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Abstract

Background: Medical imaging was frequently the sole way to prioritize individuals suspected of having COVID-
19 in the early stages of the epidemic when comprebensive Polymerase Chain Reaction diagnostic assays were not
_yet available. Medjcal imaging plays a crucial role in the diagnosis of this disease. This study aims to evalnate
the diagnostic criteria of chest CT findings and clinical characteristics of confirmed COVID-19 patients in the
Taif region. Methods: One hindered medical record of confirmed COVID-19 patients aged 18 years old and
above with various signs and symptoms who were admitted to the emergency department of King Faisal Hospital
in Taif were included retrospectively from picture archiving and communication system (PACS) in the period
Sfrom Jan to June 2022, Sandi Arabia. All patients who underwent chest X-ray, chest CT imaging, and follow-
up, were included in this study. Result: The majority of the patients were aged 61 years and above (44%),
Jfollowed by the age group 46-59 years (32%), The mean age of patients was 44.5 (£12.5) years. (67%) were
Sandi. (30%) had fever, cough &\or shortness of breathing, followed by (22%) had fever and congh. The
majority of COVID-19 patients had abnormal chest CT findings; ground-glass opacities and consolidations
were the most frequent findings, with peripheral and diffuse scattered gromnd-glass opacities and patchy
consolidations within the lung ones. Conclusion: "This study evaluates the diagnostic criteria of chest CT findings
and clinical characteristics of confirmed COVID-19 patients in the Taif region. The elderly population with
chronic conditions such as diabetes and hypertension were more affected by COVID-19. Fever, cough, and
breathing djfficulties are the most common clinical signs. Most of the patients showed peripheral and diffuse
scattered ground-glass opacities and patchy consolidations in the lung zones, according to CT scans.
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Introduction

A viral respiratory illness known as coronavirus disease 2019 (COVID-19) initially appeared in
Wuhan, China, in December 2019. It soon spread around the globe, infecting more people and
killing more of them.!

Initially, it was stated that several patients had specific interactions with a huge seafood and
animal market, implying an animal-to-human transfer. Soon after, an increasing number of
patients who had not been exposed to the animal market began to grow exponentially,
indicating the possibility of human-to-human transmission. This type of pneumonia is currently
recognized as a new type of acute respiratory infectious illness caused by coronavirus infection.?
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Medical imaging was frequently the sole way to prioritize individuals suspected of having
COVID-19 in the early stages of the epidemic when comprehensive Polymerase Chain
Reaction (PCR) diagnostic assays were not yet available. Medical imaging plays a crucial role in
the diagnosis of this disease although PCR and other serological testing are widely available.
This is because of the limitations mentioned above.?

Eatly and very reliable COVID-19 detection is crucial. High detection sensitivity and detection
speed for COVID-19 by computed tomography (CT) scans as compared to PCR have been
reported in previous investigations.*

Fever, coughing, and shortness of breath are the most typical clinical signs of COVID-19.5
According to the WHO assumption that the virus takes 0—14 days to incubate, these symptoms
may start to show up 3—6 days after exposure.

The accessibility of RT-PCR testing is the key worry during a pandemic. Therefore, for the
carly identification and management of COVID-19 development, RT-PCR has been employed
in various studies coupled with chest radiographic examinations using CT and X-rays. 78

Due to its higher sensitivity for spotting early pneumonic alterations, CT is a useful screening
technique. By identifying severe instances, CT can help with illness management and triage.
Chest CT is also noninvasive and simple to carry out in a facility that has the necessary
equipment. However, many institutions do not provide round-the-clock radiologic diagnostic
support.’

Competing and supplementary candidates for PCR tests include medical imaging procedures
including chest CT imaging and chest X-rays.! Radiologists can more precisely detect interior
structures and assess their texture, density, size, and shape using CT imaging. Compared to X-
rays, chest images from a CT scan typically show the patient's health far more accurately.!!

To the best of our knowledge, little is known regarding the chest imaging characteristics of
patients infected with COVID-19 in the Taif region, so this study aims to evaluate the
diagnostic criteria of chest imaging and clinical characteristics of confirmed COVID-19
patients and find the related risk factors.

