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ABSTRACT: 
Purpose: The purpose of our research is to determine the protective impact of CoronaVac vaccine in individuals under the age of 40 
and over the age of 18 who have had COVID-19 infection. 
Material and Methods: Patients aged 18-40 years who applied to our hospital with COVID-19 + as a test were divided into two groups 
according to their CoronaVac vaccine status, and the morbidity and mortality of the patients were investigated. 
Results: In the present research, the total mortality ratio in the unvaccinated patient group was 8.2%, while the overall mortality rate 
in the patient group vaccinated was 0% (p = .043). 
Conclusion: The 0% mortality rate in persons who received two doses of CoronaVac vaccine clearly shows the effect of the vaccine 
on mortality. 
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INTRODUCTION 

Severe acute respiratory syndrome coronavirus 2 

(SARS‐CoV‐2) was defined in China in December 

2019 and announced as a pandemic by the World 

Health Organization on March 11, 2020. By April 11, 

2022, there were 494 million infected patients and 

more than 6 million deaths caused by COVID-19 

(World Health Organization, 2022a). COVID-19 

disease can progress with different clinical 

symptoms, which are defined in several clinical 

studies; the most common findings are cough, fever, 

myalgia, dyspnea, anosmia, headache, and sore 

throat. In a study of critically ill people, it was found 

that more more than 50%” for consistency of the 

cases had a high fever, and about 80% had cough and 

shortness of breath during their stay in intensive 

care. On the other hand, symptoms such as fever, 

cough, sore throat appeared in 40% of subclinical 

cases. But it has been shown that none of them have 

dyspnea (Song et al., 2020).   Depending on the clinic 

of the COVID-19 disease, normal or near-normal 

moderate changes may be observed in laboratory 

findings. In meta-analysis studies, laboratory 

findings revealed that C-reactive protein (CRP) was 

high in COVID-19 infection, low albumin, high 

erythrocyte sedimentation rate (ESR), decreased 

eosinophil count, lymphopenia, and rised 

interleukin-6 (IL-6) and lactate dehydrogenase (LDH) 

levels (Zhang et al., 2020). Many COVID-19 vaccines 

have been proven protective in the literature, and 
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many are widely used around the world. In April 

2022, statistics showed that more than 11.25 billion 

doses of vaccine have been implemented against 

SARS‐CoV‐2 all over the World (Vasileiou et al., 

2021). CoronaVac, was confirmed for emergency 

utilization in 22 countries by April 28, 2021 (Gao et 

al., 2020; McGill COVID19 Vaccine Tracker Team., 

2021). CoronaVac has sufficient impact on both 

symptomatic SARS-CoV-2 infection and serious 

COVID-19 and has been  safe  among a group aged 

between 18 and 59 years (Gao et al., 2020). A 

research conducted in Tennessee, USA indicated a 

decrease of bigger than 95% in mortality in the 

vaccinated aged individuals between December 

2020 and March 2021 (Roghani, 2021). It is known 

that morbidity and mortality in COVID-19 are less 

common in the younger age population. Based on 

this, our aim was to examine the influence of the 

vaccine on morbidity and mortality in individuals 

aged between 18-40 years who were vaccinated 

(two doses of CoronaVac) and the cases who were 

not. 

 

MATERIAL and METHODS  

Purpose and Type of the Study 

The purpose of our research is to determine the 

protective impact of CoronaVac vaccine in 

individuals under the age of 40 and over the age of 

18 who have had COVID-19 infection. 

 

Sampling and Participant 

Patients with the oropharyngeal/nasopharyngeal 

swab samples for A real-time reverse transcription–

polymerase chain reaction (RT-PCR) COVID-19 + 

were examined. Our patients were separated into 

two groups as those who received 2 doses of 

CoronaVac and 14 days past the vaccine, and those 

who have never been vaccinated towards COVID-19. 

Patients who received a single dose of vaccine and 

were admitted to the hospital within 14 days after 

vaccination were excluded from the study. Gender, 

at least one comorbidity, Comorbid diseases, 

Vaccination status. Hospitalization status, radiologic 

lung involvement, at admission Hospitalization 

status, ICU admission, Invasive mechanical 

ventilation requirement, Mortality were evaluated. 

In addition, blood Urea, Creatinine, aspartate 

transaminase (AST), alanine aminotransferase (ALT), 

LDH, Albumin, Ferritin, White blood cells, 

Neutrophils, Lymphocytes, C-reactive protein (CRP), 

procalcitonin (PCT), D-Dimer values were analysed 

through patient files and hospital data system. 

