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Abstract
Objective: The aim of this study was to assess the association between allergic reactions after 
COVID-19 vaccination and the history of high-risk allergy, individual predisposing factors such 
as age and gender, and COVID-19 vaccine type. 
Materials and methods: This retrospective cohort study included 234 adult patients (18 years 
old and above) who underwent a COVID-19 vaccine allergy test up until February 2023 in 
a Clinic of Allergy and Clinical Immunology in the University Clinical Center of Kosovo. All 
patients suspected of allergy underwent skin testing: SPT (skin prick test) and IDT (intradermal 
test) using either an mRNA (ribonucleic messenger acid) vaccine (BNT162b2, Pfizer-BioNTech) 
and/or an adenoviral vector vaccine (AZD1222, AstraZeneca). Subsequent immunization was 
administered under careful medical observation.
Results: Among the 234 patients with a high-risk allergy profile, several potential risk fac-
tors were identified, including a history of multiple allergies, previous anaphylaxis, and/or 
drug allergies. In our cohort, food allergies were reported by 20 patients (8.5%) and multiple 
drug allergies were reported by 118 patients (50.4%). Due to the retrospective nature of the 
study, we cannot establish causality. Therefore, older age and receipt of the Pfizer-BioNTech 
vaccine were found to be associated with increased allergic reactions after COVID-19 vaccina-
tion, while male gender was associated with decreased risk. Although previous allergic man-
ifestations were common among those with reactions, they were not significantly associated 
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Introduction

The onset of the COVID-19 pandemic has led to widespread 
health, economic, and societal impacts globally. According 
to the WHO (World Health Organization), COVID-19, the 
cause of the coronavirus pandemic, is caused by various 
mutated strains of Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2).1 This novel virus first appeared 
in December 2019 in China and later spread worldwide. 
Globally, there are over 777 million confirmed cases of 
COVID-19, including over 7.1 million deaths.2 According to 
official statistics, from the start of the pandemic Kosovo 
has registered approximately 274,000 COVID-19 cases and 
3200 deaths. 

Despite numerous protective measures, the profound 
impacts of COVID-19 continue to affect human lives, eco-
nomic stability, and various other societal aspects. To 
date, vaccination remains the main tool to prevent mor-
bidity and mortality and to control the pandemic by reduc-
ing transmission and protecting human lives. Vaccine 
development progresses through multiple stages, starting 
with animal-based preclinical tests to evaluate safety and 
efficacy. It then moves to human clinical trials,3,4 initially 
involving a limited number of volunteers and progressively 
expanding to include more participants to enhance the 
reliability of safety and efficacy data.3 COVID-19 vaccines 
were introduced on July 22, 2020, and to date, more than 
13.64 billion doses have been administered globally. This 
indicates that approximately 67% of the global population 
has completed the primary vaccination series of the COVID-
19 vaccine while 32% has received at least one booster.2 In 
Kosovo, as of May 21, 2022, approximately 46% of the total 
population had received a complete primary series of the 
COVID-19 vaccine.2 The Pfizer/BioNTech and Astra Zeneca 
vaccines became one of the leading tools in the battle 
against the pandemic.4 Both types of vaccines have been 
associated with COVID-19 vaccine reactions and adverse 
events, including some local reactions such as redness, 
swelling, and pain at the injection site and some systemic 
reactions such as fever, fatigue, headache, chills, vomit-
ing, diarrhea, and new or worsening muscle/joint pain.5 
Additionally, while uncommon, COVID-19 vaccines can 
cause severe side effects such as anaphylaxis, blood clots, 
myocarditis, pericarditis, along with auditory changes like 
hearing loss and tinnitus; however, the incidence of ana-
phylaxis remains low, affecting only a small fraction of vac-
cinated individuals.6

