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Role of Modified RALES and Brixia Scores 
in Predicting the COVID-19 Positivity 
among the Suspected Patients:  
A Cross-sectional Observational Study

INTRODUCTION
Along with Reverse Transcriptase-Polymerase Chain Reaction (RT-
PCR) [1] imaging has turned out to be a valuable tool in “ruling in” and 
“ruling out” suspected COVID-19 patients [2,3]. The choice between 
imaging modalities like Computed Tomography (CT) chest and Chest 
X-ray (CXR) depends on local resources and expertise available at 
the site. In United States of America, CXR has been extensively used 
in the triage of patients with COVID-19 infection [4]. But, this triaging 
was to differentiate between those patients who would require critical 
care and those who would not. These two scores have never been 
used to predict who among the suspected COVID-19 will turn out 
to be positive. The most frequent radiographic findings are airspace 
opacities described as consolidation with bilateral, peripheral, and 
lower zone predominant distribution. The radiological picture on CXR 
also consists of atypical pneumonia or organising pneumonia [5,6].

In most of the hospitals including the present study hospital, patients 
of suspected COVID-19 are placed in a common ward till the time 
their RT-PCR report is available. A distinction between those who 
have high likelihood of being COVID-19 positive from those who 

have a less likelihood can help in placing them in isolation wards at 
the outset. This can reduce transmission of infection.

Radiographic Assessment of Lung Edema Score (RALES) was initially, 
used for the assessment of pulmonary oedema and Acute respiratory 
distress syndrome (ARDS) [7]. Due to its heavy handed calculations 
and observer bias, it is used in a simplified and convenient form called 
modified RALES (mRALES) in confirmed COVID-19 patients [8].

Brixia score was exclusively developed for the COVID-19 disease 
severity assessment by Borghesi and Maroldi R in Italy [9]. In a 
study on 302 Caucasian patients with COVID-19, only Brixia score, 
patient age, and conditions that induced immunosuppression were 
the significant predictive factors for in-hospital mortality. On receiver 
operating characteristic curve analyses, the optimal cut-off values for 
Brixia score and patient age were 8 points and 71 years, respectively 
[10]. A retrospective study including 130 patients in India used Brixia 
CXR scoring system found that, Brixia score more than 12 was 
associated with increased mortality (p-value=0.03). The mean Brixia 
CXR score was calculated to be 12.13±2.50 among dead patients 
and 11.18±2.30 in patients who were discharged [11].
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ABSTRACT
Introduction: Computed Tomography (CT) chest plays an important 
role in triaging and managing patients of suspected COVID-19, 
especially in those where Coronavirus Disease 2019 (COVID-19) 
report is pending but CT chest has constraints of availability and 
cost. Chest X-ray (CXR) is a readily available investigation and is 
cheaper than a CT chest. Hence, any scoring on CXR which proves 
to be helpful in triaging and managing suspected COVID-19 patients 
will alleviate the dependency on CT chest. Modified Radiographic 
Assessment of Lung Edema Score (mRALES) and Brixia scores 
have been used to assess severity of disease and prognosis in 
COVID-19 confirmed cases. However, these two scores have never 
been used as a method to predict the confirmed COVID-19 pateints 
among the the suspected COVID-19 cases.

Aim: To evaluate the role of mRALES and Brixia score along 
with clinical and laboratory parameters in predicting confirmed 
positive cases among suspected COVID-19 patients.

Materials and Methods: This retrospective cross-sectional, 
observational study was conducted in Department of Medicine at 
Atal Bihari Vajpayee Institute of Medical Sciences (ABVIMS) and 
Dr. Ram Manohar Lohia Hospital, New Delhi, India, from 1st December 
2020 to 15th  December 2020. Case records of patients admitted 
with severe acute respiratory illness (suspected COVID-19) were 
accessed and used to fill up a proforma where clinical and laboratory 
parameters were recorded. Chest radiographs (posteroanterior and 

anteroposterior) of the patients were evaluated to calculate mRALES 
and Brixia scores. Sensitivity, specificity, positive preditive value and 
negative predictive value were calculated. The p-value <0.05 was 
considered as statistically significant.

