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Abstract:

Introduction: The novel Coronavirus disease 19 (COVID-19) affected India, predominantly in two time
periods - the first wave from March to December 2020, and the second wave that raged from April to July
2021. Although the time duration of second wave was shorter than the first, the onslaught of the disease was
much more severe during the second wave. Objective: To compare the demographic characteristics and
clinical outcomes of COVID-19 patients admitted during the first and second pandemic waves.
Method: Demographic characteristics, duration of hospitalization, critical unit admission, and mortality
data of 137 and 345 COVID-19 positive individuals, from first and second waves respectively, were
retrospectively analyzed in a teaching hospital in South India. Descriptive statistics, Independent t test, chi
square tests and regression analysis were used for statistical analysis, with significance level prefixed at 5%.
Results: Median age of hospitalisation was 46.2 years and 48.39 years during first and second waves
respectively, with male preponderance in second wave. There was a statistically significant difference in
mean duration of stay (9.04 days v/s 7.53 days), mean Spo2 at admission (98.4% v/s 96.6%), ventilation
requirement (1.5% v/s 8.7%), oxygen requirement and ICU care between the two waves.
Conclusion: During the second COVID wave, significantly higher hospitalisation rates, intensive care
requirements and inpatient mortality was observed. Elevated C Reactive Protein levels, lymphocytopenia,
history of diabetes and other co-morbidities were associated with poor outcomes in both waves.
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Introduction: country, bore the onslaught of the first COVID-19

Following the initial outbreak in Wuhan, China, wave from March to December 2020. The second

the global Coronavirus disease 2019 (COVID-19) wave began abruptly in April 2021 and gradually

: [3]
pandemic began in March 2020. Ithas since spreadto ~ declined by July 2021.7 The second wave came as a

every country on the planet.” It is a respiratory
disease of varying severity caused by the SARS-CoV-2

surprise, putting the under-prepared health-care
system under severe strain. The increase in cases was
virus.” India, the second most populous and diverse rapid, and media organizations reported a shortage
of essential medicines, oxygen, and hospital beds.™”
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The literature on similarities and differences in
disease characteristics between the two waves in
India is limited to a few studies from tertiary care
centres based in Indian cities. The various disease
characteristics and predictors of adverse clinical
outcomes from different hospital settings need to be
explored. Such a comparative study between clinical
courses of different strains of pandemic causing virus
will help in preparation and management of future
outbreaks. This study was aimed at identifying the
differentials in demography, clinical course and the
outcomes of RT-PCR positive hospitalized COVID-19
patients during the first and second waves in a rural
teaching hospital located in southern part of India.

Method:

This record based study was conducted in a
tertiary care teaching institute in Kanyakumari
district, Southern Tamil Nadu, India. For the
purposes of this study, COVID Wave-1 was defined as
the period from April to December 2020, and COVID
Wave-2 as the period from April to June 2021"' Case
files of 137 COVID-19 patients in COVID wave 1 and
485 patients in COVID wave 2, confirmed with Real
Time Polymerase Chain Reaction (RT-PCR) positive
results, were retrospectively analysed. The study was
approved by Institutional ethics committee [IHEC
No: 1/ Protocolno: 56/2021 dated 06-09-2021].

All adult and pediatric patients who were
hospitalised in COVID wards with positive RT-PCR,
obtained from a nasopharyngeal swab were included
in the study. Those patients who got discharged
against medical advice were excluded from the study.
Along with the demographic data, duration of
hospitalization, ICU admission, and mortality data of
both the waves were collected, tabulated, and
analysed. Clinical outcomes like admission to
Intensive care units (ICU), oxygen supplementation
required, Non Invasive Ventilation (NIV) required
were recorded. Biochemical parameters like C
Reactive protein (CRP) levels, D DIMER levels,
lymphocyte counts (LC) were recorded. Lymphocyte

counts less than 20% were defined as
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lymphocytopenia. Clinical history of diabetes (DM),
hypertension and other co-morbid medical
conditions like cardiovascular diseases (CAD),
chronic kidney disease (CKD), hypothyroidism,
malignancy, etc were also recorded. Discharge was
advised when the patient turned COVID negative on a
RT PCR test on nasopharyngeal swabs.

Statistical Package for the Social Sciences (SPSS)
version 22 was used for statistical analysis.
Descriptive statistics, Fishers exact tests,
Independent t tests, and chi square tests were used
for statistical analysis. Categorical variables were
compared between waves using a Chi square (x2) test
and Fishers exact test. Significance level was fixed at
5%.

