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Efficacy of BNT162b2 and CoronaVac in patients diagnosed 
with COVID-19

ABSTRACT

This retrospective observational study is aimed to determine the 
efficacy of BNT162b2 (Pfizer-BioNTech) and CoronaVac (Sinovac) 
vaccines against symptomatic or severe disease in COVID-19-diag-
nosed patients. The secondary aim was to define the differences 
between vaccinated and un-vaccinated patients in terms of age, 
comorbidities and course of the disease, and to determine the sur-
vival rates. Of the 1463 PCR-positive patients, 55.3 % were vacci-
nated, and 44.7 % were unvaccinated. While 959 patients had mild-
moderate symptoms, 504 patients had severe-critical symptoms 
and were treated in the intensive care unit. There was a statisti-
cally significant difference in the distribution of the type and doses 
of vaccines between the patient groups (p = 0.021). The rate of rece
iving 2 doses of Biontech was 18.9 % in the mild-moderate patient 
group but lower in the severe patient group (12.6 %). The rate of two 
doses of Sinovac and two doses of Biontech vaccine (four doses of 
vaccine) was 5 % in the mild-moderate patient group and 1.9 % in 
the severe patient group. The mortality rates were statistically sig-
nificantly different (p < 0.001) between the patient groups: 65.3 % in 
the severe patient group and 1 % in the mild-moderate patient 
group. The multivariate model showed that the mortality risk of 
the unvaccinated patients was 1.5 times higher than the vaccinated 
ones (p = 0.042). In addition to being unvaccinated, advanced age, 
coronary artery disease (CAD), diabetes mellitus (DM), chronic 
obstructive pulmonary disease (COPD), chronic kidney disease 
(CKD), and obesity were found to be associated with higher mor-
tality risk. Besides, the reduction in mortality rate was more evi-
dent in individuals vaccinated with at least 2 doses of the BNT162b2 
(Pfizer-BioNTech) vaccine than in CoronaVac group.

Keywords: COVID-19, anti-COVID-19 vaccine, BNT162b2 (Pfizer-
BioNTech), CoronaVac (Sinovac) vaccine efficacy 

INTRODUCTION

Although COVID-19 infection is usually asymptomatic or mildly symptomatic, mor-
bidity and mortality are high when it progresses to septic shock and organ failure. SARS-
COV-2 is highly contagious and can also be transmitted from asymptomatic infected indi-
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viduals. Since the beginning of the pandemic, preventive measures have been taken in the 
fight against the disease, and specific treatment and effective vaccine development studies 
have accelerated. Despite the lack of a definitive treatment yet, numerous studies have 
documented the effectiveness of the developed vaccines in preventing the disease (1). Vac-
cine efficacy is evidenced by the percentage reduction in disease incidence in vaccinated 
compared to unvaccinated subjects. The antigenic target of vaccines developed against the 
virus is the outermost spike protein of the virion, which allows the SARS COV-2 virus to 
attach to the host cell. Two vaccines frequently used are the mRNA vaccine BNT162b2 
(Pfizer-BioNTech) and the inactivated vaccine CoronaVac (Sinovac). The efficacy rate of the 
BNT162b2 vaccine, the first COVID-19 vaccine administered in Europe, was reported as 
95 % (2). It is administered in two doses (21 days apart). In inactivated vaccines, antibodies 
were shown to develop not only against the spike protein but also against other parts of 
the virus. The CoronaVac vaccine, which is an inactivated vaccine, is administered in two 
doses, 28 days apart, and studies in different countries have found different efficacy rates 
due to voluntary participation. The efficacy and safety study of the CoronaVac vaccine 
determined the efficacy of the vaccine as 83.5 % in Turkey and 50.6 % in Brazil for prevent-
ing symptomatic disease and 100 % for preventing hospitalization in both countries (3–5).