Results: Out of the 113 patients, 62 were males and 51 females. 
The COVID-19 positivity rate was 15.04% (n=17). Mean age of 
patients was 52.64±15.63 years. Overall, the mean mRALES and 
Brixia scores were not statistically different between negative 
(mRALES=3.94±2.51, Brixia=7.29±4.642), and confirmed COVID-
19 (mRALES=4.25±2.56, Brixia=7.73±4.84) patients. However, in 
the subgroup of patients with history of obstructive airway disease, 
Brixia score was significantly higher among COVID-19 positive 
patients (7.09±4.70) as compared to COVID-19 suspected patients 
(0.53±4.31). Presence of low TLC {<9550/mm3 with sensitivity of 
70.62%, specificity of 67.3%, Positive Predictive Value (PPV) of 
26.7% and Negative Predictive Value (NPV) of 92.4%} and low ANC 
(<7580/mm3 with sensitivity of 64.7%, specificity of 63.2%, PPV of 
22.9% and NPV of 90.5%) significantly predicted the COVID-19 
positivity among the suspected COVID-19 patients.

Conclusion: mRALES and Brixia scores on CXR are not significantly 
different between suspected and confirmed COVID-19 patients and 
hence, cannot be used to judge who among suspected COVID-19 
patients will turn out to be COVID-19 positive later. However, a TLC of 
less than 9550/ mm3 and an ANC of less than 7580/mm3 can predict 
COVID-19 positivity among suspected patients.
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Chest X-ray
CXR of the patients were evaluated by the authors when they treated 
the patients to calculate mRALES and Brixia scores.

1. �Modified Radiographic Assessment of Lung Edema Score 
(mRALES): Calculated by as follows [8]:

0 is no involvement;•	

1 is <25% of lung involved;•	

2 is 25-50% of lung involved;•	

3 is >50-75% lung involved;•	

4 is >75% of lung involved•	

Score for each lung is calculated and scores of both lungs are added 
to get the final mRALES [Table/Fig-2]. Severity based on mRALES is 
defined as follows [13,14]:

Mild: 0-2,•	

Moderate: 3-5,•	

Severe: 6-8•	

In this study, two CXR scores (mRALES score and Brixia score) 
were studied among suspected COVID-19 patients and their role 
along with other clinical and laboratory parameters in predicting 
confirmed COVID-19 disease among suspected COVID-19 patients 
was evaluated.

MATERIALS AND METHODS
This retrospective cross-sectional, observational study was 
conducted in Department of Medicine at Atal Bihari Vajpayee Institute 
of Medical Sciences (ABVIMS) and Dr. Ram Manohar Lohia Hospital, 
New Delhi, India, from 1st December 2020 to 15th December 2020. 
An approval of the Ethical Committee of the institute was taken 
{vide letter no. 485(21/2021)IEC/ABVIMS/RMLH/513}.

Inclusion and Exclusion criteria: All the suspected COVID-19 
patients admitted in the designated ward between 1st and 15th 
December 2020 were included in the study. All patients lacking with 
appropriate records/data required were excluded from the study.

Methodology: Case records were accessed and a proforma 
was filled that recorded the demographic details, detailed history 
(presenting symptoms like fever, cough, sore throat, loss of taste 
or smell, diarrhoea, constipation, nausea, vomiting, body ache, 
running nose, headache, altered sensorium, pain abdomen, skin 
rash, chest pain, medical history regarding any co-morbidities 
like diabetes, hypertension, bronchial asthma, chronic obstructive 
airway disease, tuberculosis, interstitial lung disease, coronary 
artery disease, peripheral vascular disease, cerebro-vascular 
accident, chronic kidney disease, chronic liver disease, malignancy, 
immunosuppressive drugs or steroids intake, organ transplant, 
thyroid disorders, seizure disorder), examination (complete 
general physical and systemic examination) findings of the patient. 
The investigations recorded were haemogram with Erythrocyte 
Sedimentation Rate (ESR), Total Leucocyte Count (TLC), Absolute 
Neutrophil Count (ANC), Neutrophil Lymphocyte Ratio (NLR), 
Platelet Lymphocyte Ratio (PLR), C-reactive Protein (CRP), Serum 
Lactate Dehydrogenase (LDH), liver function tests, kidney function 
tests, arterial blood gas analysis, Chest X-ray posteroanterior and 
anteroposterior (CXR PA/AP) view and12 lead electrocardiogram. 

