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ABSTRACT 

This study analyzed the chest CT of COVID-19 patients with clinical and laboratory features. A retrospective study of chest 

CT, laboratory analysis, and clinical features of patients with COVID-19 was conducted from March to September 2020. 

Sixty-nine symptomatic patients agreed to join the study. The scoring for chestCT was based on the proportion of lobar 

involvement with visual assessment. Chest CT scores were paired with clinical and laboratory findings. The relation of all 

these findings with the patients’ outcomes was statistically assessed with univariate and multivariate analyses. Ground 

glass opacity was the most common finding in the early course of the disease (≤ 7 days), while crazy-paving, consolidation, 

and fibrosis were dominantly observed in the latephase (>7 days). The CT score was significantly higher in severe patients 

(p < 0.0001) and late-phase than that in early-phase patients (p < 0.0001). CT score was significantly correlated with CRP 

(p<0.001), ALC (p=0.002) and NLR (p<0.001).Chest CT score correlates significantly with laboratory findings and disease 

severity in COVID-19 patients. Therefore, chest CT score has a potential role in estimating the outcomes of these patients. 

In addition, a Faster diagnostic workup in symptomatic cases would be beneficial to the patients. 
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INTRODUCTION 

Corona Virus in General 

The Coronavirus disease (COVID-19) spread throughout China, and other countries have caused a 

global pandemic(Kannan et al., 2020). With a very high transmission rate, the spread of the 

coronavirus took place very quickly in various regions in Indonesia. Just a few days since the first 

cases were identified in Indonesia, it has increased to more than 200% of patients and continues to 

improve every day(Shuja, 2020). As of May 20, 2020, Indonesia recorded 19,189 confirmed cases 

with 1,242 deaths, and 12.9% of the confirmed cases were identified in West Java. 

Some mortality risk factors of COVID-19 patients reported are older age, lymphocyte 

count, C. Reactive Protein (CRP), and neutrophil-to-lymphocyte ratio (NLR)(Dzefi-Tettey et al., 2020). 
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These risk factors are well known as non-dynamic information(Mado et al., 2021).Meanwhile, 

patients with COVID-19 might reflect the disease severity(Teichgräber et al., 2021; Tirivangani et al., 

2021). However, the relation of dynamic profiles of radiography with clinical findings of Covid-19 

remains unclear(Kumar, 2020). 

The influence of the CT Test clinical trial and the laboratory results is evidence that affects 

the death of patients due to the Covid-19 virus(Abosamak et al., 2021; Lindgren et al., 2021). So, it is 

necessary to research the relationship between these two factors. This study aimed to analyze the 

relationship between chest CT findings of Covid-19 patients with clinical and laboratory features. The 

study results are expected to be an illustration for related parties in handling Covid-19 cases wisely. 

RESEARCH METHODE 

Behavioral research methods are used to observe the behavior of respondents. This study was 

conducted at the Department of Radiology St. Hospital. Borromeus Bandung from March to 

September 2020. We included patients with Covid-19 aged 18-30 years old who had undergone a 

plain thorax CT scan and haematological examination (ALC, NLR, and CRP). This study involved 69 

patients who were willing to become respondents. All respondents with suspected Covid-19 were 

diagnosed according to the WHO interim guidelines. Respondents were selected based on positive 

SARS-CoV-2 RT-PCR test results and clinical symptoms in the standard screening regulations for 

COVID-19 infection(Abosamak et al., 2021). All respondents have signed General Consent and 

Informed Consent, Ethics Committee, and Hospital Legal approval. Chest CT findings, as well as 

clinical data, were collected and analyzed. Univariate and multivariate analyses statistically assessed 

the association of all these findings with patient outcomes(Kongstad et al., 2017). 

RESULTS 

Characteristics of respondents  

The characteristics of respondents in the study can be seen in table 1. 

Table 1. Baseline Characteristics of Study Subjects 

No Variables N=69 (Percentage) 

1 Age (in a year), average (standard deviation) 50.6 (13.6) 

2 Gender, n (%)  

Male 43 (62) 

Female 26 (38) 

3 Comorbidity n (%)  

Yes 23 (33) 



Nat. Volatiles & Essent. Oils, 2021; 8(4): 2325-2334 

 

2327 
 

No 46 (67) 

 

Characteristics of a chest CT scan of a confirmed Covid-19 patient in St. Borromeus Hospital, 

Bandung 

The results of recording in table 2the characteristics of chest CT scans of confirmed Covid-19 

patients. 

