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Demographic Features of COVID-19 in Two Waves in A Single Center
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ABSTRACT

Objectives: This study was undertaken to understand commonly affected age groups, the prevalence
of asymptomatic cases, and vaccine efficacy in Kolkata-centric COVID-19 patients.

Methods: A retrospective analysis of COVID-19 patients’ data from May 2020 to July 2021 from
Peerless Hospitex Hospital & Research Center Ltd., a tertiary care private hospital of Kolkata, West
Bengal, was done.

Results: A total of 67,121 samples were tested for COVID-19 between May 2020 and July 2021, with
the COVID-19 positivity rate of 23.8 % noted over this period. A direct correlation was found between
the number of tests conducted and the positivity. The first wave of the pandemic was observed to be
from May to December 2020, while the second wave began from April 2021 and declined by July
2021. This correlated with the first and second waves observed in India. The first wave mainly affected
the elderly population, while the second wave more affected the younger and middle-aged
population. The percentage of asymptomatic patients increased during the second wave compared to
the first wave. By comparing the percentage of vaccinated individuals who tested COVID-19 positive
following Covaxin vs. Covishield vaccination, although after the first dose, Covishield was observed to
be more effective than Covaxin, after the second dose, efficacies of Covaxin and Covishield were not
found to differ significantly.

Conclusion: The pattern of COVID-19 cases in Kolkata is similar to the National pattern; however, in
the second wave, younger and middle-aged persons, females, and asymptomatic cases were
significantly more than the first wave. J Microbiol Infect Dis 2021; 11(4):174-182.
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INTRODUCTION headache, and weakness. Anosmia or ageusia
may be the only presenting symptom in some
cases [4]. Uncontrolled production of pro-
inflammatory mediators results in Acute
Respiratory Distress Syndrome (ARDS) and
cytokine storm [5].

The first outbreak of COVID-19 occurred in
December 2019 when a novel coronavirus,
now named SARS-CoV-2 (Severe Acute
Respiratory Syndrome Coronavirus-2), caused
acute respiratory distress syndrome (ARDS)
with high mortality and morbidity rates [1-3]. India reported its first case of COVID-19 on

) 30th January 2020 when a 20-year-old
Common symptoms include fever, sore throat, medical student who had returned from Wuhan
dry cough, dyspnoea, fatigue, myalgia, University tested COVID positive [6]. An 18-
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year-old student who had returned from the
United Kingdom tested COVID positive on 17"
March 2020 — the first COVID-19 case of West
Bengal. After that, the disease spread at an
exponential rate, killing people due to direct
infection with the virus and heightened
immune response of the body against it and
due to economic collapse when developing
countries like India suffered from
unemployment and hunger. As of 19"
November 2021, there have been a total of
255,324,963 COVID positive cases and
5,127,696 deaths due to COVID-19 infection
[Covid 19 live dashboard, WHO].

Mass vaccination campaigns have
commenced worldwide to prevent the infection
and transmission of SARS-CoV-2. Currently,
the vaccines authorized for use globally are
Pfizer-BioNTech, Moderna, Johnson &
Johnson/  Janssen,  Oxford-AstraZeneca,
Covaxin. India started its vaccination program
on 16th January 2021. Two vaccines are
predominantly being administered in India to
prevent the spread of SARS-CoV-2 -
Covishield, the Adenovirus vector-based
vaccine from  Oxford  University and
AstraZeneca, UK; and Covaxin, the indigenous
inactivated virus vaccine manufactured by
Bharat Biotech.

However, the emergence of novel variants of
the virus due to mutations in the spike protein,
which leads to a higher infectivity rate and
ability to infect even vaccinated individuals, still
poses a severe threat. Four major variants of
concern (VOCs), i.e., B.1.1.7, B.1.1.351, P.1,
B.1.617.2 have been identified by the Indian
SARS-CoV-2 Genome Consortia (INSACOG),
and those are associated with increased
virulence and reduced efficacy of vaccines [7].
Of these 4 VOCs, the B.1.617.2, also called
the Delta variant, is believed to spread the
fastest. Furthermore, it has been
demonstrated through recent in-vitro studies
that sera from Pfizer or AstraZeneca
vaccinated individuals is less effective in
neutralizing the Delta variant compared to the
Alpha variant (B.1.1.7) [8].

Aims of the study:

This study aimed to observe the COVID-19
test positivity fluctuation in this hospital during
the first and second wave along with the age-
wise and gender-wise distribution of COVID-19
positive cases during the two waves; the
proportion of symptomatic vs. asymptomatic
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positive cases, and to determine the efficacy of
Covaxin and Covishield vaccines.

