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ABSTRACT 
 

COVID-19 is a virus that infects the respiratory system [1]. The gold standard for the diagnosis of COVID-19 is RT-PCR [2]. The 

severity of COVID-19 is seen from the cycle threshold value with strong positive, positive, and weak positive categories [3], then 

classified in the group of pneumonia or non-pneumonia. 
this research aims to knowing the correlation of the Ct value to the results of a chest X-ray (pneumonia) and determining whether 

the Ct value can provide clinical information on COVID-19 patients. 

The method used in this research is descriptive quantitative research type with a retrospective cross-sectional study on 189 confirmed 

samples of COVID-19, aged 18-35 years and conducting a chest X-ray examination when admitted to the COVID-19 Emergency 

Hospital Wisma Atlet Kemayoran in June to July 2021. Data analysis using logistic regression test on SPSS. The percentage of weak 

positive Ct value is 15.9%, positive Ct value is 19.6%, and strong positive Ct value is 64.6%. The percentage of chest x-ray results 

for pneumonia is 45%, and for non-pneumonia is 55%. Ct value has a correlation with pneumonia(chest X-ray) in COVID-19 

patients with the most significant correlation being <29. 
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INTRODUCTION 
 

In December 2019, the number of pneumonia cases began to 

increase in Wuhan, China. Based on analytical studies by 

epidemiologists, the spread of the disease is linked to the South 

China Seafood Market, Wuhan[4]. The disease is called the 

2019 novel coronavirus (2019-nCoV)[5]. Then in January 

2020, it was changed to SARS-COV-2 by WHO, so the name 
of the disease became COVID-19[6].  

COVID-19 is a zoonotic virus that can infect humans[6]. 

COVID-19 infects the respiratory system [1]. This virus also 

causes pneumonia (lung infection) [7]. 

Indonesia is a country affected by the COVID-19 pandemic. On 

March 2, 2020, the first confirmed patient of COVID-19 was 

announced[8]. After the COVID-19 outbreak, the Kemayoran 

Athlete's Wisma was made an Emergency Hospital for handling 

COVID-19 by the government on March 18, 2020 and can be 
used since March 23, 2020. 

The World Health Organization (WHO) recommends RT-PCR 

(Reverse Transcription-Polymerase Chain Reaction) as the 

gold standard for detecting COVID-19[2]. RT-PCR was 

performed using mRNA (messenger RNA) as a template [9]. 

RT-PCR produces a threshold value (Cycle Threshold Value) 

or hereinafter referred to as the Ct value which refers to the 

number of cycles required to amplify viral RNA to reach a 

detectable level[10].   

The Ct value correlates with the amount of viral nucleic acid in 

the sample and can be obtained from the RT-PCR assay used 

for the diagnosis of COVID-19 patients[11]. The Ct value is 
inversely proportional to the number of viruses, so the Ct value 

can indicate the level of viral replication activity that affects the 

infectivity of SAR-CoV-2 in patients[12].   
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The American College of Radiology recommends a chest X-ray 

as an early diagnosis for COVID-19[13], which can describe 

conditions in the lungs[4]. Chest X-rays are used for diagnosis 

in COVID-19 patients during the pandemic [14]. 

Chest X-rays are used as a method of observing chest 

radiographs in postero-anterior or antero-posterior projections. 

Chest X-rays can be used in the emergency setting as a 
quantitative method of rates of SARS-CoV-2 pneumonia, and 

are correlated with an increased risk of ICU admission[15]. The 

patient's clinical picture showed that a positive SARS-CoV-2 

RT-PCR test result also showed an abnormal chest X-ray[16]. 

Based on observations at the Wisma Atlet Kemayoran COVID-

19 Emergency Hospital, someone World Health Organization 

was confirmed to have COVID-19 with a different Ct value on 

RT-PCR also showed different chest X-ray results. Abnormal 

chest X-ray results showed pneumonia which can be used as a 

predictor of positive RT-PCR results[17].  

The severity of COVID-19 can be seen from the Ct value on 

the RT-PCR with categories, namely strong positive (Ct value 
<29), positive (Ct value between 30-37), and weak positive (Ct 

value between 38-40) and then classified in the pneumonia or 

non-pneumonia group which can be seen from the results of the 

chest X-ray. 

The purpose of this study was to determine the correlation of 

the Ct value (Cycle Threshold Value) in RT-PCR to pneumonia 

(seen on the results of a chest X-ray) in COVID-19 patients at 

the COVID-19 Emergency Hospital Wisma Atlet Kemayoran 

at the age of 18-35 years and determine Ct value can provide 

clinical information on COVID-19 patients. 

METHOD 
 
This type of research is quantitative descriptive with a 

retrospective cross-sectional study on 189 samples aged 18-35 

years who performed radiological examinations, namely chest 

X-rays at the time of hospital admission a maximum of two 

days after confirmation of COVID-19 on RT-PCR. Data 

analysis using logistic regression test on SPSS. 

The Ct value data was obtained from the RT-PCR results in the 

patient's medical record and the chest X-ray data obtained from 

the PACS system in Radiology which was then identified and 

verified manually. 

The Ct value data were grouped into strong positive (Ct value 

<29), positive (Ct value between 30-37), and weakly positive 
(Ct value between 38-40) then classified in the pneumonia or 

non-pneumonia group as seen on the chest X-ray. 

