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ÖZ 

 

Amaç: Bu çalışmada, viral yük hakkında bilgi veren RT-PCR Cycles Threshold (Ct) değerleri ile akciğer tutulumunu göstermek için 

kullanılan Bilgisayarlı Tomografi şiddet skoru (BTŞS) arasındaki ilişkinin araştırması amaçlandı. 

Araçlar ve Yöntem: 1 Ocak 2021 ile 31 Kasım 2021 tarihleri arasında akciğer oskültasyon bulguları ve/veya posteroanterior akciğer 

grafisinde şüpheli bulguları olan ve RT-PCR testi pozitif çıkan toplam 162 hasta çalışmaya dahil edilmiştir. Olguların viral yükleri, 

akciğer tutulumu ve mortalite oranları hastaneye yatırıldıkları birimlere göre analiz edildi. Ayrıca, COVID-19, BTŞS, RT-PCR Ct 

viral yük değerleri ve yaşa eşlik eden komorbid hastalıklar arasındaki korelasyon incelendi.  

Bulgular: BTŞS yaş ile pozitif ve anlamlı bir korelasyon göstermiştir (p=0.017). İstatistiksel analiz, viral yük ile torasik tutulum 

arasında anlamlı bir korelasyon olmadığını ortaya koymuştur (p=0 .663). 

Sonuç: Bu çalışmaya göre, COVID-19 hastalığının tanısında önemli bir yer tutan RT-PCR Ct değerleri ile toraks BT tutulumu 

arasında anlamlı bir korelasyon bulunmazken, akciğer tutulumu prevalansı ve olguların ölüm oranı yaşla birlikte artmıştır. Ayrıca, 

CT-CS skoru ile yaş arasında anlamlı bir korelasyon gözlenmiştir. Bu bulgular, bu alanda gelecekte yapılacak derinlemesine 

araştırmaların önünü açarak konunun daha iyi anlaşılmasını sağlayacaktır.  

 

Anahtar Kelimeler: bilgisayarlı tomografi; COVID-19; tomografi; torasik tutulum; viral yük 

 

ABSTRACT 

 

Purpose: In this study, we aimed to investigate the relationship between RT-PCR Cycles Threshold (Ct) values, which provide 

information about the viral load, and CT severity score (CTSS), which is used to demonstrate lung involvement.  

Materials and Methods: Between January 1, 2021 and November 30, 2021, a total of 162 patients with lung auscultation findings 

and/or suspicious findings on posteroanterior chest radiography, along with a positive RT-PCR test, were included in the study. Viral 

loads, lung involvement, and mortality rates of the cases were analyzed based on the units in which they were hospitalized. Addi-

tionally, we investigated the correlation between comorbid diseases associated with COVID-19, CTSS (CT severity score), RT-PCR 

Ct viral load values, and age. 

Results: The CTSS showed a positive and significant correlation with age (p=0.017). Statistical analysis revealed no significant 

correlation between viral load and thoracic involvement (p=0.663). 

Conclusion: According to the present study, no significant correlation was found between RT-PCR Ct values, which play a crucial 

role in the diagnosis of COVID-19, and thoracic CT involvement. However, the prevalence of lung involvement and the mortality 

rate of the cases increased with age. Additionally, a significant correlation was observed between the CT severity score (CT-SS) and 

age. These findings pave the way for future in-depth research in this field, fostering a better understanding of the subject matter.  
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INTRODUCTION  

SARS CoV-2 (COVID-19), the causative agent of coro-

navirus disease, is transmitted through the respiratory 

tract and close contact.1 The real-time reverse transcrip-

tase polymerase chain reaction (RT-PCR), used in diag-

nostic purposes, provides a quantification of viral load in 

the sample through the cycle threshold (Ct) value.2 The 

Ct value is an important determinant in assessing the 

likelihood and severity of disease transmission.3,4 Lung 

involvement is the main cause of morbidity and mortality 

in COVID-19 patients.2 Due to its wide availability and 

rapid examination time, the role of chest computed to-

mography (CT) is increasingly complementary to RT-

PCR in patients with COVID-19 pneumonia.5 Chest CT 

examination holds significance not only for the prompt 

diagnosis of COVID-19 but also for disease monitoring 

and assessing the effectiveness of treatment.6,7 The utili-

zation of Computed Tomography Severity Scoring 

(CTSS) is recommended for quantifying pulmonary 

involvement in patients with COVID-19 and establishing 

correlations with clinical classifications.6 The objective of 

this study was to examine the correlation between RT-

PCR Ct values, serving as viral load markers, and CTSS 

values among hospitalized patients with COVID-19. 

