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ABSTRACT

Purpose: The SARS-CoV-2 infection has triggered the COVID-19 pandemic with enormous public health and economic
consequences. The safety and efficacy of currently available COVID-19 vaccines have been demonstrated in few studies;
however, further information on specific high-risk groups like the elderly with comorbidities is needed. In this cross-
sectional study, we aimed to compare the adverse side effects of two different COVID-19 vaccines (RNA-based Pfizer/
BioNTech and inactivated CoronaViac) among the elderly with comorbidities.

Methods: We selected a total of 800 participants 65 years or older from Turkish Republic of Northern Cyprus who
received either one of the vaccines. We collected data on the possible side effects that have been previously attributed to
coronavirus vaccination via quantitative telephone interviews.

Results: We found that both CoronaVac and Pfizer/BioNTech were safe in adults over 65 years old, even with comorbidities.
The most common side effects were pain on the injection site and fatigue. Adverse effects, particularly allergic reactions,
were higher in Pfizer/BioNTech vaccinated group compared with the CoronaVac group.

Condlusion: In conclusion, both vaccines were well tolerated and safe among the elderly even with comorbidities, As this
specific group was largely excluded from the previous trials, we believe that this study may have a contributing impact on
vaccine acceptance and health policy decision-making.

Keywords: adverse effects, COVID-19, SARS-CoV-2, elderly, vaccination

ileri Yas Grubunda Uygulanan Pfizer/Biontech Ve Coronavac Asilaninin Yan Etkilerinin Karsilastinimasi

Amag: SARS-CoV-2'nin neden oldugu COVID-19 pandemisi tiim diinyada ¢ok biiyiik bir halk sadligi sorunu olmaya devam
etmektedir. Mevcut COVID-19 agilaninin spesifik gruplardaki giivenligi ve etkinligi ile ilgili ok az sayida calisma mevcuttur.
Ozellikle ileri yasta ve ek hastaligi olanlarda bu tiir calismalara ihtiyag vardir. Biz bu kesitsel calismada RNA bazli Pfizer/
BioNTech ile CoronaVac inaktif virus agilarnin ek hastaligi olan yash popiilasyondaki yan etkilerini karsilastirmay
amagladik.

Metodlar: Kuzey Kibris Tiirk Cumhuriyeti'nde asilanmig olan 65 yas iistii toplam 800 goniillii kisi calismamiza dahil edildi.
Telefon yoluyla katilimalara ulagildi ve COVID-19 agilarinin yol acabilecedi olasi yan etkiler agisindan sorgulandi.

Bulgular: Calismamizin sonuclarina gdre hem CoronaVac hem de Pfizer/BioNTech 65 yas istii kisilerde ek hastalik
varliginda bile giivenli oldugu gériildil. En sik gdriilen yan etkiler agt uygulanan bélgede agri ve halsizlik olarak raporlandi.
Yan etkilerden biri olan allerjik reaksiyonlar Pfizer/BioNTech grubunda CoronaVac grubuna gére daha yiiksek oranda
saptand.

Sonug: Sonug olarak yash ve kronik hastaligi olan kisilerde her iki aginin da tolere edildigi ve giivenli oldugu goriildii.
Spesifik bir grup iizerinde yapilmis bu calismanin sonuglari COVID-19 asilama programlarina ve gelistirilecek saglik
politikasina katkida bulunabilecegini diisiiniiyoruz.

Anahtar Kelimeler: ileri yas, yan etki, SARS-CoV-2, COVID-19, agilama
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Comparison of Adverse Effects of COVID-19 Vaccines Among Elderly

(SARS-CoV-2) infection triggered a coronavirus di-

sease (COVID-19) pandemic with an unpreceden-
ted burden to healthcare and the global economy (1).
Although containment strategies of isolation, quarantine,
and physical distancing have been effective in limiting the
spread of infection in the short term in many countries, the
absence of population immunity and the absence of an
effective treatment has left the global population suscep-
tible to continuing waves of the infection. Furthermore,
the initial expectations of wide population herd immunity
or probable less virulent virus variants have not been ma-
terialized. Therefore, global mass vaccination appears to
be the key to fighting against COVID -19 pandemic.