Due to the mutations of the virus, the course of the disease and the level of conta-
giousness of the virus have changed. In the first months of 2021, the preventive efficacies 
of vaccines have been demonstrated against symptomatic disease and fatal consequences 
caused by the original virus and the alpha (B.1.1.7) variant, which was prevalent at that 
time (6). Despite its lower efficacy against the delta and beta (B.1.351) variants, the admini
stration of two doses of the BNT16b2b vaccine has been shown to establish immunity that 
lasts for about 6 months and remains effective in protecting against severe disease (7). 
Compared to the delta variant, the neutralizing antibody response has been shown to 
decrease over time in the omicron variant (8). Numerous mutations have been identified 
in the omicron variant, including multiple mutations in the receptor binding site of the 
spike protein. These mutations are associated with increased contagiousness and immune 
evasion after natural infection and vaccination (9). Since antibodies decrease over time, the 
cellular immune response plays a critical role in protection from the SARS-CoV-2 virus 
and its variants (10). Emerging variants necessitated the periodic renewal of vaccines. The 
third dose of the BNT162b2 vaccine, namely, the reminder dose, was shown to increase the 
number of neutralizing antibodies and protection against reinfection and severe disease 
(2, 8, 11, 12).

Vaccine efficacy is determined by the reduced risk of infection or disease among vac-
cinated individuals and is influenced by many factors. Host-related factors include 
advanced age, previous infections, immunodeficiency, genetic polymorphism and comor-
bidities, while vaccine-related factors include the type of vaccine used, the number of 
doses administered, the time elapsed between doses, and the limitations of access to the 
vaccine (2). The high number of circulating viruses, the contact of the infected population 
with a large number of people, and the inability to reach the herd immunity level in a short 
time, reduce the effectiveness of the vaccine. On the other hand, high antibody levels and 
neutralization quality increase success.

Although current studies provide new data on the long-term effects of the virus, pre-
vention of asymptomatic infection, the severity of COVID-19, and the effectiveness of 
reminder doses administered with different vaccines, publications on the effects of vaccines 
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on survival are limited. Therefore, our study is aimed to contribute to the literature by 
determining the efficacy and survival rates of BNT162b2 (Pfizer-BioNTech) and CoronaVac 
(Sinovac) vaccines against symptomatic or severe disease in COVID-19 diagnosed patients. 
The secondary aim of the study was to define the differences between vaccinated and 
unvaccinated patients in terms of age, comorbidities and course of the disease, and to 
determine the survival rates.

EXPERIMENTAL

This retrospective observational study included 1463 SARS COV-2 RT-PCR positive, 
symptomatic patients under 101 years of age, who were followed up in Çorlu State Hospi-
tal (Tekirdağ, Turkey) with a definite diagnosis of COVID-19, between May 2021 and June 
2022. Patients over 101 years of age and negative for SARS COV-2 RT-PCR were excluded 
from the study. Age, gender, comorbidities, discharge, transfer to the ward or intensive 
care unit, COVID-19 vaccination status, when and which vaccines were administered, the 
time between hospitalization and vaccination, and survival information of all cases were 
recorded. Comorbidities were classified as hypertension (HT), diabetes mellitus (DM), 
asthma, chronic obstructive pulmonary disease (COPD), coronary artery disease (CAD), 
cerebrovascular event (CVE), thyroid disease, obesity, chronic kidney disease (CKD), and 
other diseases.

The study started after the approval of the university ethics committee (the approval 
code: 2022.80.05.07 and date: 31.05.2022) and the approval of the Ministry of Health of the 
Republic of Turkey (the approval code: 2022-04-11T18-46-56).

The SARS-CoV-2 RT-PCR test was applied to all patients in our hospital who had symp-
toms specific to COVID-19 infection (fever, new-onset cough, loss of smell, taste, etc.) or had 
contact with people who tested positive. Nasopharyngeal and throat swab samples were 
placed in a viral nucleic acid buffer (Bio-Speedy vNAT, Bioeksen, Turkey) and examined 
under appropriate conditions in our microbiology laboratory with an RT-PCR test (Bio-
speedy SARS CoV-2 double gene RT-qPCR kit, Biospeedy SARS CoV-2 + VOC202012/01 RT-
qPCR kit, Biospeedy SARS CoV-2 emerging plus, Coronagen RT-qPCR COVID 19 mutation 
detection kit V2. 0, Coronagen RT-qPCR SARS CoV-2 variants detection kit V1.0, Turkey). At 
the time of the study, the dominant variants in Turkey were delta and omicron.

