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OBJECTIVE: Wide arrays of laboratory parameters have been proposed by many studies for prognosis in COVID-19 patients. In this 
study, we wanted to determine if the International Severe Acute Respiratory and Emerging Infections Consortium—Coronavirus Clinical 
Characterization Consortium score in addition to certain clinical and laboratory parameters would help in predicting mortality. We 
wanted to determine if a greater severity score on chest x-ray at presentation translated to poor patient outcomes using the COVID-19 chest 
radiography score. 

MATERIAL AND METHODS: This retrospective study was conducted at SDS TRC and Rajiv Gandhi Institute of chest diseases, Bangalore 
from March 2021 to June 2021. This study included 202 real-time-polymerase chain reaction-positive COVID-19 patients aged above 
18 years admitted to the intensive care unit of our hospital. Demographic characteristics and baseline hematological and inflamma-
tory markers (serum C-reactive protein, lactate dehydrogenase, troponin-I, ferritin, and d-dimer) were collected. Radiological severity 
on a chest x-ray was assessed using the validated COVID-19 chest radiography score. The International Severe Acute Respiratory and 
Emerging Infections Consortium—Coronavirus Clinical Characterization Consortium score was assigned to each patient within 24 hours 
of intensive care unit admission. Outcome studied was in-hospital mortality.

RESULTS: The overall mortality was 54.9% (111 cases). Age more than 50 years, >4 days of symptoms, peripheral oxygen saturation/
fraction of inspired oxygen ratio less than 200, elevated serum lactate dehydrogenase >398.5 IU/L, and hypoalbuminemia (<2.95 g/dL) 
were detected as independent predictors of mortality. A significant correlation of risk stratification with mortality (P = .057) was seen with 
International Severe Acute Respiratory and Emerging Infections Consortium—Coronavirus Clinical Characterization Consortium score. 
There was no significant correlation between the COVID-19 chest radiography score and mortality.

CONCLUSION: Age >50 years, peripheral oxygen saturation/fraction of inspired oxygen ratio <200, mean symptom duration of >4 days, 
elevated serum lactate dehydrogenase, and hypoalbuminemia are independent predictors of mortality in severe COVID-19 pneumonia. 
International Severe Acute Respiratory and Emerging Infections Consortium—Coronavirus Clinical Characterization Consortium score 
was different in the survivors and deceased.
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INTRODUCTION

COVID-19 (SARS-CoV2) disease has had a devastating impact on the world. The wide spectrum of SARS-CoV2 dis-
ease has been a great challenge to physicians in medical history in both the waves of this pandemic. Approximately, 
15%-30% of patients develop respiratory failure and require intensive care management.1,2 Managing this pandemic 
demanded rigorous re-organization and scaling up of the existing healthcare and if unprepared, caused unacceptably 
high mortality rates due to critical shortage of ventilators and intensive care unit (ICU) all over the world. Mortality due 
to COVID-19 varies from 61.5% to 94%.3 India was under the complete grip of the second wave of COVID-19 with 
lakhs of patients succumbing to this disease, with a considerable younger population being lost. Double and triple 
variants of the virus have been identified making them more transmissible and pathogenic, thus indicating more waves 
that we have to be prepared for.4 Hence, a well-planned and meticulous allotment of health resources is a subject of 
prime concern. 

Scientifically backed triage of COVID-19 patients with careful stratification to handle the different severity of this disease in 
the right setup was the need of the hour. However, many risk stratification scores are proposed and adopted clinically along 
with an array of inflammatory markers to guide the management of severe COVID-19 patients in whom refractory hypox-
emia remains a hallmark. Several characteristics have been associated with severe COVID-19 disease like advanced age, 
comorbidities, duration of symptoms, and high levels of inflammatory markers (C-reactive protein (CRP), serum ferritin, 
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lactate dehydrogenase (LDH), and d-dimer) thereby directing 
several therapeutic strategies to counter the cytokine storm. 
Many guidelines recommend repeated and constant monitor-
ing of these inflammatory markers which is financially very 
exhausting. In any country, adequate utilization of existing 
resources is the key to effective management of any emer-
gency. Hence, we aimed to determine the prognostic impli-
cations of the inflammatory markers (CRP, LDH, troponin-I, 
ferritin, and d-dimer) and their utility as mortality predictors 
in severe COVID-19 patients admitted to the ICU. We also 
aimed at studying the application of infections Consortium-
Coronavirus Clinical Characterization Consortium score 
(ISARIC 4C mortality score) and if greater COVID-19 chest 
radiography score (on applying CARE score) at presentation 
translated to poor patient outcomes in due course.

