Evolving Public Health Strategies-

COVID-19 Pandemic
INTRODUCTION:

As Covid-19 spread across the world, countries have experienced several waves of the epidemic at
different times. This is usually marked by a complex interplay of detection of newer variants, changing
immunological profiles of population from exposure to natural infection or vaccination and increased
population mixing due to withdrawal of Covid-19 restrictions. In this constantly evolving scenario,
India followed a flexible, evidence based, and scenario based public health approach to tackle the
different waves of Covid-19 that swept through the country between 2020 to 2022. During the
response, critical tools such as community surveillance through Integrated Disease Surveillance
Programme, expansion of testing capacities, coordination with the International Health Regulations
etc. were constantly strengthened. Additionally, screening of international passengers, testing of
suspected cases, contact tracing, screening of high-risk groups, sero-survey and genomic surveillance
have been the dominant tools for monitoring the disease. As we move ahead, the use of tools like
sentinel surveillance coupled with environmental surveillance and more comprehensive genomic

surveillance is of paramount importance.

EVOLVING PUBLIC HEALTH STRATEGIES

The evolving Covid-19 pandemic - necessitated graded and differential public health responses, which
varied from day to day at first, subsequently from week to week and thence, from month to month. The
nation’s public health response delivered by various institutions of the Ministry at the national level
and coordinated by their counterparts at state and district levels, focused initially on containment and
mitigation, progressing to adaptations and modifications of the legal framework, empowering the
domestic R&D as well as manufacturing sector, ensuring the logistics to enable high quality devices-
related to testing Kits, oxygen supplies, ventilators and PPEs, crafting a media strategy that informed
the public and kept misinformation at bay. In the initial period of the pandemic from January to
November 2020, the proactive and pre-emptive approach was followed by the government to tackle
the pandemic. From January to November 2020, the pandemic moved with rapidity across the country,
and this required that policy decisions, strategy design, and endorsement by states, kept pace with the
spread of the virus. The Covid-19 pandemic demanded that the Central government respond promptly
to the evolving situation and in a manner that would facilitate rapid scaling up of the responses. The
strategic approach also needed to be calibrated to the varying maturity of health systems across
various States/UTs to respond to the pandemic. Thereafter, the public health responses initiated after
November 2020, the focus gradually started shifting from containment, surveillance and treatment to

mass vaccination.
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Evolution of the COVID-19 pandemic (31 December 2019 - March 2022)
Strategic approaches used for COVID 19 containment:

India followed a scenario-based approach for the following expected scenarios:

i. Travel related cases reported in India

ii. Local transmission of Covid-19

iil. Large outbreaks amenable to containment

iv. Wide-spread community transmission of Covid-19 disease
V. India becomes endemic for Covid-19

a. Strategic Approach for when “only travel related cases reported from India”
(i) Inter-ministerial coordination (Group of Ministers, Committee of Secretaries) and Centre-State

Co-ordination was established.
(ii) Early Detection through Points of Entry (PoE)screening of passengers coming from affected
countries through 30 designated airports, 12 major ports, 65 minor ports and 8 land crossings.
(iii) Surveillance and contact tracing through Integrated Disease Surveillance Programme (IDSP) for
tracking travellers in the community who have travelled from affected countries and to detect
clustering, if any, of acute respiratory illness.
(iv) Early diagnosis through a network lab of ICMR which were testing samples of suspect cases.
(v) Buffer stock of personal protective equipment was maintained.
(vi) Risk communication for creating awareness among public to follow preventive public health
measures was undertaken in an aggressive manner.
b. Local transmission of Covid-19 disease
In addition to above measures, cluster containment strategy was initiated with:
« Active surveillance in containment zone with contact tracing within and outside containment zone

» Expanding laboratory capacity for testing all suspect samples, close contacts, ILI and SARI



« Establishing surge capacities for isolating all suspect / confirmed cases for clinical management.
e Implementing social distancing measures.
e Intensive risk communication.

c. Large outbreaks amenable to containment: The strategy remained the same as above but varied
in extent depending upon spread and response to be mounted to contain it. Geographic quarantine
and containment strategy included:
¢ Defining large area of operation and applying strict perimeter control
e Active search of cases, early isolation, contact listing and tracking, quarantine and follow up of
contacts
¢ Testing all suspect cases, symptomatic contacts, asymptomatic direct and high-risk contacts of a
confirmed case and ILI/ SARI cases as per the guidelines issued from time to time.

o Clinical management based on risk profile

e Social distancing measures

e Administration of hydroxychloroquine (HCQ) in healthcare workers and contacts as per defined
protocol

¢ Raising awareness on hand hygiene, respiratory etiquettes and sanitation

Overall, the objective of the containment plan was to break the chain of transmission thus reducing the

morbidity and mortality due to Covid-19.

