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Abstract

Introduction: This study analyzed the age and sex distribution of COVID-19 patients during the initial three COVID-19 waves in Puducherry,
India, from August 2020 to March 2022, to understand the distribution of infection across different demographic groups.

Methods: The disease surveillance program conducted at ICMR-Vector Control Research Centre processed 79,705 Throat Swab/Nasal Swab
(TSNS) samples received from various institutions in Puducherry through the Integrated Disease Surveillance Program (IDSP). Real-time
reverse-transcriptase-polymerase chain reaction (rRT-PCR) was performed following approved protocols.

Results: Test positivity rates during the second (14.6%) and third waves (25.1%) were significantly higher than the first wave (11.4%). In the
first wave, children (p < 0.001) and elderly individuals (p = 0.017) had a lower risk of testing positive than adults. However, in the second
wave, elderly individuals had a 1.12 (95% CI: 1.03 — 1.23) times greater risk of contracting COVID-19 (p = 0.013). Children had a lower risk
of testing positive across all waves (p < 0.001). A significant sex difference was noted only in the first wave, with males having a 1.27 (1.18-
1.37) times greater chance of being COVID-19 positive. The mean age of female patients was significantly younger than male patients in the
third wave (p = 0.008). The third wave showed an increasing trend of infection across all age groups and sexes, especially among younger
individuals.

Conclusions: The study highlights an increasing trend of infections across all age groups and sexes during the third wave. Micro-
epidemiological analyses are crucial for developing targeted intervention strategies that address age and sex demographics effectively.

Key words: COVID-19; rRT-PCR; disease transmission; age trend; sex distribution; Puducherry; India
J Infect Dev Ctries 2025; 19(8):1143-1151. doi:10.3855/jidc.20689
(Received 07 August 2024 — Accepted 28 October 2024)

Copyright © 2025 Britto ef al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

Coronavirus disease 2019 (COVID-19) originated
in Hubei Province, China, in 2019 and spread to
approximately 200 countries by the end of April 2020
[1]. It has rapidly spread across the world with
extensive health, social, economic, and political
implications. India, a low-and middle-income country
with the second largest population in the world, has put
forth a long, brave fight against the pandemic by
imposing early lockdowns and rapidly establishing
testing centers across the nation. Since the first reported
case of COVID-19 in India on 30 January 2020, the

country has experienced multiple phases of the
pandemic, with significant peaks and troughs
contributing to the waves of infection. Distinct viral
strains shaped India's three major COVID-19 waves:
the first wave (mid-2020) by the original strain, the
second wave (early 2021) by the Delta variant
(B.1.617.2), and the third wave (late 2021 to early 2022)
by the Omicron variant (B.1.1.529) [2,3]. By mid-2022,
India had witnessed more than 43 million COVID-19
cases, including 526,000 deaths [4]. While the Omicron
variant spread rapidly, it was linked to a lower
incidence of hospitalization and death compared to the
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Delta variant [5].

Although SARS-CoV-2 is known to affect all age
groups, several assumptions exist on age-related
susceptibility and outcome variations. Research from
various parts of the world has indicated that the second
wave seemed to affect younger age groups compared to
the first [6—11]. In contrast, Germany reported an
increase in the average age of the affected population
over time, while a study from central India found no
significant age-related differences in infection rates
[12,13]. The sex distribution of infections has also been
the focus of studies worldwide, with males generally
showing higher rates of severe disease and mortality
compared to females, though infection rates do not
always follow the same pattern [14—17]. This was
substantiated by studies in countries like Spain and
Nigeria, where males were found to have higher
infection rates than females [18,19].

