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Answers

Yes 95%

Mean 206 (range 2 >3000)

Simonetta Masieri, MD?, Claus Bachert, MD, PhD®“, Pedro Ojeda, MD, MPH®, Chang-Keun Kim®,
Carlo Cavaliere? and Giorgio Ciprandi™, the Study Group on AIT & Vaccinations'

w_many patients did follow?
Do you believe, in your experience, that there could be a
negative interference between vaccinations and AIT?

No 95%

Do you change the AIT schedules during concomitant
vaccinations?

ABSTRACT

Vaccination against viral and bacterial pathogens represents a challenging issue in allergic sub-
jects, mainly concerning patients undergoing allergen immunotherapy (AIT). For this reason, an
international survey has been performed involving a panel of experts who responded to a series of
questions, also concerning the COVID-19 impact on allergen immunotherapy and vaccinations.
The results showed that co-administration of vaccines and AIT requires caution, mainly during the
pandemic era. Moreover, the choice of AIT product should be oriented considering also the safety
profile.

Do you stop the AIT before vaccination and restart it later?

If your patients haven't stopped AT, even accidentally, have
there been any issues?

Did you observe adverse reactions to AlT during vaccinations?

If yes, what adverse reactions to AT did you observe?

Did you observe adverse reactions to vaccinations during AIT?
If yes, what adverse reactions to vaccinations did you observe?

When AIT patients have to be vaccinated, do you behave the

same Way W|t| SLI or SCI H

Do you consider vaccination for COVID-19 similar to that for
other infectious diseases?

Do you provide patients who have to be vaccinated for COVID-
19 the same indications that you would give them for the other
vaccinations?

During this COVID-19 pandemic and under vaccination for this
virus, do you prescribe products considering their safety profiles
(no documented severe reactions, no anaphylaxis)?

No 58%

No 77%
No 100%

No 28%

Usually local reactions, rarel
systemic reactions, very rarely
anaphylaxis (only one doctor)
No 87%

Mild local reaction alone

No 57%
Yes 70%

Yes 84%

Yes 75%

Table 1. Questionnaire conceming the management of allergen immunotherapy (AIT) during vaccinations
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Allergen Immunotherapy management
during vaccinations: An international survey

Simonetta Masieri, MD?, Claus Bachert, MD, PhD®“, Pedro Ojeda, MD, MPH®, Chang-Keun Kim®,
Carlo Cavaliere? and Giorgio Ciprandi™, the Study Group on AIT & Vaccinations'

ABSTRACT

Vaccination against viral and bacterial pathogens represents a challenging issue in allergic sub-
jects, mainly concerning patients undergoing allergen immunotherapy (AIT). For this reason, an
international survey has been performed involving a panel of experts who responded to a series of
questions, also concerning the COVID-19 impact on allergen immunotherapy and vaccinations.
The results showed that co-administration of vaccines and AIT requires caution, mainly during the
pandemic era. Moreover, the choice of AIT product should be oriented considering also the safety
profile.

v' 95% creen que no hay interferencias entre AIT y vacunas

v" 58% mantiene el calendario de AIT durante la vacunacion
v' 77% no detiene la AIT antes de la vacunacidn
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Question

Do you have experience of your patients being vaccinated for
infectious diseases during AIT?

How many patients did follow?

Do you believe, in your experience, that there could be a
negative interference between vaccinations and AIT?

-
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Answers

Yes 95%

Mean 206 (range 2 >3000)
No 95%
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Do you change the AIT schedules during concomitant No 58%
vaccinations?

Do you stop the AIT before vaccination and restart it later? No 77%
If your patients haven't stopped AT, even accidentally, have No 100%
there been any issues?

Did you observe adverse reactions to AlT during vaccinations? No 98%

If yes, what adverse reactions to AT did you observe?

Did you observe adverse reactions to vaccinations during AIT?
If yes, what adverse reactions to vaccinations did you observe?

When AIT patients have to be vaccinated, do you behave the
same way with SLIT or SCIT?

Do you consider vaccination for COVID-19 similar to that for
other infectious diseases?

Do you provide patients who have to be vaccinated for COVID-
19 the same indications that you would give them for the other
vaccinations?

