Turkish Journal of Clinics and Laboratory

To cite this article: Yildiz Y, Mavi M, Sultanova F, Buyukkoruk M, Ozger HS, Senol E. ENG: comparative evaluation of side effects and the factors affecting
vaccine preferences of healthcare workers within the booster COVID-19 vaccination in Turkey. Turk J Clin Lab 2023; 3: 564-570

B Research Article

ENG: comparative evaluation of side effects and the factors affecting
vaccine preferences of healthcare workers within the booster
COVID-19 vaccination in Turkey

TR: Turkiye'de gli¢clendirici COVID-19 asilamasi kapsaminda saglik
calisanlarinin asi yan etkilerinin ve asi tercihini etkileyen faktorlerin
karsilastirmali degerlendirilmesi

Yesim Yildiz*, © H. Mirac Mavi, ©Fidan Sultanova, © Merve Buyukkoruk, @ H. Selcuk Ozger, Esin Senol

Department of Infectious Diseases and Clinical Microbiology, Faculty of Medicine, Gazi University, Ankara

ABSTRACT

Aim: The study’s primary aim is to evaluate the frequency and distribution of 3rd dose vaccines'side effects, especially for
the rare heterologous vaccine scheme. The secondary objective is to determine the factors affecting the booster COVID-19
vaccination preferences of HCWs.

Material and Methods: This single-center, retrospective descriptive study was conducted on 1058 HCWs, through an online survey.
In this study, 3rd dose COVID-19 vaccine preferences, the affecting factors, and the side effects were questioned and analyzed.

Results: 87% of the participants (n=921) had the 3rd booster COVID-19 vaccine. Of those vaccinated, 82.4% (n=759)
had Pfizer/BioNTech, and 17.6% (n=162) had CoronaVac/Sinovac. The most common factors that affect the 3rd dose
vaccine choice are physicians’/HCWs' recommendations (53.4%; n=492), scientific publications (42.7%; n=393), and
recommendations of the Ministry of Health (41.6 %, n=383). 83% (n=630) of 759 who were vaccinated with Pfizer/
BioNTech developed post-vaccine side effects, while 59% (n=96) of 162 HCWs who were vaccinated with CoronaVac/
Sinovac developed (p<0.001). The most common side effect observed was muscle-joint pain (49.2%), and it occurred
most frequently in the first 48 hours after vaccination (36%). The most commonly reported side effects in the 2-7 days and
7-28 days post-vaccination were muscle-joint pain (11.6%) and fatigue (1.6%), respectively. It was observed that fatigue,
headache, muscle-joint pain, local reaction at the injection site, fever, and lymphadenopathy side effects were more
common in those who administered the Pfizer/BioNTech vaccine.

Conclusion: Although it is associated with developing more frequent side effects, mRNA vaccines are preferred by HCWs.
Physician/HCWs recommendations and scientific publications were found to be the most valuable sources on the decision
of vaccine preference.

Keywords: Coronavac/Sinovac, healthcare worker, Pfizer/BioNTech, side effects, vaccine preferences

Corresponding Author*: Yesim Yildiz, Emniyet District, Mevlana Boulevard, No:29, Gazi University Faculty of Medicine, Department of Infectious
Diseases and Clinical Microbiology, Yenimahalle/ANKARA

Orcid: 0000-0003-3006-4112 - E-mail: ysmyldzé@gmail.com

Doi: 10.18663/tjcl.1344632

Recevied: 17.08.2023 accepted: 13.09.2023

This study was accepted as an oral presentation, and presented by Fidan Sultanova at the virtual GAES 2023 (6th South Anatolian Infection Symposium) on
27-30 April 2023.

564



A~
>

YILDIZ et al.
I ENG: COVID-19 vaccine side effects and vaccine preferences of healthcare workers

0z
Amag: Calismanin birincil amaci, 6zellikle nadir goriilen heterolog asi semast icin 3. doz asilarin yan etkilerinin sikligini ve dagilimini
degerlendirmektir. ikincil amac ise saglik calisanlarinin rapel COVID-19 asilama tercihlerini etkileyen faktérlerin belirlenmesidir.

