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Key Points

Question: Did SARS-CoV-2 B.1.617.2 (Delta) variant infections show varied demographic
characteristics in comparison to wild type strains?

Findings: In this cross sectional study viral genomic sequences of 9500 COVID-19 patients
were analyzed. As the key findings, increased involvement of young (0-19 year) and women,
lower mean age for contracting infection and symptomatic illness/hospitalization, higher
mortality, and frequent incidences of post-vaccination infections with delta variant in
comparison to wild type (WT) strain (B.1) were observed.

Meaning: The findings of this study suggest that delta variant has varied demographic
characteristics reflecting increased involvement of the young and women, and increased
lethality in comparison to wild type strains.

Abstract

Importance: Higher risks of contracting infection, developing severe illness and mortality
are known facts in aged and male sex if exposed to the wild type SARS-CoV-2 strains
(Wuhan and B.1 strains). Now, accumulating evidence suggests greater involvement of lower
age and narrowing the age and sex based differences for the severity of symptoms in
infections with emerging SARS-CoV-2 variants. Delta variant (B.1.617.2) is now a globally
dominant SARS-CoV-2 strain, however, current evidence on demographic characteristics for
this variant are limited. Recently, delta variant caused a devastating second wave of COVID-
19 in India. We performed a demographic characterization of COVID-19 cases in Indian
population diagnosed with SARS-CoV-2 genomic sequencing for delta variant.

Objective: To determine demographic characteristics of delta variant in terms of age and sex,
severity of the illness and mortality rate, and post-vaccination infections.

Design: A cross sectional study

Setting: Demographic characteristics, including vaccination status (for two complete doses)
and severity of the illness and mortality rate, of COVID-19 cases caused by wild type strain
(B.1) and delta variant (B.1.617.2) of SARS-CoV-2 in Indian population were studied.

Participants: COVID-19 cases for which SARS-CoV-2 genomic sequencing was performed
and complete demographic details (age, sex, and location) were available, were included.

Exposures: SARS-CoV-2 infection with Delta (B.1.617.2) variant and wild type (B.1) strain.

Main Outcomes and Measures: The patient metadata containing details for demographic
and vaccination status (two complete doses) of the COVID-19 patients with confirmed delta
variant and WT (B.1) infections were analyzed [total number of cases (N) =9500, Npeita
=6238, Nwr=3262]. Further, severity of the illness and mortality were assessed in subsets of
patients. Final data were tabulated and statistically analyzed to determine age and sex based
differences in chances of getting infection and the severity of illness, and post-vaccination
infections were compared between wild type and delta variant strains. Graphs were plotted to
visualize the trends.
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Results: With delta variant, in comparison to wild type (B.1) strain, higher proportion of
lower age groups, particularly <20 year (0-9 year: 4.47% vs. 2.3%, 10-19 year: 9% vs. 7%)
were affected. The proportion of women contracting infection were increased (41% vs.
36%). The higher proportion of total young (0-19 year, 10% vs. 4%) (p=.017) population and
young (14% vs. 3%) as well as adult (20-59 year, 75% vs. 55%) women developed
symptoms/hospitalized with delta variant in comparison to B.1 infection (p<.00001). The
mean age of contracting infection [Delta, men=37.9 (x17.2) year, women=36.6 (+17.6) year;
B.1, men=39.6 (£16.9) year and women= 40.1 (+17.4) year (p<.001)] as well as developing
symptoms/hospitalization [Delta, men=39.6(+ 17.4) year, women=35.6 (+16.9) year; B.1,
men=47(+18) year and women= 49.5(£20.9) year (p<.001)] was considerably lower. The
total mortality was about 1.8 times higher (13% vs. 7%). Risk of death increased irrespective
of the sex (Odds ratio: 3.034, 95% Confidence Interval: 1.7-5.2, p<0.001), however,
increased proportion of women (32% vs. 25%) were died. Further, multiple incidences of
delta infections were noted following complete vaccination.