Sociodemographic susceptibility may be influenced
by a variety of factors, including pandemic control
measures such as quarantine and vaccination, in
addition to genetic influences. The biological
determinants of age and sex susceptibility to COVID-
19 in India have been studied, revealing that females in
younger age groups (< 35 years) have a greater chance
of infection than males. Moreover, it has been observed
that the probability of infection gradually decreases
with age in women and increases with age in men [20].
Environmental factors were also found to be associated
with COVID-19 vulnerability [21]. COVID-19
transmission in India was reported to be worsened by
inadequate access to basic amenities such as indoor
latrines, drainage, electricity, and drinking water, while
the presence of elderly populations slowed its spread
[22]. In many low-income and rural households, shared
communal spaces for essential activities made physical
distancing difficult. Furthermore, poor healthcare
facilities and low education levels correlated with
fatality rates [22]. Given India’s unique situation with
its large population size, complex socioeconomic
structure, geographical and cultural disparities, and
interstate migration, understanding the
sociodemographic patterns of a pandemic is crucial for
public health interventions.

Puducherry is a Union Territory in the coastal
region of southern India, with four geographically
separate districts. It is a destination for tourists across
the state and national borders, accounting for less than
0.5% of the COVID-19 cases reported in India. The
state has an estimated population of approximately 1.6
million, with a sex ratio exceeding the national average,
at 1037 females for every 1000 males [23]. The elderly
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population (aged 60 and above) accounts for about 10%
of the total population, while around 60% falls within
the 18-60 age group. In this study, we present an
analysis of the COVID-19 laboratory data at the Indian
Council of Medical Research (ICMR)-Vector Control
Research Centre (VCRC), during the three initial
epidemic waves of COVID-19 (August 2020 — March
2022) to identify trends in COVID-19 positivity with
regard to age and sex distribution.

Methodology
Laboratory Setup and Sample Collection

The ICMR-Vector Control Research Centre,
Puducherry, operationalized a COVID-19 testing
laboratory in August 2020 to support the state
government’s testing efforts. The laboratory processed
throat and nasal swab (TSNS) samples were collected
from individuals presenting with suspected COVID-19
symptoms such as fever, cough, fatigue, headache, sore
throat, rhinitis, myalgia, dyspnea, etc. The samples
collected from 32 Primary Health Centers (PHCs) and
Indira Gandhi Medical College and Research Institute
(IGMC & RI), a tertiary care hospital in Puducherry by
the Integrated Disease Surveillance Program (IDSP)
and State Public Health Department of Puducherry
were transported in 2 or 3mL of the viral transport
medium (VITM) to COVID-19 testing laboratory at
ICMR-VCRC. Each sample was accompanied by the
ICMR Specimen Referral Form for COVID-19, which
contained relevant details including the individual’s
name, age, sex, address, contact number, and type of
specimen collected.

RNA Extraction and Real-Time PCR

Viral nucleic acid was extracted from the TSNS
samples using the QIAamp viral RNA mini kit (Qiagen,
Hilden, Germany), RNAsure COVID-19 RNA
extraction kit (Trivitron Healthcare Pvt Ltd, Chennai,
India), and MagRNA-II Viral RNA Extraction kit
(GENES2ME Pvt Ltd, Haryana, India). These
extractions followed the manufacturer's protocols. The
extracted RNA was then quantified for concentration
and purity using the Thermo Scientific™ pDrop.

Extracted viral RNA isolates were subjected to real-
time polymerase chain reaction (RT-PCR) using one of
the 10 commercially available RT-PCR kits that had
been approved by ICMR for the detection of SARS-
CoV-2. The kits were sourced from the ICMR depot
and the Department of Health and Family Welfare,
Puducherry. Details of the RT-PCR kits, including their
origin, reaction conditions, RNA volumes, target genes,
and threshold cycle (Ct) values, are provided in the
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Table 1. COVID-19 RT-PCR results among the samples tested.

COVID-19 test results

J Infect Dev Ctries 2025; 19(8):1143-1151.

