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Summary Patients who develop an immediate allergic reaction within the first 4 h of COVID-

19 vaccine injection are recommended not to receive the same vaccine again. This

recommendation mainly focuses on the mRNA and adenoviral vector COVID-19 vac-

cines, but data for whole virus vaccines are unknown. We report seven patients

who developed an immediate reaction within 4 h (six had generalized urticaria, one

had localized urticaria) after the first vaccination with CoronaVac, the inactivated

SARS-CoV-2 vaccine. The results of skin tests and basophil activation tests suggested

that spike peptides play a role in exacerbating urticaria in some patients. However,

all subjects who developed urticaria within 4 h after CoronaVac vaccination were

successfully revaccinated without graded challenge, although recurrent urticaria

was common. This preliminary result indicates that acute urticaria alone should not

be a contraindication for the second dose of CoronaVac if the supply of alternative

vaccines is limited.

The World Health Organization has approved several

types of COVID-19 vaccines worldwide for emergency

use, including inactivated SARS-CoV-2 vaccines such

as CoronaVac (SinoVac Biotech, Beijing, China).

Although virus-inactivated vaccines may generate a

weaker immune response than live attenuated vacci-

nes or mRNA vaccines, they can be transported and

stored at average refrigerated temperatures, offering

some advantage in vaccine distribution. Allergic reac-

tions to COVID-19 vaccines are rare; however, excipi-

ents such as polyethylene glycol (PEG) and

polysorbate are believed to be the potential causes of

allergic reactions to mRNA vaccines and adenoviral

vector vaccines.1 CoronaVac was one of the first

COVID-19 vaccines available in Thailand. The princi-

pal ingredients in CoronaVac are whole inactivated

virus cultured in Vero cells with aluminium hydroxide

adjuvant and some mineral salts.2 Despite containing

no polysorbate or PEG, the reported prevalence of urti-

caria among healthcare workers in Turkey after

receiving CoronaVac was about 0.8%.3 For safety rea-

sons, The US Centers for Disease Control and Preven-

tion currently recommends that patients who develop

any immediate allergic reactions within 4 h after get-

ting vaccinated should not receive the same vaccine

again.4 We report the results of immunological investi-

gations in seven consecutive patients with a history of

generalized urticaria developing within 4 h after vacci-

nation with the first or second doses of CoronaVac.
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research committee of the Faculty of Medicine, Chula-

longkorn University, and the study was conducted in

accordance with the Declaration of Helsinki. Informed

consent for both study participation and publication

was obtained from all participants prior to any tests.

This study analysed the results of immunological

investigations in seven consecutive patients (six

women, one man) who were referred to King Chula-

longkorn Memorial Hospital with a history of general-

ized urticaria developing within 4 h after vaccination

with either the first or second dose of CoronaVac. Data

were retrieved from electronic medical records.

All seven patients developed reactions after the first

vaccination (six had generalized urticaria and one had

localized urticaria) (Table 1). Four patients developed

urticaria after both vaccinations with CoronaVac,

while two patients developed urticaria only after the

first vaccination, and one patient developed generalized

urticaria even after being switched from CoronaVac to

a different vaccine type (the Oxford-AstraZeneca aden-

ovirus vaccine, ChAdOx1 nCov-19). Both the first and

second vaccinations were administered at full dose

without graded challenge.

Skin tests were performed on all subjects. Each

patient underwent a skin prick test (SPT) with an undi-

luted vaccine and an intradermal test (IT) with the vac-

cine diluted 1 : 10 and 1 : 100 with saline. To evaluate

whether the rash was the allergic reaction to the viral

spike protein itself, all patients also underwent SPT and

IT with the synthetic SARS-CoV-2 spike peptides (Mimo-

topes Pty Ltd, Mulgrave, VIC, Australia) with undiluted

peptides (10mg/mL) and with peptides diluted 1 : 10

and 1 : 100 with saline. The concentrations used in this

study were tested on 10 healthy volunteers to confirm

that they had no irritating effects. Basophil activation

tests (BATs) (Flow2-CAST; B€uhlmann Laboratories,

Sch€onenbuch, Switzerland) were performed for all seven

patients with the vaccine diluted 1 : 10 and 1 : 100 with

saline, and BATs with spike peptides (1 : 100 and 1 :

1000 diluted in saline) were also performed for the four

subjects with a positive skin test.

