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Abstract

The first approved COVID-19 vaccines include Pfizer/BioNTech BNT162B2, Moderna mRNA-1273 and
AstraZeneca recombinant adenoviral ChAdOx1-S. Soon after approval, severe allergic reactions to
the mRNA-based vaccines that resolved after treatment were reported. Regulatory agencies from
the European Union, Unites States and the United Kingdom agree that vaccinations are
contraindicated only when there is an allergy to one of the vaccine components or if there was a
severe allergic reaction to the first dose. This position paper of the European Academy of Allergy and
Clinical Immunology (EAACI) agrees with these recommendations and clarifies that there is no
contraindication to administer these vaccines to allergic patients who do not have a history of an
allergic reaction to any of the vaccine components. Importantly, as is the case for any medication,
anaphylaxis may occur after vaccination in the absence of a history of allergic disease. Therefore, we
provide a simplified algorithm of prevention, diagnosis and treatment of severe allergic reactions
and a list of recommended medications and equipment for vaccine centres. We also describe
potentially allergenic/immunogenic components of the approved vaccines and propose a workup to
identify the responsible allergen. Close collaboration between academia, regulatory agencies and
vaccine producers will facilitate approaches for patients at risks, such as incremental dosing of the
second injection or desensitisation. Finally, we identify unmet research needs and propose a
concerted international roadmap towards precision diagnosis and management to minimise the risk

of allergic reactions to COVID-19 vaccines and to facilitate their broader and safer use.
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Introduction

The first COVID-19 vaccines are now available in many European countries, the United States (US),
and worldwide. These vaccines are among the most remarkable science and medicine
accomplishments in modern history and offer realistic hope for an end to the COVID-19 pandemic.
To reach this goal, the vaccines must be administered throughout the world so that population-
based immunity, also referred to as “herd immunity”, protects those who cannot be vaccinated or

those who fail to mount a protective response to the virus after vaccination or natural infection(12),

Soon after authorisation was granted in the United Kingdom (UK) and the United States (US) in early-
/mid-December 2020, there were single reports of hypersensitivity reactions in a very small number
of patients, possibly due to a component in the Pfizer/BioNTech BNT162B2 or the Moderna mRNA-
1273 vaccines, both of which are based on similar novel mMRNA technologies. @) Since it was just
approved in the UK on the 30™ of December 2020, there is no information regarding the
AstraZeneca recombinant ChAdOx1-S COVID-19 vaccine that uses a replication-deficient modified
chimpanzee adenovirus vector encoding the SARS-CoV-2 Spike (S) glycoprotein. Fear of a
hypersensitivity reaction, particularly among patients with pre-existing allergic disease, may lead to
unwarranted vaccine hesitancy compromising achieving herd immunity, and thus the pandemic will

linger unnecessarily with devastating social, economic and health impact.

This EAACI position paper, initiated by the EAACI Research and Outreach Committee ©®) and issued on
the 7t of January 2021, clarifies that unless the patient has a history of an allergic reaction to any of
the vaccine components, there is no contraindication to administer the currently approved COVID-
19 vaccines'®”). Furthermore, the document provides guidance on recognising and treating
vaccination-induced allergic reactions when they occur, including recommendations on how to treat
and monitor people who experienced a severe allergic reaction after the primary injection of the
vaccine. Finally, it identifies unmet research needs and proposes a concerted international roadmap
towards precision diagnosis and treatment of allergic reactions to facilitate safer and wider use of

the COVID-19 vaccines (Box 1).
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Prevention of the severe allergic reactions to vaccinations

Based on the experience with other vaccines, systemic allergic reactions to vaccine components are
rare, within a range of 1-5 cases per million applications®). For the Pfizer/BioNTech BNT162B2
COVID-19 vaccine, 11.1 cases of allergic reactions (including anaphylaxis) occurred per 1 million
doses @), Other novel vaccine formulations, such as the recently approved vector-based Ebola
vaccine, may show a higher incidence of anaphylaxis (1911, There are risk factors, which may
aggravate allergic reactions that need to be identified while taking the patient's medical history. As
shown in Table 1, these include previous severe anaphylactic episodes, uncontrolled asthma,
mastocytosis and other mast cell disorders(12.13),

Additionally, medications like beta-blockers, commonly prescribed for cardiovascular diseases, can
interfere with the treatment of anaphylaxis. Other known co-factors for precipitating or worsening
an anaphylactic reaction include recent physical exercise, alcohol consumption, non-steroidal anti-
inflammatory drugs (NSAIDs), or menstruation™. It is currently not known whether these co-factors

are facilitating a severe allergic reaction after vaccine administration.