Results:

In this study, 137 patients admitted during the
first wave of COVID-19 during the months of April
-December 2020 and 345 patients admitted with
confirmed COVID during second wave in April -June
2021 were included, to give a total sample of 482
patients. The age group distribution of the patients
across both waves is as given below in Figure 1.

In the first wave, there were 137 patients
admitted. Mean age of the patients was 46.2 years +
Standard deviation (SD) of 18.5 years. A majority of
patients were of the 18-59 age group (66.4%), while
elderly patients (aged more than 60 years) formed
slightly more than a quarter of the patients (27%)
and children below 18 years formed 6.5% of the
patients. Also, majority of patients admitted were
males when compared to females (54% versus 46%).

In Second wave, the mean age of the patients was
higher than 2020 wave at 48.39 years (+ 19.3 SD).
However this was not statistically significant
(p>0.05; Independent t test). While the 18-59 year
age group remained the predominant group out of
the three age groups at 59.4%, more elderly people
and children were admitted at 33% and 7.5% of the
total patients respectively. There was a similar
gender pattern as seen in previous year with 54.8%
males versus 45.2% females.
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In first wave, history of Diabetes Mellitus was
seen in 35% cases and hypertension in 22.6% cases.
Other co morbid conditions were seen in 19.7%
cases. In second wave, out of the 345 cases admitted,
45.8% (158) cases had pre existing Diabetes Mellitus
and 19.4% (67 cases) had pre existing hypertension.
Moreover, 13.3% cases had some other associated co-
morbid condition. The overall prevalence of co-
morbidities other than hypertension and diabetes in
this study across both waves was 15.14% with
predominant conditions being CAD (39.7%), CKD
(10.9%), malignancy (10.9%) and hypothyroidism
(8.2%).

Clinical course:

The clinical course of patients in hospital during
first wave ranged from 1 to 77 days of hospital stay
with the mean duration being 9.04 days (+ 2.9 days
SD). The mean SpO2 at the time of hospital admission
was 98.4% (+ 1.5 %). Out of the 137 patients
admitted during the first wave, 1 patient died giving a
case fatality rate (CFR) of 0.7% and referral rate was
4.38% (6 referrals). The recovery rate was 94.89%
with 130 cases being discharged after turning COVID
RT-PCRnegative. ICU care was required in 1.5% cases

with 1.5% cases requiring NIV and 0.7% (1case)
requiring intubation. Oxygenation was
supplemented in 7.4% cases. Dialysis was not
required for any case during first wave. Enoxaparin
and steroids remained the mainstay of treatment in
74% and 29.4% cases respectively with Remdesivir
being used only in 5.8% cases. The mean values of
biochemical parameters are as given below in Table
1. The proportion of cases with Lymphocyte count
less than 20% (lymphocytopenia) was 26.3%.

During second wave, the clinical course ran for a
shorter mean duration of 7.53 days (+/- SD 5.2 days).
This difference in mean days of hospital stay was
statistically significant (independent t test; p < 0.05).
The mean Sp02 at the time of admission was also
lower, i.e, 96.65% (+ 2.9%). This was also statistically
significant as per independent t test with a p value
less than 0.05. The recovery rate was 89.85% and
CFR was 2.3%. The proportion of cases with
lymphocytopeniawas 31.3%.

Ahigher proportion of patients required ICU care
in Second wave than first wave, this difference being
statistically significant (p<0.05). Moreover, patients
needing intubation (2.6%), NIV (8.7%), oxygenation

Figure 1: Age distribution of patients in first wave (N1=137) versus Second wave (N2=345)
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Table 1 : Comparison of Clinical Course And Biochemical Parameters in

First wave (N1=137) Versus Second wave (N2=345)

Clinical course Firstwave Second wave Statistical p value
(N1=137) (N2=345) testvalue
n (%) n (%)

Steroids treated 40 (29.4%) 162 (47%) 11.66" 0.001*
Remdesivir Treatment 8 (5.8%) 57 (16.5%) 9.59" 0.002*
Enoxaparin treated 21 (74%) 162 (47%) 37.73" <0.001*
ICU carerequired 2 (1.5%) 31 (9%) 8.708" 0.003*
Oxygenation required 10 (7.4%) 48 (13.9%) 3.959" 0.047*
Intubation required 1 (0.7%) 9 (2.6%) 1.7 0.192