Methods

Study Population and Definition

Medical records of one hundred confirmed COVID-19 patients aged 18 years old and above,
with various signs and symptoms who were admitted to the emergency department (ED) of
King Faisal Hospital in Taif, Saudi Arabia, and underwent chest X-ray, chest CT imaging, and
follow-up, were included in this study.

The exclusion criteria were established as follows: cases that did not enter King Faisal Hospital,
any non-confirmed COVID-19 patient, or any patient less than 18 years old.

Data Collection

A well-structured checklist was designed specifically for data collection of this study; Clinical
characteristics included age (in years), gender, signs and symptoms, presence of chronic
diseases, and patients' outcomes according to chest CT imaging features of the patients.

All chest CT images were blindly and independently examined in consensus by two radiologists
(with 5 to 10 years of experience).
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All images were seen in the lung (width, 1500 HU; level, -700 HU) and mediastinal (width, 350
HU; level, 40 HU) mode. The following image features were evaluated, including the presence
of ground glass opacity, consolidation, mixed ground glass opacity and consolidation,
centrilobular nodules, cavitation, bronchial wall thickening, pneumonia, bronchiectasis, and
pleural effusions. As stated in detail in this previous study.!?

Statistical Analysis

Data was analyzed using SPSS version 23 and all abstained results were represented in tables
and graphs with a Pearson cut point of < 0.005.

Ethics Statement

This study was approved by the Institutional Review Board of both the Radiological Sciences
Department, Taif University, and Directorate of Health Affairs, Taif city-Saudi Arabia No:
(IRB No. HAP-02-T-067-BApproval No:637), and it was carried out in compliance with the
Helsinki Declaration principles.

Results

Socio-Demographic and Clinical Characteristics

A total of one hundred confirmed COVID-19 results and who underwent chest imaging were
included in this study.

The majority of patients with positive RT-PCR results in this study were aged 61 and older
(44%), followed by the age group 46-59 years with (32%), The mean age of patients was 44.5
(*12.5) years. (67%) of the participants were Saudi.

The clinical characteristics of the study sample are summarized in Table 1. Shows that (30%0)
of confirmed COVID-19 patients had fever, cough &\or shortness of breathing, followed by
(22%) had fever and cough, while (16%) complained of dry cough only, followed by shortness
of breathing (10%).

Table 1. Clinical Characteristics of Confirmed COVID-19 Patients.

% Clinical characteristics
8.0 Asymptomatic
30.0 Fever, cough &\or shortness of breathing
22.0 Fever & cough
16.0 Cough only
10.0 Shortness of breathing
9.0 Fever only
5.0 Vomiting and\or diarrhea
100.0 Total

Fig.1. Shows the distribution of the most common chronic diseases among confirmed
COVID-19 patients; diabetes in (23%), both diabetes and hypertension in (15%) and (12%)
were hypertensive.
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Fig.1. Distribution of Common Chronic Diseases among COVID-19 Patients.
Chest CT Findings of Confirmed COVID-19 Patients

Chest X-rays were taken using digital or portable chest X-ray machines in the routine postero-
anterior (PA) projection with full inspiration or in the antero-posterior (AP) projection in situations
of supine patients. Chest X-rays were used to examine all laboratory-confirmed COVID-19 patients
in this study. CT scans were used to evaluate advanced severe cases during follow-ups.

Tables 2. Demonstrate the chest imaging findings of laboratory-confirmed COVID-19
patients. The majority of COVID-19 patients had abnormal chest CT findings; (92%) of the
sample had bilateral ground-glass opacities and consolidations, while peripheral and diffuse
scattered ground-glass opacities and/or patchy consolidations within the lung zones were
found in (48% & 45%) of the sample respectively.

Table 2. Radiological Findings on CT Chest Images.

