific.
The preclinical data could now be supported accord-
ingly by early clinical data. Further clinical studies are
being planned.

In which situations could holo-BLG be
recommended?

Overall, the causal treatment of allergic patients with
AIT remains undisputed. However, the expert panel
agreed that the holo-BLG lozenge generally represents
an innovative option for many patients with type I al-
lergies due to its allergen-unspecific, immune-modu-
lating mode of action. The application is considered
in a variety of clinical scenarios.

Due to the allergen-unspecific mode of action of
holo-BLG, its use in patients with multiple allergies
was discussed. It is often not possible to achieve satis-
factory symptom control despite guideline-compliant
causal (AIT) and drug therapy in this specific patient
group, so that holo-BLG could be a supportive option.

This also applies to patients with allergies to rare al-
lergens, where no suitable AIT preparations are avail-
able. In this context, the use of holo-BLG in occu-
pational allergies (as tertiary prevention), or possibly
already in secondary prevention of sensitisation to oc-
cupational allergens in allergic or atopic patients was
highlighted as a conceivable possibility.

Patients with tree pollen-associated food allergies
(oral allergy syndrome) are not often treated efficiently
with available therapies. For patients who suffer a lot
and claim limited quality of life, it seems possible to
apply holo-BLG as a supportive product.

The use of the holo-BLG lozenge was also discussed
as an option in the context of difficult treatment sit-
uations in everyday practice. An important group are

patients allergic to animal dander who want to keep
their pet.

In addition, situations arising due to the presence
of a contraindication or rejection of clinically indi-
cated AIT were mentioned. For these patient groups,
the optional use of holo-BLG was endorsed by the ex-
pert panel.

The application of holo-BLG has been primarily
discussed for adolescents and adults. The use of the
holo-BLG lozenge is possible from the age of three
years, given that the child can reliably suck a lozenge
without swallowing it.

Regarding the application in children, sufficient
clinical data for a final conclusive evaluation is pend-
ing. However, an observational study of the appli-
cation is currently being conducted in four sites in
Germany. Clinical effects and tolerability of the holo-
BLG lozenge in adults, but also in children and ado-
lescents will be documented.

The extension of clinical studies across subject de-
mographics and its mode of action is desirable, espe-
cially given the fact of a potential allergy-preventive
application of holo-BLG.

Limitations for the use are based on the composi-
tion of the lozenge. Supplementation is contraindi-
cated in the presence of a confirmed milk protein al-
lergy. In addition, according to the expert panel, they
would prefer that patients inform their treating physi-
cian about the intake of holo-BLG.

Conclusion

The expert panel rates the supplementation of the
lozenge, with holo-BLG, as an important innovation
that could enable the farm effect and thus might
represent a new and additional option for allergic
patients. Based on the published evidence, holo-BLG
might represent a supportive approach for allergic
patients.
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