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ABSTRACT

Background and Aim: Coronavirus disease of 2019 (COVID-19), also known as SARS Coronavirus-2, is an infectious disease caused
by a single-stranded RNA (ssRNA) virus that emerged in Wuhan, China, in December 2019, leading to a global pandemic. Among the
vaccines developed for COVID-19, BioNTech, CoronaVac, and TURKOVAC™ have been administered in Tiirkiye. While they were the
best way to control the pandemic, allergic reactions associated with these vaccines have been reported. We aimed to evaluate the possible
risk factors by examining the demographic and clinical characteristics of patients who showed hypersensitivity reactions to BioNTech
and CoronaVac vaccines, and especially any concomitant diseases. TURKOVAC™ was not administered to any of the patients who
presented to our clinic.

Materials and Methods: This retrospective study included 45 patients who presented with hypersensitivity reactions to COVID-19
vaccines at the Istanbul Faculty of Medicines adult allergy clinic. Demographic and clinical characteristics were assessed, as well as
whether patients who experienced hypersensitivity reactions subsequently continued vaccination. A control group (CG) of 50 age- and
sex-matched individuals without hypersensitivity reactions to COVID-19 vaccines was established for comparison. The severity of
hypersensitivity reactions was assessed using the World Allergy Organization (WAO) criteria.

Results: Of the 45 patients, 26 had hypersensitivity reactions to the BioNTech and 19 to CoronaVac vaccines, with 55.6% reporting
reactions within the first hour of administration. Compared to the CG, patients with a history of drug allergy, allergic asthma, or allergic
rhinitis were more likely to develop hypersensitivity reactions to the vaccines. Drug allergies were identified as a significant risk factor,
with an odds ratio (OR) of 8.939 (95% confidence interval [CI]: 3-31, p=0.001). Additionally, allergic asthma (OR: 4.325, 95% CI: 1-18,
p=0.042) was associated with an increased risk for hypersensitivity reactions to COVID-19 vaccines.

Conclusion: A history of drug allergy and allergic asthma significantly increased the risk of hypersensitivity reactions to COVID-19
vaccines. However, no significant association was found between clinical features and the severity of the reaction.
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INTRODUCTION viral vector, and inactivated formulations (1,2). Turkiye
also developed an inactivated vaccine, TURKOVAC™ (3).

Coronavirus disease 2019 (COVID-19) is a viral respi- However, TURKOVAC™ was utilized less frequently com-
ratory illness caused by SARS-CoV-2. First detected in Wu- pared to CoronaVac and BNT162b2.

han, China, in December 2019, it rapidly escalated into a

global pandemic, impacting public health, economies, and Although COVID-19 vaccines, particularly mRNA-
social structures. In response, several COVID-19 vaccines based formulations, represent a major advancement, vac-
received emergency use authorization, including mRNA, cine hesitancy remains a concern due to potential side
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effects (4). Allergic reactions have been reported at rates
ranging from 1 in 1,000,000 to 30 in 100,000 vaccinations
(5-7). Furthermore, rare adverse events, including allergic
and anaphylactic reactions following mRNA vaccination,
as well as thrombosis and thrombocytopenia associated
with non-replicating viral vector vaccines, have also been
documented (8,9). These findings underscore the impor-
tance of addressing public fears and misconceptions sur-
rounding vaccination. The “Allergy and Its Impact on
Asthma” (ARIA) group and EAACI have emphasized that
allergic patients should be observed for at least 15 minutes
after vaccination and that healthcare staff involved in vac-
cination should be trained to recognize anaphylaxis (10).

Several mechanisms have been described to explain the
adverse reactions associated with vaccines. Among these
mechanisms, IgE-mediated reactions can occur when al-
lergen-specific IgE antibodies bind to FceRI receptors on
mast cells and basophils, leading to mast cell activation
and degranulation (11-13). The mRNA vaccines, in partic-
ular, have been associated with allergic reactions. Reports
indicate a prevalence of anaphylaxis at 11.1 cases per mil-
lion for the BNT162b2 vaccine and 2.5 cases per million
for the mRNA-1273 vaccine (14). Although the causes of
reported HSRs to COVID-19 vaccines have not yet been
determined, adjuvants have been suggested as the lead-
ing causes (15,16). The approved mRNA vaccines contain
polyethylene glycol (PEG), while AstraZeneca’s and John-
son & Johnson’s vaccines contain polysorbate 80 (11,17).
Given that the molecular weight (MW) of PEG ranges be-
tween 300 and 10,000 g/mol, it has the potential to induce
hypersensitivity reactions (18). Specifically, the PEG 2000
in Pfizer-BioNTech’s BNT162b2 and Moderna’s mRNA-
1273 vaccines may trigger hypersensitivity in previously
sensitized individuals (19,20).