Severe acute respiratory syndrome coronavirus 2

Researchers worldwide have taken quick action in deve-
loping vaccines for COVID-19 with more than 198 vaccine
candidates in preclinical and clinical trials (2). Based on
the current literature, there is reasonable evidence that
COVID-19 vaccines may be the key to combating the pan-
demic; however, there have been concerns about vaccine
side effects. Public perception of vaccine effectiveness
and the possible side effects are leading challenges in ac-
cepting the vaccination (3). Data about the side effects of
vaccination in specific groups such as the elderly and tho-
se with comorbidities remains lacking (4-6). In addition,
the safety of different vaccines, such as mRNA-based and
inactivated vaccines, has not been compared previously.

Mass vaccination is the safest way to reach population-
based immunity (7). As the vaccines are administered to
millions of people in the upcoming months, more data
will become available to analyze the vaccine side effects
more accurately. As of January 2021, both mRNA-based
Pfizer/BioNTech and inactivated virus CoronaVac vaccines
are available for healthcare workers and the elderly in the
Turkish Republic of Northern Cyprus (TRNC). This study ai-
med to compare the adverse side effects of these vaccines
among the elderly with comorbidities.

MATERIAL AND METHODS

In this cross-sectional study, 800 elderly individuals,
65-year-old or older, who received Pfizer/BioNTech
or CoronaVac vaccines were invited to participate.
Individuals were identified from the Ministry of Health of
the Turkish Republic of Northern Cyprus vaccine registry.
In addition to demographic information and comorbi-
dities, the questionnaire was designed to inquire about
the self-identified common side effects, such as fever,
chills, pain at the injection site, swelling and redness,

lymphadenopathy, fatigue, headaches, muscle and joint
pain, diarrhea, nausea, and vomiting, that have been pre-
viously attributed to coronavirus vaccinations.

The Study Sample and Data Collection

Using WinPepi statistical calculator (ver. 11.65; http://
www.brixtonhealth.com), we estimated the minimum
sample size with the expected prevalence of 10% for side
effects and the confidence interval of 95%. With the 10%
loss to follow-up, the minimum estimated sample size
was 396 for each vaccine group. Accordingly, we deci-
ded to include a total of 800 consenting participants (400
mMRNA +400 inactive vaccine groups) for the study. We
called eligible participants by phone and collected their
informed consent before requesting their response to the
questionnaire.

Statistical Analyses

Statistical analyses were performed on IBM SPSS, ver. 20.0
(Chicago, IL, USA). The categorical variables were expres-
sed as counts (percentages), and the continuous variables
were expressed as median, mean * 2 standard deviation
(SD). Comparisons of categorical variables between the
groups were performed using Yates's corrected chi-square
test and the continuous variables were compared using
student-t test. A two-sided p-value of 0.05 was considered
as the cut-off value for statistical significance.

RESULTS

Of the 800 participants, 423 (52.9%) were female, and 377
(47.1%) were male. The mean age of the CoronaVac group
was significantly higher than the Pfizer/BioNTech group
(71.7 £ 6.1 years vs 70.85 + 5.5 years; p=0.002). There were
398 patients (49.8%) with at least one comorbidity in the
general study population. Of these, 208 (52.3%) were in
the CoronaVac group, and 190 (47.7%) were in the Pfizer/
BioNTech group. There was no statistically significant dif-
ference between the groups in terms of presence of a co-
morbidity. Chronic heart diseases (37.0%), diabetes mel-
litus (16.0%), and chronic lung diseases (9.0%) were the
most common comorbidities. The demographic characte-
ristics of participants were presented in Table 1.

