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Abstract 

Introduction: The radiological investigations are not diagnostic of COVID-19 disease but help in management. CT scan is 
not available worldwide; therefore, an x-ray chest (CXR) is ideal for the assessment of disease severity using a scoring 

system. This study was conducted to see various CXR findings and the relation of severity with the outcome.  
Materials and Methods: This study was conducted at Dallah hospital Saudi Arabia. All admitted confirmed cases of 

COVID-19, above the age of 18-year were included. CXR was done at baseline, after 5-7 days, and after 13-15 days. Patients 
with previous heart failure, chronic obstructive pulmonary diseases or pulmonary fibrosis, Pregnant and lactating ladies were 

also excluded. 
Results: Out of the total of 629 patients 67.6 % were males. There was no statically significant difference in mortality in 
male to female patients. The mean age was 42.67+15.13 (range 18-83) years. Patients with age more than 50-year were 

58.9% and had a severe infection (p=0.041) with high mortality (p=0.045). 63% of patients had abnormal CXR at baseline. 
The common CXR features detected were consolidation (45%), followed by ground-glass appearance (43%). Only 0.8% of 

patients had pleural effusion and one patient with pneumothorax. Patients with bilateral lung infiltration were 67.5% and 
mostly it was in lower zones (63%). The follow-up CXR revealed an increase in severity score which was related to mortality 
(p<0.001).  

Conclusion: In COVID-19 infection CXR may be a predictor of severity of disease and monitoring of disease may be done 
by serial CXR.    
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1. Introduction 

   In December 2019 a respiratory illness with serious 
consequences was noticed in Wuhan China. The 
illness was due to the coronavirus which was named 
severe respiratory distress syndrome coronavirus II 
(SARS COV II) by the World Health Organization 
(WHO). Later on, WHO gave the name Coronavirus 
disease-19 (COVID-19) on 11th February 20201 after 
that it spread the world over and WHO declared it a 
pandemic disease in March 2020.2 According to the 
WHO COVID-19 situation report on 18th October 
2021, the total number of confirmed cases worldwide 
were 240,061,454 with mortality of 4,887,6000.3 The 
first case of COVID-19 infection in Saudi Arabia 
was detected in a person who came from Bahrain on 
2nd March 2020.4 Till October 18, 2021, the 
confirmed cases were 547,931 all over the Kingdom 
of Saudi Arabia with 8,763 reported deaths.5 The 
initial reports from China revealed that up to 30-40% 
of patients remained asymptomatic and amongst the 

symptomatic patients 81% had mild disease, 14% 
had severe and 5% had a critical illness. The 
mortality was higher in severe and critically ill 
patients.6  
   The gold standard diagnostic test for COVID-19 is 
real-time PCR for SARS COV II. However certain 
supporting investigations are advised including the 
Covid antibodies, inflammatory markers, and 
radiological investigations. Radiological 
investigations like X-ray chest or CT scans chest are 
not confirmatory diagnostic tests but they are 
invaluable to assess severity, management plan, and 
prognosis. Although the CT chest is highly sensitive 
and it is a good investigation for early detection of 
lung infection but due to difficulty in availability in 
many centers and the high burden on the radiological 
department, it is not routinely recommended.  
   Furthermore, infection control measures need to be 
taken if a patient is shifted to the radiology 
department from the isolation ward. Therefore, an x-
ray chest is recommended for initial assessment and 
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further monitoring in symptomatic patients. The 
portable x-ray chest is the choice in an isolation 
ward.7-9 The initial X-ray chest may be normal even 
in symptomatic patients, therefore follow-up x-ray 
chests are recommended for deterioration of the 
disease. The x-ray findings may be variable from 
consolidation, interstitial involvement, nodular 
pattern, or ground-glass opacities.10-11 It's worth 
mentioning that Chest X-ray may not detect early 
changes in the lungs; therefore, some centers still 
prefer to do a CT scan of the chest and keep a 
separate machine for COVID-19 patients for 
infection control. But it is not possible and feasible 
everywhere. Therefore, the American College of 
Radiology recommended a chest x-ray as the first 
line.12-13 Hence, we designed a hospital-based study 
to study the role of chest x-ray in COVID-19 patients 
in terms of diagnosis, management plan, and 
prognosis. The objectives of the study were to 
describe salient X-ray chest findings of COVID-19 
infection and to observe the severity of infection by 
the scoring system; hence the clinician may have a 
better idea about lung involvement in COVID-19 
infection. 