The SPTs were negative for all patients. In addition,

in the CoronaVac IT no patients showed a significant

increase in weal diameter (> 3mm) between 15 and

30min after injection compared with the initial weal.

Interestingly, the IT with spike peptides produced a

positive erythematous weal in four patients. In the

BATs, the percentage of activated basophils (CD63/

CCR3-positive cells) upon stimulation with CoronaVac

were comparable with baseline controls and consid-

ered negative results (0.53% vs. 0.65%). For the four

patients with a positive skin test, the percentages of T
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activated basophils upon stimulation with spike pep-

tides did not reach the commonly used positive criteria

(stimulation index ≥ 2 and activated basophils > 5%5);

however, the percentage (2.16%) was higher than in

the baseline control groups (Fig. 1).

Based on these preliminary data, we could not con-

firm that IgE-mediated hypersensitivity was the cause

of CoronaVac-associated urticaria, as the skin tests

(SPT and IT) and BAT results were negative. Apart

from the potential of aluminium-induced granuloma,6

other excipients in CoronaVac are mineral salts, which

are rarely allergenic. The fact that patients who devel-

oped urticaria within 4 h after CoronaVac vaccination

in our study were successfully revaccinated, even

though it triggered a relapse of urticaria in some of

them, indicates that, unlike anaphylaxis, acute urti-

caria alone should not be a contraindication for a sec-

ond dose of CoronaVac if the supply of alternative

vaccines is limited. Given that there are no crossreac-

tive excipients between CoronaVac and the ChAdOx1

nCov-19 vaccine, it is possible that the immune

response to vaccines may also be responsible for urti-

caria, as the rash still developed even after switching

to the other type of vaccine in some cases.

It is worth noting that the SARS-CoV-2-spike pro-

tein could induce a positive skin response and activate

basophils to a certain extent in some individuals. A

recurrent urticarial rash was recently reported in a

patient with SARS-CoV-2 infection whose skin biopsy

demonstrated a positive SARS-CoV-2 spike protein in

Figure 1 Effects of CoronaVac whole vac-

cine and spike peptides on basophil acti-

vation. Average percentages of activated

basophils (median with interquartile

range) in patients upon stimulation with

spike peptides were higher than those at

baseline and those upon stimulation with

the CoronaVac vaccine.
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the endothelium of the dermal blood vessels.7 There-

fore, we speculate that the urticarial rash that occurs

in some patients after CoronaVac injection may not be

due to allergic reaction to the vaccine excipients but

rather that it could in sensitive subjects result from a

crossreactive immune response to SARS-CoV-2-spike

protein present from previous coronavirus infections.

The effects of different concentrations of spike protein

on the results of skin tests and BATs in patients who

develop acute urticaria after exposure to inactivated

whole SARS-CoV-2-vaccines should be determined in

a larger sample size.

In summary, we found that patients developing

acute urticaria after CoronaVac injection could safely

be readministered the same vaccine, thus urticaria

should not be an absolute contraindication for revacci-

nation if the supply of alternative vaccines is limited.

The pathogenic roles of the spike protein in inducing

basophil/mast cell activation and urticaria in vacci-

nated subjects warrant further studies.
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Learning points

• CoronaVac-associated urticaria is less likely to

be IgE-mediated hypersensitivity to the vaccine.

• Acute urticaria alone after CoronaVac injection is

not an absolute contraindication for revaccination.

• An immune response to the SARS-CoV-2-spike

protein, rather than the vaccine excipients, may

play a role in the pathogenesis of CoronaVac-

associated urticaria.
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