Table 2. Characteristics of Respondent's chest CT scan 

No Features Of the Chest CT scan Amount Percentage 

1 Lesion Opacity 

GGO 10 14.49 

Crazy Paving Pattern 32 46.38 

Consolidation 24 34.78 

Normal 3 4.35 

Total 69 100.00 

2 Distribution 

Central 0 0.00 

Peripheral 66 95.65 

Normal 3 4.35 

Total 69 100.00 

3 Lesion Distribution 

Anterior 2 2.90 

Posterior 64 92.75 

Normal 3 4.35 

Total 69 100.00 

4 Distribution of Chest CT Scan Images based on The Course of Time 

Early 10 14.49 

Progressive 32 46.38 

Peak 24 34.78 

Absorption 0 0.00 

Normal 3 4.35 

Total 69 100.00 

 

Correlation Between CT scan Severity Score and Haematology Examination (ALC, NLR and CRP) 
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The correlation between CT scan severity scores and haematological examinations can be seen in 

table 3. 

Table 3. Correlation Between CT Scan Severity Score and Hematologic Examination 

No Haematology Examination 
CT scan severity score 

Yes No Total P 

1 

 

 

 
 

ALC Criteria 

Light 7 9 16 0.002# 

Medium 29 10 39  

Heavy 14 0 14  

Total 50 19 69  

2 

 

 

 
 

NLR Criteria 

Light 7 9 16 0.002# 

Medium 29 10 39  

Heavy 14 0 14  

Total 50 19 69  

3 

 

 

 
 

CRP Criteria 

Light 5 11 16 <0.001# 

Medium 38 1 39  

Heavy 14 0 14  

Total 57 12 69  

*1, 3 Fisher’s exact test for count data 

*2 Chi-square Examination 

Table 3 shows severity scores based on CT scan and clinical ALC in COVID-19 patients (p = 

0.002).Severity scores based on CT scans and clinical for NLR in COVID-19 patients (p = 0.002). There 

was a statistically significant relationship between severity scores based on CT scans and clinical 

criteria for NLR in COVID-19 patients (p<0.001)(X. Wang et al., 2020).Finally, there was a statistically 

significant correlation between severity scores based on CT scans and clinical criteria for CRP in 

COVID-19 patients (p<0.001)(Desideri et al., 2021). 

Conformity Value 

The Fleiss-Cohen version of the kappa index was analyzed for CT severity scores and clinical findings 

in determining disease severity. Fleiss-Cohen results can be seen in table 4. 
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Table 4.  Conformity Table Thoracic CT Scan Severity Scores of Study Subjects with Severity Scores 

based on Clinical Findings 

CT scan severity score 
Severity Score based on Clinical Findings 

Mild Moderate Severe Total 

Mild 16 0 0 16 

Moderate 3 27 9 49 

Severe 0 4 10 14 

Total 19 31 19 69 

 

Table 4 shows a statistically significant agreement between the two findings. The weighted kappa 

index was 0.76 (lower and upper bounds of the 95% confidence intervals of 0.65 and 0.88), Z = 

13.46, p < 0.0001. Therefore, the power of understanding is classified as very good. 

DISCUSSION 

Assessment of disease severity was carried out by compatibility test between chest CT scan and 

haematological examination (ALC, NLR, and CRP). Sixty-nine Covid-19 subjects from 100 patients 

with Covid-19 symptoms were recorded in the St. Hospital Information System(Besutti et al., 2021). 

Borromeus met the inclusion criteria(C. Li et al., 2020). 

Demographic characteristics including age and gender are risk factors for Covid -19 death, 

as evidenced by a p-value <0.05. The age factor is important for the disease outcome of patients 

exposed to the Covid-19 virus(Kostakoglu et al., 2021; Mendes & Pereira, 2021). The mean age of 

the patients who died was 68 years and significantly older than those who recovered(Chen et al., 

2021). Old age is a high-risk factor for COVID-19 death(Hajek et al., 2021; Mohamed et al., 2020). 