As mutations in SARS CoV2 are common and occur during the process of replication, some mutations
result in alteration of transmissibility, immunogenicity and pathogenicity of the virus. These also
adversely affect Covid-19 countermeasures related to testing kits, vaccines and treatment measures
like monoclonal antibodies. To strengthen preparedness for early detection of SARS CoV2 variants,
whole genome sequencing was imperative. The use of tools like sentinel surveillance coupled with
environmental surveillance and more comprehensive genomic surveillance are now guiding the public

health policy and response.

COVID-19 PANDEMIC: NCDC’S ROLE IN THE PUBLIC HEALTH RESPONSE

This document highlights the response of the National Centre for Disease Control (NCDC) to the Covid-
19 pandemic and outlines the way forward in Covid-19 pandemic management through newer public
health strategies. National Centre for Disease Control (NCDC), being the premier public health
institute in the country, has played a proactive and important role in Public Health responses since the
advent of Covid-19 pandemic, starting from operationalising first 24X7 Call Centre to answer rising
queries from the public to contact tracing and strengthening disease surveillance in the country by
establishing a decentralized state-based surveillance system to detect early warning signals for
effective public health actions. NCDC, has been closely monitoring the situation and has been an active

forerunner in the Ministry of Health’s response in scaling up country preparedness and response



operations. During this course, NCDC being a part of Joint Monitoring Group (JMG), various guidelines,

SoP’s and advisories were developed as a part of public health interventions.

The key activities which were carried out by NCDC included inspection of Points of entry (designated
airports, land borders and self-reporting forms) review of Quarantine facilities, operationalization of
24X7 control room, provided technical expertise and guidance for early detection and response,
surveillance (Strengthening SARI surveillance and in-country surveillance of suspects/ contact
tracing), National referral laboratory system, infection prevention and control practices, genomic
surveillance through INSACOG network, deployment of rapid response teams, case management,
logistics, procurement & supply management, risk communication, community engagement, drafting
of technical guidelines, SOPs & travel advisories, PIB press releases, inter-sectoral coordination,

communication with WHO, CDC & other stakeholders and this document encapsulates these activities.

Every Covid-19 surge presented with different set of challenges and NCDC spear headed the key Public
Health Responses to combat them. (Table 1)

Table 1: Key Public Health Response of NCDC

* JMG, NTF, EG-1 *Early detection of <Containmentzone plans Early detection of RRTs & Frontline Epi-
* Control room 24X7 clusters, ' Technical guidance to surges/ trainings
* IHR: coordination with  *Monitoring strategy states exponential rise * ARI/ILI trends

WHO focal points

» Alertissued to States
for ensuring

preparedness
Activation of SHOC * Containment Central teams to high <INSACOG Monitoring community
* IT surveillance network  strategy case load districts and establishment transmission,
* Inspection of Points of states *Genomic survey * Vaccination
entry *Sentinel coverage
* Community surveillance e Breakthrough
surveillance through infections
IDSP
* Quarantine of Evacuees
Enhanced testing by District level ¢ Technical planning Super-spreader * Genomic mutations
Magnapure and Incident Command * Sero-surveys events, Epidemiological
Cobas 6800 and control center * Continuous monitoring Exponential rise, correlation
of the situation through Vaccine efficacy * Sero-prevalence
IDSP * Revised surveillance
strategy
Cluster containment ARI/ILI Monitoring VOCs, VUI, mutations

surveillance

In the COVID 19 Pandemic, NCDC assisted surveillance and response activities and supported the
testing and genomic sequencing of Covid-19.

¢JMG, NTF, EG-1- NCDC has been an active member of Joint Monitoring Group (JMG), National Task
Force (NTF) and Empowered Group (EG)-1, constituted to provide regular updates and technical

guidance on risk assessment and reviewing preparedness and response.



