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ABSTRACT

Objective: To describe the clinical, laboratory and radiological 

characteristics and outcomes of moderate-to-severe coronvirus 

disease 2019 (COVID-19) patients. 

Methods: We retrospectively analyzed 43 RT-PCR confirmed 

moderate-to-severe COVID-19 patients who were admitted to 

a tertiary care center. The primary composite outcomes were 

admission to intensive care unit, requirement of mechanical 

ventilation, and death.

Results: The median age of the patients was 50 years, and 

62.8% of the patients were male. Out of 43 patients, 15 (34.88%) 

were categorized as severe. A total of 26 (60.47%) patients had 

1 or more comorbidities [diabetes (34.88%) and hypertension 

(30.23%)]. The median duration from the onset of symptoms to 

admission was 3 days, and the most common symptoms were 

dyspnoea (90.7%), cough (79.07%), fever (69.77%), and body 

ache (46.51%). Leucopenia was presented in 14 (32.56%) patients, 

lymphopenia in 26 (60.47%) patients, and monocytosis in 7 

(16.28%) patients. Besides, 40 (93.02%) patients had bilateral 

patchy nodular or interstitial infiltration on chest X-ray. The primary 

outcomes occurred in 20 patients (46.5%), among whom 8 required 

mechanical ventilation. The patients who had met the primary 

outcomes were older. They were prone to have at least 1 comorbidity 

(P=0.004), diabetes (P=0.01), hypertension, higher sequential organ 

failure assessment score, more tachycardia, lower SpO2, lower PaO2/

FiO2, more thrombocytopenia, and more pancytopenia. 

Conclusions: This retrospective study identified several risk factors

for poor outcomes in adults with COVID-19. In particular, older 

age, tachycardia, high SOFA score, low SpO2, low PaO2/FiO2, 

presence of comorbidities in form of diabetes and hypertension, 

thrombocytopenia, and pancytopenia at admission were associated

with higher odds of ICU admission, a requirement of mechanical 

ventilation and in-hospital death.
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Outcome

1. Introduction

  Severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) 

is the causative agent of the corona virus disease 2019 (COVID-

19) that was declared as a global pandemic by World Health 

Organization on 11 March 2020. COVID-19 has an enormous 

effect on the health care system throughout the world and led to a 

huge mortality worldwide[1]. COVID-19 infection encompasses 

asymptomatic infection, mild upper respiratory tract illness, fever, 

cough, shortness of breath, fatigue, pneumonia, and other respiratory 

tract symptoms and in many cases, it progressed to respiratory 

failure and death. Patients who have any underlying comorbidities 

are more prone to serious illness after the infection[2,3]. The 

pathogenesis of COVID-19 is not understood yet but extensive 

damage of the lung is seen, which is associated with high initial 

viral load, neutrophil infiltration in the lung, and explosive elevated 

levels of proinflammatory cytokines and chemokines, and rapid 

decrease in peripheral T lymphocytes[4].

  The majority of patients with COVID-19 infection had only mild 

symptoms, but around 15% of patients developed moderate-to-
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severe disease that requires hospital admission and oxygen support, 

and approximately 5% required admission to an intensive care unit 

(ICU)[5]. At present, no effective therapy has been approved for 

COVID-19. Many drugs are being tried under the compassionate 

medication principle including remdesivir, tocilizumab, a 

monoclonal antibody against interleukin-6 (IL-6), and convalescent 

plasma with variable results[6-8].

  The objective of this study is to describe the clinical, laboratory, 

radiological characteristics, and outcomes in moderate-to-severe 

COVID-19 patients who were successively hospitalized from 26th 

July 2020 to 10th August 2020.

 

2. Patients and methods

2.1. Study design and study population

  This descriptive retrospective study included moderate-to-severe 

COVID-19 adult patients (>18 years of age) admitted in a dedicated 

COVID hospital, SP Medical College, Bikaner, a tertiary care center 

in Rajasthan. The study included all the adult patients with moderate-

to-severe COVID-19 confirmed by RT-PCR admitted between 

26th July 2020 and 10th August 2020. Diagnosis, classification of 

severity, and management were done as per protocol suggested by 

the Indian Ministry of Health and Family Welfare (MoHFW)[9].

