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Abstract
Introduction: The COVID-19 pandemic has caused a global 
health crisis. To prevent the disease, the Ministry of Health of 
Turkey gained approval for the CoronaVac COVID-19 vaccine 
for emergency use as the first-line. This study aimed to eval-
uate patients who developed hypersensitivity reactions 
(HRs) due to the CoronoVac vaccine and to share our experi-
ence of administering the second dose of vaccine to these 
patients. Methods: The study group included the patients 
who presented to the Ege University Allergy and Immunol-
ogy Division between January and May 2021. Demographic 
data, atopic status, allergic reactions to the first dose of the 
COVID-19 vaccine and the route of second-dose vaccine ad-
ministrations were recorded. Results: A total of 7 patients 
(four healthcare professionals), 6 (86%) of whom were wom-
en, with an average age of 53.4 years, were included in the 
study. The rate of allergic reactions among Ege University 
health workers was 0.036% (2/5,558). Six of our patients had 
a history of additional allergic diseases and comorbid dis-

eases. None had any allergic reactions to previous vaccina-
tions and latex allergy. Reactions developed commonly on 
the skin, as generalized urticaria/angioedema and pruritus. 
The severity of the reactions was evaluated as mild in 2, mod-
erate in 3, and severe in 2 cases. The second-dose CoronaVac 
was safely administered by using a gradually increase dose 
in a total of 6 patients. Conclusion: In patients with HRs due 
to Sinovac in the first dose, the second dose can be safely 
performed using a gradually increased dose.

© 2022 S. Karger AG, Basel

Introduction

The SARS-CoV-2 pandemic, which started in Wuhan, 
China, in December 2019, has caused a devastating glob-
al crisis. No fully effective treatment for COVID-19 is 
known. There was an urgent need for a vaccine to control 
the pandemic. Vaccines continue to prevent millions of 
deaths worldwide each year by either completely protect-
ing individuals from the disease or relieving symptoms 
associated with the disease. The first COVID-19 vaccine 
candidate entered clinical testing at speed on March 16th, 
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2020 [1]. The CoronaVac vaccine was approved for emer-
gency use in Turkey on January 14th, 2021, for healthcare 
workers, the elderly (age >65 years), and those with co-
morbid conditions. It was started to be administered in 
two doses in total at 4-week intervals.

The World Health Organization and independent ex-
perts have shown that vaccines are much safer than ther-
apeutic drugs [2]. Albeit rarely, adverse reactions to vac-
cines may occur due to vaccine pharmaco-kinetics, toxic-
ity, adverse effects, and interactions with other drugs, as 
well as hypersensitivity reactions (HR). Although HRs 
can be seen with allergic and non-allergic mechanisms, 
they are most frequently encountered as an immunoglob-
ulin (Ig)-E-mediated allergic reactions [3]. Although ana-
phylaxis is the most severe HR and vaccine-related ana-
phylaxis that usually develops within 15–30 min is life-
threatening and can lead to death, it can be treated with 
adrenalin without lasting effects [4]. Tryptase and com-
plement terminal pathway C5b-9 levels can be helpful to 
confirm the diagnosis of anaphylaxis. Although tryptase 
is elevated within 60 min to 5 h during IgE-mediated ana-
phylaxis, it is not distinguished from IgE-mediated and 
non-IgE-mediated [5]. SC5b-9 is a measure of comple-
ment system terminal pathway activation and has been 
proposed to be measured in non-IgE-mediated HR [6]. 
Skin prick tests (SPT), intradermal skin testing (IDT), 
and serum IgE testing support the diagnosis of IgE-medi-
ated drug allergy to the tested drug. However, for most 
drugs, the value of skin tests appears to be less clear or not 
yet validated [7].

Rapid drug desensitization (RDD) is a frequently and 
successfully performed procedure when there are no alter-
natives and allows temporary clinical tolerance to the 
drug. In the literature, there are case reports of allergic 
reactions, including anaphylaxis, occurring after Pfizer – 
BioNTech and Moderna mRNA vaccines, but there are no 
HR data and RDD protocols for the use of the Sinovac 
vaccine [8, 9]. In the present study, the demographic char-
acteristics, atopic status, laboratory characteristics, “type/
kind” of reactions due to the first-dose vaccine, prick test 
results, and second-dose vaccine treatment approach, and 
the responses of patients were evaluated. We aimed to 
contribute to the literature by sharing our experiences.