*24X7 Control room - On 25th January 2020, a 24x7 NCDC Call Centre (+91-11-23978046 or 1075)
was operationalized. The call centre was utilized to provide information related to the disease, its
prevention, management and any other details to callers seeking clarification. Later, the existing 104
call centre for Grievance Redressal and Health Helpline were integrated with 1075 NCDC call centre.
*IHR coordination with WHO focal points: Coordination and communication with WHO, NFP of
other countries and local stakeholders for event verification, notification, contact tracing, etc. was
carried out by NCDC. Notification of first three cases of COVID19 to WHO was done. NCDC worked with
WHO country office and ICMR for guidance on testing and research and development related to Covid-
19. Technical support was provided by WHO for strengthening Covid-19 Special Surveillance System
through the Integrated Health Information Platform (IHIP). WHO along with UNICEF supported NCDC
in developing communication campaigns for raising community awareness for Covid-19.

IT surveillance network and activation of Strategic Health Operation Centre (SHOC): SHOC
managed by IDSP was activated for coordinating surveillance & monitoring of Covid-19 response
activities from 8th February’ 2020 and actively monitored the situation. Alerts were issued by CSU to
States for ensuring preparedness.

The role of technology in the Covid-19 pandemic, especially related to the use of IDSP surveillance,
telemedicine, IGOT platform and the Covid-19 portal, significantly facilitated the delivery of essential
services, enabled capacity building of various cadres of workers and enabled, mapping of various
aspects of health system readiness and requirement for an adequate response.

Inspection of Points of entry

In the initial phase of the Pandemic, NCDC supported the surveillance of International travellers who
had history of exposure/travel to Covid-19 affected countries. Protective measures started from
January 2020 itself for containing the virus’s entry and spread in the country. Several steps were taken
in this regard which included reviewing system preparedness, issuing advisories to states/UTs, for
testing, diagnostics, surveillance, prevention and control, and risk communication, and working on
strengthening capacities for timely detection and case management. Immigration officers were also
sensitized for early detection and management, through inter-ministerial coordination. MOHFW issued
guidelines to support States/UTs on surveillance and contact tracing, surveillance at all Points of Entry
(airports, seaports, land borders), laboratory samples collection, packaging and transport, clinical
management protocol and infection prevention and control in healthcare facilities. Guidance and
training for surveillance was targeted at health workforce involved at all points of entry (designated
international airports) and community surveillance in Integrated Disease Surveillance Programme
(IDSP). Guidelines for thermal screening of foreign travellers from South East Asian Countries in
addition to China and Hong Kong were issued and briefed to all the concerned, across 23 airports of
the country.

Special case of handling Indo-Nepal border: Central teams deployed at bordering districts of Nepal

and Bangladesh to coordinate screening at International check posts and quarantine of suspects.



Central teams constituting officers from NCDC visited bordering districts of Indo-Nepal border and all
villages and communities near the porous border with Nepal were sensitized, in special gram sabhas,
about symptoms of the disease, its spread and reviewed the district level preparedness.

Quarantine of Evacuees: NCDC coordinated with Defence and paramilitary forces in managing
quarantine of returnees from Wuhan and Iran in ITBP/ Army quarantine facilities.

Community surveillance

The community-based surveillance focuses on the early detection of unusual events in the community,
such as large outbreaks, an unusual presentation of cases, mortality, etc. CSU monitored the pan-India
situation through its IDSP network.

Cluster containment NCDC carried out Epidemiological investigation into cluster containment and
super-spreader events. Central teams constituting members from NCDC were deployed to various
States for cluster containment such as the Agra cluster; Bhilwara cluster; SAS Nagar cluster in rural
areas of Punjab; and Dharavi cluster in Mumbai.

Monitoring strategy

Containment strategy and Perimeter control: The cluster containment strategy was developed to
contain the Covid-19 transmission within a defined geographic area by early detection, breaking the
chain of transmission and thus preventing its spread to new areas. This included geographic
quarantine, social distancing measures, enhanced active surveillance, testing all suspected cases,
isolation of cases, home quarantine of contacts, social mobilization to follow preventive public health
measures.

District level Incident Command and control centers were established and related SoPs were
drafted and shared with the States/UTs by NCDC.

ARI/ILI surveillance: ILI & SARI Surveillance cases were detected by active house to house searches
by field teams in non-affected areas to detect hidden transmission.

