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Abstract

Background: The pandemic of novel coronavirus disease (COVID-19) is worsening, with the widespread disease
spread in most countries. Due to varied clinical characteristics of the disease and lack of access to testing, the true
burden of disease may be unknown. Epidemiological data and early signals of COVID-19 infection are crucial for
disease investigation.

Aim: To assess early signals of COVID-19 in India before official reporting of cases in the country and to compare
epidemiological characteristics using different surveillance sources.

Methods: We used open-source data from November 2019 to April 2020 from the rapid intelligence surveillance tool
Epiwatch to determine trends in “ pneumonia of unknown causes” in India. COVID-19 line list was extracted from
the crowdsourced database to determine the demographic characteristics of cases. Descriptive analysis was
performed to assess the trend of pneumonia of unknown cause in India.

Results: Reporting of pneumonia of unknown cause increased in India from 24th January 2020. Before the first
notification on 30th January 2020, four cases of pneumonia of unknown cause were identified in news reports.

Conclusion: The study findings suggest that COVID-19 may have been present in India before the first notified case.
Rapid surveillance tools like Epiwatch can be a useful adjunct to traditional, validated surveillance in estimating the

trends and burden of infectious diseases.
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Introduction

In December 2019, a cluster of pneumonia cases
with an unknown origin was reported in several
healthcare facilities in the Chinese city of Wuhan
(Hubei province).t The clinical presentations of this
unknown viral pneumonia resembled the symptoms of
Severe Acute Respiratory Syndrome coronavirus
which emerged in 2002 in Guangdong province of
China.2 On January 7th, the virus was identified and
tentatively named as 2019-nCoV by the World Health
Organization (WHO), who later renamed it as SARS-
CoV-2.34 The disease caused by the SARS-CoV-2 was
termed as the coronavirus disease 2019 (COVID-19).5
Coronaviruses are enveloped non-segmented positive-
sense -RNA viruses that belong to the family
Coronaviridae and the order Nidovirales.¢

On March 11th, COVID-19 was declared a
pandemic by the WHO.” As the pandemic is rapidly
spreading across the globe, real-time analysis of
epidemiological data is crucial to increase the
situational awareness and to monitor trends. During
the early stages of a new infectious disease outbreak, it
is important to understand the transmission dynamics
of the infections caused by the virus, disease severity,

and the natural history of the emerging pathogen.89 As
of 26th July 2020, the outbreak of coronavirus disease
2019 (COVID-19) has resulted in 16,055,909
confirmed cases and more than 644,661 deaths across
the globe.o India has reported 1,385,521 confirmed
cases and 32,063 deaths till July 26th,2020.11 The case
fatality rate was 2.31%.

The first case in India was reported on 30th
January 2020, in a person who had travelled from
Wuhan, China.’2 India ranked 17th among the
countries having the highest risk of importation of
COVID-19 through air travel from China during the
early stages of the pandemic.:3 A travel advisory was
issued for those traveling to or from China. On 5th
March, the number of cases increased as local
transmission appeared to rise. Since most early cases
in India had a travel history to China, the Indian
government issued on February 5th had issued a travel
advisory for all Indian citizens to refrain from
traveling to China. On 19th March, international travel
to/from India was suspended for all the countries till
March 29th,2020. In July 2020 travel restrictions
have been eased and a mandatory 14 days quarantine
has been advised to all the
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international travellers .1t

To reduce the local transmission in India, a 14-hour
lockdown was imposed in the country on 22nd March,
2020.1t According to the WHO on March 5th, India
had local transmission, following which complete
lockdown was imposed for 21 days (March 24-April
14) to reduce chances of community transmission.14
The lockdown extended until 31st May, 2020.1° As of
26th July, 2020, partial lockdown has been imposed
by few states/union territories.t A complete lockdown
was imposed in containment zones until 31st July,
2020, and lockdown has been eased for areas outside
containment zones .15 As of 26th July, 2020, India has
a cluster of cases and there was no community
transmission according to WHO Situational Report-
188.16

India has engaged in rigorous contact tracing,
identification of COVID-19 hotspots, increased
testing, health promotion regarding hand hygiene,
home quarantine, social distancing, use of
Aarogyasetu (syndromic surveillance) app, thermal
screening at airports and seaports, and closed state
and district borders to reduce local and community
transmission.

