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Ab s t r ac t​
Background: The novel coronavirus, named SARS-CoV-2, was first described in December 2019 as a cluster of pneumonia cases in Wuhan, China. 
It has since been declared a pandemic, with substantial mortality.
Materials and methods: In our case series, we describe the clinical presentation, characteristics, and outcomes of our initial experience of 
managing 24 critically ill COVID-19 patients at a designated COVID-19 ICU in Western India.
Results: Median age of the patients was 54 years, and 58% were males. All patients presented with moderate to severe acute respiratory distress 
syndrome (ARDS); however, only 37.5% failed trials of awake proning and required mechanical ventilation. Patients who received mechanical 
ventilation typically matched the H-phenotype of COVID-19 pneumonia, and 55.5% of these patients were successfully extubated.
Conclusion: The most common reason for ICU admission in our series of 24 patients with severe COVID-19 was hypoxemic respiratory failure, 
which responded well to conservative measures such as awake proning and oxygen supplementation. Mortality in our case series was 16.7%.
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In t r o d u c t i o n​
Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 
is a novel pathogen that was first reported from Wuhan, China. It 
has been shown to cause the disease designated as coronavirus 
disease 2019 (COVID-19).1 At the time of writing this article, there are 
more than 3.5 million confirmed cases of COVID-19 worldwide, and 
mortality associated with this disease has been seen to vary widely 
across the globe.2 Ever since the first case in India was diagnosed on 
January 30, 2020, there have been over 80,000 confirmed cases of 
COVID-19, with over 2,500 deaths. Literature from other countries 
such as Italy, Spain, France, and the United States has suggested 
high mortality associated with this disease and overburdening of 
intensive care units (ICUs). A large number of cases in India have 
been reported from the state of Maharashtra, which accounts for 
just over a third of the country’s cases. This report from a designated 
COVID-19 hospital aims to provide a preliminary description of 
the clinical course and outcomes among patients with severe 
respiratory distress admitted to ICU with a confirmed diagnosis of 
COVID-19 in Maharashtra.

Mat e r ia  l s a n d​ Me t h o d s​
This is a single-center, retrospective, observational experience from 
a tertiary COVID-19 treatment center in Pune, Maharashtra. The 
institutional review board approved this study and deidentified 
patient data were analyzed. Patients with laboratory-confirmed 
COVID-19 infection, i.e., positive result on real-time reverse 
transcriptase polymerase chain reaction (RT-PCR) assay of 
nasopharyngeal swab sample, were admitted to a designated nodal 
center in the city of Pune, Maharashtra. A total of 300 patients were 
admitted to the hospital with varying severity of illness between 
the first week of April and mid-May 2020 (Fig. 1). Of these patients, 
140 (46.6%) presented with symptoms such as fever, sore throat, 
dry cough, breathlessness, headache, or myalgia. Fourteen of these 

symptomatic patients who were initially admitted with moderate 
disease without significant respiratory distress deteriorated to 
severe disease (diagnosed by SpO2 <90% on high-flow oxygen via 
nonrebreather mask). Ten other patients were referred to our ICU 
with preexisting severe COVID-19. COVID-19 patients were admitted 
to ICU when they showed features of moderate-to-severe acute 
respiratory distress syndrome (ARDS) evidenced by hypoxemia with 
the PaO2/FiO2 ratio < 200 on arterial blood gas analysis, signs of 
respiratory distress like tachypnea, and/or accessory muscle usage. 
A total of 24 ICU admissions were identified, and data pertaining to 
demographics, clinical signs, blood investigations, and radiological 
investigations were obtained during the course of their ICU stay. 
Chest imaging showed bilateral pulmonary opacities not thought 
to be caused by cardiac failure or volume overload in a majority 
of patients.
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Statistical Analysis
Qualitative variables were described as sample and percentages 
and quantitative variables as mean (±standard deviation) or median 
(range). A comparative analysis was performed with a Student’s t-
test for paired samples. A p value of less than 0.05 was considered 
statistically significant. Statistical analysis was performed using 
the Statistical Package for Social Science (SPSS) version 17.0 (SPSS 
Inc., Chicago, IL).