Importantly, anaphylaxis can happen to anyone, anywhere and anytime (1516, There is no correlation
with age, sex, asthma, atopic status or previous non-severe reactions!!?). Therefore, it is essential
that each vaccination facility, regardless of whether it is located outside or inside a medical centre, is
prepared to recognise and treat severe allergic reactions (Table 2). Even when severe, anaphylaxis

can resolve with little or no sequelae with immediate and proper management(1819),

Allergy to drugs, foods, insect venoms or inhalant allergens (house dust mites, pollens, animal
dander, moulds) is in general not a contraindication for any vaccines, including those for SARS-CoV-
2. Vaccination is contraindicated only when a proven diagnosis of hypersensitivity to a vaccine
component is diagnosed by a qualified physician and supported by the appropriate allergy test. The
specific safety recommendations released by the EU, US and UK regulatory agencies for

administering COVID-19 vaccines are overall consistent (Table 3). All agencies advise that the
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vaccines should be administered under close medical supervision with appropriate medical
assistance available. The European Medicines Agency (EMA), US Food and Drug Administration
(FDA), British Medicines Healthcare products Regulatory Agency (MHRA) as well as World Health
Organization (WHO) advise that the vaccine should not be administered only i) when there is an
allergy to one of the components of the vaccine and ii) when there was a severe allergic reaction to
the first dose (32022 Of note, at the beginning of the public vaccination campaign, MHRA issued
more strict recommendations (23, but after reviewing the data from the ongoing mass vaccination
programme and the publication of the report by the Joint Committee on Vaccination and
Immunisation (JCV1)24), Public Health England and MHRA issued new recommendations, which are in
line with those of FDA and EMA(23), Regarding the most recently approved AstraZeneca adenoviral
COVID-19 vaccine, MHRA has already applied this revised view and has stated that a
contraindication is only applicable in case of hypersensitivity to the active substance or any of the
excipients present in the vaccinel2®), The COVID-19 vaccines currently authorised in the EU, UK, and
US, along with their dosing instructions, ingredients and common side effects are summarised in

Table 4.

Diagnosis and treatment of a severe systemic allergic reaction

A systemic allergic reaction, often referred to as anaphylaxis, is currently defined as a serious
reaction with rapid onset (minutes to hours) that is potentially life threatening(®2”). For the
Pfizer/BioNTech BNT162B2 COVID-19 vaccine, 71% of allergic reactions occurred within 15 min of
vaccination®. Anaphylaxis usually manifests as a rapid, progressive reaction often involving (but not
always) the skin or oral mucosa (such as lip or tongue swelling), the gastrointestinal system, the
upper and lower respiratory tract, or cardiovascular system.(1%28) The reaction can progress within
minutes from the skin/oral mucosa to multiorgan involvement, abdominal cramps and vomiting,
stridor, dyspnoea, wheezing, and circulatory collapse (due to massive volume loss into bodily

tissues) (Figure 1).
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The time elapsed from allergen exposure to cardio-respiratory failure can be within a few minutes.
Therefore, upon first signs of anaphylaxis, it is necessary to immediately put the patient in recline
position with legs up and administer intramuscular epinephrine(162829) (Figure 1). There is no
contraindication to epinephrine in treatment of anaphylaxis — it is life-saving(®®). In some cases, the
evolution of anaphylaxis may be delayed, and cardio-respiratory failure can occur up to 8 hours after

the start of the symptoms. Therefore, the initial milder symptoms should not be ignored.

