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MONITORING OF VACCINATION WITH COVID-19 AND ADVERSE RE-
ACTIONS OF IMMUNIZED CHEMICAL TECHNOLOGY STUDENTS.
Viun T., Direktorenko O., Kumechko O., Nikitina O.
Kharkiv National Medical University
Department of General Practice - Family Medicine and Internal Medicine
o.direktorenko@gmail.com

Annotation. The aim of the study was to find out the percentage of medical students
who were vaccinated, the vaccine of their choice and what side effects they faced.
The study surveyed 107 students, including 75% of vaccinated ones. Most of the
vaccinated students were young people aged 18 to 20. The most widely used vaccine
in the survey was Pfizer/BioNtech. 48% of vaccinated students felt well and 29% felt
bad. The most common side effects were pain at the site of injection (59.9%), in-
creased tiredness (37.5%) and increased body temperature (36.4%).

Key words: Covid-19, vaccination, adverse side effects.

AHoTtauia. Metoro gociikeHHs Oyno 3’sCyBaTH BIJICOTOK CTYACHTIB MEIUYHOIO
BVY3y ski BakuMHYIOTECS, SKiH BaKIIMHI BIJIJIaI0Th TIEpeBary, i 3 SKUMU HECTIPHUATIHU-
BUMH MOJISIMM 31IITOBXHYJIUCA. B xoa1 mocmimkenHs Oyno onuraHo 107 cTyaeHTIB
cepen Skux 75% BaKIMHOBAaHMX. BUIBIIICT, BaKIMHOBAHUX CTYJIEHTIB II€ MOJIOMII
mrou BikoM Bi 18 1o 20 pokiB. HalmomupeHinow BaKIMHOK IIPU ONUTYBAaHHI BU-
sunmacsa Pfizer/BioNtech. 48% BakmmHOBaHHMX CTYAEHTIB HOYyBalM ceOe mo0pe 1
29% mnorano. Cepen MOOIYHUX CHMIITOMIB HAWTOMIMPEHIIIUMUA Oyiau OUIb y MiCIl
i’ exmii (59,9%), migBumena BToma (37,5%) Ta migBHIlEHA TeMIeparypa Tijia
(36,4%).

Knrwowuoei cnosa: Covid-19, saxyunayis, necnpusmaugi no6iuni nooii.

Annotanus. [lenbio uccneqoBanusi ObUIO BBISICHUTH IMPOLEHT CTYJIEHTOB MEIUIUH-
ckoro BY3a xotopsie nmpuBUBaroTCs, BaKIIMHY, KOTOPYIO MPEANOYUTAIOT, U C KAKUMH
HeOJIaronpUATHBIMU COOBITUSMH CTOJIKHYJIUCh. B XoJe uccienoBanusi ObLIO ONMpO-
meHo 107 cTyaeHToB, cpeau KOTOPhIX 75% BaKIMHUPOBAHHBIX. BONBITMHCTBO Bak-
MHUPOBAHHBIX CTYAEHTOB -3TO MOJIOJIbIE JTI0AM B Bo3pacte oT 18 mo 20 mer. Camoit
pacnpocTpaHEeHHOM BaKIMHOM IpH onpoce okasanack Pfizer / BioNtech. 48% Bakmu-
HUPOBAHHBIX CTYICHTOB YyBCTBOBaNM ce0si xopoiio u 29% mnoxo. Cpenau moO0YHBIX
CUMIITOMOB HamOoJiee pacpoCTpaHEHHBIMU ObLIH: 00JIb B MeCTe UHBEKIUU (59,9%),
MOBBIIIEHHAs yToMisieMocTh (37,5%) u noBeillieHHas: TeMmneparypa tena (36,4%).
Knrouesvie cnosa: Covid-19, BakunHaius, HeOIaronpusaTHbIC MOOOYHbIC TCHCTBUS.

Introduction. A new type of coronavirus (Severe Acute Respiratory Syndrome
Coronavirus 2; SARS-CoV-2) emerged in China in late 2019 and since then has
spread around the world. The virus triggered a spasm of viral pneumonia called coro-
navirus disease (COVID-19). Around 227 million cases of COVID-19 with more
than 4.6 million deaths have been reported worldwide [1].
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SARS-CoV-2 is a member of the Coronaviridae family. The members of the
Coronavirinae subfamily are divided into three genera. SARS-CoV-2 belongs to the
Betacoronavirus family together with the two highly pathogenic viruses, SARS-CoV
and MERS-CoV [2].