 

Data Collection Tools 

Since our study was planned retrospectively, patient 

consent was not required. Between July 2021 and 

January 2022, a total of 276 COVID-19 cases aged 18-

40 years who were referred to Malatya Training and 

Research Hospital were included in the study. 

 

Statistical Analysis 

The data gained from the hospital database were 

edited and converted into Microsoft Excel tables, 

and the findings of the study were appraised. 

Statistical Package for Social Sciences (SPSS) version 

23.0 for Windows was utilized for statistical analysis. 

The dispersion of variants was checked with Shapiro 

Wilk. Normally distributed data are given as mean ± 

standard deviation; non-normally distributed data 

are given as median (min–max) values, as well as 

numbers and percentages. In the study, the t-test 

was utilized for the analysis of independent variables 

in the analysis of parametric data, the Mann-

Whitney U test was utilized for the analysis of non-

parametric data, and the Chi-Square test was utilized 

for the analysis of categorical data. Independent 

variables related to hospitalization in the univariate 

analysis were examined using multivariate logistic 

regression models. The odds ratio (OR) and 95% 

confidence interval (CI) were obtained using the 

“Enter” method. Outcomes were analysed at the 

95% CI and significance level of p < .05. 

 

Ethical Approval 

This present study was planned retrospectively. 

Malatya Turgut Ozal University  clinical research 

ethics committee approval numbered 2021/105 was 

obtained. 

 

RESULTS  

Between July 2021 and January 2022, a total of 276 

COVID-19 patients age between 18- 40 years who 

were consulted to Malatya Training and Research 

Hospital were included in the study. The number of 
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male cases was 149 (54.0%) (female 127, 46.0 %), 

and the mean age was 31.31 ± 8.58 years in the all 

cases.  Among the study patients, 38 (13.8%) had at 

least one comorbid disease; the most common 

comorbidities were diabetes mellitus (5.4%), chronic 

renal failure (2.5%), and asthma (1.8%). When the 

thorax computed tomography (CT) scans of the study 

population were evaluated in terms of lung 

involvement, it was determined that 170 (61.6%) of 

the cases had radiological involvement typical of 

COVID-19. Moreover, it was determined that 230 

(83.3%) of the patients admitted to the hospital were 

unvaccinated, and 46 (16.7%) were vaccinated with 

two doses of CoronaVac (fully vaccinated) (Table 1). 

The number of male patients was 149 (54.0%) 

(female 127, 46.0 %), and the mean age was 31.31 ± 

8.58 years in the all cases.  Among the study patients, 

38 (13.8%) had at least one comorbid disease; the 

most common comorbidities were diabetes mellitus 

(5.4%), chronic renal failure (2.5%), and asthma 

(1.8%). The study population was grouped as fully 

vaccinated (n=46) and unvaccinated (n=230). While 

no difference was obtained among the groups in 

terms of the frequency of comorbid disease and lung 

involvement, the mean age of the unvaccinated 

patients was lower than that of the patients who 

received two doses of CoronaVac (p < .001). The 

hospitalization rate was determined to be 

statistically significantly higher in the unvaccinated 

patient group than in the patient group vaccinated 

with two doses of CoronaVac (p = .035). 
 

 
 

Table 1. Study population (n=276) 

  % n 

Gender Male %54.0 149 
 Female %46.0 127 

At least one comorbidity Yes %12.6 35 
 No %87.4 241 

Comorbid diseases Diabetes mellitus %5.4 15 
 Chronic kidney disease %2.5 7 
 Asthma %1.8 5 
 Hypertension %1.4 4 
 Rheumatic disorders %0.7 2 
 Chronic heart failure %0.4 1 
 Epilepsy %0.4 1 

Vaccination status Fully vaccinated %16.7 46 
 Unvaccinated %83.3 230 

Hospitalization status Yes %53.3 147 
 No %46.7 129 

Age; Mean±SD ; 31.31±8.58 

 

 

However, when the comparison of respiratory 

support, none of the patients in the patient group 

vaccinated with two doses of CoronaVac was 

provided with invasive mechanical ventilation and 

respiratory support; however, invasive mechanical 

ventilation support was applied to 8.2% of the 

patients in the unvaccinated patient group 

(p = .043). In addition, the overall mortality rate in 

the unvaccinated patient group was 8.2%, while the 

overall mortality rate in the patient group vaccinated 

with two doses of CoronaVac was 0% (p = .043) 

(Table 2). 