Total number of

Wave Positive (%) Negative (%) Others (%) * samples tested
First 3,092 (11.4) 21,778 (80.6) 2,165 (8.0) 27,035
Second 5,964 (14.6) 33,651 (82.7) 1,084 (2.7) 40,699
Third 3,006 (25.1) 8,794 (73.5) 171 (1.4) 11,971
Total 12,062 (15.1) 64,223 (80.6) 3,420 (4.3) 79,705

*Inconclusive results/ rejected samples due to insufficient quantity.

Supplementary Table 1.

The RT-PCR tests were performed using either the
Light Cycler 96 (Roche) or CFX96 real-time systems,
following the respective manufacturer's instructions.
The data generated during the COVID-19 pandemic
were analyzed to assess trends in age and sex
distribution of SARS-CoV-2 infections.

Data Analysis

The data analysis was conducted using a total of
79,705 samples, which were collected during three
distinct waves of the COVID-19 pandemic in
Puducherry. These included 27,035 samples from the
first wave (August 2020 to November 2020), 40,699
samples from the second wave (May 2021 to December
2021), and 11,971 samples from the third wave
(January 2022 to March 2022). The delineation of
COVID-19 pandemic waves lacks a universally
accepted definition, as different authors have proposed
varying criteria [24]. These criteria can include factors
such as infection rates, the emergence of new variants,
changes in public health measures, etc. For this study,
we defined a new wave based on a weekly test positivity
rate of more than 5%, which was also used to guide the
relaxation of restrictions in containment zones [25].

The collected data were entered into Microsoft
Excel and analyzed using Stata 14.0 software.
Descriptive statistics, including mean and standard
deviation, were used to represent age in years.
Participants were classified into age groups, and
proportions were calculated for comparison across the
waves. For adjusted analysis, three age categories were
made based on the COVID-19 vaccination policy in
India (< 18 years, 19-60 years, and > 60 years). The chi-
square test was used to compare age and sex
distributions across the three waves, while the mean age
of male and female patients was compared using
analysis of variance (ANOVA). Logistic regression
analysis was used to examine the risk of contracting
COVID-19 in different age and sex groups. A p-value
of less than 0.05 was used to determine statistical
significance.

Ethical Considerations
Approval for a waiver of participant consent, as

well as for the use of data generated during the three
waves of the pandemic, was obtained from the
Institutional Human Ethics Committee of ICMR-
VCRC, Puducherry (IHEC-0122/N/S).

Results
Test Positivity Rates Across Waves

The results provide insights from the analysis of
79,705 samples tested during the three waves of
COVID-19 in Puducherry. Across the three waves, the
test positivity rates increased significantly, starting at
11.4% in the first wave, rising to 14.6% in the second
wave, and peaking at 25.1% in the third wave. An
overview of the RT-PCR results of samples tested
across the three waves of the pandemic is given in Table
1. Compared to the first wave, the odds ratios of
COVID-19-positive samples were 1.33 (1.27-1.39), p <
0.001 for the second wave, and 2.60 (2.46-2.75) for the
third wave.

Age and Sex Distribution

The mean age of COVID-19-positive patients was
similar in the first two waves but decreased slightly in
the third wave. Specifically, the mean age was 38.4 (+
17.8) years in the first wave, 38.5 (= 16.6) years in the
second wave, and 36.5 (£ 16.8) years in the third wave.
The most affected age group across all waves was 41-
60 years, followed by the 19-40 years category. All age
groups showed a significantly greater positivity rate

Figure 1. Age distribution of COVID-19 patients stratified by sex.
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Table 2. Age and sex distribution of patients with laboratory-confirmed COVID-19.