Based on the available evidence, certain factors have
been identified as increasing the risk of severe COVID-19
in adults. These include demographic factors such as older
age, male gender, and ethnicity, as well as underlying health
conditions such as cardiovascular diseases, hypertension,
and chronic obstructive pulmonary disease (COPD) (21).
Considering the limited data, individuals with a history of
allergic reactions may have a slightly higher risk of devel-
oping hypersensitivity reactions to COVID-19 vaccines,
though this risk remains generally low (22). However,
the extent to which pre-existing comorbidities influence
vaccine-related hypersensitivity reactions remains unclear.
In this study, we aimed to investigate the relationship be-

tween comorbidities and hypersensitivity reactions to CO-
VID-19 vaccines. By identifying potential risk factors, we
seek to contribute to a better understanding of vaccine-
related hypersensitivity and its clinical implications.

MATERIAL AND METHODS
Study Design

We analyzed patients who presented to the Adult Aller-
gy and Immunology Outpatient Clinic of Istanbul Univer-
sity Faculty of Medicine between January 2021 and June
2023, having been identified in emergency departments as
experiencing hypersensitivity reactions to COVID-19 vac-
cines and referred with notes from emergency rooms.

The study group included 95 patients consisting of 45
patients who had hypersensitivity reactions to the COV-
ID-19 vaccines and 50 control group patients who did not
have any reactions to these vaccines. The control group
was selected to represent a similar population in terms of
age and gender to the patient group, ensuring comparabil-

ity.

The vaccines administered included BioNTech and
CoronaVag, the two vaccines widely used in Turkey. Pa-
tients who received at least one dose of either vaccine were
eligible for inclusion. Skin testing for hypersensitivity to
PEG and polysorbate 80 was performed on patients who
consented to the procedure (23-25). Testing for PEG was
conducted using methylprednisolone acetate (containing
PEG-3350) via both prick and intradermal (ID) methods
at serial dilutions of 1/1000, 1/100, and 1/10. Similarly,
skin testing for polysorbate 80 was performed using triam-
cinolone acetonide (containing polysorbate 80), following
the same dilutions for ID testing. For each test, adequate
positive (histamine) and negative (saline) controls were
included to ensure validity. The choice of methylpredniso-
lone acetate and triamcinolone acetonide as testing agents
was guided by the established literature and their known
content of PEG-3350 and polysorbate 80, respectively (26).
Concomitant diseases were recorded for each patient. The
presence of these concomitant diseases was analyzed and
compared between the patients and the control group.

Definitions of Allergic Conditions

Allergic conditions including allergic asthma, allergic
rhinitis, atopic dermatitis, and allergies to foods, drugs,
and venom were defined. The diagnosis of asthma was
based on the Global Initiative for Asthma (GINA) guide-
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lines (27), while the rhinitis diagnosis followed the Aller-
gic Rhinitis and its Impact on Asthma (ARIA) criteria (28).
Atopic dermatitis was diagnosed according to the Hani-
fin and Rajka criteria (29). Diagnoses of food, drug, and
venom allergies were confirmed based on patient medical
histories and allergen-specific IgE testing.

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS), and visual figures were generated
using Microsoft PowerPoint. The Kolmogorov-Smirnov
test was applied to assess the distribution of quantitative
data. Baseline characteristics were evaluated using descrip-
tive analysis, with the interquartile range presented as me-
dian percentages (IQR 25-75) based on data distribution.
Continuous variables were compared between groups us-
ing either the independent t-test or the Mann-Whitney U
test, with statistical significance set at p < 0.05.

Ethical Considerations

The study received approval from the local ethics com-
mittee (approval number: 27.03.2024-2499600) and was
conducted in accordance with the Declaration of Helsinki.
Informed consent was obtained from all participants in
both the patient and control groups prior to their inclu-
sion in the study.

RESULTS

A total of 95 patients received at least one dose of the
COVID-19 vaccine, and 45 had hypersensitivity reactions.
Among those with reactions, 80% were female, with a
mean age of 38.98 years (min-max: 18-59), while in the
control group, 56% were female, with a mean age of 45.82
years (min-max: 24-71). Reactions were observed in 26
individuals vaccinated with BioNTech and 19 individuals
vaccinated with CoronaVac.

Most reactions (84.4%) occurred after the first dose,
with lower rates following the second (13.3%) and third
(2.2%) doses. When vaccinated with BioNTech, 84.6%
had a reaction with the first dose, while 80% of those vac-
cinated with CoronaVac reported reactions with the first
dose. Additionally, 53.9% of patients who reacted to BioN-
Tech and 57.9% of those who reacted to CoronaVac expe-
rienced the reaction within the first-hour post-vaccination.
Skin testing was not performed on all participants because
the patient did not give consent.