2.2. Ethical approval 

  The study is approved by the Institutional Ethics and Research 

Board of SP Medical College, Bikaner (Rajasthan) India. Approval 

No. F. 29 (Acad) SPMC/2020/3327, dated 24/09/2020.

2.3. Data collection

  Demographic, clinical, laboratory, radiological, course of 

management and outcomes were analyzed from all COVID-19 

patients admitted in the hospital and categorized as moderate-to 

-severe disease as per MoHFW guideline. All clinical data regarding 

the history and clinical examination including heart rate, blood 

pressure, respiratory rate, SpO2, Glasgow coma scale (GCS), and 

sequential organ failure assessment (SOFA) score, management, and 

outcomes were analyzed.

 

2.4. Primary outcomes

  The primary composite outcomes were admission to ICU,  

requirement of mechanical ventilation and death.

2.5. Laboratory procedures

  The nasal and nasopharyngeal swabs were taken for confirmation 

of COVID-19 using RT-PCR. All patients underwent blood 

investigations including complete blood count, plasma glucose, renal 

function, liver function, creatine kinase-MB (CK-MB), electrolytes, 

C-reactive protein, and arterial blood gases. Chest radiographs 

were also done for all patients and 6 patients underwent chest high-

resolution computed tomography (HRCT). All demographical, 

clinical, and laboratory data were prospectively recorded.

2.6. Definitions

  COVID-19 patients were categorized as moderate and severe 

as per the MoHFW guideline. Patients with clinical signs of 

pneumonia plus one of the following: respiratory rate>30 breaths/

min, SpO2<90% on room air were classified as severe. Patients with 

SpO2<94% (90%-93%) on room air or respiratory rate of 24-30 

per minute were classified as moderate[9]. Tachycardia was defined 

as heart rate more than 100 per minute; tachypnea was defined as 

respiratory rate more than 30 per minute; hypotension was defined 

as systolic BP less than 90 mmHg; leucopenia was defined by a total 

leucocyte count of less than 4 000 mm3; lymphopenia was defined as 

an absolute lymphocyte count of less than 1 500 mm3; monocytosis 

was defined as an absolute monocyte count of more than 950 mm3; 

anemia was defined as hemoglobin less than 12 for females and 

less than 13 for males; thrombocytopenia was defined as a platelet 

count of less than 150 000 mm3. Acute kidney injury (AKI) was 

diagnosed according to the KDIGO clinical practice guidelines[10]. 

Hypoalbuminemia was diagnosed when serum albumin was<3.5 g/dL. 

2.7. Statistical analysis

  All statistical analyses were performed using SPSS version 16.0 

software. Continuous variables were represented using mean, 

median and interquartile range (IQR), and categorical variables were 

represented as frequency and percentage. Means for continuous 

variables were compared using independent t-tests if the data 

were normally distributed, otherwise, the Mann-Whitney test was 

used. Chi-square test was used to check proportions for categorical 

variables. The co-relation of clinical profile, presence of co-

morbidities, and laboratory parameters with primary outcomes 

were analyzed by using the Pearson correlation coefficient. The 

significance level of the study was set at α=0.05.

  

3. Results

3.1. Demographic and clinical characteristics

  The demographic characteristics, comorbidities, and symptoms 

of the patients are as shown in Table 1. The study population 

included 43 patients, out of which 28 (65.12%) patients were 

categorized as moderate, and 15 (34.88%) were categorized as 

severe COVID-19. The median age was 50 years (IQR: 44-62), and 

27 (62.8%) patients were males. Out of the 43 patients, 19 (44.2%) 

patients did not report any history of contact with a COVID-19 

patient or any travel history. Out of 43 patients, 20 patients (15 
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severe and 5 moderate) were shifted to ICU and among these, 8 

(18.6%) patients required mechanical ventilation and subsequently 

expired, and the rest 12 (27.9%) patients recovered and were 

subsequently shifted to a non-COVID-19 ward after 2 consecutive 

negative RT-PCR 24 hours apart. Patients with severe COVID-

19 were older than moderate COVID-19 by a median of 7 years. 