Conclusions and Relevance: The increased involvement of young (0-19 year) and women,
lower mean age for contracting infection and symptomatic illness/hospitalization, higher
mortality, and frequent incidences of post-vaccination infections with delta variant compared
to wild type strain raises significant epidemiological concerns.

Keywords: SARS-CoV-2 Delta variant, COVID-19, epidemiology, demographic
involvement, severity of illness
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Introduction

Delta variant of SARS-CoV-2 (B.1.617.2) has caused recent COVID-19 waves and spikes in
multiple countries and it is now a globally dominant strain!. Structural and functional
analyses of the lineage characterizing mutations in the spike glycoprotein have predicted
potential alterations in virus-host interactions and masking of the antibody binding sites
leading to increased transmissibility, lethality, and immune escape capabilities for this
variant>*, which were further validated in recent animal model>® and human studies’'°.
Available studies precisely indicate that delta is at least 50-60% more transmissible than
alpha variant (B.1.1.7)!! and are capable of immune escape against the natural infections with
previous SARS-CoV-2 strains, the COVID-19 vaccines, and therapeutically used monoclonal
antibodies>!!.

The emerging SARS-CoV-2 variants have been reported to vary from wild type (WT) strains
(Wuhan strain and B.1) in demographic characteristics, such as age and sex based
vulnerability for contracting infection, developing severe illness, and risk of mortality
Against the established pattern of higher vulnerability for the aged and male sex, which is
explained by the established immunological reasons'®2°, the emerging variants are involving
young and female sex in increasing proportion*!>"!>. However, the studies, which have
examined the shift in demographic characteristics for the delta variant, are currently limited.
Recently, a devastating second COVID-19 wave driven by delta variant occurred in India'!*!.
First COVID-19 wave, similar to other parts of the world, was driven by WT strains in India.
First variant with significantly increased transmissibility and lethality was alpha variant,
which turned to be a dominant strain by 2020°!. Alpha variant caused the frequent increase in
the daily cases across the Indian states, in between multiple other variants were also reported,
however, none of them could lead a significant COVID-19 wave, until the arrival of delta
variant®!. The first case of delta variant was reported from India by December, 2020%';
however, the second COVID-19 wave was not evident before April, 2021. The second wave
continued for months, only seeing a fall in July, 20212!.

4,12-15

The demographic characterization of the COVID-19 infections with delta variant across the
population groups is an urgent requirement to decide relevant health policy measures
preventing recurrent COVID-19 waves. In this study, we analyzed the demographic and
associated clinical metadata of COVID-19 cases with SARS-CoV-2 WT (B.1) and delta
variant strains in the Indian population, to fulfill that lacunae.

Materials and methods
Data collection and processing
(Design, Setting, Participants, Exposure, Data sources/ measurement, Bias, Study size)

A cross-sectional study was conducted for determining the demographic characterization of
the SARS-CoV-2 B.1.617.2 (Delta) variant infections in Indian population. The SARS-CoV-
2 genomic sequence reports from India (patient sample collection date not later than 31% July,
2021) were accessed from EpiCoV™ database of Global Initiative on Sharing All Influenza
Data (GISAID) (https://www.gisaid.org/) using automatic search function feeding
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information for geographical location, SARS-CoV-2 lineage and collection dates. No further
distinction of specific geographical locations within India was made while accessing the data.
A similar search strategy was applied to retrieve a comparative metadata for the COVID-19
cases with WT B.1 strain (Wuhan strain with D614G mutation) reported on GISAID since
first COVID wave. The metadata files of the delta variant (test group) and WT (control
group) strains sequences were downloaded from the individual GISAID accession
proportions, checked and confirmed for the accuracy of lineage information, and were
screened for the demographic details (age and sex) and vaccination status (for two complete
doses). Further, the clinical data (informing severity of the illness, and mortality) of the cases
for the WT and delta variant strains were assessed using a repeat search feeding ‘patient
status’ as the additional input. The filtering of the collected data was done by discarding the
sequence reports containing no or incomplete information, and duplication (repeat
sequencing from same individuals). Any selection bias in data collection was taken care of by
random sampling for the confounding factors (age, sex, date of collection, and geographical
location). Sampling and data entry errors were rechecked and verified.

