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INTRODUCTION 

Coronavirus disease 2019 (COVID-19) caused by the 

novel severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) began as an outbreak in China in 

December 2019.1  

The spread of COVID-19 has resulted in community 

transmission of the virus in some parts of the world that 

has led to overwhelming numbers of severe cases. In these 

regions, health care delivery has been disrupted and 

compromised by critical resource constraints in diagnostic 

testing, hospital beds, ventilators, and health care workers. 

Chest radiography is the imaging modality used for 

clinical management in majority of the health care setups, 

since it is portable and easily available. The use of chest 

radiograph for screening and clinical management was 

assessed previously in many studies.2 The routine 

screening computed tomography (CT) for diagnosis or 

exclusion of COVID-19 is not recommended by United 
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States centres for disease control and prevention and also 

recommendations given by American college of radiology 

and the society of thoracic radiology, do not suggest the 

use of CT and chest radiography for large-scale screening 

and diagnosis.3 The sensitivity of chest X-ray (CXR) in 

COVID-19 detection although is low, up to 18% can have 

a normal chest radiographs or CT when mild or early in the 

disease course, this decreases to 3% in severe disease and 

it is shown that serial CXRs done in these patients has 

accuracy approaching that of chest CT.4 The pattern that is 

highly suggestive of COVID-19 infection, in this current 

pandemic situation, on a CXR is bilateral “patchy” and/or 

“confluent, band like” ground glass opacity or 

consolidation in a peripheral and mid-to-lower lung zone, 

other patterns that are seen on a chest radiograph include 

parenchymal abnormalities and pleural effusion, although 

it is a rare finding.5 In many patients a baseline CXR done 

at the time of symptom onset maybe normal, some studies 

have shown that the severity of findings at chest 

radiography peaked at 10-12 days from the date of 

symptom onset.6 A recent Cochrane review of two trials 

has shown that routine chest radiography for patients with 

lower respiratory tract infections did not affect clinical 

outcome, however, the use of chest radiograph in COVID-

19 infection to predict clinical outcome still remains 

debatable.7 Age ≥50 years, male sex, smoking, presence of 

comorbidities (e.g., hypertension, diabetes, cardiovascular 

or cerebrovascular disease, chronic obstructive pulmonary 

disease (COPD), obesity, malignancy), lymphopenia, 

thrombocytopenia, liver, kidney impairment, or cardiac 

injury, elevated inflammatory markers (C-reactive protein, 

procalcitonin, ferritin), elevated D-dimer, elevated 

interleukin-6, are associated with increased risk of 

unfavourable outcome and mortality. 

There are many datasets that are available for COVID-19 

and non-COVID-19 CXR, few of them are widely used 

across different parts of the world, they include 

Cohen/IEEE 8032, Brixia score COVID-19, general block 

chain COVID-19, agchung RSNA pneunomia Kaggle and 

chest X-ray-NIH Google.8 The Brixia score is a dedicated 

CXR scoring system for reverse transcriptase-polymerase 

chain reaction (RT-PCR) confirmed SARS-CoV-2 

infection. This scoring system includes two steps of image 

analysis (Figure 1). In the first step, the lungs are divided 

into six zones on frontal chest projection either anterior-

posterior (AP) or posterior-anterior (PA) view, dividing 

the lung into three equal zone on either side at the bedside, 

into upper zone, middle zone and lower zone. In the second 

step, a score (from 0 to 3) is assigned to each zone based 

on the lung abnormalities detected on frontal chest 

projection as follows score 0 no lung abnormalities, score 

1 interstitial infiltrates, score 2 interstitial and alveolar 

infiltrates (interstitial predominance) and score 3 

interstitial and alveolar infiltrates (alveolar 

predominance). The scores of the six lung zones are then 

added to obtain an overall “CXR score” ranging from 0 to 

18. Other CXR findings (such as pleural effusion, 

pulmonary vessel enlargement), not included in the 

scoring system. This simple, semiquantitative CXR score 

is useful in predicting mortality in hospitalized patients 

with SARS CoV-2 infection.9  

This study was done to assess the utility of simple bedside 

CXR in predicting prognosis and clinical outcome, in the 

hospitals which are not equipped with CT scan, with 

majority of the hospitals being overburdened with 

increasing number of COVID-19 cases, there is a need for 

considering simple and easily available bedside tests in 

predicting clinical severity and outcome. 

 

Figure 1: CXR PA view, divided into 6 equal zones 

and labelled from A to F as shown in the figure, the 

Brixia score of 10 for this CXR. 