MATERIAL AND METHODS

Study Design and Study Participants
This retrospective study was conducted at SDSD TRC 
and Rajiv Gandhi Institute of Chest Diseases, Bangalore 
from March 2021 to June 2021 after ethical clearance 
(PDCEC/01/33/2021-22). All real-time-polymerase chain 
reaction (RT-PCR)-positive COVID-19 patients who were 
aged above 18 years and admitted to the ICU of our hospital 
were included in the study. Patients with COVID-like illness 
(RT-PCR-negative) though managed on similar lines were 
excluded from the study.

Data Collection
Data from 202 patients who were admitted to ICU during 
our study period were retrieved and thoroughly scrutinized. 
Demographic characteristics like age, sex, and clinical data 
including co-morbidities, symptoms, and duration of symp-
toms were collected and tabulated. 

Baseline hematological investigations like a complete blood 
picture, renal and liver function tests, serum electrolytes, and 
arterial blood gas analysis were recorded. Neutrophil lym-
phocyte ratio and peripheral capillary oxygen saturation /
fraction of inspired oxygen (SPO2/FIO2) ratio were computed.

Baseline inflammatory markers panel included serum CRP, 
serum LDH, troponin-I, ferritin, and d-dimer. In addition, 
sputum bacterial culture reports were also recorded.

A chest x-ray (CXR) at baseline was assessed for sever-
ity using the validated CARE score. Two pulmonologists 
with 8 and 4 years of experience performed the chest x-ray 
scoring. The International Severe Acute Respiratory and 
Emerging Infections Consortium—Coronavirus Clinical 
Characterization Consortium (ISARIC-4C) score was assigned 
to each patient to clinically identify those at a higher risk 
of having poor outcomes. This risk stratification was done 
within 24 hours of ICU admission. The treatment protocol 
followed was strictly in adherence to the Karnataka state 
guidelines and the same was documented. All patients had 
received remdesevir, steroids, and anticoagulants along with 
other supportive measures for appropriate duration. The pri-
mary outcome studied was in-hospital mortality. The need for 
non-invasive ventilator (NIV), invasive mechanical ventilator 
(IMV), and length of stay in the hospital were other surrogate 
parameters that were looked for as secondary outcomes.

Operational Definitions
Severe COVID-19 pneumonia was defined as per National 
guidelines issued by the Ministry of health and family welfare, 
Government of India.5 COVID-19 infection diagnosed on the 
basis of positive RT-PCR testalong with the presence of one of 
the below characteristics—SPO2 <90% at room air, respiratory 
rate of more than 30, or presence of severe respiratory distress.

International Severe Acute Respiratory and Emerging Infections  
Consortium—Coronavirus Clinical Characterization 
Consortium was calculated using the following variables: 
age, gender, number of co-morbidities, respiratory rate, 
SPO2 at room air, Glasgow coma scale score, blood urea, 
and serum creatinine. Scores were assigned for each vari-
able at the time of admission and the total score was cal-
culated. International Severe Acute Respiratory and 
Emerging Infections Consortium—Coronavirus Clinical 
Characterization Consortium ranges from 0 to 21with risk 
groups defined as low (0-3), intermediate (4-8), high (9-14), 
and very high (≥15).6

COVID-19 chest radiography score: To calculate CARE score, 
each lung was divided into 3 zones. Scores were given sepa-
rately for the presence of ground-glass opacities (GGO) and con-
solidation depending on the proportion of the zones affected.7

Statistical Analysis
Data were entered in Microsoft excel and were analyzed 
using Statistical Package for Social Sciences (SPSS) version 
24.0 (IBM Corp.; Armonk, NY, USA). Proportion, mean, and 
standard deviation (SD) were used wherever necessary to 
describe the population. The comparison of demographics 
and clinical data between survivors and non-survivors was 
calculated using chi-square test for categorical variables and 
t-test for continuous variables. Univariate analysis was done 
to get odds ratio. Those with P < .2 were included in the 
multivariate regression analysis to find adjusted odds ratio. 
P < .05 was considered significant. 

