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Abstract. Background: Vaccinations
against severe acute respiratory syndrome
coronavirus type 2 (SARS-CoV-2) are in-
tended to induce an immune response to
protect against infection/disease. Allergen
immunotherapy (AIT) is thought to induce a
(different) immune response, e.g., to induce
tolerance to allergens. In this position paper
we clarify how to use AIT in temporal rela-
tion to COVID-19 vaccination. Four SARS-
CoV-2 vaccines are currently approved in the
EU, and their possible immunological inter-
actions with AIT are described together with
practical recommendations for use. Materi-
als and methods: Based on the internation-
ally published literature, this position paper
provides specific recommendations for the
use of AIT in temporal relation to a SARS-
CoV-2 vaccination. Results: AIT is used in 1)
allergic rhinitis, 2) allergic bronchial asthma,
3) insect venom allergy, 4) food allergy (pea-
nut). Conclusion: For the continuation of an
ongoing AIT, we recommend an interval of
1 week before and after vaccination for sub-
cutaneous immunotherapy (SCIT). For sub-
lingual immunotherapy (SLIT) and oral im-
munotherapy (OIT), we recommend taking

them up to the day before vaccination and
a break of 2 — 7 days after vaccination. Ini-
tiation of a new SCIT, SLIT, or OIT should
be delayed until 1 week after the day of the
second vaccination. For SCIT, we gener-
ally recommend an interval of ~ 1 week to
COVID-19 vaccination.

Introduction

Allergen immunotherapy

Allergen immunotherapy (AIT) is the
only causally effective therapy for which
long-term clinical benefit has been demon-
strated in allergic respiratory diseases, for
example, allergic bronchial asthma or al-
lergic rhinoconjunctivitis and other allergic
diseases [1]. Since its first description more
than 100 years ago (1911) [2], AIT has been
an established and internationally recognized
procedure for the treatment of allergies.

AIT induces immune tolerance to a spe-
cific, individually relevant allergen [3]. Sys-
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tematic meta-analyses have confirmed that
AIT significantly reduces symptoms of al-
lergic disease and the amount of necessary
antisymptomatic medication in patients with
allergic asthma [4] and allergic rhinocon-
junctivitis [5].

This is true for both subcutaneous immu-
notherapy (SCIT) [6, 7] and sublingual im-
munotherapy (SLIT) [8].

The risk of patients with allergic rhinitis
developing asthma is reduced by AIT [9, 10].
AlT is also effective in patients with [gE-me-
diated food allergy [11, 12] and insect venom
allergy [13]. In addition, the cost-saving ef-
fect of this disease-modifying therapeutic
option [14, 15, 16] has been demonstrated.

After the World Health Organization
(WHO) declared the severe acute respiratory
syndrome coronavirus type 2 (SARS-CoV-2)-
transmitted corona virus 19 (COVID-19)
infectious disease pandemic in March 2020
[17], numerous position papers and recom-
mendations for action from international and
national allergological societies on the man-
agement of allergological diseases and their
therapies in the pandemic have been pub-
lished [18, 19, 20, 21, 22, 23, 24, 25, 26, 58,
59, 60, 61, 62, 63].

For the two mRNA-based vaccines cur-
rently approved in Europe (Comirnaty from
BioNTech [27]; MRNA-1273 from Mod-
erna [28]) and two vector-based vaccines
(CHAdOx1-S from AstraZeneca [29]; Ad26.
COV2-S from Johnson & Johnson [30]), rec-
ommendations for allergological risk assess-
ment of COVID-19 vaccinations have been
published in cooperation of AeDA (Arz-
teverband Deutscher Allergologen), DGAKI
(Deutscher Gesellschaft fiir Allergologie und
Klinische Immunologie), and GPA (Gesell-
schalft fiir Padiatrische Allergologie und Um-
weltmedizin) [31, 32, 33].

Based on the technical and directions for
use of the four approved COVID-19 vac-
cines, AIT is not a contraindication [27, 28,
29, 30].

On this basis, scientific societies have
published recommendations for COVID-19
vaccinations for patients undergoing biolog-
ic therapy [25, 26, 64].

The aim of this position paper is to pre-
sent the use of AIT in its different forms of
application (SCIT, SLIT, oral (OIT)) in the
context of COVID-19 vaccination and to

provide detailed recommendations for action
(Figure 1).

