
ORIGINAL ARTICLE

Comparison of Clinical Characteristics and Outcome of 
Critically Ill Patients Admitted to Tertiary Care Intensive Care 
Units in India during the Peak Months of First and Second 
Waves of COVID-19 Pandemic: A Retrospective Analysis 
Sukhyanti Kerai1 , Rahil Singh2 , Shanta Dutta3 , Aayushi Mahajan4 , Munisha Agarwal5  

Ab s t r ac t
Background: Coronavirus disease-2019 (COVID-19) continues to pose serious challenges to healthcare systems globally with the disease 
progressing over time in crest-trough pattern of waves. We compared the patient characteristics and outcomes of critically ill patients admitted 
during the first and second waves of COVID-19 pandemic.
Materials and Methods: We did a retrospective analysis of medical records of critically ill patients admitted to intensive care unit (ICU) at the 
peak period of both waves. The data on demographics, symptoms, treatment received, and outcomes of patients were recorded.
Results: Compared to first wave, significantly more females, younger age group, and those without underlying comorbidities required ICU 
admission during the second wave. The treatments received during both periods were similar except for preferential use of methylprednisolone 
over dexamethasone and proclivity of bilevel positive airway pressure (BiPAP) ventilation over high-flow nasal cannula (HFNC). There was no 
significant difference in the duration of ICU stay and mortality of patients. During the first wave, the factors associated with nonsurvival of 
patients were advanced age, comorbidities, severe disease, and a lesser number of days on HFNC. All these factors along with higher Sequential 
Organ Failure Assessment (SOFA) score were observed to be linked with patient nonsurvival during the second wave.
Conclusion: In India, the second wave of COVID-19 significantly influenced ICU demographics with a predominance of females and young adults 
requiring critical care. During both time periods, patients received similar treatment except for the propensity to use methylprednisolone and 
BiPAP as opposed to dexamethasone and HFNC in second wave. No significant difference in ICU mortality was noted.
Keywords: Coronavirus disease-2019, Coronavirus disease-2019 intensive care unit, Coronavirus disease-2019 in India, Mortality, Predictors, 
Severity.
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In t r o d u c t i o n
The second wave of coronavirus disease-2019 (COVID-19) 
pandemic in India, in recent weeks, has overwhelmed the 
healthcare system, leaving hospitals struggling to cope with 
limited availability of critical care beds, vital drugs, and oxygen.1 
Anecdotal report suggests that this second wave differs from 
the first with respect to factors such as age range and severity of 
the disease.2 During this wave, two important dominant variants 
have been identified: novel B.1.617 (Indian variant or delta variant) 
and B.1.1.7 variant (United Kingdom (UK) variant). These variants 
have been labeled as “variant of concern” by the World Health 
Organization. These variants have been found to be associated 
with increased infectivity. There is, however, uncertainty regarding 
an increased severity of these newer strains compared to previous 
ones.3,4

