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Introduction

The coronavirus infectious disease (COVID-19) has affected 
more than one billion people worldwide. It was declared a 
“public health emergency” by World Health Organization 
(WHO) in January 2020. In India, the fi rst case was reported on 
30 January 2020. A very strict lockdown was announced in the 
whole country on 25 March 2020. New cases reported per day 
peaked in mid-September (> 90,000 cases/day) and dropped 
to below 15,000 in January 2021 [1]. During this wave, the 
healthcare system was stretched, but multiple factors possibly 
contributed to the high mortality including delayed admission, 
old age, comorbidities and the lack of guidelines for uniform 
management [2]. 

The clinical features and the outcomes of these patients 
needs to be studied in details as it may vary in different 
populations. The virus is also known to mutate at periodic 
intervals. Studies on this group of patients have been described 
by authors from China [3], UK [4] and the United States [5]. 
These studies have indicated that increasing age and presence 
of co-morbidities are associated with increased mortality. 
Previous epidemiological studies on COVID-19 patients in 
India were mainly focussed on non-critical patients [2]. Peer-
reviewed analysis of such patients in India has been limited. 
Additionally, quite a few studies were retrospective or had 
small sample size with inherent bias in study design.

The present study describes the demographics, 

Abstract

Aim: We conducted a prospective, observational study to describe the clinical characteristics, management, and outcomes of patients with moderate to severe 
coronavirus disease admitted to the Intensive Care Unit (ICU).

Methods: The study was conducted from 1st July 2020 to 31st December 2020. The criteria for ICU admission included a positive Reverse Transcriptase-Polymerase 
Chain Reaction (RT-PCR) for the novel Coronavirus (SARS-CoV-2) and oxygen saturation of less than 90% with or without oxygen. 

Results: A total of 621 patients were included (median age, 59 years [interquartile range {IQR}, 48-68]; 75.8% were males. The common comorbidities were hypertension 
(323 [52%]), and diabetes mellitus. 96 (15.5%) patients underwent mechanical ventilation, 18 (2.9%) received renal replacement therapy, and 223 (36%) died. The median 
age in non-survivors was signifi cantly higher [63 years (IQR 55-71)] vs. 57 years (IQR 46-66)] (p < 0.001). Hypoxia (oxygen saturation (SpO2 < 90%) and shortness of breath 
suggestive of impending respiratory failure were the most common symptoms necessitating ICU admission. A low absolute lymphocyte count (ALC), and high levels of 
infl ammatory biomarkers which persisted for seven days after diagnosis were signifi cantly associated with non-survival. Multivariate logistic regression analysis showed 
shortness of breath (SOB), hypoxia (SpO2 < 90% on oxygen), use of neuromuscular blockers, and chronic kidney disease as independent risk factors associated with 
mortality as were the severity scores (APACHE and SOFA). 

Conclusion: This single-center case series provides clinical characteristics and outcomes of patients with confi rmed COVID-19 disease admitted to the COVID ICU. 
These fi ndings are important for guiding research and preparing for future pandemics.
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comorbidities, clinical parameters, laboratory investigations, 
and outcomes of critically ill COVID-19 patients in a leading 
tertiary care centre in North India.

Methods

The study was conducted in a 650-bed tertiary care hospital 
from 1st July 2020 to 31st December 2020. After obtaining 
approval from the Institute Ethics Committee (EC/07/20/1697) 
and obtaining an informed consent either from the patient 
or their next of kin, all consecutive patients with a positive 
Reverse Transcriptase-Polymerase Chain Reaction (RT-PCR) 
from nasopharyngeal secretions, or endotracheal aspirate were 
enrolled as cases. The subjects were more than 18 years of age, 
and fulfi lled the inclusion criteria as per the defi nition of a case 
of COVID-19 infection [6]. The criteria for ICU admission was 
a positive RT-PCR for novel Corona Virus (SARS-CoV-2) and 
oxygen saturation of less than 90% with or without oxygen. 
There were no formal exclusion criteria. The ICUs are closed 
adult units, and staffed by full-time intensive care physicians 
and nurses. The Case Report Form (CRF), was prepared after 
two rounds of pilot testing. The clinical data was collected 
prospectively from the patient’s charts and entered in a case 
report form. The data was subsequently transferred to a database 
in password protected computers. Demographic data including 
age, sex, contact information, date of admission and discharge, 
ICU scores on admission (APACHE II and SOFA) was collected. 
Hypoxia on admission was defi ned as a saturation (SpO2) of 
less than 90% with or without oxygen supplementation. The 
modality of oxygen therapy including decision to intubate was 
taken by the attending physician. We recorded the presence of 
comorbidities such as hypertension, coronary artery disease, 
chronic obstructive pulmonary disease, neurological disorder 
including stroke, chronic kidney disease, diabetes, organ 
transplant, malignancy and prior steroid therapy for auto 
immune conditions.

