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Background & objectives: An outbreak of respiratory illness of unknown aetiology was reported from
Hubei province of Wuhan, People’s Republic of China, in December 2019. The outbreak was attributed
to a novel coronavirus (CoV), named as severe acute respiratory syndrome (SARS)-CoV-2 and the
disease as COVID-19. Within one month, cases were reported from 25 countries. In view of the novel
viral strain with reported high morbidity, establishing early countrywide diagnosis to detect imported
cases became critical. Here we describe the role of a countrywide network of VRDL:s in early diagnosis
of COVID-19.

Methods: The Indian Council of Medical Research (ICMR)-National Institute of Virology (NIV), Pune,
established screening as well as confirmatory assays for SARS-CoV-2. A total of 13 VRDLs were
provided with the E gene screening real-time reverse transcription-polymerase chain reaction (rRT-
PCR) assay. VRDLs were selected on the basis of their presence near an international airport/seaport
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and their past performance. The case definition for testing included all individuals with travel history
to Wuhan and symptomatic individuals with travel history to other parts of China. This was later
expanded to include symptomatic individuals returning from Singapore, Japan, Hong Kong, Thailand
and South Korea.

Results: Within a week of standardization of the test at NIV, all VRDLs could initiate testing for
SARS-CoV-2. Till February 29, 2020, a total of 2,913 samples were tested. This included both
654 individuals quarantined in the two camps and others fitting within the case definition. The
quarantined individuals were tested twice - at days 0 and 14. All tested negative on both occasions. Only
three individuals belonging to different districts in Kerala were found to be positive.

Interpretation & conclusions: Sudden emergence of SARS-CoV-2 and its potential to cause a pandemic posed
an unsurmountable challenge to the public health system of India. However, concerted efforts of various
arms of the Government of India resulted in a well-coordinated action at each level. India has successfully
demonstrated its ability to establish quick diagnosis of SARS-CoV-2 at NIV, Pune, and the testing VRDLs.
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Virus Research and Diagnostic Laboratory

Coronaviruses (CoVs) are a group of enveloped
viruses with non-segmented positive sense RNA
belonging to the family Coronaviridae and the order
Nidovirales. On the basis of phylogenetic clustering,
they are classified into three different genera: alpha,
beta and gamma. While alpha and beta types have
mammalian hosts, gamma type CoVs have avian
hosts. Alpha- and beta-CoVs are widely distributed
in humans and other mammals including bats and
cause mild respiratory infections!. However, two
beta coronaviruses causing severe acute respiratory
syndrome (SARS) and Middle East respiratory
syndrome (MERS) were responsible for widespread
epidemics with a case fatality rate of 10 per cent for
SARS? and 35 per cent for MERS CoVs?.

The World Health Organization (WHO) reported
cases of pneumonia of unknown aetiology in Wuhan
city, Hubei province of People’s Republic of China,
on December 31, 2019 On January 7, 2020, Chinese
authorities officially announced that the illness was
caused by a novel CoV. The WHO has named the
disease as COVID-19%, and based on its similarity to
SARS-CoV (2002-2003), the CoV Study Group of
the International Committee on Taxonomy of Viruses
(ICTV) has named the virus as SARS-CoV-2°. A viral
genome sequence was released in public domain on
January 10, 2020 (Wuhan-Hu-1, GenBank accession
number MN9089477), followed by four other genomes
deposited on January 12, in the viral sequence
database curated by the Global Initiative on Sharing All
Influenza Data (GISAID). The novel beta coronavirus
shows 89 and 82 per cent nucleotide identity to bat

CoV, CoVZXC21, and SARS-CoV (2002-2003),
respectively®. Since its emergence, the disease has
rapidly spread to neighbouring provinces of China as
well 53 other countries through international travel®.
Infection is spread through droplets or prolonged
contact with infected patients'’.

Virus isolate is the gold standard for establishment
and standardization of assay performance. Since SARS-
CoV-2 virus isolate was not available earlier, based
on the genetic sequence of SARS-CoV-2 and closely
related SARS-CoV (2002-2003), the WHO shared
protocols (£, N, RdRp and S genes) for screening and
confirmation of probable cases'!.

Here, we briefly describe the efforts made by the
Government of India (Gol) towards reducing the risk
of emergence of COVID-19 in India. We also provide
a detailed description of the role of a well-established
countrywide network of Virus Research and Diagnostic
Laboratories (VRDLSs) which could be rapidly enabled
to scale up testing capacity for SARS-CoV-2 in
different parts of India.