Compared to the first wave of COVID-19 last year, when the 
second wave was encountered by many countries globally, there 
was a better understanding of COVID-19 pathophysiology with 
significant treatment modification including systematic and early 
administration of glucocorticoids as well as intermediate-/full-dose 
thromboprophylaxis. However, despite these advantages, data 
from European countries showed no improvement in ICU mortality 
between first and second waves of pandemic.5,6
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There is a paucity of data from India regarding the comparison 
of disease severity and characteristics of COVID-19 between first 
and second waves of COVID-19 pandemic. We therefore conducted 
a retrospective analysis of critically ill COVID-19 patients admitted 
to intensive care units (ICUs) at our hospital at the time of peaks of 
first and second waves of pandemic.
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Mat e r ia  l s a n d Me t h o d s
This retrospective study comprised of patients admitted to our 
27 bed ICUs for acute respiratory failure due to COVID-19 during 
the first wave (from April 1 to April 30, 2021) and second wave (from 
August 15 to September 15, 2020). These time periods corresponded 
to highest peak of the second and first waves of COVID-19 pandemic 
in India. Institutional ethical committee approval was obtained prior 
to commencing data collection from medical records of patients. 
The inclusion criteria for this study were laboratory-confirmed 
COVID-19 patients requiring ICU admission. Positive reverse 
transcriptase-polymerase chain reaction (RT-PCR) test from nasal 
or pharyngeal swab samples was utilized to confirm diagnosis of 
COVID-19 infection. The indication for ICU admission was respiratory 
failure due to COVID-19 infection that required respiratory support 
with high-flow nasal cannula (HFNC), bilevel positive airway 
pressure (BiPAP) ventilation, or mechanical ventilation to maintain 
oxygen saturation of more than 94% with no clinical evidence 
of enhanced work of breathing (tachypnea, use of accessory 
muscles of respiration). Patients were admitted to ICUs either 
directly from emergency department or shifted from inpatient 
hospital wards. We excluded those with suspected COVID-19  
infection but had no laboratory confirmation and patients who 
expired within 24 hours of admission to ICU as many of these cases 
expired before any treatment was instituted.

Treatment Protocol in ICUs
All patients requiring oxygen support over 15  L/minute with 
reservoir mask and with respiratory rate above 30/minute were 
admitted to ICUs. Once in ICU, these patients were provided HFNC 
or BiPAP ventilation at the discretion of attending intensivists. 
Mechanical ventilation was instituted on failure of HFNC or BiPAP 
to maintain adequate oxygenation or ventilation.

The drug treatment protocol framed by a multidisciplinary 
expert committee in the hospital was followed in ICUs. It was based 
on the Indian Council of Medical Research (ICMR) recommendations 
with modifications and timely update on the basis of evidence 
generated through clinical trials and international consensus 
guidelines.

Unless contraindicated, remdesivir was the preferred antiviral 
agent. If any contraindications for its administration were present, 
ivermectin was being given at discretion of treating physician. All 
patients admitted to ICU were given parenteral corticosteroid. The 
steroid used was either dexamethasone or methylprednisolone 
chosen at a preference of treating doctor. Tocilizumab was used 
for patients with increasing oxygen requirement despite being 
on steroids and a tenfold increase in interleukin-6 levels (normal 
limit: 0–7 pg/mL at our center) and increase in other inflammatory 
markers. This cutoff value of IL-6 was decided based on a study 
by Herold et  al. published at the beginning of pandemic.7 
Anticoagulation therapy involved low-dose molecular weight 
heparin (LMWH) and in cases of renal derangement subcutaneous 
unfractionated heparin (UFH)was administered. During the first wave, 
convalescent plasma was given to patients with severe COVID-19  
infection presenting within 7  days of symptom onset; however, 
during the second wave, it was not favored for the treatment of 
ICU patients; as subsequent literature concluded that critically ill 
patients are unlikely to gain from plasma transfusion and to achieve 
best diagnosis, it should be preferably within 3 days after diagnosis.8 
The practice of administration prophylactic anticoagulation was 
also differed during both waves of pandemic. During the first 

wave, prophylactic dose of LMWH or UFH was given to severe 
cases admitted to ICU, whereas weight-based intermediate dose 
of anticoagulation was administered during the second wave, 
provided that there are no risk factors for bleeding.9,10

Other drugs included were prophylactic/therapeutic antibiotics 
as per local policy, stress ulcer prophylaxis, nutritional support, 
vitamins/antioxidant supplements, and drugs according to the 
underlying comorbidities.

Data Collection
The variables collected from medical records are demographic 
characteristics, comorbidities, symptoms on presentation to 
hospital, duration from onset of symptoms to hospitalization, 
baseline oxygen saturation (SpO2) as measured by noninvasive pulse 
oximeter, ratio of partial pressure of oxygen to fraction of inspired air 
on arterial blood gas analysis (PaO2/FiO2), sequential organ failure 
assessment (SOFA) score, report of blood investigations on day 1 
of ICU, respiratory support provided along with a number of days 
spent on different modalities, COVID-19 treatment provided in ICU, 
duration of ICU stay, and patient outcomes.