METHODS

The study was done after receiving approval
from the Institutional Ethics Committee of
Peerless Hospitex Hospital and Research
Center Ltd. (Letter No.. PHH &
RCL/CREC/FMO02 dated 9th September 2021).
This retrospective study was conducted by
collecting data of people who came to test for
COVID-19 from 1st May 2020 to 31st July
2021 at Peerless Hospital, Kolkata, from the
institution’s database. Only patients from the
Kolkata district were filtered, and the others
were excluded from the study. The
demographic characteristics of all samples
were noted. COVID-19 positive samples were
selected and compared with the total samples
tested. The percentage positivity for each
month was calculated and plotted to determine
the differences between the first and second
waves of the pandemic.

The population was divided into four different
age groups based on the phase-wise target
age groups for vaccination, which started from
March 2021 for the general population of India.
These groups were <18 years, between 18
and 45 years, between 45 and 60 years, and
>60 years. The percentage of COVID-19
positive individuals for each age group was
calculated, and a comparison of these age
group wise COVID-19 positive percentages for
the years 2020 and 2021 was determined. In
addition, the numbers of male and female
COVID-19 positive individuals for each age
group were calculated and compared.
Subsequently, the number of COVID-19
positive patients who were symptomatic and
the number of COVID-19 positive patients who
were asymptomatic at the time of testing were
calculated, and the percentages of
symptomatic and asymptomatic COVID-19
patients in 2020 and 2021 were compared.

Lastly, the vaccination status was studied by
comparing the two doses separately for
Covishield and Covaxin; their efficacies were
studied by calculating the percentage of
vaccinated individuals who tested COVID-19
positive.

All graphs were generated in MS-Excel. The
Test statistics used were the 2-sample test for
equality of proportions (Chi-square test), exact
binomial test, and test for the correlation
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coefficient. Statistical analysis was done using
statistical package R version 3.5.3. The Chi-
square test was used for determining the
statistical significance of the results. A P-value
of <0.05 was considered significant.

RESULTS
The Total number of Kolkata positive tests:

A total of 67,121 samples were tested in the
Molecular Testing Laboratory of the Hospital
from Kolkata, with the COVID-19 positivity rate
of 23.8 % (n=15,949) noted for 15 months
(May 2020 to July 2021). It was observed that
when the number of positive cases was more,
the number of tests conducted also rose
simultaneously, and, on the other hand, when
there was a dip in positivity, the number of
tests conducted also waned (Figure 1).
Correlation coefficient between no. of positivity
and no. of tests = 0.862987, P-Value = 3.439%e-
05 (<0.05).

Observations in the first wave:

A line diagram (Figure 2) showed a month-
wise percentage of COVID-19 positivity data of
Kolkata during the study period. The first wave
started in May 2020 and persisted until
December 2020, with the highest peak
(35.46%) observed in October 2020. A
stationary phase was noted between January
to March 2021 when the positivity rate varied
between 2 and 5% but never touched the
baseline. A comparative analysis of the
percentage of COVID-19 positivity between
2020 and 2021 was determined among four
different age groups depicted by a bar diagram
in Figure 3. Comparison between male and
female COVID-19 positive individuals revealed
that more number (n=9253 out of 15949
positive cases, i.e., 58.02%) of males (95% ClI,
57.63-58.41) were affected than females
(n=6696, i.e., 41.98%; 95 CI, 41.59-42.31),
during the study period. Age group-wise
analysis in the first wave shown in Figure 4,
male preponderance was mainly observed in >
60-year individuals (33.63% in males vs.
27.98% in females. In the first wave, 59.17%
(n=4450) of 7521 COVID-19 positive patients
were symptomatic at the time of testing,
whereas 40.83% were found to be
asymptomatic.

Observations in the second wave:

The second wave commenced in late March
2021 and is yet to touch the baseline. The
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highest positivity rate (44.94%) was observed
in May 2021, following which it dropped
drastically for the next two months to 3.17% in
July 2021. Age-group-wise comparison of
positive cases in the second wave is depicted
in Figure 3. In the second wave, females were
affected more in young adults and older adults,
with a percentage positivity rate of 41.91% and
31.32%, respectively. Male predominance was
observed with 28.35% positivity in >60 age
group individuals. P-value was significant
(<0.05) in all the above scenarios. A different
scenario was observed in the second wave,
with 53.34% of patients reporting
asymptomatic at the time of testing and
46.67% of patients reporting symptomatic.

Changing pattern from the first wave to
second wave:

The group younger than 18 years showed an
increase in positivity from 2.75% in the first
wave to 4.37% (95% CI, 4.37-4.83) in the
second wave.