Materials and Methods

Seven patients who presented to the Ege University, Depart-
ment of Internal Medicine, Department of Allergy and Immunol-
ogy between January 2021 and May 2021 with a preliminary diag-
nosis of HR after the first dose of Sinovac vaccine were evaluated 

retrospectively. Two of those were healthcare workers at the Ege 
University Hospital. The rest of the patients were referred to us 
from other hospitals. The Local Ethics Committee of Ege Univer-
sity School of Medicine, and the Ministry of Health approved the 
study and informed consent was obtained from all subjects (2021-
05-07T15_25_12).

Demographic characteristics of patients (age, sex, healthcare 
worker status, history of allergic disease, and comorbidities), atop-
ic status (SPT with aeroallergens and foods), and laboratory find-
ings (absolute eosinophil count, total IgE, specific IgE, basal trypt-
ase) were recorded. Onset time and symptoms of HR were ob-
tained from medical records. HRs were categorized as mild, 
moderate, or severe according to the clinical severity grading sys-
tem proposed by Brown [10].

Skin Testing and Second-Dose Vaccine Administration in 
Reactive Patients
Before the vaccine administration, SPT with the full concentra-

tion of vaccine was performed in 4 patients. In the other patients, SPT 
could not be performed due to antihistaminic use and refusal of the 
test. Histamine (10 mg/mL) was used as a positive control and saline 
solution was used as a negative control. A mean wheal diameter of 3 
mm or larger than that obtained with the control solution was con-
sidered positive. IDT could not be performed because the registered 
vaccine is received in each patient’s name only once.

Informed consent was obtained from all patients. Montelukast 
10 mg PO was given 1 day before the procedure and methylpred-
nisolone (40 mg IV), H1 antihistamine (pheniramine 45.5), and 
H2 receptor blocker as premedication were administered 30 min 
before the procedure. The patients with a mild reaction were ad-
ministered the second dose of vaccine intramuscularly in two steps 
at 45-min intervals and were observed for 2 h. In patients with 
moderate and severe reactions, it was planned to administer drugs 
in five steps with a gradually increasing dose after premedication. 
The protocol was performed via an intramuscular route with 15-
min intervals in the intensive care unit under one-to-one nursing 
observation. The steps are shown in Table 3.

Results

Seven patients (6 females, 1 male) with a mean age of 
53.4 (range 34–74) years were evaluated. Four were 
healthcare workers. Two out of 5,558 healthcare workers 
who were vaccinated in our hospital demonstrated HR to 
the vaccine. The rate of HRs among Ege University health 
workers was 0.036% (2/5,558).

None of the patients reacted to previous vaccines. Six 
had a history of allergic disease and additional comorbid 
disease, most commonly hypertension. SPT was per-
formed with inhalant allergens, food allergens, and latex 
in 5 patients, but sensitization was detected only in 2 of 
them; it was clinically significant only for patient #2. SPT 
could not be performed because patient #6 had derma-
tographism and patient #7 refused the test. Mixed inhaled 
IgE values were positive in patient #2 and were consistent 
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with the history; whereas, in patient #7, grass mix, fish 
mix, and latex sIgE values were positive but inconsistent 
with the clinical history. The latex sIgE value was found 
to be negative in the other patients.

Eosinophil counts, basal tryptase levels, liver function 
tests, kidney function tests, C-reactive protein, and Ig 
G/A/M values were within normal limits. The demo-
graphics, atopic evaluations, and laboratory findings of 
the patients are presented in Table 1.

The mean interval from vaccine receipt to symptom 
onset was 30 (range, 2–120) min. Two patients had mild, 
3 had moderate, and 2 had severe HRs to the vaccine. The 
most common symptoms were urticaria/angioedema and 
dyspnea (shown in Fig. 1). Adrenaline was not adminis-
tered to any patients in the emergency department. Cor-
ticosteroids and antihistamines were administered to 6 
patients. One patient (#4) was not treated in a healthcare 
setting. Table 2 lists the clinical characteristics of the pa-
tients with HRs to the CoronaVac vaccine.

All of the second doses of vaccines were administered 
4 weeks after the first reactions because this interval was 
advised by the Turkish Ministry of Health. SPTs were 
performed using full-concentration CoronaVac (1/1) in 
4 patients and each was negative.

We could not perform SPTs in the others due to the use 
of antihistamines and refusal. After the premedication, a 
second dose of vaccine was administered with a gradually 
increasing dose in the intensive care unit. In 4 patients, the 
procedure was completed without any problems in five 
steps. Patient #2, who developed only upper lip swelling 
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with the first dose, received the second dose in two steps. 
Upper lip swelling was also observed 45 min after the sec-
ond dose. There were no additional findings. The patient 
was administered antihistamine and discharged after 4 h of 
follow-up. Patient #7 did not accept the second dose of the 
vaccine. The second dose of the CoronaVac vaccine was 
safely administered to all of the patients (shown in Table 3).