Material & Methods

Identifying suspected cases and contacts: Screening
of passengers returning from China was initiated on
January 18, 2020, at seven different airports throughout
India and subsequently extended to 21 different airports.
Universal thermal screening of all passengers has
been made mandatory for all flights from Singapore,
Japan and South Korea besides China and Hong Kong.
Screening of passengers was also initiated at 12 major
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seaports and all minor ports in the country to identify
crew and passengers travelling back from China and
to undertake required measures for isolation if found
symptomatic. In addition, the Gol also initiated
screening at all integrated checkposts from Nepal in
the States of Uttar Pradesh (UP), Uttarakhand, West
Bengal, Sikkim and Bihar.

Individuals evacuated from China and Japan: The
Gol evacuated Indian citizens residing in Wuhan and
neighbouring cities in the Hubei province of China. Two
subsequent evacuations were undertaken on January
31 and February 1, 2020. A total of 654 individuals
(including 645 Indians residing in Wuhan, 7 Maldivian
nationals and 2 members from the crew) were brought
back in dedicated aircrafts. Similar operations were
conducted to evacuate 112 individuals from Wuhan
(including 76 Indians and 36 people from Madagascar,
Maldives, Myanmar, South Africa and the USA) and
124 from Diamond Princess ship, Japan (including
119 Indians and 5 people from Nepal, Peru, South
Africa and Sri Lanka) on February 27, 2020. All the
individuals were quarantined in two separate facilities
close to New Delhi, India. The facilities were managed
by the Army and Indo-Tibetan Border Police.

Inclusion criteria  for testing for COVID-19:
The following inclusion criteria were followed
for considering samples for COVID-19 testing:
(i) Symptomatic (fever, sore throat, running nose,
dyspnoea, efc.)/asymptomatic individuals returned
from Wuhan, China, after 15 January 2020;
(if) Only symptomatic individuals returned from
rest of China, which was subsequently expanded to
include Hong Kong, Japan, South Korea, Singapore,
Iran and Italy, were also included; (iii) Close contacts
of confirmed positive cases of COVID-19 infection;
and (iv) All individuals evacuated from Wuhan, China,
and Diamond Princess ship, Japan, in four different
operations.

Inclusion criteria for laboratory testing are
evolving in India, given the increased number of cases
of COVID-19 being reported from different countries'’.

Sample collection and transport: For all suspected
cases with symptoms and/or travel history,
nasopharyngeal and/or oropharyngeal swabs were
collected in viral transport medium. Samples were
sent to testing laboratories at 4°C with ice packs
within 24 h of collection. Special provision was
made with the national and international courier

agencies to facilitate uninterrupted sample transport
from field to laboratories and for quality control
purpose.

For a subset of the individuals, blood samples
were collected in serum separator and EDTA
(ethylenediaminetetraacetic acid) tubes for serum and
plasma, respectively. Stool and urine samples were also
collected from the laboratory-confirmed positive cases.
Since SARS-CoV-2 is a new virus and diagnostic tests
are evolving rapidly, it was considered critical to have
various types of clinical samples for standardization
and validation of new tests. However, owing to very
low positivity rates of SARS-CoV-2 infection, it was
subsequently decided to collect blood samples from
only laboratory-confirmed positive cases and review
the strategy later.

Diagnostic assays for SARS-CoV-2: Following release
of the first sequence results of the SARS-CoV-2 virus
by China’, candidate diagnostic real-time reverse
transcription-polymerase  chain  reaction  (rRT-
PCR) assays were designed and made available in
the public domain for researchers'?. The first-line
screening assay targeted the SARS-CoV-2-specific
E gene. Confirmatory assays targeted the ‘RdRp gene’,
‘N gene’ and ‘ORF-1b’. Positive control materials for
these assays were obtained from Charité, Berlin, via
EVAg". Known copy numbers of in vitro transcribed
RNA standard were used as the positive controls for the
rRT-PCR assays. Detection of RNAse P gene was used
as an internal positive control to monitor sample quality,
RNA extraction and detection of PCR inhibitors. The
Indian Council of Medical Research (ICMR)-National
Institute of Virology (NIV), Pune, which is the apex
laboratory for viral diagnosis and research in India,
optimized the conventional and real-time PCR assays
targeting different genomic regions of SARS-CoV-2
and initiated testing of suspected cases.