Yo Chest imaging features
42.0 Ground-glass
14.0 Patchy Consolidation
12.0 Pneumonia
11.0 Bronchiectasis
10.0 Pleural effusion

7.0 Patchy air space

% Location of the lesions
92.0 Bilateral

5.0 Unilateral (Right side)
3.0 Unilateral (Left side)
% Distribution of the lesions within the lungs
48.0 Peripheral
45.0 Diffuse

6.0 Central

% Outcome

89 Alive

11 Dead

* All confirmed COVID-19 patients had follow-up chest imaging during their presence in the
hospital; patients outcome result was reported in the patient's records.
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Other imaging features found on chest CT images of COVID-19 patients were related to
respiratory symptoms; pneumonia (12%), bronchiectasis (11%), pleural effusion (10%), and
patchy air space was found in a small number of patients.

Table 2. Demonstrate a significant correlation between confirmed COVID-19 patients and the

presence of chronic diseases, represented in p-values (0.07 & 0.006), respectively.

Table 3. Chest CT Imaging Findings and Presence of Chronic Diseases among Confirmed
COVID-19 Patients.

Asymp. Sig. Presence of chronic diseases
_(2rsided) Total Renal Diabetes & Have no Chest CT
failure  hypertension Hypertension — Diabetes chronic findings
diseases
42 2 8 2 10 20 Ground-Glass
14 0 0 4 4 6 Patchy
consolidation
0.07 0.06 12 2 1 1 4 4 Pneumonia
11 0 3 1 1 6 Bronchiectasis
10 1 2 4 2 1 Pleural effusion
7 0 0 0 0 7 Patchy air space
4 0 1 0 2 1 Pneumothorax
100 5 15 12 23 45 Total

Table 3. Shows chest CT findings concerning patient outcome of confirmed COVID-19
patients; (28,5%) of patients who passed away with COVID-19 had patchy consolidation and
(18,1%) had ground-glass lesions, with significant correlations of (0.01 & 0.03), respectively.

Table 4. Chest CT Findings * Patient Outcome Crosstab.

. . Outcome
Asymp. Sig. (-sided) . Dead Alive Chest CT image findings

42 2 40 Ground-glass lesions

15 5 10 Patchy consolidation

12 0 12 Pneumonia

0.01 0.03 11 2 9 Bronchiectasis

10 1 9 Pleural effusion
7 0 7 Patchy air space
4 2 2 Pneumothorax

100 11 89 Total

Discussion

This study retrospectively assessed the chest CT findings, clinical characteristics, and patient
outcomes of one hundred confirmed COVID-19 patients. Also evaluating patient's treatment
responses using follow-up chest CT imaging changes during therapy was considered.

The current study revealed that the average age group infected with COVID-19 was 60 years
old and above, all of them had chronic diseases, with an equal ratio between male and female
(1:1). (30%) of them had fever, cough &\or shortness of breathing, followed by (22%) had
fever and cough, as the most common clinical signs. These findings are consistent with
previous studies conducted in China.!314
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This study reported that; (8%) of the sample were symptomatic, which is inconsistent with a
previous study conducted in Jeddah city reported that; (13.1%) of the cohort study were a
symptomatic.!>

The majority of current study patients showed typical CT imaging characteristics such as
ground-glass opacity lesions and patchy consolidation that are peripherally diffused and
bilaterally involved, as in Fig.1. Furthermore, (89%) of the study group showed a steady
improvement of lung lesions throughout their chest radiological imaging follow-ups. All these
findings were consistent with earlier research; Most patients had ground-glass opacity or mixed
GGO, as well as consolidation,16.17.18

CT scanning is a clinical diagnostic tool that can help in the early detection and diagnosis of
COVID-19.Y All confirmed COVID-19 patients in this study were examined using X-rays as
routine investigation to evaluate their lung abnormalities, as reported in previous studies, which
revealed that; the chest X-ray is considered a routine imaging modality for the diagnosis and
monitoring of COVID-19 patients.”17:22

The same findings were reported by other studies 221,22, stating that; Multiple patchy areas of
ground glass opacity and consolidation, predominantly in the periphery of the lungs, are
imaging features on chest CT that are extremely helpful in the early detection and diagnosis of
this disease.