Hence, ensuring the safety of COVID-19 vaccines is cru-
cial, prioritizing the outweighing of benefits over risks. 
Through diligent monitoring and management of rare 

adverse events, healthcare professionals maintain the 
vaccines’ efficacy and safety, safeguarding both individuals 
and public. However, severe or rare adverse events may 
not be identified in phase 3 trials due to limited sample 
size, inclusion criteria, and participants’ characteristics, 
which may differ from the population receiving the immu-
nization.7 Throughout clinical trials, individuals who previ-
ously had allergic reactions to vaccine components or other 
vaccines were not included. Similarly, those with allergies 
experienced typical skin reactions post-vaccination, includ-
ing reactions at the injection site, urticaria, morbilliform, 
and erythromelalgia reactions as well as herpes zoster, 
chilblains, and sensations of burning feet. Additionally, 
although rare, some recipients have shown severe allergic 
reactions like anaphylaxis,8 leading to more severe symp-
toms, including respiratory difficulties, facial and throat 
swelling, and lowered blood pressure.9 In these cases, 
immediate medical attention is necessary to prevent fur-
ther complications. Raising awareness about the potential 
risks and symptoms of severe allergic reactions to COVID-19 
vaccines is crucial. Prompt identification and appropriate 
management of these reactions are key to reducing com-
plications and enhancing the safety of vaccine recipients. 
Notably, more than 90% of anaphylactic cases following 
vaccination have occurred in females, with 81% having 
reported previous allergies. Furthermore, our study did 
not include specific testing for polyethylene glycol (PEG), 
which is suggested as a potential allergen in COVID-19 vac-
cines. This is a limitation, as we cannot confirm whether 
observed allergic reactions were indeed PEG-related. Due 
to growing concerns over vaccine-induced allergic reac-
tions, both medical professionals and researchers have 
been compelled to issue updated safety guidelines for 
administering these vaccines to individuals with known 
allergies. Despite these recommendations, uncertainty 
remains, and healthcare providers should educate their 
patients about potential allergic reactions and ensure seek-
ing immediate medical attention if symptoms arise.10

In the Republic of Kosovo, vaccination against COVID-19 
began on March 2021 based on the State Plan for vacci-
nation against COVID-19, drawn up by the Committee for 
immunization against COVID-19 within the Ministry of 
Health. As in other countries in the region, vaccine sup-
ply was initially limited; therefore, vaccination was prior-
itized for high-risk populations, including health workers, 
residents in nursing homes and all social workers, and 
people aged over 80 years as well as people with chronic 
diseases (people on dialysis, with diabetes, cardiovascular 
disease).11 The second phase included the following pri-
oritization: people aged 65–79 years, other persons with 

with increased risk after adjustment for confounders. The absence of a control group consist-
ing of vaccinated individuals without a high-risk allergy history limits the generalizability of 
our findings.
Conclusions: Immediate allergic reactions to COVID-19 vaccines are rare but can be severe and 
reoccur. Findings suggest that gender and age-specific factors may influence the response to 
the vaccine. Nevertheless, COVID-19 vaccines remain a critical tool in preventing severe dis-
ease and controlling the ongoing pandemic.
© 2025 Codon Publications. Published by Codon Publications.
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chronic diseases, and teachers and security forces involved 
in the management of COVID-19. The third phase included 
vaccination of approximately 50% of the general popula-
tion, including in the age group of 40–64 years, the remain-
ing population with significant health conditions, and public 
sector workers.12

The aim of this study was to assess the association 
between the history of high-risk allergy and the risk of 
allergic reactions after COVID-19 vaccination. The findings 
of this study could support the national strategic readiness 
and response plan of the Republic of Kosovo. Finally, this 
study aimed to predict the post-vaccination side effects 
based on individual predisposing factors such as age, 
gender, and COVID-19 vaccine type.

Materials and Methods

This retrospective cohort study included 234 adult patients 
(aged 18 years and above) who underwent COVID-19 vac-
cine allergy testing up to February 2023 at the Clinic of 
Allergy and Clinical Immunology, University Clinical Center 
of Kosovo. The vaccine allergy tests were done by trained 
allergologists. The recruitment of patients was done 
through referral from other health facilities. All relevant 
health facilities were informed to refer patients with a his-
tory of COVID-19 vaccine allergy or those considered high-
risk for allergic reactions. The participants were divided 
into two groups: patients with a history of hypersensitiv-
ity to the first COVID-19 vaccine dose and patients with 
a high risk of allergic reaction, including atopic, allergy, 
or anaphylaxis history. Those with a prior diagnosis of 
uncontrolled asthma, acute urticaria, or angioedema were 
excluded if they were receiving antihistamines or cortico-
steroids or had mastocytosis.