. Wave I Wave 11 Wave 111
Demographics of Number of Number of Number of V4
COVID-19 patients samples tested Positive (%) samples tested Positive (%) samples tested Positive (%)
Age (years)
<5 731 47 (6.4) 1,089 100 (9.2) 271 45 (16.6) <0.001
6—18 4916 387 (7.9) 6,067 598 (9.9) 1,819 403 (22.2) <0.001
19-40 10,852 1,277 (11.8) 18,732 2,693 (14.4) 5,739 1,372 (23.9) <0.001
41 -60 7,421 1,035 (14.0) 11,289 1,969 (17.4) 3,099 938 (30.3) <0.001
> 60 3,115 346 (11.1) 3,522 604 (17.2) 1,043 248 (23.8) <0.001
Gender
Male 14,077 1,765 (12.5) 22,813 3,305 (14.5) 6,664 1,693 (25.4) <0.001
Female 12,958 1,327 (10.2) 17,886 2,659 (14.9) 5,307 1,313 (24.7) <0.001

* Chi-square test.

when moving from the first wave to the third wave (p <
0.001 for all age -categories). Although males
constituted a greater number of patients in all the waves,
the test positivity rate was comparable between males
and females in the second and third waves. The age and
sex distribution of the patients with laboratory-
confirmed COVID-19 cases over the study period are
shown in Table 2.

The mean age of the male COVID-19 patients in the
first three waves was 38.56 (£ 17.58), 38.38 (£ 16.70),
and 37.20 (£ 17.11) years, respectively, which is a
statistically significant difference (p = 0.001). Among
the female patients, the mean age decreased to 35.55 (%
16.47) years in the third wave, compared to 38.54 (+

Table 3. The risk associated with COVID-19 in terms of age and gender.

Period Demographlcs' of COVID- Number of samples tested
19 patients
Age (years)
19 - 60 18,273
<18 5,647
Wave 1 > 60 3,115
Gender
Male 14,077
Female 12,958
Age (years)
19-60 30,021
<18 7,156
Wave 2 > 60 3,522
Gender
Male 22,813
Female 17,886
Age (years)
19 - 60 8,838
<18 2,090
(Wave 3) > 60 1,043
Gender
Male 6,664
Female 5,307
Age (years)
19-60 57,132
<18 14,893
> 60 7,680
Gender
Combined Male 43,554
Female 36,151
Wave
First 27,035
Second 40,699
Third 11,971

18.09) years and 38.52 (+ 16.59) years in the first and
second waves, respectively (p < 0.001). Figure 1 shows
the sex distribution of the COVID-19 patients by age.
The mean age of the female patients was significantly
younger than that of the male patients in the third wave
of the pandemic (p = 0.008).

Wave-stratified Adjusted Risk analysis

Patients were classified as children (< 18 years),
adults (19-60 years), or elderly (> 60 years). The
adjusted analysis showed that in the first wave, both
children (OR =0.57, 95% CI: 0.51-0.63, p <0.001) and
elderly (OR = 0.86, 95% CI: 0.77-0.97, p = 0.017) had
a lower risk of testing positive for COVID-19 compared

. Adjusted
0,

Positive (%) OR (95% CI) )4
2,312 (12.6) 1 -

434 (7.7) 0.57 (0.51 - 0.63) <0.001

346 (11.1) 0.86 (0.77-10.97) 0.017
1,765 (12.5) 1.27 (1.18 - 1.37) <0.001
1,327 (10.2) 1 -
4,662 (15.5) 1 _

698 (9.7) 0.59 (0.54 - 0.64) <0.001

604 (17.2) 1.12 (1.03-1.23) 0.013
3,305 (14.5) 0.97 (0.92-1.03) 0.352
2,659 (14.9) 1 -
2,310 (26.1) 1 -

448 (21.4) 0.77 (0.69 — 0.86) <0.001

248 (23.8) 0.88 (0.76 — 1.02) 0.102
1,693 (25.4) 1.04 (0.95 - 1.13) 0.411
1,313 (24.7) 1 _
9,284 (16.2) 1 -
1,580 (10.6) 0.62 (0.59 — 0.66) <0.001
1,198 (15.6) 0.99 (0.92 - 1.06) 0.727
6,763 (15.5) 1.06 (1.02 - 1.10) 0.003
5,299 (14.7) 1 -
3,092 (11.4) 1 _
5,964 (14.6) 1.31(1.25-1.37) <0.001
3,006 (25.1) 2.56 (2.42-2.71) <0.001

1146



Britto et al. — Age and sex distribution of COVID-19 in Puducherry

to the adult population. However, in the second wave,
older individuals had a 1.12 (95% CI: 1.03-1.23, p =
0.013) times greater risk of testing positive for COVID-
19. Children had a significantly lower risk of testing
positive than adults in all the waves (OR = 0.62, 95%
CI: 0.59-0.66, p <0.001).