The patients were divided into two groups according to the severity of their symp-
toms: mild-moderate and severe-critical. The mild-moderate disease was defined as the 
presence of symptoms such as fever, cough, sore throat, headache, weakness, etc., but no 
shortness of breath, no respiratory distress, normal lung radiology, and oxygen saturation 
of 94 % or higher. The severe-critical disease was defined as the presence of respiratory 
rate above 30 breaths per minute, oxygen saturation less than 94 %, PaO2/FiO2 value below 
300 mm Hg, or infiltration extending to more than 50 % of the lungs, septic shock and/or 
multiple organ failure (13).

Statistical analysis

Data were analyzed with IBM SPSS V23. Conformity to normal distribution was evalu
ated with the Kolmogorov-Smirnov test. Pearson chi-square test was used to compare 
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categorical data between groups, and multiple comparisons of ratios were analyzed with 
Bonferroni corrected Z test. The Mann-Whitney U test was used to compare the non-nor-
mally distributed data between the paired groups. Binary logistic regression analysis was 
used to examine the risk factors affecting mortality. Results were presented as mean ± SD 
and median (minimum-maximum) for quantitative data, and frequency (percentage) for 
categorical data. The significance level was accepted as p < 0.050.

RESULTS AND DISCUSSION 

The safety and efficacy of BNT162b2 and CoronaVac vaccines have been reported pre-
viously and the performances of these two vaccines have been directly compared in some 
studies (5–17). Vaccines developed against the SARS-CoV-2 virus have slowed the pace of 
the COVID-19 pandemic and also enabled people to experience milder or no symptoms at 
all. Young-Eun Kim et al. (18) showed that the risk of developing thromboembolic events, 
ischemic attacks, and heart attacks, which are the most feared complications of infection, 
is reduced when the vaccine is administered in full dose.

Of the 1463 patients included in the study, 46.1 % were female, 53.9 % were male, 55.3 % 
were vaccinated, and 44.7 % were unvaccinated. While 959 patients had mild-moderate 
symptoms, 504 patients had severe-critical symptoms and were treated in the intensive 
care unit. 53.0 % of those who had the disease with severe symptoms were male patients. 
Xie et al. (19) reported the male gender to be at higher risk for COVID-19 disease. A com-
parison of gender, comorbidities, vaccination status, survival rates, and administered vac-
cines by the patient group are given in Table I. The median age values were significantly 

Table I. Gender, comorbidities, hospitalization service, vaccination status, intensive care and service survival 
rates, and administered vaccines

Patient No. (%) Critical-severe 
patients 

Mild-moderate 
patients Total Test 

statistica p-valueb

Gender
Female 237 (47) 437 (45.6) 674 (46.1)

0.282 0.596
Male 267 (53) 522 (54.4) 789 (53.9)

Comorbidity
HT 175 (40)c 146 (34.3)c 321 (37.2)

134.045 < 0.001

DM 142 (32.4)c 145 (34)c 287 (33.2)
Asthma 25 (5.7)c 17 (4)c 42 (4.9)
COPD 47 (10.7)c 49 (11.5)c 96 (11.1)
CAD 52 (11.9)c 58 (13.6)c 110 (12.7)
CVE 38 (8.7)c 24 (5.6)c 62 (7.2)
Thyroid 8 (1.8)c 6 (1.4)c 14 (1.6)
Obesity 9 (2.1)c 4 (0.9)c 13 (1.5)
CKD 67 (15.3)c 62 (14.6)c 129 (14.9)
Other 361 (82.4)c 197 (46.2)d 558 (64.6)
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Hospitalization service
1 –e 842 (87.8) 842 (87.8)

– –
2 – 105 (10.9) 105 (10.9)
3 – 10 (1) 10 (1)
4 – 2 (0.2) 2 (0.2)

Vaccination status
Vaccinated 270 (53.6) 539 (56.2) 809 (55.3)

0.927 0.336
Unvaccinated 234 (46.4) 420 (43.8) 654 (44.7)