When the laboratory data of the two groups were 

compared, it was found that the serum LDH, ferritin, 

CRP and PCT levels at the time of admission to the 

hospital were statistically significantly higher in the 

unvaccinated patient group (p = .009, p = .003, 

p < .001, p = .001) (Table 3). 

Hospitalized and non-hospitalized patients were 

evaluated in the study. In the hospitalized group, the 

vaccination rate was lower (39.1% vs. 56.0%, 

p = .035), the frequency of comorbid diseases was 

higher (23.1% vs. 3.1%, p < .001), and the frequency 

of cases with lung involvement on thorax CT was 

higher (85.0% vs. 34.8%, p < .001). 
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Table 2. Comparison of study population demographic and clinical data by vaccination status 

 Unvaccinated (n=230) Fully vaccinated (n=46) p 

Mean age (Me±SD)  30.45±8.79 35.63±5.77 <0.001* 

  % n % n  

Gender 
Male % 57.3 132 %36.9 17 

0.011 
Female %42.7 98 %63.1 29 

At least one comorbidity 
Yes %12.6 29 %13.0 6 

0.876 
No %87.4 201 %87 40 

Radiologic lung involvement at admission 
Yes %63.9 147 %50.0 23 

0.077 
No %36.1 83 %50.0 23 

Hospitalization status 
Yes %56.0 129 %39.1 18 

0.035 
No %44.0 101 %60.9 28 

ICU admission 
Yes %11.3 26 %2.1 1 

0.057 
No % 88.7 204 %97.9 45 

Invasive mechanical ventilation requirement 
Yes %8.2 19 %0 0 

0.043** 
No %91.8 211 %100 46 

Mortality 
Yes %8.2 19 %0 0 

0.043** 
No %91.8 211 %100 46 

Me: mean, SD: standard deviation, ICU: intensive care unit, * Independent sample t test, Chi-squared test 

 

 

Table 3. Laboratory outcomes of the patients 

 Unvaccinated (n=230) Fully vaccinated (n=46) p 

Urea, mg/dL Median (min-max) 24 (15-239) 21 (10-105) 0.037* 

Creatinin, mg/dL Median (min-max) 0.80 (0.50-2.30) 0.75 (0.55-1.67) 0.168* 

AST, U/L Median (min-max) 28 (1-301) 21 (11-154) 0.008* 

ALT, U/L Median (min-max) 28 (2-770) 27 (7-288) 0.578* 

LDH, IU/L Median (min-max) 301 (30-1425) 234 (130-662) 0.009* 

Albumin, g/dL (Me±SD) 3.58±0.71 3.53±0.86 0.714 

Ferritin, ng/dL (Me±SD) 467±110 228±337 0.003 

White blood cells, mm³ Median (min-max) 7000 (3100-27500) 7200 (3300-18900) 0.960* 

Neutrophils, mm³ Median (min-max) 4540 (370-29160) 4650 (1540-16360) 0.626* 

Lymphocytes, mm³ Median (min-max) 1450 (200-8660) 1630 (350-3590) 0.526* 

CRP, mg/dL (Me±SD) 5.17±7.31 1.38±2.29 <0.001 

PCT, ng/mL Median (min-max) 0.08 (0.01-36.90) 0.04 (0.01-0.25) 0.001* 

D-Dimer, μg/mL Median (min-max) 0.33 (0.05-21.00) 0.28 (0.04-12.90) 0.410* 

AST: aspartate aminotransferase, LDH: lactate dehydrogenase, , PCT: procalcitonin, ALT: alanine transaminase, Min: minimum, 
Max: maximum, Me: mean, SD: standard deviation, CRP: C-reactive protein, * Mann-Whitney U test, Independent sample t test 
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In addition, the mean age and serum LDH, ferritin, 

and CRP levels of the patients who were hospitalized 

were detected to be statistically significantly higher 

at the time of admission (p < 0.001, p < 0.001, 

p = .020, p < .001). However, it was determined that 

the most important risk factor for hospitalization 

was the presence of pneumonic infiltration on thorax 

CT (OR: 6.06, 95% CI: 2.609–14.075, p < .001).  