Complete Blood Count including absolute Lymphocyte Count 
(ALC), done on EFTA whole blood (Fluorescent based automated 
cell counter Sysmet CXN 1000). Renal and liver function tests 
were performed on Abbott alinity platform by end point 
spectrophotometry, and electrolytes by indirect ion specifi c 
electrodes., Infl ammatory markers such as C Reactive Protein 
(CRP) by Nephelometry method, Ferritin and Interleukin-6 
by Chemiluminescence microparticle immunoassay (CLIA), 
D-dimer (Quantitative Immuno-turbidimetric Assay, STA@ 
LIATEST D-D1), procalcitonin (Time resolved Adsorption 
cryptate TACE) was also recorded. Microbiological data was 
collected but not included in the analysis. Acute Kidney injury 
(AKI) was defi ned by KDIGO criteria [7] and Acute Respiratory 
Distress Syndrome (ARDS) as per Berlin defi nition [8].

The outcomes of all patients who completed their hospital 
course at the end of study (discharged alive or dead) were 
recorded. Primary outcome was hospital discharge or death. 
Secondary outcome measures included ICU mortality, and 
hospital length of stay (hospital-LOS). Additionally, COVID-19 
management therapy data was also recorded to assess its 
possible effect on outcome. 

Statistical analysis was performed using the statistical 
Package for Social Science (SPSS version 22, Chicago, IL, USA). 
The data for categorical variables were expressed as proportions 
and percentage (%) and continuous variables were expressed as 
mean ± standard deviation (SD) or the median and Interquartile 
Range (IQR). A Chi square or Fisher’s exact test (two-tailed) 
was used to compare categorical variables and unpaired 
Student’s t test to compare continuous variables. Microsoft 
Excel was used for constructing the graphs. Those parameters 
found signifi cant (p < 0.05) were entered into a multivariate 
logistic regression analysis to identify independent risk factors 
associated with mortality; the results were presented as Odds 
Ratios (ORs) with 95% Confi dence Intervals (CI) and p values. 
A p - value < 0.05 was considered statistically signifi cant. 

Results

We enrolled 621 patients admitted in the 60-bed dedicated 
ICU in the six-month period.

The median (IQR) age of the patients was 59 (48-68) years 
and 459 (74.8%) were males, the male-female ratio was 2.4:1. 
There were 37 (5.9 %) health care workers in the cohort. Only, 
two patients had travel history. Obesity (BMI > 25 kg/m2) was 
present in 21(3.4%) of cases. 

The age group of 50-70 years was the most affected (423, 
68.1%) and this cohort had a crude mortality of 23.8%. 

The number of admissions, discharges, and deaths over 
time are shown in Figure 1. The age and sex distribution, 
severity scores and outcomes of the entire cohort is shown 
in Tables 1. A signifi cant number of patients presented with 
organ dysfunction to ICU as depicted by the severity scores. 
Presenting symptoms in order of frequency is shown in Figure 
2. The most common comorbidities were hypertension (323 
[52%]), and type 2 diabetes mellitus [294 (47.2%)] (Figure 3). 

Acute Kidney Injury (AKI) and Acute Respiratory Distress 
Syndrome (ARDS) were present in 18 (2.9%) and 128 (20.3%) 
of cases respectively. 305 (49.11%) number of patients 
were treated with Non-Invasive Ventilation (NIV) or High 
Frequency Nasal Canulae (HFNC); 96 (15.5%) received invasive 
mechanical ventilation (23 survived), 15 (4.03%) patients 
underwent tracheostomy. 34 (35.4%) of intubated patients 
underwent prone ventilation (9 survived) and 10 (3.9%) 
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Figure 1: Admissions, discharges, transfers and death over time including 
cumulative numbers.
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patients underwent extracorporeal membrane oxygenation 
(ECMO) (none survived). 