During this COVID-19 pandemic and under vaccination for this
virus, do you prescribe products considering their safety profiles
(no documented severe reactions, no anaphylaxis)?

Usually local reactions, rarel
systemic reactions, very rarely
anaphylaxis (only one doctor)
No 87%

Mild local reaction alone

No 57%
Yes 70%

Yes 84%

Yes 75%

Table 1. Questionnaire conceming the management of allergen immunotherapy (AIT) during vaccinations
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Do you have experience of your patients being vaccinated for
infectious diseases during AIT?

Allergen Immunotherapy management
during vaccinations: An international survey

Simonetta Masieri, MD?, Claus Bachert, MD, PhD®<9, Pedro Ojeda, MD, MPH®, Chang-Keun Kim®,
Carlo Cavaliere? and Giorgio Ciprandih*, the Study Group on AIT & Vaccinations'

How many patients did follow?

Do you believe, in your experience, that there could be a
negative interference between vaccinations and AIT?

ABSTRACT

Vaccination against viral and bacterial pathogens represents a challenging issue in allergic sub-

Complexo Hospitalario
Universitario de
Santiago de Compostela

-
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Answers

Yes 95%

Mean 206 (range 2 >3000)
No 95%

jects, mainly concerning patients undergoing allergen immunotherapy (AIT). For this reason, an
international survey has been performed involving a panel of experts who responded to a series of

Do you change the AIT schedules during concomitant No 58%
vaccinations?

Do you stop the AIT before vaccination and restart it later? No 77%
If your patients haven't stopped AIT, even accidentally, have No 100%
there been any issues?

Did you observe adverse reactions to AlT during vaccinations? No 98%

questions, also concerning the COVID-19 impact on allergen immunotherapy and vaccinations.
The results showed that co-administration of vaccines and AIT requires caution, mainly during the
pandemic era. Moreover, the choice of AIT product should be oriented considering also the safety
profile.

If yes, what adverse reactions to AIT did you observe?

Did you observe adverse reactions to vaccinations during AIT?

v' 95% creen que no hay interferencias entre AIT y vacunas When AIT patients have to be vaccinated, do you behave the
same way with SLIT or SCIT?
Do you consider vaccination for COVID-19 similar to that for

58% mantiene el calendario de AIT durante la vacunacion other infectious diseases?

77% no detiene la AIT antes de la vacunacién

AN

Do you provide patients who have to be vaccinated for COVID-
19 the same indications that you would give them for the other
vaccinations?

During this COVID-19 pandemic and under vaccination for this
virus, do you prescribe products considering their safety profiles

v" 98% no observa ningun tipo de reaccién adversa a la AIT
v (no documented severe reactions, no anaphylaxis)?

87% no observa ningun tipo de reaccion adversa a la vacuna

Usually local reactions, rarel
systemic reactions, very rarely
anaphylaxis (only one doctor)

No 87%

i hat ad . inations did I 5 Mild local ion al

No 57%

Yes 70%

Yes 84%

Yes 75%

Table 1. Questionnaire conceming the management of allergen immunotherapy (AIT) during vaccinations
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ABSTRACT

Vaccination against viral and bacterial pathogens represents a challenging issue in allergic sub-
jects, mainly concerning patients undergoing allergen immunotherapy (AIT). For this reason, an
international survey has been performed involving a panel of experts who responded to a series of
questions, also concerning the COVID-19 impact on allergen immunotherapy and vaccinations.
The results showed that co-administration of vaccines and AIT requires caution, mainly during the
pandemic era. Moreover, the choice of AIT product should be oriented considering also the safety
profile.

v' 57% se comporta de un modo diferente entre SLIT
(sublingual) y SCIT (subcutanea)
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Answers

Do you have experience of your patients being vaccinated for
infectious diseases during AIT?

How many patients did follow?

Do you believe, in your experience, that there could be a
negative interference between vaccinations and AIT?

Do you change the AIT schedules during concomitant
vaccinations?

Do you stop the AIT before vaccination and restart it later?

If your patients haven't stopped AT, even accidentally, have
there been any issues?

Did you observe adverse reactions to AlT during vaccinations?

If yes, what adverse reactions to AT did you observe?

Did you observe adverse reactions to vaccinations during AIT?

If yes, what adverse reactions to vaccinations did you observe?

