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Abstract \
Aim: Misinformation, lack of awareness, and beliefs about vaccines can cause hesitations about vaccines and
affect the rate of vaccination. We aimed to reveal the vaccination rates against coronavirus disease-19 (COVID-
19) (vaccine types and dose), and the reasons for not being vaccinated in patients admitted to the immunology
and allergy outpatient clinic. In addition, we aimed to find out whether allergic reactions were observed in vac-
cinated patients.

Methods: The history of COVID-19 and vaccination of patients admitted to the Immunology and Allergy Outpatient
Clinic between December 2021 and February 2022 were evaluated retrospectively.

Results: In our study, which included 451 patients, the median age of the patients was 35 (range 18-82), and
61.2% were women. 16.9% of the patients admitted to the immunology and allergy outpatient clinic were never
vaccinated, while the rate of those who did not receive two doses of vaccine was 26.6%. The top three reasons for
not being vaccinated were fear of allergies, fear of adverse effects, and distrust of the vaccine, respectively. Un-
vaccinated patients were younger, which is statistically significant. Vaccination rate was found to be lower in drug
allergy and immunodeficiencies compared to other disease groups.

Conclusions: Understanding the causes of vaccine hesitations and increasing the vaccination rate by organizing
public health campaigns is an important point in the control of the pandemic. Despite being rare, allergic reactions
can be observed with COVID-19 vaccines. Therefore, immunologists and allergists play an important role in the

COVID-19 vaccine program.
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Vaccines against coronavirus disease-19 (COVID-19) are im-
portant to control the current pandemic. Side effects from the pro-
tective immune response of the vaccine are not considered an aller-
gic reaction, and vaccines often cause side effects. Vaccines against
COVID-19 are new and some have been created using a novel mech-
anism of action. Therefore, vaccines created with this new mecha-
nism may have a higher risk of allergic reaction compared to con-
ventional vaccines 1. An extremely low rate of anaphylaxis is ob-
served against COVID-19 vaccines. But public concern about ad-
verse effects, including allergic reactions, still causes vaccine hesi-
tancy 2. Polyethylene glycol (PEG) is thought to be the most likely
culprit for an allergic reaction, and report of anaphylaxis against
PEG-containing messenger RNA (mRNA) vaccines raise public con-
cern and increase vaccine hesitancy 3.
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Pre-vaccine allergy assessment is recommended for individuals
with a history of anaphylaxis to an injectable drug or vaccine con-
taining PEG or its derivatives, anaphylaxis to oral/topical PEG-
containing products, recurrent anaphylaxis of unknown cause, sus-
pected or confirmed allergy to any mRNA vaccine, and confirmed al-
lergy to PEG or its derivatives 4. Misinformation, lack of awareness
and beliefs about vaccines can cause hesitations about vaccines. It is
important to identify the population experiencing COVID-19 vaccine
hesitancy and to reveal the reasons for hesitation in this population.
In this way, vaccination hesitancy can be combated by organizing
public health campaigns 5.

We aimed to reveal the rate of vaccination against COVID-19 of
patients who admitted to the immunology and allergy outpatient
clinic with various complaints, which vaccine and how many doses,
and the reasons for not being vaccinated in patients who were not
vaccinated. We wanted to have an idea about what we can do to sup-
port vaccine acceptance as an immunologist/allergist by revealing
the reasons. In addition, we wondered whether allergic reactions
were observed in patients who were vaccinated.
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In our retrospective study, patients who admitted to Immunol-
ogy and Allergy Outpatient Clinic between December 2021 and Feb-
ruary 2022 with various complaints were included. The study pro-
tocol was approved by the local Ethics Committee.

A data form including age, gender, employment status, marital
status, comorbidities, smoking history, admission complaints and
allergic diseases of the patients was created. We also added their
COVID-19 history, whether they were vaccinated, if they were vac-
cinated, which vaccine, how many doses, and if they weren't vac-
cinated, the reasons for not getting vaccinated. Finally, we added the
histories of allergic reactions to the vaccine. Demographic charac-
teristics of the patients, information about COVID-19 and vaccina-
tion against COVID-19 were obtained from the medical records of
the patients at their outpatient clinic applications.