Ministry of Health and Family Welfare, Government of India (MOHFW, 
GOI) clinical classification of COVID-19 infection was used in this 
study [12]. According to this classification, suspected COVID-19 is 
defined as:
A.	 A patient with acute respiratory illness (fever and at least one 

sign/symptom of respiratory disease, e.g., cough, shortness 
of breath), AND a history of travel to or residence in a location 
reporting community transmission of COVID-19 disease during 
the 14 days prior to symptom onset

OR 

B.	 A patient with any acute respiratory illness AND having been 
in contact with a confirmed or probable COVID-19 case in the 
last 14 days prior to symptom onset

OR 
C.	 A patient with severe acute respiratory illness (fever and at least 

one sign/symptom of respiratory disease, e.g., cough, shortness 
of breath; AND requiring hospitalisation) AND in the absence of an 
alternative diagnosis that fully explains the clinical presentation. 

Further grading of patients was done as follows as mentioned in 
[Table/Fig-1]:

COVID-19 was confirmed, if the nasopharyngeal/oropharyngeal 
sample was positive for Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS‑CoV‑2) Ribonucleic Acid (RNA) using RT-
PCR method. However, COVID-19 was considered negative if 
two reports, done at least 48 hours apart, did not detect SARS-
CoV-2 RNA. RT-PCR was done using the GENES2ME kit by PCR 
amplification and fluorescence channel settling techniques. It uses 
the Cycle Threshold value (CT value) of 37 as a cut-off to differentiate 
the positive or negative results.

2. Brixia score: In Brixia scoring format, designed exclusively for 
COVID-19 confirmed patients, the lungs are divided into six zones 
on AP/PA view as shown in [Table/Fig-3].

•	 Upper zones (A and D): above the inferior wall of the aortic arch;

•	 Middle zones (B and E): below the inferior wall of the aortic 
arch and above the inferior; wall of the right inferior pulmonary 
vein (i.e., the hilar structures). 

•	 Lower zones (C and F): below the inferior wall of the right 
inferior pulmonary vein.

A score (from 0 to 3) is assigned to each zone based on the lung 
abnormalities detected:

•	 Score 0- No lung abnormalities;

•	 Score 1- Interstitial infiltrates;

•	 Score 2- Interstitial and alveolar infiltrates (interstitial predominance);

•	 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 to18 [9].

[Table/Fig-2]:	 mRALES scoring on chest x-rays.

Clinical 
severity Clinical parameters

Mild Without evidence of breathlessness or Hypoxia (normal saturation).

Moderate Adult with presence of clinical features of dyspnea and or hypoxia, 
fever, cough, including SpO2 <94% (range 90-94%) on room air, 
respiratory rate ≥24/min.

Severe Adult with clinical signs of Pneumonia plus one of the following; 
respiratory rate >30 breaths/min, severe respiratory distress, SpO2 
<90% on room air.

Acute respiratory distress syndrome (ARDS)
Oxygenation impairment in adults: 
1. �Mild ARDS: 200 mmHg <PaO2/FiO2 ≤300 mmHg (with PEEP or 

CPAP ≥5 cm H2O)
2. �Moderate ARDS: 100 mmHg <PaO2/FiO2 ≤200 mmHg with PEEP 

≥5 cm H2O)
3. �Severe ARDS: PaO2/FiO2 ≤100 mmHg with PEEP ≥5 cm H2O)
When PaO2 is not available, SpO2/FiO2 ≤315 suggests ARDS.