 

DISCUSSION   

Vaccination is the most effectual way of defence 

against COVID-19. Persons under the age of 40, who 

have a lower risk of mortality than the general 

population, may die from COVID-19. In our study, the 

CoronaVac vaccine was found to be effective in 

reducing mortality and morbidity in this patient 

population. SARS-CoV-2 vaccines may be able to 

decrease the disease incidence and as well as 

transmission in a population. Vaccination is thus a 

critical step in controlling the transmission chain of 

SARS-CoV-2 infections. It is also necessary to 

decrease both morbidity and mortality due to SARS-

CoV-2 (Hodgson et al., 2021). Our study revealed 

that the clinical course of vaccinated individuals 

under the age of 40 was mostly mild, pulmonary 

involvement was rare or absent, and mortality was 

not observed. Although the clinic of the patient who 

develops due to COVID-19 varies from patient to 

patient, the most frequent clinical findings are fever, 

weakness, sputum, nausea, and shortness of breath, 

and vary according to the stages of the disease. The 

disease is most commonly associated with 

respiratory tract infections, such as pneumonia, 

colds, and flu (Hussin et al., 2020). Associated with 

the disease are thromboembolic processes as a 

result of mucosal damage and/or vasculitis due to 

virus inoculation, cardiovascular (Myocardial 

infarction (MI), myocarditis, pericarditis), digestive 

(anosmia, diarrhea, ischemic colitis, hepatitis, 

thyroiditis), central nervous system (encephalitis, 

stroke, Cerebrovascular disease SVD), urinary 

(various findings and complications may develop in 

different systems such as acute renal failure), 

urogenital (estrogen, testosterone hormone level 

imbalances). Susceptibility to venous 

hypercoagulability is increase (Chaimayo et al., 

2020).  

SARS-CoV-2 is believed to mainly infect the 

respiratory system, inducing inflammation, 

interstitial injury, alterations in the parenchyma, and 

cell death (Ye et al., 2020).  The most frequent CT 

finding of COVID-19 pneumonia is ground glass 

opacities, and its typical model has been reported as 

bilateral, peripheral, multilobar, and posterior 

localization (Hani et al., 2020).  Ground glass opacity 

can be seen alone or in conjunction with different 

findings, such as consolidation, interlobular septal 

thickening, and vascular dilatation (Cömert and Kıral, 

2020) Consolidations are typically multifocal, 

segmental, patchy, mostly located in the lower lobe 

and peripheral and may include air bronchograms 

(Eastin and  Eastin, 2020).  Pan et al. found that 

consolidation was rare in the early stages and that 

the consolidations widened and diffused in the later 

stages (Pan et al., 2020).  While consolidations are 

more common, severe, and fatal among those with 

chronic diseases (diabetes, chronic heart and lung 

disease, chronic kidney and liver disease, 

immunosuppressive disease, or treatment), obese, 

pregnant, and postpartum women, it progresses less 

and much milder in the pediatric age group (Liu et al., 

2020). When CT scans were analyzed for lung 

involvement, it was determined that 170 (61.6%) of 

our cases had radiological involvement typical of 

COVID-19. While pulmonary involvement was 50.0% 

in the vaccinated group, it was 63.9% in the 

unvaccinated group. However, it should be noted 

that many people survive the disease 

asymptomatically (Diken, 2021). Responses to 

vaccines may differ in younger adults from older 

adults due to the aging of their immune systems 

(Chen, 2021). Phase 1/2 CoronaVac trials in 

volunteers aged 18-59 years and over 60 years 

indicated that the vaccine doses and schedules 

studied (3 μg or 6 μg, administered 14 days or 28 

days apart) all had analogous safety and 

immunogenicity (Zhang et al., 2021). 

Different efficacy rates were discovered in studies 

evaluating CoronaVac vaccine efficacy based on age 

groups. The CoronaVac vaccine provided 83.5% 

protection towards symptomatic infection 

compared to a placebo in a study conducted in 

Turkey among volunteers aged 18-59 (Tanriover et 

al., 2021).  WHO data shows that as of 08.05.2022, 
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15.038.495 cases were seen in our country, and 

98.819 people died. The total vaccine dose is 147, 

426, 248 (World Health Organization, 2022b). The 

Chile study found 65.9% efficacy for symptomatic 

infection, 87.5% for hospitalization, 90.3% for 

intensive care unit admission, and 86.3% for death 

(Jara et al., 202). In the Brazilian study, the efficacy of 

CoronaVac towards symptomatic COVID-19 was 

50.7%, moderate and severe cases (score ≥4) 83.7% 

(95% CI 58.0-93.7), and 100% (95% CI 563.4-1000.0), 

respectively (Palacios et al., 2021). The CoronaVac 

vaccine has been proven to be 51% effective in 

symptomatic infections. It has also been detected to 

be 100% protective against hospitalization and 

serious diseases (World Health Organization, 2022c). 

