ORIGINAL ARTICLE

Infect Dis Clin Microbiol 2023; 5(2): 106-12

The Effect of Vaccination with Pfizer-
BioNTech or CoronaVac on Disease
Prognosis Among Hospitalized COVID-19
Patients

Mustafa Glldan(), Sena Tugana Ates'(), Sebile Sarioglu(), Sarp Suyabatmaz'(), Pelin irkdren2@), Stida Tekin2(®,
Mahir Kapmaz2(), Siran Keske23(), Onder Ergonilz3

1 Kog University School of Medicine, Istanbul, Turkey
2 Department of Infectious Diseases and Clinical Microbiology, Kog University School of Medicine, Istanbul, Turkey
3 Kog University Isbank Center for Infectious Diseases, Istanbul, Turkey

ABSTRACT

Objective: The Turkish Ministry of Health offered two types of vaccines by January 13, 2021,
which are CoronaVac (Sinovac Biotech, China) and Pfizer-BioNTech. We aimed to describe
the impact of the CoronaVac and Pfizer-BioNTech vaccines on clinical outcomes among hos-
pitalized patients during a six-month period.

Methods: We included patients older than 18 years old and hospitalized because of COVID-19
when the vaccines were available. We conducted the study at Kog¢ University Hospital
and American Hospital between June 2021, six months after the vaccination started, and
December 2021.

Results: In total, 444 RT-PCR confirmed hospitalized patients were included. The mean age
of the patients was 59 (standard deviation [SD]|=18), and 42.8% were female. The most com-
mon comorbidity was hypertension (39%), followed by diabetes mellitus (27%), cardiovas-
cular diseases (18.4%), chronic lung diseases (14.6%), cancer (9.2%), and chronic renal dis- E-mail:
eases (8%). In multivariate analysis, no vaccination (OR=4.7, CI=2.25-10.06; p<0.001), age >65
(OR=5.2, C1=2.25-11.98; p<0.001), cancer (OR=7.6, CI=3.04-19.31; p<0.001), and chronic kid-
ney disease (OR=3.1, CI=1.14-8.74; p=0.026) significantly increased mortality in COVID-19 pa-
tients. Eighteen percent of patients were in the intensive care unit (ICU). One hundred eighty-
one patients (40.8%) were non-vaccinated before their admission, and their mortality (17.6%)
was higher compared to the patients who were vaccinated with at least one type of vaccine
(p=0.002). None of the patients who received two doses of Pfizer-BioNTech vaccines died.
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Conclusion: Among the inpatients with COVID-19, the predictors for mortality were being
unvaccinated, older age, cancer, chronic kidney disease, and cardiovascular diseases. Among
the vaccinated inpatients, having two doses of the Pfizer-BioNTech vaccine was the only ef-
fective protective measure against mortality, and two doses of the CoronaVac vaccine had
no significant effect in preventing fatality.
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Vaccination and COVID-19 Disease Prognosis

INTRODUCTION

he coronavirus disease 2019 (COVID-19)
l caused more than 6 million deaths world-
wide (1), and vaccination remains to be the
most effective way to reduce the deaths in addition
to infection control measures in the community.
The Turkish Ministry of Health offered two types of
vaccines by January 13, 2021, CoronaVac (Sinovac
Biotech, China), and three months later, by April 12,
2021, Pizer-BioNTech (Pfizer-BioNTech). Because of
having two different types of vaccines, there was
an opportunity to choose between Pfizer-BioNTech
or CoronaVac vaccines. Meanwhile, for those who
had already received two doses of CoronaVac, an-
other booster dose of CoronaVac or two doses of
Pfizer-BioNTech were offered. The decision to select
one of two options sometimes caused confusion
among the people and healthcare workers. Having
two vaccines in Turkey allowed us to compare the
outcomes of using different vaccines.

A recent meta-analysis, including the communi-
ty-level studies, reported that the Pfizer-BioNTech
vaccine had 91.2% effectiveness while CoronaVac
had 65.7% (2). Our study aimed to describe the im-
pact of the CoronaVac and Pfizer-BioNTech vaccines
on outcomes among hospitalized patients during a
six-month period.