Yes 95%

Mean 206 (range 2 >3000)
No 95%

No 58%

No 77%
No 100%

No 28%

Usually local reactions, rarel
systemic reactions, very rarely
anaphylaxis (only one doctor)
No 87%

Mild local reaction alone

When AIT patients have to be vaccinated, do you behave the

}-\EP D Gt

GIRONA, 5Y 6 DE ABRIL DE 2024

same way with SLIT or SCIT?

No 57%

Do you consider vaccination for COVID-19 similar to that for
other infectious diseases?

Do you provide patients who have to be vaccinated for COVID-
19 the same indications that you would give them for the other
vaccinations?

During this COVID-19 pandemic and under vaccination for this
virus, do you prescribe products considering their safety profiles
(no documented severe reactions, no anaphylaxis)?

Yes 70%

Yes 84%

Yes 75%

Table 1. Questionnaire conceming the management of allergen immunotherapy (AIT) during vaccinations
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Table 2 - Number of patients recetving SCIT and vaccination simultaneously (n = 95).

ORIGINAL ARTICLES Eur AnM ArLErRGY CLIN IMMUNOL VoL 47, N 1, 10-14, 2015 Number of patients receiving simultaneously Vaccination with
SCIT with Influenza Pneumococcus TBE Hepatitis Tetanus
mite 25 3 - - _
D. UrLrice!, K. UrLricH!, S. Mussier?, S. THUM-OrrMER? -
carly blooming trecs 56 - - 3 1
grasses 43 2 2 - -
V - . d * b cat 2 1 - | -
accination du rlng concurrent subcutaneous kepidoglyphus 1 ; ; -
. - . . wasp 2 - - - -
mmunot erapy: sa ety Of simultaneous El.pp 1cation bec 1 - - -
dog 1 - - -
Summa Patients receiving at least 2 SCIT preparations and 1 vaccine occur multiple. Patients receiving one SCIT preparation and at least 2 different vac-
ry cines occur multiple. Patients receiving 1 SCIT preparation and the same vaccine more than once occur once only. (TBE = tick borne encephalitis)
Background. During subcutaneous immunotherapy (SCIT), tnjections should be separared
from vaccinations against infectious diseases by at least 1 week, because it is asumed that Table 3 - Number of patients receiving “SCIT” or “SCIT and Table 4 - Number of adulis and children recciving inadvertent
adverse reactions can rvesult from the additional activation of the immune system. Material vaccination simultancously” at least once between 2007 and 2012 vaccination and SCIT within a time frame of a maximum 4 days
Lo . . . . . ith ] ions (SR el he WAQ Subcutaneous = 16). There ? ions § fent.
and Methods. Data of a total of 875 individuals receiving SCIT andlor vaccination in ;‘::”f;::g:immm{ ) dccording 1 5 o (= 16). Theresaee mo sysemic reacions i ay pasiens
i py Systemic Reaction Grading System (5). -
one EN ?—'—pmrrfm were tncluded and mmd_'}'zra' rfnﬂspefdw{j: 444 individuals had received — Adults Children
. . . } . . . . . SCIT  SCIT + vaccination Influenza 4 6
vdccindtion dgainst infectious diseases, 336 allergic patients received only SCIT. Moreover, 79 (@=336)  simultaneously T TE— l l
allergic patients had received vaccination and SCIT injections simultaneously on one day in (a-=95) Prenmococcns 1 B
- . . . . . .. - .oy Patients with SR* gradc 1(n) -
different locations, while 16 patients inadvertently received SCIT injections within up to 4 Patcomwith SR gade 2 (@) 2 Measles / mumps / rubella - 3
B B , . .. atlcnts wi c2(n -
days after vaccination. Some of the patients were observed for consecutive years receiving sever- Patients with SR* grade 3 ()1 -
al vaccinations parallel to SCI1. Systemic reactions (SKs) during SCIT were classifred accord- Paticnts with SR grade 4 (n) -

ing to the WAO (World Allergy Organization) grading. Results. Patients exclusively recetving
vaccinations did not report any a’mg—ﬁiﬁrfd SR. One SR third g‘rmfe and rwe SKs second

grade occurred in 3 asthmatic patients exclustvely receiving SCIT. The patients simultaneously v Recomendacion de espacia r 7 dias AIT y vacunas
receiving vaccination and SCIT did not have any SR. This was also the case for the subjects
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Abstract