The prevalence of chronic heart disease in women was
higher than in men (40.4% vs. 33.2%, p=0.03); frequencies
of other comorbidities were similar between male and fe-
male participants.
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Table 1: Demographic characteristics of the individuals

according to vaccine groups

CoronaVac i
=400 BioNTech P
- n=400

Age, years (mean +
standart deviation) 71.7 £6.1 70.85+5.5 0.002
Sex (%)
Woman (n=423) 57.5 48.2

0.009
Male (n=377) 425 51.8
Presence of at least one comorbidity (%)
No 48 52.5

0.203
Yes 52 47.5
Comorbidities (%)
Chronic heart
diseases (n=296) 41.2 328 0.013
Chronic lung diseases
(n=72) 9.0 9.0 1
Chronic liver diseases 05 10 04
(n=6)
Chronic kidney
diseases (n=24) 28 33 0.7
Diabetes mellitus
(n=128) 17.5 14.5 0.2
Rheumatic diseases
(n=10) 0.8 1.8 0.2
Cancer (n=22) 2.2 3.2 0.4

Side Effects

The most common side effect for both vaccine groups
was pain on the injection site. All side effects except he-
adache were lower after the second dose of the vaccine
(Figure 1). The incidence of side effects of swelling and
redness (5.1% vs. 0.63%; p<0.001), chills (1.13% vs. 0.25%;
p=0.034), allergic reaction (3.38% vs. 0.75; p<0.001), and
fatigue (12.0% vs. 6.63; p<0.001) was higher after the
first dose compared to the second dose. Only one reci-
pient of the Pfizer/BioNTech vaccine complained of post-
vaccination axillary lymphadenopathy. There was no sta-
tistical difference in side effects after the first and second
doses of vaccination between the sex groups.

Frequency of side effects after first and second doses of vaccine
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Figure 1: Frequency of side effects after first and second doses of vaccine
in the general population

After the first dose, pain on the injection site (23.3% vs.
19.2%, p=0.007), and fever (3.0 % vs. 1%, p=0.043) were
significantly higher in those who received Pfizer/BioNTech
vaccine (Figure 2). After the second dose, pain on the in-
jection site (27.3% vs. 17.8%, p=0.001) and fatigue (8.5%
vs. 4.8%, p=0.03) were significantly higher in the same
group (Figure 3).

When we re-examined the study population as < 70 years
(n=384, 48%), and >70 years of age (n=416, 52%), where
sex and vaccine distributions were similar, we observed
other differences. Pain on the injection site (p=0.014),
was higher after the first (27.1% vs 19.7%, p=0.014) and
the second dose (28.4% vs 17.1%, p=0.000) of vaccination
among the <70 age group. Fatigue was also higher in the
same age group (8.6% vs 4.8%, p=0.03). However, swelling
and redness (2.6% vs 7.5%, p=0.002) were significantly
higher in the >70 age group (Figure 4).

Comparison of side effects after the first dose among the groups
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Figure 2: Comparison of side effects after the first dose among the
Pfizer/BioNTech and Coronovac groups
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Comparison of side effects after the second dose among the groups
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Figure 3: Comparison of side effects after the second dose among the
groups Pfizer/BioNTech and Coronovac groups

Frequency of side effects after 1st dose of vaccination according to age groups
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Figure 4: Comparison of side effects after 1t and 2" dose of vaccination
among the study populations < 70 and >70 years of age

The pain on the injection site (p=0.002), swelling and
redness (p=0.001), fever (p=0.04), and allergic reaction
(p=0.000) after first dose of vaccination were higher in pa-
tients with any comorbidity. The pain on the injection site
(p=0.009) were also high in these patients after second
dose of vaccination . Side effects after the 1*tand 2™ dose
vaccine according to the presence of at least one comorbi-
dity were shown in Figure 5. Some of the post-vaccination
side effects demonstrated significant differences by the
distribution of comorbidities such as chronic heart and
liver diseases, diabetes mellitus, and cancer. Side effects
after both the first and the second dose vaccines based on
the distribution of comorbidities were presented in Table
2. While sex and age distribution did not pose a risk, the
type of vaccine and presence of some comorbidities were
found to be related to allergic reactions. Allergic reactions
were significantly higher in Pfizer/BioNTech group com-
pared to the CoronaVac group (p=0.000). The frequency
of allergic reactions after the first dose in patients with
chronic kidney disease was found to be significantly hig-
her than those without chronic kidney disease (29.2% vs.
2.6%; p = 0.000). Although the frequency of allergic reac-
tions after the second vaccine doses was lower than the
first vaccine doses, allergic reactions were higher in pati-
ents with chronic kidney disease than those without chro-
nic kidney disease (4.2% vs. 0.6%; p = 0.049). However, the
frequency of allergic reactions after the second vaccinati-
on was higher in patients with malignancy compared to
those without it (4.5% vs 0.6%; p = 0.04).
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Figure 5: Comparison of side effects after 1*t and 2" dose of vaccination
among the patients with and without any comorbidity
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Table 2: Comparison of vaccine-related side effects in the distribution of comorbidities