Majority of patients [584 (92.9%)] received prophylactic 
antibiotics and Deep Vein Thrombosis (DVT) prophylaxis. The 
most preferred antibiotics was betalactam-betalactam inhibitor 
(BL-BLI) in combination with macrolides, and enoxaparin was 
the preferred agent for DVT prophylaxis. Majority of patients 
(588, 94.7%) patients received steroids, 355 (57.2%) survived. 
Dexamethasone was the drug most commonly used.

The case fatality was 36% in the entire cohort. The total 
hospital admission in the study time period was 32575 
producing a burden of 19.09 COVID patients/1000 hospital 
admissions.

To assess the risk factors, we divided the cohort into two 
groups: survivors and non survivors.

There was a signifi cant difference observed in the median 
age of survivors [57 (IQR 46-66)] years as compared to non-
survivors [63(IQR 55-71)] years (p < 0.001). Among clinical 
symptoms hypoxia on admission [179 (79.9%) vs. 152(38.3%)] 
was signifi cantly higher among non survivors Table 2, (Figure 
2). Among patients who developed ARDS again the incidence 
was signifi cantly higher in non-survivors [99 (44.2% vs. 27 
(6.8%), p < 0.001]

In  the laboratory parameters a low absolute lymphocyte 
count (ALC) was signifi cantly associated with non-survival 
(906 ± 1070 in non survivors vs. 1145 ± 1075 in survivors p = 
<0.001). This persisted on day 7 when the mean ALC Count 
was 471(320±800) in non-survivor’s vs. 1059 (689±1586) in 
survivors (p < 0.001). A likely cause of lymphopenia could be 
direct viral invasion and lysis as lymphocytes express the ACE2 
receptor on their surface. Laboratory investigations for organ 
dysfunction (renal, hepatic, coagulation) were signifi cantly 
abnormal among non-survivors as compared to survivors 
(Table 3). 

Among the comorbidities chronic kidney disease (CKD), 
chronic liver disease (CLD), hypertension and type 2 diabetes 
mellitus were statistically signifi cant in non-survivors. The 
use of Convalescent plasma, Neuro muscular blockers (NMB) 
and monoclonal antibodies were given in relatively few 
cases. Antivirals (mainly remdesvir), anticoagulants (mainly 
Enoxaparin) and steroids were administered in a majority of 
cases. Dexamethasone was the most common steroid given 
in 355 (89.2%) survivors and 213 (95.1%) of non-survivors, 
a difference which was statistically signifi cant (p = 0.012). 
Among 96 patients who underwent mechanical ventilation 
23(5.8%) survived as compared to 73 (32.67%) who did not 
(p < 0.001). Tracheostomy was done in 24 patients equally 
divided among survivors and non-survivors. The levels of 
infl ammatory biomarkers, (CRP, Ferritin, IL-6, and D-dimer) 
were twice that in non-survivors as compared to survivors 
and continued to be signifi cantly higher on day 7 (Figure 4). 
At 28 days 37 of the surviving patients were still hospitalised 
with 5 patients on NIV and one on invasive ventilation (Table 
4). Variables which were found to be signifi cant (p < 0.05) in 
the univariate logistic analysis were included in multivariate 
logistic regression. Those independently associated with the 
risk of mortality included shortness of breath (SOB) OR 1.9 (CI 

Table 1: Demographic severity scores, outcome and length of stay in COVID-19 
patients (n = 621).

S. No Characteristics

1 Age Median (IQR) 59 (48-68)

2 Male: Female 459:162 (2.4:1)

3 APACHE Score Day 1 Median (IQR) 14 (12-18)

4
SOFA Score Day 1 

Median (IQR)
3(2-4)

5
Sofa Score Day 7 

Median (IQR)
0 (0-2)

6
Length of stay 
Median (IQR)

11 (7-17)

7 Survivors No (%) 397 (63.9%)

542 515

331

126
61 57 41 39 16 13
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Figure 2: Clinical symptoms (in order of frequency).

323
293

95
76

58
37 26 22 9

0

50

100

150

200

250

300

350

Figure 3: Presence of comorbidities in COVID-19 patients.

Table 2: Association of Socio-demographic characteristics in survivors and non-
survivors.