Gereg ve Yontemler: Bu tek merkezli, retrospektif tanimlayici calisma, ¢evrimici anket araciligiyla, 1058 saglik calisant ile
yUrutilmustdr. Bu calismada 3. doz COVID-19 asisi tercihleri, tercihi etkileyen faktorler ve 3. COVID-19 asisi ile gelisen yan
etkiler sorgulanmig analiz edilmistir.

Bulgular: Katilimcilarin %87'si (n=921) 3. rapel COVID-19 asisi oldu. Bunlarin %82,4'l (n=759) Pfizer/BioNTech ve %17,6'sI
(n=162) CoronaVac/Sinovac ile asilandi. 3. doz asi secimini etkileyen en yaygin faktorler hekim/saghk calisanlarinin
onerileri (%53,4; n=492), bilimsel yayinlar (%42,7; n=393) ve Saglik Bakanligi tavsiyeleridir (%41,6; n=383). Pfizer/BioNTech
ile asilanan 759 kisiden %83'linde (n=630), CoronaVac/Sinovac ile asilanan 162 saglik calisaninin %59'unda (n=96) asi
sonrasi yan etki gelisti (p<0.001). En sik gorilen yan etki kas-eklem agrisi (%49,2) olup, en sik asilamadan sonraki ilk 48
saatte (%36) ortaya cikti. Asilamadan sonraki 2-7. glin ve 7-28. giin en sik bildirilen yan etkiler sirasiyla kas-eklem agrisi
(%11,6) ve yorgunluktu (%1,6). Pfizer/BioNTech asisi yaptiranlarda CoronaVac/Sinovac asisi yaptiranlara gore yorgunluk,
bas agrisi, kas-eklem agrisi, enjeksiyon yerinde lokal reaksiyon, ates ve lenfadenopati yan etkileri daha sik goraldu.

Sonug: Sonucta, daha sik yan etki gelisimi ile iliskili olmakla birlikte, mRNA asilari saglk calisanlari tarafindan daha fazla
tercih edilmektedir. Asi olma karari ve asi tercihleri konusunda en degerli kaynaklarin doktor/saglik calisani tavsiyeleri ve

bilimsel yayinlar oldugu gorilmstdir.

Introduction

The pandemic of coronavirus disease 2019 (COVID-19) caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
has posed an extraordinary threat and burden of disease to global
public health. Although the COVID-19 public health emergency
ended on May 11, 2023, the pandemic is still ongoing, and most
tools, like vaccines, treatments, and testing, remain available [1].
Vaccination against SARS-CoV-2 is still a key measure to prevent
infection, serious illness, hospitalization, and death.

As of July 2023, WHO has validated 15 vaccines for COVID-19
emergency use listing (EUL). Seven vaccines are recombinant,
three are inactivated, and five are mRNA vaccines [2].
Inactivated virus vaccines use a weakened form of the virus so
it does not cause disease but generates an immune response.
RNA and DNA vaccines are cutting-edge approaches that use
genetically engineered RNA or DNA to create a protein that
safely prompts an immune response [3]. The CDC recommends
primary series vaccination for three monovalent COVID-19
vaccines (Moderna, Novavax, and Pfizer-BioNTech). People
ages six months and older who previously received only
monovalent doses are recommended to receive 1 or 2 bivalent
mMRNA doses, depending on age and vaccine product [4].

COVID-19 vaccination in Turkey started with the CoronaVac/
Sinovac vaccine on January 14, 2021, after the "Emergency Use
Approval" of the Turkish Medicines and Medical Devices Agency

Anahtar kelimeler: asi tercihleri, Coronavac/Sinovac, Pfizer/BioNTech, saglik calisani, yan etkiler

[5], the Pfizer-BioNTech vaccine became available in April 2021
[6]. When the studies showed that the antibody response 90
days after two doses of vaccination with inactivated vero cell
vaccine decreased significantly, the third vaccine dose became
necessary [7]. The third vaccine dose was implemented for
people over 50 and healthcare workers (HCWs) in July 2021,
and people were freed to choose their vaccine[8].