Data analysis and presentation
(Quantitative variables, statistical methods)

The final data were spread in the excel sheets and analyzed for the distribution by age and
sex. Age distribution of the delta variant infections was presented at ten-year interval.
Additionally, for the analysis of clinical outcomes total cases were divided in three broad age
groups as follows: ‘young’ (0-19 year), ‘adult’ (20-59 year), and ‘elderly’ (60 year and
above). Clinical outcomes of the positive cases were categorized as ‘asymptomatic/mildly
symptomatic’ (including the cases in home isolation and/or quarantine with no overt
symptoms or mild symptoms), ‘symptomatic/hospitalized’ (including the cases with overt
symptoms, currently hospitalized or released/recovered after hospitalization), and ‘demised’.
Individual categories were analyzed for the age and sex distribution. For the determination of
mortality, the statuses of all the categories other than ‘demise’ were considered as ‘living’.
Categorical data were presented as frequency and/or proportions. The continuous data were
presented as mean (or median) + standard deviation (SD).

The statistical tests were performed to evaluate inter-group differences with the help of MS
Excel 2019 and XLSTAT package. Normality of the data was examined by Kolmogorov-
Smirnov test. Two sample Student’s t test and ANOVA were used for normally distributed
data. Games-Howell Post-Hoc Test was applied for inter-group comparisons. Kruskal Wallis
H test was used for skewed data. Chi square test was used for categorical variables.
Multinomial logistic regression was used for estimation of odd ratio in reference of delta
variant versus WT strain. Results were considered statistically significant at p-value < 0.05.
Graphs were plotted to visualize the data trends.

Results

We assessed the genomic sequence reports for a total of 8269 and 3767 cases of delta variant
and WT B.1 strains, respectively. After filtering the data, a total of 6238 cases of delta variant
and 3262 cases of WT B.1 strain were available for demographic analysis. Among the
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screened cases 24 incidences of delta infection following two complete doses of vaccines
were found, however, no post-vaccination infections were noted with B.1. Similarly, a total
of 659 and 320 sequence reports with information on ‘patient status’ were present in the
database for delta and B.1 strains respectively, and after filtering of the data 647 and 276
cases were available for analysis of the severity of illness and mortality in terms of age and
sex.

Demographic distribution:

The frequent incidences of delta variant as well as B.1 strain infections were noted across the
age groups (N=6238), including the young (0-19 year) (Fig. 1). The prevalence of infections
was higher with delta variant in comparison to the B.1 strain in young population, the highest
in 0-9 year followed by 10-19 year. Conversely, relatively lower infections were noted in >
60 year age groups with fewer exceptions (Fig. 1). Higher proportion of men were infected
compared to women with delta variant (59% vs. 41%, N=6238) as well as B.1 (64% vs. 36%,
N=3262). The mean age of contracting infection was 37.9 (+17.2) year for men and 36.6
(£17.6) year for women in delta variant infections in comparison to 39.6 (£16.9) and 40.1
(£17.4) years, respectively, in B.1 strain infections (p<.001).

= Delta Men  E Delta Women WT Men WT Women

30.00%

25.00%

20.00%

(Npaa 6238, Nyy7=3262)

15.00%

10.00%

Percentage of SARS-CoV-2 positive cases

5.00%

0.00%

50-59 60-69

Age groups (in years)

Figure 1. Demographic distribution of SARS-CoV-2 B.1.617.2 (Delta) variant and Wild
type (WT) strain (B.1) infections in Indian population.
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Patient status:

The cases were noted under all categories for delta variant as well as B.1
(asymptomatic/mildly symptomatic, Npeiw =72, Nwr=24; symptomatic/hospitalized Npei =262,
Nwr=130; living but symptom status not known Npeiw =228, Nwr=102; and demised, Npei. =85,
Nwr=20). The demographic distribution of the patient status data in reference to age groups and sex
has been shown in Fig. S1.