MAIN POINTS

•	 Age more than 50 years, peripheral oxygen saturation/
fraction of inspired oxygen ratio of less than 200, mean 
symptom duration of >4 days, elevated serum lactate 
dehydrogenase (LDH) (>398.5 IU/L), and hypoalbumin-
emia (<2.95 g/dL) were found to be independent predic-
tors of mortality in severe COVID-19 pneumonia.

•	 International Severe Acute Respiratory and Emerging 
Infections Consortium—Coronavirus Clinical 
Characterization Consortium score has good prognostic 
utility and can be used in all levels of healthcare.

•	 COVID-19 chest radiography score on a chest x-ray had 
no significant impact on mortality.

•	 The sensitivity and specificity of serum LDH at cut-off 
value of 398.5 IU/L in predicting mortality were 71% and 
68%, respectively. At a cut-off of <2.95 g/dL, serum albu-
min has a sensitivity of 68.6% and specificity of 56.8%.
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RESULTS

Demographic Characteristics
Out of total of 820 COVID-19 cases admitted to our hospital 
during the specified study period, 202 patients had severe 
COVID-19 pneumonia mandating ICU management. The 
mean age was 52 years with a male predominance [129; 
63.9%] (Table 1). Older age strongly correlated with mortal-
ity (P = .02), whereas gender did not (Table 1).

Clinical Characteristics
Fever was the most common presenting symptom (168; 
83.16%) followed by dyspnea (165; 81.68%) and fatigue 
(145; 71.7%) (Table 1). Co-morbidities were present in 141 
patients (73.76%) of which diabetes mellitus was the com-
monest (118; 58.41%) (Table 1). We observed no statistically 
significant effect of co-morbidity on mortality (Table 1). The 
mean duration of symptoms before hospitalization was 5.95 
days (SD=3.69) (Table 1). 

International Severe Acute Respiratory and Emerging 
Infections Consortium—Coronavirus Clinical 
Characterization Consortium Risk Stratification
As per ISARIC-4C score, 83 patients (41.08%) were catego-
rized into intermediate risk group, 80 patients (39.60%) to 
high risk, 8 (3.96%) to very-high risk, and 2 to low-risk group 
(0.9%).There was a significant correlation between risk strati-
fication with mortality (P = .057) (Table 2).

Radiological Characteristics
Chest radiograph of these patients revealed lower-zone pre-
dilection of either GGO or frank consolidation in all cases 
(202; 100%). Mid-zone involvement was present in 196 
cases (97.02%) and 135 patients (66.83%) had upper-zone 
involvement as well. The mean CARE score of survivors and 
the deceased was 20.64 (7.85) and 21.21 (7.64), respectively. 
There was no statistically significant difference in the mean 
CARE score among survivors and non-survivors (Table 2).

Table 1.  Baseline Demographic and Clinical Characteristics of Severe COVID-19 Patients Admitted to Intensive Care Unit

Variables Total (n = 202) Survived (n = 91) Death (n = 111) P*

Age [years]; mean (SD) 52.0 (13.97) 49.65 (15.43) 54.36 (13.14) .02

Male, n [%] 129 (63.9) 53 (58.2) 76 (68.5) .132

Female 73 (36.1) 38 (41.8) 35 (31.5)

Symptoms, n (%)