Statistical Analysis
The qualitative variables (such as demographic characteristics) were 
presented as frequencies and percentages (%). The quantitative 
variables (normally distributed continuous variables) were 
expressed as mean and standard deviation. The data were analyzed 
by using SPSS standard software version 25. The comparison of 
normally distributed continuous variables between the groups 
was performed using Student’s t test. Nominal categorical data 
between the groups were compared using Pearson’s Chi-squared 
test. Non-normal distribution continuous variables were compared 
using Mann–Whitney U test. For all statistical tests, a p value less 
than 0.05 will be taken to indicate a significant difference.

Re s u lts
During the peak period of the first wave of COVID-19, a total of 147 
patients were admitted to ICUs; after screening their records 104 
patient were taken for final analysis. A total number of patients 
admitted to ICUs during the peak month of second wave were 163, 
out of which 116 met our inclusion criteria.

Compared to the first wave, the patients requiring ICU 
admissions were younger and those with no comorbidities 
(Figs 1 and 2). The mean age of patients was 56.8  ±  16.3 and 
49.5 ± 13.5 years, respectively, during the first and second waves 
of COVID-19 (p =  0.00). Earlier ICU admission of female patients 
was around 38%, which increased to 55.5% in the second wave. 
Underlying comorbid conditions were observed in 72.6% of ICU 
admissions in the first wave as opposed to 54% in the second one. 
There are a significantly greater number of patients with coronary 
artery disease, hypertension, diabetes, renal dysfunction during 
the first wave as opposed to the second. No difference in the 
duration of symptoms before hospitalization was found between 
the two groups. Fever (90.4 vs 77.8%; p =  0.01), malaise (33.6 vs 
22.1%; p = 0.05), cough (70.6 vs 46.1%; p = 0.000), and headache 
(82.4 vs 22.4%; p = 0.00) were noted to as presenting complaint/s 
in a significantly greater proportion of patients in the second 
wave (Fig. 3). The baseline saturation of oxygen was significantly 
lower in ICU patients during the second wave (73.6  ±  16.9 vs 
79.29 ± 12.7; p = 0.006). No difference in baseline SOFA score was 
found between the two cohorts. Regarding respiratory support 
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utilization between the two groups, a significantly lesser number of 
days during ICU stay were spent on HFNC during the second wave 
and patients remained on BiPAP for a greater number of days. In 
contrast, during the first wave, a greater number of ICU days were 
on HFNC. There was no difference in the number of days spent on  
mechanical ventilation (MV) during ICU stay of patients. No 
dissimilarity in the utilization of remdesivir was seen during the first 
and second waves. However, methylprednisolone was the frequent 
steroid utilized in the second wave as compared to dexamethasone 
during the first wave although an insignificantly but greater number 
of patients admitted during the first wave received tocilizumab 
injection. Compared to the peak month of second wave, a greater 
number of ICU patients required dialysis during the first wave. 
There was no difference in baseline laboratory parameters except 
for values of blood urea, serum creatinine, and prothrombin time 
which were observed to be higher in patients admitted in the 
first wave. The duration of ICU stay and mortality of patients were 
comparable in both the groups (Table 1).

During the peak time the of second wave of COVID-19, 
advanced age; administration of vasopressors; lesser number of 
days spent on HFNC and MV; lesser number of days of remdesivir; 
higher SOFA score; lower PaO2/FiO2 ratio; and other hematological 
derangements including higher total leukocyte counts, higher 
alkaline phosphatase, and higher serum creatinine values on day 1 
of ICU admission were observed to be present in nonsurvivors 
compared to survivors (Table 2).