2. Materials & Methods 

This hospital-based study was done at Dallah 
Hospital from May 2020 to February 2021. Dallah 
hospital is a fully equipped tertiary health care center in 
Riyadh, Saudi Arabia. The approval from the ethical 
committee was taken (No. ERB028/20) and consent 
from patients was taken on a special consent form. 

All the admitted patients above the age of 18 with 
confirmed real-time PCR were included in the study. 
Pregnant and lactating ladies were excluded. Patients 
with previous heart failure, chronic obstructive 
pulmonary diseases, or pulmonary fibrosis were also 
excluded to avoid the confounding effect on the 
outcome. 

Demographic data were taken from the triage record 
of the emergency department (ED). All patients went 
through laboratory investigations like CBC, LFT, urea, 
creatinine, sodium, potassium, coagulation profile, C-
reactive protein, ESR, ferritin, LDH, D-Dimer, and 
troponin.  

Initial X-ray chest (CXR) done in ED was recorded 
as the baseline. The 1st follow-up CXR was done after 
5-7 days for comparison. The 2nd follow-up CXR was 

taken on 13-15 days for the further plan or to see 
improvement. The nasopharyngeal swab was taken for 
real-time polymerase chain reaction (RT-PCR) for the 
COVID-19 virus. The diagnostic kit was used as per 
international standard for the detection of virus by 
PCR.14 

The age was divided into two groups. The first group 
was with age18 to 50-year and the second group of 
aged above 50-year.  According to guidelines by the 
National Institute of Health, these positive COVID-19 
cases were divided into four sub-groups; mild, 
moderate, severe, and critical.15 Co-morbidities like 
hypertension, diabetes, cardiac diseases, chronic kidney 
disease, obesity, dyslipidemia, chronic obstructive 
pulmonary disease, and asthma were recorded 
according to the history of patients. the recovered 
patients were defined who were discharged from the 
hospital or shifted to general wards without 
complications of COVID-19 infection. The period 
between admission date and discharge of expiry date 
was considered as the total length of stay in the 
hospital. 

 Image acquisition was done by two different 
radiologists who did not know about patients’ clinical 
status and disease severity. The consensus was done 
and documented for each image. We divided 
radiological findings as Consolidation, Ground glass 
opacity, reticular and nodular shadowing. Also, we 
noted the part of the lung involved like central or 
peripheral and upper or lower zone involvement. The 
involvement area was mentioned in percentage in each 
lung for scoring purposes. The distribution like 
peripheral infiltrates or hilar infiltrates was noted. The 
zonal involvement was divided into upper and lower 
zone also the site like right or left-sided or bilateral 
were noted. 

The disease severity score was done by a scoring 
system suggested by Warren et al.16-17 In which the 
percentage of lung involvement was scored. A score of 
4 means more than 75% lung is involved. Score 3 
means 50 to 75% involvement, score 2 means 25 
to50% involvement, score 1 means less than 25% 
involvement and score 0 means no involvement. 
Therefore. each lung was given a score of 0–4 and the 
overall score was from 0 to 8.  

Statistical analysis was done on SPSS (version 24.0 
IBM). Age groups, gender, severity, and co-morbidities 
were analyzed by chi-square test. The severity score 
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was compared by student t-test. A P-value of less than 
0.05 was considered statistically significant.  

3. Results 

   Out of the total 629 patients, 425 (67.6%) were 
males. There was no difference in the severity of 
COVID-19 disease or mortality with association to 
gender. The mean age was 42.67+15.13 years, ranging 
from 18-83 years. Patients with ages more than 50-year 
had a severe infection (p=041) with high mortality 
(p=0.045). Mild to moderate infection was more than 
severe to critical infection (83.9% vs. 12.9%). Diabetes 
mellitus was the commonest co-morbidity (26.1%) and 
was associated with disease severity (p=0.032) and 
mortality (p=0.045). patients with hypertension also 
had a severe infection (p=0.042) and high mortality 
(p=0.049).  

   The CXR was normal in 37% of cases at baseline. 
Regarding abnormal findings in CXR, the consolidation 
was seen in 45%, ground glass appearance in 43%, 
reticular pattern in 9%, and nodular pattern in 2%. Only 
5 patients had pleural effusion and one had a 
pneumothorax. Bilateral lung involvement was more 
frequently observed than single lung involvement. 
Furthermore, there was a predominance of peripheral 
and lower zone infiltration (Table. 2). 
   At baseline evaluation of severity score, low severity 
(0-2) was seen in 84.8%, moderate severity (3-5) in 
12.9%, and high severity (6-8) in 2.3%. The severity 
increased in follow-up chest x-rays. The increase in 
severity score was found to be significantly related to 
mortality (Table 3). 