Studies involving real-time surveillance estimates
using local or social media have suggested that there
could be delayed reporting of cases which could lead
to under-reporting or misdiagnosis of cases.17:18The
present study aims to detect the early epidemiological
signals of unknown pneumonia in India before the
identification of the first case using open source
surveillance data .19

Methods

This study used Epiwatch, a semi-automated
outbreak data collection tool and analysis observatory,
which monitors and provides a critical analysis of
global outbreaks and epidemics of emerging infections
using open-source data.’9 In the study, data from
January 2019 to April 20th, 2020, was extracted from
Epiwatch using the search terms: pneumonia, cough
plus fever, flu/fever, severe acute respiratory
infections (SARI), severe acute respiratory syndrome,
severe chest infection, severe lung infection, Wuhan
and China to identify early signals of COVID-19. As
these keywords are related to respiratory illnesses, the
use of such terms could potentially reflect
undiagnosed COVID-19 infection. Then, we
determined the trend of reporting of pneumonia of
unknown cause during the study period i.e. from
November 2019 to April 20th, 2020, to detect the early
signals of COVID-19 infection. Reports of pneumonia
of known cause were excluded.

The search terms were translated into Hindi,
Gujarati, and Malayalam using Google translate to
extract regional reports from open sources. The
selection criteria were: inclusion of reports of
pneumonia of unknown cause and confirmed cases of
COVID-19, and the exclusion of cases of pneumonia
with confirmed diagnosis (excluding COVID-19), non-

Nair SP, Moa A & MacIntyre CR. Investigation of early epidemiological
signals of COVID-19 in India using open source data. Global Biosecurity,
2020; 1(4).

pneumonia respiratory illnesses, chronic respiratory
illness as well as news items not related to the topic of
interest. The search terms were used to extract all
news reports of confirmed COVID-19 cases, unknown
pneumonia, influenza, and confirmed influenza
H1N1pdmo9 cases from the Epiwatch database to
compare the number of cases in January, February,
and March (2019 and 2020).

This study also uses the crowdsourced line list of
COVID-19 cases to determine demographic
characteristics.20  The  age-sex  distribution,
transmission stage, and nationality of the individuals
of confirmed COVID-19 cases were collected and
analysed from the line list.

WHO Situational Report and Press briefing reports
by official government sources were used in this study
to compare and evaluate the number of confirmed,
recovered cases and deaths notified by these sources
in comparison with the rapid surveillance sources like
Epiwatch and line list.2115 Epiwatch data, line list,
WHO Situational Reports and official Press Briefing
by official government sources in India were tracked
for “pneumonia of unknown cause” till April
20th,2020 to detect the early signals of COVID-19.
Data were analysed using descriptive statistics.

Results

A total of 556 reports were extracted from the
Epiwatch database - 536 reports matched the selection
criteria of this study; out of which 48 reports were
excluded as they were duplicates of news articles.
Thus, the study comprised of 488 reports (n=488).

Figure 1 shows the trend of news reports for
unknown pneumonia in India from November 2019 to
April 20th, 2020. The trend suggested that there were
less than 5 reports of unknown pneumonia per day
until the second week of March 2020. Pneumonia
reports were lowest in November compared to the
other months (December 2019 to March 2020). There
were 9 reports of pneumonia in January which could
have been the potential COVID-19 cases in India.
These reports include cases of children who died due
to unknown pneumonia. These were news coverages
featuring the suspected COVID-19 cases from 26th
January to 29th January, many of whom had returned
from Wuhan, China.