When our patients were compared based on their 

vaccination status, the rate of hospitalization was 

observed to be statistically significantly higher in the 

unvaccinated patient group than in the patient group 

vaccinated with two doses of CoronaVac (p = 0.035). 

While vaccination continues in the areas of the world 

where the COVID-19 pandemic persists, studies have 

focused on the decrease in immunity with two doses 

of vaccination over time and the necessity of a third-

dose vaccination (Wilder-Smith and Mulholland, 

2021). It is emphasized that the third vaccination 

dose produces more neutralizing antibodies 

(Yorsaeng et al., 2022). Recent data have raised 

several concerns that the immunity developed by 

two doses of vaccination towards COVID-19 

diminishes over time, concluding in decreased 

protection towards SARS-CoV-2, raising the question 

of whether a third dose would be necessary for an 

extended period (Wilder-Smith and Mulholland, 

2021). 

We concluded that the vaccine’s effect persisted 

because the period between our patients in the 

vaccinated group and the time of infection was less 

than four months. Advanced age, male gender, and 

the existence of at least one comorbidity have been 

declared to be independently related to mortality 

among COVID-19 cases (Fang et al., 2020). DM 

(5.4%), chronic renal failure (2.5%) and asthma 

(1.8%) were the most frequent comorbidities in our 

patient group. The COVID-19 mortality rate is 

estimated to be 2.34%. When only hospitalized cases 

are considered, the COVID-19 mortality rate rises to 

an estimated 14%, approaching the overall SARS 

case mortality rate of around 15% (18).  While 20% of 

infected patients require hospitalization, 5% need 

intensive care and mechanical ventilation (Amato et 

al., 2021).  When our patients were compared in 

terms of respiratory support; While none of the 

patients in the patient group who received two doses 

of CoronaVac were provided with invasive 

mechanical ventilation and respiratory support; 

Invasive mechanical ventilation support was applied 

to 8.2% of the cases in the unvaccinated patient 

group (p = 0.043). In a study carried out with COVID-

19 cases in the intensive care unit, the mortality ratio 

was found to be 40.8% (Ganesan et al., 2021).  In the 

present analysis, the total mortality ratio in the 

unvaccinated patient group was 8.2%, while the 

overall mortality rate in the patient group vaccinated 

with two doses of CoronaVac was 0%. Studies 

indicate that the lymphopenia observed in patients 

may be related to disease seriousness and mortality 

in critical COVID-19 cases (Yang et al., 2020). 

Furthermore, when the laboratory data of the 

groups at the time of hospitalization were compared, 

it was discovered that the serum LDH, ferritin, CRP, 

and PCT levels were statistically significantly higher 

in the unvaccinated patient group at the time of 

hospitalization. 

 

Limitation of the Research 

This present study has some limitations. First, our 

study was conducted in a single center. The antibody 

titers of subsequently vaccinated cases were 

unknown. 

 

CONCLUSION 

Persons who received two doses of the CoronaVac 

vaccine had a lower disease effect in terms of both 

laboratory results and lung involvement. As a result, 

there is less need for intensive care. In terms of 

mortality, no patient died in the vaccinated group, 

while 19 patients died in the unvaccinated group, 

demonstrating that the two doses of the CoronaVac 

vaccine are quite effecttual towards the disease. 

 

Conflict of Interest  

The authors declare that there is no conflict of 

interests. 



Koca et al. / TFSD, 2023, 4(2), 147-154 

153 
 

REFERENCES 
Amato, M. K., Hennessy, C., Shah, K., Mayer, J. (2021). 

Multisystem Inflammatory Syndrome in an Adult. The 
Journal of emergency medicine, 61(1), 1–3. 
https://doi.org/10.1016/j.jemermed.2021.02.007 

Chaimayo, C., Kaewnaphan, B., Tanlieng, N., 
Athipanyasilp, N., Sirijatuphat, R., Chayakulkeeree, M., 
Angkasekwinai, N., Sutthent, R., Puangpunngam, N., 
Tharmviboonsri, T., Pongraweewan, O., Chuthapisith, 
S., Sirivatanauksorn, Y., Kantakamalakul, W., 
Horthongkham, N. (2020). Rapid SARS-CoV-2 antigen 
detection assay in comparison with real-time RT-PCR 
assay for laboratory diagnosis of COVID-19 in 
Thailand. Virology journal, 17(1), 177. 
https://doi.org/10.1186/s12985-020-01452-5 