Once epinephrine has been administered, secure intravenous access and start volume replacement
with intravenous 0.9% NaCl, assess vital signs, clear the airways, give oxygen via facial mask at least
10 litres/minute (Figure 1). If there is rapid volume loss/hypotension, the patient may require up to
2-3 litres of intravenous 0.9% NaCl administered in 10-20 minutes. If there is no improvement within
5-10 minutes, repeat the intramuscular epinephrine injection and call additional emergency
assistance. If there is severe dyspnoea and or wheezing, administer short-acting beta-agonists such
as salbutamol puffs via large volume spacer. Vaccination units within fully equipped medical centres
may also consider nebulisation with short-acting beta-agonists or if there are signs of severe upper
airway obstruction (laryngeal/uvula/tongue oedema), nebulised epinephrine (16:28) However, due to
the possibility of spreading the SARS-CoV-2 virus during nebulisation, sublingual epinephrine (tablets

or spray) may be a better option.

Other medications for the treatment of allergic reactions include oral or intravenous glucocorticoids
and oral or intravenous antihistamines, usually administered to treat reactions isolated to the skin or
mucosa (e.g., localised oedema without severity location, pruritus or hives). Glucagon is used when

patients on beta-blockers are unresponsive to epinephrine.

Patients without response to these initial steps should be immediately transferred to the nearest
hospital's intensive care unit (ICU) (1628) At the ICU, within the first 2-3 hours after the beginning of
the reaction, it is advised to draw blood for measuring mast cell tryptase (MCT), which can confirm

anaphylaxis®9. A simplified algorithm for these initial treatment steps is shown in Figure 1.
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Follow-up

Patients whose symptoms fully resolve after the first dose of epinephrine can be discharged after 4-
8 hours following full resolution of the symptoms. An extended observation period of 24 hours is
recommended for patients who required repeated doses of epinephrine to monitor cardiac
arrhythmias and late-phase anaphylactic reactions. Upon discharge, patients should obtain written
instruction to manage a late anaphylactic reaction (how to recognise and react to anaphylaxis),
potentially a prescription for an epinephrine autoinjector as emergency medication, 50-100 mg oral
prednisone or equivalent, oral antihistamines, and inhaled beta-2 agonists. All patients with an
anaphylactic reaction should be referred urgently to the allergy centre for a detailed assessment.
Unless it is determined by an allergy specialist that the vaccine did not induce the allergic reaction,

they should not receive the second dose of the vaccine.

Future directions and research on allergic reactions to vaccines

Identification of the allergenic/immunogenic components

Currently, regulatory agencies, national research centres and academic institutions are investigating
the pathogenesis of severe hypersensitivity reactions following the injection of mRNA-based COVID-
19 vaccines to determine the culprit. The two first mRNA-based COVID-19 vaccines are packaged in
multi-dose vials and must be diluted before usel”). While there are no added adjuvants or
preservatives, the excipients that stabilise the active vaccine include several lipids, salts, sugars and
buffers (Table 2)(3:2021) The main function of the lipids is to provide a nanoparticle carrier with a
protective shield for the mRNA after injection and to facilitate its cellular uptake through the plasma
membranes. The lipid nanoparticle (LNP) carrier consists of cationic lipids coating the polyanionic
MRNA and zwitterionic lipids that mimic the phospholipids of the cell membrane. Cholesterol
stabilises the lipid bilayer of the LNP. Polyethylene glycol (PEG)-modified lipids improve the aqueous
solubility of the LNPs. PEG, also known as macrogol, is a polyether compound widely used as an

additive in cosmetics, pharmaceuticals, and foods. In the case of the mRNA-1273 and the BNT162b2
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vaccine, a PEG with a molecular weight of 2000 g/mol is used (PEG 2000)(2%21), While PEGs are
considered generally safe for use in medical devices and drug formulations!3?), IgE-mediated allergic

reactions and anaphylaxis have been reported to PEGs of different molecular weights (32:33),