The pathogenesis of SARS-CoV-2 infection in humans causes mild symptoms
or severe respiratory distress. By binding to the epithelial cells of the respiratory tract,
SARS-CoV-2 begins to replicate and migrate down the respiratory tract and enters
the alveolar epithelial cells in the lungs. The rapid replication of SARS-CoV-2 in the
lungs can cause a strong immune response. Cytokine Storm Syndrome causes acute
respiratory distress syndrome (ARDS) and respiratory distress, which is considered to
be the leading cause of death for the patients with COVID-19 [3]. Risk factors that
increase the progression of GERD in patients with COVID-19 include old age, hyper-
tension, cardiovascular disease, neutrophilia, organ failure and blood clotting disfunc-
tion [4].

Vaccination is the most effective method as a long-term prevention and control
strategy for COVID-19. Traditional vaccine development strategies, although being
effective against a number of pathogens, are still being replaced increasingly by more
sophisticated methods with recombinant DNA technology, adding the new opportuni-
ties for the vaccine development strategies [5]. However, there are two main goals
that all vaccination strategies need to achieve: vaccine safety and the development of
stable adaptive immune responses leading to a long-term protection against several
strains of the pathogen with - ideally - a single dose of vaccine.

Nowadays The WHO has approved COVID-19 vaccines from Pfiz-
er/BioNTech, Moderna, AstraZeneca, Johnson & Johnson, Sinopharm and Sinovac.
Almost all of them are used in Ukraine.

Sinovac Biotech/CoronaVac vaccine is an inactivated vaccine. It is a part of the
traditional technology platform that has led to the creation of a multitude of vaccines.
Sinovac vaccine production involves several stages of virus purification, resulting in
a product that contains mostly of viral proteins and is composed of essentially pure
viral particles [6]. The Vaccines developed using this method are more stable than
live attenuated vaccines, but their limitations are mainly due to the short duration of
the immune memory. This requires a higher number of vaccine or the association of
an inactivated micro-organism with an agent. The resulting immune response is di-
rected not only against Spike protein but also against many other SARS-CoV-2 anti-
gens [7].

Pfizer/BioNTech vaccines are mRNA vaccines made up of nucleoside-
modified MRNA. After injection, the mMRNA vaccine temporarily stimulates the cell
to produce an antigenic protein, which is encoded by the mRNA.

The mRNA molecules can be encapsulated into lipid nanoparticle vectors that
can effectively encapsulate nucleic acids and ensure tissue penetration to facilitate the
delivery of genetic information into the host cells, so that the synthesis of the foreign
antigenic protein could be initiated [8]. However, mRNA molecules are unstable and
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MRNA vaccines often require a storage temperature from -70°C to -20°C, which
complicates the logistics of distributing such vaccines [7].

AstraZeneca, Johnson&Johnson/Janssen vaccines are vector-based vaccines.
Vector vectors are designed to deliver genetic information of a pathogen to immune
cells. Since the pre-existing immunity against a viral vector can affect vaccine effi-
ciency, primate viruses are often used as vectors. The AstraZeneca vector vaccine us-
es chimpanzee adenovirus [9], while the Johnson&Johnson vaccine contains an ex-
ternalized human adenovirus [10]. The adenoviral vector incorporates the genetic ma-
terial of the SARS-CoV-2 coronavirus spiking vector. Entering body cells it triggers
Immune response.

The known side effects of vaccines against COVID-19 are mostly mild or
moderate and non-trivial. However, more serious and prolonged reactions are possi-
ble. The likelihood of side-effects varies depending on the vaccine [11].

The aim of the study was to find out the proportion of medical students who
were vaccinated and what side effects occurred among 18 to 26-year-olds.

Materials and methods. The study involved 107 students of KSMU aged from
18 to 26 years. We formed a special electronic survey, due to which we were able to
receive 107 responses. The results of the study were processed by analyzing link ta-
bles using the Statistica software package.

Results and discussion. The survey covered 107 students aged from 18 to 26
years, including 82.2% females and 17.8% males (Fig.1).

Your gender?

’ B Man

Woman

Fig.1 Gender breakdown
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Have you been vaccinated
against COVID-19?

H Yes

5 No

Fig.2 Number of vaccinated students

The study revealed that 75% of the surveyed students had been vaccinated
against COVID-19 (Fig. 2).

