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Immediate reactions suggestive of an allergic reaction to either
a first or subsequent mRNA coronavirus disease 2019 (COVID-
19) vaccine dose are very rare. Reactive patients have tended to be
overrepresentated by females and persons self-reporting multiple
drug allergies or intolerances, past adverse reactions to vaccines,
and anxiety.1,2 Few such reactions meet the level 1 Brighton
Collaboration Criteria (BCC), and of those meeting the level 1
to level 3 BCC, many would not meet the stringent anaphylaxis
criteria established by either the National Institutes of Allergy
and Infectious Diseases or the World Allergy Organization.3 In
adjudication of these reports, it has become clear that multiple
postvaccination symptom patterns can mimic and be interpreted
as anaphylaxis.1 The reported symptoms that can mimic anaphy-
laxis include flushing, erythema, dizziness, nausea, throat tight-
ness, urticaria, wheezing, and dyspnea.1,2 Although there is
considerable overlap, several phenotypes of immediate reactions
can be recognized and used to guide management. Our field’s
increasing awareness of the phenotypes of ‘‘immediate adverse
vaccine responses,’’ the majority of which are nonallergic, has
provided allergists with a new perspective on management of
such responses. This review will detail the most important pheno-
types and suggest management strategies for each (Fig 1).
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ISRR
Immunization stress–related response (ISRR) encompasses

(1) acute anxiety and/or stress responses, which can cause
flushing, urticaria, tachycardia, dyspnea, and globus sensation;
(2) vasovagal reactions, which can manifest as hypotension,
syncope, and sometimes pseudoseizures; and (3) dissociative
neurologic symptom reactions, which can cause weakness,
abnormal movements, and speech difficulties among others.4

There may be overlap in these nocebo responses to vaccina-
tion, which appear to be the leading cause of immediate
adverse responses to COVID-19 vaccines.5 In addition, media
coverage of immediate ‘‘reactions’’ to a new vaccine and
strong debate within the community about the safety and effi-
cacy of those vaccines can amplify these types of symptoms.4

Reassurance about the benign nature of these responses is key,
as is establishing a relationship of trust with the patient by
showing compassion and competence.4 Different techniques
to alleviate these symptoms are described in a World Health
Organization document on ISRR.4
VCD/ILO
Patients have also reported immediate adverse responses that

include upper airway–predominant symptoms, inclusive of
objective and subjective symptoms and signs. These have
included the sensation of throat closure, acute dyspnea, hoarse
voice, and stridor, and sometimes wheezing and tachypnea
with increased respiratory effort.6 Vocal cord dysfunction/
inducible laryngeal obstruction (VCD/ILO) can accompany
urticaria/angioedema, thereby being consistent with or prob-
able for anaphylaxis under the National Institutes of Allergy
and Infectious Diseases, World Allergy Organization, and
BCC criteria.6 Because these symptoms may be perceived as
life-threatening and are often treated with epinephrine in the
emergency department, it may be difficult to reassure the
patient that this was not an IgE-mediated reaction, and to
accept (or permit) a subsequent dose of the vaccine. Moreover,
VCD/ILO has the potential to recur after revaccination.6 Such
patients may benefit from revaccination in a particular setup
under close observation and under the supervision of an
allergist skilled in identifying and managing VCD/ILO and
differentiating it from anaphylaxis in a setting where there is
rapid access to laryngoscopy. Importantly, laryngoscopy may
not demonstrate the characteristic abnormal adduction of the
membranous true vocal folds, but if performed shortly after
the event, it can be helpful to demonstrate the absence of
laryngeal edema.6 Respiratory symptoms are best treated
with reassurance, breathing techniques such as panting or
‘‘sniff-hiss,’’ and if necessary, a fast-acting benzodiazepine.6
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Immediate Reaction to 
a COVID vaccine 

(less than 4 hours)

How Should We Modify 
Management During 

Future Doses?

Convincing anaphylaxis or 
very reluctant patient

• Shared decision-making 

• Work-up of any 
additional concerning 
diagnoses, consider 
graded administration, 
desensitization, or alternate 
vaccine.

ISRR (vasovagal)

• Modify body positioning 
for future doses (try 
recumbency and slow 
return to sitting/standing) 

• Encourage fluid intake 

• Muscle tension exercises

ISRR (anxiety, 
neurologic symptoms)

• Offer in-office 
vaccination, frequent 
monitoring, comforting 
presence at the bedside 
during challenge. 