Intensive care survival 
rates 

Alive 166 (32.9) – 166 (32.9)
– –Exitus 329 (65.3) – 329 (65.3)

Transferred 9 (1.8) – 9 (1.8)
Service survival rates

Discharged – 791 (82.5) 791 (82.5)

– –
Transferred to ICU – 93 (9.7) 93 (9.7)
Exitus – 10 (1) 10 (1)
Another hospital – 13 (1.4) 13 (1.4)
Service – 52 (5.4) 52 (5.4)

Mortality
No 175 (34.7) 949 (99) 1124 (76.8)

765.722 < 0.001
Yes 329 (65.3) 10 (1) 339 (23.2)

Vaccines and doses
BioNTech1 20 (7.4)c 32 (5.9)c 52 (6.4)

26.705 0.021

BioNTech2 34 (12.6)c 102 (18.9)d 136 (16.8)
BioNTech3 9 (3.3)c 23 (4.3)c 32 (4)
BioNTech4 1 (0.4)c 1 (0.2)c 2 (0.2)
Sinovac1 6 (2.2)c 14 (2.6)c 20 (2.5)
Sinovac2 87 (32.3)c 142 (26.3)c 229 (28.3)
Sinovac3 54 (20.1)c 124 (23)c 178 (22)
Sinovac4 8 (3)c 15 (2.8)c 23 (2.8)
1BioNTech2Sinovac 41 (15.2)c 66 (12.2)c 107 (13.2)
1BioNTech3Sinovac 1 (0.4) 0 (0) 1 (0.1)
2BioNTech2Sinovac 5 (1.9)c 27 (5)d 32 (4)
2BioNTech1Sinovac 2 (0.7) 0 (0) 2 (0.2)
3BioNTech2Sinovac 1 (0.4) 0 (0) 1 (0.1)
3BioNTech1Sinovac 1 (0.4) 0 (0) 1 (0.1)

CAD – coronary artery disease, CKD – chronic kidney disease, COPD – chronic obstructive pulmonary disease, 
CVE – cerebrovascular event, DM – diabetes mellitus, HT – hypertension, ICU – intensive care unit
a Test statistic is calculated using sample data and compared to a critical value or p-value to determine if the 
hypothesis is correct; b Pearson chi-square test; c,d No significant difference between groups with the same letter in 
the line; e Could not be calculated due to the lack of observations.
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different between the patient groups (p < 0.001): 73 
in the severe patient group and 65 in the mild-mode
rate patient group. The median time that elapsed 
between the administration of vaccines and hospi-
talization of service patients was 120 days (Table II).

The distribution of comorbidities was signifi-
cantly different between the patient groups (p < 
0.001). The rate of those with comorbidities was 82.4 
% in the severe patient group and 46.2 % in the 
mild-moderate patient group. Mortality rates also 
differed significantly between the patient groups (p 
< 0.001). The survival rate was 34.7 % in the severe 
patient group and 99.0 % in the mild-moderate pa-
tient group.

The most common comorbidities were hyper-
tension (37.2 %), diabetes mellitus (33.2 %), chronic 
kidney damage (14.9 %) and coronary artery dis-
ease (12.7 %). Sandalcı et al. (20) stated that the pres-
ence of diabetes mellitus, hypertension, cardiovas-
cular diseases and chronic lung diseases caused an 
increase in the need for intensive care. Likewise, 
our study revealed a significantly higher comorbid-
ity rate in the severe-critical patient group com-
pared to the mild-moderate symptomatic patient 
group (p < 0.001). The most common comorbidity 
was hypertension (40.0 %) in the severe-critical 
patient group and diabetes mellitus (37.2 %) in the 
mild-moderate patient group.