Skin testing with PEG and polysorbate 80 was per-
formed in 57.7% of the patients who reacted to BioN-
Tech and all were negative. Among CoronaVac-reactive
patients, only four underwent testing, with one patient
(5.3%) showing a positive reaction to PEG. The frequency
of anaphylaxis was 73.1% for the BioNTech and 68.4% for
the CoronaVac vaccine. Reaction severity was assessed
per World Allergy Organization (WAO) criteria, with
42.2% experiencing grade 4 reactions (Table I). The most
frequent symptoms were dyspnea (62.2%), urticaria and
angioedema (60.0%), and syncope (37.8%).

When analyzing the presence of additional co-morbid-
ities between the groups, the overall co-morbidity rate was
37.8% in the vaccine-reaction group, compared to 54% in
the control group. Hypertension and coronary artery dis-
ease were present in 15.8% and 10.5% of the patient and
control groups, respectively, and the most common con-
comitant disease was hypertension (15.8%). Other preva-
lent diseases included hypothyroidism (12.6%), diabetes
mellitus (11.6%), and malignancies (5.3%) (Table II). The
comorbidities observed in the patient group showed no
significant differences between those with and without
anaphylaxis.

Allergic manifestations were more common in the pa-
tient group with hypersensitivity to COVID-19 vaccines.

Table I. Distribution of the severity of the hypersensitivity reactions to COVID-19

Immediate reaction <1 hour

n=25 (56%)

Immediate reaction 1-6 hours
n=20 (44%)

Grade 1, n (%) 2 (4.44)
Grade 2, n (%) 0(0.0)
Grade 3, n (%) 8 (17.77)
Grade 4, n (%) 14 (31.11)
Grade 5, n (%) 1(2.22)

11 (24.44)
0 (0.0)
3 (6.66)

5(11.11)
1(2.22)
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Allergic rhinitis was the most prevalent allergic manifesta- occurred. Skin testing was performed with available and
tion in the patient group (71.1%) (Table III). Drug aller- known culprit drugs and only ampicillin and amoxicil-
gies (60%) were identified as a significant risk factor, with lin among these yielded positive skin test results, while

an odds ratio (OR) 0 8.939 (95% confidence interval: 3-31, all NSAID-related skin tests were negative. Additionally,
p=0.001). Upon reviewing the available medication data, allergic asthma (OR: 4.325, 95% CI: 1-18, p=0.042) was
most of the formulations did not contain PEG. In all cases, associated with an increased risk for hypersensitivity reac-
more than six months had passed since the drug reactions tions to COVID-19 vaccines (Table IV).

In our clinic, an alternative vaccine was recommended

Table II. Co-morbidities of patients who experienced to all patients who had hypersensitivity reactions follow-
hypersensitivity reactions with COVID-19 vaccines ing any dose of a COVID-19 vaccine. However, during the
Patients pandemic period, some patients chose to receive the same
n=45 vaccine—particularly BNT162b2 (BioNTech)—based on
Hypertension, n (%) 8 (17.8) their belief in its higher efficacy and proceeded with re-
Diabetes mellitus, n (%) 8 (17.8) vaccination by their own preference. We did not perform
Coronary artery disease)n (96) 5(11.1) these re—vacc1nat10n§ ourse?ves; ra‘Fher, we recomm(?nd—
1 ed that they be carried out in hospitals with appropriate

Hypothyroidism, n (%) 5(11.1) . . ers N
emergency and intensive care facilities. Re-vaccinations

. . 0
sedlignanciceile) 264 were conducted in appropriate medical settings using a
Bechet's disease, n (%) 2 (44) graded protocol (1/10, 1/4, 1/2, and the remaining dose),
Chronic obstructive pulmonary disease, n (%) 1(2.2) administered at 30-minute intervals under close observa-
Rheumatoid arthritis, n (%) 1(2.2) tion. No premedication was given, as its efficacy remains
Gout disease, n (%) 1(2.2) controversial and it may potentially mask early signs of
Hashimoto’s thyroiditis, n (%) 1(2.2) anap.hyl.ams during subsequent doses (30). 'Therefore., pre-
E—— hemat %) 122) medication was not recommended for patients receiving
ystemic fupus erythematosus, n (% ' alternative vaccines. Patients who opted to receive the
Factor 5 Leiden mutation, n (%) 1(2.2)

same vaccine again did so on their own initiative, and it
was later reported that the graded challenge protocol (1/10,
1/4, 1/2, and the remaining dose) was applied without pre-

Table III. Allergic manifestations in the patient and control

groups medication. In our clinic, no patients were re-vaccinated
Patients Control groups in outpatient clinics or inpatient wards, nor was this ap-
n=45 n=50 proach recommended. All patients requiring re-vaccina-
Drug allergy, n (%) 27 (60) 4(8) tion were advised to undergo the procedure in hospitals
Asthma, n (%) 21 (46.7) 4(8) equipped to provide immediate emergency intervention
Allergic Rhinitis, n (%) 32 (71.1) 12 (24) and access to intensive care if necessary. Although no pa-
Food allergy, n (%) 3(6.7) 12) tients ultimately r.equlred intensive care, this Precautlon-
ary recommendation was made to ensure patient safety

