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develop recommendations regarding SARS-CoV-2 vaccine im-
mediate allergic reactions. Medline, EMBASE, Web of Science,
the World Health Organizstion (WHO) global coronavirus
database, and the gray literature (inception, March 19, 2021)
were systematically searched. Paired reviewers independently
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sensitivity for PEG skin testing is poor, although specificity is
high (15 studies, very low certainty). We recommend vaccination
over either no vaccination or performing SARS-CoV-2 vaccine/
excipient screening allergy testing for individuals without history
of a severe allergic reaction to the SARS-CoV-2 vaccine/excip-
ient, and a shared decision-making paradigm in consultation
with an allergy specialist for individuals with a history of a severe
allergic reaction to the SARS-CoV-2 vaccine/excipient. We
recommend further research to clarify SARS-CoV-2 vaccine/
vaccine excipient testing utility in individuals potentially allergic
to SARS-CoV2 vaccines or their excipients. � 2021 American
Academy of Allergy, Asthma & Immunology (J Allergy Clin
Immunol Pract 2021;-:---)
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INTRODUCTION
Through the middle of April 2021, the novel severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) coronavirus
and subsequent coronavirus disease 2019 (COVID-19) global
pandemic has caused over 140 million infections and 3 million
fatalities.1,2 The COVID-19 pandemic has caused unprece-
dented international social and economic disruption, resulting in
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a global economic cost in 2020 of $11 trillion, with estimates of
an additional cost of $10 trillion in 2021.3

Vaccines are considered the most effective strategy to end the
pandemic. By early 2021, 3 adenovirus-vector vaccine agents, 2
mRNA vaccine agents, and 2 inactivated viral vaccine agents
completed phase 2/3 trials and were approved for emergency use
in multiple countries.4 Through the middle of April 2021,
greater than 878,900,000 doses of these vaccines have been
administered globally.5 These vaccines have an efficacy from
62% to 95% in reducing symptomatic SARS-CoV-2 infection,
and greater than 95% efficacy in reducing severe/critical in-
fections.6,7 Data have also shown that vaccination can reduce
hospitalization. Adverse events were reported in all of the vaccine
trials, including hypersensitivity reactions, but no fatalities due to
hypersensitivity reactions were reported. During the phase 3
studies for the currently approved vaccines, there was no sig-
nificant difference in hypersensitivity rates between vaccine and
placebo trial arms, with 0 to 1 cases of anaphylaxis per million
doses reported.7-11

On December 9, 2020, there were 2 severe allergic
reactions reported after administration of the first 500 Pfizer-
BioNTech vaccinations in the United Kingdom; both patients
responded to treatment with intramuscular epinephrine.12 In
response, the U.K. Medicines and Healthcare Products Reg-
ulatory Agency (MHRA) temporarily recommended a
contraindication for the Pfizer-BioNTech vaccine in in-
dividuals with a history of a severe allergic reaction to any
vaccine, medication, or food.13 This recommendation was
modified in early January 2021 to a contraindication only for
those with a history of a severe allergic reaction to the SARS-
CoV-2 mRNA vaccine or vaccine component/excipient
(polyethylene glycol [PEG] in mRNA vaccines, and poly-
sorbate 80, a related excipient contained in the adenovirus
vaccines, which is considered potentially cross-reactive with
PEG).8,9,14-18 Similar contraindications have been adopted in
multiple other countries by public health regulatory agencies
and allergy/immunology societies as detailed in Figure 1.4,19-21

The evidence base for many of these recommendations re-
mains uncertain, however.

A handful of publications have detailed potentially allergic
reactions to SARS-CoV-2 mRNA vaccines, through the early
stages of their emergency use authorization (EUA). These re-
ports provide the specific reported symptoms, treatment, co-
morbid allergic history, and discussion of the confidence that
the reaction constituted anaphylaxis as adjudicated by U.S.
Centers for Disease Control and Prevention (CDC) physicians.
This was based on adjudication of the data reported to the
Vaccine Adverse Event Reaction System (VAERS) using the
Brighton Collaboration criteria (BCC) for vaccine anaphy-
laxis.22-24 The CDC has continued to periodically update these
estimates based on VAERS data.25,26 Through the first month
after the U.S. EUA for both mRNA vaccines, the CDC
described 66 anaphylaxis events in 17,524,676 vaccinations, or
approximately 3.7 events per million.25,26 One large U.S. ac-
ademic medical center reported 16 cases of anaphylaxis among
64,900 vaccinations (250 cases per million vaccinations) over a
2-month period, based on electronic health record review (by
allergy investigators) of reported symptoms within 3 days
of vaccination.27 These reports all indicate that anaphylactic
reactions to the SARS-CoV-2 mRNA vaccines may occur but
are rare.
Reports of severe allergic reactions, including anaphylaxis,
have prompted concern that the new mRNA vaccine platform
has the potential to cause allergic reactions (including anaphy-
laxis) at a greater rate than other vaccines. A lesser degree of
concern is shared for adenovirus-vector vaccines because there is
more experience with this platform. These concerns likely
contribute to vaccine hesitancy and must be weighed against the
life-saving and disease-mitigating benefits of SARS-CoV-2
vaccination. Given the lack of an established international
evidence-based approach to reactions attributable to these vac-
cines, this group of international experts in the diagnosis and
management of anaphylaxis has organized an evidence-based,
consensus guidance for the diagnosis and management of se-
vere allergic reactions, including anaphylaxis, to SARS-CoV-2
vaccines.
METHODS
An ad hoc panel of clinical experts from the United States,

Canada, United Kingdom, Russia, Europe (Ireland, Germany, Italy),
South Africa, and Australia came together to synthesize the current
evidence regarding severe allergic reactions to the SARS-CoV-2
vaccines and to provide consensus recommendations regarding the
epidemiology, risk factors, assessment, and management of patients
at possible risk for a severe allergic reaction to a SARS-CoV-2 vaccine
from a societal perspective. The panel was chosen based on expertise
in anaphylaxis diagnosis, management, and policy. The group
included representation of infectious disease clinicians, clinicians
serving as front-line vaccinators, and allergy specialists with prior
expertise in policy related to adverse reactions to vaccines for in-
fectious diseases. Direct financial and industry-related conflicts of
interest (eg, direct or indirect involvement with the development or
clinical trials related to SARS-CoV-2 vaccines) were not permitted
and were considered disqualifying. Work unrelated to vaccine
development with companies (eg, asthma, allergic rhinitis, atopic
dermatitis) was not considered either a direct or an indirect conflict,
but such involvement was disclosed. The development of this
guidance did not include any industry input, funding, or financial or
nonfinancial contribution. No member of the guidance panel
received honoraria or remuneration for any role in the guidance
development process.

A primary draft, inclusive of 4 focused questions, was iteratively
developed by the senior authors (M.G., M.S., E.M.A., D.B.K.G.,
D.K.C., D.K.) using the Grading of Recommendation, Assessment,
Development, and Evaluation (GRADE) format for evidence syn-
thesis from an individual perspective with secondary consideration
for the health care perspective. This draft was circulated and revised/
edited iteratively over multiple draft versions by the workgroup. A
modified Delphi panel among the members was used to rate
agreement and consensus with the final recommendations.28 The
GRADE methodology is explained in detail elsewhere,29-31 and the
full details of the methods for this analysis are detailed in the
Appendix E1 (available in this article’s Online Repository at www.
jaci-inpractice.org). An electronic REDCap survey (Research Elec-
tronic Data Capture, Nashville, TN) was sent to panel members
who were asked to rate their level of agreement with recommenda-
tions (1 ¼ strongly disagree, 2 ¼ disagree, 3 ¼ neutral, 4 ¼ agree,
5 ¼ strongly agree).32 In addition, panel members were encouraged
to submit free text comments for statements, and could choose “not
applicable” if they did not feel they had the expertise to answer a
question. A priori consensus was defined as agreement of greater than
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FIGURE 1. Recommendations regarding precautions and contraindications regarding SARS-CoV-2 vaccination. AAAAI, American
Academy of Allergy, Asthma, and Immunology; ACAAI, American College of Allergy, Asthma, and Immunology; ALLSA, Allergy Society
of South Africa; ASCIA, Australasian Society of Clinical Immunology and Allergy; CDC, U.S. Centers for Disease Control and Prevention;
CSACI, Canadian Society of Allergy and Clinical Immunology; EAACI, European Academy of Allergy and Clinical Immunology; EMA,
European Medicines Agency; NACI, National Advisory Committee on Immunizations; PHE/BSACI, Public Health England/British Society
for Allergy and Clinical Immunology; WAO, World Allergy Organization.
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75% for recommendations; “strongly disagree” and “disagree” were
grouped together and “strongly agree” and “agree” were grouped
together. For recommendations in which consensus was not ach-
ieved after the initial survey, an iterative discussion was undertaken
with the intent to resolve the key points and adjust language. Sub-
sequent surveys were then sent to panel members incorporating the
deidentified responses from the prior survey with the goal of
reaching consensus. This process was repeated until consensus was
reached or, if no consensus was achieved by the third round, the
statement was categorized as “no consensus reached.”

