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Abstract 

Objectives 

To develop a scoring system to identify patients 

at increased risk of mortality in COVID 19 cases at 

admission. 

Methods 

This retrospective cohort study involved 

analysis of data from hospital records of patients above 

18 years in age admitted to ICU of a tertiary care 

hospital with RTPCR positive COVID-19.  

Results 

Age, gender, comorbidity, LDH, D Dimer, 

CRP, N:L ratio and S. Ferritin were included in the 

scoring. The mean severity score was 19.22 ± 3.69. 

More than 95% of them had severity score≥15. 

Conclusion 

We have derived an easy-to-use scoring system 

that suggests a cutoff value. 95% of those who expired 

scored  above this cutoff value. Validation of the same 

on a different validation cohort and categorization into 

mild, moderate and severe categories is the next step to 

enable accurate stratification of patients with covid-19 

admitted to hospital.  

Keywords 

COVID 19, Severity scoring system, risk 

factors. 

Introduction 

The novel Severe Acute Respiratory Syndrome 

Coronavirus-2 (SARS-CoV-2) disease (COVID-19) 

emerged in Wuhan, China, and spread worldwide. The 

case fatality rate reported across countries, settings and 

age groups is highly variable, ranging from about 0.5% 

to 10% [1]. In hospitalized patients it has been reported 

to be higher than 20% [2]. 

Prognostic factors are important as they guide 

stratification of patients based on their risk of 

developing severe disease or death. Several studies 

have analyzed the factors affecting morbidity and 

mortality in patients hospitalized with COVID-19 [3 - 

5]. Factors that have been correlated with a poor 

prognosis and increased mortality in COVID 19 

infection include old age, male gender, comorbidities 

like morbid obesity, chronic pulmonary disease, 

coronary artery disease, chronic kidney disease, and 

malignancies.[6 - 8]. Laboratory parameters like 

lymphocytopenia and increased levels of inflammatory 

biomarkers such as C-reactive protein (CRP), lactate 

dehydrogenase (LDH), serum ferritin and interleukin-6 

(IL-6) have been shown to be related to mortality in 

these patients[9 - 12]. Multiple prognostic factors have 

been proposed and some have been accepted as 

“established” but the predictive value of most of these 

potential prognostic factors has not been robustly 

evaluated and remains uncertain.[13] Hence, we 

conducted this study to assess the demographic and 

laboratory profile of the RTPCR positive Covid 19 

cases who expired, to identify the risk factors associated 

with mortality of patients with COVID-19 disease and 

to develop a scoring system to identify patients with 

higher risk of mortality at admission. 

Materials and Methods 

This was a retrospective cohort study. It was 

carried out in April - May 31 2021 after obtaining 

approval from Institutional Ethics Committee. All 

adults > 18 years in age and admitted in our hospital 

with laboratory confirmed (RTPCR positive) COVID-

19 who expired were included. The hospital records of 

these patients were accessed to collect the data. Data 

abstracted included age, gender, history of underlying 

comorbidities (e.g, diabetes mellitus, hypertension, 

cardiovascular disease, cerebrovascular disease, chronic 

pulmonary disease, chronic kidney disease, chronic 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7671522/#pone.0241955.ref005
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liver disease, and malignancy), laboratory parameters 

(CBC, N:L ratio, blood glucose level, RFT, SGPT, 

serum electrolytes, CRP, Serum Ferritin, Serum LDH, 

D- DIMER, procalcitonin, IL6 etc.), Chest X ray and 

chest computed tomographic (CT) scans on admission. 

The data thus collected was entered in an excel sheet. 

Those patients for whom adequate information was not 

available in records were excluded. Two study 

investigators independently checked the collected data 

of included patients.  

Statistical Analysis 

Data so collected was analysed to find mean ± 

SD of the continuous variables to identify the variables 

which were substantially elevated. Elevation of at least 

twice the normal values was considered substantial 

elevation. The variables which were identified like this, 

were given scores depending upon the level of elevation 

above normal according to following scheme : LDH 

<500 - 0, 500 to 1000 – 1, 1000 to 2000 – 2,  2000 

to4000 – 3, > 4000 - 4; D Dimer <250 – 0, 250 to 500 – 

1, 500 to 1000 – 2, 1000 to 2000 – 3, 2000 to 4000 – 4, 

> 4000 – 5; CRP < 3 – 0, 3 to 20 – 1, 20 to 50 – 2, 50 to 

100 -3, > 100 – 4; S. Ferritin <250 – 0, 250 to 500 – 1, 

500 to 1000 – 2, 1000 to 2000 – 3, 2000 to 4000 – 4, > 

4000 – 5; N:L ratio < 3 – 0, 4 to 8 – 1, 9 to 12 – 2, 13 to 

16 – 3, 17 to 20 – 4, > 20 – 5. Age was scored 

according to following age groups: >18 to 30 – 1, 31 to 

40 – 2, 41 to 50 – 3, 51 to 60 – 4, > 60 – 5. As male 

gender and diabetes have been shown to be associated 

with increased risk of mortality in previous studies, 

females were given score 1 while males were given a 

score of 2 while hypertension and diabetes were given 

scores of 1 and 2 respectively. 1 point was added for 

any other comorbidity present. The scores were 

summed to find the individual scores from which mean 

severity score was calculated. Continuous variables 

with normal distribution are expressed as mean ± 

standard deviation (SD); nonnormally distributed 

continuous variables are reported as median.                                           

Results                                                                        

Total 200 patients were included. 136 (68%) were 

males and 64 (32%) were females. Mean age was 

58.61±14.19 years.  