MATERIALS AND METHODS

Study Design and Study Population

RT-PCR confirmed >18 years of age patients who
were hospitalized between June 2021 and Decem-
ber 2021 were included. Having the 15% fatality rate
among unvaccinated inpatients from previous data
and considering a 10% reduction of fatality rate to
5%, with type I error of 5% and type II error of 20%,
we calculated the sample size as 282 patients.

Age, gender, body mass index (BMI), admission and
discharge dates, comorbidities, tocilizumab, anak-
inra, and dexamethasone use were retrieved from
the medical records. The patients who had missing
data were excluded. In addition, two patients hav-
ing Janssen COVID-19 vaccines (Johnson&Jjohnson)
were excluded from the data for the sake of com-
parison. The patients were categorized as mild,
moderate, severe, and critical according to the
World Health Organization (WHO) classification (3).
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Full vaccination was defined as being vaccinated
at least two weeks passed after the second dose of
vaccines.

Ko¢ University Committee on Human Research
and Institutional Review Board approved the ethi-
cal considerations about study (reference number
2020.145.1RB1.034). Informed consent was obtained
from the patients.

Statistical Analysis

Comparison of categorical variables was performed
by chi-square test and continuous variables by
t-test. Univariate and multivariate analysis for the
fatality predictors was performed using logistic
regression. The statistical significance was set as
p<0.05.

RESULTS

In total, 444 RT-PCR confirmed >18 years of age
inpatients were included (46.6% at American Hos-
pital, 53.4% at Kog University Hospital). The mean
age of the patients was 59.9, 44% were older than
65 years of age, and 42.8% were female (Table 1).
The most common comorbidity was hyperten-
sion (39%), followed by diabetes mellitus (27%),
cardiovascular diseases (18.4%), chronic lung dis-
eases (14.6%), cancer (9.2%), and chronic renal
diseases (8%). Univariate analysis showed that no
vaccination (OR=2.4, CI=1.37-4.43; p=0.003), age
>65 (OR=4.6, CI=2.39-8.90; p<0.001), hypertension
(OR=1.9, CI=1.10-3.56; p=0.022), diabetes mellitus
(OR=2.1, CI=1.20-3.98; p=0.010), cancer (OR=4.6,
Cl=2.18-9.74; p<0.001), cardiovascular diseases
(OR=3.1, CI=1.65-5.83; p<0.001), and chronic kidney
disease (OR=4.1, CI=1.84-8.92; p<0.001) significantly

HIGHLIGHTS

e Non-vaccinated patients’ mortality rate was
higher than those vaccinated with at least one
type of vaccine.

¢ None of the patients who received two doses of
Pfizer-BioNTech vaccines died.

e Two doses of the CoronaVac vaccine had no sig-
nificant effect in preventing fatality.
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Table 1. Characteristics of the patients and univariate analysis for fatality.

Total Survived Fatal
n=444 (%) n=391 (%) n=53 (%) S

Mean Age (SD) 59.9 (18) 57.3 (18) 71.4 (15) <0.001
Age >65 196 (44) 156 (40) 40 (75) <0.001
Gender (female) 190 (43) 166 (42) 24 (45) 0.696
Mean BMI (SD) 27.9 (5.7) 27.7 (5.5) 29.7 (6) 0.022
Comorbidities

Hypertension 165 (37) 137 (35) 28 (53) 0.019

Diabetes mellitus 115 (26) 93 (21) 22 (42) 0.009

Cancer (solid and hematologic) 39 (9) 26 (6) 13 (25) <0.001

Cardiovascular diseases 78 (18) 59 (15) 19 (36) <0.001

Chronic lung diseases 62 (14) 52 (13) 10 (19) 0.315

Chronic renal diseases 34 (8) 23 (6) 11(21) <0.001
Intensive care unit 80 (18) 31(8) 49 (92) <0.001
Vaccination status