Mortality rates were 65.3 % in the severe-criti-
cal patient group and 1.0 % in the mild-moderate 
patient group. Of mild-moderate symptomatic 
patients, 82.5 % were discharged, 9.7 % were trans-
ferred to the intensive care unit, 5.4 % were trans-
ferred to a different service due to comorbidities, 
and 1.4 % were transferred to another hospital. Mor-
tality risk was 125.6 times higher in severe-critical 
patients compared to mild-moderate patients (p < 
0.001). The risk of mortality increased by 1.041 times 
with increasing age in the univariate model (p < 
0.001) but in the multivariate model, this ratio was 
1.039 fold (p < 0.001). Again, the risk of mortality was 
1.7 times higher in the presence of other comorbidi-
ties (p = 0.001). The higher risk of mortality in pati
ents with HT, DM, COPD, CAD, CVE, obesity and 
CKD was found in the univariate analysis but was 
found statistically insignificant in the multivariate 
analysis.

Ta
bl

e I
I. 

M
ea

n 
(m

in
im

um
, m

ax
im

um
) l

ev
el

s a
nd

 st
an

da
rd

 d
ev

ia
tio

ns
 o

f t
he

 a
ge

 a
nd

 ti
m

e b
et

w
ee

n 
ho

sp
ita

liz
at

io
n 

an
d 

va
cc

in
at

io
n 

by
 p

at
ie

nt
 g

ro
up

 
C

ri
tic

al
-s

ev
er

e
M

ild
-m

od
er

at
e

To
ta

l
Te

st
 s

ta
tis

tic
a

p-
va

lu
eb

M
ea

n 
± 

SD
M

ea
n 

(m
in

-m
ax

)
M

ea
n 

± 
SD

M
ea

n 
(m

in
-m

ax
)

M
ea

n 
± 

SD
M

ea
n 

(m
in

-m
ax

)

A
ge

(y
ea

r)
71

.0
4 

± 
14

.7
7

73
 (2

–1
01

)
60

.4
 ±

 2
2.

39
65

 (0
–9

6)
64

.0
7 

± 
20

.7
1

68
 (0

–1
01

)
17

53
33

.5
< 

0.
00

1

Ti
m

e
(d

ay
)

–c
–

12
5.

13
 ±

 7
8.

43
12

0 
(2

0–
45

0)
12

5.
13

 ±
 7

8.
43

12
0 

(2
0–

45
0)

–
–

a 
Te

st
 st

at
is

tic
 is

 c
al

cu
la

te
d 

us
in

g 
sa

m
pl

e 
da

ta
 a

nd
 c

om
pa

re
d 

to
 a

 c
ri

tic
al

 v
al

ue
 o

r p
-v

al
ue

 to
 d

et
er

m
in

e 
if 

th
e 

hy
po

th
es

is
 is

 c
or

re
ct

; b 
M

an
n-

W
hi

tn
ey

 U
 te

st
; c  C

ou
ld

 n
ot

 
be

 c
al

cu
la

te
d 

du
e 

to
 th

e 
la

ck
 o

f o
bs

er
va

tio
ns

.



263

M. Dogan and B. Yilmaz: Efficacy of BNT162b2 and CoronaVac in patients diagnosed with COVID-19, Acta Pharm. 73 (2023) 257–268.

	

Risk factors affecting mortality were analyzed with binary logistic regression analysis 
as univariate and multivariate models (Table III). In the univariate model, the risk of morta
lity in patients with severe disease was 178.4 times higher than in those with mild-moderate 
disease (p < 0.001). In the multivariate model, this ratio was 125.6 (p < 0.001). The risk of 
mortality increased by 1.039 times with increasing age in the multivariate model (p < 0.001). 
The patients with HT had a 2.25-fold greater risk of mortality in the univariate model than 
those without HT (p < 0.001), but the difference was not significant in the multivariate model. 
Mortality risk was found 1.7 times higher in individuals with DM compared to those with-
out DM in the univariate model (p < 0.001), though not significant in the multivariate model. 
Those with COPD had 1.8 times greater risk of mortality than those without (p = 0.008) in the 
univariate model, but the difference was again not significant in the multivariate model. 
Similarly, those with CAD had a 1.5 times greater risk of mortality than those without CAD 
(p = 0.047) in the univariate model, though not significant in the multivariate model. Morta
lity risk was also 3.1 times higher in those with CVE compared to those without CVE in the 
univariate model (p < 0.001), but this difference was not significant in the multivariate model. 
Obese individuals had a 3.9-fold higher mortality risk in the univariate model than those 