[Table/Fig-1]:	 Grading of severity in suspected COVID-19 patients.
CPAP: Continuous positive airway pressure; PEEP: Positive end expiratory pressure; PaO2: Arterial 
oxygen partial pressure; FiO2: Fractional inspired oxygen
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STATISTICAL ANALYSIS
All the details from the filled proforma were recorded on Statistical 
Package for Social Sciences (SPSS) software (version 16. IBM Inc., 
Chicago). The qualitative variables are expressed as percentages 
and all quantitative variables were recorded as Mean±SD. mRALES 
and Brixia scores were compared between different severity grades 
of COVID-19 using Kruskal-Wallis H test. These scores were also 
compared between COVID-19 patients who tested positive by 
RT-PCR and those who tested negative. This comparison was 
done using Mann-Whitney U test. To identify factors that predicted 
COVID-19 positivity, univariate analysis for each factor was done. 
Sensitivity, Specificity, PPV and NPV of the factors that were found 
to be significantly different between the two groups on univariate 
analysis were calculated. The p-value <0.05 was considered as 
statistically significant.

RESULTS
Between 1st and 15th December 2020, 113 patients who got admitted 
in suspected COVID-19 wards and whose case records were complete 
were included in this study. Mean age of the patients was 52.64±15.63 
years. There were 62 males and 51 females, and the mean duration 
of symptoms was 6.6±6.3 days. The symptoms at presentation and 
presence of various co-morbidities of all the suspected COVID-19 
patients are detailed in [Table/Fig-4]. 

[Table/Fig-3]:	 Brixia scoring on chest X-ray.

Scores
Mild 

(N=31)
Moderate 

(N=41)
Severe 
(N=41)

p-value (Kruksal 
Wallis H test)

mRALES 4.10±2.59 3.61±2.51 4.88±2.44 0.80

Brixia 7.13±4.84 6.58±4.94 8.86±4.47 0.106

[Table/Fig-5]:	 Comparison of mRALES and Brixia CXR scores in different categories 
of severity as per Ministry of Health and Family Welfare, Government of India (MOHFW, 
GOI) guidelines among suspected COVID-19 patients.

Scores
COVID-19 positive 

patients (17)
COVID-19 negative 

patients (96)
p-value 

(Mann-Whitney U test)

mRALES 4.25±2.56 3.94±2.51 0.571

Brixia 7.73±4.84 7.29±4.642 0.702

[Table/Fig-6]:	 Comparison of mRALES and Brixia scores between COVID-19 
positive and negative patients.

Co-morbidities

mRALES Brixia

COVID-19 
positive 
patients

COVID-19 
negative 
patients

p-
value

COVID-19 
positive 
patients

COVID-19 
negative 
patients

p-
value

Diabetes mellitus 4.16±2.29 4.23±2.68 0.83 7.16±4.53 7.87±5.08 0.52

Hypertension 3.25±2.59 4.33±2.53 0.38 7.27±4.87 7.86±4.78 0.48

Coronary 
artery disease 4.17±2.33 4.21±2.60 0.96 7.44±4.13 7.71±4.93 0.84

Cerebrovascular 
accident 3.50±3.17 4.27±2.49 0.45 6.20±5.86 7.81±4.69 0.27

Chronic kidney 
disease 5.44±2.69 4.10±2.52 0.12 10.00±5.95 7.46±4.65 0.15

Chronic liver 
disease 5.33±2.30 4.17±2.15 0.44 13.00±4.35 7.53±4.74 0.56

History of 
pulmonary 
tuberclosis

4.50±2.90 4.77±2.51 0.57 7.33±4.79 7.7±4.82 0.83

Bronchial 
asthma/Chronic 
obstructive 
pulmonary disease

5.21±2.34 4.00±2.55 0.052 0.53±4.31 7.09±4.70 0.003

[Table/Fig-7]:	 mRALES and Brixia scores comparison among patients who have 
co-morbidities and those who don’t have co-morbidities.
p-value <0.05 was considered statistically significant; calculated by Mann-Whitney U test

mRALES and Brixia scores among males were 4.50±2.56 and 
8.08±2.50, respectively and among females were 3.84±2.50 and 
7.16±4.53, respectively. Both the scores were not significantly 
different between the two genders (p-value=0.15 and p-value=0.30 
for mRALES and Brixia score, respectively). mRALES and Brixia 
CXR scores comparison between the mild, moderate and severe 
suspected COVID- 19 patients is shown in [Table/Fig-5]. The scores 
were not significantly different between the three groups.