Venom allergy, n (%) 6 (13.3) 1(2) . . .
, - and effective management of potential adverse reactions.
Atopic dermatitis, n (%) 4(8.9) 2(4) Among the patients who had a hypersensitivity reaction
Chronic urticaria, n (%) 9 (20.0) 4(8) to any COVID-19 vaccine, 55.6% declined to receive fur-

Table IV. Predictors of hypersensitivity reactions to COVID-19 vaccines (Logistic regression analysis)

p-value Odds ratio 95% Confidence interval
Drug allergy 0.001 8.939 2.540-31.464
Allergic Asthma 0.042 4.325 1.055-17.730
Allergic Rhinitis NS 0.858 0.265-2.773

Abbreviations: NS - Not significant.
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ther vaccination. Seven patients were administered an
alternative vaccine, while 13 received the same vaccine.
Among these, only one patient had a hypersensitivity reac-
tion again (Table V). Additionally, 10 patients developed
chronic urticaria after vaccination and are being followed
up at our clinic. In one patient, recurrent idiopathic ana-

phylaxis occurred following BioNTech vaccination, and
was refractory to prophylactic high-dose antihistamines
and corticosteroids. Serum tryptase levels measured 2 h
and 1 day after anaphylaxis were 8.17 and 4.89 ng/mL, re-
spectively. This difference was 2.30, more than 20% of the
baseline value, verifying the anaphylaxis diagnosis. The

Table V. Clinical Profiles and Outcomes in Patients Evaluated for COVID-19 Vaccine Allergy

. . .1 Clinical Vaccine PEG skin Reaction During Baseline
Patient Allergic comorbidity findings type test result Subsequent dose Re-Vaccination  Tryptase
Asthma Allergic Dyspnea, Not Not
Patient 1 rhinitis urticaria, BioNTech peerrmed CoronaVac No alilerglc perf.ormed
Food allergy and (patient reaction (patient
(unknown trigger) angioedema refusal) refusal)
Asthma
Allergic rhinitis Dyspnea, Not No further
. Drug allergy urticaria, . performed  vaccination
Patient 2 (unknown antibiotic; angioedema, BioNTech (patient (patient 285
uvular edema and and syncope refusal) preference)
dyspnea)
Pruritus, No further Not
Patient 3  None urticaria, BioNTech  Negative Vac91nat10n p erff)rmed
and (patient (patient
angioedema preference) refusal)
Asthma
Allergic rhinitis Dyspnea, Not No further
Patient 4 Drug allergy syncope, BioNTech peerrmed vaccination Lol
(anaphylaxis vomiting, (patient (patient
with ampicillin; and nausea refusal) preference)
radiocontrast media)
Asthma Dyspnea, Not No further
Patient 5 Allergic rhinitis urticaria, BioNTech perf'ormed vaccination 458
Drug allergy (dyspnea angioedema, (patient (patient
with NSAID) and syncope refusal) preference)
Asthma Allergic
rhinitis Drug allergy ~ Dyspnea, Not No further Not
Patient 6 (.unknown antibiotic; urtl.carla, CoronaVac perfprmed vacc.matlon perf.ormed
lip edema and angioedema, (patient (patient (patient
dyspnea) and syncope refusal) preference) refusal)
Atopic dermatitis
As.th.n'qa Allergic Not Patient received
thinitis Dyspnea erformed  the same vaccine No allergic
Patient7  Drug allergy ysp CoronaVac P<T . <18 6.03
. o and syncope (patient (alternative was  reaction
(reaction to vitamin B
refusal) recommended)
complex)
Allergic rhinitis Dyspnea, \I:;(;cfﬁlrg[liz;
Patient8  Food allergy urticaria, BioNTech  Negative (patient 5.81
(unknown trigger) angioedema preference)
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Table V. Continue