Immune responses in AIT

AIT attempts to induce a tolerogenic re-
sponse to an individual antigen dose by con-
tinuous administration of that antigen. The
main mechanisms include early desensitiza-
tion of effector cells and progressive onset of
a regulatory B and T cell response [34, 35,
36]. Although the main changes of specific
immunotherapy are antigen-specific, recent
data support a beneficial effect in restoring
the general balance of the immune system al-
tered toward Th2 immune response [37, 38].
A recent review analyzes the impact of the
COVID-19 pandemic on the management of
AIT in routine practice [39].

Because AIT is administered over a pe-
riod of several years, there is considerable
experience in coadministration with antivi-
ral and other antimicrobial vaccines. Here,
negative influences have not become known.
On the contrary, immunologically, a restored
balance of the innate immune system could
improve its protective function [40].

General information on
COVID-19 vaccines

COVID-19 has caused circa 110 million
illnesses worldwide and claimed 2.5 million
lives as of the writing of this review [41].

Effective vaccination against the novel
virus represents an essential strategy to
achieve maintenance of health care and pub-
lic life while reducing social constraints [42].

Four vaccination goals exist in the con-
text of COVID-19 vaccination. Most impor-
tant is the prevention of severe COVID-19
courses and deaths. In addition, the protec-
tion of individuals at particularly high occu-
pational risk of infection, prevention of dis-
ease transmission, and maintenance of public
life are also important [43].

Due to extensive collaborations between
academia and industry, new vaccine plat-
forms were developed at an unprecedented
pace less than a year after the discovery of
the SARS-CoV-2 viral sequence, extensively
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Recommendations for subcutaneous immunotherapy (SCIT) and sublingual immunotherapy

SLIT. During the phases marked in green, vaccination can be carried out; during the phases marked in

blue, there should be no vaccination.

and comprehensively tested in clinical trial
programs, and approved (some provisionally
or conditionally) after thorough review by
regulatory authorities.

COVID-19 vaccines approved
in Germany

Worldwide, 66 COVID-19 vaccines are
currently in clinical development and an-
other 176 are in a preclinical development
phase [44].

Vaccines against viral infectious diseases
are designed to induce humoral and cellular
immune responses against the vaccinated
antigen. For this purpose, classical technolo-
gies are used, but also vaccine variants that
have never been approved for human phar-
macology [44].

The most common route of vaccine ap-
plication is intramuscular injection, which
induces strong priming of dendritic cells.
However, vaccines using other routes of ap-
plication are also currently being developed
and their pharmacological properties and ef-

fects in terms of immune induction remain to
be seen [45].

Traditionally, either complete viruses are
used, or pathoimmunologically significant
parts of the virus (for example, those neces-
sary for entry into somatic cells).

The mRNA-based SARS-CoV-2 vac-
cines from BioNTech/Pfizer and Moderna
break new ground in terms of vaccine anti-
gen delivery. BNT162b2 and mRNA-1273
are mRNA-based vaccines that do not intro-
duce the antigen against which an immune
response is to be induced (surface protein
of the SARS-CoV-2 virus) but the blueprint
(the mRNA) to produce the target protein in
human cells. Primarily, the mRNA is taken
up in muscle cells, but dendritic cells are
critically involved in the presentation of
the antigen. Regional lymph nodes are then
where the immune response predominantly
occurs. The target cells produce the vi-
ral antigen based on the information of the
mRNA by transcription into the amino acid
sequence of the protein structure, which be-
comes visible to the immune system of the
vaccinee as a surface protein of such “trans-
duced” cells. The immune system recognizes
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the surface protein of the SARS-CoV-2 as
foreign and starts a humoral and cellular im-
mune response. Degradation products of the
produced proteins (peptides) are presented
to the T cells, which are thus activated. This
enables them to recognize and kill virus-
infected cells. Furthermore, activated T cells
support the antibody-producing B cells.

Due to the rapid degradation of mRNA,
it must be packaged in liposomes as a pro-
tective envelope so that uptake into the
body’s own cells (the transfection) works.
Their production has been improved in re-
cent years, but liposomes and the mRNA
they contain break down very easily, so these
vaccines must be stored at very low tem-
peratures (—20 °C (mRNA-1273) to —70 °C
(BNT162b2) between production and use
in humans. The lipid nanoparticles and their
components also appear to be responsible for
the severe allergic reactions to mRNA vac-
cines [32, 33].

Vector vaccines are another new class
of wvaccines. The AstraZeneca vaccine
(ChAdOx1-S-(AZD1222)), the vaccine
Ad26COV2.S from Janssen Pharmaceutical
(Johnson & Johnson), and Sputnik V (Gam-
COVID-Vac Adeno-based (rAd26-S+rAdS-
S)) from the Moscow Gamaleja Institute are
based on harmless human or monkey viruses
that are unable to self-replicate and contain
the SARS-CoV-2 surface protein [46].