The current COVID-19 pandemic influences many aspects of personal and social in-
teraction, including patient contacts with health care providers and the manner in
which allergy care is provided and maintained. Allergen-specific immunotherapy (AIT)
is one of the most important treatment options for lgE-mediated allergies and is based
on inducing an appropriate immune response in the allergic patient. This manuscript
outlines the EAACI recommendations regarding AIT during the COVID-19 pandemic
and aims at supporting allergists and all physicians performing AIT in their current
daily practice with clear recommendations on how to perform treatment during the
pandemic and in SARS-CoV-2 infected patients.
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injection intervals in the continuation phase should be checked and
may be beneficial.

Interrupting sublingual immunotherapy is not advised. Supply
the patient with sufficient medication for a minimum of a 14-day
quarantine.

Sublingual immunotherapy can be taken at home. The intake
of SLIT by the patient at home or any place is advantageous in
avoiding contact to potentially infected persons.

Both subcutaneous and sublingual immunotherapy can
be continued in the current COVID-12 pandemic, in any
asymptomatic patient without suspicion of SARS-CoV-2 infection
and/or contact with SARS-CoV-2 positive individuals, in any
patient with a negative test result (RT-PCR) or in any patient after
an adequate quarantine or with detection of serum lgG to SARS-
CoV-2 without virus-specific IgM.

Preparedness of your Allergy clinic is imperative when coping with
COVID-19. Follow WHO guidelines and advise staff accordingly.

These recommendations are conditional since there is a paucity
of data and they should be revised regularly with incoming new
information on COVID-19.
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6 | RECOMMENDATIONS IN COVID-19
DIAGNOSED CASES OR SUSPECTED FOR
SARS5-COV-2 INFECTION

Interrupting subcutaneous immunotherapy is advised.
Interrupting sublingual immunotherapy is advised.

Both subcutaneous and sublingual immunotherapy should be
discontinued in symptomatic patients with exposure to or contact
with SARS-CoV-2-positive individuals, or patients with positive
test results (RT-PCR).
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COVID-19 vaccination and allergen

immunotherapy (AIT)

Immunelogy (DGAKI)

A position paper of the German Society for Applied Allergology
(AeDA) and the German Society for Allergology and Clinical

Ludger Klimek!, Oliver Pfaar?, Eckard Hamelmann?, Jérg Kleine-Tebbe?,
Christian Taube®, Martin Wagenmann®, Thomas Werfel”, Randolf Brehler®,
Natalija Novak®, Norbert Miilleneisen'0, Sven Becker"!, and Margitta Worm'2

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 ATT 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 ATT in temporal relation to a SARS-
CoV-2 vaccimation. Results: ATT 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
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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.

SARS-CoV-2

Complexo Hospitalario
Universitario de

s

=4 Santiago de Compostela x
GENVID
Option 1 Option 2
Vaccination Vaccination no earlier than Observe
in advance 1 week after reaching the professional
maintenance dose information
1 Week
1 1 J
T T
Updosing Phase Maintenance Phase
Option 1 Option 2
Vaccination SLIT Observe professional information,
in advance In the case that no professional information is
Vaccination available: break on vaccination day, Tollowed by

a 2 -7 day break, in the case of a break > 4 days:
re-intake at the doctor’s office

' :

- -— e = = o
] !

T T

. Observe
Updosing Phase professional

information

Maintenance Phase

Figure 1. 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.
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Allergologie select, Vol. 7/2023 (84-89) Conclusion Interference of allergen- and

Both AIT and vaccination against patho- pathogen-based vaccination
gens modulate the systemic T- and B-cell-de-

mmmm Vaccination against infectious agents Sendent acquired immune response. [ A IgG-response

and allergen-specific immunotherapy:  icatments are antigen-specific therapies: T
A critical analysis therefore, direct interactions are not ex-
pected, but so-called bystander effects may

SunDieE ki Margitta Worm? and Oliver Pfaar® occur. This refers, for example, to effects of

