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ABBREVIATIONS AND ACRONYMS

To be developed




1. INTRODUCTION

Genomic surveillance is transforming public health action by providing a deeper understanding of
pathogens, their evolution and circulation. Used with clinical, epidemiological and other multi-source
data, genomic data for pathogens with pandemic and epidemic potential inform risk assessments and
can support development of vaccines, therapeutics, diagnostic assays, and decisions on public health
social measures. New technologies in sequencing and bioinformatics have emerged in recent years,
and some countries have made major strides in establishing capabilities and capacities.

The COVID-19 pandemic has exposed challenges for genomics in public health sugyeillance systems.
Laboratories and networks dedicated to specific disease threats such as influe berculosis,
measles/rubella and polio, were mobilized to support SARS-CoV-2 genomic illance efforts. In some
contexts, repurposing capacities came at a cost to the disease programs ir own surveillance and
diagnostic needs. In addition, the scale, geographic representativeness quality, comparability
and integration of genomic surveillance outputs with epidemiologica
remain weak.

We are now at an important nexus. Genomic surveillance ha
growing global recognition among countries, partners an scale
up in the context of COVID-19. In January, July and Octo
(IHR) Emergency Committee for COVID-19 recommende
encouraging the rapid sharing of data including meta-data,
to strengthen systematic genomic surveillance. Further, in its re the Seventy-fourth World

Health Assembly in May 2021, the Independes g aredness and Response
recommended regular funding for the delive ) ods including genomic

al sequencing capacities,
HO to actively support countries

resolution 74.7 on strengthening WHO prepared
Assembly urged Member States fo increase thei ew threats, including through

ross-cutting way to serve the rubric of current disease program
alth threats? How can this be done in a way that is forward-thinking,

1 about scaling up laboratory services generally for diagnosis
s recognized the need for an integrated approach that sustained

orafory support for public health disease priorities, and fo strengthen
laboratory capaci ay that fosters national ownership and collaboration including in building
public-private partnegghips and innovation. Importantly, systems need to be trusted by users, covering
both the public and private spectrum.

In the context of public health emergencies, there is further impetus for taking cross-cutting approaches.
The International Health Regulations (IHR) require Member States to develop national capacity for

the detection, investigation and reporting through WHO of potential public health emergencies of
international concern. Reliable and accessible laboratory services that produce quality-assured results
in a fimely manner is critical for any country’s surveillance capacity and early warning function, so that
information is available on public health threats that can then rapidly trigger public health interventions.


https://www.who.int/news/item/15-07-2021-statement-on-the-eighth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/15-07-2021-statement-on-the-eighth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://recommendations.theindependentpanel.org/main-report/assets/images/COVID-19-Make-it-the-Last-Pandemic_final.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA74/A74_R7-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA74/A74_R7-en.pdf

Specialized laboratory techniques such as genomic sequencing are increasingly being used in the
investigation and acute management of diseases that could constitute public health emergencies
including cholera, Ebola virus disease and polio. These programs also have momentum to embed
genomic sequencing capacities at country level and integrate with other disease surveillance systems.
For example, the Global Polio Eradication Strategy 2022-2026 recognizes that the Global Polio
Laboratory Network (GPLN) serves as the gold-standard in poliovirus surveillance and molecular
epidemiology has been used throughout recent outbreaks of Ebola virus disease (EVD) fo assess
transmission chains.

For influenza, the Global Influenza Surveillance and Response System (GISRS) has been using

the genomic sequencing as an infegral part of response to outbreaks of zoonotic jafluenza and
pandemic preparedness as well as seasonal influenza surveillance to inform in a vaccine virus
recommendations and for monitoring of susceptibility to antivirals. In March , GISRS was leveraged
to integrate SARS-CoV-2 into sentinel systems for influenza-like illness (ILI) respiratory infection
(ARI) and severe acute respiratory infection (SARI) to inform policy and response to the
COVID-19 pandemic.

However, with the need to sustain genomic surveillance in perp,
health intelligence, work is underway to transform approach
research info routine public health practice. The transfor
to establish and take ownership of rigorous quality stan
testing and sequence analysis to the country level, where

as a growing co ent of public

aims to provide a unifying
g/th needs for pandemic and

does not focus on one pathogen or a specific 3
vision for using genomics as a powerful additio

the genomic sur g extend beyond pandemic and epidemic preparedness and
i oordination and dialogue with other disease control programs

arching goal, objectives and strategic actions needed. These are
countries, partners and WHO for their implementation.

The document is intended to be used at national, regional and global level. Target audiences

include national health authorities, partners, donors, public health officers, academia, private sector,
laboratory specialists, and technical or non-technical experts seeking an overview on integrating
genomic surveillance into the broader public health architecture for the preparedness and response to
pandemic- and epidemic- prone pathogens.



3. STRATEGY GOAL

The goal of the strategy is that genomic surveillance for pathogens of pandemic and epidemic
potential is strengthened and scaled for quality, timely and appropriate public health actions within
local to global surveillance systems.