The patients who had met the primary outcomes were older with 

a median of 17 years (P=0.001). The median duration from the 

onset of the first symptom to hospital admission was 3 d (IQR: 

2-5). The most common symptom was dyspnoea (90.7%) followed 

by cough (79.07%), fever (69.77%), and body ache (46.51%). 

Less common symptoms were fatigue, sore throat, chest pain, 

vomiting, headache, nasal discharge, anosmia, ageusia, loose 

stools, hemoptysis, and altered sensorium in decreasing order. Out 

of 43 patients, 26 (60.47%) had 1 or more co-morbidities. Diabetes 

mellitus (34.88%), hypertension (30.23%), and obstructive airway 

disease that include COPD and bronchial asthma (13.95%) were 

the three commonest comorbidities. Patients who met the primary 

outcomes (n=20) were more likely to be having at least one 

underlying comorbidity [17 (85.00%) vs. 9 (39.13%)], diabetic [11 

(55.55%) vs. 4 (17.39%)] and headache [8 (40.00%) vs. 1 (4.35%)] 

compared with patients who did not meet the primary outcomes 

(n=23). There was a significant positive correlation between age 

(r=0.58; P<0.001), presence of at least 1 comorbidity (r=0.47; 

P=0.002), presence of diabetes (r=0.39; P=0.009), presence of 

hypertension (r=0.32; P=0.03) and composite outcomes (Table 2).

 3.2. Laboratory and radiological findings

  The laboratory parameters and radiological findings of the 

patients on admission are shown in Table 3. On admission, raised 

CK-MB was presented in 28 (65.12%) patients and was the most 

common laboratory finding, followed by anemia 27 (62.79%). 

Leucopenia was presented in 14 (32.56%) of the patients, with 

more than half of the patients have lymphopenia 26 (60.47%) and 7 

(16.28%) patients have monocytosis. Neutrophil lymphocyte ratio 

(NLR) was 3.20 (IQR: 2.04-5.90) and was significantly higher in 

patients with severe disease [3.67 (2.50-5.90) vs. 2.97 (2.08-4.03); 

P=0.002) (Table 4). Thrombocytopenia was seen in 11 (25.58%) 

patients and pancytopenia in 6 (13.95%). Pancytopenia, and 

thrombocytopenia were found to be significantly more in patients 

who met the primary outcomes. 

  All the patients had abnormal chest X-rays at the time of 

admission. Out of 43 patients with moderate-to-severe COVID-

19, 40 (93.02%) patients had bilateral patchy nodular or interstitial 

shadows in the peripheral and basal region. Three (6.98%) patients 

had unilateral patchy nodular infiltrates. Significant improvement 

in X-ray findings was seen after treatment in those patients who 

Baseline characteristics Total (n=43)
Clinical category Presence of primary composite outcomes

Moderate (n= 28) Severe (n=15) χ2 P-value Yes (n=20) No (n=23) χ2 P-value

Sex

  Male 27 (62.79%) 18 (64.29%)   9 (60.00%)
0.07 0.43# 13 (65.00%) 14 (60.87%)