All statistical analyzes were performed using the SPSS software
package for Windows 11.5 (SPSS Inc., Chicago, IL, USA). The median
(minimum - maximum) for the non-normally distributed variables,
and the number of persons (n) and (%) for the nominal variables
will be shown. In order to compare independent groups in terms of
categorical variables, chi-square test, that of metric variables, Mann-
Whitney U test were done. Statistical significance score was given as
0.05.

In our study, which included 451 patients, the median age of the
patients was 35 (range18-82), and 61.2% were women. 67% of the
patients were married and 41.2% were working. 14.2% of the pa-
tients had comorbidity and 23.1% were smokers. 67.8% of the pa-
tients have immunology and allergic diseases. Considering the rea-
sons for admission to the immunology and allergy clinic, the first
three reasons were rhinitis symptom, urticaria and/or angioedema,
and drug allergy, respectively. The demographic characteristics of
the patients are shown in Table-1.

Thirty-point four percent of the patients were diagnosed with
COVID-19, and the information of two people is not available. While
the rate of single dose COVID-19 vaccine of the patients who admit-
ted to our immunology and allergy diseases outpatient clinic was
83.1%, the rate of patients who received at least two doses of vac-
cine was 73.4%. The highest rate among vaccinated patients was in
patients vaccinated with 2 doses of m-RNA vaccine with a rate of
46.9%. This was followed by those vaccinated with 3 doses of m-
RNA vaccine at the rate of 16.8% and those vaccinated with two
doses of inactivated vaccine at the rate of 9.3%. The COVID-19 diag-
nosis rate and COVID-19 vaccination characteristics of the patients
are given in Table-2.

The rate of those who were not vaccinated even one dose was
21.5% in the 18-40 age group, 9.3% in the 41-64 age group, and 0%
in the 65 and older age group. The patients who were not vaccinated
were younger. The median age of the unvaccinated patients was 29
(range 18-64) while the median age of the vaccinated patients was
36 (range 18-82) (p<0.001).

In the subgroups of immunology and allergy diseases, the rate of
vaccination with at least two doses was highest in allergic rhinitis
with 84.4% and the lowest in immunodeficiencies with 25%. 84.4%
of those with allergic rhinitis were vaccinated at least 2 doses, and
this rate was significantly higher than those without rhinitis
(p<0.001). The vaccination rate in the immunology and allergy dis-
eases subgroup is given in Table 3.
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Demographic characteristics of patients

Age (year) median (min-max) 35(18-82)
Gender n (%)
Female 276 (61.2)
Male 175 (38.8)
Marital status n (%)
Single 149 (33)
Married 302 (67)
Employment status n (%)
Is studying 35(7.8)
Not working 230 (51)
Working 186 (41.2)
Comorbidity n (%)
No 387 (85.8)
Yes 64 (14.2)
Smoking n (%)
No 347 (76.9)
Yes 104 (23.1)
Presenting symptoms n (%)
Pruritus 46 (10.2)
Urticaria and/or angioedema 79 (17.5)
Dermatitis 7(1.6)
Rhinitis 162 (35.9)
Cough 27 (6)
Asthma 26 (5.8)
Drug allergy 74 (16.4)
Immunodeficiency 8(1.8)
Food allergy 3(0.7)
Others 19 (4.2)
Immunology and Allergic Disease n (%)
No 145 (32.2)
Yes 306 (67.8)

The COVID-19 diagnosis rate and COVID-19 vaccination characte-
ristics of the patients

COVID-19n (%)

Yes 137 (30.4)

No 311 (69)

Unknown 2(0.7)
At least one dose of vaccine against COVID-19 n (%)

Yes 375 (83.1)

No 76 (16.9)
At least two doses of vaccine against COVID-19 n (%)

Yes 331(73.4)

No 120 (26.6)
Vaccination subgroups (n=375) n (%)

1 dose of inactived 10 (2.

1 dose of m-RNA 34 (9.

2 doses of inactived 35(9

2 doses of m-RNA 176 (46.
3 doses of inactived

3 doses of m-RNA

2 doses of inactived, 1 dose of m-RNA
1 dose of inactived, 2 doses of m-RNA
4 doses of inactived

2 doses of inactived, 2 doses of m-RNA
2 doses of inactived, 3 doses of m-RNA

WO WwWw s wo©ow= N
Lorre2d

COVID-19: Coronavirus disease-19, m-RNA: messenger RNA

Forty-four patients (9.7%) did not receive the second dose of the
vaccine and the reason was fear of adverse effects in 27% of all pa-
tients and was unknown in 30% of the patients. Other reasons for
not getting the second dose were; not having the opportunity to be
vaccinated, not needing to be vaccinated and fear of an allergic re-
action, respectively. The reasons for not getting the second dose are
shown in Figure 1.
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It was not known why 14% of the patients were never vaccinated.