The first recombinant viral vector-based COVID-19 vaccine, which uses a modified replication-
deficient chimpanzee adenovirus vector encoding the SARS-CoV-2 S glycoprotein, does not require
freezing and can be stored at 2-8°C(26:34), To stabilise the product, the ChAdOx1-S vaccine includes as
excipients polysorbate 80, the amino acid L-histidine, ethanol, salts, sugars and buffers (Table 2)(2%)
Polysorbate 80, also known as Tween 80, is a synthetic non-ionic surfactant used as an excipient in
various drug formulations®3). Polysorbate 80 is cross-reactive to PEGs and may cause IgE-mediated

hypersensitivity reactions as well 32),

Diagnostic and preventive allergy workup

Studies on the pathogenesis of the severe allergic reactions following mRNA-based COVID-19
vaccine components need to be prioritised. The allergenic components can be identified with in vitro
approaches (e.g. in basophil activation test and or mast cell line assays) or in vivo skin testing before
administration of the vaccine. Through potential collaboration with the vaccine producers and
accessibility to vaccines or their components for allergy centres, novel procedures for in vivo and in
vitro IgE testing and protocols for incremental dosing of the second (booster) injection in a subset of
patients who may be at greater risk for anaphylaxis may become available. To further enhance
safety in patients who experienced a severe allergic reaction after the primary vaccination,
desensitisation protocols with individual vaccine components can be envisaged. Molecular
diagnostics may also be useful to develop a personalised approach to determine which vaccine

platform is the most suitable one for an at-risk patient (Box 2) (3%
Research needs

In addition to the urgent clinical needs in diagnosing and treating patients who have suffered severe

allergic reactions after vaccination, multiple other research challenges and questions remain open
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(Box 3). To address these unmet needs, EAACI provides a concerted roadmap towards precision
diagnosis and treatment of severe allergic reactions after COVID-19 vaccination that includes besides
clinical and scientific aspects, big-data management, as well as legal, ethical and regulatory aspects.
Data sets of state-of-the-art multilayer omics approach (e.g., proteomics, single-cell RNAseq
transcriptomics, CyTOF mass cytometry of immune cells) from existing well characterised population
cohorts can be combined with the ongoing vaccination campaign efforts in various countries. Such a
multi-layered approach promises to solve the unmet needs for the following reasons: 1) to analyse
protective immune profiles to COVID-19 vaccination; 2) to compare the individual COVID-19
vaccination outcome with existing immune profiling data (e.g., SARS-CoV-2 serology, cellular
immune responses to SARS-CoV-2); 3) to combine clinical and research data with computational and

big data approaches which guarantee rapid progress.

As the novel COVID-19 vaccines are administered to millions of people over the next months and in
the upcoming years, more data will become available to assess the incidence of hypersensitivity
reactions and determine specific risk factors. As pharmacovigilance data are accumulated and
analysed over the upcoming months, EAACI will revise and update these recommendations on the
EAACI website. The current EAACI recommendations specifically target only those vaccines that have
received conditional marketing authorisation by EMA in the EU, and emergency use authorisation by

the FDA in the US and by MHRA in the UK.
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Figure legend

Figure 1. Diagnosis and management of severe allergic reaction after SARS-CoV-2 vaccination in

the vaccination centre.
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Table 1. Safety measures and precautions before vaccination

Question to the patients

Consider

Did you have a severe reaction
(dyspnoea, dizziness, loss of
consciousness) after vaccination, drugs,

insect stings or foods?

If yes, observe patient at least for 30 min after

vaccination

Have you ever been prescribed an

epinephrine (adrenaline) autoinjector?

If yes, observe patient at least for 30 min after

vaccination

Do you suffer from any allergies or

allergy-like diseases?

If allergy to latex, vaccination using only latex-free gloves
If allergic to any of the compounds of the vaccine, do not
administer vaccine and refer the patient to an allergist
for further workup.

If mast cell disorders, vaccination is recommended in a

hospital setting

Do you have asthma? Which medication
are you using? When did you last have
symptoms? When have you seen your

doctor the last time?

If uncontrolled asthma, vaccination is recommended in a

hospital setting

Which medications are you on?