Out of the 200 patients included, 81 (40.5%) had no 

comorbity, 46 (23%) were hypertensive, 25 (12.5%) 

had 
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Table 1: Basic characteristics of study population 

 

Type 2 diabetes while 24 (12%) had both. 13 

(6.5%) patients had CKD, 9 (4.5%) had IHD, 7 (3.5%) 

each had hypothyroidism and hepatitis while 6 (3%) 

had CV stroke. History of epilepsy, CLD, HIV and 

bronchiectasis was found in two patients each while 

OSA, CN palsy, psychosis and Alzheimer’s were seen 

in one patient each. One patient was pregnant. 58 (29%) 

patients developed AKI, 30 (15%) developed sepsis, 7 

(3.5%) developed CV stroke, four each had DKA, 

uremic encephalopathy, and pancreatitis; two each had 

atrial fibrillation, hypernatremia and SVT, while one 

each had pneumothorax, cellulitis, ICU psychosis, and 

emphysema. At admission, 76 (38%) needed 

mechanical ventilation, 65 (32.5%) needed BiPAP 

while 60 (30%) were on NRBM, although all of them 

had to be kept on mechanical ventilator later. 

Mean hemoglobin was normal (12.5 ± 2.32 

g/dl) while mean TLC was elevated (16818 ± 

9999/cu.mm) with median N:L ratio being 18.2. Mean 

blood urea and serum creatinine both were elevated 

(71.68 ± 51.8 mg/dl and 1.94 ± 2.0 respectively). Mean 

HRCT score was 17.29 ± 5.44. Mean LDH and D 

DIMER were 1343 ± 807 IU and 3954.48 ± 3407.07 IU 

respectively. SGPT and PCT were within normal ranges 

(42 and 0.28 respectively). Medians of IL-6, CRP and 

S. ferritin were 455.40, 149.70 and 506.36 respectively. 

Thus, it was observed that LDH, D Dimer, CRP, N:L 

ratio and S. Ferritin were substantially elevated 

confirming the previous reports that these inflammatory 

biomarkers are related to more severe COVID-19 

disease, hence were included in the scoring. Age, 

gender and comorbidity being established prognostic 

markers, were also included in the scoring scheme. IL-6 

and PCT were not included as sufficient data was not 

available. We did a correlation analysis to find if any of 

these included variables were correlated and did not 

find any correlation between any two of these.  
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Table 2: Mean values of lab investigations. 

 

 

Table 3: Correlation between different variables 
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As there was no correlation between any of 

them, we considered each of them an independent risk 

factor for mortality in COVID-19 disease and gave 

scores according to the predecided scoring criteria. The 

mean severity score was 19.22 ± 3.69. More than 95% 

of them had severity score ≥15. 

Discussion 

We have developed an eight variable AGIC 

(Age, gender, inflammatory markers and comorbidity) 

mortality score in patients admitted with covid-19. The 

mortality score uses patient demographics and blood 

parameters that are commonly available at the time of 

hospital admission and suggests a cutoff point above 

which most of the expired patients score. This study 

represents all mortal COVID 19 cases in a tertiary 

healthcare setting.  

The use of parameters commonly available at 

admission in a tertiary care facility increases its 

applicability, avoiding the requirement for expensive 

markers.[14,15] Additionally, we used objective 

parameters. We did not use pulse rate and respiratory 

rate for prognostication as they may be altered by 

anxiety also which is a possibility considering the panic 

created due to the pandemic. The lab values do not get 

altered by any external factor and age, gender and 

comorbidities are also unalterable variables. Thus, the 

values were more reliably close to real ones. In 

previous studies on COVID-19 prognostic scores, the 

comorbidities were handled differently, some have 

considered them individually [16,17] giving equal 

weight [18] while others found no predictive effect.[19] 

Another recent study suggested an additive effect of 

comorbidity in patients with COVID-19 disease, with 

increasing number of comorbidities associated with 

poorer outcomes.[20] Hence in our study, comorbities 

were given individual scoring with scores added up 

upto a maximum of four comorbidities. 

During an epidemic, there are high chances of 

coming across missing data during data collection [20], 

however, the assessment of missing data on model 

performance in novel COVID-19 risk stratification 

scores has been limited [18] or unexplored [19,16] till 

now.  In this study also, PCT and IL 6 were excluded as 

complete data was not available for them. As PCT is 

more an indicator of development of secondary 

bacterial sepsis and not COVID-19 infection, the 

exclusion of this might not make much difference. Lack 

of data of IL-6 levels and its exclusion might be 

considered a weakness of this severity score but its 

inclusion would have made it more expensive and less 

feasible. Also, the markers that we have included are 

usually easily available, are in routine use and are not 

much expensive.   

We did not evaluate and compare the predictive 

performance of several existing scores as they required 

a large number of parameters (for example, APACHE 

II), as well as several other COVID-19 prognostic 

scores that use computed tomography findings or 

uncommonly measured biomarkers. We could only give 

a tentative cutoff value which was scored by > 95% of 

those who met with mortality. However, we plan to 

validate the scoring system in a different validation 

cohort comparing those who did not survive with those 

who survived and thus give categories of scores at 

which the COVID 19 patients could be categorized as 

mild, moderate or severe at the time of admission for 

better management.  

Conclusions  

We have derived an easy-to-use eight variable 

scoring system that suggests a cutoff value above which 

most of those who did not survive scored. Validation of 
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the same on a different validation cohort and 

categorization into mild, moderate and severe 

categories will enable accurate stratification of patients 

with covid-19 admitted to hospital. Till the scores are 

validated, the cutoff value can be used as a guide to 

treat the COVID 19 patient more aggressively. 
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