. . Lo Clinical Vaccine PEG skin Reaction During Baseline
Patient Allergic comorbidity findings type test result Subsequent dose Re-Vaccinationg Tryptase
Allergic rhinitis
Drug allergy (dyspnea No further Not
Patient 9 agd throat tightness Angioedc.zma BioNTech Negative Vacgination perfgrmed
with unknown and pruritus (patient (patient
antibiotic and preference) refusal)
NSAID)
Dyspnea, Patient received
Patient 10 None urticaria, BioNTech  Negative the Same vacne Syncope 5.88
and (alternative was
angioedema recommended)
Patient received Not
Patient 11  Allergic rhinitis Urticaria BioNTech  Negative the Same vacciie No alilerglc perff)rmed
(alternative was  reaction (patient
recommended) refusal)
No further Not
. Asthma Allergic . . vaccination erformed
Patient 12 thinitis & Dyspnea BioNTech  Negative (patient ?patient
preference) refusal)
Dyspnea, No further
Patient 13  Allergic rhinitis urtl.carla, BioNTech  Negative vacc.matlon 7.10
angioedema, (patient
and syncope preference)
Asthma
Allergic rhinitis No further Not
Pati Drug allergy (dyspnea Dyspnea . vaccination performed
atient 14 Lo CoronaVac Negative . .
and urticaria with and syncope (patient (patient
unknown antibiotic preference) refusal)
and NSAID)
Patient received
Patient 15 None Syncope BioNTech  Negative the SamE Vaccine No al‘lerglc 6.39
(alternative was reaction
recommended)
Patient received Not
. Asthma . . the same vaccine  No allergic erformed
Patient 16 Allergic rhinitis Dyspnea BioNTech  Negative (alternative was reactiong I()patient
recommended) refusal)
Asthma
Allergic rhinitis Not Patient received
Patient 17 D'rug z.illergy (ur'ticaria Urticaria‘ BioNTech perf.ormed the same vaccine No al'lergic 456
with ciprofloxacin, and pruritus (patient (alternative was  reaction
metronidazole, and refusal) recommended)
NSAIDs)
Not No further Not
. Asthma Urticaria . erformed  vaccination erformed
Patient 18 Atopic dermatitis and pruritus BioNTech }()patient (patient I()patient
refusal) preference) refusal)
Allergic rhinitis
Venom-induced No further
Patient19 0P hylaxis Urticaria‘ BioNTech  Negative vacc'ination 8.98
Drug allergy and pruritus (patient
(urticaria with preference)
NSAIDs)
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Table V. Continue

. . Lo Clinical Vaccine PEG skin Reaction During Baseline
Patient Allergic comorbidity findings type test result Subsequent dose Re-Vaccination  Tryptase
Asthma Er)sz ;?:’ Not Patient received
Patient 20  Allergic rhinitis angioedema, CoronaVac perfprmed the same vaccine No alilerglc 3.29
Chronic urticaria syncope (patient (alternative was  reaction
and pru;i tus refusal) recommended)
Not
Dyspnea, performed No allergic
Patient 21 Atopic dermatitis angioedema, CoronaVac . BioNTech . 2.90
R E— (patient reaction
refusal)
Dyspnea, Not No further
Patient 22 Allergic rhinitis urt{carla— CoronaVac perf.ormed vaccllnatlon 3.64
angioedema, (patient (patient
and syncope refusal) preference)
Not No further
Drug allergy Dyspnea erformed  vaccination
Patient 23  (penicillin-induced ysp CoronaVac P . 3.39
T k) and syncope (patient (patient
refusal) preference)
Allergic rhinitis
Drug allergy Dyspnea Patient received
Patient 24 (ur'.clc.ar%a with and CoronaVac Positive the same vaccine No al.lerglc 5.15
antibiotics; vomitin (alternative was  reaction
angioedema with 8 recommended)
NSAIDs)
Asthma Er}';fg ;r?:, Not Patient received
Patient 25 Allergic rhinitis angioedema, CoronaVac perf.ormed thle Same vacciie No al.lerglc 329
Chronic urticaria pruritus (patient (alternative was reaction
and sync,ope refusal) recommended)
Venom-induced Not Patient received Not
Patient 26  anaphylais Urticaria CoronaVac performed  the same vaccine No allergic performed
Atopic dermatitis (patient (alternative was  reaction (patient
P refusal) recommended) refusal)
Allergic rhinitis Not
Patient 27 Drug allergy Syncope and CoronaVac performed BioNTech No allergic 34
(urticaria; unknown  vomiting (patient reaction ’
drug) refusal)
No further
Patient 28  Allergic rhinitis Syncope BioNTech  Negative Vac§1nat10n 7.85
(patient
preference)
Allergic rhinitis Dyspnea,
Chronic urticaria urticaria, 52221222; N;tforme d
Patient 29 Drug allergy angioedema, CoronaVac Negative (patient F P
(urticaria with and P P
NSAIDs) fasitzssion preference) refusal)
Drug allergy (urticaria
XZEEESAID) Not Patient received Not
Patient 30  Allergic rhinitis Urticaria CoronaVac perf'ormed the same vaceine No alvlerg1c P erff)rmed
Food allergy (patient (alternative was  reaction (patient
(anaphylaxis with refusal) recommended) refusal)
shrimp)
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Table V. Continue