  2.69   0.290#

  Female 16 (37.21%) 10 (35.71%)   6 (40.00%)   7 (35.00%)   9 (39.13%)
Co-morbidities
  Co-morbidities (at least 1) 26 (60.47%) 16 (57.14%) 10 (66.67%) 0.37 0.74 17 (85.00%)   9 (39.13%)   6.42   0.004*
  Co-morbidities (at least 2) 11 (25.58%)   6 (21.43%)   5 (33.33%) 0.72 0.47   8 (40.00%)   3 (13.04%)   7.03 0.070
  Diabetes mellitus 15 (34.88%)   8 (28.57%)   7 (46.67%) 1.40 0.31 11 (55.55%)   4 (17.39%)   6.96   0.010*
  Hypertension 13 (30.23%)   7 (25.00%)   6 (40.00%) 1.04 0.32   9 (45.00%)   4 (17.39%)   4.85 0.090
  CAD 3 (6.98%) 2 (7.14%) 1 (6.67%) 0.03 0.99   3 (15.00%)   0 (00.00%) 14.10 0.090
  CKD 1 (2.33%) 0 (0.00%) 1 (6.67%) 1.91 0.34 1 (5.00%)   0 (00.00%)   4.48 0.460
  COPD 2 (4.65%) 2 (7.14%) 0 (0.00%) 1.12 0.53 1 (5.00%) 1 (4.35%)   0.48 0.990
  Bronchial asthma 4 (9.30%)   3 (10.71%) 1 (6.67%) 0.19 0.99   2 (10.00%) 2 (8.70%)   1.00 0.990
  Hypothyroidism 2 (4.65%) 2 (7.14%) 0 (0.00%) 1.12 0.53 1 (5.00%) 1 (4.35%)   1.36 0.990
Symptoms
  Fever 30 (69.77%) 18 (64.29%) 12 (80.00%) 1.14 0.48 15 (75.00%) 15 (65.22%)   1.47 0.520
  Headache   9 (20.93%)   4 (14.29%)   5 (33.33%) 2.14 0.23   8 (40.00%) 1 (4.35%) 37.13   0.006*
  Body ache 20 (46.51%) 11 (39.29%)   9 (60.00%) 1.68 0.21 12 (60.00%)   8 (34.78%)   3.21 0.130
  Fatigue 18 (41.86%) 10 (35.71%)   8 (53.33%) 1.25 0.33 10 (50.00%)   8 (34.78%)   1.72 0.360
  Anosmia 4 (9.30%) 2 (7.14%)   2 (13.33%) 0.44 0.60   3 (15.00%) 1 (4.35%)   1.00 0.320
  Ageusia 3 (6.98%) 2 (7.14%) 1 (6.67%) 0.01 0.99   2 (10.00%) 1 (4.35%)   0.46 0.580
  Cough 34 (79.07%) 20 (71.43%) 14 (93.33%) 2.83 0.12 17 (85.00%) 17 (73.91%)   0.42 0.460
  Sore throat 12 (27.91%)   8 (28.57%)   4 (26.67%) 0.01 0.99   6 (30.00%)   6 (26.09%)   0.04 0.990
  Nasal discharge   5 (11.63%) 2 (7.14%)   3 (20.00%) 1.57 0.32 1 (5.00%)   4 (17.39%)   1.29 0.350
  Hemoptysis 1 (2.23%) 0 (0.00%) 1 (6.67%) 1.91 0.34 1 (5.00%) 0 (0.00%)   4.48 0.460
  Dyspnea 39 (90.70%) 24 (85.71%)   15 (100.00%) 2.36 0.28 19 (95.00%) 20 (86.96%)   1.00 0.610
  Chest pain 11 (25.58%)   4 (14.29%)   7 (46.67%) 5.38   0.03*   8 (40.00%)   3 (13.04%)   3.08 0.070
  Vomiting 11 (25.58%)   4 (14.29%)   7 (46.67%) 5.38   0.03*   8 (40.00%)   3 (13.04%)   3.08 0.070
  Loose stools 1 (2.23%) 1 (3.57%) 0 (0.00%) 0.44 0.99 1 (5.00%) 0 (0.00%)   0.11 0.460
  Altered sensorium 1 (2.23%) 0 (0.00%) 1 (6.67%) 1.91 0.34 0 (0.00%) 1 (4.35%)   0.23 0.990

Table 1. Demographic characteristics, comorbidities and symptoms of the patients.

IQR: Interquartile range; CAD: Coronary artery disease; CKD: Chronic kidney disease; COPD: Chronic obstructive pulmonary disease; #: comparison 
between different gender; *: statistically significant.
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recovered (Figure 1A and 1B). Six patients underwent chest HRCT, 

out of which, 2 patients had 25% lung field involvement, 2 patients 

had 25%-50% lung field involvement, and 1 patient had 50%-

75% lung field involvement. On HRCT most common findings 

were the patchy area of ground-glass opacity predominantly 

subpleural in location (Figure 2A and 2B). There was a significant 

positive correlation between thrombocytopenia (r=0.31; P=0.04), 

pancytopenia (r=0.43; P=0.004), and composite outcomes (Table 

2).

3.3. Vital signs and organ dysfunction

  The clinical characteristics and vital signs of the patients are 

represented in Table 5. These parameters were recorded on the day 

of admission. Patients with a severe category had more tachycardia, 

tachypnea, and reduced levels of SpO2 and PaO2/FiO2 as expected. 