Outcomes prioritized in this systematic review and meta-analysis
were anaphylaxis to the vaccine and vaccine excipients, as well as the
diagnostic accuracy of allergy testing to the vaccine and vaccine
excipients. The literature searched included (1) global coronavirus
databases for country by country vaccine allergy or anaphylaxis
reporting (2) national passive vaccine safety reporting systems, and
(3) PubMed/Medline and clinical trials registries related to SARS-
CoV-2 vaccine clinical trials and published case series related to
SARS-CoV-2 vaccine adverse events. Systematic reviews and litera-
ture searches (supplement) were conducted by 5 authors (M.G.,
M.S., D.K.C., A.W.-B., A.B.) using Covidence (Cochrane Group,
Brighton, UK). Searches and manuscript selections are detailed in
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) diagrams in Figure E1 (available in this arti-
cle’s Online Repository at www.jaci-inpractice.org). Specific inclu-
sion and exclusion criteria for each search are detailed in the
EMethods. We considered but did not rely on indirect evidence
from similar event reporting from other vaccines, given differences in
the context and technology of the vaccines. However, we considered
indirect evidence for management strategies of those with vaccine
allergy because this comprises the extant literature regarding vaccine
allergy, and the acute management of severe allergic reactions,
including anaphylaxis, to vaccines is sufficiently similar to the
experience with diagnosis and management of anaphylaxis to foods,
drugs, and insect stings. We used the European Commission
Guidance for Industry of Adverse Drug Reactions threshold for what
was considered a rare event as between 1 case/1,000 to 10,000 in-
dividuals, and very rare as less than 1 case/10,000 individuals.33

Although not systematically reviewed, we examined vaccine effi-
cacy as an outcome because this was identified as being of major
importance to patients.

We use the wording “we recommend” for strong recommenda-
tions and “we suggest” for conditional recommendations. The im-
plications of the recommendation strength are presented in Table E1
(available in this article’s Online Repository at www.jaci-inpractice.
org), the certainty of evidence in Table E2 (available in this arti-
cle’s Online Repository at www.jaci-inpractice.org), and the risk of
bias assessment in Figures E2 to E4 (available in this article’s Online
Repository at www.jaci-inpractice.org). The final list of recom-
mendations was developed by panel discussion and consensus. We
present the guideline statements and recommendations in Table I.
The Evidence to Decision Framework supplement (Appendix E2;
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TABLE I. Summary recommendations

Question Recommendation

Recommendation

trength

Evidence

ertainty

What is the risk of SARS-CoV-2 vaccine
anaphylaxis in a patient with no history of
anaphylaxis to a SARS-CoV-2 vaccine or its
excipients?

For patients with no history of a previous severe
allergic reaction to a SARS-CoV-2 vaccine
or its excipients, the risk of SARS-CoV-2
vaccineeinduced anaphylaxis is very rare and
we recommend vaccination over no vaccination
based on this risk.

Strong High

For patients with a history of a severe allergic
reaction, including anaphylaxis, unrelated to a
SARS-CoV-2 vaccine or excipient but no
history of a previous severe allergic reaction to a
SARS-CoV-2 vaccine or its excipients, the
requirement for additional observation beyond
standard wait time (eg, recommended by local
health authorities for the general population)
provides a minimal absolute risk reduction in
severe allergic reaction outcomes and may also
contribute to vaccine hesitancy. Therefore, we
suggest against prolonged observation in those
with a history of severe allergic reactions
unrelated to a SARS-CoV-2 vaccine or
excipient.

Conditional Low

In patients without a history of anaphylaxis to a
SARS-CoV-2 vaccine or its excipients,
should allergy skin testing to SARS-CoV-2
vaccines or its excipients be performed?

In patients with no history of a severe
allergic reaction, including anaphylaxis, to
SARS-CoV-2 vaccines or its excipients, we
recommend against vaccine or vaccine excipient
testing prior to vaccination in an attempt to
predict the rare individual who will have a
severe allergic reaction to vaccination.

Strong Low

In patients with a history of anaphylaxis to a
SARS-CoV-2 vaccine or its excipients,
should allergy skin testing to SARS-CoV-2
vaccines or its excipients be performed to
determine whether vaccine withholding is
needed?

We suggest against the clinician routinely
performing skin or in vitro testing using
SARS-CoV-2 vaccines or excipients outside of
the research setting for the purpose of vaccine
withholding, given such testing has unknown
sensitivity/specificity in predicting severe
allergic reactions, including anaphylaxis, to
SARS-CoV-2 vaccines.

Conditional Low

Should SARS-CoV-2 mRNA or adenovirus-
vector vaccines be administered to an
individual who had an immediate allergic
reaction to the first dose of the vaccine
(defined as a generalized, systemic allergic
reaction with acute onset occurring within 4
hours of vaccine administration) or given as
a first dose to an individual who is suspected
to have reacted previously to an excipient
ingredient that is also present in the
SARS-CoV-2 mRNA or adenovirus-vector
vaccines?

We recommend a shared decision-making
paradigm of care favoring vaccination through
full or graded dosing (with or without additional
observation time postvaccination) or changing
vaccine platforms to another agent over no
vaccination because there is no single best
approach to assessment and management of the
patient with a suspected SARS-CoV-2 mRNA
or adenovirus-vector vaccine reaction or the
patient with an allergy to an excipient in either
of these vaccines who has not yet been
vaccinated.

Strong Moderate

In patients with a suspected immediate allergic
reaction to SARS-CoV-2 vaccine whose
standard schedule requires more than 1 dose, we
recommend referral to an allergist for
assessment of additional vaccination over no
vaccination/vaccination being withheld. In
resource-limited settings in which specialist
referral is not readily available, alternatives may
be presented in a shared decision-making
context to provide assessment and opportunity
for vaccination by remote consultation, use of
alternative vaccine products, or delay in
vaccination until a solution can be determined.

Strong Moderate

(continued)
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TABLE I. (Continued)

Question Recommendation

Recommendation

trength

Evidence

ertainty

In patients with a suspected or confirmed but
remote past medical history of reaction to a
SARS-CoV-2 vaccine excipient, we recommend
referral to an allergist for assessment of
additional vaccination over no vaccination/
vaccination being withheld. In resource-limited
settings in which specialist referral is not readily
available, alternatives may be presented in a
shared decision-making context to provide
assessment and opportunity for vaccination by
remote consultation, use of alternative vaccine
products, or delay in vaccination until a solution
can be determined.

Strong Moderate

In patients with a definite/confirmed recent allergic
reaction to SARS-CoV-2 vaccine and/or
excipient, we recommend referral to an allergist
for assessment of additional vaccination over no
vaccination/vaccination being withheld. In
resource-limited settings in which specialist
referral is not readily available, alternatives may
be presented in a shared decision-making
context to provide assessment and opportunity
for vaccination by remote consultation, use of
alternative vaccine products, or delay in
vaccination until a solution can be determined.

Strong Low

Whereas all vaccines should be administered in
facilities capable of treating anaphylaxis,
particularly for individuals with a prior
immediate systemic allergic reaction to a
SARS-CoV-2 vaccine or vaccine excipient, we
recommend the clinician should administer
SARS-CoV-2 mRNA or adenovirus-vector
vaccine in a setting equipped to manage
anaphylaxis (eg, hospital, mass immunization
clinic, specialist office), under the supervision of
personnel trained in the recognition and
management of anaphylaxis. In resource-limited
settings in which specialist referral is not readily
available, alternatives may be presented in a
shared decision-making context to provide
assessment and opportunity for vaccination by
remote consultation, use of alternative vaccine
products, or delay in vaccination until a solution
can be determined.

Strong Moderate

We suggest against routine H1-antihistamine or
systemic corticosteroid premedication prior to
vaccination because it has low-certainty
evidence in preventing anaphylaxis, and
theoretically, corticosteroid premedication could
diminish the immune response.

Conditional Low

We recommend in favor of globally coordinated
research studies being conducted to address (1)
vaccine and vaccine excipient testing diagnostic
accuracy for allergy to SARS-CoV-2 vaccines;
(2) administration of the vaccine to individuals
with prior anaphylaxis to the vaccine or vaccine
excipient; (3) the necessity and efficacy of
graded vaccine administration in the context of a
patient with possible SARS-CoV-2 vaccine
allergy; (4) the safety, efficacy, and necessity of
mixing SARS-CoV-2 vaccine platforms; and (5)
the incremental benefit of additional doses of an
mRNA or certain adenovirus-vector vaccines
following an initial dose.

Research recommendation
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available in this article’s Online Repository at www.jaci-inpractice.
org) provides a summary reflection of the evidence in the context
of the clinical recommendation. The results of the modified Delphi
panel for each recommendation are shown in the Table E3 (available
in this article’s Online Repository at www.jaci-inpractice.org).

RESULTS

Part 1: Recommendations for individuals before their

initial SARS-CoV-2 vaccination who do not have a

history of a severe allergic reaction, including

anaphylaxis, to SARS-CoV-2 vaccine or its

excipients

Question 1. What is the risk of a severe allergic reaction,
including anaphylaxis, to a SARS-CoV-2 vaccine in a patient
with no history of a severe allergic reaction to a SARS-CoV-2
vaccine or its excipients?

Recommendation 1
For patients with no history of a previous severe allergic re-

action to a SARS-CoV-2 vaccine or its excipients, the risk of
SARS-CoV-2 vaccineeinduced anaphylaxis is very rare and we
recommend vaccination over no vaccination based on this risk.

Strong recommendation; high certainty of evidence
Recommendation 2
For patients with a history of a severe allergic reaction,

including anaphylaxis, unrelated to a SARS-CoV-2 vaccine or
excipient, the requirement for additional observation beyond
standard wait time (eg, recommended by local health authorities
for the general population) provides a minimal absolute risk
reduction in severe allergic reaction outcomes and may also
contribute to vaccine hesitancy. Therefore, we suggest against
prolonged observation in those with a history of severe allergic
reactions unrelated to a SARS-CoV-2 vaccine or excipient.