Regarding lesion distribution in this study; all patients were more likely to have peripheral
distribution and bilateral involvement, which agrees with the results of previous studies.?32*

This study showed that progressive conditions were found to be in older diabetes and
hypertensive patients. These findings corroborated previous studies that revealed aging and
hypertension as risk factors for COVID-19 development. 252627

Also, previous research revealed that higher CT lung scores in individuals with Middle East
Respiratory Syndrome (MERS) were associated with poor outcomes.2¢

Cwan

Graph.1. A 71-Year-Old Confirmed COVID-19 Patient Complained of Severe Cough, Fever,
and Shortness of Breathing, his CT Image Shows Scattered Bilateral Multiple Peripheral
Consolations and Ground Glass Opacities.

The primary strength of this study is the availability of follow-up CT images in the patient's
records to investigate changes in the chest CT imaging characteristics and compate them with
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clinical parameters for patients with severe cases to predict patient outcomes at the end, as in
comparison Fig.2. showed a chest CT image of a 66-year-old patient after follow-up. Changes
in follow-up chest CT scans during treatment aid in monitoring patients' treatment responses.
This is confirmed by one study?® stated that; follow-up findings could aid in disease progression
management and outcome prediction to improve clinical decision-making.
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Fig (2): 66 Years Old Male Complain of Severe Cough and Fever, his CT Image Follow-up
Showed Improvement in his Bilateral Multiple Ground Glass Opacities.

Regarding chest CT findings about the severity of COVID-19 patient's conditions and patient
outcomes; (28,5%) of patients who passed away with COVID-19 had patchy consolidation and
(18,1%) had ground-glass lesions, with significant correlations of (0.01 & 0.03), respectively.
These findings agree with one study that discussed an important topic regarding the association
between clinical data and 25point CT severity score in COVID-19 patients, which might help
in diagnosis and management to improve outcomes of COVID-19 patients.?

Finally, there are two drawbacks to this study. To begin with, this was a retrospective study
involving a small number of patients who had been proven to have COVID-19. So, the use of
bigger, more diverse samples to explore the chest CT features of different phases of COVID-
19 will be more beneficial.

Conclusion

This study evaluates chest CT findings and clinical characteristics of COVID-19 patients in the
Taif region. Elderly patients aged 60 years old and above with chronic conditions such as
diabetes and hypertension were more affected by COVID-19, while the age group of 18-25
years old was considered the least. Fever, cough, and breathing difficulties are the most
common clinical signs. Most of the patients showed peripheral and diffuse scattered ground-
glass opacities and/or patchy consolidations in the lung zones, according to chest CT scans,
the majority of mortality (45.5%) were from individuals who had patchy consolidations. The
current study establishes chest CT characteristics of COVID-19 patients in the Taif region and
is consistent with prior studies published nationally and internationally in many aspects.

Acknowledgments
The researcher would like to acknowledge the Deanship of Scientific Research, Taif University

for funding this work. Also, I'd like to thank the technicians and radiologists at King Faisal

www.KurdishStudies.net



Abmed 3893

Hospital in Taif, Saudi Arabia, and my students for their assistance in acquiring the necessary
data for this study.

Conflict of Interest

There is no potential conflict of interest for the author.
References

1. Kanne JP. Chest CT Findings in 2019 Novel Coronavirus (2019-nCoV) Infections from
Wuhan, China: Key Points for the Radiologist. Radiology 2020 Apr;295(1):16-17. doi:
10.1148/radiol.2020200241. Epub 2020 Feb 4. PMID: 32017662; PMCID:
PMC7233362.

2. Chaolin H, Yeming W, Xingwang L, et al. The Lancet. Published Online January 24, 2020.
Available at: https://doi.org/10.1016/S0140-6736(20)30183-5.

3. Ghaderzadeh M, Asadi I, Jafari R, Bashash D, Abolghasemi H, Aria M. Deep Convolutional
Neural Network-Based Computer-Aided Detection System for COVID-19 Using Multiple
Lung Scans: Design and Implementation Study. ] Med Internet Res 2020; 23(4):e27468.
doi: 10.2196/27468. PMID: 33848973; PMCID: PMC8078376.

4. Shi F, Wang |, Shi ], Wu Z, Wang Q, Tang Z, He K, Shi Y, Shen D. Review of Artificial
Intelligence Techniques in Imaging Data Acquisition, Segmentation, and Diagnosis for
COVID-19. IEEE Rev Biomed Eng 2021; 14:4-15. doi: 10.1109/RBME.2020.2987975.
Epub 2021 Jan 22. PMID: 32305937.