The patients who met the primary composite outcomes had 

significantly more tachycardia [13 (65.0%)] and hypotension [6 

(30%)]. Patients who met the primary composite outcomes also had 

higher SOFA scores. The median SpO2 was 89.5%, PaO2/FiO2 was 

Clinical parameters    R 95%CI P-value 
Age   0.58 44.31-76.39 <0.001*
HR   0.52 0.20-0.61 <0.001*
RR   0.29 21.32-40.87 0.050
SOFA   0.63 3.50-5.69 <0.001*
GCS −0.24   9.68-19.71 0.130
SpO2 −0.45   57.35-118.25   0.002*
PaO2/FiO2 −0.31 176.00-205.10   0.040*
Co-morbidities
  Co-morbidities (at least 1)    0.47   0.19-0.76   0.002*
  Co-morbidities (at least 2)    0.31   0.01-0.69   0.041*
  Diabetes mellitus    0.39   0.11-0.71   0.009*
  Hypertension    0.32   0.02-0.67   0.030*
  CAD    0.29   0.02-1.16 0.060
  CKD    0.16 −0.48-1.57 0.290
  COPD    0.02 −0.71-0.78 0.920
  Hypothyroidism    0.02 −0.71-0.78 0.920
Laboratory parameters  
  Leucopenia    0.05 −0.28-0.38 0.760
  Lymphopenia    0.01 −0.33-0.31 0.950
  Monocytosis    0.22 −0.12-0.71 0.160
  Thrombocytopenia    0.31   0.05-0.72   0.040*
  Anaemia    0.24 −0.07-0.56 0.130
  Pancytopenia    0.43   0.23-0.53   0.004*
  Deranged LFT    0.25 −0.06-0.62 0.100
  AKI    0.24   0.23-1.67 0.110
  Hypoalbuminemia    0.30   0.17-0.54 0.050
  Raised CK-MB    0.29   0.01-0.63 0.050
  Bilateral chest infiltrates    0.26   0.09-1.83 0.090

Table 2. Correlation of clinical parameters, presence of co-morbidities, and laboratory parameters with the composite outcome.

HR: heart rate; RR: respiratory rate; GCS: Glasgow coma scale; SOFA: sequential organ failure assessment; SpO2: oxygen saturation; PaO2: partial pressure 
of oxygen in arterial blood; FiO2: fraction of inspired oxygen; CAD: coronary artery disease; CKD: chronic kidney disease; COPD: chronic obstructive 
pulmonary disease; LFT: liver function test; AKI: acute kidney injury; CK-MB: creatine kinase; *: statistically significant.

Baseline characteristics Total (n=43)
Clinical category Presence of primary composite outcome

Moderate (n=28) Severe (n=15) χ2 P-value Yes (n=20) No (n=23) χ2 P-value
Leucopenia 14 (32.56%)   9 (32.14%)   5 (33.33%)   0.006 0.930  7 (35.00%)   7 (30.43%) 0.100 0.750
Lymphopenia 26 (60.47%) 14 (50.00%) 12 (80.00%)   3.670 0.060 12 (60.00%) 14 (60.87%) 0.003 0.950
Monocytosis   7 (16.28%)   5 (17.86%)   2 (13.33%)   0.140 0.700   5 (25.00%) 2 (8.70%) 2.080 0.140
Thrombocytopenia 11 (25.58%)   7 (25.00%)   4 (26.67%)   0.010 0.900   8 (40.00%)   3 (13.04%) 4.080   0.040*
Anaemia 27 (62.79%) 16 (57.14%) 11 (73.33%)   1.090 0.290 15 (75.00%) 12 (52.17%) 2.380 0.120
Pancytopenia   6 (13.95%)   3 (10.71%)   3 (20.00%)   0.700 0.400   6 (30.00%) 0 (0.00%) 8.010   0.005*
Hepatic dysfunction 12 (27.91%)   3 (10.71%)   9 (60.00%) 11.790   0.001*   8 (40.00%)   4 (17.39%) 2.710 0.090
AKI 14 (32.56%)   6 (21.43%)   8 (53.33%)   4.520   0.030*   9 (45.00%)   5 (21.74%) 2.630 0.100
Hypoalbuminemia 15 (34.88%)   5 (17.86%) 10 (66.67%) 10.240   0.001* 10 (50.00%)   5 (21.74%) 3.760 0.050
Raised CK-MB 28 (65.12%) 13 (46.43%)   15 (100.00%) 12.340 <0.001* 17 (85.00%) 11 (47.83%) 3.760 0.050
B/L chest infiltrates 40 (93.02%) 25 (89.29%)   15 (100.00%)   0.720 0.180   20 (100.00%) 20 (86.96%) 2.800 0.090