Enhanced testing by Magnapure and Cobas 6800: NCDC took cognizance of the need to
expeditiously expand Covid-19 testing facilities so it started preparing for establishing Real Time RT-
PCR based assay as per standard protocol in mid-January 2020 and testing was established by 29th
January 2020. At that moment, it was the first lab in North India and second lab in country to establish
testing. Subsequently laboratory testing capacity of NCDC was also significantly enhanced by new
COBAS-6800, automated RNA extractors and Next Generation Sequencer for Genome sequencing.
Containment zone plans & Central teams to high case load districts and states- Central teams
constituting officers from NCDC were deployed for periodic review of surveillance and containment
measures in high case load districts. Delhi, Gujarat, MP, Maharashtra, TN, Karnataka, NE states, J&K,
Ladakh, UP and other states were supported during various stages.

» Technical guidance to states; NCDC also prepared various technical guidelines for contact tracing,
quarantine in home and health facilities, surveillance in containment zones, house-to house case

search, trainings at land border crossing, district control room, dead body management, disinfection of



health facilities and quarantine centres which guided the country through this pandemic in its
containment and mitigation.

e Technical planning and Sero-surveys: Sero-surveillance in Delhi, Indore (MP), Bhopal and Gujarat
were carried out to assess the infection exposure. Delhi’s first Sero-prevalence study of Covid-19 was
commissioned by Ministry of Health and Family Welfare in June 2020. The study was conducted
between 27 June 2020 and 10 July 2020, by the National Centre for Disease Control NCDC in

collaboration with Government of National Capital Territory of Delhi.

Early detection of surges/ exponential rise: Continuous monitoring of the situation in all the phases
of pandemic was done through CSU, IDSP to detect surge in the number of cases and inputs were

shared with the MoHFW for key policy decisions.

INSACOG establishment: To fully understand the spread and evolution of the SARS CoV-2 virus, and
to tackle its future spread sequencing and analysing the genomic data of this novel corona virus was
required. A multiagency Indian SARS-CoV-2 Genomics Consortium (INSACOG) was formulated in
December 2020, leading to rapid systematic expansion of whole genome sequencing of SARS-CoV-2
across the nation. National Centre for Disease Control established Whole Genome Sequencing of SARS-
CoV-2 by setting up of Next Genome Sequencer (Illumina and Nanopore) at Biotechnology Division and
was one of the first laboratories in the country to sequence the first case of SARS-CoV-2 identified in
the northern part of the country. NCDC was identified as the nodal agency for Indian SARS-CoV-2

Genomic Consortium (INSACOG) responsible for monitoring VOCs, VUI, mutations.
IGSL list is placed at Annexure L.

INSACOG Sentinel Surveillance network

The INSACOG sentinel surveillance system is adapted from WHO guidance for establishing SARS CoV-2
genome sequencing surveillance in developing country settings (which requires sequencing of a
minimum of 150 samples per month). The network leverages the existing NCDC Integrated Disease
Surveillance Programme (IDSP) platform and has established more than 300 sentinel sites across
India. The network comprising of RT PCR labs and secondary/ tertiary hospitals to capture cases
representing the entire spectrum of illness (mild to severe). Additionally, a surge sampling track is also

in place for rapid sampling of outbreak/ unusual case rises.

Notable strengths of this system are the regular collection of numerous representatives (by age-group,
clinical presentation and geographic location) specimens from across the country and characterizing

virus sequences with epi and clinical data.



INSACOG sampling strategy:

a. Prospective surveillance

i. Sentinel Surveillance: Each state has identified ten sentinel sites (5 RT PCR labs and 5 tertiary
health care facilities) and sends a minimum of 300 SARS CoV 2 samples for sequencing per month.
The samples from health care facilities are collected from patients with severe illness, vaccine
breakthrough infections, long haulers and other atypical clinical presentations, etc.

ii. WGS for districts with COVID 19 clusters or rise in cases: A representative nos. of samples as per

the sampling strategy finalized by SSO/ CSU are sent to RGSLs.

Integrated Health Information Portal

The Integrated Health Information Portal (IHIP) is a secure electronic database of NCDC/ MoHFW that
links the PANGO lineage data from sequencing to patient epi and clinical outcomes. This enables near
real time availability of results for Covid-19 related policy making and quick public health actions. The
sentinel sites, district surveillance units (DSUs) and State Surveillance Units (SSUs) of IDSP are the key
linkages in ensuring a smooth flow of samples to the designated IGSLs for WGS. An automated
dashboard is available in the IHIP that facilitates “at a glance” results output. The IHIP outputs are

routinely used by both central and state governments.