 
Table 1: Demographic features and clinical symptoms in relation with severity of COVID-19 and outcome 

Variables Total  

n=629 

Mild to moderate 
n=523 

Severe  

n=106 

P-value Dead   
n=38 

Alive   

n=591 

P-value 

Age group 
• < 50 Years 
• > 50 Years 

 

259 (41%) 

 

222(42.5%) 

 

32(30.20%) 

 

0.082 

 

12(31.4%) 

 

245(41.4%) 

 

0.091 

370 (59%) 301(57.5%) 74(69.80%) 0.041 26(68.6%) 346(58.6%) 0.045 

Gender 
• Male 

 

425(67.6%) 

 

339(64.8%) 

 

73(68.80%) 

 

0.098 

 

28(74.2%) 

 

385(65.1%) 

 

0.061 

• Female 204(32.4%) 184(35.2%) 33(31.20%) 0.124 10(25.8%) 206(34.9%) 0.089 

Comorbids 
• Diabetic 

 

229(26.1%) 

 

158(20%) 

 

71(66%) 

 

0.032 

 

26(74%) 

 

203(24%) 

 

0.045 

• Hypertensive 175(19.9%) 130(17%) 45(42%) 0.042 21(60%) 154(18%) 0.05 

• Dyslipidemia 202(23%) 171(22%) 31(29%) 0.134 9(26%) 164(18%) 0.281 

• Smoker 97(11%) 76(9%) 21(19%) 0.106 2(6%) 95(11%) 0.314 

• Obesity 160(18.2%) 134(17%) 26(24%) 0.31 7(20%) 153(18%) 0.241 

• IHD 152(17.3%) 141(18%) 11(10%) 0.132 9(25.7%) 143(16.9%) 0.081 

• CLD 50(5.7) 38(5%) 12(1%) 0.092 4(11.4%) 46(5.4%) 0.156 

• CKD 60(6.8%) 47(6%) 13(12%) 0.082 16(45.7%) 44(5.2%) 0.042 

• CVA 28(3.2%) 19(3%) 9(8%) 0.158 3(8.5%) 25(2.9%) 0.256 

Disease 

Severity 

• Mild 

 

 

373(42.4%) 

 

 

373(48) 

 

 

0(0%) 

 

 

0.01 

 

 

0(0%) 

 

 

373(44.1%) 

 

 

0.01 

• Moderate 366(41.6%) 365(47.5% 1(1%) 0.02 0(0%) 366(43.3%) 0.01 

• Severe 105(12%) 35(4.5%) 70(66%) 0.043 4(11.4%) 101(11.9%) 0.091 

• Critical 35(4%) 0(0%) 35(33%) 0.015 31(88.5%) 4(0.4%) 0.021 
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Table 2: CXR findings and association with severity of disease and outcome 

X ray findings Total  

n=629 

Mild to 
moderate 
n=523 

Severe  

n=106 

P-
value 

Expired  

n=38 

Survived   

n=591 

P-
value 

At initial 
presentation 
• Initially normal 

 

 

233(37%) 

 

 

229(43.7%) 

 
 
4(3.7%) 

 
 
<0.001 

 
 
2(5%) 

 
 
231(39%) 

 
 
0.03 

• Initially 

abnormal 

396(63%) 294(56%) 102(96%) 0.04 36(95%) 360(60.9) 0.001 

• Initially normal 

later abnormal 

86(13.6%) 83(15.8%) 3(2.8%) 0.06 2(5%) 84(14.2%) 0.12 

At 1st follow up 

• Normal at 1st 

follow up 

 

109(17.4%) 

 

104(19.8%) 

 
5(4.7%) 

 
0.08 

 
01(2.6%) 

 
108(18.2%) 

 
0.07 

• Abnormal at 1st 

follow up 

519(82.6%) 418(79.9%) 101(95%) 0.06 37(97%) 482(81.5%) 0.08 

At 2nd follow up 

• Normal at 2nd 

followup 

 
212(33.7%) 

 
205(39%) 

 
7(6.6%) 

 
0.56 

 
3(7.8%) 

 
209(35.3%) 

 
0.61 

• Abnormal at 2nd 

follow up 

417(66.3%) 366(69.9%) 51(48%) 0.09 25(65.7%) 392(66.3%) 0.06 

Findings 

• Ground glass 

 

270(43%) 

 

224(42.8%) 

 

46(43.4%) 

 

0.12 

 

16(42%) 

 

254(42.9%) 

 