Demographics
Total, 

(n = 621)

Survivor 
(n = 397) 
(63.9%)

Non-Survivor
(n = 224) 
(36.1%)

p value

 Median Age (IQR) 57 (46-66) 63(55-71) <  0.001

Gender
Male 283 (61.7%) 176 (31.3%) 0.002

Female 115 (28.6%) 48 (70.4%) 0.042
Median APACHE Score (IQR) 

Day 1
 

13 (10-16) 17 (14-18) < .01

Median APACHE Score (IQR) 
Day 7

09 (07-12) 20 (15-24) < 0.01

SOFA (24 hrs) (med IQR 03 (02-04) 05 (04-08) < .001
SOFA (day 7) (med IQR 00 (00-02) 08 (6.75-12) < 0.01

Duration ICU Stay (days) 
(median IQR)

11(8-17) 11(5.25-19) NS
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1.01-3.62), Hypoxia OR 2.0 (95% CI 1.02-3.33), ARDS OR 4.83 
(CI 2.68-8.71), chronic kidney disease OR 1.97 (CI 1.06-3.68). 
Use of neuromuscular blockers OR 0.228 CI 0.113-0.461, the 

severity scores SOFA OR 0.83(CI 0.7-0.9) and APACHE OR 0.86 
(CI 0.8-0.9) were also independently associated with mortality 
(Table 5).

Discussion

To the best of our knowledge, this is the largest prospective 
cohort of patients with COVID-19 in a dedicated COVID ICU 
from India. A total of 621 confi rmed cases of COVID-19 were 
enrolled and followed till death or hospital discharge. The 
median (IQR) age of the patients was 59 (48-68) years with 
a case fatality of 36%. Compared to other studies a relatively 
younger population was affected while it is known that elderly 
patients with comorbidities had the highest risk of death in 
previous studies [3,5]. Among clinical symptoms, shortness of 
breath, and hypoxia suggestive of respiratory failure were the 
most common presentation in non-survivors, indicating the 
association of these parameters with COVID-19 severity and 
poor outcome [3]. 

Lymphopenia and its persistence rather than reversal was a 
signifi cant fi nding among non-survivors in our study, similar 
conclusion has been reported in a meta-analysis [9]. Many 
studies including a meta-analysis have demonstrated that a 
high Neutrophil to Lymphocyte Ratio (NLR) as an independent 
risk factor for severe disease serving as an early warning sign. 
A high NLR implies a dysfunctional response, with increased 
neutrophils and decreased lymphocytes [10].

In the present study hypertension, the most common 
comorbidity was associated with a mortality of 20.7%. 
Patients with pre-existing Coronary Artery Disease (CAD) 
had a mortality of 6.4%. The prevalence of hypertension 
and CAD was approximately 21.1% and 8.4%, respectively in 
a meta-analysis of 1576 patients with COVID-19 indicating 
that patients with cardiovascular disease accounts for a large 
proportion of COVID-19 deaths [11]. Hypertension besides 
age> 50 years and male sex has been included in a risk score 

Table 3: Association of Laboratory parameters in survivors and non-survivors.

S. No Laboratory 
Parameters

Total 
Patients

Survivor
(n = 398)

Non-Survivor
 (n = 224)