The INSACOG has several data repositories. Sequencing data (FASTA/ FASQ files) is deposited into the
servers of Dept of Biotechnology (DBT) institutions—IBDC and NIBMG for deeper analysis. The Pango
lineage data is deposited into the IHIP portal. In the larger interest of serving the scientific community,
sequencing data and associated meta data is also deposited into the publicly available repositories

such as GISAID.
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In addition to sentinel and surge surveillance, INSACOG has also initiated sewage surveillance in
selected sites to generate early warning signals of Covid-19 case rise from the community. A hospital
network surveillance is also established with the objective to evaluate the pathogenicity of new

emerging variants.

Capacity building: Online trainings for competency building for use of IT tools like Arogya Setu and
ITIHAAS in States of Delhi, Punjab, Srinagar, Maharashtra, etc were carried out by NCDC.

RRTs & Frontline Epi-trainings: NCDC in partnership with U.S. Centers for Disease Control and
Prevention (CDC) and WHO India office, started offering a three-month in-service 3X3 Basic
Epidemiology Training for Frontline Public Health Workforce. This is a tailor-made program for

frontline public health workforce to strengthen epidemiological skills.

WAY FORWARD THROUGH REVISED SURVEILLANCE STRATEGY:

Post third surge in January 2022, SARS-CoV-2 disease (Covid-19) has entered a new phase in the
country. A sustained low incidence level of mild clinical severity and very low rates of hospitalization
due to various factors such as enhanced surveillance, focus on case management and high vaccination
coverage has supported country’s Covid-19 management efforts. Therefore, a revised surveillance
strategy to enable a close monitoring of situation for early identification of cases has been formulated

by MoHFW in June 2022.

Surveillance with focus on early detection, isolation, testing, and timely management of suspected and
confirmed cases; detect and contain outbreaks of new SARS-CoV-2 variants and monitoring the trends
of existing variants; monitoring of long-term epidemiologic trends through the established genomic
surveillance strategy is a compelling need. The long-term vision is to fully integrate Covid-19
surveillance within existing IDSP surveillance mechanism. All State and district surveillance officers

need to have continued focus on surveillance in coordination with the relevant stakeholders.

The existing strategies need to be supplemented with newer ones and linkages between them are

being established. Surveillance of Incoming International Travelers, Health Facility-based Sentinel



Surveillance, Community-based Surveillance (through IDSP-IHIP), Pan- respiratory Virus Surveillance
(through ICMR-NCDC), Sewage / Wastewater Surveillance, Situational Screening of High Groups &
Sero-surveillance and Whole Genomic Surveillance can provide valuable insights and trends to

monitor and respond to diseases of public health importance.

Core Surveillance Strategies
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Linkages of various surveillance activities
Surveillance of Incoming International Travelers Screening of incoming international travellers for

Covid-19 is a pivotal part of surveillance to detect entry of the virus and its variants into the country
from other parts of the world. The following protocol is to be followed:

i. Randomly screen 2% of passengers in each incoming flight into India by RTPCR

ii. Subject all positive specimens to genomic sequencing.

iii. Keep passengers who test positive under observation/quarantine and manage as per
prevailing guidelines. (Details of the existing guidelines available at
https: //www.mohfw.gov.in/pdf/GuidelinesforInternationalarrivalsupdatedon10thFebruary

2022 .pdf)

Sentinel Surveillance: This shall have two components viz.

A. Health facility-based surveillance

B. Laboratory based surveillance
Health facility-based surveillance: The revised surveillance strategy emphasizes upon the need for a
health facility-based surveillance of respiratory illness through 5% testing of all ILI cases reporting to
OPDs and mandatory testing of all admitted SARI cases for Covid-19. All positive cases are to be
referred to INSACOG labs for WGS. The entire data flow is on the IDSP-IHIP network and can be
tracked on a near real time basis by the relevant stakeholders.
a. A nationwide network of sentinel facilities to monitor influenza-like-illness (ILI) and severe acute

respiratory infection (SARI) shall be operationalized.


https://www.mohfw.gov.in/pdf/GuidelinesforInternationalarrivalsupdatedon10thFebruary2022%20.pdf
https://www.mohfw.gov.in/pdf/GuidelinesforInternationalarrivalsupdatedon10thFebruary2022%20.pdf

b. All ILI and SARI surveillance data to be reported through IDSP-IHIP.

c. All healthcare facilities to report ILI cases from OPD (P form reporting units under IDSP-IHIP) - DSO
will be responsible to analyse the data and a proportion (1 in 20) of such ILI cases shall be referred
to lab for Covid testing through RT-PCR.

d. Monitoring SARI cases in all district hospitals & selected tertiary hospitals (All the AIIMS, all district
hospitals, large tertiary care government/Pvt Hospitals including Medical college hospitals of
States/UTs) & their RT-PCR testing for COVID-19.