Conditional recommendation; low certainty of evidence
Rationale
Systematic review and meta-analysis
We searched the World Health Organization (WHO)

Global Coronavirus database, the COVID vaccine random-
ized controlled trial living evidence map, government Web-
sites, medical literature, and press releases for all estimates of
anaphylaxis induced by SARS-CoV-2 vaccines up to March
19, 2021, identifying 46 total reports meeting inclusion
criteria (see EMethods).10,26,27,34-72 We performed a random
effects meta-analysis of proportions using hierarchical logistic
regression and Clopper-Pearson confidence intervals (CIs).
Among 26 reports involving reported cases adjudicated to
meet BCC for anaphylaxis with a sample size of at least
20,000 doses, the meta-analyzed incidence of anaphylaxis was
7.91 per million (95% confidence interval [95% CI 4.02-
15.59), and no anaphylaxis-related fatalities were reported. In
multivariable meta-regression, we found that reports of
anaphylaxis without adjudication were associated with a
higher reported rate of anaphylaxis (odds ratio [OR] 5.53;
95% CI 4.01-7.61), and compared with mRNA-based vac-
cines, lower rates of anaphylaxis were associated with vaccines
using adenoviral vectors (OR 0.47; 95% CI 0.33-0.68) and
inactivated virus (OR 0.31; 95% CI 0.18-0.53). Findings
were similar when analyzing all 46 reports (eg, regardless of
sample size) (Figure 2). Table E2 details the certainty of
evidence for this estimate, and Figure E2 the risk of bias
assessment.
Discussion
Vaccine-related fatalities from severe allergic reactions,

including anaphylaxis, are very rare. Anaphylactic reactions to
vaccines are historically cited at about 1.3 events per million
doses.73,74 A 2019 study by Su et al75 using the VAERS noted a
cumulative incidence rate of 17 cases of anaphylaxis per million
vaccinations from 1990 to 2016. By comparison, the published
rate for anaphylaxis to penicillin is 5 to 10 cases per million
persons,76 and in the general population, drug allergy fatalities
occur on the order of 0.1 to 1 event per million persons.77

Moreover, the estimated fatality rate from SARS-CoV-2 viral
infection as of early March 2021 ranges from 36.4 to 1,852.7 per
1,000,000 persons in countries represented by authors on this
consensus document.2 Data from a physician-reported national
Canadian vaccine registry showed a rate of allergic reactions of
any severity to vaccines of approximately 370 reactions per
million doses, with most being attributable to influenza vac-
cines.78 Slightly older data have noted the estimated rate of
allergic reactions of any severity (including anaphylaxis) ranges
between 1 and 20 per million persons.77 Because SARS-CoV-2
mRNA vaccines are novel, historical estimates of severe re-
actions to these agents are not available. Although fatality
attributed to SARS-CoV-2 vaccines has occurred, none has been
the result of a severe allergic reaction.79

Comparing reported rates of anaphylaxis following vaccination is
hampered by variation in anaphylaxis definitions across regions and
between organizations, as shown in Table E4 (available in this arti-
cle’s Online Repository at www.jaci-inpractice.org). This causes re-
actions considered to be anaphylaxis by some definitions to not be
considered anaphylaxis by other definitions. For example, although
the BCC are the accepted standard for anaphylaxis from vaccines and
are used by VAERS,24 some of the cases in theMorbidity and Mor-
tality Weekly Reports would not meet other international diagnostic
criteria, such as either the National Institutes of Allergy and Infec-
tious Diseases (NIAID) criteria or those from the World Allergy
Organization (WAO).80-83 Table II demonstrates how the cases
published in the medical literature by the CDC could be rated
differently based on what classification system for anaphylaxis was
used.84 One study has compared the NIAID criteria and BCC,
noting agreement of the criteria on 92 of 128 cases (72%), which
based on a kappa statistic of 0.414, is at the lower limit of what is
considered statistical “moderate” agreement.85

Importantly, VAERS is a passive case reporting system that
allows the public, manufacturers, and health care workers to
report signs and symptoms considered to be adverse events
occurring around vaccine administration. The VAERS and other
similar reporting systems in other countries (eg, Yellow Card
Reporting in the United Kingdom) are not designed to deter-
mine causality or validity of the event in question. Such reporting
makes it difficult to definitively discern objective versus subjec-
tive symptoms, making it impossible to exclude other common
causes that can mimic symptoms of an acute allergic reaction.
Thus, based on evidence to date, whereas severe allergic re-
actions, including anaphylaxis, may occur with SARS-CoV-2
vaccination, this is a rare event and represents a very low (but
not completely absent) risk according to pooled adjudicated
data.25 In formulating recommendations 1 and 2, we weighed
the potential benefits and harms of vaccination against each
other, along with consideration of patient values, preferences,
and cost. Whereas we acknowledge that well-informed in-
dividuals may have values and preferences that could lead to
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Not clearly adjudicated
Netherlands Pharmacovigilance Centre
UK MHRA
Danish Medicines Agency
Australian Health Department
Institute of Public Health of Chile
Health Ministry, Mexico
Minister of State for Health, Singapore
Health minister, Poland
Health Ministry, Israel
Minister, Japan
Norwegian Medicines Agency
Netherlands Pharmacovigilance Centre
Swissmedic and EOC reference centre
UK MHRA
Institute of Public Health of Chile
Danish Medicines Agency
Summary

Adjudicated
Union health Ministry, India
UK MHRA
Danish Medicines Agency
Australian Health Department
Institute of Public Health of Chile
NCT04505722, multinational
NCT04530396, Russia
CDC, USA
MGB (Boston), USA
PHAC, Canada
NCT04470427, USA
NCT04368728, multinational
UK MHRA
Institute of Public Health of Chile
Danish Medicines Agency
Summary

Test for interaction, P < .0001

Source

ChAdOx1-S
ChAdOx1-S
ChAdOx1-S
ChAdOx1-S+mRNA
CoronaVac (Sinovac)
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA

ChAdOx1-S
ChAdOx1-S
ChAdOx1-S
ChAdOx1-S+mRNA
CoronaVac (Sinovac)
J&J
Sputnik V
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA
mRNA

Vaccine

3
30
6
19
49
5
4
5
321
17
8
12
8
130
11
63

2
5
5
1
12
0
1
66
16
50
1
0
18
6
25

Cases

3,00,000
3.2e+06
1,49,675
1,83,006
3.4e+06
44,000
1,55,000
2,50,000
8.5e+06
1,07,558
4,12,576
1.4e+06
9,62,046
6.3e+06
2,92,534
7,07,543

6.3e+06
3.2e+06
149675
183006
3.4e+06
21895
31465
1.8e+07
64900
2.3e+06
29892
37416
6.3e+06
292534
707543

Total Vaccinations
Administered

10.00 (2.06 – 29.22)
9.50 (6.41 – 13.56)
40.09 (14.71 – 87.25)
103.82 (62.51 – 162.13)
14.50 (10.73 – 19.17)
113.64 (36.90 – 265.17)
25.81 (7.03 – 66.07)
20.00 (6.49 – 46.67)
37.76 (33.75 – 42.13)
158.05 (92.08 – 253.05)
19.39 (8.37 – 38.21)
8.57 (4.43 – 14.97)
8.32 (3.59 – 16.39)
20.65 (17.26 – 24.53)
37.60 (18.77 – 67.28)
89.04 (68.42 – 113.92)
33.51 (17.24 – 65.14)

0.32 (0.04 – 1.14)
1.58 (0.51 – 3.69)
33.41 (10.85 – 77.96)
5.46 (0.14 – 30.44)
3.55 (1.84 – 6.20)
0.00 (0.00 – 168.47)
31.78 (0.80 – 177.06)
3.77 (2.91 – 4.79)
246.53 (140.92 – 400.32)
22.17 (16.46 – 29.23)
33.45 (0.85 – 186.38)
0.00 (0.00 – 98.59)
2.86 (1.69 – 4.52)
20.51 (7.53 – 44.64)
35.33 (22.87 – 52.16)
7.91 (4.02 – 15.59)

Proportion (95% CI)Proportion (95% CI)

0 100 500 1,000

Incidence per million doses

FIGURE 2. Adjudicated and nonadjudicated internationally reported rates of anaphylaxis to SARS-CoV-2 vaccines. EOC, Ente Ospeda-
liero Cantonale; MGB, Mass General Brigham; PHAC, Public Health Agency of Canada; U.K. MHRA, U.K. Medicines and Healthcare
Products Regulatory Agency.
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vaccine refusal in spite of very high certainty of evidence
regarding the rarity of severe allergic reactions to these vaccines, it
was felt that most informed individuals would be highly likely to
choose vaccination over vaccine refusal based on the very rare risk
of a severe allergic reaction and the benefit of vaccination in this
situation.