5. Huang C, Wang Y, Li X, et al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet 2020;395(10223):497-506.

6. Backer JA, Klinkenberg D, Wallinga J. Incubation period of 2019 novel coronavirus (2019-
nCoV) infections among travellers from Wuhan, China, 20-28 January 2020. Euro
surveillance. 2020;25(5):2000062. doi: 10.2807/1560-7917.ES.2020.25.5.2000062. PMID:
32046819; PMCID: PMC7014672.

7. Wong HYF, Lam HYS, Fong AH, Leung ST, Chin TW, Lo CSY, Lui MM, Lee JCY, Chiu
KW, Chung TW, Lee EYP, Wan EYF, Hung IFN, Lam TPW, Kuo MD, Ng MY.
Frequency and Distribution of Chest Radiographic Findings in Patients Positive for
COVID-19. Radiology 2020 Aug;296(2):E72-E78. doi: 10.1148/radiol.2020201160. Epub
2020 Mar 27. PMID: 32216717; PMCID: PMC7233401.

8. Shahzeb M, Khan A, Muhammad A. Detection of coronavirus disease (COVID-19) using
radiological examinations. ] Pure Appl Microbiol 2020; 14:911-20, 20200429.

9. Mossa-Basha M, Medverd |, Linnau K, Lynch JB, Wener MH, Kicska G, et al. Policies and
Guidelines for COVID-19 Preparedness: Experiences from the University of Washington.
Radiology 2020 Apr 08:201326 [FREE Full text] [doi: 10.1148/radiol.2020201326]
[Medline: 32267209]

10. S. Wang, B. Kang, J. Ma et al., “A deep learning algorithm using CT images to screen
for Corona Virus Disease (COVID19),” European Radiology 2021; 31(8): 6096—
6104.

11. T'sai EB, Simpson S, Lungren MP, Hershman M, Roshkovan L, Colak E, Erickson BJ, Shih
G, Stein A, Kalpathy-Cramer J, Shen |, Hafez M, John S, Rajiah P, Pogatchnik BP, Mongan
J, Altinmakas E, Ranschaert ER, Kitamura FC, Topff L, Moy L, Kanne JP, Wu CC. The
RSNA International COVID-19 Open Radiology Database (RICORD). Radiology
2021;299(1):E204-E213. doi: 10.1148/radiol.2021203957. Epub 2021 Jan 5. PMID:
33399506; PMCID: PMC7993245.

Kurdish Studies


https://doi.org/10.1016/S0140-6736(20)30183-5

3894 CT Chest Findings and Clinical Characteristics of COVID-19 Patients in Taif Region

12. Ajlan AM, Ahyad RA, Jamjoom LG, Alharthy A, Madani TA. Middle East respiratory
syndrome coronavirus (MERS-CoV) infection: chest CT findings. AJR Am ] Roentgenol
2014;203(4):782-7. doi: 10.2214/AJR.14.13021. Epub 2014 Jun 11. PMID: 24918624.

13. General Office of the National Health Commission of the People’s Republic of China. Diagnosis
and treatment protocol for COVID-19 (trial version 7). (2020-03-03) [2020-03-23].
http:/ /www.nhc.gov.cn/yzygj/s7653p/202003/46c9294a7dfe4cef80dc7£5912eb1989.shtml
[Chinese].

14. Feng, Z., Yu, Q., Yao, S. et al. Early prediction of disease progtression in COVID-19
pneumonia patients with chest CT and clinical characteristics. Nat Commun 11, 4968
(2020). https://doi.org/10.1038/s41467-020-18786-x

15. Rowa Aljondi, Salem Alghamdi, Abdulrahman Tajaldeen, Ikhlas Abdelaziz, Lubna Bushara
, Hind A. Alghamdi, Hassan Alhinishi, Bandar Alharbi, Raied Alshehri, Abdullah Aljehani
, Mansour Almotairi. Chest Radiological Findings and Clinical Characteristics of
Laboratory-Confirmed COVID-19 Patients from Saudi Arabia. Med Sci Monit 2021; 27:
€932441. DOI: 10.12659/MSM.932441.