METHODS 

After obtaining institutional ethical committee clearance, 

total of 100 RT-PCR confirmed CoVID-19 patients were 

included in the study, who were admitted to Charaka super 

speciality hospital, attached to Bowring and Lady Curzon 

medical college, Bengaluru, considering the inclusion and 

exclusion criteria. This study was done for a period of two 

months between September 2020 to October 2020. After 

obtaining an informed consent, a detailed history was 

taken, focussed clinical examination was done on 

admission and the vital parameters were recorded. Patients 

were grouped into mild, moderate and severe based on 

ministry of health and family welfare guidelines, 

Government of India. A CXR was done on admission, on 

D3 or in case of any clinical worsening. A protocol based 

management was initiated in all patients. The Brixia CXR 

score was calculated, which is an 18 point severity scale. 

The Brixia score was correlated with lab parameters, 

oxygen requirement, need for mechanical ventilator and 

clinical outcome variables in the form of sepsis, multiple 

organ dysfunction syndrome (MODS), recovery and death 

were studied. Statistical analysis was performed using 

statistical package for social sciences (SPSS) version 20. 

[IBM SPASS statistics (IBM corp. Armonk, NY, USA 

released 2011)] was used to perform the statistical 

analysis. Descriptive statistics of the outcome variables 

were calculated by mean, standard deviation for 

quantitative variables. Inferential statistics like Chi-square 

test was used for categorical variables. Paired t-test was 

used for comparison of Brixia score on day of admission 

and day 3 following admission. Pearson’s correlation was 
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used to compare Brixia score on admission with lab 

parameters, oxygen requirement and outcome variables. P 

value of <0.05 was taken as significant. 

RESULTS 

In this study, 23% of them belonged to mild category, 34% 

moderate and the rest 43% were included under severe 

category. The mean age distribution of the study 

population are 38.13±11.82, 56.44±17.31 and 

51.56±11.85 years in the mild, moderate and severe groups 

respectively. 39.1%, 61.8% and 65.8% were males, while 

60.9%, 38.2% and 34.9% were females in the mild, 

moderate and severe category respectively, there were 

more females in the mild category. Fever was the most 

common presenting symptom, seen in all patients admitted 

to the hospital, this was followed by cough, seen in 81% 

of them, of which 85% had dry cough the rest had 

productive cough with mucoid expectoration, 59% had 

difficulty in breathing (67.8% of them belonged to severe 

category and 32.2% were included under moderate 

category), headache and body ache was seen in 47%, 26% 

of patients had anosmia and ageusia, of which majority, 

46.15% belonged to mild category, gastrointestinal 

symptoms like nausea and vomiting and diarrhoea was 

seen in 6% and 4% respectively (Figure 2).  

 

Figure 2: Distribution of study population based on the symptoms. 

Among patients admitted to the hospital, 23%, 42%, 8%, 

1% and 3% had worsening of symptoms on day 1, day 2, 

day 3, day 4 and day 5 respectively. 35% of patients had 

associated comorbidities, 23% were diabetic, 21% 

hypertensive, 10% obese, 2% chronic obstructive 

pulmonary disease (COPD), 2% ischemic heart disease 

(IHD) and 1% obstructive sleep apnea (OSA). 11% of the 

patients were chronic smokers. The mean Brixia score 

calculated on admission were 2.52±1.505, 6.18±2.969 and 

12.05±3.251 in mild, moderate and severe category 

respectively and the scores that were calculated 3 days 

after admission were 2.52±1.505, 6.18±2.969 and 

12.14±3.306 in mild, moderate and severe category 

respectively, the mean Brixia scores calculated using a 

bedside chest radiograph on admission and 3rd day after 

admission was found to be higher in patients with severe 

and moderate category compared to mild category (Figure 

3). Laboratory parameters were correlated with Brixia 

score on admission, there was a statistically significant 

correlation between lymphocyte count (lymphopenia), 

lactate dehydrogenase (LDH), d-dimer, C-reactive protein 

(CRP) and serum ferritin with Brixia score on admission. 

23% of admitted patients did not require any oxygen 

support during the course in the hospital, all these patients 

were included under mild category, whereas the other 69% 

of patients required oxygen support either in the form of 

facemask (45%) or high flow nasal cannula (HFNC) 

(24%), 6% required non-invasive ventilatory support and 

2% required endotracheal intubation with ventilatory 

support. Among 69 patients who were on oxygen support, 
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24 of them were shifted to HFNC as they did not maintain 

