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Abstract: Anaphylaxis to CoronaVac, an inactivated vaccine against COVID-19, is extre-
mely rare. We report 12 cases of anaphylaxis after CoronaVac administration, focusing on 
clinical characteristics and management outcomes. Skin test and graded vaccine challenge 
were successfully performed in our cases and might be considered if an inactivated vaccine is 
the only remaining option. 
Keywords: anaphylaxis, COVID-19 vaccine, drug allergy, excipient, vaccine allergy, 
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Introduction
Anaphylaxis associated with vaccination against Coronavirus Disease-2019 
(COVID-19) is a rare and potentially life-threatening serious adverse event follow-
ing immunization (AEFI) with onset usually minutes to hours after vaccination.1 

CoronaVac (Sinovac Life Sciences, Beijing, China) is an inactivated vaccine 
against COVID-19, produced by Vero cells inoculated with the CZ02 strain of 
the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). It has a two- 
dose priming schedule given 2–4 weeks apart, and no booster schedule has been 
recommended to date.2 It was approved for use in adults 18–59 years of age by the 
Thai Federal Drug Agency for emergency use on February 22, 2021.3 Since then 
until June 27, 2021, immediate reactions clinically compatible with anaphylaxis 
associated with its use have occurred at a rate of 2.2 per million doses of 
CoronaVac.4 We report a case series of anaphylaxis after vaccination with 
CoronaVac to help healthcare workers diagnose and manage this serious AEFI.

Materials and Methods
We collected data from three tertiary hospitals in the greater Bangkok Metropolitan 
Region of Thailand including Siriraj Hospital, Ramathibodi Hospital, and the 
Panyananthaphikkhu Chonprathan Medical Center between March 20, 2021 and 
July 20, 2021. Twelve cases were identified by retrospective chart review that were 
classified as anaphylaxis according to the Brighton Collaboration case definition 
criteria.5 The protocol for this study was approved by the institutional review boards 
of the faculties of medicine for Siriraj Hospital (approval no. 597/2564, IRB2), and 
Ramathibodi Hospital (approval no. 2021/477), Mahidol University. The inclusion 
criteria were anaphylaxis occurring within four hours following CoronaVac 
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administration. The exclusion criteria were patients with 
a history of non-immediate type hypersensitivity (eg, macu-
lopapular exanthem, vasculitis, serum sickness-like reac-
tion, and petechiae), a history incompatible with vaccine 
hypersensitivity, eg, numbness, fever, myalgia, headache, 
fatigue, and localized injection site reaction.

Results
Table 1 summarizes the clinical characteristics of 12 cases, 
and Table 2 summarizes the result of allergy skin test and 
outcomes of vaccine re-administration. No cases had had 
previous allergic reactions or anaphylaxis to any other 
vaccines. One case met the criteria for Brighton 
Collaboration level 1 of diagnostic certainty (highest con-
fidence) while 10 and one met levels 2 and 3, respectively. 
Ten cases were treated at the vaccination units while 2 
cases were hospitalized for treatment. No cases were 
admitted to intensive care units. Six cases received epi-
nephrine administration. Treatment outcomes were dis-
charged to home (n=12), and there were no cases of 
anaphylaxis-related mortality. Of the 12 cases of anaphy-
laxis, nine events occurred after the first dose of 
CoronaVac, two events occurred after the second dose, 
and one after both the first and second dose. The median 
interval from vaccination to symptom onset was 30 min 
(range, 6–180 min). One-third of the patients had onset 
within 15 minutes and two-thirds within 30 minutes. The 
most common signs and symptoms were urticaria (50%, 6/ 
12) and angioedema (50%, 6/12). Patient 11 had lip 
angioedema, voice change, difficulty swallowing, resulting 
in an otolaryngologist consultation (Figure 1). Forty-two 
percent of the patients had a documented history of drug 
hypersensitivity or intolerance. Two-thirds of the patients 
had at least one atopic disease including allergic rhinitis 
(58%, 7/12), shellfish allergy (16%, 2/12), and asthma 
(8%, 1/12). One case (8%, 1/12) had had a previous ana-
phylactic episode. No cases had had previous allergic 
reactions or anaphylaxis to any other vaccines. 
Anaphylaxis severity gradings were 8% grade 1, 75% 
grade 2, and 17% grade 3. Fifty percent (6/12) of the 
patients had available paired serum samples for tryptase 
measurement. By using a consensus tryptase threshold, 
a peak serum tryptase value exceeding 1.2 multiplied by 
the baseline serum tryptase plus 2,6 all available paired 
samples were interpreted as negative.