Risk-stratification based on allergic history
In the phase 2 and 3 clinical trials for the currently approved

vaccines, participants were excluded from participation if they
had a known or suspected allergy or history of anaphylaxis, ur-
ticaria, or other significant adverse reaction to the vaccine or its
excipients, including PEG and polysorbate 80, but not for any
other baseline allergic or atopic condition.4,8-11,48,69,71,86 Of
note, a high percentage of individuals reporting severe allergic
reactions to the SARS-CoV-2 mRNA vaccines in the CDC re-
ports also had a self-reported history of an underlying allergic
condition including past medication and unrelated vaccine al-
lergy, and were female; however, the significance and validity of
these allergy diagnoses or male/female differences are difficult to
assess whether these signify a risk signal or not.22,23,87 Allergic
conditions are very common in the general population and self-
reported allergy is typically much higher than confirmed allergy.
As well, the rate of individuals with similar allergic comorbidity
who successfully tolerated their vaccine has not been calculated,
and this is needed to properly quantify a risk ratio related to a
general or specific type of allergic history (or sex). Mechanisti-
cally, it is unclear why allergies to food, venom, or other non-
ePEG/mRNA-containing vaccines/medications would pose any
hazard requiring additional postvaccination observation or
contraindication to vaccine administration. Therefore, pending
emergence of additional data showing there is a clearly increased
risk relative to a control population, allergic or atopic comor-
bidity should not be considered a risk greater than the
general population for a vaccine-associated allergic reaction, and
inclusion of these precautions risks harm in promoting vaccine
hesitancy.14,18,88 An ongoing study is exploring risks of



TABLE II. Comparison of reported U.S. cases of mRNA vaccine anaphylaxis using different anaphylaxis rating criteria

Anaphylaxis definition Certainty

Pfizer-BioNTech

December

14e23, 2020

Moderna

December 21, 2020e January

10, 2021

Non-COVID-19 vaccines

2009-2011,

United States

BCC (as reported) Levels 1-3 21 cases in 1,893,360 doses
11.1/million (95% CI 6.9-17.0)

10 cases in 4,041,396 doses
2.5/million (95% CI 1.2-4.6)

33 cases in 25,173,965 doses
1.3/million (95% CI 0.9-1.8)

BCC (reassessed) Levels 1-3 15 cases
7.9/million (95% CI 4.4-13.1)

5 cases
1.2/million (95% CI 0.4-2.9)

31 cases
1.2/million (95% CI 0.8-1.8)

NIAID Probable 4 cases
2.1/million (95% CI 0.6-5.4)

3 cases
1.5/million (95% CI 0.2-2.2)

18 cases
0.7/million (95% CI 0.4-1.1)

Possible Up to 8 cases
4.2/million (95% CI 1.8-8.3)

Up to 6 cases
1.5/million (95% CI 0.5-3.2)

Up to 31 cases
1.2/million (95% CI 0.8-1.8)

WAO Probable 10 cases
5.3/million (95% CI 2.5-9.7)

4 cases
1.0/million (95% CI 0.3-2.5)

25 cases
1.0 /million (95% CI 0.6-1.5)

Possible Up to 12 cases
6.3/million (95% CI 3.2-11.1)

Up to 7 cases
1.7/million (95% CI 0.7-3.6)

Up to 31 cases
1.2/million (95% CI 0.8-1.8)

NIAID, National Institute of Allergy and Infectious Disease; WAO, World Allergy Organization.
Reprinted with permission from Hourihane JOB, Byrne AM, Blumchen K, Turner PJ, Greenhawt M. Ascertainment bias in anaphylaxis safety data of COVID-19 vaccines
[published online ahead of print May 3, 2021]. J Allergy Clin Immunol Pract. https://doi.org/10.1016/j.jaip.2021.04.025.
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SARS-CoV-2 vaccination related to allergic comorbidity (www.
clinicaltrials.gov, NCT04761822).

Shaker et al89 modeled the cost effectiveness of applying broad
restrictions based on underlying allergic history in the United
States, and the impact of extended wait time as a precaution.
Using Markov modeling and microsimulation, universal vacci-
nation was associated with a cost savings of $503,596,316 and
saved 7,607 lives versus a risk-stratified approach until vaccine-
associated anaphylaxis rates were less than 0.8%. Stratified
postvaccination extended observation time (comparing a stan-
dard of 15 minutes recommended by the CDC for the general
population vs 30 minutes for persons considered potentially at
risk for a vaccine-associated allergic reaction) by anaphylaxis
history was not cost effective without greater than 1% anaphy-
laxis case-fatality and less than 6% risk of vaccination-associated
anaphylaxis. Furthermore, withholding of a second mRNA vac-
cine dose after a first reaction was not cost effective unless first-
dose protection was very high (meaning there was limited value
of additional doses) and risk for vaccine-associated anaphylaxis
with an additional dose was high90,91 (Figure E5 and Table E5;
available in this article’s Online Repository at www.jaci-
inpractice.org). Emerging data from a real-world U.S. study of
both mRNA vaccines in 3,950 recipients noted an 80% relative
risk reduction in SARS-CoV-2 infection risk 14 days after a
single dose of either vaccine and may help to enhance this
model.92

As shown in Figure 1, multiple international public health
agencies and allergy organizations around the world have issued
guidance related to concerns for severe allergic reactions specif-
ically to the mRNA vaccines that generally echo the CDC rec-
ommendations. Many also emphasize shared decision-making
and all suggest consideration of allergy-immunology consulta-
tion. Most lack explicit language formally recommending testing
to excipients (including PEG) or the vaccine itself as part of the
evaluation (owing to the absence of evidence and predictive
values for the testing).88,93 Only the Australasian Society of
Clinical Immunology and Allergy (ASCIA) and WAO suggest
consideration for skin testing to the vaccine or its components
(eg, PEG, polysorbate) in some cases.8,24 A recommendation for
such patients to undergo evaluation by an allergist may or may
not imply consideration for testing as part of this evaluation,
although the nature of what should be part of such evaluation is
not specified. Threshold agreement was achieved for the voting
on these recommendations on the first round of voting
(Table E3).
Question 2. In patients without a history of a severe allergic
reaction, including anaphylaxis, to a SARS-CoV-2 vaccine or its
excipients, should allergy skin testing to SARS-CoV-2 vaccines or
its excipients be performed?

Recommendation 3
In patients with no history of a severe allergic reaction,

including anaphylaxis, to SARS-CoV-2 vaccines or its excipients,
we recommend against vaccine or vaccine excipient testing prior
to vaccination in an attempt to predict the rare individual who
will have a severe allergic reaction to vaccination.

Strong recommendation; low certainty of evidence.
Rationale
Systematic review and meta-analysis
Systematic review regarding the incidence and/or prevalence

of PEG or polysorbate allergy identified 1 study among 608
citations, with an additional study under review also identi-
fied.16 In a review of a Canadian national physician-reported
drug allergy database entries from 2015 to 2018, Abrams
et al78 found allergy to PEG or medications containing PEG/
polysorbate in 135 cases out of 1,055,667 entries of allergic
drug reactions, for an incidence of 42.6 cases per million
person-years. This report described no cases in which PEG-
allergic individuals had reported cross-reactivity to any
polysorbate-containing medicine (and the individuals with
polysorbate allergy only reacted to a single agent).78 In the
other report, Stone et al16 compiled a review of the U.S. Food
and Drug Administration (FDA) Adverse Event Reporting
System (FAERS) database from 1989 through 2017, finding 53
probable cases of anaphylaxis to PEG among 25,905 reports,
for an estimated incidence of 4 cases of PEG allergy per year
(0.012 cases per million person-years). To allow for pooling,
we presumed all cases in the Abrams et al78 report were
anaphylaxis, and the combined incidence rate between these
studies is 0.15 cases per million person-years (Figure 3). No
studies describing a polysorbate allergy rate were identified.

http://www.clinicaltrials.gov
http://www.clinicaltrials.gov
http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
https://doi.org/10.1016/j.jaip.2021.04.025
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FIGURE 3. Pooled incidence of reported PEG allergy, in cases per million person-years.
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Table E2 details the certainty of evidence for this estimate and
Figure E3 the risk of bias assessment.

Discussion
Historically, vaccines have contained inert excipients such as

food proteins (eg, egg, gelatin, yeast) or other substances (eg,
thimerosal, formaldehyde, latex, neomycin, adjuvants), as well as
viral proteins and bacterial toxoids, to which reported adverse re-
actions, including allergic reactions of varying severity have been
attributed.94 The mRNA vaccines utilize newer technology that
differs from existing vaccines in that they do not contain histori-
cally commonly used excipients. Because these vaccines involve
nanotechnology to deliver mRNA to recipient cells, they use other
excipients, most notably PEG 2000 but also additional lipids and
cholesterol.8,9 The AstraZeneca, Sputnik, and Johnson& Johnson
vaccines each contain recombinant adenovirus and polysorbate
80.10,11,86 Adenovector virus vaccines are not novel technologies.
Table III details the excipients in the SARS-CoV-2 vaccines.

From a societal standpoint, the population prevalence of PEG
and polysorbate allergies are very rare. In addition, data regarding
population-based skin test screening using SARS-CoV-2 vaccine
are sparse—at the time of writing only 1 published study de-
tailing SARS-CoV-2 prick testing prior to initial vaccination for
persons (who had not yet received SARS-CoV-2 vaccine) with a
general history of anaphylaxis, which noted no positive skin
tests.95 The very rare rate of adjudicated cases of SARS-CoV-2
vaccine anaphylaxis and a lack of evidence that COVID-19
vaccine reactions are attributable to PEG or polysorbate
strongly suggest against any population-based approach that
would involve screening for preexisting specific immunoglobulin
E (IgE) against PEG or polysorbate as a means to predict risk of a
severe allergic reaction to a SARS-CoV 2 vaccine.14,18 Threshold
agreement was achieved for the voting on this recommendation
on the first round of voting (Table E3).

Part 2: Recommendations for individuals before their

initial or additional SARS-CoV-2 vaccination who

have a history of an allergic reaction to SARS-CoV-

2 vaccine or its excipients

Question 3. In patients with a history of a severe allergic re-
action, including anaphylaxis, to a SARS-CoV-2 vaccine or its
excipients, should allergy skin testing to SARS-CoV-2 vaccines or
its excipients be performed to determine whether vaccine with-
holding is needed?

Recommendation 4
We suggest against the clinician routinely performing skin or

in vitro testing using SARS-CoV-2 vaccines or excipients outside
of the research setting for the purpose of vaccine withholding,
given such testing has unknown sensitivity/specificity in pre-
dicting severe allergic reactions, including anaphylaxis, to SARS-
CoV-2 vaccines.