Chen LK. (2021). COVID‐19 vaccination and frailty in older 
adults. Arch Gerontol Geriatr, 96:104487. 
https://doi: 10.1016/j.archger.2021.104487 

Cömert, SŞ., Kıral, N. (2020). Radiological Findings of 
COVID-19 Pneumonia. Southern Clinics of Istanbul 
Eurasia, 31: 16-22. 
https://doi.org/10.14744/scie.2020.96158 

Diken ÖE. (2021). SARS-CoV, MERS-CoV Neler Öğrendik? 
SARS-CoV2 ile Farklılıkları. ASYOD Güncel Göğüs 
Hastalıkları Serisi Kitapları. In: Karadağ M. Ankara: 
Dünya Tıp Kitapevi. 35-43. 

 Eastin, C., Eastin, T. (2020). Clinical Characteristics of 
Coronavirus Disease 2019 in China: Guan W, Ni Z, Hu 
Y, et al. N Engl J Med. 2020 Feb 28 [Online ahead of 
print] DOI: 10.1056/NEJMoa2002032. The Journal of 
Emergency Medicine, 58(4), 711–712. 
https://doi.org/10.1016/j.jemermed.2020.04.004 

Fang, X., Li, S., Yu, H., Wang, P., Zhang, Y., Chen, Z., Li, Y., 
Cheng, L., Li, W., Jia, H., Ma, X. (2020). Epidemiological, 
comorbidity factors with severity and prognosis of 
COVID-19: a systematic review and meta-
analysis. Aging, 12(13), 12493–12503. 
https://doi.org/10.18632/aging.103579 

Ganesan, R., Mahajan, V., Singla, K., Konar, S., Samra, T., 
Sundaram, S. K., Suri, V., Garg, M., Kalra, N., Puri, G. D. 
(2021). Mortality Prediction of COVID-19 Patients at 
Intensive Care Unit Admission. Cureus, 13(11), 19690. 
https://doi.org/10.7759/cureus.19690 

Gao, Q., Bao, L., Mao, H., Wang, L., Xu, K., Yang, M., Li, Y., 
Zhu, L., Wang, N., Lv, Z., Gao, H., Ge, X., Kan, B., Hu, Y., 
Liu, J., Cai, F., Jiang, D., Yin, Y., Qin, C., Li, J., … Qin, C. 
(2020). Development of an inactivated vaccine 
candidate for SARS-CoV-2. Science (New York, 
N.Y.), 369(6499), 77–81. 
https://doi.org/10.1126/science.abc1932 

Hani, C., Trieu, N. H., Saab, I., Dangeard, S., Bennani, S., 
Chassagnon, G., Revel, M. P. (2020). COVID-19 
pneumonia: A review of typical CT findings and 
differential diagnosis. Diagnostic and interventional 
imaging, 101(5), 263–268. 
https://doi.org/10.1016/j.diii.2020.03.014 

Hodgson, S. H., Mansatta, K., Mallett, G., Harris, V., Emary, 
K. R. W., Pollard, A. J. (2021). What defines an 
efficacious COVID-19 vaccine? A review of the 

challenges assessing the clinical efficacy of vaccines 
against SARS-CoV-2. The Lancet. Infectious 
diseases, 21(2), 26–35. 
https://doi.org/10.1016/S1473-3099(20)30773-8 

Hussin, A., Rothan and Siddappa, N. Byrareddy. (2020). 
The epidemiology and pathogenesis of coronavirus 
disease (COVID-19) outbreak. J Autoimmun, 09: 
102433. https://doi.org/10.1016/j.jaut.2020.102433 

Jara, A., Undurraga, E. A., González, C., Paredes, F., 
Fontecilla, T., Jara, G., Pizarro, A., Acevedo, J., Leo, K., 
Leon, F., Sans, C., Leighton, P., Suárez, P., García-
Escorza, H., Araos, R. (2021). Effectiveness of an 
Inactivated SARS-CoV-2 Vaccine in Chile. The New 
England journal of medicine, 385(10), 875–884. 
https://doi.org/10.1056/NEJMoa2107715 

Liu, W., Tao, Z. W., Wang, L., Yuan, M. L., Liu, K., Zhou, L., 
Wei, S., Deng, Y., Liu, J., Liu, H. G., Yang, M.,  Hu, Y. 
(2020). Analysis of factors associated with disease 
outcomes in hospitalized patients with 2019 novel 
coronavirus disease. Chinese medical journal, 133(9), 
1032–1038. 
https://doi.org/10.1097/CM9.0000000000000775 

McGill COVID19 Vaccine Tracker Team. Sinovac: 
CoronaVac. 
https://covid19.trackvaccines.org/vaccines/7/ 
(accessed April 28, 2021). Inactivated SARS-CoV-2 
vaccine candidates have shown promising results in 
preclinical trials 13. 