The group between 18 and 45 years showed a
rise in positivity rate from 33.98% in the first
wave to 40.13% in the second wave (95% ClI,
39.60-41.66). Both of the occasions have
significant changes (p= <0.05). On the
contrary, the other two groups showed a
significant decline in the positivity rate (p=
<0.05). There was a male dominancy in the
group of >60 years in the first wave. In the
second wave, females were affected more in
both young adult and older adult age groups.
P-value was significant (<0.05) in all the above
scenarios. Asymptomatic cases were more in
the second wave.

Comparison of vaccine efficacy in terms of
positive cases:

Till July 2021, a total of 1744 patients received
the first dose, and 828 patients got their
second jab of either Covishield or Covaxin,
since the inception of COVID vaccination in
January 2021. Out of 1744 patients with the
first vaccination dose, 567 (32.51%) patients
(95% CI, 30.31-34.71) were COVID-19
positive by RT-PCR. However, the positivity
rate declined significantly (p <0.05) to 20.89%
(95% CI, 18.12-23.66), with 173 patients
testing positive out of 828 patients after
receiving the second dose of vaccination.

The efficacies of Covishield and Covaxin were
studied by calculating the percentage of
vaccinated individuals who tested COVID-19
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positive after the first dose and the second
dose, as depicted in Figure 5. Positivity rate
following the 1st dose was found to be less
with Covishield (30.30%) as compared to
Covaxin (47.16%); p= 5.665e-07 (< 0.05). In
terms of the development of infection after the

second dose vaccination, Covaxin showed
better efficacy than Covishield (Covaxin:
15.13% vs. Covishield: 21.86%). However, this
difference was not statistically significant
(p=0.121).

Table 1. Comparison between symptomatic and asymptomatic COVID-19 positive cases (2020 vs 2021).

Year Symptomatic COVID-19 Asymptomatic COVID-19
2020 (First wave) 59.17% 40.83%
2021 (Second wave) 46.67% 53.34%

—— Tokad samples

Mo off pesswe

Figure 1. The total numbers of tests conducted vs. confirmed positive cases (May 2020-July 2021).

May  June Jul g Sept  Oct No

16.86
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40.02%
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Figure 2. The COVID-19 test positivity rate in Kolkata from May 2020 to July 2021.
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Figure 3. Age-wise comparison of the positive cases in Kolkata (2020 vs. 2021).
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Figure 4. Age group based comparison between gender in term of COVID-19 positivity (2020 vs. 2021)
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Figure 5. Comparison of vaccine efficacy in terms of positive cases.
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DISCUSSION

To the best of our knowledge, this is the first
such study concerning patient demographics
and COVID vaccine comparison conducted in
our part of the country. This retrospective
study finds that the positivity percentage
increases when the number of tests goes up,
i.e., there is a direct relation between the
positive cases and the number of tests
conducted. The testing number could be
influenced by several factors such as
restrictions during the lockdown, public
unawareness. Nevertheless, on the other
hand, people become complacent about
wearing masks and maintaining physical
distancing, which may lead to a rise in the
number of symptomatic individuals,
psychological factors like getting in contact
with positive individuals, and fear psychosis.

The maximum positivity was in October
(35.46%) in the first wave, which can be
attributed to the festive season in Bengal. In
2021, the COVID situation was under control
for the first three months — January to March.
Similarly, a study by Sharma in Delhi also
indicated that the test positivity rate was
highest from October 2020 to mid-November
2020 with a subsequent steep declining trend,
followed by a persistently low case burden
lasting until the first week of March 2021 [9]. It
is important to note that it was during this time
(30th December 2020) that Kolkata reported
its first case of mutant virus strain [Times of
India]. After that, there was a steep rise in
positivity, which heralded the second wave in
April 2021 (40.02%) and reached its peak in
May 2021 (44.94%), which also supports the
study by Sharma et al., which shows the
exponential growth of positivity from April 2021
onwards [9]. Thus, the findings of this study
are consistent with the Indian scenario, as a
direct correlation was observed between
COVID-19 test positivity fluctuation in this area
vis-a-vis country-wide fluctuation in the
number of cases. Mainly the double mutant
‘Delta’ strain (B.1.617) and the triple mutant
‘Bengal Strain’ (B.1.618) were responsible for
the increase of positivity during the second
wave [10,11]. The Delta strain along with the
triple mutant ‘Bengal strain’ (a deletion of two
changes in spike protein; deletion of H146 and
Y145; and mutation in E484K and D614G in
the S glycoprotein) show higher transmissibility
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and bypass antibody response induced from
natural infection or vaccine [9,11]. Genome
sequencing should be considered on a case-
to-case basis, as per the criteria laid down by
the Indian SARS- CoV-2 Consortium on
Genomics, for a better understanding of
mutants in a geographic area and to get a clue
if there is the emergence of any new strain,
which could turn into a Variant of concern and
leading to the third wave.