Conditional recommendation; low certainty of evidence.
Rationale
Systematic review and meta-analysis
The utility of PEG testing to inform SARS-CoV-2 vaccine

risk of allergic reaction is uncertain. However, data are available
to understand how well such testing performs in evaluating
persons with a known or suspected allergic reaction to PEG or
polysorbate in other contexts. A systematic review identified 21
studies (all case reports/series) out of 548 citations (excluding
duplicates) that described skin testing (skin prick or intrader-
mal) to PEG of any molecular weight and/or polysorbate 80, in
which control subjects were also tested.15,16,96-114 A positive
case was defined as any method of skin testing performed with
PEG or polysorbate concentration in which the authors deemed
the test positive for identification of a wheal and/or flare,
without any specific or uniform threshold reported. For PEG,
there were 15 reports detailing skin testing to varying agents
and concentrations.15,16,96-108 Following removal of 7 positive
skin tests that were duplicated from 5 other studies in 1 large
case series of 37 cases since 1977, we calculated a pooled
sensitivity of 58.8% (30 true positive, 21 false negative) and
specificity of 99.5% (247 true negative, 1 false positive).
However, the specificity may be falsely high owing to the case
series/report study designs. As well, among the reports, not all
patients were challenged to confirm the history of PEG reac-
tion, the diagnostic gold standard, which lowers the certainty of
evidence owing to indirectness of the testing. There were 6
reports detailing 7 total patients with suspected allergy to
polysorbate that had skin testing (no false positives, and 57
controls tested that were nonreactive).109-114 Polysorbate
testing sensitivity/specificity were not calculated given the low



TABLE III. Comparison of SARS-CoV-2 vaccines and excipients

Vaccine Availability Vaccine type Excipients

CoronaVac (Sinovac, China) Brasil, China (essential workers
and high-risk groups),
Indonesia, Turkey

Inactivated vaccine (formalin with
alum adjuvant)

Aluminum hydroxide, disodium
hydrogen phosphate, sodium
dihydrogen phosphate, sodium
chloride

Convidicea Ad5-nCoV (CanSino
Biologics, Beijing Inst.
Biotech., NPO Petrovax)

China (limited to military use
only), Mexico, Pakistan

Recombinant adenovirus type 5
vector against spike RBD protein

NA

BBIBP-CorV (Sinopharm,
Beijing Institute and Wuhan
Institute of Biological
Products)

China, Bahrain, Egypt, United
Arab Emirates

Inactivated SARS-CoV-2 (vero
cells) þ aluminum hydroxide
adjuvant

Aluminum hydroxide, disodium
hydrogen phosphate, sodium
dihydrogen phosphate, sodium
chloride, sodium hydroxide,
sodium bicarbonate, M199

Pfizer-BioNTech BNT162b2 Argentina, Australia, Bahrain,
Canada, Chile, Costa Rica,
Ecuador, European Union,
Israel, Japan, Jordan, Kuwait,
Mexico, Oman, Panama, Saudi
Arabia, Singapore,
Switzerland, United Kingdom,
United States, WHO.

mRNA-based vaccine (encoding the
viral spike (S) glycoprotein)

(4-hydroxybutyl) azanediyl)bis
(hexane-6,1-diyl)bis(2-
hexyldecanoate)] (ALC-0315),
2-[(polyethylene glycol)-
2000]-N,N-
ditetradecylacetamide (ALC-
0159),1,2-Distearoyl-sn-
glycero-3-phosphocholine
cholesterol, potassium
chloride, potassium
dihydrogen phosphate, sodium
chloride, disodium hydrogen
phosphate dihydrate, sucrose,
water for injection

Moderna mRNA-1273 Canada, European Union, Israel,
Switzerland, United Kingdom,
United States

mRNA-based vaccine (encoding the
prefusion stabilized spike (S)
glycoprotein)

Lipids (SM-102, 1,2-dimyristoyl-
rac-glycero3-
methoxypolyethylene glycol-
2000 [PEG2000-DMG],
cholesterol, and 1,2-distearoyl-
snglycero-3-phosphocholine
[DSPC]), tromethamine,
tromethamine hydrochloride,
acetic acid, sodium acetate, and
sucrose

ChAdOx1 (Oxford/AstraZeneca;
Covishield in India)

Argentina, Australia, Canada,
Dominican Republic, El
Salvador, European Union,
India, Mexico, Morocco,
United Kingdom

Replication-deficient viral vector
vaccine (adenovirus from
chimpanzees)

L-Histidine, L-histidine
hydrochloride monohydrate,
magnesium chloride
hexahydrate, polysorbate 80,
ethanol, sucrose, sodium
chloride, disodium edetate
dihydrate, water for injection

Covaxin (BBV152)
(Bharat Biotech, India)

India Inactivated vaccine NA

Sputnik V (Gamaleya Research
Institute)

Russia, Palestine Nonreplicating, 2-component vector
(adenovirus) against spike (S)
glycoprotein

Tris (hydroxymethyl)
aminomethane, sodium
chloride, sucrose, magnesium
chloride hexahydrate, sodium
EDTA, polysorbate 80,
ethanol, water for injection

EpiVacCorona (Federal
Budgetary Research Institution
State Research Ctr, Russia)

Russia Peptide vaccine with alum adjuvant Aluminum hydroxide, potassium
dihydrogen phosphate,
potassium chloride, sodium
hydrogen phosphate
dodecahydrate, sodium
chloride, water for injection

EDTA, Ethylenediaminetetraacetic acid; NA, Not applicable; RBD, receptor binding domain; WHO, World Health Organization,
Adapted with permission from Turner PJ, Ansotegui IJ, Campbell DE, Cardona V, Ebisawa M, El-Gamal Y, et al. COVID-19 vaccine-associated anaphylaxis: a statement of the
World Allergy Organization Anaphylaxis Committee. World Allergy Organ J 2021;14:100517.
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FIGURE 4. Considerations for options in the approach to SARS-CoV-2 vaccination in patients with known or suspected reaction to a
SARS-CoV-2 vaccine or vaccine excipient.
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number of patients tested. Table E2 details the certainty of
evidence for this estimate and Figure E4 the risk of bias
assessment.

The same systematic review identified no studies that inves-
tigated vaccine or excipient testing compared with negative
controls in individuals with a known or suspected allergic reac-
tion of any severity to a SARS-CoV-2 vaccine. However, 4 case
reports (without controls) were identified describing testing with
SARS-CoV-2 mRNA vaccine or PEG/polysorbate in persons
with reported severe allergic reactions to the vaccine, and vaccine
testing in negative controls to establish a nonirritating testing
concentration.115-117 The first report details negative vaccine
skin testing among 4 persons with reported allergic reactions to
their initial vaccination, 3 of whom elected to receive a second
dose and did so without reaction.116 The second report details
negative PEG 3350 testing in 8 persons with reported allergic
reactions their initial vaccine, 7 of whom elected to receive a
second dose and did so without reaction; as well as negative
polysorbate 80 testing in 6 of 7 persons tested prior to their
initial vaccination, with all 6 receiving their initial dose without
reacting.115 The third report details no irritant response detected
among 55 negative controls tested to SARS-CoV mRNA vac-
cine.117 The fourth detailed 2 adult patients with severe allergic
reactions to their initial mRNA (Moderna) vaccine, who
underwent skin testing to PEG, polysorbate, and the mRNA
vaccine itself. In both patients, excipient skin testing was negative
but intradermal skin tests to the Moderna vaccine were positive.
However, both tolerated graded dosing administration of the
vaccine without issue.118 Lastly, 1 additional case report of PEG
testing was identified in a female patient with a past history of
skin and oropharyngeal reactions to PEG-containing products,
who sought evaluation after experiencing a reported systemic
reaction to her initial dose of the Pfizer-BioNTech vaccine that
was treated with epinephrine but was not associated with tryptase
elevation. While undergoing testing, approximately 12 minutes
after PEG 4000 prick skin test was applied, she developed a
multisystem systemic reaction treated with epinephrine, which
also was not associated with tryptase elevation. Skin testing to the
Pfizer-BioNTech vaccine and to PEG molecular weight less than
4,000 were all negative, and neither vaccine rechallenge nor
challenge to PEG 4000 or any other molecular weight PEG were
attempted.119 One other case report was noted regarding an
atopic female with a past episode of urticaria attributable to a
topical product possibly containing PEG, who developed an
erythematous rash, then slurred mouth and hoarseness over the
course of 5 hours after her initial Pfizer-BioNTech vaccine
(although she had no symptoms at 30 minutes). Her serum
tryptase level was normal, and this reaction occurred despite
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steroid premedication starting 14 hours before vaccination and
antihistamine an hour before vaccination. During evaluation by
an allergy specialist 2 weeks after the event, whereas no PEG or
vaccine skin testing was reported, she was noted to have an
elevated basophil activation test (14.79 CD203chigh%) to PEG
4000 at 0.2mg/mL (and no activation seen in 5 negative control
patients).120

Discussion
PEG-2000 is speculated to be a potential culprit in allergic

reactions to SARS-CoV-2 mRNA vaccines.14,121 PEG and
polysorbate are ubiquitous compounds, found in many health
and beauty products and in foods and beverages, and are
routinely used and tolerated in daily life.14 There are limited case
reports in the medical literature of allergic reactions attributable
to PEG contained in therapeutic agents and radiocontrast me-
dia.15,16,96,122-124 PEG is available in different molecular weights
and structural formats. Allergic reactions may be more likely with
higher molecular weight PEG agents, higher concentrations, or
parenteral administration. It is uncertain whether the concen-
tration and molecular weight of PEG in SARS-CoV-2 mRNA
vaccines would be sufficient to cause reactions.15,16 There is
theoretical concern, but limited evidence, that PEG may cross-
react with certain polysorbates.16 Polysorbate 80 in adenovirus-
vector vaccines was not implicated as causing allergic reactions
in their trials, and there is limited reporting of allergic reactions
of any severity with these vaccines.