0.09 

• Consolidation 283(45%) 238(45.5%) 45(42.4%) 0.13 17(44.7%) 266(45%) 0.23 

• Reticular 57(9%) 48(9.1%) 9(8.4%) 0.09 3(7.8%) 54(9.1%) 0.08 

• Nodular 13(2%) 10(1.9%) 3(2.8%) 0.21 2(5%) 11(1.8%) 0.31 

• Pleural effusion 5(0.8%) 3(0.6%) 2(1.8%) 0.56 1(2.6%) 4(0.7%) 0.74 

• Pneumothorax 1(0.20%) 0 1(0.1%) 0.02 1(2.6%) 0 0.03 

• Right lung 99(15.7%) 83(15.8%) 16(15%) 0.45 6(15.7%) 93(15.7%) 0.65 

• Left lung 106(16.8%) 89(17%) 17(16%) 0.47 6(15.7%) 100(16.9%) 0.89 

• Both lungs 425(67.5%) 357(68.2%) 68(64%) 0.46 25(65.7%) 400(67.6%) 0.59 

• Perihilar area 73(11.60%) 61(11.6%) 12(11.3%) 0.56 4(10.5%) 69(11%) 0.78 

• Peripheral lung 423(67.2%) 356(68%) 67(63.2%) 0.23 25(65.7%) 398(67.3%) 0.45 

• Diffuse 133(21.2%) 112(21.4%) 21(19.8%) 0.35 8(21%) 125(21%) 0.12 

• Right upper zone 38(6%) 32(6.1%) 6(5.6%) 0.25 2(5%) 36(6%) 0.12 

• Right lower zone 396(63%) 333(63.6%) 63(59.4%) 0.13 23(60.5%) 373(63.1%) 0.15 

• Left upper zone 31(5%) 26(4.9%) 5(4.7%) 0.25 2(5%) 29(4.9%) 0.89 

• Left lower zone 163(26%) 137(26.1%) 26(24.5%) 0.78 9(23.6%) 154(26%) 0.54 

 
Table 3:   Scoring on Radiological Findings and Its Relation with Outcome 

Score Baseline 1st  follow up 2nd  follow up Survived 

n=591 

Expired 
n=38 

P-value 

0 39.1 20.5 38.9 24.6 0 0.45 

1 18.8 19.2 25.4 17.1 0 0.81 

2 27.4 6.9 7.7 27.2 0 0.17 
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3 8.8 14.9 8.7 11.4 0 0.18 

4 2 13 6.2 7.2 0 0.14 

5 2.1 9.6 5.6 5.7 0 0.23 

6 1.1 0.3 3.6 4.2 0 0.45 

7 0.7 5.6 2.2 2.7 6.3 <0.001 

80 0 0 1.7 0 12.5 <0.001 

 

 
Figure 1: Image is taken from male 44 years old 
patient presented in the emergency department 
showing bilateral consolidations 
 

 
Figure 2: Image showing glass opacities in a 62 
years old smoker patient 
 

 
Figure 3: Image showing bilateral involvement but 
more on the right side in a 39 years old male patient 
 

 
Figure 4: Image showing interstitial infiltrates in a 
38 years old male patient 
 
Discussion 

   This study revealed findings of chest X-rays (CXR) 
in confirmed COVID-19 patients. The abnormal X-ray 
chest at initial presentation was found in 63%. The 
positive X-ray findings increased to 83% of the CXR in 
1st follow-up, the means the disease may have 
progressed by the time we get significant abnormal 
findings in follow-up x-rays. However, on 2nd follow 
up these abnormalities decreased to 66%, which means 
that recovery started after 10 days. 

The common radiological findings were 
consolidation i.e., in 45%, followed by ground glass 
appearance in 43%. The reticular shadowing was found 
only in 9% whereas nodular in 2%. These findings 
were almost similar to the findings of a study by Yasin 
et al in which the consolidation was seen in 81% of 
patients and ground-glass opacities in 32% of 
patients.18 

We found bilateral lung involvement in 67.5% and 
left-sided lung involvement in 16.8%. Peripheral 
involvement was more frequent than hilar involvement 
(67.2% vs. 11.6%). These findings are inconsistent with 
a study done by Yasin et al. which revealed bilateral 
lung involvement in 67.5%, which was mostly in 
peripheral distribution (58.2%).3,4 Similarly, Wong et al 
observed consolidation in 47% and ground glass 
appearance in 33%. They found bilateral lungs 
involvement in 50% and peripheral involvement in 
41%.7-8   
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Similarly, Lomoro et al19 revealed both lung 
involvement in 78.1% and consolidation in 46.9%. 
Jacobi et al13 concluded that CXR of COVID-19 
patients showed a typical reticular pattern, 
consolidation, and ground-glass opacities. They found 
more involvement in the peripheral and lower zone.13 
Chen et al20 also observed both lung involvements in 
most of the patients with consolidation. On another 
hand, Ng et al8 explained that in the early stages of lung 
disease CXR is not sensitive. 