The adenovirus-based vector vaccines
can be stored in the refrigerator at 4 °C for
several months without losing their efficacy.

A disadvantage of virus vector vaccines
in general is that they cannot be used to vac-
cinate several times in succession, because
the vaccinee develops neutralizing anti-
bodies against the vector itself. As a result,
booster vaccinations can be only reduced or
no longer effective. This is not a problem
with Janssen Pharmaceutical’s Ad26COV2.S
vaccine, which only needs to be adminis-
tered once. When booster vaccination is
necessary, an alternative strategy in cases of
initial immunization with vector virus type A
is booster using a heterologous vector type B
vaccine. This has already become a reality in
the randomized placebo-controlled trial with
the Sputnik V vaccine developed in Russia
recently [46].

Immunology of type 1 allergies

The typel allergic reaction is based on
a T2 immune response in which immuno-
globulin E (IgE) and the cytokines inter-
leukin (IL)-4, IL-5, and IL-13 in particular
are significantly involved. From the use of
biologics, we know that these key elements
of T2 inflammation do not play a role in the
antiviral immune response with respect to
either IgE or the aforementioned cytokines.
The immune response to anti-viral vaccina-
tion was not attenuated [47, 48], whereas
anti-IgE treatment increased the production
of type 1 interferon from dendritic cells,
thereby enhancing the antiviral response [26,
49, 50].

Practical recommendations
for allergen immunotherapy

SCIT/SLIT/OIT in temporal
connection with COVID-19
vaccinations

In  principle, manufacturer-specific
guidelines Summary of Product Characteris-
tics must be taken into account in the tem-
poral connection of AIT and vaccinations.
Thus, there should generally be an interval
of ~ 1 week between SCIT and COVID-19
vaccination. Based on experience with other
vaccinations, the following procedure has
proven effective [25, 40, 51].

Induction phase

If it is possible to carry out the boosting
phase of AIT completely before the planned
vaccination date, this can be done as usu-
al, and the recommendations given under
“Maintenance therapy” then apply. If vacci-
nation is imminent, initiation of SCIT, SLIT,
or OIT should be delayed until 1 week after
the second vaccination date [25].

Maintenance therapy

For continuation of ongoing AIT, we rec-
ommend a period of ~ 1 week between SCIT
and vaccination, analogous to the above pro-
cedure, as well as at least 1 week interval
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after vaccination, observing the minimum
interval between 2 SCIT applications recom-
mended by the manufacturer.

For SLIT or OIT, there are different rec-
ommendations from different manufacturers
on the interval between vaccination and pre-
vious and subsequent SLIT or OIT adminis-
tration. Therefore, no general recommenda-
tion can be given, but the information in the
Summary of Product Characteristics should
be considered and an individual decision
should be made thereafter. In order to be able
to limit possible side effects of the SLIT or
OIT or the vaccination, we recommend to
pause the SLIT or OIT on the day of the vac-
cination and to continue it with a certain time
lag (2 — 7 days). In this case, SLIT or OIT
can be applied up to the day before the vac-
cination [25].

Allergic reactions to vaccines are very
rare, occurring at 1 per 1,000,000 — 30 per
100,000 vaccinations [52, 53, 54, 55, 56, 57].

To date, there is no evidence that they are
increased under AIT [25, 40].

Discussion and summary

Currently, there is no scientifically sub-
stantiated evidence for clinically relevant in-
teractions between AIT and the COVID-19
vaccines currently available in Germany.

Both mRNA vaccines against SARS-
CoV-2 are based on the same lipid-based
nanoparticle carrier technology; the other
two vaccines are vector vaccines.

Additional vaccines are expected to be
licensed in the coming months, and it is al-
most inevitable that adverse drug reactions
will occur in the coming months that were
not observed in the studies conducted for
marketing authorization. Such real-life data
will play a significant role in assessing inter-
actions with other drugs — including AIT.

Vaccine safety requires a proactive ap-
proach to maintain public confidence and
reduce reluctance to vaccination among seg-
ments of the population. Vigilance, careful
response, documentation, and characteriza-
tion of these events are necessary to allow
definition of mechanisms and appropriate
approaches for prediction, prevention, and
treatment. This is especially true for poten-

tial interactions of allergy therapies such as
AlT.
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