Re s u lts​
Out of 300 patients admitted to our hospital with confirmed 
diagnosis of COVID-19 (Flowchart 1), 24 required admission to the 

ICU due to falling oxygen saturations despite oxygen therapy. The 
demographic and baseline clinical characteristics of patients are 
shown in Table 1. The median age of the patients was 54 years, 
and 58% were males. Coexisting diseases were seen in nine (37.5%) 
of the patients, with diabetes mellitus and hypertension being 
the most commonly encountered chronic medical conditions. 
All those admitted to ICU had moderate-to-severe ARDS (as per 
Berlin definition3). These patients had a median PaO2/FiO2 ratio 
of 119 (range 61–190). All the patients had tachypnea, defined as 
a respiratory rate of greater than 25 breaths per minute. Chest 
radiography was performed in all patients on ICU admission, and 
21 (87.5%) radiographs were suggestive of bilateral pulmonary 
infiltrates; 3 (12.5%) radiographs showed unilateral infiltrates, with 
no pleural effusions visualized. Ten patients were referred directly 
to ICU after varying duration of illness elsewhere; hence, we could 
not access those records. Out of the 14 patients who deteriorated 
while admitted at our center, the average duration from hospital 
admission to admission in the ICU was 3.7 days. Baseline laboratory 
investigations are also shown in Table 1, which show a normal 
median total leukocyte count (TLC), elevated median C-reactive 
protein (CRP), and a median neutrophil to lymphocyte ratio of 4.7.

All patients were monitored with pulse oximetry, and patients 
with oxygen saturations of <90% despite high-flow oxygen 
(>10 L/minute) were encouraged to lie prone. Nine patients (37.5%) 
required invasive mechanical ventilation. The most common 
indication for initiation of mechanical ventilation was respiratory 
distress (rate > 30 minute) along with persistent hypoxemia (no 
improvement in the P/F ratio despite 4 hours of awake proning) or 
increasing oxygen demand despite institution of awake proning. 
For patients who were mechanically ventilated, PaO2/FiO2 ratios 
prior to intubation were suggestive of moderate-to-severe ARDS. 
Data pertaining to ventilatory parameters are shown in Table 2. 
The median FiO2 on day 1 of mechanical ventilation was 0.8 (0.5–1), 

Flowchart 1: Flowchart depicting patients’ journey to ICU. Fever (n = 56), sore throat (n = 8), dry cough (n = 63), breathlessness (n = 6), headache/
myalgia (n = 48)

Fig. 1: P/F ratio for intubated patients (day 1–6). Patients 1, 2, 5, 6, and 7 
were extubated. Patient 9 died on day 1 of intubation. Patient 3 died on 
day 8 and patient 4 died on day 9. Patient 8 died on day 17 of admission
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which subsequently improved to 0.55 (0.5–0.8) on day 3. With 
regards to ventilation, driving pressure (difference between Pplat 
and PEEP) on day 1 was 17.5 cm H2O and then decreased to 15 
cm H2O by day 5 (Table 2). Immediately following intubation, 
the median compliance was seen to be 18 mL/cm H2O. The 
ventilatory parameters in our cohort appear to reflect features 
of the H-phenotype of COVID-19 pneumonia most frequently.4 
All patients who were intubated were positioned prone to treat 
hypoxemic respiratory failure associated with ARDS.5 Tracheotomy 
was performed in one patient, on day 9 of mechanical ventilation. 
Six of the nine patients (66.6%) developed hypotension requiring 
vasopressor support, with two (22.2%) patients developing 
secondary infections. Among the patients requiring vasopressor 
support, three had transient hypotension after intubation, and 
three had hypotension persisting beyond 12 hours following 
intubation. All patients received hydroxychloroquine, therapeutic 
anticoagulation, and systemic glucocorticoid therapy as per local 
guidelines. The nonintubated patients were asked to lie prone with 
oxygen support. These were patients who had moderate ARDS, 

with respiratory rate <30 minute, SpO2 > 85% at all times, and no 
clinical evidence of respiratory distress.