Many previous studies showed that
susceptibility to COVID-19, along with
pathogenic severity, is more in the older
people, who have co-morbidities like
hypertension, diabetes, and structural lung
diseases. [12-15]. However, interestingly, the
age group analysis in our study reveals that
compared to 2020 (first wave), the positivity
percentage for the older population decreased
in 2021 (second wave). The most probable
reason for this is vaccination, which started for
the general population in India from March
2021 for above 60 years and from 1st April
2021 for above 45 years age groups.
Furthermore, this could also be the reason
why the younger age groups showed an
increase in the percentage of positivity during
the second wave as they were not covered by
vaccination.

Although clinical characteristics suggest both
males and females are equally likely to get
COVID-19 [16], clinical outcomes in various
studies suggest otherwise. Some studies show
males are predominantly more affected than
females, while others show the opposite [17]. It
can be suggested that higher ACE, expression
and activity in males than females may
contribute to sex differences in COVID-19
infection and fatality. Many studies have noted
that ACE, activity is higher in males than in
females [18,19].

In the gender-based analyses of four different
age groups in our study, the males showed
higher positivity (58.02%) than females
(41.98%) during these 15 months in general,
but in the second wave, the positivity rate
decreased, with an opposite effect in females
particularly in the younger age groups. It may
be true that females encounter lesser severity
in COVID infection than males [20] as they
have higher cell-mediated and humoral
immune responses [21]. However, the results
can be explained by a study performed in Uttar
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Pradesh and Bihar of India by Pinchoff et al..
This study revealed that women were less
likely to practice COVID-appropriate behavior
because they could not correctly identify the
main COVID-19 symptoms due to challenges
in accessing information or receiving less
accurate information of COVID-19 symptoms
[22]. Another probable reason may be gender
discrimination in  society as regards
vaccination.

The increase of asymptomatic patients in the
second wave may mean more awareness
among the people during the second wave,
prompting them to go for testing early, when
the infection was still incubating. Also, several
patients did not divulge their symptoms while
presenting themselves for testing, especially
during the second wave. This result also
supports the findings of a Hong Kong study
where it was observed that asymptomatic
individuals were more during the second and
third waves than during the first [23].

In a nutshell, the main demographic features
captured in this study showed a shift in the
mean age of COVID-19 positive cases from
the elderly age group to the younger age
group; a proportionate increase of female
positivity; and an increase in asymptomatic
positive cases during the second wave in
comparison to the first wave.

Immunity acquired from COVID-19 infection or
vaccination is not permanent, and re-infection
(breakthrough infection) after vaccination is
common [24-26]. Though Singh et al. [26] did
a study about breakthrough COVID-19
infection post-vaccination, our study is unique
in that the sample size is greater than the
previous study. Our study shows that in the
post-vaccination scenario, however, Covishield
was more effective after the first dose. Still,
after the second dose, both Covishield and
Covaxin were equally effective. Covishield is a
recombinant replication-deficient chimpanzee
adenovirus-vectored vaccine encoding only
SARS-CoV-2 spike antigen, and Covaxin is a
3-propiolactone inactivated whole virion
vaccine having all structural SARS-CoV-2
antigens [28]. Theoretically, therefore, as the
new variants have mutations in the spike
proteins, Covishield (targeted against the spike
protein) is less likely to be effective than
Covaxin (targeted against the whole virion).
However, this could not be established through
our study. Though in some studies, it was
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observed that seropositivity is higher following
Covishield vaccination than Covaxin, both
afterlstdose [27]and second dose [28], but no
direct study proves that the humoral antibody
response has a direct relationship with the
efficacy of the vaccine. Nevertheless, it must
be acknowledged that a greater number of
people got Covishield (n=2,224) than Covaxin
(n=348). In addition, the period between 2
doses of Covishield is greater than that for
Covaxin. Thus, the limitation of our study is
that the sample size of the second dose of
Covaxin (n=119) is by far less compared to
that of Covishield (n=709). However, despite
the simplicity of our findings, there are some
interesting insights in the first two waves of
COVID-19 which may be useful.

There are also some other limitations in this
study. Restrictions influence the testing
number during lockdown periods. In this study,
detailed clinical COVID-19 data could not be
retrieved. The co-morbidities were not
collected in the Specimen Referral Forms as
efficiently during the second wave due to lack
of declaration by the patients, against those
were captured during the first wave. Due to
this limitation, this study could not include the
comparative study of positivity rates in different
age groups concerning co-morbidities during
the first and second waves. Again the results
are based on past data, and they may not
reflect the present scenario.

Conclusion: COVID-19 cases in Kolkata are
similar to the overall pattern in India; however,
in the second wave, young and middle-age
groups, females, and asymptomatic cases
were significantly more than the first wave.
Again Covishield vaccine was found more
effective after the first dose, but after the
second dose, they are almost similar in
efficacy.
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