adequate saturation on facemask, oxygen requirement in 

litres were as follows, 24 of them were on 12-15 l/min 

oxygen, 25 on 10-12 l/min, 10 on 8-10 l/min, 8 on 6-8 

l/min and 2 on 5 l/min. CXR findings observed among the 

study population were, 2% had normal CXR on admission 

and 3 days after admission, while the most common 

pattern on the chest x-ray was bilateral, lower zone, 

peripheral ground glass opacities (42%), followed by 

bilateral, lower zone consolidation (25%), bilateral diffuse 

infiltrates (21%), multi-lobar consolidation (9%) and 

pleural effusion (1%). The mortality rate was 2%, both of 

them had presented to hospital with symptoms of fever, 

cough and breathlessness, requiring ventilatory support, 

both these patients had higher Brixia score of 10 and 14 at 

admission and 12 and 14 at 3 days post admission 

respectively, bilateral diffuse infiltrates was seen on chest 

x-ray, there was an increase in sequential organ failure 

assessment (SOFA) score from the baseline within next 48 

hours, they were initiated on vasopressor support in view 

of septic shock and multiorgan dysfunction was seen in 

these two patients. The average number of days of stay in 

the hospital was 18.61 days, among patients who were 

discharged from the hospital, 12% required home oxygen 

following discharge, 8 of them were dependant on oxygen 

for a month, while, the other 4 required for a period of 2 

months, all these patients who were discharged with home 

oxygen therapy belonged to severe category and they had 

higher Brixia scores, there by Brixia score was also helpful 

in predicting post discharge oxygen requirement. 

 

Figure 3: Comparison of mean Brixia score among mild, moderate and severe category. 

DISCUSSION 

The CXR is routinely used to know the 

pathology/involvement of the lung, however the scoring is 

not usually followed and done in clinical practice. Timely 

sequential CXR are also not followed in sequential 

manner, for an instance, if scoring is misinterpreted on D1 

it can be corrected on D3 or if a CXR is normal on D1, 

sequential CXR can identify occurrence of new 

radiological abnormalities, as radiological changes lags 

severity of CoVID-19 disease and hence sequential CXR 

has to be done to identify lung involvement.  

Majority, 77% belonged to moderate and severe category, 

since it is a dedicated COVID-19 hospital, there by 

majority of cases that were allotted belonged to moderate 

and severe category. Fever, cough and breathlessness were 

the most common presenting symptoms, it was observed 

that most of the cases among the moderate and severe 

category had breathlessness and symptoms like anosmia 

and ageusia were seen predominantly in mild category 

patients.  

Most common finding on CXR was ground glass opacity 

(42%) followed by consolidation (25%) predominantly 

involving peripheral and lower zone, however, a study 

done by Diletta et al showed that the most common finding 

on CXR were reticulo-nodular opacities (66.6%), ground 

glass opacities (62.8%) and consolidation (57.7%), 

predominantly involving peripheral and lower zone and 

Frank et al showed consolidation (47%) and ground glass 

opacity (33%) with predominant basal and lower zone 

involvement were the most common finding.6,10 

Brixia score that was calculated on admission and 3rd day 

after admission, were higher in moderate and severe 

category compared to mild category patients, no 

significant difference in score is noted on D1 and D3 in the 

study probably due to correct score calculated and also the 

admission Brixia scores correlated well with lymphopenia 

and other biochemical markers like LDH, CRP, ferritin 

and d-dimer and higher scores correlated were predictive 

of oxygen and ventilator requirement, also mortality was 

seen in patients with higher Brixia scores. A study done by 

Andrea et al showed that high Brixia score and at least one 
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other predictive factor had the highest risk of in-hospital 

death.11 

This study has shown promising results that a simple CXR 

scoring system can be applied in all patients admitted with 

COVID-19, although a CT scan was not done in our study, 

which is relatively more sensitive in identification of 

COVID-19 pneumonia, since many health care facilities 

are not equipped with advanced imaging modalities like 

CT scanning and the shifting of critically ill patients to get 

CT scan is an arduous job requiring a lot of manpower. 

The presence of various other findings on a CXR can 

interfere with interpretation of the results, like presence of 

pre-existing lung disease or cardiac disease, also, there can 

be inter-observer variation in interpretation of CXR 

findings, this needs a lot of training and practise to make 

careful observations before providing an accurate score. 

Therefore CXR score must be taken in to account along 

with other simple, easily available, biochemical predictors 

of clinical severity and prognosis, so that it will be more 

helpful in identifying, patients at high risk of requiring 

high dependency units and intensive care units for early 

initiation of appropriate treatment for better clinical 

outcome. 

A follow up imaging was not done in patients who had 

recovered to know the radiological recovery or presence of 

any sequelae in individuals who required post discharge 

home oxygen treatment. 

CONCLUSION  

Majority of the nations have fallen short of health care 

facilities, therefore it is important to study the use of 

simple and easily available objective testing modalities 

that guides appropriate clinical management. Since 

COVID-19 is a rapidly progressive disease CXR plays an 

important role in assessing severity and the use of this 

simple score, Brixia CXR score, that does not require any 

meticulous skill, if trained appropriately to interpret the 

results and if used in conjunction with other easily 

available markers of poor prognosis, will be helpful in 

identification of patients at high risk, timely shifting of 

these patients to a health care facility with availability of 

advanced medical treatment, monitoring disease 

progression and predict clinical outcome and prognosis. 
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