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ABSTRACT

Background: India, along with the rest of the world, faced the challenging severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
pandemic. The second wave in India lagged behind that in the Western world, due to different timing of seasons. There is scarce data about the
differences between the two waves, for intensive care unit (ICU) patients. We present the data of 3,498 patients from 9 ICUs of western Maharashtra.
Materials and methods: We collected prospective data of hospitalized, RT-PCR confirmed, coronavirus-2019 (COVID-19) patients, from nine
tertiary centers, after institutional ethics committee (IEC) approval. Then, we segregated and analyzed the data of patients admitted to the ICU,
for comorbidities, high-resolution computed tomography (HRCT) score, ventilatory support, etc. The primary outcomes were ICU and hospital
mortality. We also performed multivariable analysis for predictors of ICU mortality.

Results: Overall, there were 3,498 ICU patients. In the first wave, 1,921 patients needed ICU admission, while in the second wave, 1,577 patients.
Patients in the second wave had significantly higher ICU (26.1 vs 13.4%, p <0.001) and hospital mortality (29.9 vs 18.2%, p <0.001) and need for
ventilatory support of any type. More patients received steroids during the second wave. On multivariable regression, male gender, ICU admission
during the second wave, increasing HRCT score, and need for intubation and mechanical ventilation were significant predictors of ICU mortality.
Conclusion: ICU patients admitted during the two waves were of the similar age, but there were more females, and more patients had
comorbidities during the second wave. The ICU and hospital mortality were significantly higher during the second wave.
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respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic has
affected the mankind across the globe, starting in Wuhan, China, in
December 2019. This is the biggest and worst pandemic to affect the
mankind since the Great Influenza Pandemic of 1918, caused by H1N1
influenza A virus, which lasted 2 years, killing over 50 million.! The
first cases of coronavirus disease-2019 (COVID-19) were reported in
Kerala, India, in January 2020, when three medical students returning
from China were found to be positive.?

In India, the first wave began in March 2020 and lasted till
nearly November 2020, while the second wave began in March
2021 lasting till the end of May 2021 (Fig. 1).3 Thus, we lagged
behind the Western countries, probably due to a difference
in timing of seasons. The second wave led to widespread
devastation, with acute shortages of hospital beds, medications,
and oxygen supply.
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of RT-PCR confirmed COVID-19 patients during both the waves and
looked at ICU and hospital outcomes.

MATERIALS AND METHODS

Data were collected prospectively for patients who need
hospitalization during the first (March—-November 2020) and
second (March-May 2021) waves of COVID-19 pandemic from
tertiary care centers located in western Maharashtra. Of the total
nine centers, seven centers each contributed data during the
first and second waves, i.e., two centers each contributed data
only during one of the waves, so we analyzed the data from the
total of nine centers. A total of 24,461 patients were admitted to
the nine hospitals for COVID-19 (RT-PCR positive) during the two
waves (first wave—13,514 and second wave—10,947 patients)
of the pandemic. The units initially collected the data on their
own; therefore, the manner of data collection and time points of
stopping data collection were different. We then combined the
data and analyzed it retrospectively. The respective institutional
ethics committees (IECs) of the participating hospitals granted
a waiver of informed consent. Overall, 3,498 patients required
admission to the ICUs of these hospitals. In all, 1,921 patients were
admitted during the first wave, while 1,577 patients needed ICU
admission during the second wave. The data collected included
demographics, comorbidities, duration from symptoms to
hospital admission, baseline hemogram and high-resolution
computed tomography (HRCT) score, need for ventilatory support,
mortality at ICU and hospital discharge, and other management.
We then analyzed the data with ICU and hospital mortality as
primary outcomes. Different participating hospitals had different
follow-up times, so the exact time point for these outcomes is
variable between hospitals. We also performed multivariable
analysis to find out the predictors of ICU mortality.