Dyspnea 165 (81.68) 76 (83.5) 89 (80.2) .542

Fever 168 (83.16) 75 (82.4) 93 (83.8) .796

Fatigue 144 (71.3) 70 (76.9) 74 (66.7) .109

Dry cough 94 (46.53) 38 (41.8) 56 (50.5) .218

Productive cough 88 (43.56) 44 (48.4) 44 (39.6) .214

Headache 14 (6.9) 6 (6.6) 8 (7.2) .864

Loss of appetite 14 (6.9) 8 (8.8) 6 (5.4) .126

Sore throat 9 (4.4) 4 (4.4) 5 (4.5) .745

Chills 15 (7.4) 9 (9.9) 6 (5.4) .226

Vomiting 6 (3.0) 3 (3.3) 3 (2.7) .805

Diarrhea 6 (3.0) 2 (2.2) 4 (3.6) .558

Chest pain 5 (2.4) 1 (1.1) 4 (3.6) .121

Altered sensorium 4 (2.0) 0 (0) 4 (3.6) .051

Hemoptysis 4 (2.0) 1 (1.1) 3 (2.7) .416

Loss of taste 3 (1.4) 3 (3.3) 0 (0) .054

Mean duration of symptoms before hospitalization [SD] 5.95 [3.69] 5.88 [3.144] 6.01[4.107] .804

Comorbidities [n] 149 (73.76) 65 (71.4) 84(75.7) .495

Diabetes 118 (58.4) 50 (54.9) 68 (61.3) .365

Hypertension 61 (30.19) 28 (30.8) 32 (28.8) .764

Chronic lung disease 27 (13.36) 14 (15.4) 13 (11.7) .445

Heart disease 19 (9.4) 10 (11.0) 9 (8.1) .485

Obesity 3 (1.4) 1 (1.1) 2 (1.8) .210

Hypothyroidism 12 (5.9) 7 (7.7) 5 (4.5) .340

Old cerebro vascular accident 6 (2.9)

SD, standard deviation.
*P-value is statistically significant.
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Clinical Course in Hospital
Although most of the patients in ICU required NIV support 
(122; 60.39%) and high-flow nasal cannula (70; 34.65%), 
only 36 of them (17.82%) eventually mandated IMV sup-
port, of whom none survived. The mean duration of ICU and 
hospital stay was 6.87 ± 5.88 and 19.18 ± 9.5, respectively. 
Complications were noted in 77 patients with secondary 
bacterial infection being the commonest (41; 20.29%). The 
frequently isolated microorganisms were Klebsiella species 
and coagulase-negative staphylococcus and streptococcus 
viridians. Other encountered complications were sepsis (20; 
9.9%) acute kidney injury (14; 6.9%), diabetic ketoacidosis 
(7; 3.4%), hypokalemia (4; 1.9%), cerebrovascular accident 
(3; 1.4%), subacute emphysema with pneumo-mediastinum 
(2; 0.9%), pneumothorax (1; 0.4%), pulmonary thrombo-
embolism (2; 0.9%), myocardial infarction (1; 0.4%), supra-
ventricular tachycardia (1; 0.4%), and delirium (2; 0.9%). 
Complications were significantly more among the deceased 
than survivors (Table 2).

Outcome
The overall mortality was 54.9% (111 cases). Most deaths 
were observed within 7 days of hospitalization (64; 57.65%) 
and 29 patients (29.62%) succumbed between 7 and 14 days 
and 18 patients (16.21%) after 14 days of hospitalization. The 
mean duration of hospitalization among discharged was 24.2 
± 8.5 days and 28 patients (30.07%) were discharged with 
short-term oxygen therapy.

Mortality Predictors
On multivariate regression analysis, we found that age of 
more than 50 years, more than 4 days of symptoms, SPO2/
FIO2 ratio less than 200, elevated serum LDH, and hypoal-
buminemia are the independent predictors of mortality in 
severe COVID-19 pneumonia (Table 3). The cut-off value of 
398.5 IU/L sensitivity and specificity of serum LDH in pre-
dicting mortality was 71% and 68%, respectively. For serum 
albumin as a mortality predictor, with a cut-off of <2.95, a 
sensitivity of 68.6% and a specificity of 56.8% were noted 
(Figure 1).