102 4

cytokines that are specifically released dur-

1 )
ing an AIT and that may influence other cells 107 E
of the immune system or the effector cells of .
the allergic immune response. 100 4 ‘ ; %
So far, there are very few data on pos-
ﬁf = sible interactions of AIT and VIA; however,

national but also European and other inter- 10—1 T T T T

relative today 0

national guidelines recommend not to apply day 7 day 30 day 37 day 60
'f*,. "T rd AIT and pathogen-based vaccination at the

i X m"”" '. same time, but to do so in a time-delayed Tew2
oy P A lsAst»lsM oS

o
(o)

5?32 7 ‘ manner with an appropriate therapy inter-
val. Since both therapies usually do not have

.i‘ ’ to be acutely implemented directly, an ap-
AT propriate management with the patient is 6 4

usually uncomplicated and very easy to plan.
From a medical point of view, the main rea-
son for the time intervals is the better ability
to assess a causal relationship in the event
of the occurrence of an adverse reaction.

relativeto day 0
A

IL-1 >y ; L
f ) allergen- pathogen-
v based based

vaccination | vaccination Figure 2. A: Antibody responses to SARS-CoV-2 vac- ()

;

cine (WIBP-CorV, Sinopharm) in patients with allergic

rhinitis receiving an allergen-specific immunotherapy,
modified from Yao et al. [12]. B: TFH2 response to SARS- dav 7 dav 30 dav 37 dav 60

CoV-2 vaccine in patients with allergic rhinitis receiving
allergen immunotherapy, modified from Yao et al. [12].

Figure 1. Immune mechanisms during AIT and vaccination against pathogens, modified from Jutel et al. [19].
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ESPECIFICIDAD DIVERSIDAD MEMORIA AUTOLIMITACION
Capaz de reconocer Repertorio de linfocitos  Capacidad para recordar Capacidad para regular la
diferencias de tan solo 1 aa en reconoce al menos mil el encuentro con un respuesta y detenerla cuando
la secuencia de 1 proteina  millones antigenos diferentes patogeno y responder la amenaza ha terminado

mejor la siguiente vez

Inmunologia: Biologia y Patologia del Sistema inmunitario. Regueiro JR et al ISBN: 9788491104209
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Mechanisms of allergic diseases

Mechanisms of allergen immunotherapy for inhaled ®CmssMark

allergens and predictive biomarkers ]
Mohamed H. Shamiji, PhD, FAAAL, and Stephen R. Durham, MD, FRCP  London, United Kingdom S
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FIG 2. Mechanisms of AIT. During the initial sensitization phase in patients with allergic rhinitis, low
allergen exposure at the nasal mucosal surface results in activation of epithelial cells, which then activate
DCs. DCs uptake and present antigens to naive T cells to induce allergic Tu2 (Th2A) responses and
IgE-facilitated antigen presentation. Subsequent allergen re-exposure leads to mast cell and basophil
degranulation, causing classic early-phase reactions. Subsequent infiltration of other leukocytes leads to
late-phase allergic inflammation. High-dose allergen exposure by immunotherapy restores DC function,
which produces IL-12, IL-27, and IL-10 and promotes immune deviation from a T2 to Ty1 response and
induction of Treg and Breg cells (including other B-cell subsets) that produce IgA, IgG, and IgG, blocking
antibodies. Suppressive activities of Treg cells, Breg cells, and IgG-blocking activity is indicated by
red arrows. EC, Epithelial cells; TLR, Toll-like receptor.
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A guide to vaccinology: from basic
principles to new developments

Andrew J. Pollard(s'*=2 and Else M. Bijker'
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Mecanismo de generacion de
respuesta inmune a una vacuna