NIV required” 2 (1.5%) 30 (8.7%) 8.23" 0.004*
Number of deaths 1 (0.7%) 8 (2.3%) 1.35" 0.245

Biochemical parameters

Mean CRP level 20.03 22.26 -0.67° 0.503

Mean D- DIMER 342.89 398.07 -0.733° 0.464

Mean Ferritin 269.84 322.43 -1.067° 0.287
Mean Lymphocyte count 29.18 26.76 1.801° 0.072

Cases with Lymphopenia 36 (26.3%) 108 (31.3%) 1.18" 0.277

#Chi square test; $Independent t test; *statistically significant (p<0.05); +NIV- Non Invasive Ventilation

(13.9%) and dialysis (1.2%) also increased in second
wave. The differences in patients requiring
Remdesivir, Steroids and Enoxaparin in 2021 versus
2020 were also statistically significant as shown in
detailabove in Table 1.

Factors affecting clinical course and outcomes:

The detailed description of factors affecting the
clinical outcomes of mortality, NIV, intubation and 02
supplementation are described below in Table 2.
Patients who had co-morbid conditions like CAD,
CKD, etc were statistically more likely to die than
patients without co-morbid conditions. Deaths also
had a statistically significant association with
elevated CRP levels. There was a statistically
significant higher rate of intubation in patients who
had co-morbid conditions and elevated CRP levels.

11 65::

NIV was statistically associated more with diabetic
patients, patients with co-morbidities, elevated CRP
categories and lymphocytopenia.

Oxygenation was required more for male
patients, patients with co-morbidities, diabetes,
lymphocytopenia and elevated CRP levels. All these
associations were highly statistically significant with
p value less than 0.01. Conversely, a higher
proportion of patients below 60 years required
oxygenation when compared to elderly patients and
this was statistically significant.

Dialysis requirement was higher in patients with
co-morbid conditions than those without any
associated conditions (p value 0.012, Fisher's exact
test). This may be because upto 10.96% (8) of
patients with co-morbid conditions had CKD and
COVID could have aggravated their renal dysfunction.
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Table 2 : Factors affecting clinical outcomes in COVID patients across both waves (N=482)

Factors N Deaths Intubation NIV 02 theraphy
Yes Critical Yes Critical Yes Critical Yes | Critical
n=9 |value(p)| n=10 |Value(p) | n=32 |value(p) [n=59| value (p)

Comorbid conditions

Present 73 8 38.81" 8 33.42 12 0.001° 20| 18.39#

Absent 409 1 <0.001 2 <0.001 20 39 | <0.001

Elevated CRP

Yes 256 8 4.71" 9 0.023° 25 8.61" 47 19.03"

No 226 1 0.03 1 7 0.003 12 | <0.001

Lymphocytopenia

Present 144 4 0.462° 0.751° 20’ 17.41" 32°|  19.04"

Absent 338 5 12 <0.001 27 | <0.001

Diabetes Mellitus

Present 206 4 0.586° 0.751° 20 5.47" 37| 10.96"

Absent 276 5 12 0.019 22 0.001

Gender

Males 263 6 0.52° 0.36° 19 0.32" 42 7.49"

Females 219 3 13 0.572 17 0.006

Age category

>60years 151 4 0.471° 5 0.299° 15 3.85" 28 8.13"

<60years 331 5 5 17 0.05 31 0.004

*Statistically significant (p<0.05)# Chi-square test; $Fishers exact test

Regression analysis was done on the factors
which had a statistically significant association with
clinical course outcomes using binary logistic
regression model. The statistically significant
predictors of requirement of NIV and oxygen
supplementation therapy after excluding the factors
not significant from the regression model are as given
below in Table 3.

The total number of Healthcare Workers (HCW)
infected was 17 and 14 in the first and second waves
respectively. All infected HCWs were asymptomatic
or had mild disease and were discharged after short
hospitalization. There was no intensive care
requirementor mortalityamong HCWs.

Discussion:

Despite aggressive and extensive measures to
control the pandemic by governments around the
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world, the SARS-CoV-2 virus continues to mutate into
highly contagious variants. The second major variant
of concern, the delta CoV (Indian strain; B.1.617.2)
caused widespread illness during second wave. This
was the reason for the phenomenal speed of the
COVID 19 spread during the second wave. Even
though preferential vaccination for individuals above
60 years was provided by the government of India,
due to limitations in vaccine coverage it did not
succeed in bringing down the hospitalization in that
age group during second wave.”” Due to closure of
educational institutions children and young adults
faced less exposure during both the waves.””