In January and February 2019, there were less than
50 cases of unknown pneumonia according to
Epiwatch data, but the number of unknown
pneumonia cases significantly increased in March
2020. There were 42 cases of pneumonia of unknown
cause identified in January 2020 and there was 644
pneumonia of unknown cause in March 2020. In 2019,
Epiwatch data showed reports of confirmed influenza
H1N1pdmog cases across different parts of India. The
news reports suggest that March 2019 recorded the
highest number of confirmed Influenza HiN1ipdm
cases compared to January and February 2019. (Table

1)
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Figure 1. Trend of reports of pneumonia in India, November 2019 — March 2020

40 COMPLETE LOCKDOWN

35
30

25

20 FIRST COVID-19 CASE
REPORTED

15

NO OF NEWS REPORTS

10

*Source: Eptwatch

Table 1. Number of cases of pneumonia of unknown cause, influenza and confirmed influenza hinipdm based
on news reports as of 315t march,2020

Unknown Influenza Influenza
Pneumonia HiNipandemic

January

2019 2 976 3226

2020 42 7 20
February

2019 Nil 129 866

2020 10 8 973

March
2019 2 6 4977
2020 644 5 17

*Source: Epiwatch Data

Figure 2. Epidemic curve of covid-19 cases in India based Epiwatch data till 20t April,2020
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The number of daily cases increased in India after
March 20th, with 227 new cases were recorded on
March 3oth is the highest number of cases in a day
during March. (Figure 2).

The epidemic curve of COVID -19 cases in India
according to Epiwatch data suggested that first
confirmed case was notified by the official government
sources in India on January 30th, The number of cases
did not rise till March 5th.The number of daily cases
increased in India after March 20th. 2018 new cases
were recorded on 18t April which was the highest
number of single day case reported as of April 20th. On
March 5th, a travel ban was issued for countries like
China, Italy, South Korea and Iran in order to reduce
the imported cases in India as these countries were
most affected countries. A 14-hour lockdown was
imposed on March 22nd followed by which a complete
lockdown was enforced from March 25t to 14th April
in order to reduce local transmission of COVID-19 in
India. The number of cases in India had significantly
increased after 315t March amongst people who had
attended religious congregation, which reportedly
increased the locally transmitted cases in India.

Line List

According to the line list, there were 18,544
confirmed cases, 593 deaths and 3,373 recovered cases
in India as of April 20t: (Table 2).

The line list found that males were more
susceptible to COVID-19 compared to females among
known cases. Majority of the known cases (n=307)
were reported among men who were aged 31-40 years
compared to other age groups. Women aged 21-30
years were more affected compared to the other age
groups. The line list suggested that there were 606
imported cases, around 11,030 cases were notified as
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locally transmitted cases, and rest of the cases were
under investigation. Majority of the COVID-19 cases in
India (n=18,410) were among Indian citizens and
there were few cases which were reported amongst
citizens of Indonesia, Italy, Malaysia, Myanmar,
Philippines, Thailand, Tibet, United Kingdom and
United States of America.

Mabharashtra reported the highest number of cases
(n=4,666) followed by Delhi (n=2081) and Gujarat
(n=1,939) compared to the other Indian states/Union
Territories. Around 4,01,586 people were tested in
India for COVID-19 till 20tt April.

World Health Organization Situational Reports

According to WHO Situational Reports there were
17,625 confirmed cases ,1553 recovered cases and 543
deaths.

Official Government Sources in India (Press Briefing
Report)

17,656 confirmed cases, 2567 recoveries and 543
deaths were reported by the official government
sources in the Press briefing (Figure 4)

Comparison of the Epiwatch Data with WHO
Situational Report and Official government sources
in India (Press Briefing Report)

The number of confirmed cases, deaths, and
recovered cases from Epiwatch, line list, WHO
situational report and official government sources in
India are presented in (Table 2).

The Epiwatch & open source line list reported more
confirmed cases compared to the other sources.
Epiwatch has also reported more deaths compared to
the WHO situational report and Press briefing report
by official government sources.