Fig. 3| The generation of animmune response to a vaccine. The immune response following immunization with a
conventional protein antigen, The vaccine is injected into muscle and the protein antigen is taken up by dendritic cells,
which are activated through pattern recognition rece ptors (PRRs) by dangersignals in the adjuvant, and then trafficked
tothe draining lymph node. Here, the presentation of peptides of the vaccine protein antigen by MHC molecules on
the dendritic cell activates T cells through their T cell receptor (TCR). In combination with signalling (by soluble antigen)
through the B cell receptor (BCR). the T cells drive B cell development in the lymph node. Here., the T cell-dependent B cell
development results in maturation of the antibody response to increase anti body affinity and induce different antibody
isotypes. The production of short-lived plasma cells, whichactively secrete antibodies specific for the vaccine protein,
produces arapid rise inserum antibody levels over the next 2 weeks. Memory B cells are also produced, which mediate
immune memaory. Long-lived plasma cells that can continue to produce antibodies for decades travel to reside in bone
marrow niches, CD8* memory T cells can proliferate rapidly when they encounter a pathogen. and CD8* effector T cells
are important for the elimination of infected cells.
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COVID-19 vaccination in patients receiving allergen
immunotherapy (AIT) or biologicals—EAACI recommendations
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ThumasEiweggenJ‘s'y | Eva Unt:ersmayr1CI | Dt:)mingnBalrI::er11 |
Magdalena Zemelka-Wiacek! | Anna Kosowska?® | Elizabeth Palmer'? |
Stefan Vieths'® | Vera Mahler®* | Walter G. Canonica¢ | Kari Nadeau®
Mohamed H Shamji’? | loana Agache'®

Recommendation 1: COVID-19 vaccines should be administered

at the interval of 7 days from the subcutaneous allergy vaccines to

unequivocally assign potential side effect of each one. Likewise,

sublingual daily dose should be stopped 3 days before COVID-19
vaccine administration and restarted 7 days after.

Recommendation 2: A 7-day interval between administration of
a biological targeting the T2 immune response and COVID-1%9 vac-
cine is recommended to unequivocally assign potential side effects
of each other.

Recommendation 3: A 7-day interval between administration of
biological targeting the non-Type 2 immune response and COVID-19
vaccination is recommended to unequivocally assign potential side
effect of each other.

Abstract

Immune modulation is a key therapeutic approach for allergic diseases, asthma and
autoimmunity. It can be achieved in an antigen-specific manner via allergen immu-
notherapy (AIT) or in an endotype-driven approach using biclogicals that target the
major pathways of the type 2 (T2) immune response: immunoglobulin (Ig)E, interleu-
kin (IL)-5 and IL-4/IL-13 or non-type 2 response: anti-cytokine antibodies and B-cell
depletion via anti-CD20. Coronavirus disease 2019 (COVID-19) vaccination provides
an excellent opportunity to tackle the global pandemics and is currently being applied
in an accelerated rhythm worldwide. The vaccine exerts its effects through immune
modulation, induces and amplifies the response against the severe acute respiratory
syndrome coronavirus (SARS-CoV-2). Thus, as there may be a discernible interference
between these treatment modalities, recommendations on how they should be ap-
plied in sequence are expected.

The European Academy of Allergy and Clinical Immunology (EAACI) assembled an
expert panel under its Research and Outreach Committee (ROC). This expert panel
evaluated the evidence and have formulated recommendations on the administra-
tion of COVID-19 vaccine in patients with allergic diseases and asthma receiving AIT
or biologicals. The panel also formulated recommendations for COVID-19 vaccine in
association with biologicals targeting the type 1 or type 3 immune response. In formu-
lating recommendations, the panel evaluated the mechanisms of COVID-17 infection,
of COVID-12 vaccine, of AIT and of biologicals and considered the data published for
other anti-infectious vaccines administered concurrently with AIT or biologicals.
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COVID-19 vaccination in patients receiving allergen
immunotherapy (AIT) or biologicals—EAACI recommendations

Received: 5 October 2021 | Revised: 5 January 2022 | Accepted: 12 January 2022
Immunclogical
changes

T-cell responses

CDB* T eells

Th1-Th2

response

TABLE 1 Inmunslogicsl characteristics of AIT and COVIDA9. Al v: BB yrrgh P y B eall; COVID-19- disenge 2019: CRuy—ey
syndrome; C TLA-4—cytotoxic T-lymphoc yte-associated protein 4; GC—germinal centre; Ig—immunoglobulin: IL /| LR—interleuldn / i tor: ILC—i iphoid cell; INF-y—
interferon y; LLPC— long-ived high-affinity plasma cell; INP—Epid nano par tide: mRMNA—messenger RNA NE—natural kiBer cell; PD-1-programmed sl death protein 1: RED—receptor-
binding dormain; r RBD-AddaVax—recombinant RBD protein adjuvanted with Bated oil- kaion | AddaVax) S—apike; SARS-CoV—severe scute repiratory syndrome
eoronavirus; T-T lymphocyte: T1 /27 3—type 1/ 2/ 3 immune response; Tc1;'2—cymﬁcwmo-cym type 1or 2T, —follicle T helper cel; TGF-f—transforming growth factor ; Thi/2-T
helper cell type 1 or 2: Treg—regulatery T cells: TSLP—thymic stromal lymphop aietin
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AIT