In this study, we aimed to investigate the factors affecting the
3rd dose of COVID-19 vaccine preferences of HCWs, and the
comparative side effects of the COVID-19 vaccines available in
our country.

Material and Methods
Study Design and ethical statement

This single-center, retrospective descriptive study was
conducted on HCWs who had previously received two doses
of the CoronaVac/Sinovac vaccine and agreed to participate.
The study was approved by the Gazi University Clinical
116 and

date:17.02.2021). The study was conducted in accordance

Studies Ethical Committee (Decision number:

with the Declaration of Helsinki Principles (www.wma.net/e/
policy/b3.htm) All participants provided informed consent.

Study population and definitions
In this study, 3rd dose COVID-19 vaccine preferences, the

factors affecting these preferences, and the side effects that
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developed up to the 28th day after the third dose of COVID-19
vaccination were questioned and analyzed. The questionnaire
forms were distributed online to 1058 HCWs

In the study, HCWs were defined and grouped according
to the definitions determined by the WHO in 2006 [9]. The
vaccine-related adverse events evaluated in the study were
selected from the US Vaccine Adverse Event Reporting System
(VAERS) Table of Reportable Events and a recent report from
a European consortium on vaccine surveillance (ADVANCE
project) [10]. In addition, side effects frequently reported
during phase studies of the Coronovac and Pfizer/BioNTech
vaccines were evaluated [11, 12]. In the study, 'Known vaccine
side effect after vaccination or anything thought to be due to
the vaccine' is described as a vaccine-related adverse event.

Serious adverse event report - These reports meet the
definition of “serious” specified by the Code of Federal
Regulations because one of the following is reported: death,
life-threatening illness, hospitalization or prolongation of
hospitalization, permanent disability, congenital anomaly, or
congenital disability [10].

Non-serious adverse event report - These reports do not meet
the regulatory definition of a serious adverse event report [10].

Possible side effects after getting a COVID-19 vaccine to be defined
as local reactions (pain, redness, swelling), systemic reactions
(tiredness, headache, muscle pain, chills, fever, nausea, and others),
by CDC (Centers for Disease Control and Prevention) [13].

Statistical analysis

All data were analyzed by IBM SPSS Statistics version 20.0
(IBM Corp., Armonk, N.Y., USA) and summarized with tables
and graphs. Shapiro-Wilk test, histogram, and Q-Q plot
were used to determine the normality distribution of the
data. Categorical variables were expressed with numbers
and percentiles. Continuous variables are defined as mean,
standard deviation, median, and interquartile range. p < 0.005
was accepted as statistically significant.

Results

1058 HCWs participated in the online survey. 87% of the
participants (n=921) had the third dose of the COVID-19
vaccine. The descriptive characteristics of HCWs who received
the 3rd dose of the COVID-19 vaccine are shown in Table 1.

Of those vaccinated, 82.4% (n=759) had Pfizer/BioNTech, and
17.6% (n=162) had CoronaVac/Sinovac vaccine. Of those who
received the Pfizer/BioNTech vaccine as the third dose, 77.3%
(n=587) have had any vaccine in the last ten years. Of those
who had the CoronaVac/Sinovac vaccine, 79.6% (n=129) have
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had any vaccine in the previous ten years. 3.6% (n=27) of those
who received the Pfizer/BioNTech vaccine as the 3rd dose of
the COVID-19 vaccine, 2.5% (n=4) of those who received the
CoronaVac/Sinovac vaccine had a previous allergic reaction to
any vaccine. 17.4% (n=132) of those who received the Pfizer/
BioNTech vaccine as the 3rd dose COVID-19 vaccine and 18.5%
(n=30) of those who received the CoronaVac/Sinovac vaccine
had a history of food/drug/cosmetics allergy. 44.1% (n=335) of
those who received the Pfizer/BioNTech vaccine as the 3rd dose
of the COVID-19 vaccine and 40.1% (n=65) of those who received
the CoronaVac/Sinovac vaccine had a COVID-19 infection history.

The most common sources HCWs use to decide on the choice

of the 3rd dose vaccine are summarized in Figure-1.
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Figure 1. The most common sources HCWs use to decide on the
choice of the 3rd dose vaccine

A comparative evaluation of sources affecting the preferences
for 3rd dose of the COVID-19 vaccine in HCWs was summarized
inTable 2.