Laboratory organization for SARS-CoV-2 testing
in India: The Department of Health Research
(DHR)/ICMR initiated establishment of a network
of public health laboratories to enhance capacity for
diagnosis and detection of viruses of public health
importance in the Indian setting in 2013. Over the
years, this network has been expanded, and currently, a
total of 106 VRDLs have been established throughout
the country (Fig. 1). Detection of viral pathogens
using serological methods and molecular diagnostic
tools is the major focus of the VRDLs. In addition,
a subset of these also have capabilities to perform
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Fig. 1. Virus Research and Diagnostic Laboratory Network of 106 laboratories in India. Source: Map outline reproduced with permission from

Survey of India, Department of Science & Technology.

cell culture and virus cultivation. All established
VRDLs are equipped to perform testing for viral
aetiologies at least under Biosafety Level 2 (BSL-2)
conditions. Further, 10 VRDLs are in various stages of
operationalization of a BSL-3 facility for detection of
high-risk pathogens'*.

The NIV, Pune, functions as the resource centre
for the VRDL network and is responsible for providing
technical training for performing molecular and
serological assays for virological diagnosis. It also
performs the important task of standardizing assay
procedures for the network as well as quality control
and quality assurance activities.

VRDLs as State nodal centres for coordination of
sample collection and shipment:. In the last week of
January 2020, the DHR/ICMR provided directives on
sample collection and transport to all the 106 VRDLs
currently under the network. Video conferences were
held with VRDLs where the directives were explained
and issues regarding sample collection and shipment
were discussed. From each State or Union Territory,
one VRDL was designated as the nodal centre for
coordination of collection and shipment of samples to
testing laboratories. On collection of sample(s) from
any suspected case, the hospital or nearest VRDL was
expected to contact the designated nodal centre for that
State. The role of the nodal centre was to enable timely
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NCDC, MoH&FW, IDSP & State
Public Health Departments

Tracking cases:

public & private sector

Testing or referring

DHR/ICMR VRDLs

v

samples to ICMR-NIV

DHR/ICMR:

Advisory given for sample collection & transport.

Sensitization of all 106 VRDLs done through Videoconferencing (VC).
Adequate stock of PPE, VTM and collection tubes ensured.

Ten labs selected for testing in cities with International airports.
Daily VCs done with labs

All states informed about VRDLs & their role in testing/transport.

Fig. 2. Process from sample collection in the field, transportation, testing and reporting of results. NCDC, National Centre for Disease Control;
MoH&FW, Ministry of Health & Family Welfare; IDSP, Integrated Disease Surveillance Programme; DHR, Department of Health Research;
ICMR, Indian Council of Medical Research; VRDLs, Virus Research and Diagnostic Laboratories; ICMR-NIV, ICMR-National Institute of

Virology.

and proper transport of the collected samples from the
VRDLs to the designated testing laboratory.

The National Centre for Disease Control (NCDC),
Ministry of Health and Family Welfare, Integrated
Disease Surveillance Programme (IDSP) and State
public health departments were informed regarding
the nodal centres and assigned testing laboratories for
the respective States. The VRDLs complemented the
IDSP in an effective way. Flow diagram depicting the
complete process from sample collection in the field,
transportation, testing and reporting of results is shown
in Figure 2.

All the laboratories were supplied with the
primers, probes, PCR reagents, positive and negative
controls and standard operating procedure (SOP) for
the real-time RT-PCR (rRT-PCR) assay by NIV, Pune.
A stringent inventory control was maintained at NIV
and VRDLs based on the upsurge in number of cases
and evolution of the disease.

Expansion of testing capabilities and selection of testing
laboratories for SARS-CoV-2: Following the increase in
the load of screening samples from suspected cases with
symptoms and travel history to China or asymptomatic
persons with travel history to Wuhan after January 15,
2020, it was decided that strategically located VRDLs
needed to start testing for SARS-CoV-2 in addition to

the apex laboratory at NIV, Pune. VRDLs were chosen
based on their location in cities with international
airports receiving travellers from China, the capability
of the VRDLs to perform real-time PCR assays and
their involvement in the ongoing testing for influenza
viruses within the network. A total of 13 VRDLs across
11 States were selected for SARS-CoV-2 testing. After
February 29, 2020, based on the upsurge in the number
of suspect cases, primarily due to outbreaks reported
from countries other than China (Iran, South Korea,
Italy and Japan), the number of testing laboratories was
scaled up to a total of 31 laboratories. It is eventually
proposed to involve all 106 VRDLs in COVID-19
testing or sample collection and transportation. The
distribution of COVID-19 testing (operational and new)
laboratories in India is depicted in Figure 3.