Symptomatic illness and hospitalization: The cases which developed symptoms and
required hospitalization were reported in each age group, including the young (0-19 year) for
both the strains (Fig. 2a) However, a higher proportion of total symptomatic/hospitalized
cases by delta variant were contributed by ‘young (0-19 year) (10% vs. 4%) and adult (75%
vs. 66%) in comparison to B.1 (p=.017). Further, a higher proportion of young (14% vs. 3%)
and adult (75% vs. 55%) women, albeit not men, developed symptoms and required
hospitalization with delta variant in comparison to B.1 infection (p<.00001) (Fig. 2b). The
mean age of developing symptoms/hospitalization for men and women was 39.6(+ 17.4) and
35.6 (£16.9) years in cases of delta and 47(x18) and 49.5(+20.9) years in cases of B.1,
respectively (p<.001).

= Delta =EWT(B.1)
80%
70%
60%

50%

=132

40%
30%
20%

10%

0%
Young (0-19 year) Adult (20-60 year) Elderly (60 year and
above)

Percentage of symptomatic/ hospitalized cases,
Npeia=262, Ny

Age groups

Figure 2a. Distribution of ‘symptomatic/hospitalized’ cases with SARS-CoV-2 B.1.617.2
(Delta) variant and Wild type (WT) strain (B.1) infections in reference to age.
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= Young (0-19 year) Adult (20-59 year) Elderly (60 year and above)
80%
70%

60%

276

50%

40%

30%

20%

10%

0%

Percentage of symptomatic/hospitalized cases,
N peita=647, Ny

Delta WT (B.1) Delta WT (B.1)

Men Men Women Women

Sex

Figure 2b. Distribution of ‘symptomatic/hospitalized’ cases with SARS-CoV-2 B.1.617.2
(Delta) variant and Wild type (WT) strain (B.1) infections in reference to sex.

Total mortality and risk of death: Out of the total cases, approximately 13 % (85/647) and
7% (20/276) died due to illness by delta and B.1 strains respectively. However, no deaths
were reported in the age groups < 20 year for delta as well as B.1 (Fig. 3a). Further, a higher
proportion of total mortality was contributed by adult (59% vs. 40%) with delta variant
infection in comparison to B.1. Higher proportion of men than women were died by delta
variant (68% vs.32%) as well as B.1 (75% vs. 25%). Notably, the proportion of total
mortality in women was increased (32% vs. 25%), however, a higher proportion of adult (20-
59 year) men (60% vs. 33%) but not women were died with delta variant compared to B.1
(p<.001) (Fig. 3b). The mean age of mortality due to illness for men and women was 56.6(+
13.5) and 58.8(x11.4) years in cases of delta and 60.7(£15.5) and 50.2(+15.7) years in cases
of B.1, respectively (p<.001). Risk of death was higher with delta variant infections
irrespective of the sex (Odds ratio: 3.034, 95% Confidence Interval: 1.7-5.2, p<0.001). Age
but not the sex, was able to predict risk of death. Lower age was marginally protective (Odds
ratio: 0.934, 95% Confidence Interval: 0.92-0.95, p<0.001) for both of the strains (Table 1).
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Figure 3a. Distribution of ‘demised’ cases with SARS-CoV-2 B.1.617.2 (Delta) variant
and Wild type strain (B.1) infections in reference to age.
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Figure 3b. Distribution of ‘demised’ cases with SARS-CoV-2 B.1.617.2 (Delta) variant
and Wild type strain (B.1) infections in reference of sex.
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Table 1 Viral and host factors predicting risk of death.