The sex difference was significant in the first wave,
where males had a 1.27 (95% CI: 1.18-1.37, p <0.001)
times greater chance of being COVID-19 positive. The
sex difference in COVID-19 positivity was not
significant in the second or third waves. The wave-
stratified adjusted risks for age and sex are shown in
Table 3.

Discussion

Several countries worldwide have experienced a
three-wave pattern of the COVID-19 pandemic with
varying degrees of severity. Many factors, including
government initiatives, perceived danger and
susceptibility among the population, and vaccine
availability/acceptability, may have contributed to the
difference in wave characteristics across the world [26].
A comparison of the initial three waves of COVID-19
showed a higher positivity rate in the third wave, where
more than one-fourth of the samples tested were
positive. In April-May 2021, new SARS-CoV-2
variants, namely, the B.1.617.1 and B.1.617.2 lineages,
were detected in India. These variants are believed to
have played a significant role in the surge of cases and
deaths during the second wave [27]. The Omicron
variant of the SARS-CoV-2 virus, which emerged later,
was primarily responsible for the third wave. It was
known to exhibit even greater transmissibility than
earlier variants, including the Delta variant [28,29]. In
addition, the results showed a clear increase in the
positivity rate across all age and sex groups during the
three waves of the pandemic. The working-age group
population (19-60 years) was the most affected in all
three waves, and children younger than 10 years were
the least affected, irrespective of sex and ethnicity [27].
Global evidence suggests that the second wave of
COVID-19 affected the younger adult population (18-
40 years) more than the first wave [7]. France [8], Spain
[9], Italy [10], and the USA [11] report a decrease in the
median age of COVID-19 patients over time, unlike in
Germany [12]. Patients were notably younger during
the second wave, indicating the spread of the illness
among the active working population. In contrast,
Shukla ef al. described a comparable age distribution of
COVID-19 cases across all age groups in the first and
second waves in the Gwalior district of Central India
[13]. Furthermore, an 11-year shift in the mean age of
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positivity from the first to the second wave was reported
in Uttar Pradesh, India [30]. Very few studies have
reported findings from the third wave of COVID-19.
Our data show that children were less affected than
adults in all waves in Puducherry. A review conducted
during the first wave of COVID-19 highlights that a
notable proportion of asymptomatic infections in
children can have significant epidemiological
consequences, as these children may play a role in the
transmission chain within the community [31]. The
findings from a retrospective study conducted in the
same setting suggest that the impact of COVID-19 on
children during both the first and second waves was
similar, with most cases being mild or asymptomatic
and a low mortality rate [32]. The elderly individuals
were protected in the initial wave, whereas they showed
a significantly greater risk of infection in the second
wave. The mean age of COVID-19 positivity decreased
in the third wave, with younger age groups showing an
increase in positivity rates. The great fear associated
with the novel virus and the austere restrictive measures
might have protected elderly people during the initial
wave of the pandemic. Later, there was ease in the
lockdown measures, and the working-age population
would have taken more of the infection into their
homes, transmitting it to the elderly people. With the
progression of the third wave, younger people and
children (who may have been mostly unvaccinated)
became more prone to infection as the community
started resuming its long-missed social life. Singh et al.
made a similar observation from a tertiary care setting
in Rajasthan, India, where the proportion of elderly
among COVID-19 patients showed a significant
increase in the third wave compared to the other two
waves [33].