DISCUSSION

The severity of COVID-19 and mortality is influenced by 
multiple factors like genetics, individual immune response, 
co-morbidities, type of variant causing the disease, and 
demographic characteristics of the affected population. The 
management of COVID-19 has evolved since the beginning 
of the pandemic and has greatly influenced the mortality 
rate. Advanced age, smoking, male sex, lymphocytopenia, 
d-dimer, CRP, co-morbidities, SPO2/FIO2 ratio, and serum LDH 
are a few reported mortality predictors.8-10 Wide heterogene-
ity in mortality predictors that are reported by several mul-
tivariate analyses from different countries can be observed. 
Of these diverse variables, advanced age is the single most 
variable that is consistently reported to have prognostic util-
ity. Advanced age (>60 years) has been shown to behave 
as an independent mortality predictor in several studies.9,10 
Decreased immunity in elderly secondary to reduced T-cell 
subset and increased cytokine storm render them prone to 
severe disease. In our study, it was observed that age more 
than 50 years acted as an independent mortality predictor 
as enumerated in Table 3, a finding that resonates with the 
available evidence.11,12

Some studies have proposed male gender as a risk factor for 
higher mortality13-15 On the contrary, we failed to notice any 
such association and our findings are consistent with few 
other studies.9,16

The presence of comorbidities is reported to increase the 
mortality by 2.85-fold.9,17 Diabetes , hypertension, and car-
diovascular conditions are the most commonly associated 
co-morbidities with increased mortality.9,13 However, in our 
study, no such association was encountered.

A delay in access to healthcare facility especially in times of 
imposed lockdown was a major concern in COVID-19 man-
agement. The mean duration of symptoms of more than 4 
days was significantly associated with mortality in our study 
as depicted in Table 3. Another Indian study has reported 

Table 2.  Baseline Risk Stratification and Course in the Hospital of Severe COVID-19 Patients Admitted to Intensive Care 
Unit

Variables Total (n = 202) Survived (n = 91) Death (n = 111) P*

Risk stratification applying ISARIC 4C score [n]

Low risk 2 (1.2) 1 (1.1) 1 (1.3) .057

Intermediate risk 83 (48) 47 (58.8) 36 (38.7)

High risk 80 (46.2) 30 (37.5) 50 (53.8)

Very-high risk 8 (4.6) 2 (2.5) 6 (6.5)

CARE score, mean [SD] 20.96 (7.7) 20.65 (7.85) 21.22 (7.64) .604

Complications [n] 77 (38.11) 19 (20.87) 58 (52.25) <.0001

Mean duration of ICU stay [SD] 6.87 [5.88] 6.98 [5.829] 6.48 [5.995] .55

Mean duration of hospital stay [SD] 19.18 [9.508] 24.2 [8.54] 15.07 [8.225] <.001

ISARIC 4C, International Severe Acute Respiratory and emerging infections Consortium—Coronavirus Clinical Characterization Consortium score; 
SD, standard deviation.P Value in bold indicates its statistical significance.
*P-value is statistically significant.
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higher mortality in those individuals who present to hospital 
after 4 days of symptom onset.13

Peripheral oxygen saturation/fraction of inspired oxygen ratio 
is a proxy indicator of oxygenation which can be used as a 
surrogate of PaO2/FiO2 (PaO2-arterial oxygen pressure) ratio 
in resource-limited countries. Rice et  al18 observed signifi-
cant correlation of SpO2/FiO2 ratio of 235 and 315 with PaO2/
FiO2 ratio of 200 and 300, respectively. In our study, a SpO2/
FiO2 ratio of <200 at admission was found to be an indepen-
dent mortality predictor as shown in Table 3. Choi 19 reported 
increased mortality in those with a SpO2/FiO2 ratio of <315 
at admission. Another study reported an S/F ratio of <400 as 
an independent predictor of mortality.13 In resource-limited 
countries where management of moderate to severe COVID-
19 patients is done at every level of health care, this simple 
non-invasive variable can replace PaO2/FIO2 as a mortality 
predictor.