If beta-blockers, observe patient at least for 30 min after

vaccination
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Table 2. Recommended medications and equipment for initial treatment of severe allergic reactions

Basic medications in general COVID-19 vaccination centre
Medication Specification/Form Administration
Epinephrine Vials: solution of 1 mg/mL Intramuscular 0.5 mg
(1:1000)
Or: Epinephrine autoinjector Ready-to-be-used injection Intramuscular
(0.3 mg)* device
Short-acting beta agonists Pressurised metered-dose Inhalation through large-volume
(bronchodilator) (e.g., inhaler (pMDI) spacer
salbutamol)
Oxygen Gas Inhalation via mask
Intravenous fluid (0.9% NaCl) Bottles: solution of 500 mL Intravenous
Methylprednisolone 250 mg Vials Intravenous
Methylprednisolone 32 mg Tablets Oral
Antihistamines** Tablets or vials Oral or IV
Additional recommended medications in the in-hospital COVID-19 vaccination centre
Epinephrine Tablets, spray Sublingual for angioedema
Epinephrine Vials: solution of 1 mg/mL Nebulisation (in case of
(1:1000) laryngeal oedema) ***
Salbutamol Vials: solution 5 mg/2.5 mL Nebulisation***
Glucagon Vials: 1 mg/mL Intramuscular or intravenous

* Every COVID-19 vaccination centre should have at least 3 doses of epinephrine ready for immediate use at
any given time.

** Oral antihistamines with early onset of action like cetirizine or levocetirizine are preferred; iv antihistamine
— Diphenhydramine or Clemastinum

*** Nebulisation with caution during COVID-19;

Equipment Specification/Form
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Syringes

1mL, 2mlL, 10 mL, 20 mL

Needles for venipuncture

6-11 mm

IV cannulas

14G, 16G, 17G, 18G, 21G, 23G

Infusion systems

For sterile iv infusions

Face masks for oxygen therapy

Adult-size mask

Laryngotracheal tubes

6-10 cm

Large volume spacer

For inhaled aerosol delivery

Resuscitation equipment/defibrillator

Blood pressure gauge/cuff

Stethoscope

Pulse oximeter

Latex-free gloves

ECG/monitor

Oxygen concentrator

Additional equipment

Nebuliser
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Table 3. Regulatory recommendations for mRNA- and viral vector-based COVID-19 vaccines

concerning anaphylaxis

Regulatory body

(region)

European Medicines
Agency (EMA)
EU

U.S. Food and Drug Administration
(FDA) USA

Medicines and Healthcare products
Regulatory Agency (MHRA)
UK

Vaccine names

1. BNT162b2, Comirnaty

1. BNT162b2, Comirnaty

1. BNT162b2, Comirnaty

(manufacturer) (BioNTech/Pfizer) (BioNTech/Pfizer) (BioNTech/Pfizer)
2. mRNA-1273, commercial | 2. mRNA-1273, commercial name not 2. ChAdOx1-S recombinant, Covid-19
name not assigned assigned (Moderna) Vaccine AstraZeneca (AstraZeneca)
(Moderna)
Documents 1, EMA/660602/2020 1. Fact sheet for healthcare providers 1. Information for Healthcare
EMEA/H/C/0057358) administering vaccine (vaccination Professionals on Pfizer/BioNTech
providers) emergency use authorisation COVID-19 vaccine.(23:39)
2. COVID-19 Vaccine (EUA) of the Pfizer-Biontech COVID-19
Moderna®® vaccine to prevent coronavirus disease 2. Information for Healthcare
2019 (COVID-19)(20.37) Professionals on COVID-19 Vaccine
AstraZeneca(426),
2. Fact sheet for recipients and caregivers
emergency use authorisation (EUA) of
the Moderna COVID-19 vaccine to
prevent coronavirus disease 2019
(COVID-19) in individuals 18 years of age
and older.(2%38)
Website https://www.ema.europa.e | https://www.fda.gov/emergency- https://www.gov.uk/government/publi

u/en/news/ema-
recommends-first-covid-19-

vaccine-authorisation-eu

https://www.ema.europa.e
u/en/news/ema-
recommends-covid-19-

vaccine-moderna-

preparedness-and-response/coronavirus-
disease-2019-covid-19/pfizer-biontech-

covid-19-vaccine

https://www.fda.gov/emergency-
preparedness-and-response/coronavirus-
disease-2019-covid-19/moderna-covid-

19-vaccine

cations/regulatory-approval-of-pfizer-
biontech-vaccine-for-covid-
19/information-for-healthcare-
professionals-on-pfizerbiontech-covid-