Cases were invited to undergo allergy tests within 4–8 
weeks. Ten patients agreed to undergo and were performed 
skin testing. A total of two patients had positive skin test 

results, of which one had a positive skin prick test (undi-
luted vaccine), and the other had positive results for both 
skin prick test and intradermal test (diluted 1:100 with 
normal saline), yielding a total proportion of positive 
skin tests of 20% (2/10). Regarding vaccine re- 
administration, four cases decided to switch to the 
ChAdOx1 nCoV-19 vaccine (AstraZeneca) while five 
agreed to perform graded challenges. A two-step graded 
challenge was performed in skin test-negative patients 
while a five-step graded challenge was performed in skin 
test-positive patients. Three (3/5) had an adverse vaccine 
reaction on revaccination with CoronaVac with signs and 
symptoms including nausea, urticaria at the face, palpita-
tions, and generalized pruritus. Patient 1 had symptoms 
compatible with an immediate hypersensitivity reaction 
during the graded challenge. Eliciting doses ranged from 
0.35 to 0.5 mL. Most reactions were successfully managed 
with antihistamine and antiemetic. All five patients com-
pleted the graded challenge testing.

Discussion
This is the first report of clinical characteristics and man-
agement outcomes of 12 cases with CoronaVac vaccine- 
induced anaphylaxis. Although no serious adverse event 
related to CoronaVac vaccination was identified up to 
February 3, 2021, from a Phase I/II study,7 allergic reac-
tion was reported (0.08% in the vaccine group) in 
a CoronaVac Phase III study in Turkey. A systemic allergic 
reaction was reported in only one patient, which occurred 
more than 24 hours after the first dose and resolved 
uneventfully in the following 24 hours.8 From a real- 
world study in Chile, 2.3 events per 100,000 doses were 
reported as serious AEFI with 69 patients reported as 
anaphylaxis.9 However, no data on allergologic workup 
and the outcome of revaccination have been reported to 
date.

We diagnosed anaphylaxis based on clinical criteria 
and measured paired serum tryptase to confirm the diag-
nosis after a reaction while the demonstration of positive 
skin tests confirmed the trigger and is considered proof of 
IgE sensitization.10 Many mechanisms of immediate vac-
cine hypersensitivity have been proposed, including IgE- 
mediated mast cell activation, non-IgE-mediated mast cell 
activation, complement activation, and direct mast cell 
activation (eg, MRGPRX2).11–13

All patients in our study had negative tryptase results. 
The majority of patients (83%, 10/12) had negative skin 
tests while the minority of patients (17%, 2/12) had 
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positive skin tests, suggesting IgE-mediated mechanism. 
This heterogeneity reflects the various mechanisms related 
to immediate hypersensitivity in our case series, which is 
similar to previous reports.11,12 Some reactions might 
relate to IgE/FcER1-dependent mast cell activation (ie, 
allergic reactions). In contrast, the majority of reactions 
might not relate to IgE/FcER1 (ie, non-allergic 
reactions).11,12 All patients with negative skin tests had 
no tryptase elevation while two patients with positive 
skin tests had no available sera for tryptase measurement. 
Interestingly, patient 1 had a positive skin test, suggesting 
an allergic mechanism. The patient reacted to the first 
vaccine exposure. It is possible that the previous sensitiza-
tion occurred from an environment exposure or cross- 
reactivity to previously sensitized substances.