The percentage of Covid -19 deaths increases with age, with the youngest patients 5% to the oldest 

55% (Han et al., 2020).Gender is one of the factors that can be used as an indicator of the death rate, 

where men have a higher mortality rate than women(Gianotti et al., 2020). Men have higher chronic 

comorbidities, such as cardiovascular disease, hypertension, lung disease, and smoking(Z. Li et al., 

2020; Wickens et al., 2021). 

The distinctive features of the CT scan image of the thorax of Covid -19 patients are the 

GGO image (14.49%), Crazy Paving Pattern (46.37%), and consolidation (34.78%). In addition, the 

distribution of lesions was found in 92.75% of patients with dominant lesions on the posterior aspect 

and 95.65% on the peripheral part(Desideri et al., 2021). 

NLR is associated with many other infectious diseases(Niu et al., 2021). Neutrophils (NEU) 

are a massive part of the active leukocyte population and migrate from the venous system to organs 

or the immune system(Bqoor & Albqoor, 2021). Neutrophils can release reactive oxygen species 
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(ROS), induce cell DNA damage, and release viruses that reside in cells(Velavan & Meyer, 2020). It 

exposes viral antigens into our system and stimulates cell-specific and humoral immunity. Viral 

infection triggers an immune response that is primarily based on lymphocytes. 

Inflammation due to viral infection causes the NLR to increase, driving the progression of 

Covid -19. ROC curves were used to analyze the relevant cut-off points. The NLR 3.3 cut-off point 

specificity for predicting the prognosis of changes in clinical symptoms. Patients over the age of 49 

years with a percentage of 46.1% of respondents had an NLR value of 3.3, changing for six days from 

mild to severe. Inflammation due to viral infection causes the NLR to increase. Respondents under 

49 years of age with NLR values less than 3.3 showed clinical improvement and were discharged on 

day 13.5 of treatment. 

The results of this study are expected to be able to assess the prognosis and evaluate the 

severity of clinical symptoms of Covid-19 cases. NLR and lymphocyte subsets help screen Covid-19 

patients in acute illness (Chambergo-Michilot & Chambergo Campos, 2021). In addition, NLR helps to 

assess systemic inflammation and the severity of viral infection. An elevated NLR indicates a poor 

prognosis in hepatitis B, high-grade serous ovarian cancer, andacute-chronic liver failure(Leto et al., 

2019). Systemic inflammation can be detected by EST and LDH levels(Nasa et al., 2021). D-dimer 

expresses fibrin degradation after activation of the fibrinolytic system. Coagulation activation is 

associated with a prolonged inflammatory response and correlates with pathology in Covid -19 

patients(Mejia et al., 2021). The results show that >1 g/L D-Dimer has a poor prognosis in the early 

stages of the disease. The worse prognosis in Covid -19 patients can be inferred from low 

lymphocytecount and percentage, high NLR, and D-dimer levels(Gold et al., 2021; Shah, 2021). Chest 

CT scores can also indicate disease severity and clinical features, which are helpful in clinical 

practice. 

CONCLUSION 

CT scan severity scores were significantly correlated with and haematological findings in COVID-19 

patients. Statistic features of chest CT scan and haematological findings determine clinical severity in 

confirmed Covid-19 patients statistically significant. There is a strong correlation between mortality 

rate and chest CT scores. A high CT score in the early course of the disease indicates a poor 

prognosis. Therefore, this study recommends feasible semiquantitative CT scores as a practical 

prognostic tool for COVID-19.There are several limitations to our research. First, the participants 

were recruited from a single hospital center which might not represent a large population.  

ACKNOWLEDGEMENT 



Nat. Volatiles & Essent. Oils, 2021; 8(4): 2325-2334 

 

2331 
 

The researcher would like to thank the Department of Radiology at Borromeus Hospital Bandung for 

their support in completing this research. 