MATERIALS and METHODS 

This study was conducted with the approval of the Minis-

try of Health, General Directorate of Health Services 

Scientific Study Platform (Decision No: T21-31-28, Date: 

11-10-2021) Approval for this study was obtained from 

Aksaray University Clinical Research Ethics Committee 

(dated 16.12.2021 and numbered 2021/17-03). 

Collection of Samples  

The study included patients aged 18 and above, with 

confirmed positive RT-PCR tests, and without any known 

pre-existing lung disease, who were admitted to the 

COVID-19 service and intensive care unit during the 

period of January 1, 2021, to November 30, 2021. In the 

study, the cases were analyzed in terms of demographic 

information (age, gender), comorbid diseases (diabetes, 

hypertension, cardiovascular diseases, etc.), CTSS, RT-

PCR Ct values, the unit of hospitalization (ward-intensive 

care unit) and the outcome of the disease (non-

survivor/survivor).  

Molecular Studies and RT-PCR 

Naso-oropharyngeal swab samples were collected with a 

COVID-19 transfer tube (vNAT, Bioeksen, Istanbul, 

Turkey) and sent to the laboratory. Nucleic acid extrac-

tion and PCR reaction was performed without modifica-

tion according to the manufacturers' instructions con-

tained in the kit inserts  (Bio-Speedy COVID-19 RT-

qPCR Detection Kit) (Bioeksen, Turkey). Amplification 

was performed on a Bio-Rad CFX96 Touch™ (Bio-Rad, 

USA). RT-PCR Ct values <25 were determined as high, 

25-30 as moderate and >30 as low viral load.8 

Determination of Lung Involvement and Severity 

Scores by CT 

Multidetector CT device (GE Medical Systems, USA) 

was used for CT scanning. CT scanning was performed 

according to the manufacturer's recommendations. Imag-

es were reconstructed to include coronal and sagittal 

planes with 1-mm slice thickness. In the determination of 

computed tomography total severity score (CT-CS), a 

semi-quantitative scoring system was used to determine 

the lung involvement of COVID19-related abnormali-

ties.6 Each lung lobe was scored from 0 to 5 (0: No lobe 

involvement; 1: <5% of the lobe; 2: 5-25% of the lobe; 3: 

26-50% of the lobe; 4: 51-75% of the lobe; 5: >75% of 

the lobe involved). Along with this scoring; total severity 

scoring was performed on CT.  Values of 8 and below 

were accepted as mild, values between 9 and 15 as mod-

erate and values above 15 as severe lung involvement.9 In 

addition, the patients were grouped as Group I without 

lung involvement, Group II with mild involvement (Fig-

ure I), Group III with moderate involvement (Figure 

II)and Group IV with severe involvement (Figure III).10 

Statistical Analysis 

IBM Statistics for Windows, Version 26.0 package pro-

gram was used to evaluate the data. Parametric and/or 

nonparametric test methods were used for comparison of 

continuous variables between groups according to 

Shapiro Wilk normality test. Student's t test or Mann 
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Whitney U test were used to compare two independent 

groups, and One-Way ANOVA and Kruskal Wallis tests 

were used to compare more than two independent groups. 

If the difference was found to be significant, the groups 

that caused the difference were identified by using appro-

priate posthoc multiple comparison tests. The difference 

was defined with letter indices placed on the means or 

medians. As descriptive statistics, mean±St.deviation 

median (minimum-maximum) was used to summarize 

continuous variables, while frequency distributions and 

percentages were used for categorical variables. Multiple 

Logistic Regression method (Backward LR option) was 

used to evaluate the risk factors affecting mortality and 

the results are presented with odds ratios and confidence 

intervals. 

 
Figure I. Mild Lung Involvement CT Image. 

 

 
Figure II. Moderate Lung Involvement CT Image. 

 
Figure III. Severe Lung Involvement CT Image. 

RESULTS 

A total of 162 patients, 77 females and 85 males, who 

were positive for COVID-19 RT-PCR, aged 18 years or 

older, had lung listening findings on physical examina-

tion and/or suspicious findings on posteroanterior chest 

radiography were included in the study. In addition, the 

cases were divided into 3 groups as low (Ct>30), inter-

mediate (Ct 25-30) and high (Ct<25) viral load according 

to RT-PCR Ct value. The mean age of the patients was 

63.42 years, 133 were hospitalized in the ward and 29 in 

the intensive care unit (Table 1). 