Figure 3. Epidemic curve, India, from WHO situation report data to April 20 2020
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Figure 4. Epidemic curve of COVID-19 cases in India based on the press briefing by official government sources
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Table 2. Comparison of the cases based on the frequency of confirmed, recovered cases and deaths in India based
on the Epiwatch data, line list, WHO Situational Report and Press Briefing report by official government sources in
India as of 20th April,2020

Source of Data Confirmed Recovered Cases Deaths
Cases

Epiwatch 18,047 924 592

Line list 18,544 3373 593

WHO situational report 17,625 1553 543

Press Briefing 17,656 2567 543

Discussion

The use of open source data found early signals of
pneumonia of unknown cause prior to the first
confirmed case in India. The first cases of COVID-19
in China may have occurred in November or even
earlier.22 Most countries are now finding that COVID-
19 was circulating prior to the first official detections.
In Spain, SARS-COV-2 was isolated in wastewater in
January 2020, before it was officially identified in
Spain, and even in samples from 2019. 23

Given Wuhan is a major hub of international
commerce and trade, it is likely the virus had already
spread outside of China by January, including to India,
which is consistent with our findings.

The other major cause of pneumonia reports from
Epiwatch was HiNipdmog, which has caused
substantial morbidity and mortality in India.24 The
search terms were able to differentiate pneumonia of
unknown cause, influenza, influenza HiN1pdmoo,
and COVID-19.

The epidemic curve of COVID-19 based on the
Epiwatch data has suggested that the cumulative
confirmed cases in India (18,047) till April 20th.
Epiwatch data notified 9961 confirmed COVID-19
cases till 13th April which is much higher than the cases
predicted in the modelling study conducted by Pandey
et al.2s

This study has found that most of the reported
cases of COVID-19 were younger, in the 21-30 and 31-
40 years-old age groups, which is similar to the
findings of several studies .26:27:28 Infection in this age
group is more likely to be mild or asymptomatic, which
may be a challenge for epidemic control.

The use of social media and local media reports
have proven useful in the rapid investigation of
COVID-19 cases. Our data has also used three regional
languages to track the news reported in the regional
areas. A similar study was conducted using a different
methodology by Sun et al in China.26 Their study also
used crowdsourced data (line list) from social media/
local media news reports to investigate the cases in
different provinces of China. However, contrary to our
results, their findings suggested that due to manual
editing and reporting of line list the cases reported in
the crowdsourced data were significantly lower than
the cases reported by the government sources.26

The cumulative cases in India are low compared to
many developed countries. The public health
interventions used by India are - social distancing (1-
meter distance), home isolation/self-quarantine,
closed public places, imposing a travel ban on all
incoming international commercial flights, hand
stamping and thermal screening at airports to track
the incoming travelers, closed the state and district
borders across India, stopped passenger rail services,
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identified hotspot areas, and ai4-hour lockdown
(Janta curfew) followed by complete lockdown (till 3rd
May).1t15 A modelling study assessed the impact of 21
days lockdown (March 25t- April 14th) on COVID-19
transmission in India; the study had predicted
378,036 COVID-19 cases without the 21-days
lockdown and predicted 70,424 with lockdown. India
had reported 10,363 cases till April 14t which suggests
that the 21-day lockdown was effective in reducing the
COVID-19 cases in India. The model had predicted
that implementation of a strict lockdown for a period
of 21 days would reduce the transmission of COVID-19
and suggested that further extension of up to 42 days
would be required to significantly reduce the
transmission of COVID-19 in India.29

Although the public health interventions may have
been effective in controlling the community
transmission in India, it is still widely believed that
there is limited testing in India, which could result in
under-reporting or misdiagnosis of the exact number
of cases.3° In order to combat this issue, India has
scaled up testing by increasing the number of
laboratories and by providing free testing for COVID-
19.1216 However, the majority of Indians live in rural
areas, where healthcare and testing is less accessible,
which may make it difficult to ascertain the true
burden of disease in India. In addition, outbreaks in
urban slums have also been reported and are
challenging to control.

There are a few limitations to this study. The first
limitation is that this study uses data reported by
crowdsourced line lists, social media and local news
reports. This is unvalidated data as it was unclear from
most of the news reports if these cases have been
confirmed after the laboratory testing as these reports
broadly mention the symptoms and the confirmed
diagnosis of these cases. However, the data are useful
for monitoring trends and detecting early signals to
estimate the start of COVID-19 circulation in India.

In conclusion, the study findings suggested that
COVID-19 may have been circulating in India prior to
the first official reported case.
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