P - value

1 HB 621 12.4±2.2 11.4±2.7 < 0.001

2 TLC 621 10554±7126 15072±7652 < 0.001

3 PLT 621 2.1 (1.6-2.9) 1.9 (1.2-2.6) 0.21

4 Day 1 ALC 621 1145±1075 906±1070 < 0.001

5 Day 7 ALC 621 1059(689±1586) 471(320±800) < 0.001

6 BUN 620 17 (11-26) 29 (18-51) < 0.001

7 Creatinine 618 0.85 (0.73-1.20) 1.1 (0.8-2.3) < 0.001

8 Bilirubin 551 0.57 (0.40-0.81) 0.67(0.44-1.14) 0.007

9 Direct Bilirubin 590 0.26 (0.18-0.37) 0.33 (0.24-0.55) 0.002

10 SGOT 587 36 (25-53) 43 (27-67) 0.01

11 SGPT 586 34 (22-57) 36 (22-65) 0.223

12 ALP 586 78 (63-104) 92 (71-127) < 0.001

13 GGT 585 49 (27-94) 48 (28-91) 0.995

14 Fibrinogen 536 0.98 (0.53-1.86) 1.1-5.5) < 0.001

15 Na 620 136±5 139±8 < 0.001

16 K 619 5.1±9 4.5±0.9 0.355

17 Ca 618 8.5±6.4 7.8±0.9 0.1

18 PO4 617 3.4±1.1 6.8±37.2 0.077

HB: Haemoglobin; TLC: Total Leucocyte Count; PLT: Platelet; ALC: Absolute 
Lymphocyte Count; BUN: Blood Urea Nitrogen; Na: Sodium; K: Potassium; Ca: 
Calcium; PO4: Phosphate; SGOT: Serum Glutamate Oxaloacetate Transaminase; 
SGPT: Serum Glutamate Pyruvate transaminase; ALP: Alkaline Phosphatase; GGT: 
Gamma Glutamyl Transaminase. 
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Figure 4: Association of Infl ammatory mediators in Survivors in COVID-19 patients 
(a) and non-Survivors in COVID-19 patients (b).

Table 4: 28 days Outcome.

Discharged 
home
No (%)

In Hospital – No 
supplemental 
O2 
No (%)

In Hospital - 
Supplemental 

O2 
No (%)

In Hospital - 
With HFNC/

NIV
No (%)

In Hospital 
- ON MV
No (%)

Death
No (%)

300 (48.3) 21(3.4) 10 (1.6) 5 (0.8) 1(0.3)
224 

(36.07)

Table 5: Multivariate Logistic regression analysis of survivors and non survivors 
among Covid patients (Continuous data which are signifi cant in univariate analysis 
were included) (Model = AUC 97.5%, accuracy 89.6%, R2 = 0.689, p < 0.001).

S. No Symptoms Sig. OR
95% CI for EXP(B)
Lower Upper

 1. SOB 0.046 1.914 1.012 3.62

 2.  Hypoxia 0.008 2.002 1.203 3.332

3 .       ARDS 0 4.833 2.682 8.711

4.        Chronic renal disease 0.032 1.977 1.061 3.683

5.       Use of NMB 0 0.228 0.113 0.461

6.       APACHE 0 0.865 0.801 0.934

7.       SOFA 0 0.833 0.754 0.92

SOB: Shortness of Breath; NMB: Neuro-Muscular Blocker
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to identify patients at risk of developing severe disease [12]. 
The virus uses the Angiotensin Converting Enzyme receptor 
(ACE2) to enter into cells. Angiotensin Receptor Blockers (ARB) 
and ACE inhibitors, increase ACE2 mRNA expression. It has 
been hypothesized that COVID-19 patients who are on Renin 
Angiotensin Aldasterone (RAAS) inhibitors may develop more 
serious disease [13]. However, the evidence in favour of this 
hypothesis is confl icting [14-16].

Diabetes was the second most common comorbidity (294, 
47.2%) in which the mortality was 19%. This is considerably 
higher than that in published literature [17-19] probably 
because we included patients from ICU with severe disease 
as indicated by the relatively higher APACHE Score. Diabetes 
predisposes the patients to have severe disease, as shown in a 
Chinese study which reported a higher prevalence of diabetes 
among patients with severe COVID-19 (16.2% vs. 5.7%) as 
compared to patients with non-severe disease [20]. The US 
Centre for Disease Control and Prevention reported that the 
prevalence of diabetes was 32.4% in ICU patients as compared 
to 24.2% in patients admitted to wards [21].

We could not assess the impact of outcome on obesity 
because of small number of patients in the study, but it is 
recognized as a signifi cant risk factor for increased mortality 
[4].

The infl ammatory biomarkers are usually increased during 
the cytokine storm or during acute phase of the disease. The 
serum biomarkers levels including CRP, LDH, Ferritin, IL-
6, and D-dimer were consistently higher even on day 7 after 
admission in non-survivors and correlated with the severity 
of the disease (Figure 4). Several studies and at least one 
meta-analyses have reported similar fi ndings regarding their 
association with poor outcome [22,23]. C-reactive protein is 
signifi cantly correlated with ferritin and IL-6 and suggestive 
of elevated infl ammatory response in COVID-19. In an Indian 
study [24] the mean CRP was signifi cantly increased in 
severe cases and a cut-off value > 48 mg/dl was proposed to 
indicate an increased risk of mortality. Besides, Wang, et al. 
[25] showed that AST, ALT, LDH, and D-dimer levels were 
signifi cantly increased in critical COVID-19 patients. High IL-6 
correlated with severity, and bilateral lung involvement [26]. A 
meta-analysis found IL-6 as an important marker of disease 
severity and predictor of mortality, besides being effective in 
monitoring the response [27].