International Severe Acute Respiratory and Emerging Infections 
Consortium—Coronavirus Clinical Characterization 

Table 3.  Multivariate Regression Analysis of Variables Associated with Mortality in Severe COVID-19 Pneumonia Patients

Survived Died OR (95%CI) aOR (95%CI) P

Age <50 years 46 (50.5) 41 (36.9) - - .03

>50 years 45 (49.5) 70 (63.1) 1.74 (0.9-3.1) 1.99 (1.1-3.6)

Sex Male 53 (58.2) 76 (68.5) - - .27

Female 38 (41.8) 35 (31.5) 0.64 (0.3-1.1) 0.6 (0.3-1.3)

Comorbidities No 26 (28.6) 27 (24.3) - - -

Yes 65 (71.4) 84 (75.7) 1.24 (0.6-2.3) -

Duration of 
symptoms 

<4 days 36 (39.6) 52 (46.8) - - .04*

>4 days 55 (60.4) 59 (53.2) 0.74 (0.4-1.3) 0.5 (0.2-0.9)

SPO2/FIO2 >2 48 (52.7) 32 (28.8) - - .01*

<2 43 (47.3) 79 (71.2) 2.75 (1.5-4.9) 2.28 (1.1-4.3)

ISARIC 4C score <3 1 (1.1) 1 (0.9) - - -

>3 90 (98.9) 110 (99.1) 1.2 (0.7-19.8) -

CARE score <13 18 (19.8) 20 (18.0) - - -

>13 73 (80.2) 91 (82.0) 1.12 (0.5-2.2) -

N/L 8.53 (6.5) 10.5 (7.5) 1.04 (1.0-1.1) 1.02 (0.9-1.1) .21

ESR 66.8 (44.5) 55.9 (48.3) 0.99 (0.9-1.1) - -

Serum albumin 3.17 (0.9) 2.78 (1.2) 0.72 (0.5-0.9) 0.64 (0.4-0.8) .005*

Serum CRP 98.23 (83.1) 110.3 (88.2) 1.01 (0.9-1.1) - -

d-Dimer 810.7 (1224.7) 1307.4 (2335.2) 1.1 (1.0-1.2) 1.1 (0.9-1.2) .6

Trop I 0.477 (0.199) 0.1157 (0.524) 1.79 (0.5-5.6) - -

Serum LDH 386.57 (251.1) 509.2 (306.6) 1.1 (1.0-1.2) 1.1 (0.9-1.2) .04*

Serum ferritin 527.28 (546.5) 587.65 (563.3) 1.1 (1.0-1.2) - -

AST 48.02 (31.6) 48.3 (38.6) 0.99 (0.9-1.1) - -

ALT 38.9 (26.6) 35.7 (34.5) 0.98 (0.8-1.1) - -

aOR, adjusted odds ratio; ALT, alanine transaminase; AST, aspartate transaminase; CARE score, COVID-19 chest radiography score; CRP, C-reactive 
protein; ISARIC 4C, International Severe Acute Respiratory and emerging infections Consortium—Coronavirus Clinical Characterization 
Consortium score; LDH, lactate dehydrogenase; L/N, neutrophil/lymphocyte; SPO2/FIO2, peripheral oxygen saturation-fraction of inspired oxygen; 
Trop I, troponin I.
*P-value is statistically significant.

Figure 1.  Receiver operating charactestic curve (ROC) of predictors 
of mortality.
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Consortium score, a mortality predictor score developed and 
validated on the UK population, has been shown to have 
good applicability in other population as well.20 This simple 
and easy to calculate score categorizes patients into 4 catego-
ries of severity by combining readily available variables upon 
admission. It reflects patient’s demography, comorbidities, 
physiological characteristics, and lab investigations with the 
mortality increasing with each category. The mortality rate was 
62% with a score of 15 and 1% with a score of 3 or less in the 
UK population.6 After its initial development, several studies 
were conducted to assess its external validity and reported 
similar results as the original study.21-23 International Severe 
Acute Respiratory and Emerging Infections Consortium—
Coronavirus Clinical Characterization Consortium score of 
>9 had sensitivity and specificity of 70.5% and 73.97%, 
respectively, in predicting mortality as reported by Mumtaz 
et al.20 We also observed a statistically significant increase in 
mortality with higher risk strata as enumerated in Table 2. To 
the best of our knowledge, this is the first time the ISARIC-4C 
score has been used to stratify the risk of mortality in COVID-
19 patients in India.