Symptoms and Co-morbidities Proportion observed (%)

Cough 58 (51.32)

Fever 113 (100)

Breathlessness 96 (84.95)

Sore throat 9 (7.96)

Diarrhoea 6 (5.30)

Nausea 6 (5.30)

Vomiting 13 (11.50)

Bodyache 6 (5.30)

Running nose 2 (1.76)

Anosmia 1 (0.8)

Ageusia 3 (2.65)

Headache 3 (2.65)

Altered sensorium 8 (7.07)

Chest pain 14 (12.38)

Diabetes mellitus 38 (33.62)

Hypertension 37 (32.74)

History of tuberclosis 12 (10.61)

Coronary artery disease 18 (15.92)

Cerebrovascular accident 10 (8.84)

Chronic obstructive airway disease/Bronchial asthma 19 (16.81)

Chronic kidney disease 9 (7.96)

Chronic liver disease 3 (2.65)

Malignancy 1 (0.8)

Human immunodeficiency virus infection 1 (0.8)

[Table/Fig-4]:	 Symptoms at presentation and Co-morbid illnesses among all 
suspected COVID-19 patients.

The COVID-19 positivity rate was 15.04%, 17 patients positive out 
of 113. Comparison of mRALES and Brixia scores between the two 
groups (COVID-19 positive and negative) is described in [Table/
Fig-6]. Both the scores had no significant difference between the 
two groups.

Comparison of mRALES and Brixia scores between the patients 
having co-morbidities and those without any co-morbidities is 
depicted in [Table/Fig-7]. The patients with history of airway disease, 
had significantly lower Brixia score in COVID-19 positive patients as 
compared to COVID-19 negative patients (p-value=0.003).



www.jcdr.net	 Nitin Sinha et al., mRALES and Brixia CXR Scores in Suspected COVID-19 Patients

Journal of Clinical and Diagnostic Research. 2022 Mar, Vol-16(3): OC10-OC15 1313

Parameter AUROC Sensitivity (%) Specificity (%) PPV (%) NPV (%)

TLC 
(<9,550/mm3)

0.73 70.62 67.3 26.7 92.4

ANC 
(<7,580/mm3)

0.733 64.70 63.2 22.9 90.5

[Table/Fig-12]:	 Area Under the Receiver Operating Characteristics (AUROC), 
sensitivity, specificity, Positive Predictive Value (PPV) and Negative Predictive Value 
(NPV) of Total Leucocyte Count (TLC) and Absolute Neutrophil Count (ANC) to predict 
COVID-19 positivity.

[Table/Fig-11]:	 Receiver operating characteristic curve of ANC to predict COVID-19 
positivity.

[Table/Fig-10]:	 Receiver operating characteristic curve of TLC to predict COVID-19 
positivity.

DISCUSSION
Warren MA et al., used the RALES scoring system initially to assess 
the extent and severity of pulmonary oedema and ARDS [7]. It was 
simplified to mRALES by Wong HYF et al, whose study found that 
at the time of hospital admission, 41% of the patients had mRALES 
of 1-2 on baseline CXR, while 31% patients had normal radiographs 
that progressed over time, reaching peak by 10-12 days among 
COVID-19 positive patients. This study also demonstrated that 
91% of patients tested positive for RT-PCR while 59% showed 
abnormalities on baseline CXR [8]. In the present study, all suspected 
patients had CXR changes, however only 15.04% were RT-PCR 
positive. CXR changes among RT-PCR negative patients can be 