This research was conducted at the Wisma Atlet Kemayoran 

COVID-19 Emergency Hospital with samples taken from June 

to July 2021. 

 

RESULTS AND DISCUSSION 
 

The research data obtained based on secondary data from 

Medical Records and the PACS system at the Radiology 

Emergency Hospital COVID-19 Wisma Atlet Kemayoran in 

June and July 2021 are as follows: 

 

Table 1: Ct value (Cycle Threshold Value) 

 

Ct value Frequency Percent 

Weak Positive  (38-40) 30 15.9% 

Positive (30-37) 37 19.6% 

Strong Positive (<29) 122 64.6% 

Amount 189 100.0% 

 

Based on the calculation results, it is known that from 189 

samples, the weak positive Ct value has a percentage of 15.9%, 

the positive Ct value has a percentage of 19.6%, and the strong 

positive Ct value has a percentage of 64.6%. This explains that 

most patients with a Ct value of less than 29 are in the strong 

positive category. 

COVID-19 can be detected by RT-PCR test [18]. RT-PCR 

shows Ct value Pasculli et al., 2021). A low Ct value is 

associated with a poor outcome so it is considered to predict the 

clinical course and prognosis in COVID-19 patients. Therefore, 

the Ct value can be used in making clinical decisions and 

management of COVID-19 patients[19]. 

 

Table 2: Thorax X-ray Results 

 

X-ray Results Frequency Percent 

Non Pneumonia 104 55,0% 

Pneumonia 85 45,0% 

amount 189 100,0% 

 
 

Based on the table, it is known that the results of the chest X-

ray examination of COVID-19 patients, of the 189 existing 

samples, the majority of the samples had a non-pneumonia 

chest X-ray, which was 55%, while the sample with a 

pneumonia thorax X-ray was 45%. 

COVID-19 pneumonia causes the lung parenchyma to become 

inflamed. The inflammation is caused by SARS-CoV-2 [20]. 

The main problem with COVID-19 pneumonia is 

oxygenation[21]. A chest X-ray can describe the condition of 

the lungs in COVID-19 patients, so it is considered important 

to establish a diagnosis[4]. 
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Table 3: Age 

 

Usia Frequency % 

18 - 26 Years 61 32,3% 

27 - 35 Years 128 67,7% 

amount 189 100,0% 

 

Based on the table, from 189 existing samples, the sample with the age of 18-26 years has a percentage of 32.3%, while the sample 

with the age of 27-35 years has a percentage of 67.7%. 

 

Table 4: Correlation Test 

 

Cross Tabulation P-value 

Cycle Threshold with Pneumonia 0.000 

 

Based on the table, it can be explained that the P value is less 

than 0.05 (P value <0.05), which means it is significant. Thus, 

it can be explained that there is a statistically significant 

correlation between the Cycle Threshold Value (Ct value) and 

pneumonia (thorax X-ray results) in COVID-19 patients. 

This study shows that Ct values can be useful in providing 

clinical information to COVID-19 patients. Rabaan et al's 

research in 2021 also explained that the Ct value might be 

useful for health professionals and doctors in making the right 

decisions for COVID-19 patients[22]. 

 

Table 5: Percentage of Ct value against Pneumonia 

 

Category Ct value Odd Ratio % 

Positive 0.018 
48.1% 

Strong Positive 0.094 

 

The table above illustrates that the odds ratio for a positive Ct 

value is 0.018 times the probability of pneumonia occurring. 
Meanwhile, the odds ratio for the strong positive Ct value is 

0.094 times the probability of pneumonia occurring. The 

percentage of correlation between Ct value and Pneumonia is 

48.1%. 

Among hospitalized patients, those with a Ct value <25 had a 

higher risk of more severe disease and death than patients with 

a Ct value of 30[11]. The Ct value represents value and can be 

used to predict and model epidemiological dynamics at the 

population level[23]. 

Ct value in COVID-19 was found to be an independent 

predictor of patient mortality. However, further studies are 

needed on how to best utilize such information clinically given 
the variation in results due to specimen quality, disease phase, 

and limited discriminatory ability of the test[24]. 

The COVID-19 pandemic has had an impact on the world[25]. 

The different study periods and the dynamics of COVID-19 at 

different sites may contribute to the heterogeneity in the 

reported data. Globally, hospitals also have different standards 

for hospitalization, especially at the start of the COVID-19 

pandemic when many Hospitals accepted all patients with 

COVID-19 infection regardless of symptoms[11]. 

In several clinical studies consisting of small or large sample 

sizes, there were differences regarding the significant 
correlation between Ct values and disease severity in COVID-

19[22]. 

Information about COVID-19 is still limited and 

epidemiological data will be very developed so that there may 

be changes in related matters according to research 

developments, progress of diagnosis and epidemiological data 

[26]. 

 

CONCLUSION 
 

There is a statistically significant correlation between the Ct 

value and the results of a chest X-ray (Pneumonia) in COVID-

19 patients with the most significant relationship, namely the 

Ct value with a strong positive category (<29). 

 

Suggestion 
In future research, it is possible to develop other variables that 

may have an effect, and it is necessary to conduct multi-center 

research and different time periods. 
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