The strategy will equip public health agencies to incorporate genetic sequencing data (GSD) that enable
the connections across country, regional and global levels to prepare for and respond to pandemic-
and epidemic- prone pathogens. There are five objectives which will support the achievement of the

strategy’s goal (Figure 1). Each objective is underpinned by a set of strategic actio
objectives outline the features of the ecosystem that will contribute fo the enha
genomic sequencing across local, regional and global surveillance and resp
of pandemic potential and persistent infectious disease threats.

Goal —

Genomic surveillance is
strengthened and scaled for
quality, timely and
appropriate public health
actions within local to global
surveillance systems

Objectives

Objective 1

Improve access to tools for
better geographic representation

Objective 2

Strengthen the workforce to deliver
at speed, scale and quality

Objective 3

Enhance data utility for strean
local to global public health dec:
making and action

Obj 4

lmize connecti
alue-add in the br
architecture

ective
| M readiness posture

for et ncies

or timely
2r surveillance

advancing the strategy’s goal globally.

y

. Collectively, these
ntegration of
efforts for pathogens

aring agreements
protocols, norms, standards and reference materials

Facilitated data, specimen and information sharing
Increase network linkages at local, regional and global levels
Targeted collaboration with One Health partners

Surge exercises to test systems
Joint projects for maintaining capabilities and capacities

After action reviews following events to assess & address lessons learnt

The five objectives are”presented below along with the role of the WHO secretariat in facilitating and

Objective 1: Improve access to tools for better geographic representation

This objective focuses on ensuring appropriate technology and infrastructure are available; the aim is to
not only expand access to accurate and sensitive laboratory systems, but also expand computational

infrastructure and provide the right analytics to interpret and contextualize the very rich and complex
information generated. These tools should be adapted to local needs (infrastructure, human resources,
decentralized support) and available at costs that are applicable for all countries. Without optimized,

simple, interoperable and affordable tools, genomic surveillance architecture will continue to be scaled



in an inequitable and unsustainable manner, leading to gaps and impaired early warning and response
systems. The four strategic actions recognize that genomic sequencing and bioinformatics infrastructure
are essential but must be implemented across geographies to be right sized fo ensure sustainability.

Strategic Actions:

a. Map and monitor capability and capacity landscape to maximize efficiencies, availability and
geographic representativeness.

b. Deliver contextualized technology and innovation solutions to ensure simple and optimized
workflows to enhance access and information sharing.

c. Stimulate innovation and research to address local to global needs to pro he development of

tools that are optimized to address global public health needs.

d. Shape a sustainable and quality market to maximize access fo en quitable uptake and
implementation of sequencing technology and associated bioinf; i

Role of the WHO Secretariat

The role of the WHO Secretariat in improving access to the rj

d country offices, will promote
ddressed.

efforts. In addition, the WHO Secretariat across its global, re
harmonization to ensure needs at each level of the value chai

This objective focuses on the establishment of a g orkforce to enable country-

ownership fo defect, monitor and respond. The d ave strengthened country capacity through
the creation of enabling resou e adapted to local and regional needs, while
ensuring harmonization. Wi iate capabilities across geographies, efforts to

unities in prevention, control and response
pim to promote the exchange of technical

engage policy makers, p
will be limited. The four
information, while prom®
ecosystem.

practice to disseminate & share good practices to enhance information
fry engagement.

trust in the s

d. Knowledge exchange programmes to build or strengthen capacity fo accelerate and amplify
competencies, and pair institutions in collaborations to address common challenges.

Role of the WHO Secretariat

The role of the WHO Secretariat in strengthening capacity is fo provide technical assistance and
standards, to identify synergies and support integration across efforts, develop guidance to ensure
the necessary investment in training to empower national agencies to have primary ownership and
responsibility for genomic surveillance and coordinate support for additional expertise and surge
capacity needs.



Objective 3: Enhance data utility for streamlined local to global public health
decision-making and action

This objective focuses on promoting standardization to enable interoperability of systems to

generate data and information that can be used for timely decision making and action. Explicit,
minimum, harmonized norms, policies, standards and principles are required to avoid fragmentation

of information that will hamper local to global situational awareness and surveillance efforts.

In addition, rigorous quality standards are needed to enable accurate data and confidence in
information. Recognizing the far-reaching potential of genomic surveillance and the various initiatives,
it is imperative that the system is easy to contribute fo, access and utilize, each of which requires a
foundation of quality and trust. The four strategic actions associated with this objg@live aim to articulate
the baseline architecture necessary to facilitate appropriate transparency, ution, exchange and
collaboration.

Strategic Actions:
a. Meta data standards, which recognize the importance of da i sovereignty,
while balancing the importance of contextual information i encing data.

b. Data sharing principles that are widely agreed upon
equitable dissemination.

c. Data sharing agreements that are already in place in cute events to promote timely

collaboration and coordination.

d. Harmonized protocols, norms, standa o facilitate high quality

information sharing.