16. Yang W, Sirajuddin A, Zhang X, et al. The role of imaging in 2019 novel coronavirus
pneumonia (COVID-19). Eur Radiol 2020;30(9):4874-82.

17. Rubin GD, Ryerson CJ, Haramati LB, et al. The role of chest imaging in patient
management during the COVID-19 pandemic: A multinational consensus statement from
the fleischner society. Chest 2020;158(1):106-16.

18. Zhao W, Zhong Z, Xie X, Yu Q, Liu J. CT scans of patients with 2019 novel coronavirus
(COVID-19) pneumonia. Theranostics 2020;10(10):4606-4613.

19. China National Health Commission. Diagnosis and treatment of pneumonitis caused by
new  coronavirus  (trial  version 5). Beijing: China  National = Health
Commission,2020. http://www.nhc.gov.cn/yzygj/s7653p/202001/4294563ed35b43209
b31739bd0785e67.shtml

20. Wenjing Yangl,2,3 & Arlene Sirajuddin4 & Xiaochun Zhang3 & Guanshu Liu5 &
Zhongzhao Teng6,7 & Shihua Zhaol & Minjie Lu. The role of imaging in 2019 novel
coronavirus pneumonia (COVID-19). European Radiology 2020; 30:4874—4882.

21. Chung M, Bernheim A, Mei X, et al. CT imaging features of 2019 novel coronavirus (2019-
nCoV). Radiology 2020;295(1):202-7.

22. Jacobi A, Chung M, Bernheim A, Eber C. Portable chest X-ray in coronavirus disease-19
(COVID-19): A pictorial review. Clin Imaging 2020; 64:35-42.

23. Shi H, Han X, Jiang N, et al. Radiological findings from 81 patients with COVID-19
pneumonia in Wuhan, China: A descriptive study. Lancet Infect Dis 2020;20(4):425-34.

24. Zhao W, Zhong Z, Xie X, et al. Relation between chest CT findings and clinical conditions
of coronavirus disease (COVID-19) pneumonia: A multicenter study. Am | Roentgenol
2020;214(5):1072-77.

25. Liu ], Liu Y, Xiang P, Pu L, Xiong H, Li C, Zhang M, Tan |, Xu Y, Song R, Song M, Wang
L, Zhang W, Han B, Yang L, Wang X, Zhou G, Zhang T, Li B, Wang Y, Chen Z, Wang
X. Neutrophil-to-lymphocyte ratio predicts critical illness patients with 2019 coronavirus
disease in the eatly stage. ] Transl Med 2020 ;18(1):206. doi: 10.1186/s12967-020-02374-
0. PMID: 32434518; PMCID: PMC7237880.

26. Zhou F, Ting Y, Ronghui D, et al. Clinical course and risk factors for mortality of adult inpatients
with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet 2020; 395, 1054—1062.

27. Wu, C. et al. Risk factors associated with acute respiratory distress syndrome and death in
patients with coronavirus disease 2019 pneumonia in Wuhan, China. JAMA Intern. Med
20205 180, 1-11.

www.KurdishStudies.net


http://www.nhc.gov.cn/yzygj/s7653p/202001/4294563ed35b43209b31739bd0785e67.shtml
http://www.nhc.gov.cn/yzygj/s7653p/202001/4294563ed35b43209b31739bd0785e67.shtml

Abmed 3895

28. Das, K. M. et al. CT correlation with outcomes in 15 patients with acute Middle East
respiratory syndrome coronavirus. Am. J. Roentgenol 2015;204: 736-742.

29. Ismail A, Doghish AS, Elkhatib WF, Magdy AM, Mahmoud EE, Ahmed MI, Khalil MAF.
Clinical and chest computed tomography features of patients suffering from mild and
severe COVID-19 at Fayoum University Hospital in  Egypt. PLoS One
2022;17(7):e0271271. doi: 10.1371/journal.pone.0271271. PMID: 35802733; PMCID:
PMC9269943.

Kurdish Studies