Excipients are generally considered as the major 
contributor to specific IgE-mediated and immediate 
reactions associated with vaccines.14 In contrast, the 
vaccine antigen and non-human protein residual are 
regarded as less probable causes of the allergic 
reaction.11 The excipients contained in CoronaVac 
include aluminum hydroxide, disodium hydrogen phos-
phate, sodium dihydrogen phosphate, sodium chloride, 
and sodium hydroxide.3 Aluminum has been proposed 
as the possible allergen with the most potential to sti-
mulate a type I hypersensitivity reaction. A previous 
study demonstrated immediate contact urticaria from 
patch testing using aluminum material.15 In addition, 
aluminum can stimulate Th2 responses, causing IgE 
production. There is evidence of an increase in total 

and specific-IgE to tetanus toxoid with the use of the 
aluminum hydroxide-absorbed tetanus toxoid vaccine.16 

However, no previous studies have demonstrated alumi-
num-specific IgE from vaccine-allergic patients. Another 
proposed mechanism of aluminum hypersensitivity is 
the activation of the complement system, which is sup-
ported by an in vitro study.13 Complement fragments, 
such as C3a and C5a, can activate mast cells, leading to 
degranulation.

The administration of the second dose with 
a different COVID-19 vaccine platform and different 
vaccine components is considered safe in patients who 
have anaphylaxis to the first dose of a COVID-19 vac-
cine. However, many cases of successful revaccination 
of the second dose with the same platform after experi-
encing an immediate hypersensitivity reaction to the first 
dose have been reported.17–21 We provide the recom-
mendation for individuals with anaphylactic reactions to 
the CoronaVac COVID19 vaccine, summarized in 
Figure 2.

Mass vaccination with a vaccine against COVID-19 
is the intervention of choice to reduce morbidity and 
mortality and control the COVID-19 pandemic, and the 
benefits of all vaccines against COVID-19 outweigh 
the risks of the vaccines. Mass vaccination with 
CoronaVac (Sinovac Life Sciences, Beijing, China) 
has conditional or emergency use approval in 32 coun-
tries and territories as of May 24, 2021, and was 
approved for use by the World Health Organization in 
May 2021.2,22

Figure 1 The endoscopic findings from patient 11. (A) The image demonstrates a swollen base of the tongue, pushing the epiglottis toward the posterior pharyngeal wall. 
(B) Arytenoid mucosal edema. Vocal folds and other areas appear normal.
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Conclusion
Although anaphylaxis associated with CoronaVac is extre-
mely rare, the preparedness for vaccination centers to 
recognize and treat anaphylaxis early is important. 
Collaboration with an allergist for diagnostic workup is 
essential to plan for future vaccination with patients. Skin 
testing with the vaccine and an appropriate control is 
recommended to determine whether the vaccine is respon-
sible for the reaction.23,24 Graded vaccine challenges could 
be considered if an inactivated vaccine is the only remain-
ing option or in a setting where the culprit vaccine is the 
only remaining choice and no alternative vaccine plat-
forms are available. This consideration should be based 
on the risk-benefit analysis after discussion with the 
patients. Another factor to be considered is the presence 
of a variant of concern at that time because differential 
immune responses might be observed between vaccine 
platforms.
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Figure 2 Suggested approach in patients with CoronaVac COVID-19 vaccine anaphylaxis. aSkin prick test with full-strength vaccine, intradermal testing with 0.02 mL of 
CoronaVac vaccine at 1:100 dilution (normal saline as diluent). bFive-step graded challenge: based on usual dose of vaccine is 0.5 mL, intramuscularly administer vaccine 1:10 
dilution for 0.05 mL, full strength for 0.05 mL, full strength for 0.1 mL, full strength for 0.15 mL, full strength for 0.2 mL with a 15-minute interval, and then closely observe 
for 60 minutes. cTwo-step graded challenge: based on usual dose of vaccine is 0.5 mL, intramuscularly administer vaccine full strength for 0.05 mL, full strength for 0.45 mL 
with a 15-minute interval, and then closely observe for 60 minutes. 
Abbreviations: IDT, immediate-reading intradermal test; SPT, skin prick test.
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