After the first dose After the second dose
Vaccine-related side Pain on the Pain on the
effects injection Fever injection Fever after
site P (n=16) P site P (n=12) P
(n=186) (n=180)
Chronic Heart -) 94 (18.7%) 5(1%) 101 (20.1%) 5(1%)
Diseases (n=296) | (+) | 92(31.1%) | 9900 11 3.7%) 0.008 1 79 (26.79%) 0.03 7 (2.4%) 01
Chronic Lung () 167 (22.9%) 15 (2.1%) 165 (22.7%) 8 (1.1%)
Diseases (n=72) (+) 19 (26.4%) 0.1 1(1.4%) 0.7 15 (20.8%) 0.7 4 (5.6%) 0.003
Chronic liver (-) 186 (23.4%) 13 (1.6%) 179 (22.6%) 12 (1.5%)
disease (n=6) ) 0 (0%) 02 3 (50%) 0.000 1(16.7%) 0.7 0 (0%) 08
Chronic kidney () 181 (23.4%) 08 16 (2.1%) 05 171 (22.2%) 0.07 12 (1.6%) 05
disease (n=24) (+) 5(20.8%) ’ 0 (0%) ’ 9 (37.5%) ' 0 (%) i
_ -) 151 (22.5%) 15 (2.2%) 140 (20.9%) 11 (1.6%)
L=z (+) 35 (27.3%) 0.2 1(0.8%) 03 40 (31.2%) 0.01 1 (0.8%) 05
Rheumatic (-) 184 (23.3%) 08 16 (2%) 07 177 (22.4%) 06 12 (1.5%) 07
diseases (n=10) (+) 2 (20%) ’ 0 (0%) ’ 3 (30%) ’ 0 (0%) '
_ (-) 182 (23.4%) 6 (2.1%) 171 (22%) 12 (1.5%)
Cancer (n=22) ) 4(18.2%) 0.6 0 (0%) 0.5 9 (40.9%) 0.04 0(0%) 0.6
DM : Diabetes Mellitus
(-) : absent (+) : Present

DISCUSSION

In this study, we found that two doses of both CoronaVac
and Pfizer/BioNTech vaccines had mild and similar adver-
se effects which were tolerated in adults over 65 years
and older, even with certain comorbidities. The most
common side effects of both vaccines were pain on the
injection site and fatigue. While there was no significant
difference between the male and female participants, age
distribution, presence of comorbidities, and the type of
vaccination was related to some adverse effects. The inci-
dence of adverse side effects, especially allergic reactions,
in the Pfizer/BioNTech group was higher than that of the
CoronaVac group.

COVID-19 vaccines are among the most remarkable ac-
hievements in modern medical history. The vaccine gave
real hope for ending the fight against the COVID-19 pan-
demic. The FDA has authorized the mRNA-based Pfizer/
BioNTech vaccines on December 11, 2020 (7); an inacti-
vated virus vaccine CoronaVac was approved for emer-
gency use in China and phase three clinical trials that are
ongoing in Brazil, Turkey, and Indonesia (2). Both vaccines
were available in TRNC in mid-January. Healthcare profes-
sionals and individuals = 65 years old were the first to be
vaccinated. We aimed to evaluate and compare the side
effects of these vaccines, especially in the presence of age
and age-related comorbidities.