Evaluation for suspected PEG allergy is largely based on his-
tory. Use of high molecular weight PEG solutions as skin testing
agents has not consistently demonstrated the ability to elicit
wheal and flare responses, and it remains unclear whether this
approach would reliably indicate the presence (or absence) of
specific IgE.123 In this meta-analysis, the pooled sensitivity of
PEG skin testing is only 58.8%, but the pooled specificity is
99.5%, which implies that the test will miss identifying the
presence of PEG-specific IgE in a significant number of PEG-
allergic patients, but nonePEG-allergic individuals do not
appear to have false-positive tests. There have been few cases of
anaphylaxis reported to intradermal skin testing, mainly using
PEG with molecular weight greater than 3,000. Other non-
validated methods of detection for PEG-induced allergic
response have been described, as has PEG oral provocation
challenge.15,16,96 In individuals with a high pretest probability of
PEG allergy, testing to PEG from these data in the meta-analysis
show a very uncertain (very serious risk of bias) high positive
likelihood ratio to confirm the diagnosis. However, this is
distinct from the suggestion that PEG testing can inform the
likelihood of a SARS-CoV-2 vaccine reaction (very serious
indirectness). This was noted in case series to date in which 10
persons who reacted to their mRNA vaccine, in fact, had negative
PEG skin testing, and in which 2 patients additionally were skin
tested to PEG as well as to both polysorbate (negative) and the
Moderna vaccine (positive intradermal test) and tolerated read-
ministration.115,118 In the case of a person with a mRNA vaccine
reaction in which PEG sensitization was detected, this was only
to PEG 4000, and not the vaccine or the concentration of PEG
in the vaccine. There is not yet any convincing evidence to
confirm PEG as a causative agent in the reported SARS-CoV-2
mRNA vaccine reactions and the diagnostic utility of PEG and
polysorbate allergy testing is highly uncertain.14,18,88,121 Of note,
skin testing to the vaccines is not approved under any of the
EUAs. Further research regarding excipient and vaccine skin
testing in this context is needed.

Other mechanisms might potentially cause allergic symptoms
following administration of SARS-CoV-2 mRNA vaccines.
Complement ActivationeRelated Pseudoallergy (CARPA) has
been theorized as a possible mechanism, in particular with lipids
used in drug delivery.125,126 The mRNA particles themselves
may also potentially be a causative agent, acting as a direct mast
cell degranulation agent. There is 1 report that trometamol, a
buffer specific to the Moderna vaccine, was associated with
anaphylaxis to gadolinium-based contrast agents, also by a direct
degranulation mechanism.127 Toll-like receptors 3, 7, and 8 can
be directly activated by double-stranded and single-stranded
RNA particles from viruses and can cause mast cell degranula-
tion.128,129 Although the likelihood of such events from a SARS-
CoV-2 mRNA vaccine is unclear, these pathways should be
considered among the potential mechanisms for allergic reactions
to these vaccines.130

Caution should be exercised in considering excipients as a
provoking cause of vaccine reactions. Whereas excipients have
occasionally caused allergic reactions with other vaccines, his-
torically many excipients have also been wrongly implicated
based on theoretical rather than actual risk, most prominently
egg (ovalbumin) in modern influenza vaccines.73,94,131 This may
be due to excipient concentrations being well below a threshold
necessary to provoke a reaction.132,133 This may also prove to be
the case for excipients that are suspected triggers for the SARS-
CoV-2 vaccine reactions.

There is 1 published approach for SARS-CoV-2 mRNA
vaccination with guidance based on skin testing to excipi-
ents.14,18 Notably, if methylprednisolone acetate is used for
testing, the clinician should be aware this may contain both PEG
and polysorbate 80, and should test only with brands of meth-
ylprednisolone that do not also contain polysorbate 80.14 The
clinician should also be aware that the quantity of PEG
administered by intradermal testing using this agent could exceed
the quantity of PEG in the Pfizer-BioNTech mRNA vaccine,
which only contains 0.05 mg PEG 2000 per dose (Table E6;
available in this article’s Online Repository at www.jaci-
inpractice.org). Therefore, even in persons with known PEG
allergy who have positive PEG skin testing, it is likely that graded
or full dose SARS-CoV-2 mRNA vaccine would be well tolerated
if no systemic allergic reaction occurred during skin testing. The
positive PEG test is less problematic to interpret, given this
specificity, but no data exist to specify that positive PEG sensi-
tization definitively infers a significant risk that such patients will
not tolerate PEG-containing vaccines. As such, there is no clear
role for the use of skin testing to PEG to inform a decision to
withhold the vaccine or not, which is consistent with the last
published vaccine allergy practice parameter, which suggests
excipient- or vaccine-sensitized individuals should be offered a
graded-dose challenge or multistep desensitization instead of
withholding the vaccine.14,94 Data regarding skin testing to
SARS-CoV-2 vaccine itself are scant. There are a small number
of patients with suspected SARS-CoV-2 vaccine reactions who
have undergone vaccine testing, most with negative results, but
all who were willing to receive a second dose tolerated it without
reaction irrespective of positive vaccine skin testing.115,116,118

The 3 individuals with a history of mRNA reaction with sensi-
tization to either the vaccine or PEG either declined or were not

http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
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offered the opportunity to receive a second dose. If vaccine
testing is to be performed in persons hesitant to proceed with
vaccination, the vaccine should be prepared per manufacturer
instructions with regard to storage, thawing, and diluting for
reconstitution. Consistent with the last published vaccine prac-
tice parameter, patients with positive skin testing to a SARS-
CoV-2 vaccine may receive vaccination through graded or full
dosing (see later).118 Limited safety data are available for testing
to the vaccine or the vaccine excipients in this context. Further
details regarding international variation about recommendations
for vaccine/excipient testing are detailed in Figure 1.

Whereas testing may be considered as a preference-sensitive
option in shared decision making, options for cautious
administration of vaccine (Figure 4) or the use of an alternative
vaccine with a different platform and excipient may be addi-
tional considerations. Testing for PEG has not been shown to
be necessary or of value in individuals with a history of severe
allergic reactions, including anaphylaxis, to mRNA SARS-
CoV-2 vaccines, nor has PEG yet been demonstrated as the
causative agent of mRNA SARS-CoV-2 vaccineeallergic re-
actions. Moreover, it has poor sensitivity in evaluating those
with known severe allergic reactions to PEG. However, PEG
testing may be considered in the very narrow context of shared
decision-making in individuals who would otherwise be un-
willing to be vaccinated and would decline vaccination if not
offered testing. Testing-specific guidance could change if and
when convincing evidence emerges for a role for PEG as a
culprit agent. The PEG 2000, the actual excipient, would
likely be preferable to higher molecular weight PEG as a
testing agent, if available. Given the low mortality of
anaphylaxis (<0.5%) in general,134 and the higher mortality/
morbidity of COVID-19, the risk of withholding SARS-CoV-
2 vaccination is highly likely to exceed the risk of a severe
allergic reaction, including anaphylaxis, after administration of
the vaccine for many patients. However, this consideration
regarding withholding additional vaccine doses could change if
additional estimates emerge of potentially high efficacy of a
single dose of an mRNA vaccine, which could allow more time
for decision making regarding the risk/reward of additional
dosing.92 Threshold agreement was achieved for the voting on
this recommendation on the first round of voting (Table E3).

Question 4. Should SARS-CoV-2 mRNA or adenovirus-
vector vaccines be administered to an individual who had an
immediate allergic reaction to the first dose of the vaccine
(defined as a generalized, systemic allergic reaction with acute
onset occurring within 4 hours of vaccine administration) or
given as a first dose to an individual who is suspected to have
reacted previously to an excipient ingredient that is also present
in the SARS-CoV-2 mRNA or adenovirus-vector vaccines?

Recommendation 5
We recommend a shared decision-making paradigm of care

favoring vaccination through full or graded dosing (with or
without additional observation time post-vaccination) or
changing vaccine platforms to another agent over no vaccination
because there is no single best approach to assessment and
management of the patient with a suspected SARS-CoV-2
mRNA or adenovirus-vector vaccine reaction or the patient
with an allergy to an excipient in either of these vaccines who has
not yet been vaccinated.

Strong recommendation; moderate certainty of evidence
Recommendation 6
In patients with a suspected immediate allergic reaction to

SARS-CoV-2 vaccine whose standard schedule requires more
than 1 dose, we recommend referral to an allergist for assessment
of additional vaccination over no vaccination/vaccination being
withheld. In resource-limited settings in which specialist referral
is not readily available, alternatives may be presented in a shared
decision-making context to provide assessment and opportunity
for vaccination by remote consultation, use of alternative vaccine
products, or delay in vaccination until a solution can be
determined.

Strong recommendation; moderate certainty of evidence
Recommendation 7
In patients with a suspected or confirmed but remote past

medical history of reaction to a SARS-CoV-2 vaccine excipient,
we recommend referral to an allergist for assessment of additional
vaccination over no vaccination/vaccination being withheld. In
resource-limited settings in which specialist referral is not readily
available, alternatives may be presented in a shared decision-
making context to provide assessment and opportunity for
vaccination by remote consultation, use of alternative vaccine
products, or delay in vaccination until a solution can be
determined.

