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Abstract 

Objective: This study examined COVID–19 Reporting and Data System (CO–RADS) scores, reverse transcription 
polymerase chain reaction (RT–PCR)  positivity, and COVID–19 vaccination status of COVID–19 patients who reported 
to the emergency room (ER). Thus, it aimed to present how much effective the vaccines were. 

Methodology: It was a cross–sectional, retrospective, descriptive research, covering the period between June 08, 
2021 to August 08, 2021. The study was conducted at Sakarya University Teaching & Research Hospital,  Sakarya. 
Institutional ethical review committee certificate was not required as it was a retrospective study. 

Results: One hundred four cases were included in the study, of which 61 (58.7%) were male, and 43 (41.3%) were 
female. Of the patients, 35 (33.6%) had no COVID–19 vaccination, 46 (44.2%) had two–doses CoronaVac, one (1%) 
had two–doses BNT162b2. Out of 104 patients, 12 had a CO–RADS–3 score, 17 had a CO–RADS–4 score, and 60 
patients had a CO–RADS–5 score. No significant difference was recognized between unvaccinated cases and 
vaccinated patients with two CoronaVac doses in terms of hospitalization, RT–PCR positivity and mortality 
(respectively: x2 = 0.176, SD = 1, p = 0.675; x2 = 0.025, SD = 1 , p = 0.874; x2 = 0.830, SD = 1, p = 0.362). Two doses 
CoronaVac vaccinated patients' length of stay in the hospital was determined to be more succinct than cases who 
had never been inoculated (U = 596.500, p = 0.045, z = 2.003, r = –0.22). 

Conclusion: Prolonged time after CoronaVac vaccination may reduce the vaccine's protection against COVID–19 
pneumonia. The protection of two doses of BNT162b2 against COVID–19 pneumonia presents promise in the fight 
against the pandemic. Those inoculated with at least two doses of CoronaVac or BNT162b2 had a shorter hospital 
stay than those not vaccinated. RT–PCR positivity may continue to be observed in vaccinated patients. 
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1. Introduction 
An international level effort to control the COVID–19 

pandemic still continues. This viral disease has been 

negatively affecting the whole world for the last two 

years. The governments took restrictive measures to 

prevent the spread of the virus among people; on the other 

hand, medical professionals focused on the disease 

treatment methods. Although many drugs have been tried 

against the COVID–19, a definitive treatment could not 

be developed till now.1 Due to the heavy burdon on 

economic, social, and health systems caused by the 

pandemic, it needs to be brought under control as soon as 

possible, for which vaccine development research 

commenced worldwide.2  

The vaccine for COVID–19 is required to protect from 

this disease, especially preventing severe morbidity and 

mortality, and reducing the need of hospitalization, the 

intensive care requirement, and shortening the length of 

stay (LoS) in the hospital.3  

Pfizer–BioNTech COVID-19 vaccine (BNT162b2)  

produced by Pfizer & Biontech) is an mRNA vaccine, and 

marketed under international nonproprietary name: 

tozinameran, and trade name Comirnaty®). CoronaVac 

(Vero Cell), is an inactive vaccine, is prepared by Sinovac 

Life Sciences, China. Both these vaccines are approved 

for use in Turkey and some other countries to combat 

COVID–19.4 The vaccination process began with the 

vaccination of elderly and high–risk individuals with the 

CoronaVac vaccine in January 2021, and the vaccination 

increased rapidly with the introduction of the BNT162b2 

vaccine in April 2021. An estimated 5,289,724,918 doses 

of COVID–19 vaccine have been used worldwide by 

September 01, 2021; 57.5% of the population of Turkey 

having been vaccinated with at least one dose of the 

COVID–19 vaccine.5,6  

This study analyzed the patients who reported to our 

tertiary care hospital emergency room (ER) with 

COVID–19 symptoms. The computed tomography (CT) 

findings, the reverse transcription–polymerase chain 

reaction (RT–PCR) positivity, vaccination and mortality 

status, and hospital processes of the patients were 

investigated. Hence, the association between vaccination 

and COVID–19 lung lesions was observed; furthermore, 

it was aimed to inspect the effectiveness of COVID–19 

vaccines. 

2. Methodology   
1.1 Research Type 

This study is cross–sectional, retrospective, and 

descriptive research, covering nducted a period between 

June 08, 2021 to August 08, 2021. 

The research sample was the patients who reported to the 

Sakarya Training and Research Hospital (SEAH)  adult 

ER with COVID–19 signs and in whom a thoracic CT 

with CO–RADS score were done.  

1.2 Definitions 

Turkeish Ministry of Health's vaccine application 

strategy practices CoronaVac vaccines in three doses at 

four–week intervals, and the BNT162b2 vaccine in two 

doses at the same intervals.7 People could choose the 

BNT162b2 vaccine as their third vaccine if they had had 

two doses of CoronaVac vaccine. 

RT–PCR was tested by taking oropharyngeal and 

nasopharyngeal combined swabs in all patients with 

COVID–19 signs. 