At the peak time period of first wave, nonsurvivors compared 
to survivors had older age, comorbidities, received vasopressors, 
spent lesser number of days on HFNC and MV along with lower 
PaO2/FiO2, and platelet count (Table 3).

Di s c u s s i o n
Since the middle of March 2021, India experienced a devastating 
second wave of COVID-19 pandemic, and with exponential surge 
in daily cases, it reached the summit by late April 2021. During 
the second wave, the daily positivity rate increased from 1.62% 
on March 1, 2021, to 20% on May 13, 2021. Noncompliance with 
COVID-19 appropriate behavior, failure to curb mass gatherings, 
and emergence of a new variant of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) was largely attributed 
as critical factors for mammoth upsurge of the second wave 
of COVID-19.11 In contrast, after identification of index case 
on January 27, 2020, the first wave of COVID-19 in India slowly 
rose over 6 months and peaked in mid-September 2020 before 
receding slowly.

Compared to the first wave, certain demographics of the 
critically ill patients during the second wave were observed to be 
different. We found significantly more females, younger age group, 
and those without any comorbidities required ICU admission during 
the second wave peak. Emergence of a new strain of mutated 
virus having high transmissibility and poor adherence to COVID-19 
protocol along with lack of immunization in the younger population 
might have resulted in contagion in young healthy adults. The 
variant B.1.617.2 of SARS–CoV-2 was reported as the primary strain 
responsible for COVID-19 cases in India during the second wave. 
Data indicate that it is 40–60% more transmissible than the original 
strain of virus and resulted in an increased risk of hospitalization 
in affected individual.12 Despite reports of females being more 
compliant with COVID-19 appropriate behavior and restraining 

Fig. 1: Comparison of comorbidities of ICU patients during first and 
second waves of COVID-19

Fig. 2: Comparison of symptoms on presentation of patients during first 
and second wave of COVID-19

Fig. 3: Comparison of age groups of patients admitted in ICU during 
first and second wave of COVID-19
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public policy, significantly more females required admission to ICU 
indicating higher infectivity of new virus strain.13

Consistent with experiences of other countries during the first 
wave, older patients with underlying comorbidities more likely to 
be admitted to the ICU with a high mortality rate.14 Among the 
comorbid conditions in patients admitted to ICUs during the first 
wave, hypertension was found to be more significantly prevalent 
among nonsurvivors. Previous studies have demonstrated that 
after adjusting for age and sex, hypertension showed a significant 
correlation with increased disease severity and mortality.15,16 The 
exact mechanism for association of hypertension with severity of 
COVID-19 infection is not clear. One of the plausible explanations is 
interaction of both hypertension and SARS-CoV-2 with angiotensin 
converting enzyme 2 (ACE2) receptors. There is a high affinity of 
SARS-CoV-2 for binding to ACE2 receptors to gain entry to host 
cells. ACE2 is a modulator of renin–angiotensin–aldosterone 

system, which regulates blood pressure and fluid balance and 
has a role in pathogenesis of hypertension.

There is nuance change in symptoms on presentation to 
hospital between patients of first and second waves of COVID-19.
During second wave of COVID-19 pandemic significantly greater 
number of ICU patients presented with headache, fever, malaise 
and cough.Similar finding has been reported by data from a  
self-reporting mobile application from the UK.17 Evolution of 
virus strain, predominance of younger patients, and initiation of 
vaccination drive could be adduced to change in symptomatology 
of infection. Loss of smell or anosmia has been identified as one 
of the frequent symptoms of COVID-19 and has been shown to be 
strongly linked to positive SARS-CoV-2 test.18 The prevalence of 
anosmia in COVID-19, however, varies greatly between population 
depending on host factors and differences in mutations of spike 
protein of virus. In the first 6 months of pandemic, two strains of 

Table 1: Comparison of demographics, ICU treatment received, outcomes, and laboratory parameters of patients 
admitted during the first and second waves of COVID-19 pandemic