Table 3. Laboratory and radiological findings of the study patients.

AKI: acute kidney injury; Raised CK-MB >25 IU/L; CK-MB: Creatine kinase; B/L: Bilateral; *: Statistically significant.
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104, and the SOFA score was 4 (2.00-7.00) in the patients who met 

the primary composite outcomes (Table 5). There was a significant 

positive correlation between heart rate (r=0.52; P<0.001), SOFA 

score (r=0.63; P<0.001) and composite outcomes, and significant 

negative correlation between SpO2 (r=0.45; P=0.002), PaO2/FiO2 

(r=0.31; P=0.04) and composite outcome (Table 2).

3.4. Course of management and interventions

  All the moderate-to-severe COVID-19 patients received tab 

azithromycin (500 mg once daily for 5 d), tab hydroxychloroquine 

(400 mg twice daily on day 1 followed by 200 mg twice daily 

for 4 d), tab vitamin C (500 mg twice a day), tab zinc (50 mg 

twice a day), injectable antibiotics, dexamethasone (6 mg once 

a day), low molecular weight heparin (except in 2 patients 

who had contraindication) and symptomatic treatment and 

supplemental oxygen therapy as per MoHFW guideline[9]. Out 

of the 43 patients, 13 (30.23%) received remdesivir, 2 (4.65%) 

patient received tocilizumab, 6 (13.95%) received remdesivir 

and convalescent plasma, 1 (2.33%) patient received remdesivir 

and tocilizumab, 1 (2.33%) patient received convalescent plasma 

and tocilizumab, and 2 (4.65%) patients received remdesivir, 

convalescent plasma, and tocilizumab as per institutional protocol. 

Out of 43 patients, 20 (46.5%) patients were shifted to ICU, 6 

(13.95%) patients required vasopressors support, and 8 (18.60%) 

patients required mechanical ventilation and subsequently expired 

with a case fatality rate of 18.60%. Out of the 15 patients with 

severe category, 8 patients expired, and 7 recovered, and all 28 

patients with moderate category recovered. Out of 13 patients who 

received remdesivir, 4 patients (30.76%) expired; out of 2 patients 

received tocilizumab, 1 (50%) expired; Out of 6 patients received 

remdesivir and convalescent plasma, 1 (16.67%) expired. All 2 

(100%) patients who received remdesivir, convalescent plasma and 

tocilizumab expired. Besides, one patient who received remdesivir 

and tocilizumab recovered and 1 patient who received convalescent 

plasma and tocilizumab recovered (Figure 3).

A B

Figure 1.  A: X-Ray chest posteroanterior view of a 28-year-old male with moderate COVID-19, showing bilateral basal and subpleural raticulonodular 
opacity. B: Significant improvement in X-Ray findings after remdesivir and convalescent plasma therapy.

Figure 2.  CT scan of a 67-year-old moderate COVID-19 patient showing multifocal ground-glass opacity, crazy paving, and subpleural reticular opacities in 
bilateral lung fields, involving all lobes, predominantly peripheral subpleural region. A: Coronal section; B: Axial section.

A B
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4. Discussion

  The median age of this study patient was 50 years (IQR: 44-

62) and 27 (62.8%) patients were male, which was similar to 

earlier studies done in the Indian subcontinent[11-14]. The higher 

male predominance found in previous studies[3] may be due to 

more outdoor exposure by the male and possibly by the higher 

concentration of angiotensin-converting enzyme-2 (ACE-2) 

in males in comparison to females, as ACE-2 is proposed as a 

binding receptor for SARS-CoV-2[11]. Out of 43 patients, 19 

(44.2%) patients did not report any history of contact with COVID-

19 patient or any travel history, possibly due to community 

transmission of the disease as reported by previous studies[11]. 