This study collected anamnesis data of the patients 
who fulfilled the inclusion criteria. Furthermore, all 
patients suspected of allergy underwent skin testing: SPT 
(skin prick test) and IDT (intradermal test) with COVID-19 
vaccine (mRNA [ribonucleic messenger acid] and adenovec-
tor viral vaccines). The standardized workup consisted of 
skin tests with two anti-SARS-CoV-mRNA vaccine and adeno 
viral vector vaccine. SPTs with histamine and NaCl (sodium 
chloride) 0.9% were used as positive and negative controls. 
If skin tests were negative, SPT (1:1) and IDR at dilutions of 
1:100 and 1:10 were performed after 48 hours. If skin tests 
returned positive, a complementary workup was done, 
including mRNA and adenoviral vector vaccine (SPT 1:1, 
IDR 1:100 and 1:10). IDR with NaCl 0.9% was used as a neg-
ative control. Skin tests were performed on the anterior 
face of the forearm. SPT was performed with allergy lan-
cets (Staller point, STALLERGENES GmbH, Kamp-Lintfort, 
Germany) and IDR was performed with tuberculin syringes 
for the vaccines (1 mL syringes with 25G or 27G needles). 
The volume injected for IDR was adjusted to reach an ini-
tial wheal of 3–5 mm. The skin test was considered positive 
in the case of a papule of 3 mm or more in comparison 
to the steady-state with erythema at 20 minutes. The test 
was considered inconclusive if a papule measuring less 
than 3 mm was observed or if there was no erythema in 
the negative control test (NaCl 0.9%). It is important to 
acknowledge that the SPT and IDT are not fully validated 

for COVID-19 vaccines. The sensitivity and specificity of 
these methods for detecting vaccine allergies remain 
under investigation. Data were collected using a survey 
questionnaire administered to the health professionals 
that included a part with demographic data and data on 
the patient; allergies (air, food, drug allergy, vaccines, and 
ingredients of vaccine); and data on clinic manifestation 
(local, systemic, anaphylaxis) and comorbidities. 

This study was performed in accordance with the 
Declaration of Helsinki and with the approval of the 
University Clinical Center of Kosovo institutional review 
board.

Statistical analysis

Statistical analysis was performed using SPSS Statistics 
for Windows, version 27.0 (IBM Corp., Armonk, NY, USA). 
Frequencies and percentages were measured for categor-
ical data and quantitative variables were analyzed using 
measures of central tendency (mean, median, minimum, 
and maximum values) and measures of dispersion (standard 
deviation). Pearson’s chi-squared test (χ²) or Fisher’s exact 
test was used to assess associations between categorical 
variables. Risk factors were quantified using relative risks 
(RRs) and 95% confidence intervals (CIs). A two-sided anal-
ysis with a significance level of p < 0.05 was used to deter-
mine statistical significance.

Results

Patient characteristics

During the study period, 234 patients with a history of aller-
gic reactions were evaluated at the Clinic of Allergy and 
Clinical Immunology, University Clinical Center of Kosovo. 
Most patients were female (69.66%), with a mean age of 
43.07 ± 15.5 years. A strong majority had a medical history 
of prior allergies (99.57%) while 73.50% had some kind of 
allergic manifestation. Specifically, local allergic manifes-
tations were observed in 35.89% of patients (Table 1).

The main reasons for referral included concern for 
potential allergy (n = 233), a suspected allergic reaction to 
a non-COVID-19 vaccine (n = 22), and a suspected allergic 
reaction to the first dose of a COVID-19 vaccine. Patients 
testing negative were recommended to receive a vaccine 
based on established guideline criteria. 

Association of demographic characteristics and 
risk of allergic reaction

An analysis of patient medical histories before the initial 
vaccination with any of the COVID-19 vaccines included 
in this study indicated that females across all age groups 
exhibited a higher likelihood of experiencing aller-
gic events. Notably, the RRs for adverse allergic reac-
tions in females compared to males escalated from 1.52 
in the youngest demographic to 3.80 among those aged 
50–59 years, before decreasing to 1.77 in individuals aged 
80–89 years. Despite these variations, the most significant 
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Table 1  Demographic characteristics and allergy history.