Local and systemic side effects that developed after the third
dose of COVID-19 vaccines are summarized in Figure 2 in
terms of the development time.
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Figure 2. Distribution of side effects after 3rd dose of COVID-19
vaccine according to duration of side effect development, n=921

In the first 48 hours after vaccination, the most common side
effect was fatigue (n=410, 44.5%); in the 2-7 day period, the
most common side effect was muscle-joint pain (n=107,
11.6%); in the 7-28 day period the most common side effect
was also reported as fatigue (n=15, 1.6%). The most common
side effect observed after the 3rd dose of the COVID-19 vaccine
was muscle-joint pain (n=453, 49.2%), and it occurred most
frequently in the first 48 hours after vaccination. (suppl table 1)
Side effects were observed at any time after vaccination in 83%
(n=630) of 759 HCWs who received the 3rd dose vaccine from
Pfizer/BioNTech and 59% (n=96) of 162 HCWs who received
CoronaVac/Sinovac (p< 0.001). (suppl table 2 and 3)

Comparative evaluation of post-vaccine side effects according
to the preferred 3rd dose COVID-19 vaccine being Pfizer/
BioNTech or CoronaVac/Sinovac is summarized in Table 3.

Discussion

In our study, most HCWs received the 3rd dose of the COVID-19
vaccine, and the preferred one is mostly the Pfizer/BioNTech
vaccine. The factors affecting vaccine choice were mostly
physicians' recommendations and scientific publications. It
was determined that the advice of the Ministry of Health was
the situation that most influenced the preference of those
who chose the Coronavac vaccine for the 3rd dose of the
COVID-19 vaccine. It was observed that fatigue, headache,
muscle-joint pain, local reaction at the injection site, fever, and
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lymphadenopathy side effects were more common in those
who received the Pfizer/BioNTech vaccine compared to those
who received the CoronaVac/Sinovac vaccine.

When the studies conducted worldwide are evaluated,
COVID-19 booster dose vaccination is preferred by 55-92% of
healthcare professionals [14-16]. Similarly, in our study, 87% of
the participants (n=921) had the third dose of the COVID-19
vaccine. Of those vaccinated, 82.4% (n=759) had Pfizer/
BioNTech, and 17.6% (n=162) had CoronaVac/Sinovac.

The recommendations of physicians/healthcare professionals
and scientific publications are the most valuable resources for
getting vaccinated [17].In a study conducted by Alhasan K. et al.,
it was observed that participants preferred social media (50.5%),
hospital announcements (36.0%), and scientific journals (30.5%)
as sources of information in their booster vaccine decision [18].
Our study found that the factors affecting booster vaccine
decisions were mostly physicians' recommendations, scientific
publications, and Ministry of Health recommendations.
Physicians’ recommendations mainly affected the Pfizer/
BioNTech choice, and Ministry of Health advice mostly acted
the Coronavac/Sinovac choice as a 3rd booster dose.

Vaccine resources may be unevenly distributed worldwide, so
there may be delays in vaccine supply. Using heterogeneous
booster doses for COVID-19 has been an alternative strategy
[19]. Whenthe 3rd dose vaccination was started for HCWs, there
was no vaccine in our country except CoronaVac/Sinovac and
Pfizer/BioNTech. Vaccine preferences are not interfered with;
everyone chooses different vaccines according to the source
they received information from. Thus, various side-effect
profiles emerged in heterologously vaccinated populations.

Various local and systemic side effects have been reported
in many studies on COVID-19 vaccines. In a meta-analysis of
23 studies compared with the homologous booster group,
there was a higher risk of fever, myalgia, and fatigue within
seven days after boosting and a higher risk of malaise or
fatigue within 28 days after boosting in the heterologous
vaccination group [19]. In our study, those who received the
Pfizer/BioNTech vaccine after two doses of the CoronaVac/
Sinovac vaccine were an example of a heterologous booster
vaccination. And fatigue, headache, muscle-joint pain, local
reaction at the injection site, fever, and lymphadenopathy
were observed more frequently after heterologous vaccination
than homologous vaccination.