. . . 1.. Clinical Vaccine PEG skin Reaction During Baseline
Patient Allergic comorbidity findings type test result Subsequent dose Re-Vaccination  Tryptase
Asthma Dyspnea,
Allergic rhinitis urticaria, No allereic
Patient 31 Drug allergy (dyspnea angioedema, BioNTech Negative CoronaVac reac tiong 4.60
and lip angioedema  syncope,
with unknown drug)  and pruritus
Drug allergy (dyspnea ?)r,lsp nea, Nortf rmed No fiurftze;
Patient 32 with unknown ongHe CoronaVac Periorme yacematio 4.35
s swelling, (patient (patient
antibiotic) & P P
and syncope refusal) preference)
Venom-induced Uvula Not No further
Patient33 .°P hylaxis edemaand  BioNTech perfgrmed vaccination 7.90
Drug allergy (dyspnea dvspnea (patient (patient
with NSAID) Ysp refusal) preference)
Asthma Dyspnea,
Allergic rhinitis urticaria, Not
Chronic urticaria angioedema, erformed No allergic
Patient 34 Drug allergy syncope, CoronaVac F atient BioNTech reactiong 4.27
(radiocontrast diarrhea, rgfusal)
media-induced and
anaphylaxis) vomiting
Chronic urticaria . .
Drug allergy Urticaria Neortformed fl?:se;lrtnreexcrzlc\;eige No allergic
Patient 35 (urticaria- and BioNTech P& . “crg 3.09
ancioedema with etk (patient (alternative was  reaction
ng AIDs) refusal) recommended)
Asthma
Allergic rhinitis N(;tf rmed No f}gtze;
Patient 36 Drug allergy (dyspnea Urticaria CoronaVac Periorme vacematio 6.19
with unknown (patient (patient
refusal) preference)
NSAID)
Chronic urticaria
Dyspnea, Not No further
Drugallergy urticaria erformed  vaccination
Patient 37 (urticaria- o BioNTech P . 2.31
etk T angioedema, (patient (patient
NSAIDs) and pruritus refusal) preference)
Syncope, No further
. Asthma dyspnea, . . vaccination
Patient 38 Allergic rhinitis and BioNTech  Negative (patient 8.76
hypotension preference)
Allergic rhinitis
Venom-induced
anaphylaxis Dyspnea, Not
Patient 39 Chronic urticaria urticaria, BioNTech performed CoronaVac No allergic 6.19
Drug allergy angioedema, (patient reaction ’
(urticaria- and pruritus refusal)
angioedema with
NSAIDs)
Allergic rhinitis
Chronic urticaria Neortforme d I\Loccfﬁggzrn
Patient 40 Drug allergy Urticaria CoronaVac P<T vace 9
(Urticaria with (patient (patient
refusal) preference)

unknown drug)
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Table V. Continue

. . . 1.. Clinical Vaccine PEG skin Reaction During Baseline
Patient Allergic comorbidity findings type test result Subsequent dose Re-Vaccination  Tryptase
Patient 41 Chronic urticaria Urticaria CoronaVac Negative BioNTech No al.lerglc 4.92
Asthma reaction
Asthma
Allergic rhinitis
Food allerg.y . Dy§p nea, Not No further
(anaphylaxis with urticaria, erformed  vaccination

Patient 42 shrimp) laryngeal BioNTech P¢"" . 4.98
Drug allergy edema, (patient (patient
(radiocontrast syncope refusal) preference)
media-induced
anaphylaxis)
Asthma
Allergic .rh1n1t1s — Not No further Not
VG Urticaria erformed  vaccination erformed

Patient 43 anaphylaxis and CoronaVac F B (patient I() S
Drug allergy (dyspnea angioedema P b b
and urticaria with refusal) preference) refusal)
unknown antibiotic)
Allergic rhinitis Urticaria No further

Patient 44 Drug al.lergy (d}rspnea and BioNTech  Negative vaccination 4.89
and urticaria with . (patient

angioedema
unknown antibiotic) preference)
Venom-induced
anaphylaxis Patient received Not
. Drug allergy (dyspnea . . the same vaccine  No allergic performed

and throat tightness alternative was reaction atient

Patient 45 dth igh Dyspnea BioNTech  Negative (al . 3 (pati
with unknown recommended) refusal)
antibiotic)

NSAIDs: Nonsteroidal anti-inflammatory drugs
treatment regimen included cetirizine 10 mg/day, fexof- DISCUSSION

enadine 180 mg twice a day, ketotifen 2 mg/day, and meth-
ylprednisolone 16 mg/day. However, after the cessation of
methylprednisolone, anaphylaxis attacks and chronic ur-
ticaria continued under high-dose antihistamines. There-
fore, omalizumab 300 mg per month was initiated, and the
patient’s attacks were successfully brought under control
with this treatment. The patient continues to be monitored
at our clinic. Additionally, food-dependent exercise-in-
duced anaphylaxis (FDEIA) was excluded, as the patient’s
anaphylactic episodes were unrelated to food intake or
physical exertion. Furthermore, no evidence of food-spe-
cific IgE sensitization was detected. However, tryptase lev-
els were not routinely assessed in the emergency depart-
ments where other patients were initially managed. For
cases in which we were able to measure baseline tryptase
levels in our clinic, these values are presented in Table V.