REFERENCES 

Abosamak, M. F., Henry, B. M., Ali, M. F., Cirocchi, R., Wong, L. M., Lippi, G., Ahmed, S. A., & Mikos, 

M. (2021). The role for pre-operative CT chest scans in suspected COVID-19 patients requiring 

emergent surgery. Egyptian Journal of Anaesthesia, 37(1), 256–260. 

https://doi.org/10.1080/11101849.2021.1927417 

Besutti, G., Pellegrini, M., Ottone, M., Cantini, M., Milic, J., Bonelli, E., Dolci, G., Cassone, G., Ligabue, 

G., Spaggiari, L., Pattacini, P., Fasano, T., Canovi, S., Massari, M., Salvarani, C., Guaraldi, G., 

Rossi, P. G., Grilli, R., Marino, M., … Fugazzaro, S. (2021). The impact of chest CT body 

composition parameters on clinical outcomes in COVID-19 patients. PLoS ONE, 16(May 5), 1–

16. https://doi.org/10.1371/journal.pone.0251768 

Bqoor, M., & Albqoor, M. (2021). Sars-cov-2 rapid detection system using electric current-spectrum 

for human exhaled air samples. Electronic Journal of General Medicine, 18(1), 1–7. 

https://doi.org/10.29333/ejgm/8944 

Chambergo-Michilot, D., & Chambergo Campos, I. P. (2021). Association between hypertension and 

immunosuppression in sars-cov-2 infection. Electronic Journal of General Medicine, 18(4), 4–5. 

https://doi.org/10.29333/ejgm/10867 

Chen, T., Guo, D., Lu, J., Xiang, B., Li, X., Nie, J., He, X., & Li, K. (2021). The role of chest CT in 

management of asymptomatic SARS-CoV-2 infections: A longitudinal multi-center study in 

Chongqing, China. International Journal of Medical Sciences, 18(2), 520–527. 

https://doi.org/10.7150/ijms.50705 

Desideri, L. F., Barra, F., & Tovani-Palone, M. R. (2021). Covid-19 and refractive errors: A new 

potential threat for children and adolescents. Electronic Journal of General Medicine, 18(4). 

https://doi.org/10.29333/ejgm/10870 

Dzefi-Tettey, K., Saaka, P. S., Acquah, I., Edzie, E. K. M., Gorleku, P. N., Adjei, P., Semetey, J. K., Ayem, 

E. K. D., Insaidoo, A. J., & Samba, A. (2020). Chest CT features of patients under investigation 

for Covid-19 pneumonia in a Ghanaian tertiary hospital: A descriptive study. Ghana Medical 

Journal, 54(4), 253–263. https://doi.org/10.4314/GMJ.V54I4.8 

Gianotti, R., Coggi, A., Boggio, F., & Fellegara, G. (2020). Similarities in cutaneous histopathological 

patterns between COVID-19-positive and COVID-19 high-risk patients with skin dermatosis. 

Acta Dermato-Venereologica, 100(15), 1–5. https://doi.org/10.2340/00015555-3612 



Nat. Volatiles & Essent. Oils, 2021; 8(4): 2325-2334 

 

2332 
 

Gold, J. E., Okyay, R. A., Licht, W. E., & Hurley, D. J. (2021). Investigation of long covid prevalence and 

its relationship to epstein-barr virus reactivation. Pathogens, 10(6), 1–15. 

https://doi.org/10.3390/pathogens10060763 

Gumus, H., Ozcan, Y., Kazanasmaz, H., Demir, A., & Guzelcicek, A. (2021). Clinical characteristics of 

covid-19 infection in the pediatric age group. Electronic Journal of General Medicine, 18(5), 9–

12. https://doi.org/10.29333/ejgm/11019 

Hajek, A., Bertram, F., van Rüth, V., Kretzler, B., Püschel, K., Heinrich, F., & König, H. H. (2021). 

Prevalence and factors associated with fear of covid-19 among homeless individuals during the 

covid-19 pandemic: Evidence from the hamburg survey of homeless individuals. Risk 

Management and Healthcare Policy, 14, 2689–2695. https://doi.org/10.2147/RMHP.S317039 

Han, X., Zhou, Z., Fei, L., Sun, H., Wang, R., Chen, Y., Chen, H., Wang, J., Tang, H., Ge, W., Zhou, Y., Ye, 

F., Jiang, M., Wu, J., Xiao, Y., Jia, X., Zhang, T., Ma, X., Zhang, Q., … Guo, G. (2020). Construction 

of a human cell landscape at single-cell level. Nature, 581(7808), 303–309. 

https://doi.org/10.1038/s41586-020-2157-4 

Kannan, S., Shaik Syed Ali, P., Sheeza, A., & Hemalatha, K. (2020). COVID-19 (Novel Coronavirus 

2019) - recent trends. European Review for Medical and Pharmacological Sciences, 24(4), 