In this study, a statistically significant difference
was found in mean duration of stay (9.04 days v/s
7.53), mean SpO, admission (98.4% v/s 96.6%), NIV
requirement (1.5% v/s 8.7%), oxygen requirement
(7.4% v/s 13.9%), ICU care, and use of Remdesivir,
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Table 3 : Regression Model of Predictors of Adverse Clinical
Outcomes in COVID cases (N=482)

Outcome Predictors NagelkerkeR’ | Pvalue Adjusted OR
NIV Elevated CRP 0.144 0.048* 2.49
Lymphocytopenia 0.005* 3.09
Co-morbid conditions 0.018* 2.67
Oxygentherapy| Elevated CRP 0.174 0.001* 3.13
Lymphocytopenia 0.007* 2.25
Co-morbid conditions 0.006* 2.5
Intubation Elevated CRP 0.287 0.086 6.29
Co-morbid conditions <0.001* 21.85
Death Elevated CRP 0.338 <0.001* 44.09
Co-morbid conditions 0.123 5.33

*Statistically significant (p<0.05)

Steroids, Enoxaparin in treatment between the first
and second COVID waves. A retrospective cross-
sectional study from Dhaka Medical College Hospital
among 100 confirmed COVID-19 patients in May
2020 showed a younger mean age of patients as 41.7
* 16.3 years with a male preponderance (63%).
Hypertension (21%), diabetes mellitus (16%), heart
diseases including ischemic heart disease (IHD)
(8%) and renal diseases including chronic kidney
disease (CKD) (8%) were frequent co-morbidities. "
Frequency of comorbid conditions other than
diabetes and hypertension in the Dhaka study were
similar to the present study, though the mean age in
this study was higher (46.2 years) in 2020. The
presence of diabetes and hyperglycemia led to worse
outcome among COVID patients in this study. Similar
correlation was found between diabetes and worse
outcome in COVID was also noted in a study by Aman
Rajpal etal."”

Increase in C Reactive Protein was related to
severity of the disease as per this study which was in
line with the study conducted by Sharifpour et al in
2020."" The incidence of lymphocytopenia was
related to have worse outcomes in this study which
was similar to the study conducted by Qianwen Zhao
et al."” Jain et al reported that, in addition to the
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older persons, the pediatric and younger individuals
were also more infected in India in the second wave,
which is not in line with findings in this study.
Revathishree K et al described a similar mean age
(41years) and gender distribution in first wave in
Chennai in 2020. They had a mortality rate of 0.8%,
slightly higher than 0.7% mortality rate in 2020 in
the present study. """ However, in the second wave,
mortality rate in this study was higher as were the
adverse outcomes like ICU admission, use of steroids,
NIV etc. This was mirrored in a similar study
depicting differentials among 19,852 RT-PCR
confirmed COVID-19 patients in first and second
COVID waves in North India by Budhiraja et al. They
too had higher levels of mortality, up by almost 40%,
more 02 therapy, similar ICU admission rates, and
more cases requiring invasive ventilation. Also, they
had a higher number of hospitalizations in patients
with co-morbidities in wave 2."* Similar findings
were noted in the present study also.

Aretrospective study of 550 hospitalised cases of
SARS-CoV-2 infection in South Africa® compared the
characteristics, biological severity markers,
treatments, level of care and outcomes of the patients
during the two waves. During the second wave the
admissions were of significantly older patients,
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which are reflected in this study too. Also, there were
more patients without any co-morbidities during
second wave, which is in contrast to this study.
Patients admitted to the ICU and/or were
mechanically ventilated were much lower in number
during second wave, as opposed to this study. Their
observation of overall increased mortality figures in
the second wave is in agreement with this study."

Conclusion:

COVID-19 has challenged the Indian healthcare
system with its extent, speed of spread and
constantly mutating variants. In contrast to first
wave in 2020, 2021 wave had more adverse
outcomes and mortality, despite shorter duration of
hospitalization. Associated comorbid conditions,
elevated CRP levels and lymphocytopenia were the
predictors of adverse clinical outcomes in COVID

identified in the present study.
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