A systematic review and meta-analysis of randomized
controlled trials examining the safety of SARS-CoV-2 vaccines

568

found that inactivated COVID-19 vaccine candidates had
the lowest reported adverse effects [20]. A meta-analysis
evaluating 49 placebo-controlled clinical trials found that
inactivated vaccines had the most safety profile when
COVID-19 vaccine types were compared regarding systemic
side effects. mRNA vaccines had the worst safety profile [21].
The low risks of adverse events from inactivated vaccines are
because inactivated vaccines do not replicate in the recipient
[22]. In our study, the post-vaccine side effects of those who
received the Pfizer/BioNTech vaccine, which is an mRNA
vaccine, developed at a higher rate than those who received
the CoronaVac/Sinovac vaccine, which is an inactivated
vaccine (83% and 59% respectively, p<0.001).

According to a meta-analysis, injection site pain was the most
common local symptom, and fatigue was the most common
side effect in people receiving the mRNA vaccine (29-85% of
participants [23].In a single-blind randomized study conducted
in Brazil, 1,205 people who received booster vaccination after
two doses of the CoronaVac/Sinovac vaccine were evaluated.
Pfizer/BioNTech vaccine was given to 333 people, CoronaVac/
Sinovac to 281 people, and recombinant adenoviral vector
vaccines to the rest. The most common side effects were pain
at the injection site, headache, and myalgia [24].

In a study involving 428 HCWs who received the Pfizer/
BioNTech as a 3rd dose vaccine after two doses of CoronaVac/
Sinovac vaccine in Turkey, the most common side effects
were fatigue (58,6%), muscle-joint pain (51,1%) and headache
(40,7%), respectively [25]. Our study found the most common
side effects in the same order. In patients who received the
Pfizer/BioNTech as a 3rd dose vaccine (n=759), side effects
were found to be fatigue (59,1%), muscle joint pain (54,1%),
and headache (35,8%), respectively.

If we handle another side effect in our survey results, post-
vaccine lymphadenopathy was found in 84 people (9,1%). Of
these, 78 had received the Pfizer/BioNTech vaccine. A review
of 10 studies pooled the incidence of clinically detectable
axillary lymphadenopathy after COVID-19 vaccination was
91/22,532 (0,4%) [26].
studies, the incidence of lymphadenopathy was found to vary
between 14.5% and 53% [27].

In another review that included 15

In our study, post-vaccine side effects were observed most
frequently in the first 48 hours. The most commonly reported
side effectsin the 2-7 days and 7-28 days post-vaccination were
muscle-joint pain (11.6%) and fatigue (1.6%), respectively.
Although rare, serious adverse events may occur in the late
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post-vaccine period. Between 10 and 23 December 2020,
1,893,360 people received the first dose of the Pfizer-BioNTech
Covid-19 vaccine, and 21 people developed severe allergic
reactions, including anaphylaxis, accounting for 11.1 cases
per million. However, no deaths from anaphylaxis have been
reported [28]. Based on an analysis of 40 case reports [29], the
epidemiology and clinical picture of myocarditis related to the
COVID-19 vaccine were presented in another study. Most cases
were seen in males with 90% predominance, which were seen
in the age group of 29.13 years old (mean, SD of 14.39 years).
In 65% of cases, patients took the BNT162b2 vaccine; 30% of
cases were reported with the mRNA-1273 vaccine, and 5% of
cases with JNJ-78436735. Of all the cases, 80% are reported
after the second dose of the vaccine with either Moderna or
Pfizer. In our study, anaphylaxis or myocarditis did not occur in
any of the HCWs who received the Pfizer/BioNtech vaccine for
the first time. Post-vaccine adverse event monitoring should
not be limited to the first 48 hours.

Conclusion

According to our study, although the safety profile of
inactivated COVID-19 vaccines is better, mRNA vaccines are
preferred when considering efficacy. It has been determined
that the
professionals and scientific publications are the most valuable

recommendations of physicians/healthcare

resources for getting vaccinated. Post-vaccine adverse event
monitoring should continue for a long time.
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