First wave Second wave p value
Gender (%)

Male
Female

62.2 44.4
0.008

37.7 55.5

Comorbidities (%) 72.6 52.9 0.002
Age (in years; mean ± S.D.) 56.8 ± 16.3 49.5 ± 13.5 0.00
Duration of illness before hospitalization (days) 5.3 ± 2.9 5.3 ± 2.3 0.025
SpO2 (%) 79.29 ± 12.7 73.6 ± 16.9 0.006
SOFA score 3.5 ± 2.2 3.4 ± 1.3 0.72
HFNC (number of days; mean ± S.D.) 2.88 ± 3.6 0.85 ± 2.1 <0.001
BiPAP (number of days; mean ± S.D.) 2.6 ± 3.2 4.4 ± 4.8 0.001
MV (number of days; mean ± S.D.) 1.5 ± 3.1 1.9 ± 2.7 0.274
Remdesivir (number of days; mean ± S.D.) 3.5 ± 2.8 4.1 ± 2.1 0.04
Dexamethasone (number of days; mean ± S.D.) 6.14 ± 4.4 4.1 ± 2.1 <0.001
MPS (number of days; mean ± S.D.) 2.19 ± 3.9 5.9 ± 6.1 <0.001
Tocilizumab (% of patients) 11.3 4.2 0.89
Administration of vasopressors (% of patients) 11.3 7.7 0.34
Administration of dialysis (% of patients) 11.3 1.7 0.00
Duration of ICU stay (number of days; mean ± S.D.) 7.2 ± 5.7 6.8 ± 6.3 0.65
Nonsurvivors (% of patients 53.2 56.3 0.43
Investigations
  Hemoglobin (g/dL) 11.8 ± 2.3 12.2 ± 2.10 0.206
  Total leukocyte count (×109/L) 14517.1 ± 2369 10576.2 ± 3931 0.07
  Neutrophils (%) 89.1 83.6
  Lymphocytes (%) 8 12
  Platelet count (lakh per unit volume) 1.89 ± 0.9 1.93 ± 0.9 0.766
  Total bilirubin (mg/dL) 0.7 ± 0.5 0.8 ± 0.3 0.54
  Alanine aminotransferase (U/L) 87.8 ± 197.4 127.3 ± 581.4 0.50
  Alanine aminotransferase (U/L) 83.4 ± 95.9 151.7 ± 660.2 0.29
  Alanine phosphatase (U/L) 133.9 ± 81.5 133.29 ± 96.1 0.88
  Blood urea (mg/dL) 67.4 ± 60.4 43.1 ± 22.6 0.000
  Serum creatinine (mg/dL) 1.60 ± 2.74 0.72 ± 0.39 0.001
  Sodium (mEq/L) 140.1 ± 19.1 136.9 ± 5.1 0.08
  Potassium (mEq/L) 4.6 ± 0.8 4.6 ± 0.5 0.77
  INR 1.16 ± 0.35 1.02 ± 0.16 0.00
  D-dimer (ng/mL) 1817.1 ± 1542.5 1530.7 ± 1472.1 0.165
  PaO2/FiO2 88.4 ± 49.7 85.2 ± 35.5 0.57
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type of steroid medication during waves. Following publication 
of RECOVERY trial, dexamethasone became standard of care.20 
Our institutional policy does not advocate any specific steroid 
for COVID-19 patients and type and dose of steroids are decided 
on discretion of attending intensivists. Despite availability of 
both dexamethasone and methylprednisolone, we found that 
patients during the second wave received methylprednisolone 
for longer duration in comparison with dexamethasone indicating 
its preference by intensivists. Recent studies have now gathered 
evidence that in COVID-19 patients requiring MV, sufficiently dosed 
methylprednisolone can lead to a further reduction in mortality as 
compared to dexamethasone.21,22