The most common reasons for not getting the vaccine were fear of
allergies and advers effects, distrust of the vaccine, being in the
pregnancy-breastfeeding period, waiting for the Turkish vaccine,
not considering the vaccine as a necessity. The reasons for patients
who have never been vaccinated are shown in Figure 2.
Ten patients described an allergic reaction to the COVID-19 vaccine,
80% of whom were women. 80% of these patients had an allergic
disease and 40% had a history of drug allergy. 80% of the patients
had a reaction with the m-RNA vaccine. There were urticaria and/or
angioedema in seven patients, delayed urticaria in one patient, and
anaphylaxis in two patients. Two patients with anaphylaxis had re-
ceived m-RNA vaccine.

Vaccination rate in Immunology and Allergy Diseases subgroups

Immunology and Allergy diseases (n=306) n (%)

No 45 (14.7)

Single dose 35(11.4)

At least two doses 226 (73.9)
Asthma (n=59) n (%)

No 8 (13.6)

Single dose 3(5.1)

At least two doses 48 (81.4)
Allergic rhinitis (n=147) n (%)

No 12 (8.2)

Single dose 11 (7.5)

At least two doses 124 (84.4)
Drug allergy (n=109) n (%)

No 25(22.9)

Single dose 11(10.1)

At least two doses 73 (67)
Immunodeficiency (n=8) n (%)

No 3(37.5)

Single dose 3(37.5)

At least two doses 2(25)
Urticaria and/or angioedema (n=73) n (%)

No 11(15.1)

Single dose 12 (16.4)

At least two doses 50 (68.5)
Food allergy (n=5) n (%)

No 0(0)

Single dose 1(20)

At least two doses 4 (80)

Reasons for not having a 2nd dose

® Unknown

m Fear of advers effects
Not getting an opportunity
Fear of allergies

| Causeless

W See no need
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Reasons for not having a 2nd dose
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Here we present the COVID-19 vaccination rate of 451 patients
who admitted to our immunology and allergy outpatient clinic. We
assessed the patients characteristics, which vaccines and how many
doses they received, the reasons why they were not vaccinated and
whether there was an allergic reaction with the vaccine.

The proportion of unvaccinated people who dislike and com-
pletely reject vaccines is approximately 14% worldwide 6. In the
study conducted in Turkey with 384 people in December 2020,
45.3% of the participants were hesitant about getting the COVID-19
vaccine approved by the Ministry of Health 7. In another study, 31%
of respondents in Turkey and 14% in the UK were unsure about get-
ting a COVID-19 vaccine, while 3% of respondents in both countries
refused to be vaccinated 8. In Singapore, 98.9% of primary care
healthcare workers were fully vaccinated and 73.8% of eligible
healthcare workers taken the booster. Among healthcare workers,
less hesitation was observed with booster compared to the first
dose 9. The pooled rate of COVID-19 vaccine acceptance in Ethiopia
was found to be 56.02% 10. In the study, which included low- and
low-middle-income countries, the pooled effect size of the COVID-
19 vaccine acceptance rate was 58.5% and the pooled vaccine hesi-
tancy rate was 38.2%. The predictor of willingness to accept the vac-
cine was found to be male and perceiving the risk of COVID-19 in-
fection 11 In a survey conducted in Romania, 39.2% of the partici-
pants stated that they were vaccinated, 25.6% wanted to be vac-
cinated, 29.5% were against vaccination. The most important rea-
son for vaccine rejection was that the vaccine was not safe enough
and there was a risk of serious side effects 12. In our study, the rate
of people who could not be vaccinated was 16.9%. People's aware-
ness and availability of vaccines may vary from country to country
and may differ in various populations and times.

In a study of adults, the intention to vaccinate increased from
67.6% in November 2020 to 84.8% in May 2021. Individuals aged
65 and over were more willing to be vaccinated, but the differences
between age groups decreased over time 13. In a study conducted in
Italy in young adults aged 18-40, vaccine hesitancy/resistance was
observed as 25% 14. In a study of adults aged 18-29 years, the inten-
tion to accept the vaccine was 84.3% and 59.7% in Canada and
France, respectively 5. In our study, the rate of not being vaccinated
was quite high in the 18-40 age range compared to those over 40
years old. All people over the age of 65 were vaccinated. Unvac-
cinated patients were younger, which is statistically significant.