In our study, drug allergies and asthma were identified
as significant contributors to hypersensitivity reactions to
COVID-19 vaccines. These findings highlight the impor-
tance of thorough medical history evaluations to identify
individuals at higher risk. While not a universal rule for all
vaccines, our results are particularly valuable for under-
standing reactions to COVID-19 vaccines and may also
offer insights for vaccines with mechanisms that are not
yet fully understood.

The predominance of hypersensitivity reactions af-
ter the first dose of the COVID-19 vaccine in our study
(84.4%) is consistent with previous reports, including data
from the United States, where anaphylaxis occurred at a
rate of 11.1 per million doses following the first dose of the
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Pfizer-BioNTech vaccine (31). One potential explanation
for this phenomenon is pre-existing sensitization to PEG,
an excipient found in mRNA vaccines. However, skin test-
ing for PEG and polysorbate 80 was negative in most pa-
tients in our study, except for one case. This suggests that
mechanisms other than IgE-mediated hypersensitivity,
such as direct mast cell activation or non-IgE-mediated
immune responses, may also contribute to these reactions.
Additionally, the psychological stress and fear associated
with an emerging disease during the pandemic may have
contributed to heightened sensitivity or misattribution of
symptoms as allergic reactions. Given the challenges of
diagnosing anaphylaxis under pandemic conditions, labo-
ratory markers such as tryptase levels were not systemati-
cally recorded in all cases. This limitation further compli-
cates the ability to differentiate true anaphylactic reactions
from anxiety-related or vasovagal responses. Interestingly,
hypersensitivity reactions did not recur in most patients
upon re-vaccination. This may be explained by the resolu-
tion of transient cofactors (e.g., infections, stress, or con-
current medications) that may have contributed to the ini-
tial reactions. Additionally, differences in vaccine storage,
handling, or administration conditions during the initial
dose may also have played a role in altering the clinical re-
sponse upon re-vaccination. These observations highlight
the need for further research into the underlying immuno-
logical mechanisms of vaccine-induced hypersensitivity.

While asthma has been established as a risk factor for
a severe COVID-19 clinical picture due to its impact on
lung function (32-34), its role in predicting hypersensitiv-
ity reactions to COVID-19 vaccines remains uncertain. A
systematic review and meta-analysis based on 119 studies
including 403,392 cases have shown that the prevalence
of asthma in COVID-19 patients was similar to the gen-
eral population (8.3% vs. 4.3-8.6%) and did not indicate
an increased risk for adverse COVID-19 outcomes (35).
However, we found an association between asthma and
the development of hypersensitivity reactions to the CO-
VID-19 vaccine in this study (p=0.042). This finding, al-
though noteworthy, may become clearer with studies in-
cluding a larger number of patients. On the other hand, it
highlights the importance of closer monitoring and longer
observation periods for asthmatic patients during vacci-
nation, suggesting the need for more careful management
before vaccination in this group.

Studies on the link between prior drug allergy history
and the risk of allergic reactions to COVID-19 vaccines

are limited. Some evidence suggests an elevated risk in
such individuals (36,37). In our study, drug allergy (OR:
8.939, p=0.001) was determined as significant risk factor
for anaphylaxis. Luxi et al. found that individuals with a
history of drug allergy may have a heightened sensitivity
to COVID-19 mRNA vaccines, especially to components
like PEG and polysorbate 80, underscoring the importance
of thorough pre-vaccination screening (38). In alignment
with these findings, carefully assessing the patients’ drug
allergy history before vaccination is advisable.

PEG has been clearly implicated in the reported hyper-
sensitivity reactions against COVID-19 vaccines in some
publications (15,16,39). However, managing patients with
suspected hypersensitivity reactions requires individual-
ized decisions, considering the risk-benefit ratio. Notably,
hypersensitivity reactions to PEG depend on its molecular
weight, and patients with PEG allergy have been reported
to tolerate COVID-19 vaccines in most cases (16). The role
of other excipients, such as polysorbate 80 (PS80), in al-
lergic reactions remains controversial (40,41). In a study
conducted by Nappi et al.,, a skin test positivity rate of
12.7% for PEG and polysorbate 80 was reported among
patients evaluated for hypersensitivity reactions to mRNA
COVID-19 vaccines, yet no severe reactions occurred in
those who were re-vaccinated (42). Although CoronaVac
does not contain PEG, skin testing for PEG was performed
in some patients due to the necessity of subsequent vac-
cination with mRNA vaccines containing PEG and patient
safety concerns. Given the urgency of mass vaccination ef-
forts, ensuring a safer alternative was essential. Addition-
ally, one patient who experienced a reaction to CoronaVac
tested positive for PEG, despite having no prior reac-
tions to PEG-containing medications. This finding raises
the possibility of previously unrecognized sensitization
mechanisms or non-specific immune activation pathways
contributing to hypersensitivity reactions, emphasizing
the need for further research. Furthermore, as newly in-
troduced and upcoming vaccines may contain unknown
excipients or altered formulations, this approach was cho-
sen to ensure safe vaccination strategies in the evolving
landscape of COVID-19 immunization.