Statistics

Data were expressed as proportions for categorical data and
means (with standard deviation) or median (with interquartile
range) for numerical data. We compared groups using the
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Chi-squared test for categorical data and the unpaired t-test
or the Mann-Whitney U test for numerical data. Time to event
analysis by the Kaplan-Meier technique was used to estimate ICU
and hospital survival times. We performed univariate followed by
multivariable logistic regression analyses, to identify predictors of
ICU mortality. The following variables were included in the logistic
regression model: age, gender, period (first vs second wave),
presence or absence of comorbidities, all comorbidities together
(as present or absent), and also individually: hypertension,
diabetes, ischemic heart disease (IHD), chronic kidney disease
(CKD), respiratory disorders, hypothyroidism, and malignancy.
The HRCT score at presentation and change in HRCT score,
SpO, on admission, and need for intubation and mechanical
ventilation were recorded. All analyses were interpreted at 5%
level of significance.

REesuLTs

In this observational study, we found that patients admitted to ICU
during the second wave of the COVID-19 pandemic had significantly
higher ICU and hospital mortality.

The age of patients needing ICU admission was similar in both
the waves; however, the proportion of women who needed ICU
admission was higher during the second wave (Table 1). Patients
inthe second wave had more comorbidities, as compared to those
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Fig. 1: Daily COVID-19 cases in India March 2020-August 2021
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Table 1: Demographics and comorbidities

Parameter First wave Second wave p value
Patients admitted to the ICU (3,498 patients) 1,921 1,577

Gender”

Male 1,412 (73.5%) 1,079 (68.4%)

Female 509 (26.5%) 498 (31.6%) 0.001
Age distribution

Age, n (mean = SD) 57.6 +14.6 56.7 +15.5 0.07
<18 years, 9 pts (0.5%) 15+3.24 15+4.27 NS
18-64 years, 2,305 pts (65.89%) 49 +10.45 50 +10.22 NS
>65 years, 1,181 pts (33.76%) 73 +6.48 73+6 NS
Comorbidity: Yes (No), % with comorbidity” 1,275/1,907 (67%) 1,012/1,388 (73%) <0.001
Comorbidities

Diabetes mellitus 765/1,898 (40.3%) 586/1,298 (45.1%) 0.007
Hypertension” 848/1,899 (44.7%) 645/1,299 (49.7%) 0.005
Ischemic heart disease” 265/1,890 (14%) 199/1,180 (16.9%) 0.034
Chronic kidney disease” 110/1,890 (5.3% 105/1,135 (9.8%) 0.001
Malignancy” 38/1,886 (2.0% 67/1,144 (5.9%) <0.001
Respiratory disorders” 87/1,884 (4.6% 119/1,159 (10.3%) <0.001
Hypothyroidism” 96/1,891 (5.1% 88/1,146 (7.7%) 0.005
"Statistically significant

Table 2: Symptom duration, laboratory parameters, and treatment

Parameter First wave (1,921) Second wave (1,577) p value
Symptoms and laboratory parameters

Duration from symptoms to hospital 5(4-8) 5(4-7) 0.001
admission (median with IQR) in days”

HRCT score (median with IQR) 14 (9-18) 14 (10-18) 0.584
Hb (mean and SD) 12.8(2.0) 12.8(1.9) 0.8
TLC (mean and SD)" 8.9 (4.9) 8.4 (4.8) 0.005
Treatment received

Oxygen required (any modality) 1,553/1,617 (96%) 1,458/1,513 (96.8%) 0.6
Needed some form of ventilation (HFNC/ 853/1,282 (66.5%) 853/1,103 (77.3%) <0.001
CPAP/NIV)

Needed intubation” 404/1,536 (26.3%) 503/1,275 (39.5%) <0.001
Received steroid” 1,796/1,821 (98.6%) 1,507/1,508 (99.9%) <0.001
Duration of steroid (median with IQR)" 12 (9-14) 9(5-14) <0.001
Received LMWH 1,842/1,852 (99.5%) 1,543/1,547 (99.7%) 0.28

"Statistically significant. The denominator is different for many parameters, due to missing data for that particular parameter

in the database

afflicted during the first wave (Table 1). Duration from symptoms
to hospital admission was lower during the second wave. Similarly,
the total leukocyte count was lower, but the need for any type
of ventilatory support and intubation was higher in the patients
admitted during the second wave. More patients received steroids
for a shorter period of time during the second wave of COVID-19
in our cohort (Table 2).