Statistical 95% Confidence
Predict v/ Odds Interval
redictor distribution significance (p ratio
value)
Lower Upper
SARS-CoV-2 lineage:
B.1.Delta 3.93 <.001 3.034 1.744 5.277
Age -9.10 <.001 0.934 0.920 0.947
Sex: Men-women
-1.11 0.267 0.765 0.477 1.227

Post-vaccination infections: We noted the incidences of delta infection following two
complete doses of vaccines (N=24, men=12, women=12), however, no post-vaccination
infections were noted with B.1. Post-vaccination infections with delta variant were reported
across the age groups (except 0-9 year and 10-19 year, which is explained by the fact that
COVID-19 vaccines were not administered to below 18 years age in India until the period of
this study) and sex (Fig. 4). Mean age of post-vaccination infection was 44.48(+16.17) year
for total cases and 40.4(x£11.9) year for men and 47.8 (£20.4) year for women. No significant
differences were noted for incidence of post-vaccination infections in terms of age groups
and sex.
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Figure 4. Demographic distribution of post vaccination (two complete doses) SARS-
CoV-2 B.1.617.2 (Delta) variant infections. (No post-vaccination infections were noted in
0-9 year and 10-19 year age groups explained by the fact that COVID-19 vaccines were not
administered to individuals below 18 year age in India until the period of this study.)

Discussion

Accumulating evidence indicate that SARS-CoV-2 variants have altered epidemiological
characteristics in comparison to WT strains>*?*>. Emerging variants are not only more
transmissible but are involving younger population in increasing proportion?*2, the severity
of the illness?, and capability for immune escape against natural and acquired immunity?¢
have also been significantly increased in comparison to the WT strains. Although, the delta
variant has become globally dominant by now, the studies presenting demographic
characteristics for this variant are currently very limited. The B.1 strain was the very first
variant with single significant mutation in the spike protein coding region (D614G), and had
contributed to the first COVID-19 waves globally. The studies established that it had
comparable epidemiological characteristics with original Wuhan strain*?’. In this study, we
used B.1 strain as a WT control to study the demographic characteristics of delta variant in
Indian population. Our analyses unraveled important observations regarding the changing
epidemiological characteristics of COVID-19 pandemic (Figs. 1-4, Table 1). In comparison
to B.1, with the delta variant higher proportion of young age (<20 year) population contracted
infection. The proportion of women contracting infection was also increased. A higher
proportion of young (<20 year) population developed symptoms and required hospitalization.
Further, sex disproportion was observed in developing symptomatic illness and
hospitalization as a higher proportion of young and adult women were affected. The mean
age of contracting infection as well as developing symptomatic illness/hospitalization was
considerably lower for men as well as women. The total mortality was about 1.8 times higher
(13% vs. 7%). Risk of death increased irrespective of the sex (Odds ratio: 3.034, 95%
Confidence Interval: 1.7-5.2, p<0.001). Although, the sex of the patients couldn’t predict
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death, an increase in the proportion of women were noted with delta variant infections.
Further, we noted multiple incidences of delta variant infections following two complete
doses of the vaccines.

Studies analyzing the demographic involvement by delta variant in Indian population are
currently scarce. Recently, G K et al®® presented their observations in Indian population using
data from national clinical registry for COVID-19. The authors studied clinical profiles of the
hospitalized patients in the period of second COVID-19 wave, which was mainly driven by
delta variant (however, no genomic sequence were informed by the authors to ensure that the
analyzed cases only represented those caused by the delta variant). Authors also studied the
hospitalized cases from the period of the first COVID-19 wave, which were supposedly
caused by WT strains. Authors noted a decrease in the mean age of total population for
contracting infection, as well as a reduction in proportion of cases in men during the second
wave. Authors further noted that in the second wave mortality among hospitalized patients
was 13.26 %, which was by 3.1 percent higher than the first wave. The increase in mortality
was seen in all age groups in their study except for <20 year of age, where mortality was
decreased®®. We have observed a similar trend in the susceptibility for contracting infection
and risk of mortality in terms of age and sex, except higher increase in total mortality with
delta variant in comparison to WT strain was observed in our study (13% vs. 7%), however
no deaths were noted in our study in <20 year age groups for both of the strains (Figs. 1-3,
Table 1).