Before initiating testing of clinical specimens
from suspected cases of SARS-CoV-2, each VRDL
shared results from the rRT-PCR runs performed with
positive and negative controls with the apex laboratory
(NIV, Pune). After satisfactory performance of the
laboratories, independent testing was initiated in the
designated catchment areas. Frontline screening rRT-
PCR test targeting SARS-CoV-2-specific £ gene was
performed. Initial support was also provided to NCDC,
New Delhi, for initiation of SARS-CoV-2 testing.
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Fig. 3. Testing laboratories for severe acute respiratory syndrome coronavirus 2. Source: Map outline reproduced with permission from Survey
of India, Department of Science & Technology.
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Fig. 4. Organization of laboratories for severe acute respiratory syndrome coronavirus 2 diagnosis in India and their respective roles.
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Thereafter, NCDC, Delhi, initiated independent
testing; however, results were shared with ICMR on a
daily basis.

Figure 4 depicts the organization of laboratories
for SARS-CoV-2 diagnosis and their respective
roles.

Quality control for SARS-CoV-2 testing at VRDLs:
NIV, Pune, coordinated the quality control activities for
SARS-CoV-2 testing VRDLs. The laboratories shared
first 10 negatives, all positive and equivocal samples
for SARS-CoV-2 to NIV, Pune, for confirmation.
Samples tested positive at VRDLs were subjected to
confirmatory tests at NIV, Pune. The final result for
any SARS-CoV-2-positive samples was released only
after confirmation at the apex laboratory. Ten negative
samples from VRDLs were also randomly picked up
and subjected to next-generation sequencing (NGS).

Results

Testing of suspected cases and contacts: Based on
the inclusion criteria, as on February 29, 2020, a total
of 1,369 individuals including suspected cases and
contacts were tested at the designated laboratories.
The testing VRDLs as well as NIV, Pune, had
evaluated a varying number of samples from suspected
cases/contacts as follows: NIV, Pune (n=343); All
India Institute of Medical Sciences (AIIMS), New
Delhi (n=16); NIV Field Unit, Bangaluru (n=152);
NIV Field Unit, Kerala (n=435); National Institute
of Cholera and Enteric Diseases, Kolkata (n=42);
Kasturba Hospital for Infectious Diseases, Mumbai
(n=49); Sawai Man Singh Hospital, Jaipur (n=68);
King George’s Medical University, Lucknow (n=54);
Gandhi Medical College, Secunderabad (n=93); King
Institute of Preventive Medicine and Research, Chennai

250+ ——NIV samples tested per day

200+ —— VRDL samples tested per day

150+

100+

Samples tested per day

504

0

February 2020 (date)

Fig. 5. The incremental decline in number of samples referred to the
National Institute of Virology after testing at the Virus Research and
Diagnostic Laboratories was established.

(n=52); Indira Gandhi Government Medical College &
Hospital, Nagpur (n=21); Bangalore Medical College
and Research Institute, Bengaluru (n=26); Gauhati
Medical College, Guwahati (n=6); and B.J. Medical
College, Ahmedabad (n=12). Repeat testing of suspect
cases was also done at VRDLs (numbers excluded).
Eleven VRDLs initiated independent testing between
February 1 and 3, 2020. Two VRDLs at Ahmedabad
and Guwahati were added from February 8, 2020 as
per need. Time taken by all VRDLs from receipt of
reagents to initiation of independent testing ranged
between 24-36 h. The turnaround time for testing was
12-24 h depending on the number of samples tested.
Results were communicated to the State IDSP and/or
the referring contact point. Initial numbers referred
to the testing network were high due to increased
number of travellers returning from affected countries.
However, this number declined after travel restrictions
were imposed. As the VRDLs established testing for
SARS-CoV-2, the number of samples referred to NIV
dropped.

Figure 5 depicts the incremental decline in number
of samples referred to NIV after testing at VRDLs was
established.

Testing of evacuees from quarantine camps: On
January 31 and February 1, 2020, the Gol evacuated
654 individuals from Wuhan. All these evacuees
were quarantined for 14 days at two centres (Armed
Forces Medical Services camp at Manesar and Indo-
Tibetan Border Police Chhawla camp)'®. On the day of
arrival (day 0), nasopharyngeal and/or oropharyngeal
samples were collected from all these individuals. The
samples were tested for SARS-CoV-2 at ICMR-NIYV,
Pune, and DHR/ICMR Regional VRDL at AIIMS,
New Delhi. All samples were tested negative. Between
days 0 and 14, symptomatic quarantined individuals
were subjected to repeat testing of SARS-CoV-2. At the
end of two weeks, repeat samples were collected from
all the 654 individuals and retested at the two sites.
All samples were again tested negative. Subsequently,
samples were tested from the second set of evacuees
from Wuhan (112) and Diamond Princess ship, Japan
(124), on day O at the same sites. A total of 1,544
samples were tested, and all were negative.