We were able to get complete follow-up data for nearly
all our patients and outcome data were missing for only 10
patients in the entire cohort. The ICU and hospital mortality
were significantly higher in the second wave compared to the
first wave (26.1 vs 13.4%, p <0.001 and 29.9 vs 18.2%, p <0.001,
respectively (Table 3). Age, male gender, admission during the
second wave, increasing HRCT score, presence of comorbidities,

and need for intubation and mechanical ventilation were found
to be significant predictors of ICU mortality on univariate
analysis (Table 4), while on multivariable regression, male
gender, increasing HRCT score, second wave, need for intubation
and mechanical ventilation were significant predictors of ICU
mortality (Table 5).

Discussion

In our observational cohort study, we found that the ICU and
hospital mortality at both 7 and 14 days was significantly higher in
patients who developed COVID-19 and were admitted to the ICUs
of tertiary care units in western Maharashtra during the second
wave of the pandemic.
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Table 3A: Follow-up data for both waves

First wave (n=1,921) Second wave (n=1,577)

Outcome ICU Hospital ICU Hospital
Alive 1,661 1,569 1,165 1,102
Dead 258 350 412 469
Missing data 2 2 0 6

Table 3B: ICU and hospital outcomes

Parameter First wave (1,921) Second wave (1,577) p value
ICU mortality* 258/1,919(13.4%) 412/1,577 (26.1%) <0.001
Hospital mortality* 350/1,919(18.2%) 469/1,571(29.9%) <0.001
"Statistically significant
Table 4: Predictors of ICU mortality on univariate analysis
OR (95% Cl) p value
Age 1.019(1.013; 1.025) <0.000
Gender (male compared to female)  1.285 (1.059; 1.559)  <0.001
Wave (second compared to first) 2.277 (1.916; 2.706) <0.001
HRCT score 1.115(1.094;1.136)  <0.001
Comorbidities 1.449 (1.187;44.120) <0.001
Intubation required 33.972(26.159;36.811)  0.000

Only those variables, which were statistically significant, are included here

Table 5: Predictors of ICU mortality on multivariable analysis

OR (95% Cl) pvalue
Gender (male compared to female)  1.491 (1.049; 2.118) 0.026
Wave (second compared to first) 2.381(1.708;3.321)  0.000
HRCT score (per unit increase) 1.088 (1.058; 1.119) 0.000
Need for intubation and invasive 44,099 (30.462;63.827)  0.000