Previous clinical data showed that vaccine-induced im-
mune responses and side effects were different by age
groups and sex (8-10). It has been reported that both an-
tibody response and also side effects after vaccination are
higher in women (9, 10). In this study, the mean age and
the presence of comorbidities other than chronic heart
disease were similar in both sexes. Unlike the previous
literature, there was no statistically significant difference
between the male and female participants in terms of
side effects after both the first and the second vaccination
doses. Since we included only the elderly population, we
also wanted to evaluate the effect of age categories on
side effects. We observed that pain on the injection site
and fatigue were higher in the <70 age group. However,
swelling and redness were significantly higher in the >70
age group.

Both CoronaVac and Pfizer/BioNTech vaccines were tole-
rated by elderly patients with comorbidities. No severe, li-
fe-threatening side effects were observed. The most com-
mon side effects for both vaccines were local reactions
such as pain on injection site, and fatigue which were simi-
lar to the previous study of another inactivated COVID-19
vaccine from Sinopharm (Beijing China) (11). The inciden-
ce of adverse reactions in the Pfizer/BioNTech group was
significantly higher compared to the CoronaVac group.
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Allergic reactions, which have a broad spectrum from lo-
cal reactions to anaphylaxis, are among the most serious
side effects of the vaccines(12). Clinical signs of allergic re-
actions linked to antigen, animal proteins, preservatives,
stabilizers, egg proteins, gelatin, and other additives tend
to be more severe in the elderly. The Pfizer/BioNTech vac-
cine is an mRNA-based vaccine, which was produced with
new technology; the mRNA is surrounded by lipid nano-
particles to allow it to be delivered to cells. These lipid
nanoparticles and additive polyethylene glycol are sus-
pected to be responsible for allergic reactions; however,
The anaphylactic reaction to the mRNA-based vaccine is
extremely rare (12). It is recommended to inform patients
about the possible allergic reactions before vaccination
with Pfizer/BioNTech and to administer for those with a
history of anaphylaxis or serious allergic reactions with
necessary clinical precautions (12). There were no repor-
ted serious allergic side effects with the inactivated vac-
cine (13). Although there is no previous study comparing
Pfizer/BioNTech and CoronaVac in terms of side effects
and allergic reactions, as we observed, the data in the lite-
rature suggests that the risk of allergic reactions is likely to
be higher with Pfizer/BioNTech (12, 13).

The fear of side effects, particularly among the elderly
and patients with comorbidities and prior history of al-
lergic reactions, may lead to unnecessary vaccine hesi-
tancy. As older age people and people with comorbidities
were largely excluded from the previous vaccine trials,
the efficacy of vaccines and possible side effects in this
population has not been fully assessed. For the first time,
this study demonstrates a significant association betwe-
en preexisting comorbidities and a higher incidence of
self-reported, non-life-threatening, side effects after two
types of vaccinations. From this aspect, people over 65 ye-
ars old with comorbidities are no different from healthy
and younger participants who reported similar incidences
of adverse reactions in previous studies (2, 7). We believe
that the findings of our study will contribute to the selecti-
on of appropriate vaccines and evidence-informed health
policy decision-making (7, 14).

The main strength of our study was the study population
of people 65 years or older, with preexisting diseases. To
our knowledge, this is the first study to examine and com-
pare the adverse side effects from Pfizer/BioNTech and
CoronaVac vaccines in this specific group. Given that ol-
der people may have reported side effects less frequently,
potential selection bias due to the specific age bracket of
the participants is the main limitation of the study.

In conclusion, both CoronaVac and Pfizer/BioNTech vacci-
nes were safe in the elderly, even with comorbidities. The
most common side effects of both vaccines were pain on
the injection site and fatigue. There was no significant dif-
ference in side effects between the male and female par-
ticipants. Although the age distribution, presence of co-
morbidities, and the type of vaccine were related to some
adverse effects, all of them were mild to moderate local
reactions. The side effects, especially allergic reactions,
were more frequent in Pfizer/BioNTech group compared
to the CoronaVac group.
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