India is one of the world’s highest populated country with very high proportion of young
(approximately 45 % <20 year)?®. Our analyses show that, in comparison to B.1, delta
variant infections have occurred in considerably higher proportion in <20 year age groups,
particularly in 0-9 year age group (4.47% vs. 2.3%) (Fig. 1). The proportion of symptomatic
cases and those requiring hospital admission were also increased in young (10% vs. 4%) (Fig.
2a). These findings indicate an age shift for delta variant, as the COVID-19 infections with
the WT strains were not common in young, and development of severe symptoms and need
of hospitalization was primarily limited to adult, more specifically in elderly'”!8,

Furthermore, we observed that, although, proportion of men was still higher than women for
contracting infection (59% vs. 41%), a higher proportion of women contracted infection
(41% vs. 36%) with delta variant. A higher proportion of young (14% vs. 3%) and adult
(75% vs. 55%) women than men (7% vs. 4% and 75% vs. 70% for young and adult,
respectively) developed symptoms/hospitalized with delta variant in comparison with B.1
(Fig. 2b). Although mortality rate was still higher for men, an increased proportion of women
died with delta variant compared to B.1 (32% vs. 25%). Biologically, severity of illness and
mortality risks are considered lower for the females in comparison to the males for the
infectious diseases for the mammals, including humans*’. Narrowing the gap between men
and women for symptomatic illness and mortality risks with delta variant presents an
important epidemiological concern.

Increased involvement of the lower age groups, primarily young, and narrowing the gap for
the rate of infection and severity of illness in terms of age and sex in delta variant infections
in comparison to the WT strains, have been indicated by the recent studies and surveillance
reports from United Kingdom where there has been a surge in delta variant infections®3!,
Despite of the established immunological privilege to the young'®?**? and women'®, as were
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reflected in the infections with WT strains'®!®, increased risks of contracting infection and

severity of illness in these demographic groups, indicates enhanced virulence/lethality in the
delta variant.

Lastly, the noted incidences of delta variant infections following two complete doses
COVID-19 vaccines in our study (Fig. 4) get supported by multiple recent reports of vaccine
breakthrough infections by this variant, including that from the Indian population®?>,

Collectively, the findings of this study elaborate on the changing demographic characteristics
of COVID-19 pandemic with emergence of delta variant. These findings are important in the
aspect, we have only considered those COVID-19 cases for the analysis for which delta
variant infections are confirmed by genomic sequencing, ensuring the accuracy of the
presented data. These observations can be helpful in deciding health policy measures for
preventing recurrent COVID-19 waves as well as in estimating the possible dangers of
further variations in delta strain, which are now being reported across the globe'.

The findings of this study and others describing demographic involvement in delta variant
infections are confirming a shift from the established pattern for the WT strains. There could
be multiple factors contributing to this epidemiological shift, most importantly, the variant’s
intrinsic properties, such as increased transmissibility, virulence, and immune escape
capabilities, as have been indicated by the recent studies’ **!1?®34_ A sudden spurt in the
number of cases during the second wave and consequent over-burdening of the emergency
health response system could have been a possible contributory factor in the increased
mortality noted with delta variant. In contrast, the prioritized vaccination of the > 45 year old
might have protected vaccinated elderly population and contributed to lowering of the mean
age for COVID-19 involvement.

Limitations of the study

Our study has multiple limitations, which need to be considered while interpreting the
findings. Firstly, our data for reporting post-vaccination infections and patient statuses are
limited, hence related observations may need further validation from the studies with larger
sample size. Secondly, our data for the vaccination status details were not available in most
of the accessed genomic sequence reports, hence our data for the post-vaccination infections
doesn’t reflect on the prevalence of such cases in the total population. Lastly, we have not
taken into account the influence of the confounding factors, such as, comorbidities,
vaccination status, and previous COVID-19 infection, etc., on clinical outcomes of the
studied cases, which may have influenced the quality of the results.
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