Reports on sex differences in COVID-19 infection
vary over time and space. A systematic review of the
initial phase of the pandemic revealed higher infection
rates among men and highlighted smoking and alcohol
consumption as major factors associated with the high
prevalence [34]. A comparative study conducted in
India analyzing the initial two waves of COVID-19
revealed that the positivity rate among males was
consistently greater than that among females in both
waves [30]. A study from Intensive Care Units (ICUs)
in nine hospitals in Maharashtra, India, also reported a
significant difference in admissions by sex across the
first and second waves. Men accounted for 73.5% of
ICU admissions in the first wave and 68.4% in the
second wave [35]. A demographic comparison from a
tertiary hospital in Rajasthan reported that over two-
thirds across all three waves of the patients were men

1147



Britto et al. — Age and sex distribution of COVID-19 in Puducherry

[33]. A study from Central India reported that even
though males were more affected in both waves, the
incidence of infection among females increased by 9%
during the second wave [13]. Biological factors,
including immune responses, inflammatory markers,
and hormonal differences, along with socio-behavioral
factors, have been postulated to be involved in the sex-
specific associations between COVID-19 infection and
patient outcomes [14,36,37]. A study on COVID-19
vaccination highlighted a better immune response
among females and a negative correlation between age
and the immune response [38]. On the contrary, a
nationwide retrospective study from Taiwan shows a
higher proportion of women patients across all three
waves of COVID-19 [39]. An ecological study using
data from 177 countries reported a greater age-related
correlation between the incidence of COVID-19 and
female sex, while there was a stronger correlation
between age and mortality rates in males [40].

Our results indicated that although males were more
affected in the initial wave, the sex difference decreased
with time, showing comparable positivity rates across
both sexes in the second and third waves. The first wave
showed greater positivity in the 19 to 60-year-old age
group among the men, whereas the difference in sex-
based age distribution was less marked in the female
population. The positivity rate was greater among the
adult and elderly males in the third wave, whereas
elderly females were comparatively less affected.
Doerre et al. reported a greater infection risk among
women than men of working age and a greater risk
among elderly men than among women. A greater
number of contacts among women in the young and
middle-aged groups was proposed to be one of the
reasons for this difference [41]. Moreover, in a majority
of households, women were the primary caregivers of
COVID-19-infected people under home isolation [42].
Despite disparities in sex-based infection rates, most of
the literature agrees that men have a greater risk of
mortality than women [14-17].

This study has certain limitations that warrant
discussion. Firstly, the analysis was performed with the
available data, which restricts the ability to make
further attributions regarding other sociodemographic
and clinical factors, such as wvaccination status,
comorbidities, and the impact of prior infections. The
lack of these data points may introduce bias, as
individuals with varying access to healthcare or
differing health behaviors may not be accurately
represented. Secondly, defining the cutoff for a
pandemic wave is inherently complex, especially for a
disease like COVID-19.In this study, we have
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demarcated the waves based on the test positivity rate
of 5% in the Puducherry setting, which may differ from
the national data. Additionally, the data collection
methods relied on laboratory-confirmed cases, which
may not capture the full spectrum of infections,
including asymptomatic cases or those untested due to
limited access to healthcare facilities. External factors
such as changes in public health policies and the
emergence of new variants could also affect the results
and interpretation of the data. Despite these limitations,
the study provides valuable insights into age and sex
distributions among COVID-19-positive samples in
Puducherry, India, over a significant period during the
pandemic.