Lung involvement rates and RT-PCR Ct values of cases 

were compared. No association was observed between 

lung involvement and viral load, although it was ob-

served that mortality increased as lung involvement 

increased (Table 2). 

It was determined that COVID-19 patients had comorbid 

diseases (diabetes mellitus, hypertension, cardiovascular 

diseases, malignancy, rheumatologic diseases, renal 

diseases, obesity, neurologic diseases and endocrine 

disorders). The most common comorbid diseases were 

hypertension (n=63, 38.88%), cardiovascular disease 

(n=44, 27.16%), diabetes mellitus (n=36, 22.22%) and 

chronic obstructive pulmonary disease (n=11, 6.79%). 

The correlation between these diseases, CTSS and RT-

PCR Ct viral load values and age were analyzed. A sig-

nificant positive correlation was found between CTSS 

score and age (r=0.188, p=0.017) (Table 3). 
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We compared the variables of Ct viral load, age, and 

number of chronic diseases with CT severity categories, 

and found that the difference was significant only for age. 

The mean age of the group with mild viral load was 

statistically lower than the group with moderate and 

severe viral load (Table 4). 

Table 1. Viral loads of the cases. 

Parameters  Viral loads High Mild Low Total 

    <25 n (%) 25-30 n (%) >30 n (%) n (%) 

ICU Man 6 5 7 18 

 
Woman 3 6 2 11 

Ward Man 29 20 18 67 

 
Woman 27 20 19 66 

Total Man 35 25 25 85 (52.47) 

 
Woman 30 26 21 77 (47.53) 

  Total 65 (40.12) 51 (31.48) 46 (28.40) 162 (100) 
ICU: Intensive Care Unit 

 

Table 2.  CT Lung involvement, viral loads and non-survivor rates. 

Groups Lung Involvement Viral Load (Ct) 
Non-survivor rates 

n (%) 

Survivor rates 

n (%) 

Total 

n (%) 

I No involvement 20-32 0 (0) 2 (100) 2 (100) 

II Mild 16-39 2 (4) 48 (96) 50 (100) 

III Moderate 12-38 11(18.97) 47 (81.03) 58 (100) 

IV Severe 17-39 16 (30.77) 36 (69.23) 52 (100) 

Total   29  (17.9) 133 (82.1) 162 (100) 

 

Table 3. Correlation between CTSS, Ct viral load, age and comorbid diseases. 

Parameters 
 

CTSS  Ct Viral Load Age Number of Comorbid Disease 

CTSS 

r  0.035 0.188 -0.001 

p  0.663 0.017 0.990 

n  162 162 124 

Ct Viral Load 

r 0.035  -0.021 -0.059 

p 0.663  0.792 0.513 

n 162  162 124 

Age 

r 0.188 -0.021  0.135 

p 0.017 0.792  0.136 

n 162 162  124 

Number of Comorbid 

Disease 

r -0.001 -0.059 0.135  

p 0.990 0.513 0.136  

n 124 124 124  
CTSS: Computed Tomography Severity Scoring,  r:Pearson’s correlation coefficient (rho),p:p value, n:number of cases 

 

Table 4. Comparison of CT viral load, age and number of chronic diseases variables and CT severity score categories. 

CT Severity Categories 
Mild 

 
Moderate Severe p 

Ct Viral Load 
26.9±6.07 

27(16-38) 

26.69±6 

27(12-39) 

26.86±5.39 

26(17-39) 
0.977 

CTSS 
4.58±2.07 

5(1-8)a 

12.15±2.83 

12(8-17)b 

20.74±1.83 

21(18-25)c 
<0.001 

Age 
55.78±20.01a 

60(18-87) 

65.76±14.1b 

67(18-90) 

66.94±12.93b 

66(38-88) 
0.001 

Number of Chronic Diseases  

Variables 

1.85±0.73 

2(1-3) 

1.75±0.85 

2(1-4) 

1.77±1.01 

1.5(1-5) 
0.969* 

CTSS: Computed Tomography Severity  Mean±St.Dev. and Median (Min.-Max.),*; p value from Kruskal Wallis test and all others from ANOVA 
a,b,c; indices such as a,b and c shows statistically difference of means or medians.