• Encourage distraction, 
give reassurance, 
biofeedback.

Vocal Cord Dysfunction

• Offer vaccination under 
close observation 
with rapid access to 
laryngoscopy, if needed.  

• Education, reassurance, 
breathing exercises 
and fast-acting 
benzodiazepine.

Non-severe 
cutaneous reactions

• Reassurance 

• Consider pre-treatment 
with antihistamines

FIG 1. Strategies for management of immediate reactions to COVID-19 vaccines.
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IMMEDIATE AND DELAYED CUTANEOUS
REACTIONS

Within 3 days of mRNA COVID-19 vaccination, approxi-
mately 2% of patients may experience a cutaneous reaction, most
commonly manifesting as non–injection site pruritis or rash,
followed by urticaria and angioedema7 as the next most common
presentation. Although onset can happen within minutes of vacci-
nation, most such reactions occur several hours to even days later
and fall outside the classification of what would be considered
‘‘immediate’’ (ie, <4 hours for vaccination).7 Importantly, many
vaccine-tolerant patients exhibit a positive intradermal skin test
result in response to the vaccine starting 12 hours after vaccina-
tion and persisting for 2 days, probably indicating protective
T-cell immunity against severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) rather than a T-cell–mediated hypersen-
sitivity.8 Such sensitization does not preclude tolerance of
additional doses. Antihistamines could be used prophylactically
in some patients, especially in those in whom underlying sponta-
neous urticaria is suspected, although a meta-analysis of studies
of second-dose reactions did not show a beneficial effect for the
use of premedication in less differentiated patients.9 In about
80% of patients, these reactions do not recur following reexpo-
sure, and there is no evidence supporting the idea that these reac-
tions are prelude to a more severe subsequent reaction.7 Patients
should be reassured of the non–life-threatening nature of these re-
actions and encouraged to seek revaccination where possible.
CONVINCING HISTORY OF ANAPHYLAXIS
After more than 11 billion doses administered worldwide, there

is no certain report of a patient with an IgE-mediated allergy to a
COVID-19 vaccine or with fatal anaphylaxis. In a recent meta-
analysis of 22 studies including a total of 1366 patients with a past
immediate reaction to a COVID-19 vaccine who were revacci-
nated, there were 78 individuals with a past severe reaction.9

Among those, only 19 experienced another reaction with revacci-
nation, of which 4 were considered severe. Only 2 other patients
in the whole cohort experienced severe symptoms following re-
vaccination. Importantly, all patients with severe symptoms
recovered rapidly. Therefore, almost all patients (including those
with severe initial reactions) can tolerate, without any symptom,
the same vaccine that triggered the initial reaction. In those with
reactions, symptoms are usually mild, are self-limited, and
resolve with antihistamines alone or no treatment.

There is no evidence that skin testing or a basophil activation
test to the vaccine itself or to any of its components (eg,
polyethylene glycol [PEG]) is of any value in guiding reexposure
after a reaction,9 although some have advocated that obtaining a
negative test result may help reassure a concerned patient.
A meta-analysis showed poor sensitivity of PEG (3%) or provok-
ing mRNA vaccine (19%) skin testing in predicting a reaction to
revaccination (Greenhawt et al, unpublished communication,
2022). Although this meta-analysis noted that vaccine and vac-
cine excipient skin test specificity was high, such high specificity
should not lead to the conclusion that a positive skin test result
rules in vaccine allergy or indicates an IgE-mediated mechanism
because an irrelevant skin test yielding few positive results would
also have a high specificity.

Skin testing to PEG would be useful only in patients with a
history of reaction to another PEG-containing product.
Although experience is still limited, patients with PEG allergy,
many of whom tolerate mRNA or adenoviral vector COVID-
19 vaccines, may exhibit a false-positive skin test result in
response to an mRNA vaccine.10 Overall, most patients who
have been tested have negative skin test results in response
to mRNA COVID-19 vaccines on immediate reading, and
regardless of the skin test result, there is a very low rate of
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repeat severe reaction if such patients are revaccinated.9