® Noimpact onthe
whole immune system;
no systemic immune
deficiency

® response targets allergen-
specificT and B

n decreases allergen-specific
T2 responses (Th2 cells
and ILC2)in circulation and
in the affected organs such
mucosal tissues

= induction of allergen-
spedfic Treg

u together with Breg cells T
regs create a tolerogenic
milieu: by the release of
IL-10, TGF-fand by direct
cell contact-mediated
bymolecules like CTLA-4
and PD-1

= switch between T2and T1

n Mo major change
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Biologicals targeting T2 inflammation

® Noimpact onthe whole immune
system (only on specific blocked
pathways); no systemic immune
deficiency reported

®» Response targets specific T2
pathways: IgE (Omalizumabl, IL-4Ra
(Dupilumabl), IL-5 (Mepolizumab,
Reslizumab), IL-5R a (Benralizumah),
Alarmins (anti-TSLP or anti-IL33
under development)

n Decreases expansion and activation
of memory Th2 responses
(Omalizumab and Dupilumab) and
effector responses by directly or
indirectly blocking specific effector
cytokines (all of them).

» |nduction of Treg cells (showed in
vitro for Omalizumab)

= |nhibition of tissue and mucosal
infiltration of CD8 +T cells and Tc2
in particular,

n Specific blocking of Th2 responses.

UNC

HEPATITIS B

CoviD-19

P ROTAVIRUS 2 °
' IH S Memngocoeoe ¢ 9  ACWY
~Eum(oco

ARS-CeV-2

does not significantly increase the severity of
allergic disease

the disruption of T1 and innate antiviral immunity
plays a role in the pathogenesis and severity of
COVID-1%

CD4 and CD8 T cells decrease (lymphopenia in
severe cases)

inhibition of IFN-y signalling results in reduced
antiviral response and ongoing pro-inflammatory
response

excessive inflammation and worsening of the
disease

decreased number of Treg cells

progressive increase in (Tfh) in non-severe
COVID-1%

in severe disease a systemic severe inflammatory
response occurs with a CRS—T1 and 3-driven
these inflammatory responses are potentially
counteracted by anti-inflammatory cytokines,
such as IL-10 and TGF-§, and potentially by T2
responses which facilitate recovery

total number of NK and CDB+ T cells markedly
decreased in severe COVID (functional
exhaustion of Te)
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COVID-19 vaccine

® The formation of LLPCs and Bmem

® |nduced a dose-dependent SARS-CoV-2-specific
Ab response

m Germinal Center-derived B-cell response
induced by SARS-CoV-2 mRNA vaccines

u Tfhcellsare crucial regulators of GC and
affinity-matured Ab responses

m Other CD4 T-cell subsets might serve different
important functions, including fadilitating
optimal CD8 T-cell responses

m SARS-CoV-2 mRNA-LNP vaccines favour the
functional polarization of total CD4 T cells
towards Thi, while Tfh cells are characterized
by the production of both Thl {IFM-¥) and Th2
(IL-4) cytokines

» Noindication that the induction of CDB* T cells
is required for successful protection against
SARS-CoV-2 via vaccination

® Thi- and Th2-biased Tfh cells are bath
relevant in shaping a neutralizing response to
SARS-CoV-2

u mMRMA-LNP vaccines skewed Tfh cells towards a
Thi phenotype when using full-length 5 D furin
asimmunogen, or towards a mixed Th1/Th2
phenotype when RBD was the immunogen