No vaccination 181 (41) 149 (38) 32 (60) 0.002

CoronaVac (2 doses) 89 (20) 79 (20) 10 (19) 0.813

Pfizer-BioNTech (2 doses) 52(12) 52 (13) 0(0) 0.005

CoronaVac (3 doses) 41 (9) 36 (9) 5(9) 0.962

CoronaVac (2 doses) + Pfizer-BioNTech (1 dose) 32(7) 29 (7) 3(6) 0.639

BMI: Body mass index, SD: Standard deviation.
Table 2. Univariate and multivariate analysis for the predictors of fatality.
Univariate analysis Multivariate analysis
OR Cl p OR cl p

No vaccination 2.4 1.37-4.43 0.003 4.7 2.25-10.06 <0.001
Age >65 4.6 2.39-8.9 <0.001 5.2 2.25-11.98 <0.001
Gender (female) 0.9 0.50-1.59 0.708 13 0.64-2.68 0.447
Hypertension 1.9 1.10-3.56 0.022 0.8 0.34-1.73 0.529
Diabetes mellitus 2.1 1.20-3.98 0.01 1.6 0.70-3.45 0.268
Cancer 4.6 2.18-9.74 <0.001 7.6 3.04-19.31 <0.001
Cardiovascular disease 3.1 1.65-5.83 <0.001 1.2 0.53-2.73 0.655
Chronic kidney disease 4 1.84-8.92 <0.001 31 1.14-8.74 0.026
BMI 1.05 1.01-11 0.024 1.04 0.99-1.1 0.106

BMI: Body mass index, OR: Odds ratio, Cl: Confidence interval.
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Figure 1. Disease severity among vaccinated and unvaccinated
patients.

increase mortality in COVID 19 patients. The fatal-
ity rate among the patients who stayed in ICU was
92.4%, and it was 95% among the patients intubat-
ed at Kog University Hospital (p<0.001) (Table 2).

In total, 181 patients (40.8%) were unvaccinated be-
fore admission, constituting 60% of the fatal cases
(p=0.002). None of the patients who were vaccinat-
ed with two doses of Pfizer-BioNTech vaccines died
(p=0.005). However, the booster dose of Pfizer-BioN-
Tech after two doses of CoronaVac has no clinical
significance for preventing mortality (p=0.639).

The proportion of critically ill patients in the un-
vaccinated group was 23.8%, whereas it was 12.9%
among the patients who received at least one type
of vaccine (p=0.002, Figure 1).

In multivariate analysis for the fatality prediction,
unvaccinated patients were 4.7 times more likely
to die than vaccinated patients (OR=4.7, CI=2.25-
10.06; p<0.001). Besides being unvaccinated, other
significant predictors of fatality were age >65, can-
cer, and chronic kidney disease (Table 2).

DISCUSSION
The clinical observations reflecting real-life expe-

riences are important to provide more convincing
information about the COVID-19 vaccines. In this
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study, we described the clinical impact of having
Pfizer-BioNTech or CoronaVac vaccines. We ap-
proved the findings of in vitro studies which showed
that the Pfizer-BioNTech vaccine had higher effec-
tiveness than CoronaVac. In previous in vitro stud-
ies, the neutralizing antibody levels after three
months of the Pfizer-BioNTech booster were higher
than the antibody levels after CoronaVac in fully,
at least two doses of the vaccine according to WHO
recommendations, vaccinated individuals (4, 5, 6).
In our study, two doses of the Pfizer-BioNTech vac-
cine were 100% protective against mortality among
hospitalized patients because of COVID-19. Since
the Pfizer-BioNTech vaccine was 100% protective
and predicted the outcome, we did not include it in
the multivariate model for mortality.

After the introduction of the Pfizer-BioNTech vac-
cine on April 12, 2021, there were two options for
booster doses after two doses of the CoronaVac vac-
cine. Studies performed in diverse populations sug-
gested that both Pfizer-BioNTech and CoronaVac
booster doses were effective against mortality, and
heterologous boosters were found to be superior to
homologous boosters in terms of IgG production (7,
8). In our study, a booster dose of Pfizer-BioNTech
after two doses of CoronaVac was not found to be
preventive against mortality (p=0.639); however,
this result might be related to the small sample size
in our study.