IDSP will share fortnightly reporting data of the health facilities with respect to ILI and SARI cases.

Reporting to be reviewed and ensured by District Collector/Magistrate and MD NHM at the State level.

Laboratory based surveillance: Labs testing for Covid-19 should upload their data on ICMR portal.

a. ICMR should also provide the data through API to IDSP-IHIP for regular monitoring.
b. Data should also be analysed for test positivity rates and trend of Ct values (if possible)

Community-based Surveillance: The community-based surveillance focuses on the early detection of

unusual events in the community, such as large outbreaks, an unusual presentation of cases, mortality,

etc. This would be achieved by:

i. Event-based surveillance through media scanning and verification by IDSP cell

ii. Event alert generation on IDSP-IHIP portal

1il. Indicator based surveillance through IDSP/IHIP reporting of ILI and SARI cases

The district level rapid response teams (RRT) will assess the unusual events, and, if required

outbreak investigations will be undertaken.

Whole Genomic Surveillance
A. Continuation and expansion (need based) of laboratory network under INSACOG
B. Three-pronged genomic surveillance strategy to be followed:
a. A proportion of international arrivals (based on latest guidelines of MoHFW) to be tested and all
positives to be sequenced
b. Identified sentinel sites of INSACOG network to send samples for WGS on a routine basis
c. Positive samples from large clusters / outbreaks in the community and unusual events to be sent
for WGS. (Detailed guidelines available at:
https: //www.mohfw.gov.in/pdf/INSACOGGuidanceDocumentdated15]July2021final.pdf)

Sewage / Wastewater Surveillance: Several studies have demonstrated that increases in SARS-CoV-
2 RNA can be detected in environmental samples several days before detection of Covid-19 through
clinical surveillance. The Revised Surveillance Strategy for Covid-19 envisages integrating multiple

systems presently existing for a pan-India sewage/wastewater surveillance with following objectives:

i. Provide early warning on the impending local surge of Covid-19
ii. Provide an estimate of the virus load in the local circulation
iii. Provide virus isolates for their genomic characterization to detect circulating

mutants/variants


https://www.mohfw.gov.in/pdf/INSACOGGuidanceDocumentdated15July2021final.pdf

To have a standard methodology and avoid duplications, the activities proposed in the project will be
carried out as an integrated network. As of now, this component is on a pilot basis. The network of
sites for sewage/waste water samples would be finalized by INSACOG & the data from the sewage
surveillance network shall be assessed for its effectiveness in guiding the public health response. The

system can also be used for antimicrobial resistance monitoring activities in the future.

Sero-surveillance Sero-surveillance is a useful tool to assess exposure to the virus (and /or to
vaccination). A decision for any future sero-survey may be taken based on added value that this
activity shall provide in the future prevailing situation. The guidelines for the sero-surveillance activity

shall be decided by the National Task Force (NTF) constituted for this purpose.

Reporting requirements are to be as per the revised surveillance strategy of MoHFW.

owe I wsacos pora

Z 5

5= ER

Elm o 2

|0 = s 2

S 8 o2

2= £ 23

38 & =3 Flowchart of Reporting
‘;g’ (72}

v Every Monday

Covid-19 India Portal

NCDC Report Mmlstryv of Health and
Family Welfare

Disease modelling techniques: Modelling the epidemiology of infectious diseases for decision
analysis is critical. Disease modelling techniques for prediction of upsurges using real time spatial
data, which is being collected through IHIP, may be of importance as these models may provide
insights as to how the rate of vaccination coverage, social distancing, herd immunity etc. and trajectory
of cases interplay.

CONCLUSION:

Covid-19 is poised to be endemic in most countries including India. Based on constantly evolving
scenario and changing needs, suitable public health strategies based on science and emerging
evidences’ need to be evolved and implemented. The earlier strategies that have shown promise need
to be incorporated into the day to day functioning of health systems. The existing strategies to deal
with the pandemic need to be supplemented with newer ones as they can provide valuable insights

and trends to monitor and respond to Covid-19 and other diseases of public health importance.
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