Strong recommendation; moderate certainty of evidence
Recommendation 8
In patients with a definite/confirmed recent allergic reaction to

SARS-CoV-2 vaccine and/or excipient, we recommend referral
to an allergist for assessment of additional vaccination over no
vaccination/vaccination being withheld. In resource-limited set-
tings in which specialist referral is not readily available, alterna-
tives may be presented in a shared decision-making context to
provide assessment and opportunity for vaccination by remote
consultation, use of alternative vaccine products, or delay in
vaccination until a solution can be determined.

Strong recommendation; low certainty of evidence
Recommendation 9
Whereas all vaccines should be administered in facilities

capable of treating anaphylaxis, particularly for individuals with a
prior immediate systemic allergic reaction to a SARS-CoV-2
vaccine or vaccine excipient, we recommend the clinician
should administer SARS-CoV-2 mRNA or adenovirus-vector
vaccine in a setting equipped to manage anaphylaxis (eg, hos-
pital, mass immunization clinic, specialist office), under the su-
pervision of personnel trained in the recognition and
management of anaphylaxis. In resource-limited settings in
which specialist referral is not readily available, alternatives may
be presented in a shared decision-making context to provide
assessment and opportunity for vaccination by remote consul-
tation, use of alternative vaccine products, or delay in vaccination
until a solution can be determined.

Strong recommendation; moderate certainty of evidence
Recommendation 10
We suggest against routine H1-antihistamine or systemic

corticosteroid premedication prior to vaccination because it has
low-certainty evidence in preventing anaphylaxis, and theoreti-
cally, corticosteroid premedication could diminish the immune
response.

Conditional recommendation; low certainty of evidence
Recommendation 11
We recommend in favor of globally coordinated research

studies being conducted to address (1) vaccine and vaccine



TABLE IV. Knowledge gaps and unmet needs regarding SARS-
CoV-2 vaccination and risk of allergic reactions

Knowledge gaps

Definitive identification of an immunological mechanism for reactions

Determination of a known excipient(s) as an allergen

Determination of risk for receiving SARS-CoV-2 vaccines containing
an excipient to which a recipient is allergic

Determination of risk in receiving a second dose of a SARS-CoV-2
vaccine after an allergic reaction to the first dose

Establish test sensitivity, specificity, and reliability for use of the
vaccine and/or vaccine excipients as a testing reagent

Accurate determination of the incidence of allergic reactions, including
anaphylaxis

Identification of potential risk factors associated with allergic reactions

Necessity of testing or how test results may influence patient hesitancy
to receive vaccination

Necessity of single vs graded/split dosing for risk assessment

Necessity of additional postvaccination observation time for risk
assessment

Efficacy of mixed vaccine platform schedule

Stability of graded /split dosing for mRNA vaccines

Determination of durable immunity conferred by first dose of a vaccine
to assist in determining risk/reward of additional doses

Unmet needs

Consensus on reporting standards for anaphylaxis related to vaccines
(BCC vs NIAID or WAO criteria)

Development of an active surveillance system for vaccine reactions

Preparedness and training of personnel at vaccination clinics to properly
identify and treat potential anaphylaxis.

Consideration for use of placebo dosing, under a shared decision-
making paradigm, for determining validity of a reaction in patients
with underlying anxiety

Evidence-based algorithmic approach to individuals with reactions to
the first dose of a SARS-CoV-2 vaccine or who have a history of
SARS-CoV-2evaccine excipient allergy

Handling of assessment of patients with a vaccine reaction or an
excipient allergy in settings in which there is reduced access to
specialist care or persons with experience in managing anaphylaxis
(eg, rural, low-/middle-income countries)

NA, Not applicable; NIAID, National Institutes of Allergy and Infectious Diseases;
WHO, World Health Organization.
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excipient testing diagnostic accuracy for allergy to SARS-CoV-2
vaccines; (2) administration of the vaccine to individuals with
prior anaphylaxis to the vaccine or vaccine excipient; (3) the
necessity and efficacy of graded vaccine administration in the
context of a patient with possible SARS-CoV-2 vaccine allergy;
(4) the safety, efficacy, and necessity of mixing SARS-CoV-2
vaccine platforms; and (5) the incremental benefit of additional
doses of an mRNA or certain adenovirus-vector vaccines
following an initial dose.

Research recommendation
Rationale/discussion
Almost all allergy organizations recommend that the routine

administration of SARS-CoV-2 vaccines are contraindicated in
individuals with a suspected immediate allergic reaction to the
SARS-CoV-2 vaccines or their components (ie, PEG or poly-
sorbate 80), although all allow consideration of referral to an
allergist-immunologist to determine the likelihood the initial
reported reaction was consistent with an allergic reaction of any
severity, and if so, whether a SARS-CoV-2 vaccine can be
safely administered (Figure 1). There is similar consistency in
the precaution for patients with nonanaphylactic reactions to
the initial vaccine dose (and for the CDC, a history of im-
mediate allergic reactions to other vaccines or injectable med-
ications) to be considered for vaccination under
observation.86,135 The Sputnik vaccine is contraindicated in
people with a hypersensitivity to any of the vaccine compo-
nents or any vaccine containing similar components, as well as
contraindicated in people with a history of severe allergic re-
action to the vaccine or its excipients. In addition, the second
dose of the Sputnik vaccine is contraindicated where severe
complications, such as anaphylactic shock, severe generalized
allergic reaction, seizures, or fever over 40�C were noted after
the first dose.136 The CDC has issued a precaution to receiving
the Johnson & Johnson vaccine in persons in whom the SARS-
CoV-2 mRNA vaccine is contraindicated and suggested an
option for administration of the Johnson & Johnson vaccine at
least 28 days after the initial SARS-CoV-2 mRNA vaccine
dose, although the incremental safety and effectiveness of such
a substitution is unknown.137 The Johnson & Johnson vaccine
carries with it a risk of thrombotic events (as does the Astra-
Zeneca vaccine), which should be a consideration in this
decision.138,139

Preference-sensitive care is defined by scenarios in which
there are multiple treatment options having significant trade-
offs and varying potential outcomes, where treatment de-
cisions reflect the patient’s personal values and preferences.140

Despite general international agreement that evaluation by an
allergist-immunologist be considered for patients with sus-
pected risk of allergic reaction to the vaccine, there is no
elaboration on how the allergy specialist should evaluate these
patients to determine whether vaccination is advisable and how
to proceed. The allergist can be of central importance in this
evaluation process by taking a detailed history that thoroughly
investigates the nature and timing of the reported reaction and
carefully considers the nature of the reported symptoms and
whether they are the result of an immune-mediated process and
not the result of any mimicking condition that could be the
result of a nonallergic process. This step alone is of critical
importance and may represent the greatest value that the
allergist can offer as an expert in such evaluation. Also critical
to involvement of the allergist in this process is for the persons
providing vaccination to be trained to ask questions regarding
risk of reaction and help facilitate referral to the allergist if
there is a contraindication to receiving a dose or in the case of a
suspected allergic reaction occurring at their site. If possible,
patients with a history of a possible allergy to PEG, poly-
sorbate, other vaccines, or even their initial SARS-CoV-2
vaccine should be encouraged to be proactive in discussing
this with their primary care provider before seeking initial or
additional SARS-CoV-2 vaccine doses.

The 2012 Adverse Reactions to Vaccine Practice Parameter
(from the American Academy of Allergy Asthma and Immu-
nology [AAAAI] and American College of Allergy Asthma and
Immunology [ACAAI] Joint Task Force on Practice Parameters)
outlines a general approach for a patient with a known or sus-
pected history of a vaccine/vaccine excipient reaction.94 This
includes possible vaccine and excipient testing and several
contextualized ways for vaccines to be administered. This
approach recognizes that, whereas administration of a vaccine in
routine medical settings (eg, nonallergy specialist) is
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contraindicated, with allergy specialist evaluation and supervi-
sion, the vaccine can still potentially be given. The ACAAI
COVID-19 task force outlines, but does not endorse, an
approach of graded vaccine challenge that could be considered
for certain individuals. At least 1 case report has demonstrated
this is both safe and feasible, although it is unclear whether this is
necessary.118 The ASCIA, Canadian Society of Allergy and
Clinical Immunology (CSACI) and European Academy of Al-
lergy and Clinical Immunology (EAACI) provide guidance for
graded challenges in these patients and are consistent with the
2012 Practice Parameter.21,141,142 However, none of these rec-
ommendations have data denoting safety.