Ou tco m e s​
As of the 2nd week of May, of the 24 patients studied, 4 (16.7%) 
died, and 20 (83.3%) had been discharged from the ICU. Mortalities 
included an elderly patient with preexisting hypertension who 
developed anuric renal failure and multiorgan dysfunction on 
the 7th day of ICU admission, the second patient died of severe 
refractory hypoxemia on day 1 of ICU admission, the third patient 
died of anuric renal failure and multiorgan dysfunction on day 9 
of ICU admission, and the fourth mortality was due to secondary 
sepsis and multiorgan dysfunction on day 17 of ICU admission. 
The median length of ICU stay was 9 days in survivors. The median 
duration of mechanical ventilation was 8 days in survivors, with 
five (55.5%) patients being extubated. Among patients who were 
proned awake, two required mechanical ventilation after 24 hours 
of oxygen support. Fifteen patients were managed with awake 

Table 1: Demographic and clinical characteristics of COVID-19 patients admitted in ICU

Total (n = 24) Male (n = 14) Female (n = 10)
Age in years 54 (50–64) 55 (50–65) 54 (50–63)
Comorbidities
  Diabetes mellitus 4 (16.7) 1 (7.14) 3 (30)
  Hypertension 4 (16.7) 1 (7.14) 4 (40)
  Hypothyroid 2 (8.3) 0 2 (20)
  Asthma/COPD 3 (12.5) 1 (7.14) 2 (20)
Imaging n (%)
  Bilateral infiltrates 23 (87.5) 13 (92.8) 10 (100)
  Unilateral infiltrate 1 (12.5) 1 (7.14) 0
Baseline PaO2/FiO2 ratio 119 (72–142) 99 (74–112) 139 (80–145)
Ventilation
  Intubated 9 (37.5) 6 (42.8) 3 (30)
  Awake proning 15 (62.5) 7 (50) 8 (80)
Duration of mechanical ventilation in days 6 (3.5–9) 6 (3.5–8.5) 7 (6.5–8)
Patients extubated 5 (55.5) 3 (21.42) 2 (20)
Mortality 4 (16.7) 3 (21.42) 1 (10)
Length of ICU stay in days 9 (7–11) 7.5 (5–14) 6 (3–11)
Biochemical characteristics at baseline
  C-reactive protein (mg/L) 112 (85–152) 112 (77–154) 116 (42.5–168)
  Ferritin (ng/mL) 515 (272–814) 673 (805–1151) 285 (222–518)
  Serum neutrophil/lymphocyte ratio 4.85 (2.84–7.85) 5.6 (3.5–8.16) 3.38 (1.72–5.54)
  Platelet count (×105/cmm) 213 (165–345) 200 (165–313) 213 (161–357)
  Total leukocyte count (×103/cmm) 6.8 (6.1–8.25) 6.7 (5.1–7.05) 7.5 (5.3–9.7)

Values are expressed as n (%) or median (IQR)

Table 2: Ventilatory parameters for intubated patients (n = 9)

Day 1 Day 3 Day 5 Day 7
Driving pressure (cm H2O) 17.5 (15–24) 20 (12–20) 15 (12–20) 15 (11–20)
FiO2 0.8 (0.5–1) 0.55 (0.5–0.8) 0.5 (0.4–0.9) 0.6 (0.5–0.7)
P/F ratio supine 128.5 (62–198) 196 (90–306) 180 (61–270) 178 (74–280)
P/F ratio prone 162 (93–260) 263 (90–372) 190 (62–280) 208 (103–312)
Compliance (mL/cm H2O) 18 (15.5–30.5) 18 (15.5–30.5) 34 (25.5–37.5) 28 (21–32)

Note: data expressed as median (IQR)
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proning alone and were discharged successfully from the ICU. 
Median length of ICU stay for nonventilated patients was 8 days. 
Patients discharged from ICU were discharged from the hospital 
after two negative swabs as per the guidelines at the time and 
continue to do well as assessed by telephonic follow-up.