Conclusions

The COVID-19 pandemic exhibits spatiotemporal
dynamics characterized by continuous viral evolution,
shifting control strategies, fluctuating population
immunity (through prior infection and vaccination), and
variations in community responses. Monitoring these
factors, particularly across successive waves, is crucial
for understanding transmission patterns. Our findings
indicated a concerning trend in the third wave:
increasing infection rates across all demographics, with
a notable increase among younger age groups. While
adults remain the primary drivers of transmission,
increased social interactions and caregiving roles may
expose younger populations and females to greater risk.
We put forth some key recommendations for future
pandemic preparedness. Firstly, it is important to study
the demographic evolution throughout a pandemic and
adjust strategies accordingly. Understanding these
trends will enable the development of tailored public
health interventions to prevent the spread of infection
across various sociodemographic structures. Risk and
behavioral change communications promoting personal
protective measures should be tailored for all age
groups, with particular attention to vulnerable
communities. This approach requires implementing
targeted informational campaigns through various
media channels, taking into account literacy constraints
to ensure the messages are accessible and
comprehensible for all individuals. Additionally, the
ongoing emergence of new variants necessitates
continued surveillance across all population segments,
even with substantial vaccination coverage. High
mutation rates within the virus necessitate a
microepidemiological approach at the local and
regional levels. This can provide valuable data for
developing tailored interventions that effectively
mitigate transmission based on specific age and sex
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demographics. Finally, gender-sensitive approaches are
needed, recognizing that women’s exposure risks
increased due to caregiving roles during the pandemic.
Future pandemic plans should provide targeted support
for women in these roles while ensuring access to
healthcare services for all genders. This approach will
help minimize disparities in health outcomes, protect
vulnerable communities, and enhance overall pandemic
preparedness.
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Annex — Supplementary Items

Supplementary Table 1. Details of 10 commercial RT-PCR kits used in the study.