Discussion

In our case series, we evaluated the post-vaccine HRs 
of Sinovac COVID-19. The majority of our patients were 
female and had a concomitant allergic disease. Cutaneous 
symptoms and signs were the most common and were 
observed within an average of 30 min after vaccine ad-
ministration. The reactions occurred within the first hour 
in 6 patients. Similar results have been reported with oth-
er COVID-19 vaccines [9].

In our study, the atopic conditions of 7 cases with HRs 
history to Sinovac vaccine were also evaluated. Respec-
tively, drug allergy (n = 4), chronic spontaneous urticaria/
angioedema (n = 3), contact dermatitis (n = 3), and most 
rarely, allergic rhinitis (n = 2) with inhalant allergens pos-
itivity in the skin and/or serum IgE tests were detected. 
Considering all cases, drug allergy is the most common 
accompanying atopic manifestation of HSRs against the 
Sinovac vaccine. Although statistical significance cannot 
be calculated due to the limited number of patients, the 
Sinovac vaccine should be administered with caution in 
cases with drug allergy.

The incidence of anaphylaxis in routine vaccination 
was reported as 1.31 cases/million doses (95% CI: 0.90–
1.84) [11]. However, in clinical trials of the Pfizer-BioN-
Tech and Moderna COVID-19 vaccines, excluding par-
ticipants with a history of a severe allergy to any compo-
nent of the vaccine or any vaccine, HRs were equally 
observed in the placebo (normal saline) and vaccine 
groups in both studies [12–14]. In real-life data, anaphy-
laxis is seen at a rate of 4.7 cases/million doses with the 
Pfizer-BioNTech vaccine and 2.5 cases/million doses 
with the Moderna vaccine as of January 18th, 2021 [15]. 
Confirmed allergic reactions to vaccines are not frequent-
ly attributed to the active ingredients, but rather to the 
inactive ingredients [16]. HR due to these vaccines are 
caused by components of the infectious agent, proteins in 
the biologic culture medium (chicken embryo cell) and 
eggs, cow’s milk, aluminum hydroxide, polysorbate 80, 
polysorbate 20, polyethylene glycol, gelatin, thimerosal, 
antibiotics (such as neomycin, gentamicin, polymyxin B), Ta

b
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and sensitivity to excipients [17]. Although the etiology 
of anaphylaxis in these cases is not fully understood, poly-
ethylene glycol, a component of a lipid-based nanopar-
ticle delivery system that prevents rapid enzymatic deg-
radation of mRNA vaccines and facilitates in vivo deliv-
ery, seems to be the potential culprit [3, 18, 19].

The CoronaVac vaccine is produced by grafting the 
SARS-CoV-2 virus (CZ02 strain) into African green 
monkey kidney cells (Vero cell) and absorbing aluminum 
[20]. There were no other additives. Aluminum com-
pounds are widely used in vaccines and mostly local reac-
tions have been reported, but there is only one case report 
of anaphylaxis due to aluminum-containing drugs in the 
literature [21]. None of our patients had a history of reac-

tion to previously administered vaccines, and further 
testing was not performed because there was no commer-
cially available aluminum test material approved to inves-
tigate type 1 HRs. However, more research is needed to 
determine the role of aluminum in HRs associated with 
the CoronaVac COVID-19 vaccine.

In phase 1–2 clinical studies, 743 participants received at 
least one dose of the investigational product [22]. The most 
common symptom was injection site pain, most other reac-
tions were mild and there was no significant difference be-
tween the placebo and vaccine groups. Urticaria, as an acute 
HR, occurred in only 1 patient. Urticaria lesions graded as 
severe, developed 48 h after the participant received the first 
6 μg dose, and improvement was achieved within 3 days by 

Table 3. Second-dose vaccine administration protocols and results

Patient Histamine skin prick test Vaccine SPT 
(undiluted)

Second-dose vaccine administration (step) Symptoms with second 
dose

#1 8 × 40 mm Negative 1. Step 0.05 mL (1/10 concentration),
2. Step 0.05 mL (1/1 concentration),
3. Step 0.1 mL (1/1 concentration),
4. Step 0.15 mL (1/1 concentration),
5. Step 0.15 mL (1/1 concentration) (15-min 
intervals)

None

#2 On-demand antihistaminics use ND 1. Step 0.25 mL (1/1 concentration),
2. Step 0.25 mL (1/1 concentration) (45-min 
intervals)

Swelling on the upper lip

#3 8 × 20 mm Negative 1. Step 0.05 mL (1/10 concentration),
2. Step 0.05 mL (1/1 concentration),
3. Step 0.1 mL (1/1 concentration),
4. Step 0.15 mL (1/1 concentration),
5. Step 0.15 mL (1/1 concentration) (15-min 
intervals)