At the outset of COVID-19 pandemic, patients managed 
with invasive MV experienced mortality rate of 90%.23 A recent  
meta-analysis on outcomes for COVID-19 requiring MV reported 
best possible case fatality rate (CFR) of 43% and a worst possible CFR 
of 64%.24 Unprecedented surge in the number of cases along with 

SARS-CoV-2 resulting from mutation in spike protein D614 and G614 
coexisted in most of the population. Infection with D614 rarely led 
to more than 10% anosmia prevalence, whereas G614 prevalence 
led to prevalence of 10–90% in the same ethnicity of patients.19 
Although few anecdotal reports suggest that the prevalence of 
anosmia is lesser during the second wave of pandemic in India, we 
noted that during both waves of pandemic, a similar proportion 
of patients presented to ICU with anosmia. The difference in the 
mutation of virus strain could be plausible explanation for disparity 
between reports and the present study.

As the peak of first wave of COVID-19 in India progressed 
more slowly compared to Western countries by the time it 
achieved peak, several evidence-based therapeutic strategies 
were identified such as steroid for hypoxemic patients, role of 
thromboprophylaxis and antiviral drug remdesivir. Our study 
cohorts received all these groups of drugs during both waves. One 
of the differences observed was the change in the preference for 

Table 2: Comparison of demographics, ICU treatment received, outcomes, and laboratory parameters of survivor and nonsurvivor patients admitted 
during the second wave of COVID-19 pandemic

Nonsurvivors Survivors p value
Gender (%)

Male 
Female 

45.4 42.5
0.09

54.5 57.5

Comorbidities (%) 54.5 50 0.64
Administration of vasopressor during ICU stay (%) 11.6 0 0.02
Use of dialysis (%) 1.2 2.5 0.79
Age (in years; mean ± S.D.) 51.3 ± 14.4 45.9 ± 10.9 0.04
Duration of symptoms before hospitalization (in days; mean ± S.D.) 5.4 ± 2.4 5.3 ± 2.3 0.85
SpO2 on presentation to ICU (in %; mean ± S.D.) 72.8 ± 15.6 75.1 ± 19.3 0.48
Number of days patients received BiPAP during ICU stay (in days; mean ± S.D.) 4.4 ± 4.3 4.2 ± 5.8 0.81
Number of days patients received HFNC during ICU stay (in days; mean ± S.D.) 0.4 ± 0.9 1.7 ± 3.2 0.001
Number of days patients received MV during ICU stay (in days; mean ± S.D.) 2.9 ± 2.9 0.05 ± 0.2 <0.001
Number of days patients received Remdesivir during ICU stay (in days; mean ± S.D.) 3.7 ± 2.4 4.8 ± 0.9 0.009
Number of days patients received dexamethasone during ICU stay (in days; mean ± S.D.) 2.9 ± 4.1 3.5 ± 4.6 0.45
Number of days patients received methylprednisolone during ICU stay (in days; mean ± S.D.) 5 ± 4.8 7.6 ± 7.8 0.03
Number of patients received receiving tocilizumab (%) 3.8 5 0.76
SOFA score at ICU admission 3.6 ± 1.3 2.9 ± 1.1 0.008
Hemoglobin (g/dL) 12.1 ± 2.1 12.2 ± 2.0 0.80
Total leukocyte count (×109/L) 11121 ± 4023 9500 ± 3550 0.03
Polymorphs (%) 84.7 ± 8.8 81.5 ± 6.9 0.04
Lymphocytes (%) 11.4 ± 7.3 13.4 ± 5.3 0.13
Monocytes (%) 2.9 ± 2.7 3.0 ± 1.9 0.89
Eosinophils (%) 0.9 ± 1.5 0.8 ± 0.8 0.77
Platelet count (lakh per unit volume) 1.84 ± 0.8 2.1 ± 1.1 0.14
Total bilirubin (mg/dL) 0.8 ± 0.3 0.7 ± 0.2 0.19
Alanine aminotransferase (U/L) 163.9 ± 711.9 55.1 ± 36.2 0.34
Aspartate aminotransferase (U/L) 198.7 ± 807.3 58.8 ± 34.5 0.28
Alanine phosphatase (U/L) 147.4 ± 111.6 102.4 ± 40.7 0.01
Blood urea (mg/dL) 44.7 ± 25.5 40.1 ± 15.1 0.30
Serum creatinine (mg/dL) 0.8 ± 0.4 0.5 ± 0.1 0.001
Sodium (mEq/L) 137 ± 5.6 136.7 ± 3.9 0.76
Potassium (mEq/L) 4.7 ± 0.6 4.5 ± 0.06
INR 1.02 ± 0.18 1.03 ± 0.12 0.88
D-dimer (ng/mL) 1562.1 ± 1450.4 1468.6 ± 1531.4 0.74
PaO2/FiO2 78.3 ± 32.9 98.7 ± 37.05 0.003
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of patients with moderate-to-severe COVID-19 acute respiratory 
distress syndrome (ARDS).29,30