Characteristics Participants n (%) 
(N = 234)

Age 43.07 ± 15.5
Sex: female 163 (69.66%)
Prior allergic reaction, total 233 (99.57%)

Air 34 (14.53%)
Food 20 (8.55%)

Medicines 118 (50.43%)
Hymenoptera 23 (9.83%)
Previous vaccines 22 (9.82%
Ingredients in vaccine 4 (1.71%)
Other allergies 22 (9.40%)

Allergic manifestations, total 172 (73.50%)
Local 84 (35.89%)
Systemic 61 (26.06%)
Anaphylaxis 27 (11.58%)

Associated diseases of the patient
Cardiovascular 51 (21.78%)
Hypertension 30 (12.82%)
Hypotension 1 (0.48%)
Other CVD 20 (8.55%)
Diabetes 8 (3.42%)

Risk of potential allergic reaction
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Figure 1  Female-to-male ratio of the percentage reporting potential risk of allergic reaction prior to administrating the first 
dose of the COVID-19 vaccine.

disparities in RRs were predominantly seen in the age 
bracket of 30–69 years.

The female-to-male RRs for adverse events were higher 
following administration of the first vaccine dose (Figures 1 
and 2). For instance, in terms of adverse events, the most 
pronounced gender disparity was observed in the 50–59-
year age group, where the female-to-male RR peaked at 
5.01. In the context of allergic reactions specifically, the RR 
for females versus males was highest at 4.32 in the 40–49-
year age bracket and dropped to 1.84 among those aged 
18–19 years. Overall, the influence of age was marked, with 

the lowest gender-specific RRs occurring at the youngest 
and oldest ends of the age spectrum.

High-risk allergy history was associated with an 
increased risk of allergic reactions (RR = 2.48; 95% CI: 
1.95–3.28). Adjustment of other potential confounders did 
not change the association significantly (aRR = 2.87; 95% 
CI: 1.98–3.06). In the adjusted analyses, the presence of 
reported history of high-risk allergy was associated with an 
increased risk of diagnosed allergic reaction in the study 
after the administration of the Astra Zeneca Covid-19 vac-
cine (aRR = 3.93; 95% CI: 2.45–6.78) and Pfizer-BioNTech 
(aRR = 4.36; 95% CI: 2.63–7.58), although risks were consis-
tently higher after the Pfizer-BioNTech vaccine. 

Further analyses indicated that older age (RR = 1.00; 
95% CI: 0.98–1.00), a history of previous allergic reactions, 
and receipt of the Pfizer-BioNTech vaccine (compared to 
AstraZeneca) (RR = 1.49; 95% CI: 1.37–1.70) were associated 
with an increased risk of allergic reactions after COVID-19 
vaccination, while being male versus female was associated 
with a decreased risk of allergic reactions after (RR = 0.69; 
95% CI: 0.61–0.73) (Table 2). 

Discussion

Safety concerns—particularly those related to severe aller-
gic reactions—represent a significant barrier to the imple-
mentation of large-scale vaccination programs. To date, 
the safety data from clinical trials of the COVID-19 vac-
cine have largely lacked gender-specific analysis; instead, 
adverse events have been broadly compared between 
those receiving the vaccine and those in the placebo group. 
To our knowledge, this is one of the rare studies to report 
on demographic differences in the allergic risk associated 
with COVID-19 vaccine for highly allergic patients.

In our cohort, 234 patients defined as being at high 
risk for an allergic reaction were referred to receive 
immunization under medical observation. In this group, 
the mean age was 43 years and comprised 69.6% women.  



Risk of allergic reactions following the Pfizer-BioNTech COVID-19 and AstraZeneca vaccine� 9

Table 2  Predictors of allergic risk following administration of the first dose of COVID-19 vaccine.

Parameters Unadjusted RR (95% CI) p value Adjusted RR (95% CI) p value

Sex (male vs. female) 0.69 (0.61,0.73) <0.001 0.69 (0.61,0.73) <0.001
Age (years) 1.00 (0.98,1.00) 0.021 1.00 (0.98,1.00) 0.01
Astra versus Pfizer-BioNTech 1.49 (1.38,1.70) <0.001 1.49 (1.37,1.70) <0.001
Previous allergic reactions 0.77 (0.71, 0.83) <0.001 0.99 (0.87, 1.12) 0.834

The absence of a control group of vaccinated individuals 
without a high-risk allergy history limits the generalizabil-
ity of our findings. 