n rRED-AddaVax induced Th2-biased Ty, cells
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EAACI POSITION PAPER e r ] ™\ FIGURE 3 Potential impact of the
m Received: § October 2021 | Revised: 5 January 2022 | Accepted: 12 January 2022 COVID-12 vaccination on the efficacy and
3 . . . . .. : . safety of AIT and biclogical treatment and
COVID-19 vaccination in patients receiving allergen pT—— : : 1. Potentially suppress vice versa
. . . . itive effect wit i | vaccine-induced IFN-y release
immunotherapy (AIT) or biologicals—EAACI recommendations biologicals targeting T2 and | : 2 Decreased rick of
AIT : anaphylaxis
5 | CONCLUSIONS :
EAACI recommendations are based on the mechanistic evaluation ———— -
.. ) ] ) ) ) T1 Polarisation induced by : Suppression of T2 and
as well as clinical experience and evidence involving other anti- COVID-19 vaccine : induction of Treg by AIT

infective vaccines. ;
The current assessment does not suggest any relevant interfer- ' J.
ence compromising neither the safety nor the efficacy of AIT, bio-

logicals or COVID-19 vaccines. Decreased effect of
Further evidence from disease registries and other real- biologicals targeting T1

Increased risk of early
inflammatory adverse

reaction by a short interval
i between AIT and COVID-19
world data bases must be accumulated in order to refine current : vaccination

recommendations. A,

TABLE 3 Summary of studies on patients under treatment with allergen immunotherapy (AIT) / biologicals receiving anti-infectious vaccines

Treatment Vacdne Underdying disease Patients number Conclusion
AIT (Garner-Spitzer, 2018) 1@ Booster of tick-borne encephalitis Allergic rhinoconjunctivitis and 119 (4% allergic, 21 allergic on AIT and Mo ef fect of AIT on antibody response
asthma 49 non-allergic)
Omalizumab (Criado PR, 2019) ' Yellow fever chronic spontaneous urticaria (CSU) 28 No cases of mild yellow fever
Omalizumab (Turner P, 2020) 12 Live-attenuated influenza Moderate- severe asthma 478 ‘Well tolerated
Dupilumab (Blauvelt A, 201 e -Tdap (tetanus toxoid, reduced Atopic dermatitis B7 treated by dupilumab /71 with Satisfactory and equal IgG response
diphteriua toxold, acellular placebo with or without dupilumab 4 weeks
pertussis vaccine) after injection
= meningococcal polysaccharide
vaccine
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Current and novel approaches
of allergen immunotherapy

Allergen immunotherapy:
past, present and future |

Stephen R. Durham and Mohamed H. Shamji
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Role of Regulatory and Proinflammatory T-Cell Populations
in Allergic Diseases
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and Hirohisa Saito, MD, PhD*y
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Role of Regulatory and Proinflammatory T-Cell Populations
in Allergic Diseases
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and Hirohisa Saito, MD, PhD*y Thz dumlnanc& amw

PIant Antigens, Parasites, Molds, Viruses, and Bacteria

- *W*******ﬁ* e
R RS ATk A B Tl TS
LR Va2 L L * Pure Allergens
Antiviruses Contact inhibition
IL-12, IFN-y (a/f3) IL-10, TGF-B
TIL-I?, TSLP, IL-6
i [FeFs. -10
v @ 7 ) - 7 7 V | Th2 y:‘]
/\ E—— \ Microbial
— components
IL-17, IL-6 IL-4, IL-13, IL-5
Antibacteria Antiparasite
T}, 1 dominance
W@

FIGURE 4. A model for development of allergic and autoimmune diseases in the absence of microbial components. Increased ratio @

of proinflammatory cytokines (IL-17, TSLP, and IL-6) versus regulatory cytokines (IL-10 and TGF-B) may play a key role in

determining inflammatory allergic/autoimmune diseases versus asymptomatic individuals.
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éExiste algun tipo de interferencia entre Ia
Inmunoterapia de  Alérgenos (AIT) vy las
Inmunizaciones?

allergen- pathogen-
based based
vaccination vaccination
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iExiste algun tipo de interferencia entre Ia
Inmunoterapia de Alérgenos (AIT), los tratamientos
inmunomoduladores Th2, las Inmunizaciones?
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La falta de informacion puede producir retrasos en la administracion de las
inmunizaciones o la AIT

= Se trata de mecanismos inmunoldgicos independientes donde la
administracion simultanea no produce interferencias ni mayor riesgo de
efectos secundarios

= Recomendacidn: espaciar 7 dias AlT/Inmunizacion. Simplemente, para en
caso de producirse efectos secundarios, saber en respuesta a que ha sido
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