The mortality of critically ill patients requiring ICU admission 
was statistically insignificant and was more than 50% during the 
peak months of the first and second waves. Although the difference 
was not significant, it was slightly higher during the second wave. 
This may be attributed to period of higher ICU load or demand, when 
the processes of care associated with ICU mortality such as staffing 
ratio, availability of experts and processes to reduce nosocomial 
infections were different.31,32 The comparison of mortality of 
ICU patients during the first and second waves of COVID-19 
from European countries also observed similar result. In Europe, 
most of the countries experienced the first wave of COVID-19  
in the spring of 2020 and a second wave occurring in the later 
summer and autumn of 2020. During the second wave, several 
evidence-driven significant modifications in patient management 
were noted in these countries such as use of steroids, remdesivir, 

strained critical care facilities in both high-income and low–middle-
income countries made avoidance of intubation a critical issue.25 
Data from UK suggested that over the time since the beginning of 
pandemic, there was a trend of reduced use of invasive ventilator 
over noninvasive modalities despite lower median PaO2/FiO2 ratio 
in ICU patients.26 In our center, noninvasive respiratory support was 
preferred initially in critically ill COVID-19 cases and MV was used 
towards later period of ICU stay. We found that during both waves of 
COVID-19, ICU patients remained on noninvasive respiratory support 
modalities for longer time periods compared to invasive MV. The use 
of HFNC was curtailed during the peak of the second wave due to 
severe shortage of oxygen. There was higher proportion of survival 
in ICU patients in whom BiPAP or HFNC were used as respiratory 
support. At the beginning of pandemic, noninvasive modalities were 
avoided due to potential risk of aerosolization of virus. However, an 
abundance of literature has surfaced, noting their relative safety of 
use.27,28 Various studies have showed NIV to be successful in majority 

Table 3: Comparison of demographics, ICU treatment received, outcomes, and laboratory parameters of survivor and nonsurvivor patients admitted 
during the first wave of COVID-19 pandemic

Expired Survived p value
Gender (%)