19-vaccine

https://www.gov.uk/government/publi
cations/regulatory-approval-of-covid-

19-vaccine-astrazeneca/information-
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https://www.ema.europa.eu/en/news/ema-recommends-first-covid-19-vaccine-authorisation-eu
https://www.ema.europa.eu/en/news/ema-recommends-first-covid-19-vaccine-authorisation-eu
https://www.ema.europa.eu/en/news/ema-recommends-first-covid-19-vaccine-authorisation-eu
https://www.ema.europa.eu/en/news/ema-recommends-first-covid-19-vaccine-authorisation-eu
https://www.ema.europa.eu/en/news/ema-recommends-covid-19-vaccine-moderna-authorisation-eu
https://www.ema.europa.eu/en/news/ema-recommends-covid-19-vaccine-moderna-authorisation-eu
https://www.ema.europa.eu/en/news/ema-recommends-covid-19-vaccine-moderna-authorisation-eu
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authorisation-eu

for-healthcare-professionals-on-covid-

19-vaccine-astrazeneca

Date of access

06.01.2020

30.12.2020

31.12.2020

Safety

recommendations

BNT162b2 and mRNA-1273:

People who already know
they have an allergy to one
of the components of the
vaccine should not receive

the vaccine.

BNT162b2 and mRNA-1273:

People who have a severe
allergic reaction when they
are given the first dose of
Comirnaty should not

receive the second dose.

BNT162b2 and mRNA-1273: People who
already know they have an allergy to one
of the components of the vaccine should

not receive the vaccine.

BNT162b2 and mRNA-1273: People who
have a severe allergic reaction when they
are given the first dose of the vaccines

should not receive the second dose.

BNT162b2: Hypersensitivity to the
active substance or to any of the

excipients (since 31.12.2020).

BNT162b2: A second dose of the
COVID-19 mRNA Vaccine BNT162b2
should not be given to those who have
experienced anaphylaxis to the first
dose of COVID-19 mRNA vaccine
BNT162b2.

ChAdOx1-S recombinant:
Hypersensitivity to the active

substance or to any of the excipients.
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Table 4. Comparison of the first available vaccines against SARS-CoV-2

Name:

mMRNA-1273

BNT162b2

ChAdOx1-S recombinant

Manufacturer:

ModernaTX, Inc.

BioNTech and Pfizer, Inc.,

AstraZeneca

Type of vaccine:

mMRNA encoding the SARS-CoV-2 Spike (S) glycoprotein

Recombinant, replication-deficient
chimpanzee adenovirus vector encoding

the SARS-CoV-2 Spike (S) glycoprotein

Dose and interval

2 doses, (28 days apart)

2 doses, (21 days apart)

2 doses (4-12 weeks apart)

Efficacy ~95% effective ~70% to 90% effective

Age 18 years and older 16 years and older 18 years and older

Ingredients - mRNA (100 pg) - mRNA (30 ug) - recombinant ChAdOx1-S, produced in
- lipids (SM-102, polyethylene | - lipids ((4- HEK 293 cells (0.5 mL, containing

glycol [PEG] 2000
dimyristoyl glycerol [DMG],
cholesterol, and 1,2-
distearoyl-sn-glycero-3-
phosphocholine [DSPC])

- tromethamine and
tromethamine
hydrochloride

- acetic acid

- sodium acetate

- sucrose

hydroxybutyl)azanediyl)bis(hex
ane-6,1-diyl)bis(2-
hexyldecanoate), 2
[(polyethylene glycol)-2000]-
N,N-ditetradecylacetamide,
1,2-Distearoyl-sn-glycero-3-
phosphocholine, and
cholesterol)

- potassium chloride and
monobasic potassium
phosphate

- sodium chloride and dibasic
sodium phosphate dehydrate

- sucrose

5x101° viral particles)

- L-histidine

- L-histidine hydrochloride
monohydrate

- magnesium chloride hexahydrate

- polysorbate 80

- ethanol

- sucrose

- sodium chloride

- disodium edetate dehydrate

- water for injections

Side effects

Injection site pain, swelling, or redness

Injection site pain, swelling, or redness
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Tiredness
Headache
Muscle pain
Chills

Fever
Nausea/vomiting

Swollen lymph nodes

Tiredness
Headache/fatigue
Muscle pain
Arthralgia

Chills

Fever

Nausea/vomiting

Storage and

shipping

Shipped at -20°C (-4°F). Stable for
30 days 2-8°C (36-46°F). Stable
up to 6 months at -20°C and up
to 12 hours at room

temperature.