Table III. Binary logistic regression analysis of risk factors for mortality

  Univariate Multivariate

  OR (95 % CI) p OR (95 % CI) p

Group (reference: 
mild-moderate patient)

178.41 
(93.18–341.57) < 0.001 125.55 

(63.99–246.35) < 0.001

Age (year) 1.04 (1.03–1.05) < 0.001 1.03 (1.02–1.05) < 0.001

Gender (reference: female) 0.95 (0.75–1.22) 0.726 1.08 (0.74–1.58) 0.673

Time (hour) 0.99 (0.97–1.02) 0.948 –a –

HT (reference: none) 2.24 (1.71–2.94) < 0.001 0.82 (0.53–1.27) 0.384

DM (reference: none) 1.70 (1.27–2.26) < 0.001 0.93 (0.60–1.45) 0.764

Asthma (reference: none) 1.88 (0.98–3.57) 0.054 0.85 (0.35–2.04) 0.722

COPD (reference: none) 1.81 (1.17–2.82) 0.008 1.26 (0.65–2.44) 0.490

CAD (reference: none) 1.53 (1.00–2.34) 0.047 0.88 (0.48–1.64) 0.710

CVE (reference: none) 3.09 (1.84–5.17) < 0.001 1.66 (0.77–3.58) 0.189

Thyroid (reference: none) 2.51 (0.86–7.29) 0.090 1.90 (0.37–9.56) 0.434

Obesity (reference: none) 3.92 (1.31–11.77) 0.015 2.68 (0.52–13.77) 0.237

CKD (reference: none) 2.20 (1.51–3.22) < 0.001 1.58 (0.87–2.86) 0.129

Other (reference: none) 7.15 (5.44–9.40) < 0.001 1.71 (1.13–2.59) 0.010

Vaccination status 
(reference: vaccinated) 1.19 (0.93–1.52) 0.154 1.53 (1.04–2.24) 0.029

CAD – coronary artery disease, CKD – chronic kidney disease, COPD – chronic obstructive pulmonary disease, 
CVE – cerebrovascular event, DM – diabetes mellitus, HT – hypertension, OR – odds ratio, CI – confidence interval.
a Could not be calculated due to the lack of observations.
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non-obese (p = 0.015), though also not significant in the multivariate model. Those with CKD 
had a 2.2 times higher risk of mortality compared to those without CKD (p < 0.001) in the 
univariate model, but there was no significant difference in the multivariate model. The 
mortality risk of patients with other diseases was 7.2 times higher than of those without 
(p < 0.001) in the univariate model and it was 1.7 in the multivariate model (p = 0.010). In the 
multivariate model, the mortality risk was 1.5 times higher in the unvaccinated than in the 
vaccinated persons (p = 0.029), although not significant in the univariate model. Other 
variables showed no statistically significant effects.

Risk factors affecting mortality in the severely ill group were analyzed using binary 
logistic regression analysis as univariate and multivariate models (Table IV). As the age 
increased, the risk of mortality increased 1.031 times (p < 0.001) in the univariate model and 
1.035 times in the multivariate model (p < 0.001). The risk of mortality in patients with 
other diseases was 1.634 times higher than in those without (p = 0.027) in the multivariate 
model, though not significant in the univariate model. The multivariate model showed 
that the mortality risk of the unvaccinated was 1.511 times higher compared to the vacci-
nated (p = 0.042). However, this difference was not significant in the univariate model. 
Other variables had no statistically significant effects.

The comparison of vaccinated and unvaccinated patient groups supported the impor-
tance of vaccines, as being unvaccinated was found to increase mortality 1.51 times (p = 
0.042). Of the patients, 55.3 % were vaccinated and 44.7 % were unvaccinated. While the 
number of vaccinated patients in the severely ill group was 270, the number of unvacci-

Table IV. Binary logistic regression analysis of risk factors affecting mortality in the severe patient group