Demographic 
parameters

COVID-19 
positive 
patients

COVID-19 
negative 
patients

Unadjusted 
odds ratio

p-
value

Age (in years) 54.88±12.84 52.24±16.1 0.989 0.512

Duration of symptoms 
(in days)

6.59±4.27 6.6±6.61 1.000 0.992

Chronic obstructive 
airway disease/Bronchial 
asthma

1 18 2.609 0.093

Diabetes mellitus 8 30 0.956 0.209

Hypertension 8 31 1.14 0.808

Coronary artery disease 2 16 0.667 0.613

Chronic kidney disease 1 8 0.688 0.732

Cerebrovascular 
accident

1 9 0.604 0.643

Cough 12 46 0.997 0.919

Nausea 2 4 3.067 0.218

Vomiting 3 10 1.843 0.345

Body ache 3 3 6.643 0.029

Sore throat 3 6 0.324 0.126

Breathlessness 12 84 0.343 0.082

Diarrhoea 2 4 3.067 0.218

Headache 1 2 2.937 0.390

Altered sensorium 1 7 0.795 0.835

Chest pain 1 13 0.394 0.392

Haemoglobin (g/dL) 10.88 (7.73) 10.6 (7.77) 1.033 0.74

TLC (per mm3) 8482 (4255)
12471.35 
(6713.74)

1.00 0.02

Platelet count (per dL) 2.29 (0.69) 2.32 (1.15) 1.025 0.919

ANC (mm3)
6670 

(3577.43)
10394.57 
(6100.13)

1.00 0.016

NLR 5.83 (3.64) 7.60 (4.78) 1.113 0.158

PLR
219.41 
(27.44)

185.66 
(140.77)

0.998 0.358

CRP (mg/dL) 73.42 (64.61) 66.51 (81.35) 0.999 0.753

LDH (IU)
678.27 
(290.30)

793.42 (548.3) 1.001 0.430

PCT (pg/dL) 2.53 (3.67) 10.24 (31.98) 1.040 0.486

pH 7.39 (0.04) 7.31 (0.55) 0.387 0.073

PaCO2 (mm of Hg) 34.35 (8.40) 40.49 (18.71) 1.026 0.205

HCO3 22.53 (5.11) 22.45 (7.44) 0.998 0.96

Urea (mg/dL) 64.24 (46.38) 62.18 (54.09) 0.994 0.758

The comparison of mRALES and Brixia scores according to duration 
of symptoms showed that scores did not differ significantly with 
increasing duration of symptoms [Table/Fig-8].

On univariate analysis, it was observed that presence of low  TLC 
(p-value=0.02) and low ANC (p-value=0.016), significantly predicted the 
COVID-19 positivity among the suspected COVID-19 patients [Table/
Fig-9]. With an Area Under the Receiver Operating Characteristics 
(AUROC) of 0.73 [Table/Fig-10], TLC <9,550/mm3 had sensitivity of 
70.62% and specificity of 67.3% in predicting COVID-19 positivity. 
AUROC [Table/Fig-11] of ANC <7,580/mm3 was 0.733 with sensitivity 
of 64.7% and specificity of 63.2% in predicting COVID-19 positivity 
[Table/Fig-12].

Scores

Duration of symptoms

0-4 Days 
(n=55)

5-8 Days 
(n=30)

≥9 Days 
(n=28) p-value

mRALES 4.27±2.5 4.17±2.78 4.11±2.47 0.932

Brixia 7.67±4.88 7.80±5.02 7.5±4.52 0.963

[Table/Fig-8]:	 mRALES and Brixia scores according to duration of symptoms.
p-value <0.05 was considered statistically significant; calculated by Kruskal-Wallis H Test