Male 58.2 69.2
0.25

Female 41.7 30.7
Comorbidities (%) 79 61.5 0.05
Administration of vasopressor during ICU stay (%) 16.4 2.6 0.03
Dialysis received (%) 11.9 10.2 0.87
Age (in years; mean ± S.D.) 60 ± 16.2 51.4 ±  15.3 0.008
Duration of symptoms before hospitalization (in days; mean ± S.D.) 5.2 ± 3. 5.6 ± 2.8 0.85
SpO2 on presentation to ICU (in %; mean ± S.D.) 78.2 ± 13.7 81 ± 10.6 0.28
Number of days patients received BiPAP during ICU stay (in days; mean ± S.D.) 2.8 ± 3.1 2.2 ± 3.3 0.40
Number of days patients received HFNC during ICU stay (in days; mean ± S.D.) 2.4 ± 3.3 3.6 ± 4.1 0.09
Number of days patients received MV during ICU stay (in days; mean ± S.D.) 2.4 ± 3.6 0.03 ± 0.1 0.00
Number of days patients received dexamethasone during ICU stay (in days; mean ± S.D.) 5.8 ± 4.6 6.6 ± 4.1 0.36
Number of days patients received methylprednisolone during ICU stay (in days; mean ± S.D.) 2.3 ± 4.2 1.8 ± 3.4 0.56
Number of days patients received remdesivir during ICU stay (in years; mean ± S.D.) 3.3 ± 2.8 3.7 ± 2.6 0.56
Number of patients receiving tocilizumab (%) 10.4 12.8 0.87
SOFA score at ICU admission (in mean ± S.D.) 3.7 ± 2.6 3.1 ± 1.4 0.19
Hemoglobin (g/dL) 11.6 ± 2.5 12.0 ± 2.2 0.40
Total leukocyte count (×109/L) 15944 ± 29351.3 12064.8 ± 6717.2 0.41
Polymorphs (%) 89.9 ± 7.1 87.9 ± 6.7 0.16
Lymphocytes (%) 7.9 ± 6.5 8.6 ± 3.9 0.16
Monocytes (%) 1.4± 1.2 2.0 ± 1.9 0.04
Eosinophils (%) 0.5 ± 0.7 0.9 ± 1.7 0.07
Platelet count (lakh per unit volume) 2.1 ± 1.0 1.5 ± 0.6 0.002
Total bilirubin (mg/dL) 0.7 ± 0.6 0.7 ± 0.4 0.66
Alanine aminotransferase (U/L) 101.4 ± 244.5 64.6 ± 54.4 0.35
Aspartate aminotransferase (U/L) 90.6 ± 114.7 71 ± 48 0.31
Alkaline phosphatase (U/L) 138 ± 93.2 127 ± 56.5 0.50
Blood urea (mg/dL) 73.7 ± 70.7 56.5 ± 34.8 0.15
Serum creatinine (mg/dL) 1.7 ± 3.1 1.4 ± 2.0 0.62
Sodium (mEq/L) 141.3 ± 23.8 138.1 ± 4.1 0.41
Potassium (mEq/L) 4.6 ± 0.8 4.6 ± 0.8 0.68
INR 1.19 ± 0.3 1.10 ± 0.3 0.22
D-dimer (ng/mL) 2074.9 ± 1672.8 1378.1 ± 1187.4 0.19
PaO2/FiO2 83.6 ± 54.1 96.7 ± 40.4 0.02
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changes were associated a decrease in 30-day mortality and ICU 
admissions in hospitalized patients. The ICU mortality, however, 
remains unchanged between first and second waves.5,6 These 
findings support importance of instituting optimal COVID-19 
treatment before necessity of ICU treatment arises. This could be 
attributed to massive surge in number of cases during the second 
wave and lack of evidence for therapeutic effectiveness of any 
drug once severe lung damage ensued during the course of illness.

During the first wave, older age, comorbidities, use of 
mechanical ventilation, and lower PaO2/FiO2 ratio were found to 
be associated with higher patient mortality. These findings are 
consistent with previous studies.33,34 In contrast, no significant 
difference in underlying comorbid conditions during the second 
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mitigate the shortage of ICU beds during the second wave, the 
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a reasonably complete picture of critically ill COVID-19 patients as 
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Co n c lu s i o n
Compared to the first wave of COVID-19, females, younger patients, 
and those without underlying comorbidities required ICU admission 
during the second wave. The majority of symptoms were similar 
in both periods, nevertheless higher incidence of headache, fever, 
cough, malaise, and cough were noted in the second wave. The 
patients during both periods received similar drug treatment and 
there was a trend of preferring noninvasive modalities of respiratory 
support. In both study periods, the duration of ICU stays and 
mortality rate remained the same.
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