The COVID–19 Reporting and Data System (CO–

RADS) is a reliable radiological scoring system used to 

predict the severity of COVID–19 disease by interpreting 

thoraic CT findings.8 It includes scores from one to five, 

which can be used primarily in the triage of suspected 

COVID–19 patients in the ER.9  

Radiology physicians of a private company interpreted 

the CT images and reported the CO–RADS score. The 

CO–RADS scoring is interpreted as: 

CO–RADS 1: Very low suspicion, 

CO–RADS 2: Low suspicion, 

CO–RADS 3: Equivocal/element, 

CO–RADS 4: High suspicion, 

CO–RADS 5: Very high suspicion, 

CO–RADS 6: Proven.10 

1.3 Inclusion Criteria  

Patients aged 18 and over, with at least one COVID–

19 symptom, teporting to the SEAH ER, who had a 

thoracic CT and CO–RADS score, and whose full clinical 

information could be accessed from the hospital automat

ed record system.  

1.4 Exclusion Criteria 

Patients younger than 18 years old, pregnant ladies, and 

patients whose complete information was not available, 

were excluded from the study.  

1.5 Data Collection 

The data were retrieved from the hospital automation 

system regarding enrolled patients' gender, age, CO–

RADS score, the name of the vaccine if used, the time 

between vaccination and admission to the ER, the number 

of vaccine doses, RT–PCR test results, hospitalization 

status, length of stay (LoS) in the hospital and the 

mortality status. 
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1.6 Statistical Analysis 

The obtained data were analyzed with the  IBM SPSS 

Statistics for Windows, Version 21.0 (IBM Corp. 

Released 2012, Armonk, NY: IBM Corp.). Skewness and 

Kurtosis values were inquired to be in the range of –2/+2 

for the data to provide the normal distribution.11 For 

comparison of categorical data chi–square test was 

utilized. An independent t–test was utilized to compare 

two independent data groups that were normally 

distributed, and the Mann–Whitney U test was used for 

those not normally distributed. A p < 0.05 was considered 

statistically significant. 

1.7 Permissions 

For this research, permission was obtained from the 

hospital's chief physician, and the Scientific Research 

Platform of Turkey Health Ministry. 

3. Results   
In Sakarya Province, the first vaccination program started 

with CoronaVac on January14, 2021 among healthcare 

workers, over 65 y, and high–risk patients with 

comorbidities; vaccination with the BNT162b2 was 

started after April 02, 2021. As of August 08, 2021, 

425702 CoronaVac doses had been injected in Sakarya, 

and the number of those who received two vaccine doses 

was 191452. On the other hand, 491424 BNT162b2 doses 

were inoculated. The number of people who received two 

doses of BNT162b2 was 164099. Accordingly, the total 

BNT162b2 use was higher than the CoronaVac dose in 

Sakarya; but the number of people receiving two doses of 

CoronaVac was higher. 

One hundred four cases were included in the study, of 

which 61 (58.7%) were male, and 43 (41.3%) were 

female. The patients’ mean age was 64.3 ±17.2 y and 

ranged from 20 to 97 years. According to the Independent 

t–test result, the mean age of female patients (mean: 67.9 

± 18 y) was higher than that of male patients (mean: 61.7 

± 16.4 y), but there was no statistically significant 

difference [t(102) = –1.8, p = 0.071]. 

Patient data by vaccination status are presented in Table 

1. 

Of the thoracic CTs taken in the ER, seven were 

interpreted as CO–RADS–1, eight as CO–RADS–2, 12 as 

CO–RADS–3, 17 of them as CO–RADS–4, and 60 as 

CO–RADS–5. 

When the vaccination status was considered, no vital 

difference was observed between the genders of the 

patients who had never been inoculated and those who 

had at least one dose of vaccination (p = 0.298). There 

was no significant variation in hospitalization between 

patients who were not vaccinated and those who received 

at least one dose of vaccine (p =  0.492). In addition, no 

significant difference was observed between vaccinated 

and unvaccinated patients in terms of mortality and RT–

PCR positivity (p = 0.107 and p =  0.734 respectively). 

There was statistically no notable difference between the 

LoS in the hospital between unvaccinated patients and 

vaccinated at least one dose (p = 0.074). Notwithstanding, 

it was ascertained that the inoculated patients' average 

LoS in the hospital was more concise than unvaccinated 

cases, except for those with a single dose of the 

BNT162b2. 
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No significant difference was recognized between 

unvaccinated cases and immunized patients with two 

CoronaVac doses in terms of hospitalization, RT–PCR 

positivity and mortality (p  =  0.675; p =  0.874 and p =  

0.362 respectively). Double CoronaVac vaccinated 

patients' LoS in the hospital was determined to be more 

succinct than cases who had never been inoculated (p = 

0.045). 