A study among hospitalized patients with
COVID-19 from Turkey reported that full vaccina-
tion with CoronaVac or Pfizer-BioNTech was protec-
tive against mortality (9), and another study among
1401 hospitalized patients reported Pfizer-BioNTech
was more effective than CoronoVac in terms of pro-
tection from mortality (10). Vaccines are not only
protective against mortality but also decrease dis-
ease severity as well as hospital admission. Unvac-
cinated patients have higher ICU admission, which
means critical disease and mechanical ventilation
use, compared with vaccinated inpatients in our
study.

A Turkish study shows that 53% of unvaccinated
patients were admitted to the ICU due to disease
severity, which decreased while vaccine doses in-
creased (10). A case-control study of 1197 inpatients
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showed that the Pfizer-BioNTech vaccine decreased
disease severity significantly, and the vaccinated
group had lower ICU admission than unvaccinated
patients, 24.6% and 40.1%, respectively (p<0.001) (11).
Regardless of the type of the vaccine, mechanical ven-
tilation needs, or death was shown significantly lower
(p<0.001) among vaccinated patients in a multicenter
study. It was 24.9% among vaccinated groups and
40.5% among unvaccinated controls (12). In our study,
we do not have the data of non-hospitalized patients,
but a comprehensive study from England with more
than 150,000 patients included showed that one dose
of the Pfizer-BioNTech vaccine had protection against
symptomatic disease and reduced the risk of emer-
gency hospital admission by 43% (33% to 52%) (13).
In addition, another large study from the UK showed
that vaccinated patients were hospitalized less and
experienced symptoms of the disease less than others
(14). More than 80% percent of the hospitalized pa-
tients in our study were either unvaccinated or vacci-
nated with two doses of CoronaVac.

In our multivariate analysis, being older than 65
years of age, having cancer, and having chronic kid-
ney disease were found to be significant predictors of
COVID-19-related fatality. Above-normal inflammato-
ry responses causing higher mortality in older adults
may stem from impaired immune system defects in-
creasing with age (9, 15-17). The higher mortality rates
in patients with comorbidities may stem from lower
vaccine efficacy and risk of morbidity exacerbation

9).

Cancer was a significant contributor in both univar-
late and multivariate analyses. Patients with cancer
are considered highly vulnerable and prone to devel-
oping severe COVID-19 symptoms, possibly due to
an immunosuppressive state caused directly by the
growing tumor itself or indirectly by antineoplastic
agents (18). Besides, antineoplastic agents that our
patients were using could cause impaired vaccine re-
sponse, which explains higher mortality. Chronic kid-
ney disease is found to be an important contributor to
COVID-19 mortality, the mechanism of which, how-
ever, is yet to be found (19). However, it was reported
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that the patients requiring hemodialysis have lower
antibody levels than controls (19). Therefore, it may
explain lower vaccine response among patients with
chronic kidney disease.

In our univariate analysis, hypertension and diabetes
were found to be significantly associated with high-
er mortality rates; however, in multivariate analysis,
these were not significantly associated with mortali-
ty. Recent findings showed that hypertension is one
of the most common comorbidities in patients with
COVID-19, whose prevalence ranges between 10% to
34% (20). However, there is still no consensus about
the impact of hypertension on COVID-related mor-
tality (20). Similar to hypertension, the effect of dia-
betes mellitus on mortality still lacks evidence (21).
Although its effect on mortality was reported (22), we
did not detect a significant impact in the multivariate
analysis.

The major limitation of this study is its retrospective
observational design. Our sample size was limited to
the number of patients hospitalized in our two hos-
pitals, but we reached statistical significance. We did
not include the variants of the SARS-CoV data; how-
ever, during the study period, the circulating variants
were Delta and Omicron. It is reported that patients
who received inactive vaccines are protected from se-
vere disease, and an additional third booster dose is
effective (23, 24). In contrast, third doses of CoronaVac
were found to be ineffective against severe and fatal
diseases in our study. However, the low number of pa-
tients with three doses may have an impact on our
results.

Among the inpatients with COVID-19, the predictors
for mortality were being unvaccinated, older age, can-
cer, chronic kidney disease, and cardiovascular dis-
eases. Among the vaccinated inpatients, having two
doses of the Pfizer-BioNTech vaccine was the only ef-
fective protective measure against mortality; however,
two doses of the CoronaVac vaccine had no significant
effect in preventing fatality.

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.
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