ventilation

Only those variables, which were statistically significant, are included here

We did not find any difference in the overall age (and subgroups)
of patients with SARS-CoV-2 infections between the two waves
in our cohort, and also age was not an independent predictor of
mortality. This contradicts the widely held belief that the patients
infected during the second wave were younger than those infected
in the first wave. It also contradicts the supposition that the reason
for younger patients getting infected was due to postvaccination
status of the elderly patients. However, Jain et al. suggested that the
patients affected by the second wave were either younger in age
or children, as compared to those infected during the first wave.*
However, they do not provide any data from India to support this.
They have quoted data from Hippich et al., which is public health
antibody screening study from Bavaria, Germany.® This screening
study suggested that the exposure of children to SARS-CoV-2
increased due to the introduction of more infectious mutations
of the virus, higher number of schools being reopened, increased
exposure to virus due to environmental factors (i.e., fall and winter).
Another multicenter Indian study of patients hospitalized (but not
admitted to ICU) for COVID-19, found that there was no difference in
the age of patients hospitalized for COVID-19 during the two waves.®
A Spanish study of patients with confirmed diagnosis of COVID-19
found that patients in the second wave were significantly younger
[median age: 59.0 (35) vs 51.5 (40) years, p <0.001].” There was a
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fivefold increase in patients infected in the second wave who were
younger than 18 years [24 (0.9%) vs 46 (5.4%), p <0.001], and also a
significant increase in those who were between 18 and 65 years of
age [1,433 (57.8%) 531 (62.3%) p <0.0230]. This was accompanied
by a decrease in the number of patients infected who were older
than 65 years [1,022 (41.2%) vs 275 (32.3%), p <0.001]. However, when
they looked at patients who needed hospitalization, this difference
disappeared [median age (IQR) 68.0 (27.0) vs 67.0 (24.0) p <0.071].
The odds of mortality increased, with increasing age (OR: 1.079,
95% Cl: 1.063; 1.094, p <0.001). Soriano et al. reported no difference
in age and gender between the two waves; however, they only
looked at confirmed cases of COVID-19 and not those who required
ICU admission.? Iftimie et al. found that the patients hospitalized
during the second wave were considerably younger (67 + 18 vs
58 + 26 years, p <0.001) and both genders were infected equally in
both waves.’ A large multinational study from 14 countries, most
of them were high-income countries, found that there was no
difference in age in patients infected in the first and second wave;
however, mortality was higher during both waves, as the age of
the patients increased.'

In our cohort, a higher proportion of female patients were
admitted to the ICU during the second wave (31.6 vs 26.5%,
p <0.001); however, males were more likely to die than females (OR:
1.969, 95% Cl: 1.292; 3.000, p <0.002); this is similar to the report by
Domingo et al. (@OR: 1.476,95% Cl: 1.079; 2.018,p = 0.015).” A single-
center study from a French ICU also reported a lower proportion
of infections among male patients during the second wave."" The
multicenter study from India also found significantly higher mortality
in male patients (4.7 vs 1.4%, p <0.001) younger than 45 years.5 There
was no gender difference in mortality in other age groups. The
authors did not suggest any possible explanation for this.

The number of patients with various comorbidities was higher
during the second wave in our cohort (Table 1). This finding is
contrary to that of Domingo et al., where the proportion of patients
with comorbidities was significantly lower in the second wave.’
Budhiraja et al. reported higher incidence of comorbidities overall
(59.7 vs 54.8%, p <0.001) during the second wave. The number of
patients with DM (44.9 vs 43.2%, p = 0.031), hypertension (43.7 vs
41.0%, p =0.001),and CKD (15.2 vs 13.6%, p = 0.004) were also higher
during the second wave.® In the French study as well as another
Spanish study, there was no difference between the two waves, in
the proportion of patients with comorbidities, except that there was
asmallincrease in number of postpartum and pregnant patientsin
the second wave in the Spanish study.®'" This could also be because
during the first wave, clinicians had a lower threshold for admitting,
whereas by the second wave, fitter patients and those with no or
minimal comorbidities were managed at home. Also, the scarcity of
ICU and hospital beds during the second wave resulted in triaging
and only those who absolutely needed hospital care were admitted.

In our cohort, the duration of symptoms before ICU admission
and the total leukocyte counts were lower in the second wave.
A significantly higher proportion of patients required some sort
of ventilatory support including invasive mechanical ventilation
and corticosteroids; however, the duration of therapy was lower
in the second wave (Table 2). Contou et al. reported no differences
in laboratory parameters except a higher platelet count in the
second wave; however, this was a single-center, very small study,
with only 50 patientsin the second wave." During the second wave
in India, the number of patients infected was much higher, and
due to paucity of well-equipped beds, only the sickest of patients
were admitted to the ICUs. This probably explains why higher
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proportion of patients in the second wave needed some form of
ventilatory support [HFNC, CPAP, or noninvasive ventilation (NIV)]
and/or intubation and invasive mechanical ventilation. Domingo
et al. also reported an increased requirement of ICU admission
(17.5 vs 10.9%, p <0.001), need for invasive mechanical ventilation
(11.6 vs 7.9%, p = 0.018), and higher use of steroids (5.2 vs 0%) during
the second wave, in comparison with the first wave.” Iftimie et al.
reported contrary findings. In their study, noninvasive modalities
of ventilation were used more often in the second than the first
wave, but they reported higher use of steroids and anticoagulation
during the second wave.® We also found that steroid use was
significantly higher during the second wave, probably because by
then the findings of the RECOVERY Trial were widely disseminated
and also the clinicians had seen the benefits of steroids themselves
first-hand.'?