In our study, a significant proportion of patients devel-
oped CU following mRNA COVID-19 vaccination. While
PEG hypersensitivity has been suggested as a potential
trigger for vaccine-related reactions, most of our patients
tested negative for PEG-specific reactivity. Instead, we
considered alternative immunological mechanisms, par-
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ticularly vaccine-induced autoreactivity. Previous studies
have demonstrated that SARS-CoV-2 infection is associ-
ated with elevated autoantibody production through mo-
lecular mimicry involving the viral spike protein (43-45).
Given that CU is well recognized as an autoimmune-medi-
ated condition (46), it is plausible that immune dysregula-
tion triggered by mRNA vaccination may contribute to its
development. Indeed, some reports have documented CU
onset within a few months of mRNA vaccine administra-
tion (47-49). These findings suggest that vaccine-induced
immune responses, rather than PEG exposure, may play
a more significant role in CU development in this patient

group.

A recent study by Glimiisburun et al. demonstrated the
successful administration of the second dose of the same
COVID-19 vaccine in patients with prior hypersensitivity
reactions through a graded dose escalation protocol that
included premedication (50). This aligns with our find-
ings, where we recommended graded dose administra-
tion—using an alternative vaccine—in settings equipped
for emergency intervention. In contrast, some patients in
our cohort independently chose to receive the same vac-
cine at external centers. Interestingly, only one of these pa-
tients experienced a recurrent reaction. The key difference
between our approach and that of Giimisburun et al. lies
in the absence of premedication in our patients. Despite
this, outcomes were largely favorable, suggesting that dose
fractionation alone—without the need for premedica-
tion—may be sufficient to reduce the risk of hypersensitiv-
ity reactions. This observation warrants further investiga-
tion and may support the safe use of a graded challenge
protocol as a standalone strategy in select cases.

One patient in the current study developed recurrent
idiopathic anaphylaxis following BioNTech mRNA COV-
ID-19 vaccination, and was unresponsive to prophylactic
treatment. Despite high-dose antihistamines, the symp-
toms persisted after corticosteroid cessation, necessitating
omalizumab 300 mg/month to successfully control the
condition (51). This suggested that autoreactivity trig-
gered by mRNA vaccination may contribute to anaphy-
laxis, similar to mechanisms observed in chronic urticaria.
To our knowledge, this is the only reported case of recur-
rent idiopathic anaphylaxis following mRNA vaccination,
highlighting the need for further studies to explore the un-
derlying immunological pathways.

Our study is limited by the inability to test all partici-
pants and by the fact that only patients who applied to our
outpatient clinic could be evaluated. Despite this limita-
tion, the results suggest that additional factors may play
a role in vaccine-induced hypersensitivity reactions. Our
study is further limited by the fact that patients were re-
ferred to our clinic from emergency rooms, and this refer-
ral process was accepted as the basis for inclusion. How-
ever, this approach has its challenges, as not all physicians
may accurately recognize anaphylaxis. In Tiirkiye, over
152 million COVID-19 vaccine doses have been admin-
istered, with nearly 58 million individuals receiving at
least one dose. However, national data on the frequency of
vaccine-related allergic reactions remain scarce, limiting
the ability to compare our findings with population-wide
statistics. The absence of tryptase testing in many emer-
gency departments, which could serve as a confirmatory
diagnostic tool, is an additional limitation. Moreover, we
cannot account for patients who may have been referred
to us with misdiagnosed cases, such as vasovagal reactions,
which represents another limitation of our study. Expand-
ing diagnostic capabilities and ensuring systematic adher-
ence to guidelines could help mitigate these challenges
and improve the accuracy of identifying true anaphylactic
cases.

CONCLUSION

We indicated that the presence of drug allergy and
allergic asthma was associated with an 8.9 and 4.3-fold
increased risk for the development of hypersensitivity
reactions to COVID-19 vaccines, respectively. However,
we did not detect any impact of clinical features on the
severity of a reaction. This study has strengths in predict-
ing vaccine-induced hypersensitivity reactions. To our
knowledge, this is the largest study in the field of allergy
and immunology, based on patients who applied to allergy
and immunology outpatient clinics in Tiirkiye and experi-
enced hypersensitivity reactions with COVID-19 vaccines,
and examined the individual demographic characteristics
of patients experiencing these reactions by cause. Perhaps
the presence of a history of allergic asthma and drug al-
lergy can be used to predict hypersensitivity reactions that
may occur for other vaccines to be administered and may
reduce vaccine-related complications by encouraging lon-
ger observation of these patients in hospitals after vaccina-
tion.
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