Demographic profile of individuals screened for
COVID-19

Evacuees from China and Japan quarantined at army
and border police camps: Of the 654 evacuees from
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Wuhan, 29.2 per cent (191/654) were female and
70.5 per cent (461/654) were male. Gender information
was not available for two evacuees. Manesar camp
had 248 males, whereas the remaining 406 including
191 females were quarantined at ITBP Chhawla
camp. The mean age of the evacuees was 23.5 yr
(median: 22 yr; range: 1-72 yr); 77.2 per cent (492/637)
of the evacuees for whom information about age was
available were <25 yr of age.

The second batch of quarantined individuals at
these two camps arrived on February 27, 2020 which
included a total of 236 evacuees from China and from
the cruise ship Diamond Princess off the coast of Japan.
The second batch of quarantined individuals included a
totalof41 femalesand 195 males. Themeanage was29.4
yr (median: 29 yr; range: one year nine months-56 yr);
76.3 per cent (180/236) were between 25 and 50 yr of
age. All these were also tested negative.

Individuals tested for SARS-CoV-2 other than evacuees
who were quarantined: Of the 1,369 individuals other
than evacuees who were tested, all demographic details
were available for a total of 1,263 (843 male, 420
female) individuals. The mean age of the individuals
who underwent testing was 25.9 yr (median: 27 yr;
range: eight months-76 yr). A little more than half
of these individuals were in the 25-50 yr age group
(54.2%).

Samples from three suspected cases with symptoms
of acute respiratory illness were tested positive for
SARS-CoV-2 at NIV, Pune. The first positive case
was confirmed on January 30, 2020, followed by two
other cases on February 2 and 3, 2020. All the three
positive cases had travel history to Wuhan, China, and
belonged to the State of Kerala. A total of 67 samples
from 64 individuals with contact history with the three
confirmed cases who developed respiratory symptoms
were also tested for SARS-CoV-2. All the samples
from the 64 contacts were negative for SARS-CoV-2.

Symptomatology and travel history of individuals
screened for COVID-19 infection outside the
quarantine camps: Of the total 1263 individuals,
19 per cent (n=240) did not report any specific
symptoms for inclusion for COVID-19 testing. Among
those reported as symptomatic, complete details of
clinical history were accessed for 292 individuals. The
presence of cough was the most common symptom
reported in 49.7 per cent (n=145). Sore throat was
reported by 21.2 per cent (n=62), whereas 34.6 per cent
of the individuals (n=101) were febrile at the time of

presentation; 17.1 per cent (n=50) of all symptomatic
individuals presented with nasal discharge and rhinitis.
Diarrhoea was a presenting symptom for only 1.4 per
cent (4/292) of all symptomatic patients with available
clinical history. Of the 1,263 individuals for whom
travel-related data were available, any history of
foreign travel was documented for 1,081 individuals
(85.6%); 19.32 per cent (n=244) had a history of travel
to Wuhan. A further 38.1 per cent (481/1263) had a
history of travel to areas in China other than Wuhan,
whereas 15.7 per cent (198/1263) had a history of
travel to South-East Asian countries such as Thailand,
Singapore, Malaysia, Indonesia and Vietnam. The
remaining 158 (12.5%) individuals did not have any
pertinent overseas travel history.

Quality control for ongoing testing: For quality control
purposes, all testing VRDLs performing the £ gene
screening assay shared the first 10 negative samples
and all positive or equivocal/borderline testing
samples with ICMR-NIV, Pune, for reconfirmation.
Eleven negative samples further subjected to NGS
revealed negative results for SARS-CoV-2 but
tested positive for other viruses: influenza A (2) and
rhinovirus (3).

A total of 126 samples which tested negative by
the £ gene rRT-PCR screening assay at the 13 testing
VRDLs were shared with NIV, Pune, till February
29, 2020, and these were all confirmed negative . The
concordance for the negative samples was, therefore,
100 per cent.