DISCUSSION 

In this study, we investigated the relationship between 

RT-PCR Cycles Threshold (Ct) values, which provide 

information about the viral load carried by the individual, 

and CT-CS, used to demonstrate lung involvement. Our 

findings revealed that no significant correlation was 

found between RT-PCR Ct values, which play an essen-

tial place in the diagnosis of COVID-19 disease, and 

thoracic CT involvement, whereas the prevalence of 

pulmonary involvement and the mortality rate of cases 

increased with age. 

The detection of COVID-19 relies on the reference meth-

od of reverse transcription polymerase chain reaction 

(RT-PCR), which allows for the identification of specific 

viral RNA sequences.7 The Ct value obtained from this 

test is inversely correlated with the viral load carried by 

the patient.11,12 In a study by Calle et al. involving 455 

patients, a higher respiratory risk was associated with 

higher viral load, as indicated by lower Ct values.13 Simi-
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larly, Singh et al. found that symptomatic COVID-19 

patients had significantly lower RT-PCR Ct values com-

pared to those without clinical symptoms.12 In another 

study conducted by Shah et al. in India with 219 patients, 

lower Ct values were found to be indicative of increased 

disease severity.14 In a study conducted in Mersin, it was 

observed that symptomatic patients had a higher mean 

age compared to asymptomatic patients, and their Ct 

values were lower.5 Similarly, Bakir et al. conducted a 

study in Ankara involving 158 patients, and like our 

study, they reported no association between Ct values and 

age, gender, or mortality.15 These findings collectively 

highlight the importance of Ct values in assessing viral 

load and the clinical implications of such measurements. 

Our study did not find any significant relationship be-

tween RT-PCR Ct values and lung involvement. 

In cases with COVID-19 pneumonia, imaging using CT 

is important in the detection and evaluation of lung infec-

tion.16,17 In COVID-19 pneumonia, CT findings are simi-

lar to those seen in other viral pneumonias. These CT 

manifestations predominantly present as areas of ground-

glass opacities and consolidations.7,18 The CTSS value is 

used to rapidly and objectively assess the severity of 

pulmonary involvement in COVID-19 patients.7 In a 

study conducted by Yağcı et al. including 284 patients, 

although the CTSS value was found to be higher in hospi-

talized patients, an inverse relationship was found be-

tween viral load and thoracic severity score, and it was 

found that viral load was not an effective factor in hospi-

talization and mortality.19 Similar to this study, we did not 

find a significant correlation between CTSS value and 

viral load. We observed that all deceased patients were in 

intensive care units, and the probability of mortality 

increased with advancing age. Francone et al. found that 

the mortality risk was higher in patients with a CTSS of 

18 or higher and Li et al. found that the mortality risk was 

higher in patients with a CTSS of 15 or higher.20,21 Ac-

cording to Saeed et al, a severe clinical picture occurs in 

patients with a CTSS of 25 and above.9 Similar to this 

situation in our study, we found a significant positive 

correlation between CTSS and age. Bakir et al. did not 

find a significant relationship between the amount of viral 

load detected in patients with COVID-19 pneumonia and 

CTSS value.15 Similar to this study, we did not find a 

significant relationship between CT score and viral load 

in our study. 

In patients with comorbid conditions, including diabetes, 

chronic obstructive pulmonary disease (COPD), cardio-

vascular diseases, hypertension, and malignancy, 

COVID-19 infection has the potential to escalate into a 

life-threatening condition.22 In a study conducted by 

Gülbudak et al., comorbid diseases were found at a high-

er rate in symptomatic patients compared to asymptomat-

ic patients. According to this study, hypertension, diabe-

tes mellitus, chronic respiratory disease and cardiovascu-

lar diseases were found most frequently in symptomatic 

patients.5 According to Singh et al. chronic renal failure, 

diabetes mellitus, chronic liver disease, chronic lung 

disease and chronic cardiovascular disease were found 

more frequently in symptomatic COVID-19 patients.12 

Although hypertension, cardiovascular disease, diabetes 

mellitus and chronic obstructive pulmonary disease were 

more common in our study, no significant correlation was 

observed between the number of comorbidities and 

CTSS. 

Our study revealed no association between COVID-19 

diagnosis based on RT-PCR test Ct values and chest CT 

involvement as indicated by the CTSS. However, a sig-

nificant correlation was observed between the CTSS and 

age. These findings pave the way for future in-depth 

researches in this domain, fostering a better understand-

ing of the subject matter. 
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