Creatinine (mg/dL) 1.55 (1.33) 2.87 (10.7) 1.047 0.690

Total Bilirubin (mg/dL) 0.78 (0.66) 1.89 (3.34) 1.281 0.229

Direct bilirubin (mg/dL) 0.39 (0.39) 0.94 (1.75) 1.550 0.256

SGOT (IU) 47.41 (28.36) 91.83 (236) 1.004 0.484

SGPT (IU) 34.00 (33.81) 70.46(185.18) 1.003 0.493

ALP (IU) 105.0 (52.17) 131.24(117.9) 1.005 0.334

Albumin (g/dL) 3.13 (0.62) 3.18 (0.80) 1.114 0.763

[Table/Fig-9]:	 Univariate analysis of demographic, clinical profile and investigations 
for predicting the COVID-19 positivity among suspected COVID-19 patients.
Quantitative variables are expressed as mean (SD) and quantitative as proportion (percentages)
TLC: Total leucocyte count; ANC: Absolute neutrophil count; NLR: Neutrophil lymphocyte ratio; 
PLR: Platelet lymphocyte ratio; LDH: Lactate dehydrogenase; PCT: Procalcitonin; CRP: C-reactive 
protein, PaCO2: Partial pressure of carbon dioxide in blood; SGOT: Serum glutamic-oxaloacetic 
transaminase; SGPT: Serum glutamic-pyruvic transaminase; ALP: Alkaline phosphate
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12471±6713/mm3 to COVID-19 negative patients. TLC (<9550/mm3)  
was seen to be a significant predictor of COVID-19 positivity among 
the suspected COVID-19 patients. The higher TLC in COVID-19 
negative patients could be due to some other aetiological agent. At 
the value TLC <9550/mm3, AUROC was 0.73 to predict COVID-19 
positivity with a sensitivity of 70.62% and specificity of 67.3%.

ANC was a significant predictor of COVID-19 positivity among the 
suspected patients. ANC among COVID-19 positive patients was 
6670±3577/mm3 as compared to 10395±6100/mm3 in COVID-19 
negative patients. At the value ANC <7580/mm3, AUROC was 0.733, 
sensitivity was 64.7% and specificity was 63.2% in predicting the 
COVID-19 positivity. This can be attibuted to the excessive cytokines 
and chemoattractants circulating in blood due to cytokine storm in 
COVID-19 [20] and also the hypoxia because of immunothrombosis 
and ARDS [21].

Neutrophils have been shown to be involved in innate immunity, as 
well as the state of hyperinflammation seen in COVID-19 patients. 
The mechanism involves a complex array of receptors and adhesion 
molecules for various ligands and excessive formation of Neutrophil 
Extracellular Traps (NETs) [22,23]. 

In a study from Iran on 200 patients, 70 were COVID-19 RT-
PCR positive. White blood cells count among positive patients 
was 4043±1002/mm3 as compared to 6894±1982/mm3 and this 
difference was statistically significant [24]. This study also shows 
that TLC was lower in COVID-19 positive patients as compared to 
COVID-19 negative patients. Other parameters that were found to 
predict the presence of COVID-19 positivity in the study from Iran 
were CRP, ALT, AST and LDH. However, none of these were found 
to be predictive of COVID-19 positivity in the present study. 

Limitation(s)
The study sample size was limited. Another limitation was not 
investigating for other aetiological agents in patients who had CXR 
changes and were COVID-19 negative by RT-PCR. The possibility, 
even though minimal, of CXR scores getting modified due to 
receiving any treatment prior to presenting to our hospital cannot 
be ruled out completely.

CONCLUSION(S)
Triaging suspected COVID-19 patients who are less likely to have 
RT-PCR positive from those who are more likely to have RT-PCR 
positive is the need of the hour as this can prevent cross infections. 
CXR scores (mRALES and Brixia) that have been used in previous 
studies to determine prognosis in COVID-19 positive patients were 
evaluated in this study to determine their role in triaging suspected 
COVID-19 patients into those who are more likely to come COVID-
19 positive. Both these scores were not found to be useful for this 
purpose. These scores were not statistically different in different 
severity categories. However, low TLC (<9550/mm3) and low ANC 
(<7580/mm3) were found to predict COVID-19 positivity among 
suspected COVID-19 patients. More studies to evaluate factors 
predicting COVID-19 positivity among suspected COVID-19 
patients are required.
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