In our study, the highest rate of vaccination was observed in pa-
tients with food allergy, allergic rhinitis and asthma. The rate of vac-
cination of at least two doses in the allergic rhinitis group was
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significantly higher than those without allergic rhinitis. Vaccination
rate was found to be lower in drug allergy and immunodeficiencies
compared to other disease groups. Especially in immunodeficien-
cies, the rate of vaccination with at least two doses is 25% and it is
the group with the lowest rate. However, patients with immunode-
ficiencies are at risk of chronic COVID-19 due to inadequate immune
response. This may lead to the rapid emergence of vaccine-resistant
mutants and high-risk variants. For this situation, which is a public
health emergency, it is important to vaccinate patients with immu-
nodeficiency and to prevent chronic COVID-19 16, Providing infor-
mation to patients and healthcare professionals about immunodefi-
ciency and COVID-19 vaccination may increase this rate.

In a study of 730 consecutive unvaccinated patients hospitalized
in Poland; the most common reasons for vaccine refusal were, con-
cerns about advers effects, believing that the vaccine has not been
adequately tested, and believing that one will not get sick with
COVID-19 17, In our study, the three most common known reasons
for not being vaccinated were found to be fear of allergy, fear of ad-
vers effects, and distrust of the vaccine, respectively.

Although the COVID-19 vaccine is recommended during preg-
nancy, the vaccine has lagged behind those who are not pregnant at
the same age in pregnant women. As of February 2022, 68% of preg-
nant people are thought to have completed their primary COVID-19
vaccine 18, In our study, 6.6% of the patients were not vaccinated
due to pregnancy-breastfeeding.

In the study, which included 113 patients with a COVID-19 vaccine
reaction, 86.7% of the vaccine reactions occurred in women. Ana-
phylaxis was observed only in women, all of these patients had a
history of allergic disease and two-thirds of them were diagnosed
with asthma 2. The mean age of 12 patients with delayed systemic
urticaria reaction following mRNA COVID-19 vaccine was 52 years.
75% of patients were female, 50% had drug allergy and one had a
history of chronic spontaneous urticaria 1. Allergic reactions due to
vaccine were observed in 10 of our patients and as in other studies,
the majority (%80) were women. 80% of all patients had a history
of allergic disease and 40% had a history of drug allergy, which was
similar to the studies in the literature. Although extremely rare,
cases of vaccine-induced anaphylaxis have been reported in the lit-
erature, confirming their safety without a higher mortality rate than
previous vaccines 20.21, Anaphylaxis with inactivated COVID-19 vac-
cine is extremely rare, case series involving 12 patients are available
in the literature 22. While anaphylaxis with inactivated vaccine was
not observed in our study, anaphylaxis with mRNA vaccine was ob-
served in 2 patients. It was observed that most of the patients who
described an allergic reaction to the m-RNA vaccine were revac-
cinated safely after allergy and immunology evaluation 2. In addi-
tion, it is reported in the literature that two patients who experi-
enced anaphylaxis with the first dose of m-RNA vaccine were able
to receive the vaccine successfully with the graded dose increase
protocol 23. This shows that immunologists and allergists play a key
role in the COVID-19 vaccine program.

In conclusion, 16.9% of the patients who admitted to the immu-
nology and allergy outpatient clinic were never vaccinated, while
the rate of those who did not receive two doses of vaccine was
26.6%. The top three reasons for not being vaccinated were fear of
allergies, fear of advers effects, and distrust of the vaccine, respec-
tively. The limitations of our study were being retrospective and
covering a certain time period and a certain population admitted to
the immunology and allergy outpatient clinic. Information about
COVID-19 vaccines and reasons for vaccine refusal can be obtained
from larger studies with longer follow-up. In this context,
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understanding the causes of vaccine hesitations at different times in
different populations and increasing the vaccination rate by organ-
izing public health campaigns is an important point in the control of
the pandemic. In addition, it is important to refer patients who de-
scribe an allergic reaction with the COVID-19 vaccine to an immu-
nology and allergy specialist.
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