Several pre-existing scores have been used and compared 
to determine the most reliable score to predict the mortality 
risk in COVID-19 patients. Fan et al24 in 2019 retrospectively 
evaluated the role of existing scores in predicting mortality 
in COVID-19 patients and concluded that the A-DROP score 
[age, dehydration, respiratory failure, orientation disturbance, 
and systolic blood pressure] which is a modification of the 
CURB-65 [confusion, urea, respiratory rate, blood pressure, 
age] score performed better when compared to CURB-65, 
PSI [pneumonia severity index], SMART-COP [systolic blood 
pressure, multi-lobar CXR involvement, albumin, respiratory 
rate, tachycardia, confusion, oxygen saturation, pH], NEWS2 
[National early warning score], CRB-65 [confusion, respi-
ratory rate, blood pressure], and qSOFA [quick sequential 
Organ failure assessment] for in-hospital death. Age, dehy-
dration, respiratory failure, orientation disturbance, systolic 
blood pressure presented the highest discrimination (area 
under curve [AUC] = 0.87) followed by CURB-65 (AUC = 
0.85), PSI (AUC = 0.85), SMART-COP (AUC = 0.84), NEWS2 
(AUC= 0.85), CRB-65 (AUC=0.80), and qSOFA (AUC =0.73) 
in predicting in-hospital death, though the difference between 
A-DROP and CURB-65 and PSI was not significant.24

In 2020, the prognostic utility of ISARIC-4C score in all 
cohorts (n = 606) of community-acquired pneumonia (CAP), 
invasive pneumococcal disease (IPD), COVID-19 infection, 
and other fatal common respiratory infections was looked 
at and its performance was compared to the already exist-
ing scores CURB65, CRB65, qSOFA, and NEWS and found 
that the ISARIC-4C score had the greatest AUC in COVID 19, 
CAP, and IPD patients (0.83, 0.78, and 0.74, respectively) and 
found that it was the only score that performed statistically sig-
nificantly better than chance across all 4 cohorts. They con-
cluded that the ISARIC-4C score performed well in predicting 
30-day mortality in COVID-19 and other common respiratory 
infection populations in comparison to other scores.25

In another study on 481 patients by Doğanay and Ak26 in 
2021, CURB-65, ISARIC-4C, and COVID-GRAM scores were 

assessed and compared in terms of predicting in-hospital 
mortality and ICU requirement in patients hospitalized with 
COVID-19 disease. In terms of in-hospital mortality, the AUC 
of CURB-65, ISARIC-4C, and COVID-GRAM were 0.84, 
0.78, and 0.70 respectively, whereas, for ICU requirement, 
it was 0.89, 0.79, and 0.68, respectively. Confusion, urea, 
respiratory rate, blood pressure, age-65 score was concluded 
to perform better in predicting in-hospital mortality and ICU 
requirement in COVID-19 patients, whereas the ISARIC-4C 
score was found to be successful in identifying low-risk 
patients.

In another large study by Artero et al27 on 10 238 patients, 3 
scores were tested for their prognostic accuracy. A new score 
(MuLBSTA based on 6 parameters—multilobar infiltration, 
hypo-lymphocytosis, bacterial coinfection, smoking history, 
hypertension, and age) was tested against the other scores 
(PSI, CURB-65, qSOFA,), and the authors concluded that PSI 
and CURB-65 as specific severity scores for pneumonia were 
better than qSOFA andMuLBSTA at predicting mortality in 
patients with COVID-19 pneumonia. 