The COVID-19 pandemic and ramifications of SARS-CoV-2
infection represent a highly unique situation relative to other
infectious diseases in terms of the global burden of this disease,
and an imperative international public health need to attain herd
immunity through vaccination. Any potential for vaccine refusal
or the vaccine being withheld in a pandemic must be approached
from an ethical perspective that considers whether SARS-CoV-2
infection and viral propagation are riskier outcomes than vacci-
nation in a setting in which severe allergic reactions can be
managed.143 Whereas no single best choice in these contexts
exists, it can be addressed through an individualized, shared
decision-making approach reviewing treatment options and the
risk-to-benefit trade-offs related to vaccine reactions versus
SARS-CoV-2 infection risk. Regardless of how the vaccine is
administered, we recommend against routine premedication
prior to vaccination (particularly with glucocorticosteroids)
because it has low-certainty evidence in preventing anaphylaxis,
and glucocorticosteroid premedication (or glucocorticosteroid
treatment of any suspected allergic reactions to SARS-CoV-2
vaccines including anaphylaxis) could diminish the immune
response.144,145

Figure 4 outlines preference-sensitive approaches to the indi-
vidual who had an allergic reaction to the initial dose of the
vaccine. The allergist’s role here is central as well in helping a
patient clarify their values as to their choices and the outcomes of
those choices in proceeding with or declining vaccination. These
approaches are only recommended for trained experts in the
diagnosis of medication allergy (including allergic reactions to
vaccines and medication-provocation challenge), in facilities
staffed with personnel skilled and trained to be able to assess and
treat an allergic reaction resulting from testing or vaccine
administration. Resources must be available to provide direct
observation of patients for a minimum of 30 minutes after the
vaccine is administered. The outlined approaches all involve
some degree of trade-off, and the ultimate choice must be
informed by the values, goals, and preferences of patients. These
issues must be balanced against increased infection risk, with
increased morbidity and mortality, which becomes a risk from
vaccine refusal or withholding vaccination. Graded vaccine
challenge does offer some practical reassurance to the patient and
clinician reluctant to proceed with single-dose vaccination,
although full-dose vaccination may be just as safe as a graded
approach in many circumstances. In resource-limited settings or
if consultation with an allergy specialist is not readily available,
such as in rural settings or in low- and middle-income countries,
such shared decision making does not need to be exclusively
provided by a specialist. Although specialist referral would be
preferred, any clinician may engage the patient in shared
decision-making based on the options in Figure 4, allowing for
local context in decision making, with input to the patient from
the practitioners who are trusted by the local population. In
particular, if first-dose protection of any SARS-CoV-2 vaccine is
high, or there is availability of an alternative vaccine platform,
particular preference may be given for vaccine refusal/with-
holding the vaccine or administering this alternative agent in
certain local and regional settings.

Experience with graded challenge with SARS-CoV-2 mRNA
vaccines is limited at present to 1 very small case series. The
efficacy of graded vaccination is unknown, although 1 report has
shown this can be successful.118 It is unknown whether splitting
doses and/or diluting the vaccine outside of the initial manu-
facturer recommendation would disrupt the vaccine integrity or
impair immune response. However, these variables may poten-
tially contribute to unforeseen issues in trying to adapt previously
recommended approaches for vaccine administration where there
is concern of possible allergy, rendering this option for graded-
dose administration less preferable than single-dose administra-
tion.94 Switching from one vaccine platform to another is an
additional alternative to consider in this decisional matrix that
may reduce reliance on graded dosing and may be a more feasible
office-based choice, which is endorsed by a number of interna-
tional regulatory health agencies on which multiple vaccine op-
tions are approved (Figure 1).137

The evaluation of individuals with a known or suspected PEG
allergy (including anaphylaxis) but who have not yet received a
vaccine is distinct. An algorithm for excipient testing has been
published, but without evidence that the vaccine excipients are
the cause of any vaccine reactions or that excipient allergic/
sensitized individuals cannot tolerate the vaccine. Our meta-
analysis suggests skin testing to excipients as a screening mea-
sure prior to vaccination has low sensitivity and is unlikely to
reliably identify persons at risk. A choice to test and then
recommend a sensitized person not receive an mRNA vaccine
could unnecessarily withhold an intervention based on specula-
tion of risk or force choice of an alternative vaccine platform (if
available) that may have different nonimmunological risks.
However, this could be a preference-sensitive option that con-
cerned patients elect, and a negative skin test could be viewed as
reassuring to proceed with use of an mRNA vaccination, despite
the test having poor sensitivity. Similarly, it is reasonable to
administer an mRNA vaccine following a shared decision-
making process with an allergy specialist, as either a single or a
graded dose, or to provide an adenovirus-vector vaccine (with
precaution given polysorbate content) without testing. For in-
dividuals with a polysorbate allergy, it is reasonable to administer
an adenovirus-vector vaccine following a shared decision-making
process with an allergy specialist, as either a single or a graded
dose, or to provide an mRNA vaccine (with precaution given
PEG content) without testing. Either vaccine should be given in
a setting in which the patient can be monitored for up to 30
minutes after vaccination and that is staffed and equipped to treat
potential vaccine-associated anaphylaxis.

Withholding or refusing a second dose of an mRNA vaccine
(either Moderna or Pfizer-BioNTech) has been considered by
some, in the belief that the initial dose will provide adequate
protection. Although we lack precise estimates of what consti-
tutes durable protective adaptive immunity postvaccination, data
from the EUA suggest there is 50% or greater protection at 2 or
more weeks after the first dose (prior to administration of the
second dose). Israeli reports suggest 33% to 60% protection
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more than 2 weeks after the first dose up to the time of the
second dose.146 Additional studies have suggested first-dose
protection of up to 93% but with wide ranges of protection
reported.9,58,90,92,147-149 However, the duration of this partial
protection is unknown, but likely shorter-lived than the immu-
nity achieved after 2 doses or achieved naturally from SARS-
CoV-2 infection. Optimal longer-term protection would be
ensured by complete vaccination. Partial immunity at a com-
munity level is of concern because it might theoretically enable
the spread of more virulent variants of the virus. Even within a
shared decision-making paradigm, vaccine refusal or withholding
a vaccine should remain an option of last resort, and all steps
taken to avoid this outcome. Withholding/refusal, if chosen,
should be clearly documented in the medical record, and the
decision to do so made collaboratively by the patient after having
been provided data regarding the nature of the risks.90

Threshold agreement was achieved for the voting on these
recommendations on the first round of voting (Table E3).

This document has several limitations. First, SARS-CoV-2
vaccination is a new and evolving topic, and data to date
regarding allergic reactions, potential provoking causes of these
reactions, and best management practices are limited. As such,
there is intent to continue to reevaluate and update these rec-
ommendations as more data are published regarding reactions
and their management. Second, GRADE is one evidence-rating
approach and has well-described limitations. Third, in this
context, several recommendations are conditional, and have low
certainty of evidence, which underscores the first limitation. This
in particular may impact recommendations regarding excipient
and/or direct vaccine testing, as well as considerations about
withholding/refusing vaccination (initial or subsequent doses) or
the best initial choice of a vaccine given a patient’s history.
Fourth, to perform the meta-analysis and data pooling for
questions 2 and 3, we made 2 major assumptions: (1) we
considered all reactions coded in a Canadian drug allergy data-
base as allergy to PEG or PEG-containing medications as
anaphylaxis; and (2) we considered any positive PEG skin test, by
any method (prick or intradermal), to any listed concentration, as
the same for the purposes of denoting a positive result to assess
testing sensitivity and specificity. Both these assumptions allow
for a liberal consideration of what defines a case, and increases
the potential sensitivity of the analysis, at the risk of inflating
both estimates. However, given limited data, we feel these are
justified. Fifth, whereas our approach and recommendations
were developed through systematic evidence synthesis, in some
instances, these recommendations contradict more empirical
approaches from allergy professional societies and governmental
health authorities. It is of note that no approach or recommen-
dation—ones made in this document or made previously by any
society or governmental health authority—have been proven safe
by high certainty of evidence in the context of evaluating sus-
pected allergic reactions to these vaccines. Lastly, our recom-
mendations may be limited to the populations that have been
studied. Our approaches and considerations may be more or less
relevant in particular countries or regions, depending on gov-
ernment policy, access to vaccination, access to allergy specialists
for evaluation of potential reactions, and availability of resources
for some of the options in our shared decision-making paradigm.
In this analysis, there were no studies identified that addressed
this issue in the context of low- to middle-income areas or
resource-limited areas, and most of the studies on vaccine
anaphylaxis are from tertiary-care centers, which by definition are
areas with access to specialty care, including allergists. In areas
without access to an allergist, remote health care options or
involvement of a health care provider who can assess and manage
vaccine reactions could be considered, although this does not
address individuals without access to care or locations lacking in
some of the resources described. It is possible that recommen-
dations made by an allergy specialist who is not actually
administering the vaccine to another care provider who is doing
so may not necessarily be accepted by others who may have less
experience in treating anaphylaxis, or with administering a vac-
cine to someone who has been evaluated for a vaccine-associated
allergic reaction. These factors may modify the recommendations
stated. The Evidence to Decision Framework supplement pro-
vides a summary reflection of the evidence in the context of the
clinical recommendation and helps balance the recommenda-
tions in light of these limitations.
CONCLUSION

The SARS-CoV-2 is a devastating global pandemic with
limited treatment options, which has caused more than
3,000,000 global fatalities and more than $10 trillion in global
economic costs.3 To achieve an optimal population herd im-
munity and mitigate the impact of this infection, vaccination
represents the optimal global strategy. Multiple vaccines have
proven to be safe and effective in clinical trials and are now in
use. Potential allergic reactions, including anaphylaxis, have been
reported, but these have occurred very rarely. No uniform rec-
ommendations exist on an approach to the assessment and
management of individuals with a known or suspected allergy to
the excipients or the vaccine itself. This document provides
evidence-based (where available) expert consensus that in-
corporates guidance from clinical specialists in Australia, Canada,
Europe, Russia, South Africa, the United States, and the United
Kingdom stressing a patient-centered approach involving
consideration of the risks and benefits of receiving SARS-CoV-2
vaccination, the value and cost effectiveness of testing and pre-
cautionary measures, and shared decision making in recognition
of multiple preference-sensitive approaches to this issue from an
international perspective. There is no clear evidence that any
preexisting factor, or testing with the vaccine or excipients, can
predict risk of reaction to the vaccine. Because this is the first
experience with these vaccines, this is intended to be a living
document that will require periodic updating owing to still-
emerging needs assessment, including further research data on
the nature of vaccine-associated reactions and the necessity of
potential risk-assessment measures. There are continued knowl-
edge gaps and unmet needs outlined in Table IV that must be
addressed as the vaccine roll-out continues. Given an imperative
global need to vaccinate as many people in as many countries as
possible, the clinician should be familiar with the risk of potential
reactions to these vaccines and the approach to their evaluation
and management.
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