2006–2011. https://doi.org/10.26355/eurrev_202002_20378 

Kongstad, T., Green, K., Buchvald, F., Skov, M., Pressler, T., & Nielsen, K. G. (2017). Association 

between spirometry controlled chest CT scores using computer-animated biofeedback and 

clinical markers of lung disease in children with cystic fibrosis. European Clinical Respiratory 

Journal, 4(1). https://doi.org/10.1080/20018525.2017.1318027 

Kostakoglu, U., Kant, A., Atalar, S., Ertunc, B., Erensoy, S., Dalmanoglu, E., Yilmaz, I., Sevimli, B., 

Erturk, A., & Yilmaz, G. (2021). Diagnostic value of chest ct and initial real-time rt-pcr in covid-

19 infection. Pakistan Journal of Medical Sciences, 37(1), 234–238. 

https://doi.org/10.12669/pjms.37.1.2956 

Kumar, D. (2020). Corona Virus: A Review of COVID-19. Eurasian Journal of Medicine and Oncology. 

https://doi.org/10.14744/ejmo.2020.51418 

Leto, C. J., Sharbel, D., Wang, C. W., Bone, T. M., Liebman, R. M., Byrd, J. K., & Groves, M. W. (2019). 

Workup of Suspected Chest Metastases on 18 F-FDG-PET/CT in Head and Neck Cancer: Worth 

the Wait? Ear, Nose and Throat Journal, 98(3), 158–164. 

https://doi.org/10.1177/0145561319828315 

Li, C., Luo, F., Xie, L., Gao, Y., Zhang, N., & Wu, B. (2020). Chest CT study of fifteen COVID-19 patients 



Nat. Volatiles & Essent. Oils, 2021; 8(4): 2325-2334 

 

2333 
 

with positive RT-PCR retest results after discharge. Quantitative Imaging in Medicine and 

Surgery, 10(6), 1318–1324. https://doi.org/10.21037/QIMS-20-530 

Li, Z., Chen, Q., Feng, L., Rodewald, L., Xia, Y., Yu, H., Zhang, R., An, Z., Yin, W., Chen, W., Qin, Y., 

Peng, Z., Zhang, T., Ni, D., Cui, J., Wang, Q., Yang, X., Zhang, M., Ren, X., … Li, S. (2020). Active 

case finding with case management: the key to tackling the COVID-19 pandemic. The Lancet, 

396(10243), 63–70. https://doi.org/10.1016/S0140-6736(20)31278-2 

Lindgren, A. L., Austin, A. H., & Welsh, K. M. (2021). COVID Arm: Delayed Hypersensitivity Reactions 

to SARS-CoV-2 Vaccines Misdiagnosed as Cellulitis. Journal of Primary Care and Community 

Health, 12. https://doi.org/10.1177/21501327211024431 

Mado, H., Reichman-Warmusz, E., Dudek, D., & Warmusz, O. (2021). Is vitamin d supplementation 

protective against coronavirus disease 2019 (Covid-19)? Electronic Journal of General 

Medicine, 18(2), 1–5. https://doi.org/10.29333/EJGM/9762 

Mejia, C. R., Rodriguez-Alarcon, J. F., Ticona, D., Flores-Lovon, K., Paredes-Obando, M., Avalos-Reyes, 

M. S., Ccasa-Valero, L., Carbajal, M., Esteban, R. F. C., Mamani-Benito, O., Rivera-Lozada, O., & 

Tovani-Palone, M. R. (2021). Validation of a scale to measure the perception of sars-cov-2 

vaccines acceptance: the vac-covid-19 scale. Electronic Journal of General Medicine, 18(5). 

https://doi.org/10.29333/ejgm/11012 

Mendes, C., & Pereira, H. (2021). Assessing the impact of covid-19 on work-related quality of life 

through the lens of sexual orientation. Behavioral Sciences, 11(5), NA. 

https://doi.org/10.3390/bs11050058 

Mohamed, Y. G., Mohamud, M. F. Y., Medişoğlu, M. S., Atamaca, I. Y., & Ali, I. H. (2020). Clinical and 

chest CT presentations from 27 patients with COVID-19 pneumonia in Mogadishu, Somalia: a 

descriptive study. Egyptian Journal of Radiology and Nuclear Medicine, 51(1). 

https://doi.org/10.1186/s43055-020-00302-2 

Nasa, P., Azoulay, E., Khanna, A. K., Jain, R., Gupta, S., Javeri, Y., Juneja, D., Rangappa, P., 

Sundararajan, K., Alhazzani, W., Antonelli, M., Arabi, Y. M., Bakker, J., Brochard, L. J., Deane, A. 