Di s c u s s i o n​
This series describes 24 patients with hypoxemic respiratory failure 
and a confirmed diagnosis of COVID-19 and is the first description 
of critically ill patients with confirmed COVID-19 in India. The 
patients in our series presented with symptoms of respiratory 
distress and signs of moderate-to-severe ARDS similar to previous 
reports from China and Italy, indicating a similar host response 
to SARS-CoV-2.6,7 Cough and tachypnea were the most common 
presenting symptoms; however, only a few patients had fever on 
admission. Only a third of the patients had preexisting illnesses 
prior to hospital admission, most often hypertension and diabetes 
mellitus. Baseline investigations such as TLC and platelet count were 
found to be within normal range but most of these patients had 
severe lymphopenia. The neutrophil/lymphocyte ratio (NLR) and 
other biomarkers of inflammation such as ferritin and CRP were 
seen to be elevated. These findings are at concurrence with the 
previous literature, which demonstrated an increased incidence of 
lymphocytopenia as well as elevated values of NLR on admission in 
this patient cohort, which are predictive of poor clinical outcomes.8,9

Comparison of patients who required mechanical ventilation 
with patients who were managed conservatively with awake proning 
and oxygen supplementation showed no significant differences in 
terms of age (Table 3). All patients who were mechanically ventilated 
showed the H-phenotype of COVID-19, which shows high elastance, 
high lung weight, high lung recruitability, and a high fraction of 
right-to-left shunt. This phenotype fits the criteria for severe ARDS 
and is ideally managed as such. Three of our patients got intubated 
between day 7 and 9 of the start of illness. Baseline investigations for 
biomarkers of acute inflammation such as CRP, ferritin, and NLR were 
seen to be comparable between the two groups. Baseline PaO2/
FiO2 ratios were significantly different between the two groups, 
with the median PaO2/FiO2 ratio being lower in the patients who 
required mechanical ventilation (118 vs 148, p = 0.02). Our findings 
are in agreement with the previous literature, which suggests that 
moderate ARDS due to COVID-19 can be managed with measures 
such as awake proning and high inspired concentrations of oxygen 
and such patients tend to do well, despite elevated biomarkers 
of inflammation on ICU admission.10 Deterioration despite the 
abovementioned measures can be considered an indication for 
institution of mechanical ventilation in this patient cohort.

The mortality rate of 16.7% in our series of patients admitted to 
the ICU is lower than that reported in China as well as hospitals in 
the United States.9–11 Patients who received mechanical ventilation 
had high requirements of inspired fraction of oxygen, with higher 
than normal driving pressures (median, 17 cm H2O) immediately 
following institution of ventilation. They had low compliance, lower 
P/F ratios, and needed moderate PEEP to help improve oxygenation 
(Table 2). Proning helped in all patients except one, where the 
lung injury did not improve even after seven cycles of proning. Of 
the nine patients who required mechanical ventilation, five were 
successfully extubated. The earliest extubation was performed on 
day 5 of mechanical ventilation, and patients who were successfully 
extubated tended to show improvements in PaO2/FiO2 ratios by the 
3rd day of ventilation (Fig. 1). This suggests that in patients who do 
not show marked improvement in PaO2/FiO2 ratios by 72 hours, the 
disease course is likely to be prolonged. Awake proning was seen 
to lead to marked improvements in the PaO2/FiO2 ratios of patients 
with hypoxemia despite oxygen therapy, and likely led to lower rates 
of intubation. This finding is in agreement with previous reports, 
and awake proning is likely the simplest, most resource-effective 
method of improving oxygenation in this patient cohort.12,13

The limitation of this study is the small sample of patients from 
a single center. However, this study provides initial experience 
regarding management of these patients in India and emphasizes 
the importance of early screening of patients with COVID-19 to 
identify those who are critically ill. Critical care management of such 
patients and early institution of measures such as awake proning 
and timely initiation of mechanical ventilation may help reduce the 
mortality and morbidity associated with this condition.
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