  Univariate Multivariate

  OR (95 % CI) p OR (95 % CI) p

Age (year) 1.03 (1.01–1.04) < 0.001 1.03 (1.02–1.04) < 0.001

Gender (reference: female) 1.02 (0.71–1.48) 0.894 1.10 (0.74–1.63) 0.637

HT (reference: none) 0.95 (0.64–1.40) 0.808 0.85 (0.54–1.33) 0.498

DM (reference: none) 0.85 (0.57–1.27) 0.442 0.93 (0.59–1.47) 0.780

Asthma (reference: none) 0.78 (0.34–1.79) 0.570 0.86 (0.35–2.08) 0.743

COPD (reference: none) 1.14 (0.60–2.18) 0.671 1.22 (0.61–2.44) 0.557

CAD (reference: none) 1.00 (0.55–1.83) 0.986 0.94 (0.49–1.77) 0.855

CVE (reference: none) 1.78 (0.82–3.85) 0.142 1.81 (0.81–4.05) 0.144

Thyroid (reference: none) 1.60 (0.32–8.04) 0.564 2.06 (0.37–11.30) 0.403

Obesity (reference: none) 1.88 (0.38–9.15) 0.434 2.67 (0.50–14.13) 0.247

CKD (reference: none) 1.29 (0.73–2.25) 0.369 1.42 (0.77–2.62) 0.258

Other (reference: none) 1.42 (0.95–2.12) 0.084 1.63 (1.05–2.52) 0.027

Vaccination status (reference: 
vaccinated) 1.24 (0.86–1.80) 0.241 1.51 (1.01–2.24) 0.042

CAD – coronary artery disease, CKD – chronic kidney disease, COPD – chronic obstructive pulmonary disease, 
CVE – cerebrovascular event, DM – diabetes mellitus, HT – hypertension, OR – odds ratio, CI – confidence interval
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nated patients was 234. The vaccination rate in patients with mild-moderate symptoms 
was 56.2 %. There was a statistically significant difference in the distribution of vaccines 
between the patient groups (p = 0.021). The rate of receiving 2 doses of Biontech was 18.9 % 
in the mild-moderate patient group but lower in the severe patient group (12.6 %). The rate 
of 2 doses of Sinovac and 2 doses of Biontech vaccine (four doses of vaccine) was 5 % in the 
mild-moderate patient group and 1.9 % in the severe patient group. Our findings show that 
being vaccinated is effective in preventing severe disease and mortality in COVID-19 
infection. F. Rammauro et al. (16) showed that the administration of a reminder dose with 
BNT162b2 increased humoral immunity 22 times compared to 2 doses of the CoronaVac 
vaccine. Again, a large-scale meta-analysis showed that being fully vaccinated against the 
omicron variant reduces the risk of infection and that the administration of a reminder 
dose provides additional benefits (21). Although the decrease in the level of neutralizing 
antibodies below the level of protection over time increases the spread of variants, studies 
have shown that vaccines increase viral clearance through memory B responses. Admini
stration of the 3rd dose of vaccine increased the level of neutralizing antibodies against the 
omicron (BA.1, BA.1.1, and BA.2) variant 10 times more than the 2nd dose and 80 times 
more than the 1st dose (22). A cohort study on healthcare workers in Israel reported the 
infection rates as 6.9 % in those who received the 4th dose of the COVID-19 vaccine and 
19.8 % in those who were vaccinated with 3 doses (23). In a study by Yan et al. (24) vaccine 
effectiveness against omicron BA.2 variant-related mortality after two doses of Biontech 
and CoronaVac were 90.7 and 74.8 %, resp. Both vaccinations were found to be effective 
against COVID-19-related mortality and severe complications. In our study, the higher rate 
of protection from severe infection in patients with 2 doses of Biontech vaccine and 2 doses 
of Biontech plus 2 doses of Sinovac vaccine supports the efficacy of the Biontech vaccine.

CONCLUSIONS

In conclusion, our study investigating the effects and survival rates of BNT162b2 and 
CoronaVac vaccine administration in the prevention of severe disease revealed signifi-
cantly higher mortality in the case of advanced age, comorbidity and severe clinical symp-
toms. COVID-19 vaccines are still the most effective weapon in the fight against the pan-
demic, not only to prevent the disease but also to prevent severe illness and consequent 
intensive care hospitalizations and to reduce mortality.
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