On the same line, when APACHE II [acute physiology and 
chronic health evaluation], CURB-65, and MuLBSTA scores 
were evaluated on 53 COVID patients, it was found that 
APACHE II performed better than the other 2 scores in predict-
ing the severity, whereas the MuLBSTA was recommended to 
be used to determine the death risk.28

In resonation with above findings, in another retrospective 
study on 249 patients, the ISARIC-4C score calculated upon 
admission to the hospital was compared to the simplified 
acute physiology score (SAPS), APACHE II, and sequential 
organ failure assessment (SOFA) calculated upon admission 
to the ICU. The accuracy of the mortality risk scores was cal-
culated for ICU survivors and ICU non-survivors. The authors 
concluded that the APACHE II had the best discrimination of 
mortality in ICU patients and both APACHE II and ISARIC-4C 
score independently predicted mortality risk and could be 
used concomitantly.29

Though CXR is less sensitive than computed tomography tho-
rax in detecting early changes of COVID-19 pneumonia, it 
has been proposed to be invaluable in predicting mortality. 
Few studies have suggested a significant correlation between 
increased lung involvement on CXR and mortality.30,31 We 
attempted to study the same by using the validated CARE 
score. Each lung was divided into 3 zones (6 in total) and 
a separate score was assigned to GGO and consolidation. 
COVID-19 chest radiography score of 17.5 showed 75% 
sensitivity and 69.9% specificity in predicting mortality.7 
However, we did not notice any statistically significant dif-
ference in CARE score among survivors and non-survivors.

Lactate dehydrogenase, an intracellular enzyme, is present in 
almost all tissues. Multiorgan injury, hypoxia, tissue hypo per-
fusion, metabolic acidosis, and severe infections can cause 
elevation in serum LDH. As severe COVID-19 pneumonia 
is characterized by all of the above, an increase in serum 
LDH is an expected lab parameter. Elevation of serum LDH 
at the time of admission is known to have an association with 
severe COVID and more than 16-fold increase in odds of 
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mortality.32 Poor prognosis in those with elevated LDH has 
been observed in several studies.33-35 Lactate dehydrogenase 
has also been identified as a prognostic marker in COVID-19 
with positive correlation of time to normalization of serum 
LDH with radiological resorbtion.36 In our study, elevated 
LDH at the time of admission was an independent mortality 
predictor with value of >398.5 has sensitivity and specific-
ity of 71% and 68%, respectively. Martha et  al37 reported 
sensitivity and specificity of LDH in predicting mortality as 
74% and 69%, respectively. No other inflammatory markers 
showed any association with mortality in our study (Table 3). 
As the elevation of inflammatory markers is influenced by 
multiple factors like severity of disease, presence of comor-
bidities, different laboratory cut-off points, and variation in 
laboratory diagnostic methods, heterogeneity in findings can 
be expected. 

Hypoalbuminemia has been observed in severe COVID-
19 infection. Increased albumin clearance, consumption of 
amino acids by viral replication, reduced albumin transcrip-
tion, and impaired liver protein synthesis are plausible mech-
anisms explaining hypoalbuminemia in severe COVID-19 
infection.38 We observed hypoalbuminemia as an indepen-
dent mortality predictor. Huang et al38 reported an albumin 
level of <35 g/L at admission as an independent predictor of 
mortality and also observed increased risk of death by 6-fold 
in those with hypoalbuminemia. Serial monitoring of serum 
albumin also has prognostic significance. Improvement in 
serum albumin has been noted with recovery.39 However, 
therapeutic benefits of serum albumin transfusion in severe 
COVID-19 are still not established.39

Our study describes various clinical, demographic, and labo-
ratory predictors of mortality in severe COVID-19 pneumo-
nia. We hope that the findings from our study help in proper 
prognostication and guide healthcare services to properly 
utilize resources on salvageable patients. However, our study 
has some limitations. Data were collected only at the time 
of hospital admission based on the patient’s medical records 
and some variables were not available. Since it was a ret-
rospective single-center study, selection bias was a major 
concern.

CONCLUSION

Age of more than 50 years, SpO2/FiO2 ratio of less than 200, 
mean symptom duration of >4 days, elevated serum LDH, and 
hypoalbuminemia were all independent predictors of mor-
tality in severe COVID-19 pneumonia. International Severe 
Acute Respiratory and Emerging Infections Consortium—
Coronavirus Clinical Characterization Consortium score was 
different in the survivors and deceased. Given its easy appli-
cation, optimal usage at all levels of healthcare facility at the 
time of admission can be done. However, the CARE score 
failed to demonstrate its prognostic performance.
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