Abnormal coagulation in COVID-19 is characterized by 
a high fi brinogen, prothrombin time and activated partial 
thromboplastin time are normal or mildly prolonged, 
thrombocytopenia is mild (platelet count > 100 × 103/ml), 
spontaneous bleeding is rare [28]. Several meta-analyses have 
shown that D-dimer levels have prognostic value and correlate 
with disease severity and in-hospital mortality. Moreover, they 
can be used to guide clinical management. A level of > 2.0μg/ml 
on admission could predict mortality [29,30].

The management strategy against COVID-19 was not 
uniform during the fi rst wave. Multiple therapeutic options 

including antiviral drugs (remdesivir), convalescent plasma, 
anti-infl ammatory drugs, steroids (dexamethasone) and 
immunomodulators were used globally [31]. In the present 
study the use Convalescent plasma and NM blocker were 
associated with non-survival but maybe they were given in 
the sicker patients indicating selection bias. The proportion of 
patients receiving remdesvir was similar in survivors (61.6%) 
and non-survivors (55.4%) Monoclonal antibiotics were 
given to very few patients (26, 4.2%). The use of steroids was 
associated with non-survival, 355(89.2%) of survivors, and 
213(95.1%) of non-survivors received steroids. This was unlike 
the Recovery trial which showed decreased mortality in the 
patients receiving dexamethasone as compared to the control 
group in mechanically ventilated patients [32].

NIV and HFNC was utilized in 49% of cases. According to 
a meta-analysis [33], its utility in hypoxic COVID-19 adult 
patients remains uncertain, but it been shown to be an effective 
in reducing mortality and preventing intubation. The meta-
analysis recommended its use in COVID-19 patients in centres 
where close monitoring and experienced staff is present [34]. 
Concern has been expressed that they may delay tracheal 
intubation and exacerbate self-infl icted lung injury [7].

Multivariate analysis showed that only shortness of breath. 
hypoxia, use of NM blockers, ARDS, and CKD were independent 
predictors of mortality. The limitation of the study was that, 
the detailed data on ventilatory settings was not recorded, 
except that a greater proportion of ventilated patients died. 
Therefore, our fi nding that hypoxia, ARDS and mortality being 
related should be taken with caution.

Again, we did not look into prior drug therapy (such as 
prior use of angiotensin converting enzyme inhibitors) in 
hypertensive patients and its impact on the outcome. Invasive 
mechanical ventilation settings, cut offs of infl ammatory 
biomarkers and their association with clinical outcomes in 
COVID-19 patients can be a subject for future research. Another 
limitation is that, though a majority of patients required organ 
support we did not analyse the association of vasopressor use, 
or renal replacement therapy in the present study. Strengths 
of our study include its relatively large sample size, complete 
recording of data of patients admitted to the dedicated ICU, the 
prospective design using a standardised case reporting form, 
and follow-up until patient discharge or death in every patient.

SARS-CoV-2 will continue to remain with us, albeit with 
new variants, which can escape the vaccines. There is an urgent 
need to provide guidance for specifi c geographical regions with 
readily accessible tools to tailor clinical decision-making in 
COVID-19 patients. COVID-19 highlighted the strengths, and 
weaknesses of our health care system. Studies of this kind 
depicting the magnitude of the problem will help decision 
makers in creating ICU and hospital capacity, including 
laboratories and developing new clinical protocols. With the 
pandemic dying down, researchers are able to communicate 
more effectively, a rational approach to achieve this can be 
expected. 
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Conclusion

This study describes the clinical characteristics and 
outcomes of patients with COVID-19 in ICU patients in India. 
COVID-19 affected people in the age group of 50-70 years, 
predominantly males. The clinical manifestation, suggesting 
impending respiratory failure can predict the outcome in 
critically ill of patients. ICU severity scores (SOFA and APACHE) 
and the laboratory parameters indicating organ dysfunction 
can help in triage of these patients. Steroids in this study 
was not associated with greater survival, though it was not 
independently associated with mortality. No other specifi c 
therapy can be recommended. Supportive therapy including 
strict infection control measures remain the cornerstone in 
the management of patients with COVID-19 disease. Further 
understanding of the pathogenesis and the role of supportive 
management therapy is needed.
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