M., Du, B., Einav, S., Esteban, A., Gajic, O., … Myatra, S. N. (2021). Expert consensus statements 

for the management of COVID-19-related acute respiratory failure using a Delphi method. 

Critical Care, 25(1), 1–17. https://doi.org/10.1186/s13054-021-03491-y 

Niu, R., Ye, S., Li, Y., Ma, H., Xie, X., Hu, S., Huang, X., Ou, Y., & Chen, J. (2021). Chest CT features 

associated with the clinical characteristics of patients with COVID-19 pneumonia. Annals of 

Medicine, 53(1), 169–180. https://doi.org/10.1080/07853890.2020.1851044 



Nat. Volatiles & Essent. Oils, 2021; 8(4): 2325-2334 

 

2334 
 

Shah, J. V. (2021). HRCT chest in COVID‑19 patients: An initial experience from a private imaging 

center in western India. Case Series. https://doi.org/10.4103/ijri.IJRI 

Shereen, M. A., Khan, S., Kazmi, A., Bashir, N., & Siddique, R. (2020). COVID-19 infection: Origin, 

transmission, and characteristics of human coronaviruses. Journal of Advanced Research, 24, 

91–98. https://doi.org/10.1016/j.jare.2020.03.005 

Shuja, J. (2020). Covid-19 DATASETS: A SURVEY AND FUTURE CHALLENGES Junaid. May, 1–19. 

Teichgräber, U., Malouhi, A., Ingwersen, M., Neumann, R., Reljic, M., Deinhardt-Emmer, S., Löffler, 

B., Behringer, W., Lewejohann, J. C., Stallmach, A., & Reuken, P. (2021). Ruling out COVID-19 by 

chest CT at emergency admission when prevalence is low: the prospective, observational 

SCOUT study. Respiratory Research, 22(1), 1–11. https://doi.org/10.1186/s12931-020-01611-w 

Tirivangani, T., Alpo, B., Kibuule, D., Gaeseb, J., & Adenuga, B. A. (2021). Impact of COVID-19 

pandemic on pharmaceutical systems and supply chain – a phenomenological study. 

Exploratory Research in Clinical and Social Pharmacy, 2, 100037. 

https://doi.org/10.1016/J.RCSOP.2021.100037 

Velavan, T. P., & Meyer, C. G. (2020). The COVID-19 epidemic. Tropical Medicine and International 

Health, 25(3), 278–280. https://doi.org/10.1111/tmi.13383 

Wang, X., Wen, P., Sun, Z. G., Xing, C. Y., & Li, Y. (2020). Combination of chest CT and clinical features 

for diagnosis of 2019 novel coronavirus pneumonia. Open Medicine (Poland), 15(1), 723–727. 

https://doi.org/10.1515/med-2020-0107 

Wang, Y., Di, Y., Ye, J., & Wei, W. (2021). Study on the public psychological states and its related 

factors during the outbreak of coronavirus disease 2019 (COVID-19) in some regions of China. 

Psychology, Health and Medicine, 26(1), 13–22. 

https://doi.org/10.1080/13548506.2020.1746817 

Wickens, O., Chinnadurai, R., Mannan, F., Svendsen, F., Baig, M. Y., Chukwu, C., Ali, I., Summersgill, 

C., Evans, D., Antoine, B. V., Oxton, J., Mairs, N., Flanagan, E., Oliver, R., Kalra, P. A., & 

Poulikakos, D. (2021). Investigating the utility of COVID-19 antibody testing in end-stage renal 

disease patients receiving haemodialysis: a cohort study in the United Kingdom. BMC 

Nephrology, 22(1), 154. https://doi.org/10.1186/s12882-021-02366-2 

Yang, Z., & Dong, J. (2020). Operational considerations for peritoneal dialysis management during 

the COVID-19 pandemic. Clinical Kidney Journal, 13(3), 322–327. 

https://doi.org/10.1093/CKJ/SFAA085 

 