Palacios, R., Batista. AP., Albuquerque. CSN., Patiño. EG., 
Santos. JdP., Conde. MTRP., Piorelli. RdO., Júnior. LCP., 
Raboni. SM., Ramos. F., Romero. GAS., Leal. FE., 
Camargo. LFA., Aoki. FH., Coelho. EB., Oliveira. DS., 
Fontes. CJF., Pileggi. GCS., Oliveira. ALLd., Siqueira. 
AMd., Oliveira. DBLd., Botosso. VF., Zeng. G., Xin. Q., 
Teixeira. MM., Nogueira. ML., Kallas. EG. (2021). 
Efficacy and Safety of a COVID-19 Inactivated Vaccine 
in Healthcare Professionals in Brazil: The PROFISCOV 
Study. SSRN.  

Pan, F., Ye, T., Sun, P., Gui, S., Liang, B., Li, L., Zheng, D., 
Wang, J., Hesketh, R. L., Yang, L., Zheng, C. (2020). 
Time Course of Lung Changes at Chest CT during 
Recovery from Coronavirus Disease 2019 (COVID-
19). Radiology, 295(3), 715–721. 
https://doi.org/10.1148/radiol.2020200370 

Roghani, A. (2021). The Influence of Covid-19 Vaccine on 
Daily Cases, Hospitalization, and Death Rate in 
Tennessee: A Case Study inthe United States. MedRxiv. 
https://doi.org/10.2196/29324 

Song, J. Y., Yun, J. G., Noh, J. Y., Cheong, H. J.,  Kim, W. J. 
(2020). Covid-19 in South Korea - Challenges of 
Subclinical Manifestations. The New England journal 
of medicine, 382(19), 1858–1859. 
https://doi.org/10.1056/NEJMc2001801 

Tanriover, M. D., Doğanay, H. L., Akova, M., Güner, H. R., 
Azap, A., Akhan, S., Köse, Ş., Erdinç, F. Ş., Akalın, E. H., 
Tabak, Ö. F., Pullukçu, H., Batum, Ö., Şimşek Yavuz, S., 
Turhan, Ö., Yıldırmak, M. T., Köksal, İ., Taşova, Y., 
Korten, V., Yılmaz, G., Çelen, M. K., CoronaVac Study 
Group (2021). Efficacy and safety of an inactivated 

https://doi.org/10.1016/j.jemermed.2021.02.007
https://doi.org/10.1186/s12985-020-01452-5
https://doi.org/10.1016%2Fj.archger.2021.104487
https://doi.org/10.14744/scie.2020.96158
https://doi.org/10.1016/j.jemermed.2020.04.004
https://doi.org/10.18632/aging.103579
https://doi.org/10.7759/cureus.19690
https://doi.org/10.1126/science.abc1932
https://doi.org/10.1016/j.diii.2020.03.014
https://doi.org/10.1016/S1473-3099(20)30773-8
https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1056/NEJMoa2107715
https://doi.org/10.1097/CM9.0000000000000775
https://covid19.trackvaccines.org/vaccines/7/
https://doi.org/10.1148/radiol.2020200370
https://doi.org/10.2196/29324
https://doi.org/10.1056/NEJMc2001801


Koca et al. / TFSD, 2023, 4(2), 147-154 

154 
 

whole-virion SARS-CoV-2 vaccine (CoronaVac): interim 
results of a double-blind, randomised, placebo-
controlled, phase 3 trial in Turkey. Lancet (London, 
England), 398(10296), 213–222. 
https://doi.org/10.1016/S0140-6736(21)01429-X 

Vasileiou, E., Simpson, C. R., Shi, T., Kerr, S., Agrawal, U., 
Akbari, A., Bedston, S., Beggs, J., Bradley, D., Chuter, 
A., de Lusignan, S., Docherty, A. B., Ford, D., Hobbs, F. 
R., Joy, M., Katikireddi, S. V., Marple, J., McCowan, C., 
McGagh, D., McMenamin, J., … Sheikh, A. (2021). 
Interim findings from first-dose mass COVID-19 
vaccination roll-out and COVID-19 hospital admissions 
in Scotland: a national prospective cohort 
study. Lancet (London, England), 397(10285), 1646–
1657. https://doi.org/10.1016/S0140-6736(21)00677-
2 

Wilder-Smith, A., Mulholland, K. (2021). Effectiveness of 
an Inactivated SARS-CoV-2 Vaccine. N Engl J Med, 
385(10): 946–948. 
https://doi.org/10.1056/NEJMe2111165. 