Out of the 43 patients, 15 (34.88 %) were categorized as severe 

COVID-19. This number is similar to the studies of Wang et al. 
and Dosi et al.[3,13], but higher than the number of the study of 

Guan et al.[15], and lower than the number of study by Aggarwal et 
al.[11]. This may be due to the different patient populations in these 

studies. 

  The median duration from onset of symptoms to hospital 

admission was 3 d, which was similar to Aggarwal et al. study[11] 

but less than the Zhou et al. study[16]. This is explained by more 

severe cases in Zhou’s study. The most common symptom was 

dyspnea (90.7%) followed by cough (79.07%), fever (69.77%), and 

body ache (46.51%). Less common symptoms were fatigue, sore 

throat, chest pain, vomiting, headache, nasal discharge, anosmia, 

ageusia, loose stools, hemoptysis, and altered sensorium in 

decreasing order. These findings are concordant to other previous 

studies[2,3,11,13,15-16]. Yan et al. reported that anosmia and ageusia 

are independently and strongly associated with COVID-19[17]. The 

high frequency of dyspnea and cough is due to the moderate-to 

-severe patients in this study. 

  Out of 43 patients, 26 (60.47%) had 1 or more co-morbidities. 

Diabetes mellitus (34.88%), hypertension (30.23%), and 

obstructive airway disease that include COPD and bronchial 

asthma (13.95%) were the three commonest comorbidities. These 

findings are in line with Aggarwal et al. study[11], whereas the 

percentages of co-morbidities were much lower in other previous 

studies[2,3,13,15-16]. This may be due to moderate-to-severe patients 

in this study, as severe disease was associated with more co-

morbidities in earlier studies[3,15]. Patients who met the primary 

composite outcomes were more likely to have at least 1 co-existing 

comorbidity (P=0.002) and diabetes (P=0.009) compared with 

patients who did not meet the primary composite outcomes, which 

is similar to previous studies[3,11,15,18].   

  Leucopenia was presented in 14 (32.56%) patients, with the 

majority of patients have lymphopenia 26 (60.47%) and 7 (16.28%) 

patients have monocytosis. Plausible mechanisms of lymphopenia 

include (1) The virus might directly infect lymphocytes and destroy 

them, as lymphocytes have ACE2 receptor; (2) Inflammatory 

cytokines such as TNF alpha, IL-6 are released, leading to 

lymphocyte apoptosis[19]. Monocytosis was also reported by 

previous studies[11], and functional abnormalities of monocyte and 

their correlation with patient outcomes were reported by Zhang 

et al.[20]. In the current study, NLR was 3.2 (2.04-5.90) and was 

significantly higher in patients with severe disease compared to 

moderate disease [3.67 (2.50-5.90) vs. 2.97 (2.08-4.03)). Yang et 
al. reported that NLR more than 3.3 showed a superior prognostic 

Total patients (n=43)
All patients received oral azithromycin, HCQS, vitamin 
C, zinc, i.v. antibotics & dexamethasone, s.c., LMWH 
(n=41), and oxygen supplementation.

Severe category 
(n=15)

Shifted to ICU (n=15)

ICU (n=20);
Vasopressor (n=6);

MV (n=8)

Moderate category 
(n=28)

Shifted to ICU (n=5)

Tocilizumab
(n=2)

Death 
(n=1)

Remdesivir 
(n=8)

Death 
(n=4)

Remdesivir 
+

Tocilizumab
(n=1)

Death 
(n=0)

Remdesivir 
+

CP
(n=6)

Death 
(n=1)

Tocilizumab 
+

CP
(n=1)

Death 
(n=0)

Remdesivir 
+

Tocilizumab 
+

CP
(n=2)
Death 
(n=0)

Remdesivir 
(n=5)

Death 
(n=0)

Figure 3. Flowchart showing course of management and outcome of COVID-19 patients. HCQS: hydroxychloroquine; i.v.: intravenous; s.c.: subcutaneous; 

LMWH: low molecular weight heparin; ICU: intensive care unit; MV: mechanical ventilation; CP: convalescent  plasma.
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possibility of change of symptoms from mild to severe[21]. 