None

#4 6 × 15 mm Negative 1. Step 0.05 mL (1/10 concentration),
2. Step 0.05 mL (1/1 concentration),
3. Step 0.1 mL (1/1 concentration),
4. Step 0.15 mL (1/1 concentration),
5. Step 0.15 mL (1/1 concentration) (15-min 
intervals)

None

#5 7 × 35 mm Negative 1. Step 0.05 mL (1/10 concentration),
2. Step 0.05 mL (1/1 concentration),
3. Step 0.1 mL (1/1 concentration),
4. Step 0.15 mL (1/1 concentration),
5. Step 0.15 mL (1/1 concentration) (15-min 
intervals)

None

#6 Dermatographism (+) ND 1. Step 0.25 mL (1/1 concentration),
2. Step 0.25 mL (1/1 concentration) (45-min 
intervals)

None

ND, not done.
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administering chlorphenamine and dexamethasone. A simi-
lar reaction was not observed after the second dose of the 
vaccine [23]. Sinovac phase 3 clinical trials conducted in Tur-
key, Brazil, Indonesia, and Chile are ongoing. Phase 3 studies 
conducted in 24 centers in Turkey have been completed and 
preliminary data was released in a press conference [24]. Al-
though no serious adverse effects were observed in the de-
scription, the most common adverse effects were fatigue 
(9.8%), headache (7.6%), muscle pain (3.8%), fever (2.5%), 
chills (2.4%), and pain at the injection site (1.6%) [25]. Al-
though the data from Chile were not sufficient, the anaphy-
laxis rate was reported as 1.7/100,000 doses by the Strategic 
Advisory Group of Experts [26]. The rate of anaphylaxis as 
1.7/100.00 is not low, but worse than Moderna and Pfizer. 
We do not have exact data on how many doses of the vaccine 
were administered in our city, but anaphylaxis to Sinovac 
vaccines have occurred at rates of 2 cases per 5,558 doses 
among healthcare workers at the Ege University Hospital.

Anaphylaxis to vaccines may be IgE or non-IgE me-
diated. The signs and symptoms are similar in both. 
IgE-mediated reactions occurred in sensitized individ-
uals with a history of prior antigen exposure, but non-
IgE-mediated reactions can occur with the first expo-
sure through direct activation of mast cells, basophils, 
and complement kinin pathways. SPTs with the culprit 
agent is used to detect HRs. However, there is no con-
sensus on test concentrations and evaluations for the 
CoronaVac vaccine. In our country, we did not have 
enough material to performed IDT because the vac-
cines are registered to individuals. The non-irritative 
concentration of the vaccine was also not certain. All of 
the performed SPTs were found negative in our cases. 
All of the negative vaccine SPTs were evaluated as true 
negative in our study. Our justification for this evalua-
tion is that the histamine skin test response was detect-
ed as strongly positive with erythema and induration in 
all of our 4 patients. In addition, all of our patients use 
systemic corticosteroids and antihistamines for less 
than 5 days in the treatment of HSR after the Sinovac 
vaccine. Systemic medications were not administered 
to our patients for a period and/or dose that would im-
pair the skin test response. Non-IgE-mediated mecha-
nisms may be assumed to be involved in these cases. 
Sinovac-related reactions cannot be evaluated as IgE or 
non-IgE mediated based on the current findings and 
laboratory data because tryptase and SC5b-9 were not 
checked during the reaction.

RDD is used frequently and successfully in the man-
agement of both IgE and non-IgE-mediated HR. RDD is 
used when there is no alternative treatment allowing tem-

porary clinical tolerance to a drug. However, there is little 
literature on vaccine desensitization and there is no RDD 
protocol for the Sinovac vaccine [27, 28]. The European 
Academy of Allergy and Clinical Immunology report on 
the diagnosis, management, and prevention of severe al-
lergic reactions to COVID-19 vaccines recommended 
RDD with individual vaccine components and aimed to 
develop safe administration after primary vaccination 
[29]. Incremental dosing of the second injection usually 
involves fewer steps, is shorter in duration, and is not 
considered desensitization. However, if symptoms devel-
op during the procedure, it is treated similarly to desen-
sitization and, if successfully treated, the protocol can be 
continued, unlike drug provocation [30]. In this context, 
a 2-step gradual increase was performed on 2 patients 
with mild history, and a 5-step gradual increase was per-
formed on 4 patients who had severe reactions.

Conclusion

To date, our case series is the first in the literature 
showing that the Sinovac vaccine can be administered 
safely and effectively with desensitization/partial dose 
provocation, under the supervision of an allergy and im-
munology specialist, in patients who experience an ad-
verse reaction to the first dose.
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