In all studies comparing the two waves, the mortality in
the second wave was lower; however, our experience was
diametrically opposite.”">'" Budhiraja et al. in their multicenter
study also reported significantly higher mortality during the
second wave (10.5 vs 7.2%, p <0.001).° There were many reasons
for the devastation visited upon India due to the second wave
starting with optimistic reopening of state borders, lack of
COVID appropriate behavior by general public, large religious,
and political gatherings. Another important reason was also
restarting the businesses and reopening the marketplaces due
to the urgency felt by people to resume normal activities, who
were frustrated with economic downturn during the lockdown.
The often-touted reason about new variants causing the problems
is hardly substantiated by the current evidence.”® However, the
mostimportant reasons for the devastation caused by the second
wave, though, was probably the failure to anticipate the second
wave and not utilizing the time of respite from the first wave to
prepare. Vaccination against COVID-19 was begun on January
21, 2021, in the period between the first and the second waves.
There was some speculation that the demographics may have
changed due to vaccination of the elderly at the beginning of the
vaccination; however as described above, there was hardly been
any change in the demographics of the population affected by
the second wave.

The other factors in our cohort found to be independent
predictors of hospital mortality on multivariate analysis, i.e.,
increasing HRCT score and need for intubation and mechanical
ventilation (Table 5), probably reflect the increasing severity of
illness of the patients who eventually died, though we did not
calculate severity of illness formally, using a scoring system.
Domingo et al. found SARS-CoV-2 infection during the first wave,
comorbidity, and mechanical ventilation to be the predictors of
mortality.” Iftimie et al. reported the predictors for mortality in
two waves separately. The predictors during the first wave were
older age, fever, dyspnea, acute respiratory distress syndrome,
type 2 diabetes mellitus, and cancer. In the second wave, apart
from age, the predictors were male gender, smoking habit,
acute respiratory distress syndrome, and chronic neurological
diseases.’

This is the first Indian study, with a large number of ICU patients
comparing ICU and hospital outcomes, from multiple centers from
various large districts of western Maharashtra, with near 100%
follow-up. There are no other studies looking at difference between
ICU and hospital outcomes between the two COVID-19 waves,
from India. All studies from abroad, which had small numbers,
were either from a single unit or from a single city. There are some

Indian Journal of Critical Care Medicine, Volume 25 Issue 12 (December 2021)

limitations of our study. The data collection was initiated on their
own by most of the centers so the time points of follow-up, i.e.,
data of ICU or hospital discharge, are different for different units,
as mentioned earlier. Data for several parameters either were in
different formats or was missing, and we could not find a way of
combining these data, therefore, several data points were not
available for all patients, for full analysis. The other limitation is lack
of comparative data about other medications (apart from steroids),
and we found it difficult to obtain these data due to retrospective
nature of our study.

Nonetheless, as previously stated this is the largest study from
India till date and should help in clearing several misconceptions
about the outcomes of patients infected in the two waves.

ConcLusioN

We found that the patients infected during the two waves were of
the similar age. The proportion of patients with comorbidities was
higher during the second wave. The ICU (26.1 vs 13.4%, p <0.001)
and hospital mortality (29.9 vs 18.2%, p <0.001) was significantly
higher during the second wave. On multivariable regression,
male gender, increasing HRCT score, ICU admission during the
second wave, need for intubation and mechanical ventilation were
significant predictors of ICU mortality were significant predictors
of ICU mortality.
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