It was observed that 18 of the CoronaVac vaccinated 

patients reported to the hospital within the first 24 hours 

after injecting the second vaccine dose. It typically 

requires two weeks after injection for the immunity 

against the virus that causes COVID–19.12 Excluding 

patients admitted to the ER within two weeks of second–

dose CoronaVac vaccination, the number of patients 

diagnosed with a preliminary diagnosis of COVID–19 

and had a thoracic CT scan decreased to 28 people. It was 

determined that these patients reported to the ER after a 

mean of 96.2 (±38.3, median of 100) days after the second 

CoronaVac dose. 

The CO–RADS score and vaccination status of the 

patients are presented in Table 2. No patient with a score 

of CO–RADS 3–4–5 was detected among those injected 

with two doses of the BNT162b2. It was perceived that 

the number of RT–PCR positive patients increased as the 

CO–RADS value increased and RT–PCR positivity 

reached the highest number and rate in patients with CO–

RADS–5. Consequently, it was recognized that 

inoculated patients with two CoronaVac doses had 

COVID–19 thoracic CT findings in the highest number 

and rate.  

4. Discussion   
Very small number of authentic trils have been conducted 

regarding COVID–19 vaccines, although a large number 

of research ppers have been published about the disease 

itself during the last two years. Fernando P. Polack et al. 

reported that people older than 16, who were vaccinated 

with two doses of BNT162b2 mRNA vaccine, were 

protected from COVID–19 at a rate of 95%.13 

Considering that the total number of BNT162b2 vaccines 

administered in Sakarya province is higher than 

CoronaVac, it would be remarkable that only one of the 

patients included in the study received two doses of 

BNT162b2 vaccine. This patient also reported to the ER 

105 days after the second vaccination dose, and the 

thoracic CT result was CO–RADS 2. When the results of 

our study are analyzed, it can be thought that the 

BNT162b2 vaccine can provide better protection against 

lung lesions seen in CT of patient with two doses of 

vaccination. 

There was no big difference in hospitalization, mortality, 

and RT–PCR positivity between patients vaccinated with 

two doses of CoronaVac and those who had never been 

vaccinated, which may lead to the thought that the 

CoronaVac vaccine was inefficient against COVID–19. 

This idea might be supported because two doses of 

Coronavac had the highest number of patients with CO–

RADS 3 to 5 scores. However, these patients reported to 

the ER 96.2 days after the second dose, and that the 

vaccine's protective effect may have decreased with this 

time. Hongxing Pan et al. stated that it would be 

beneficial to have a third dose vaccination after six 

months from the second dose of CoronaVac.14  Our study 

results confirmed that the third dose of the CoronaVac 

vaccine should be discussed to prevent lung lesions due 

to COVID–19, but it hinted that the six months might be 

prolonged. 

CoronaVac vaccination of the older population and the 

long period after inoculation might have decreased the 
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effectiveness and protection of the vaccine. In addition, it 

should be remarked that only CoronaVac was injected 

into the elderly, all high–risk patients, during the first 78 

days of the vaccination program. Nevertheless, Otavio T 

Ranzani et al. published that although two doses of 

CoronaVac vaccine reduced hospitalizations and 

mortality in patients aged 70 and over. However, the 

vaccine's effectiveness decreased as the patients' age 

increased.15
  

The low number of three–doses CoronaVac vaccinated 

patients or two doses of CoronaVac plus one dose of 

BNT162b2 could be interpreted as increasing the 

protective effect of the vaccines when three doses were 

applied, or it might also be due to the low number of 

patients vaccinated with three doses in the population 

during the study period. 

RT–PCR positivity was primarily observed in those with 

a CO–RADS 4–5 score, and with this aspect, our study 

supports other published studies confirming the success 

of the CO–RADS scoring system in diagnosing COVID–

19 disease.10,16,17 In addition, it was determined that the 

CO–RADS score of the patients who were vaccinated 

twice with CoronaVac was the highest. On the other hand, 

the fact that people vaccinated with two doses of 

BNT162b2 occupied a low rate in our study inferred that 

the BNT162b2 vaccine was more protective against 

COVID–19 pneumonia. 

Except for vaccinated with a single BNT162b2 dose, the 

LoS in the hospital was more precise in all vaccinated 

groups than unvaccinated patients. This situation might 

be because these patients reported to the ER 60 days after 

being inoculated; hence, it could be supposed that the 

vaccine's protective effect might have been reduced. 

5. Limitation   
The limitation of this study is that it was a single–center 

study, and mny vaccinated patients might have reported 

to other hospitals. 

6. Conclusion   
Prolonged time after CoronaVac vaccination may reduce 

the vaccine's protective effect against COVID–19 

pneumonia. The protection of two doses of BNT162b2 

against COVID–19 pneumonia presents promise in the 

fight against the pandemic. CO–RADS–compliant 

pneumonia was less common in patients vaccinated with 

three doses of CoronaVac or two doses of CoronaVac 

plus one dose of BNT162b2 than those vaccinated with 

only two doses CoronaVac. Those vaccinated with at 

least two doses of CoronaVac or BNT162b2 had a shorter 

hospital stay than those not vaccinated. RT–PCR 

positivity may continue to be observed in vaccinated 

patients. 
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