The outcomes of this research align with established 
patterns observed in allergic diseases, where incidences 
are notably higher in females compared to males, partic-
ularly with respect to drug allergies.13,14 Within the group 
of highly sensitive adults studied, several risk factors were 
identified, including a history of multiple allergies and ana-
phylactic incidents as well as drug sensitivities. Specifically, 
in our sample, food allergies were noted in 20 participants 
(8.5%), while a significant 118 individuals (50.4%) reported 
multiple drug allergies. This contrasts sharply with the 
broader adult population where food allergies affect less 
than 5%, and severe or multiple drug allergies are even 
rarer, affecting less than 1%.15,16 Moreover, further analy-
ses indicated that older age and receipt of Pfizer-BioNTech 
vaccine were associated with an increased risk of allergic 
reactions after COVID-19 vaccination, while being male ver-
sus female was associated with decreased risk. 

Published research following the global rollout of 
the COVID-19 vaccination program has documented a 
higher incidence of adverse events among females.17,18 For 
instance, an analysis within the European Economic Area 
of 30 thromboembolic incidents post-vaccination with 
the AstraZeneca ChAdOx1-S vaccine revealed that 63% 
occurred in women. The types of thrombotic events iden-
tified included deep vein thrombosis, hepatic vein throm-
bosis, mesenteric vein thrombosis, portal vein thrombosis, 
and carotid artery thrombosis.19 As mentioned earlier, 

an exception in gender associated risk of allergic reac-
tions is myocarditis following vaccination with the mRNA 
vaccines, which occurs predominantly in young males at 
rates of about 1 out of every 6 occurrences within a set of 
10,000.20 However, this study was not designed to capture 
data on other rare adverse events, such as myocarditis. 
Furthermore, in the surveillance system for adverse effects 
following immunization in Australia, females accounted for 
55% of reports overall and 80% of adults.21 A subsequent 
study assessing fever and rash post-MMR (measles, mumps, 
and rubella) vaccination in infants indicated that female 
infants displayed a higher likelihood of allergic reactions 
even when adjusting for underlying health conditions.19 
Furthermore, a gender-focused analysis of adverse events 
following immunization in Canada (2012–2015) showed a 
female-to-male reporting rate ratio (RRR) of 1.9, with the 
highest RR (6.3) observed among adults aged 18–64 years. 
Additionally, this study highlighted that the most severe 
gender-specific RRs involved conditions such as oculorespi-
ratory syndrome, anesthesia-related paresthesia, and ana-
phylaxis.22 Likewise, a study in Spain confirmed the findings 
with more reports in females registered in the comput-
erized reporting registry of adverse events.23 Systematic 
review of seasonal influenza vaccine data that analyzed 
immunogenicity, efficacy, effectiveness, and safety showed 
that after stratification by sex, the higher rates of adverse 
events were that of following immunization in females.24

According to a CDC (Centers for Disease Control and 
Prevention) report, 49% of the reported severe allergic 
reactions were ultimately classified as non-anaphylactic 

Figure 2  Female-to-male ratio of the percentage reporting adverse events after the first dose of the COVID-19 vaccine.
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allergic responses, indicating that the true incidence of 
post-vaccination allergic reactions may therefore be lower 
than that reported in this study.25 Given the scale of the 
worldwide mass vaccination efforts and the volume of cit-
izens who were vaccinated in a short time frame, a com-
plete review of all reported allergy symptoms is still not 
feasible. Further prospective research is essential to better 
understand the risk factors associated with verified aller-
gic reactions following COVID-19 vaccination. Additionally, 
self-reported symptoms of allergies can offer vital insights 
for researchers and medical experts. Recent publications in 
this field have shown that most individuals, even those who 
experienced immediate and potential allergic responses 
after the initial vaccine dose, were able to safely receive 
a second dose.26 This study also noted that only a small 
number of participants failed to complete their vaccination 
schedule, suggesting that reactions to the first dose might 
not necessarily be allergic in nature or could be triggered 
by non-IgE (immunoglobulin E) mediated mechanisms.27

Conclusion

In conclusion, the consistently higher rates of adverse 
events observed among females across all age groups fol-
lowing COVID-19 vaccination highlight the potential influ-
ence of gender-specific factors on vaccine response. Given 
these observations, further research is needed before 
any vaccine dosage adjustments based on gender could 
be recommended. Present findings indicate the need for 
cautious interpretation. Nevertheless, this vaccine plays 
a crucial role in preventing a deadly disease and remains 
a key instrument in managing the COVID-19 pandemic. 
Thus, immunizing the general population—while addressing 
safety and allergy-related concerns among individuals with 
a history of allergic reactions—remains a critical public 
health objective. 
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