The VRDLs also shared 13 samples which were
borderline positives and showed amplification at late
Ctvalues (range: 33-37 cycles) for confirmation. These
included seven follow up samples collected from the
three laboratory-confirmed positive cases which were
also tested positive for the £ gene at the testing VRDL.
Testing results were concordant for five of seven
follow up samples. The remaining six samples which
showed borderline positivity with the screening qPCR
at the testing VRDLs were found to be negative with
the confirmatory qPCR assays performed at NIV, Pune.

Inventory control: Inventory control posed several
challenges. Primers and probes were ordered by the
NIV, Pune, once the laboratory protocols were shared
by the WHO on January 15, 2020. Since nature of
spread of the disease was unknown, testing reagents
were stockpiled for only 5000 tests initially. NIV
initiated testing from January 21, 2020. However, in
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view of upsurge in global cases and deaths, the testing
capacity was upscaled to another 13 laboratories and
inventory at NIV was scaled up to 25,000 tests by
February 1, 2020. Following further upsurge in global
cases and deaths by February 25, 2020, the inventory
was upscaled to 70,000 tests. Daily situational analysis
of inventory at the apex and testing laboratories
was undertaken to ensure optimum supplies and
avoid exhaustion of reagents at the apex and testing
laboratories.

Discussion

Global epidemics due to emerging/re-emerging
infectious diseases have become common over the past
two decades, with the major reason being increased
trade and travel, leading to movement of people
across borders. A recent example is the epidemic of
SARS-CoV-2 in Hubei province of China which has
spread to more than 70 countries within a two-month
time. During the initial period, virus sequences were
unknown, there were no known sources for acquiring
positive controls and the virus isolates were not
available. In view of this, the challenge to develop
diagnostics for a new disease with a pandemic
potential initially seemed unsurmountable. However,
once the virus sequences were made available
in public domain and source of positive controls
and probes could be identified, India immediately
established a network of testing laboratories for the
new SARS-CoV-2 virus very swiftly. Starting with
availability of validated diagnosis at the ICMR-
NIV, Pune, testing capacity was further upscaled to
another 13 DHR/ICMR VRDLs. The apex laboratory
standardized the testing protocols within one week,
and the VRDLs initiated testing within two weeks
of release of laboratory protocols by the WHO. In
addition, 35 laboratories fully equipped in terms of
availability of adequate infrastructure and trained
staff for SARS-CoV-2 testing were kept on a standby.
An impressive model wherein the VRDLs have
closely worked with the field surveillance programme
of Gol (IDSP) has been operationalized during this
public health crisis. However, this model worked
well only in some States, but there were gaps in
other states. Kerala, Karnataka, Telangana, Rajasthan
and Uttar Pradesh clearly leveraged the capacity of
existing VRDLs. The sample transport mechanisms
from IDSP to VRDLs at these places were also good.
The number of tests conducted by VRDLs in these
States depicted the effective screening of suspect

cases implemented at nearby airports, IDSP and
State health programmes. However, in cities such as
Kolkata, Chennai and Mumbai, despite the presence
of a testing facility, the number of suspect cases
referred was low. Liasoning between VRDLs and
IDSP needs to be further strengthened in such areas.

Quality control programme implemented by
NIV, Pune, for the VRDLs revealed 100 per cent
concordance between the testing at VRDLs and NIV
for negative samples. For borderline positive samples
(Ct values between 33 and 35 cycles), concordance
was low. This emphasized the need to continue
reconfirmation of all positive samples at NIV, Pune. This
has also indicated that £ gene screening assay may not
be sufficient to declare positivity. Further confirmatory
tests as currently done by NIV, Pune, are required for
confirming true positivity. To enhance the robustness of
testing, it is essential to equip the SARS-CoV-2 testing
VRDLs with additional confirmatory assays.

Inventory control posed challenges at every
step. It was imperative to maintain optimum stocks
of reagents, but simultaneously, it was important
not to overestimate and waste the limited resources.
Thoughtful optimization of inventory was undertaken.
Planning of availability of tests at a given point was
done in such a way that the excess tests could be
used for routine surveillance in case the situation of
COVID-19 does not worsen in India.

The threat of a potential pandemic due to
SARS-CoV-2 has brought out the strength of the
judiciously established network of VRDLs in India and
also the capability of this network to rapidly adapt in
times of any public health emergency, with appropriate
quality checks. This already operational platform was
able to switch gears to provide countrywide diagnosis
for SARS-CoV-2 within a month after discovery of this
novel virus. VRDLs offer a robust platform for early
detection of emerging/re-emerging viral infections in
all parts of India, facilitating early containment and
prevention of larger epidemics.
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