Your age, full years

m18
mi9
m20
m21
m22
m23
m24
025
026

Fig.3 Age of the students

Most vaccinated are 19-year-olds, followed by 18-year-olds, followed by 20-
year-olds, so we can observe that younger students are mostly likely to get the vac-
cine (Fig.3). In the survey we were able to identify which vaccine was preferred by
KSMU students (Fig. 4), namely the highest rate of vaccine has Pfizer/BioNtech
(48%), followed by CoronaVac (16%). However, it should be noted that CoronaVac
appeared in Ukraine before Pfizer/BioNtech, so the number of fully vaccinated stu-
dents is relatively equal with both CoronaVac and Pfizer/BioNtech.
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What vaccine were vaccinated?

m Pfizer/BioNtech

 CoronaVac

= Moderna
AstraZenceca

B Not vaccinated

Fig.4 List of vaccines investigated

How did you feel after the vaccination?

m fine
® badly

" Not vaccinated

Fig.5 Students' self-perception after vaccination

The aim of the study was to determine whether there were any side effects after
the vaccination and their frequency in the total number of participants. Thus, adverse
events were detected in 29% of students (Fig. 5). A more detailed analysis of the dos-
age of adverse reactions was given (Fig. 6.).

The occurrence and frequency of adverse events after vaccination varied great-
ly. As can be seen (Fig. 7) among young adults the most common symptoms were
pain at the injection site (59.9%), increased fatigue (37.5%) and increased body tem-
perature (36.4%).
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You can read more detailed responses from the participants in the survey in the

comments below.

You were sick after

B 1 dose

M 2 doses

m options 1 and 2
= felt good

® was not vaccinated

Fig. 6 Reactions after vaccination

Side effects after vaccination

Pain at the injection

60 site; 56

50
2 40 -
§ Increased fatigue; 35 Fever; 34
-g' Muscle pain;
o 30 Not vaccinated; 26
38
E
2 20

-
10 i i vhich la
ic reactid
They were no
0

Which of the following side effects manifested themselves after vaccination?

Fig.7 Adverse effects experienced by students after vaccination
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Comments on the question: «If you had a bad experience after vaccination, which
vaccine had been used and what side-effects did you experience? »

1. Pfizer/BioNtech:

1) "After 2 doses my arm hurt at the injection site, the next day | had a fever of 38,
never went down or up, confused consciousness, weakness. | took paracetamol. All
symptoms disappeared a day later".

2) "After the first dose | had light-headedness, after the second dose | felt very bad,
my whole body hurt, weakness, fever up to 37.5 and severe pain in the area of the in-
jection. Symptoms remained for 3 days".

3) "Severe headache, fatigue, general weakness, increased sweating at rest, body
aches, nasal congestion on the second day after revaccination.

4) "After the first dose there was weakness, drowsiness and pain at the injection site.
After the second dose there were the same symptoms and a fever of 38 for several
days".

5) "After the first dose there was an arm pain, after the second dose - fever, headache,
muscle pain, weakness".

6) "Insomnia, increased tiredness, headache during the first day after 2 dose".

7) "Only muscle pain at the site of injection, but | did not have the 2 dose yet.

8) "Fever of 39.5, weakness, nausea, dizziness on the first day after vaccination".

9) "Headache, fever, pain at the injection site".

10) "Pain at the injection site and weakness".

2. CoronaVac:

1) "Pain at the injection site."

3. Moderna:

1) "After each dose, 4 hours after injection, pain had been increasing at the site of in-
jection, fever rose to subfebrile with febrile at night. Within a day the fever had dis-
appeared and the muscle pain had gone down.

2) "After 2 doses, there was an intense arm pain affecting the entire shoulder, fever
up to 37.2, chill during the night and the first half of the following day, weakness".

3) "After the second dose there was a fever with fluctuations during the week. It was
stopped by taking paracetamol (taken for three hours).

4) "After the first dose there was a pain in hands on the next day (1 day), after 2 doses
pain in hands (2 days), the temperature increased to 37.8 the next day (1 day)".

5) "Pain in left arm muscles, fever up to 38 after the second dose; after the first dose -
drop of pressure to the critical point; pain in the muscles of the left arm".

6) "Weakness and fever for 3 days, pain at the injection site and allergic reaction over
several days.

7) "Fever, malaise".

Conclusions. In our review, we found out that slightly less than 80% of the
students are vaccinated and the Phizer/BioNtech vaccine is more than 70% effective.
However, adverse events were detected in both Phizer and other vaccinated students.

The three most common symptoms were pain at the site of injection, increased
fatigue and fever. However, care should be taken that some patients experienced al-
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lergic reactions after vaccination, and in women the menstrual cycle was even de-
layed for up to two weeks.
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