In our study, Only 5(0.8%) patients had pleural 
effusion, and one patient with pneumothorax. Certain 
other studies have demonstrated that pleural effusion 
and pneumothorax are not commonly observed in 
Covid X-rays.20 Yasin R et al18 reported Pneumothorax 
in 2 cases, which may be due to a ventilator and not by 
the disease itself. 

We did CXR three times for each patient (at 
presentation, at 1st follow-up, and at 2nd follow-up). 
As mentioned earlier the percentage of lung 
involvement was scored from zero to four in each lung, 
so the minimum score was zero and the maximum was 
eight collectively.    

Borghesi et al9 reported the Brixia score in which 
lungs are divided into six zones and infiltration scored 
from zero to three. Therefore, the minimum score was 
zero and the maximum score was eighteen. This was a 
bit complicated scoring system, therefore we did not 
use it.  

This score of severity increased from baseline to 2nd 
follow-up CXR in our study. At baseline severity score 
0-2 was seen in 84.8%, 3-5 in 12.9% while 6-8 in 2.3%. 
At the first follow-up, the score 0-2 was 56.9%, 3-5 
score was 37.5%, and score 6-8 was 5.9%. the 2nd 
follow-up revealed 0-2 score 72%, 3-5 score 20.5% and 
6-8 score up to 7.5%. These results are consistent with 
the study by Yasin R et al,18 in which the total severity 
score changed from zero to eight in baseline and 
follow-up CXRs. They noticed that most of the cases 
were mild with a score of 0-2 (65.7%), while only 
10.9% of patients with a score of 6-8 had disseminated 
lung involvement.18 Similarly, Wong et al reported that 
41% had a score of 1-2, 20% had a score of 3-4, and 
8% had a score of 5-6, but no one had scored more than 
6 in baseline CXR. The severity score increased in 
follow-up CXR consistent with our findings.7 The 
increase in severity score was related to mortality 
significantly. In our study, disease outcome was related 
to the severity score. The mean score of 6.97±0.81 for 

the dead patients and 2.05±1.24 for the survived 
patients with high statistical significance (p<0.001). 
This is similar to the study by Yasin R et al. who 
observed severity scores of 6.87±0.71 for the patients 
who expired and 2.06±1.84 for the survivors (p<0.001). 
Hence, the high radiological severity score is related to 
mortality. We may conclude that the severity score of 
CXR can predict the outcome of COVID-19 patients.18 

The mean age of our patients was 42.67+15.13-year 
(range 18-year to 83-year). Almost 58.9% of patients 
were above the age of 50-year and had a severe 
infection (p=041) with high mortality (p=0.045). Yasin 
R et al reported that the outcome of the disease was 
related to an increase in age. The mean age of expired 
patients was 51.04+10.17 and for recovered patients 
was 41.09±14.14.18 

Regarding co-morbidities, we found diabetes 
(26.1%) and hypertension (19.9%) related to severe 
disuse and high mortality. The other co-morbidities 
were less common and not associated with outcome. It 
is similar to a study by Borghesi et al. in which they 
found that increased age and co-morbidities like 
diabetes, hypertension, and cardiovascular diseases 
were risk factors for severity of disease and fatal 
outcome.9 
   There are some limitations of our study, first of all, 
the study is a retrospective hospital-based study but we 
analyzed the computerized data so there was no recall 
bias, second the data on management of patients is not 
included which may affect the outcome, third the co-
morbidities had affected on the outcome as mentioned 
for diabetes and hypertension but there was no 
comparison of x-ray findings of patients with co-
morbidities or without it. Fourth, most of the X-rays 
taken were AP view and CT scan chest done only in 
few patients which were not analyzed in this study, so 
the findings may be missed with AP view of x-ray 
chest. Although there are limitations the strength of the 
study is the large sample size which comprises 629 
patients and the interpretation of findings and scoring 
system which may help clinicians in making the 
decision of management. 

5. Conclusion 

Chest x-rays are a good predictor of the disease 
severity of COVID-19 infection. The scoring system 
provides a good understanding of lung involvement. 
The monitoring of disease by follow-up x-ray may give 
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clinicians better options for early interventions.  We 
recommend an x-ray chest for all symptomatic patients 
at baseline and follow-up visits.  
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