World Health Organization. WHO Coronavirus (COVID-19) 
Dashboard. (2022a). Available from 
https://covid19.who.int/ 

World Health Organization. WHO Coronavirus (COVID-19) 
Dashboard. TÜRKİYE; (2022b). Available from 
https://covid19.who.int/region/euro/country/tr. 

World Health Organization. WHO Coronavirus (COVID-19) 
Dashboard. (2022c). Available 
from https://www.who.int/news-room/feature-
stories/detail/the-sinovac-covid-19-vaccine-what-
you-need-to-know. 

Yang, L., Liu, J., Zhang, R., Li, M., Li, Z., Zhou, X., Hu, C., Tian, 
F., Zhou, F.,  Lei, Y. (2020). Epidemiological and clinical 
features of 200 hospitalized patients with corona virus 
disease 2019 outside Wuhan, China: A descriptive 
study. Journal of clinical virology: the official 
publication of the Pan American Society for Clinical 
Virology, 129, 104475. 
https://doi.org/10.1016/j.jcv.2020.104475 

Ye, Z., Zhang, Y., Wang, Y., Huang, Z., Song, B. (2020). 
Chest CT manifestations of new coronavirus disease 
2019 (COVID-19): a pictorial review. European 
radiology, 30(8), 4381–4389. 
https://doi.org/10.1007/s00330-020-06801-0 

Yorsaeng, R., Suntronwong, N., Phowatthanasathian, H., 
Assawakosri, S., Kanokudom, S., Thongmee, T., 
Vichaiwattana, P., Auphimai, C., Wongsrisang, L., 
Srimuan, D., Thatsanatorn, T., Klinfueng, S., 
Sudhinaraset, N., Wanlapakorn, N., Poovorawan, Y. 
(2022). Immunogenicity of a third dose viral-vectored 
COVID-19 vaccine after receiving two-dose inactivated 
vaccines in healthy adults. Vaccine, 40(3), 524–530. 
https://doi.org/10.1016/j.vaccine.2021.11.083 

Zhang, Y., Zeng, G., Pan, H., Li, C., Hu, Y., Chu, K., Han, W., 
Chen, Z., Tang, R., Yin, W., Chen, X., Hu, Y., Liu, X., Jiang, 
C., Li, J., Yang, M., Song, Y., Wang, X., Gao, Q.,  Zhu, F. 
(2021). Safety, tolerability, and immunogenicity of an 
inactivated SARS-CoV-2 vaccine in healthy adults aged 
18-59 years: a randomised, double-blind, placebo-

controlled, phase 1/2 clinical trial. The Lancet. 
Infectious diseases, 21(2), 181–192. 
https://doi.org/10.1016/S1473-3099(20)30843-4 

Zhang, Z. L., Hou, Y. L., Li, D. T., Li, F. Z. (2020). Laboratory 
findings of COVID-19: a systematic review and meta-
analysis. Scandinavian journal of clinical and 
laboratory investigation, 80(6), 441–447. 
https://doi.org/10.1080/00365513.2020.1768587 

https://doi.org/10.1016/S0140-6736(21)01429-X
https://doi.org/10.1016/S0140-6736(21)00677-2
https://doi.org/10.1016/S0140-6736(21)00677-2
https://doi.org/10.1056/NEJMe2111165
https://covid19.who.int/
https://www.who.int/news-room/feature-stories/detail/the-sinovac-covid-19-vaccine-what-you-need-to-know
https://www.who.int/news-room/feature-stories/detail/the-sinovac-covid-19-vaccine-what-you-need-to-know
https://www.who.int/news-room/feature-stories/detail/the-sinovac-covid-19-vaccine-what-you-need-to-know
https://doi.org/10.1016/j.jcv.2020.104475
https://doi.org/10.1007/s00330-020-06801-0
https://doi.org/10.1016/j.vaccine.2021.11.083
https://doi.org/10.1016/S1473-3099(20)30843-4
https://doi.org/10.1080/00365513.2020.1768587