Although graded administration of the vaccine could be useful
to convincing reluctant patients to accept revaccination, there
is no evidence to suggest that it reduces the risk of recurrent
reaction or is necessary.9
CONCLUSIONS
Our worldwide, collective experience with immediate adverse

vaccine responses to mRNA COVID-19 vaccines has been of
value to our perspective on the etiology of such responses and to
their management. Patients with immediate reactions to COVID-
19 vaccines can be safely revaccinated using the same vaccine,
without vaccine or vaccine component skin testing, and in a single
dose. In those reluctant to be revaccinated or with more
worrisome symptoms (eg, throat symptoms), increased surveil-
lance is recommended. For those with strong preferences, despite
the absence of evidence, using graded administration, changing to
another vaccine brand or platform, or administering antihistamine
premedication could be considered in the setting of shared
decision making.
REFERENCES

1. Macy E, Pandya S, Sheikh J, Burnette A, Shi JM, Chung J, et al. Population-based

incidence, severity, and risk factors associated with treated acute-onset COVID-19
mRNA vaccination-associated hypersensitivity reactions. J Allergy Clin Immunol

Pract 2022;10:827-36.

2. Krantz MS, Kwah JH, Stone CA Jr, Phillips EJ, Ortega G, Banerji A, et al.

Safety evaluation of the second dose of messenger RNA COVID-19 vaccines

in patients with immediate reactions to the first dose. JAMA Intern Med

2021;181:1530-3.

3. Hourihane JO, Byrne AM, Blumchen K, Turner PJ, Greenhawt M. Ascertainment

bias in anaphylaxis safety data of COVID-19 vaccines. J Allergy Clin Immunol

Pract 2021;9:2562-6.

4. Immunization stress-related response. A manual for program managers and health

professionals to prevent, identify and respond to stressrelated responses following

immunization. Geneva, Switzerland: World Health Organization; 2019. Available

at:https://apps.who.int/iris/bitstream/handle/10665/330277/9789241515948-eng.pdf.

Accessed May 1, 2022.

5. Halder A, Imamura H, Condon S, Boroughs K, Nilsson SC, Anderson T, et al.

Pfizer/BioNtech BNT162b2: adverse events and insights from an Australian

mass vaccination clinic for COVID-19. Intern Med J 2022;52:121-4.

6. Leong P, Al-Harrasi M, Carr B, Leahy E, Bardin PG, Barnes S. Vocal cord

dysfunction/inducible laryngeal obstruction(s) mimicking anaphylaxis during

SARS-CoV-2 (COVID-19) vaccination. J Allergy Clin Immunol Pract 2022;10:

1380-1.

7. Robinson LB, Fu X, Hashimoto D, Wickner P, Shenoy ES, Landman AB, et al.

Incidence of cutaneous reactions after messenger RNA COVID-19 vaccines.

JAMA Dermatol 2021;157:1000-2.

8. Bianchi L, Biondi F, Hansel K, Murgia N, Tramontana M, Stingeni L. Skin tests in

urticaria/angioedema and flushing to Pfizer-BioNTech SARS-CoV-2 vaccine:

limits of intradermal testing. Allergy 2021;76:2605-7.

9. Chu DK, Abrams EM, Golden DBK, Blumenthal KG, Wolfson AR, Stone CA Jr,

et al. Risk of second allergic reaction to SARS-CoV-2 vaccines: a systematic re-

view and meta-analysis. JAMA Intern Med 2022;182:376-85.

10. Picard M, Drolet JP, Masse MS, Filion CA, F AL, Fein M, et al. Safety of COVID-

19 vaccination in patients with polyethylene glycol allergy: a case series. J Allergy

Clin Immunol Pract 2022;10:620-5.e1.

http://refhub.elsevier.com/S0091-6749(22)01183-6/sref1
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref1
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref1
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref1
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref2
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref2
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref2
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref2
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref3
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref3
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref3
https://apps.who.int/iris/bitstream/handle/10665/330277/9789241515948-eng.pdf
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref5
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref5
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref5
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref6
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref6
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref6
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref6
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref7
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref7
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref7
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref8
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref8
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref8
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref9
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref9
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref9
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref10
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref10
http://refhub.elsevier.com/S0091-6749(22)01183-6/sref10

	Management of patients with immediate reactions to COVID-19 vaccines
	ISRR
	VCD/ILO
	Immediate and delayed cutaneous reactions
	Convincing history of anaphylaxis
	Conclusions
	References