  Thrombocytopenia was seen in 11 (25.98%) and pancytopenia 

in 6 (13.95%) of the patients possibly due to the similar 

pathophysiology. Pancytopenia was more common in patients 

who met the primary outcomes. These hematological findings are 

concordant to previous studies[3,11,15,19]. Anemia was seen in 27 

(62.79%) patients, similar to Aggarwal et al. study[11], and this 

can be explained by a high prevalence of anemia in the Indian 

subcontinent.

  Hypoalbuminemia was observed in 15 (34.88%) patients, and, 

hypoalbuminemia was found to be significantly more in patients 

who had severe disease compared to patients who had moderate 

disease, similar to previous studies[11,22]. There was no association 

of hypoalbuminemia with primary composite outcomes. Contrary 

to this, Hedlund et al. reported increased mortality and morbidity 

of hypoalbuminemia patients hospitalized with community-

acquired pneumonia[23]. Raised CK-MB was observed in (65.12%) 

patients without any significant ECG changes and was found to 

be significantly increased in the patients with severe disease [15 

(100.00%) vs. 13 (46.4%)], but no association of CK-MB with 

primary outcome was found. Contrary to this, raised CK-MB level 

was associated with higher in-hospital mortality in patients with 

COVID-19 in previous studies[11,24]. Hepatic dysfunction was 

seen in 12 (27.91%) patients in this study and was found to be 

significantly more in patients with severe disease, and this finding 

is in line with previous studies[3,15]. 

  AKI was found in 14 (32.56%) patients and was found to be 

significantly more in patients with severe disease. Wang et al. 
found no association of AKI with the severity of disease and 

primary outcomes[3]. While other studies reported the association 

of AKI with the severity of disease and mortality in COVID-

19 patients[11,15]. Proposed pathogenic mechanisms of AKI in 

COVID-19 are the direct effect of the virus on the nephrons, 

hypoxic injury due to respiratory failure, and circulatory shock. 

  The SOFA score is a diagnostic marker for sepsis and septic 

shock, and it can reflect the extent of multi-organ dysfunction[16]. 

Patients who met the primary outcomes had higher SOFA scores 

compared to the patients who did not meet [4 (2.00-7.00) vs. 3 

(2.00-5.00)] in this study. Also, patients who met the primary 

outcome had more tachycardia, hypotension, and lower SpO2 

and PaO2/FiO2 at admission. These findings are concordant 

with previous studies[11]. These parameters are good prognostic 

predictors and should be considered to reduce mortality by 

providing early intensive care. In this study, the fatality was 18.6% 

because of the relatively severe patient cohort. 

  The delay in presentation to the hospital in this study was of a 

median of 3 d. Early recognition and contact tracing of COVID-19 

positive individuals and awareness of the symptoms in the general 

population may help reduce delayed presentation in a state of 

severe disease to the hospital and possibly may prevent significant 

morbidity and mortality. To date, other than supportive care no 

specific treatment has been recommended for COVID-19. The 

treatment is symptomatic with antibiotics, steroids, anticoagulation, 

and oxygen therapy represents the major treatment intervention for 

patients with severe disease. Mechanical ventilation is required in 

cases of respiratory failure despite oxygen therapy although it has 

a poor outcomes. 

  Limitations of this study need to be mentioned, including the 

retrospective study design, small sample size, and all laboratory 

tests that were not done in all patients, including lactate 

dehydrogenase, d-dimer, IL-6, ferritin, pro-calcitonin, coagulation 

profile due to resource-limited settings. 

  To conclude, this retrospective study identified several risk factors 

for poor outcomes in adults with COVID-19. In particular, older 

age, tachycardia, high SOFA score, low SpO2, low PaO2/FiO2, 

presence of comorbidities in form of diabetes and hypertension, 

thrombocytopenia, and pancytopenia at admission were associated 

with higher odds of ICU admission, a requirement of mechanical 

ventilation and in-hospital death. It is paramount to identify the 

high-risk population which includes the elderly and people with 

comorbidities, and early recognize high-risk symptoms and provide 

appropriate care.
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