Shipped for up to 10 days at -70°C (-
94°F). Stored in ultra-low
temperature freezers for up to six

months.

Unopened multi-dose vials are shipped
and stored at refrigerator temperature (2
to 8°C). Unopened vials have a shelf-life of
6 months. Do not freeze. Protect from

light.
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BOX 1. Key messages

Unless the patient has a history of an allergic reaction to any of the vaccine components,
there is no contraindication to the currently approved COVID-19 vaccines (Pfizer/BioNTech
BNT162B2, Moderna mRNA-1273, AstraZeneca recombinant adenoviral ChAdOx1-S)
Allergy to drugs, food, insect venoms or inhalant allergens (house dust mites, pollens, animal
dander, moulds) is not a contraindication for any vaccines, including COVID-19 vaccines
Observation time after vaccination should be at least 15 minutes
Some people require longer observation and monitoring of vital signs (patients with history
of severe allergic reactions, with uncontrolled asthma, with mast cell disorders)
Severe allergic reactions can happen even in people without history of allergic disease
Anaphylaxis is a life-threatening condition, but it resolves without sequelae when managed
quickly and appropriately
COVID-19 vaccination centres and staff should be prepared to:

o Recognise the symptoms of anaphylaxis as early as possible

o Promptly treat anaphylaxis with epinephrine.

o Start adequate intravenous volume substitution.

o Activate further emergency medical services while continuing to monitor/treat the

patient.

Patients who had a severe allergic reaction after the first dose of COVID-19 vaccination
should be referred to the allergy centre for the workup
Unless it is confirmed by an allergy specialist that the vaccine did not induce the allergic
reaction, they should not receive the second dose of the vaccine
Vaccine components are currently investigated for the potential allergenic/immunogenic
components.
Allergy clinics should confirm the hypersensitivity/allergic background of the adverse

reaction to the vaccine
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e Partnership between academia, regulatory agencies and vaccine producers is needed to:

(@)

@)

establish an efficient way for hypersensitivity/allergy workup

establish a safe way to administer second/booster dose of vaccine in patients who
had severe allergic reaction after the first dose

establish safe protocols of desensitisation in patients who had severe allergic reaction
after the first dose

answer the scientific questions about the mechanisms of these reactions

This article is protected by copyright. All rights reserved




BOX 2. Needs for diagnostic and preventive allergy workup in patients with severe allergic

reaction after the first dose of COVID-19 vaccine

Access to the vaccines and/or vaccine components (ideal scenario with the same
batch of the vaccine)

Skin prick and intradermal tests with the vaccines and their components

In vitro tests with the vaccines and their components (basophil activation test (BAT),
mast cell line assays, immunoassays, multi-epitope molecular assays)

Validation of biomarkers (clinical and immunological) to predict and follow-up severe
reactions

Elaboration of protocols for modified dosing of the second (booster) COVID-19
vaccination in the allergy clinic and for desensitisation/immunotherapy to COVID-19
vaccine

Recommendation of potential alternative COVID-19 vaccination(s) in case of

confirmed allergic reaction to a first COVID-19 vaccine
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BOX 3. Research challenges and questions

e Who is at risk of developing a severe allergic reaction to any of the new COVID-19 vaccines?
e What is causing sensitisation to an ingredient of a COVID-19 vaccine?

e What are the potential immune mechanism other than IgE-mediated hypersensitivity?

e What is the impact of previous infection with SARS-CoV-2, other coronaviruses or previous

vaccination on the individual risk?
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Fig. 1. Diagnosis and management of severe allergic reactions after COVID-19 vaccination in the vaccination center
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Concerted roadmap towards precision diagnosis and treatment

of severe allergic reactions after COVID-19 vaccination
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