Name of the Kit and Regulatory . . . . Internal *Ct Cut off
kit manufacturer authority Reaction mixture Reaction conditions Thermocycler Target genes Control for Positive
BGI Genomics Real-
Time Fluorescent RT- Total 30 uL per reaction. 18.5 pL of 50 °C 20 mins — 1 cycle, LightCycler 96
PCR Kit for SARS- ICMR SARS-CoV-2 Reaction Mix, 1.5 uL of 95 °C 10 mins — 1 cycle, (Roche) and CFX96
CoV-2.BGI SARS-CoV-2 Enzyme Mix and 10 pL of 40 cylces of 95 °C 15sec  Real-time system
Genomics Co. Ltd, RNA template and 60 °C 30 sec (BioRad)
China.
Genes2me
VIRALDTECT I Total 20 L per reaction. 10 uL of 2X 55 0C 10 mins — 1 cycle, LightCycler 96
MuLtiplex Real- . . . 95°C3mins —1cycle, (Roche)and CFX96
X ICMR master mix, 1 pL of primer & probe mix o g
Time PCR. and 9 uL of RNA template 40 cycles of 95 °C 15sec  Real-time system
Genes2me Pvt Ltd, ’ P and 60 °C 60 sec (BioRad)
India
53 °C 5 mins — 1 cycle,
e . 95 °C 1 mins — 1 cycle, 5 LightCycler 96
IF[I]EgVSC ﬁ;ﬁfg ;r; Crfzg ICMR Tzi 225 JL [Ij 5 fc ;:52210;0{)1 "rln ngoirtlr(;als (t)cr cycles of 95° C 05 sec (Roche) and CFX96 ORFlaband N  Beta2-micro
Pyt Ltd. India ? uL of RNA, template and 60 C 10 sec, 35 Real-time system
? . : cycles of, 95 °C 01 sec (BioRad)
and 60 °C 01 sec
Two tube reaction mix. Tube 1
The reaction volume of 25 pL contained
12.5 pL of 2x reaction mix, 3uL ofE 55°C 15 mins — 1 cycle, ]
gene and RNaseP Primer and probe mix, 95 °C 3 mins — 1 cycle LightCycler 96
ICMR NIV, Pune. ICMR 0.5 puL of SSIIT or Taq enzyme mix, 5 uL 45 cycles of 95 °C 15 (Roche) and CFX96
of RNA template and 4 pL RNAse free o Real-time system
sec, 58 °C 30 sec and 40 .
water. °C 30 sec — 1 cycle (BioRad)
Tube 2 The Reaction mixture is the same 4
as above except 3 pL of primer probe
mix specific to RdRp and ORF gene
50 °C 15 mins — 1 cycle, .
Meril RTPCR. Meril Total 20 pL per reaction. 9 uL of master 95 °C 3 mins — 1 cycle, (Ri‘;ﬁ]clgiifile&?)% 6
Diagnostics Pvt Ltd ICMR mix, 1 pL of primer & probe mix and 10 40 cycles of 95 °C 15 sec Real-time system
India. uL of RNA template and 55 °C 40 sec, 25 °C me sy
(BioRad)
10 sec — 1 cycle
MyLab
Paglggcl:i()cch Total 25 pL per reaction. 3 uL of 50 °C 10 mins - 1 cycle, LightCycler 96
AR . detection mix, 6.25 uL of PCR mix-1, 1  95°C 3 mins - 1cycle, (Roche)and CFX96 ORF1 (RdRp)
Q;/f liﬁ;ﬂ]\;i&i kit. ICMR pL of PCR mix-2, 8 uL of RNA template 45 cycles of 95 °C 15sec  Real-time system Human RNascP
Sol}:l tions Pvt LZ and 6.75 pL of Nuclease free water and 60 °C 30 sec (BioRad)
India
NeoDx CoviDx
mPlex-4R SARS- Total 25 puL per reaction. 12.5 pL of 2x 50 °C 15 mins - 1 cycle, LightCycler 96
CoV-2. NeoDx ICMR master mix, 1.25 pL of 20x primer and 95 °C 2 mins - 1 cycle,  (Roche) and CFX96
Biotech Labs Private probe mix, 8 uL of RNA template and 45 cycles of 95 °C -15 Real-time system
Limited, DSS 3.25 uL of Nuclease free water. sec, 58 °C - 30 sec. (BioRad)
Imagetech, India
. 50 °C 15 min-1 cycle, 95 .
POCT Q-line RTPCR To}al 20 uL per reaction. 9 ;,LL of master °C 3 min - 1 cycle, 45 to LightCycler 96
. . mix, 1 pL primer & probe mix, 5 pL of o (Roche) and CFX96
ki. POCT service pvt ICMR 50 cycles of 95 °C -15 g
. RNA template and 5 pL RNAse free o o Real-time system
Itd, India sec, 55 °C - 40 sec, 25 °C X
water (BioRad)
- 10 sec- 1 cycle
Trivitron o . .
COVIDSURE Total 25 uL per reaction. 13 uLof 2. C 10 mins— 1 cycle,  LightCycler 96
X : ! . 95°C 3 mins — 1 cycle, (Roche) and CFX96
multiplex RT-PCR ICMR Enzyme mix, 4 uL primer & probe mix, 8 o .
. - 40 cycles of 95 °C 15sec  Real-time system
kit. Trivitron Health uL of RNA template. o .
Care India and 59 °C 30 seconds (BioRad)
Two tube reaction mix. Tube 1
The reaction volume of 25 pL contained
10 uL of 2x rcactlop mix, 4.65 L ofE 50°C 15 min-1 cyele, 95 ]
TRUPCR® SARS- gene and RNaseP Prlmer and probe mix, °C 5 min - 1 cycle, 40 LightCycler 96
o 0.35 pL of enzyme mix, 5 uL of RNA o ’ (Roche) and CFX96
CoV-2 Kit, Kilpest ICMR cycles of 95 °C -5 sec, 60 "
India Ltd. Indi template and 5 uL RNAse free water. oC - 40 72°C - 15 Real-time system
ndia Li¢, ndia Tube 2 The Reaction mixture is the same - AU sec, ° (BioRad)

as above except 4.65 pL of primer and sec- 1 cycle

probe mix specific to RdRp + N and
RNaseP gene

*- Ct cut off, as per the kit manufacturer’s instructions and approved by ICMR.
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