Role of the WHO Secretariat

is to provide guidance, and support country-
ernally including by the Science Division and
from different organization ) A : is capacity, WHO will provide leadership
regarding ethical sharing i ization to promote high quality data generation
and exchange, includi i L : i d working groups to build consensus
Il also support the generation of reference
mo‘renols where necessar elop or updat€ guidance, including establishment of global targets
iolog d monitoring frameworks to measure impact.

ivity for timely value-add in the broader

strategic actions listed below serve to facilitate engagement across multiple levels.

Strategic Actions:

a. Facilitated data, specimen and information sharing to foster effective, rapid collaboration to drive
public health action.

b. Increase network linkages at local, regional and global levels to minimize information siloes and
maximize impact.

c. Targeted collaboration with One Health partners for comprehensive, integrated surveillance.



Role of the WHO Secretariat

The role of the WHO Secretariat in maximizing connectivity is to enable coordination and expand
partnerships including with FAO, OIE and UNEP to facilitate transparency, openness and alignment
across OneHealth sectors. In addition, the WHO secretariat will advocate to ensure adequate funding
and investment is available to facilitate integrated genomic surveillance.

Objective 5: Maintain a readiness posture for emergencies

This objective focuses on building and sustaining local, regional and global readiness to use and surge
genomic surveillance appropriately for emergencies. Genomic surveillance is anchored in ‘rhe routine

needs of disease control programs, but there will periodically be a need to scal
part of acute events or emergencies - be this for known pathogens and publj
emerging threats. Readiness actions are critical fo cope with the added pr.
number of strategic actions need to be opplied to develop ond maintai

Ith priorities or for
e of an emergency. A
iness posture including

computational throughput, exercising genomic surveillance surge early warning
alert response system, undertaking joint projects that foster cog i ality among

within the public health surveillance architecture. Collectj i provide confidence that the
systems and procedures are functional and appropriatel i en scaled up for an emergency.

Strategic Actions:

a. Surge exercises to test the ability of na i i stems and capacities fo stretch

b. Joint projects for maintaining capabilities & ities onsistently priming systems,
networks and knowledge needed during a

a culture of learning and continuous improvement
2ded to effectively use genomics as part of the end-

o advocate to stakeholders the need for having and investing
and disseminating technical guidance and tools to facilitate the
al level capacities needed including among intersectoral
gder health ecosystem, and participating in the readiness
Tic initiatives or cross-cutting upstream steps that are

This strategy provides a landscape of global priorities and considerations for building global genomic
surveillance capabilities, capacities and competencies for over the next 10 years. There is a landscape of
competing priorities for development and expansion of laboratory and surveillance systems, therefore
implementation of this strategy will require a collaborative approach across governments, networks,
programmes, and partners for maximal impact and contribution to public health.

n



Actions are expected at the local, regional and global levels, as shown in Figure 2. Additional
frameworks and initiatives may be necessary to articulate and define implementation for different
contexts or stakeholders including at regional or country levels. WHO encourages adaptation and
adoption so that maximal coherence and harmonization are maintained locally to globally. The strategy
is underpinned by a set of core principles and enablers which help set collective expectations and
approaches for implementation (Figure 2).

Actions

Country
Regional
Global

Strategy Implementation

Principles Enablers

Country-centered » Building on existing assets
Value for money . jership

Sustainability artnerships and networks
Joint responsibility Financing

Local to global thinking * Monitoring and evaluation

Figure 2: The principles and enablers for delive eeded at country, regional and

global level

Principles

There are five principles g egy that will guide its implementation to ensure

an effective and ethicao

1.  Countries at the cé

Value foL@aency;

2
3.
4
These core i ' described below.

1. Countries at the of the strategy

Strong and effective capacities at country level underpin regional and global public health. This

places countries at the centre of the strategy so that a solid foundation is available and sustained

for generating, analyzing, using and sharing GSD for public health action. To strengthen genomic
surveillance for pathogens with pandemic and epidemic potential, country-focused activities, work
plans and outputs are needed with strong commitment and ownership by government. Countries are
encouraged fo develop, refine and share their national plans and policies for integrating the use of
genomics info laboratory and surveillance systems, and to advocate for national funding to be directed
towards their specific requirements as part of pandemic preparedness and response.
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2. Value for money

Value for money is fundamental to ensure that the information generated is used optimally while being
cognizant of the resources and context at hand. In 2018, WHO launched a five-dimensional approach to
guide value for money in public health practice which ensures that actions by stakeholders contribute to
shared public health impact:

e Economy: keeping inputs (human and financial resources) as lean as possible;
o Efficiency: using those inputs to obtain or “buy” as much output as possible;

o Effectiveness: keeping the quality of output as high as possible to have the greatest possible
impact;

e Equity: taking into consideration the extent to which outputs benefit a ure coverage of the

most vulnerable and hard-to-reach population; and

o Ethics: ensuring that inputs, outputs and outcomes uphold the f | ethical principles of

respect, goodwill, justice and not causing harm.

As high-throughput sequencing and bioinformatics for pathoge
potential are cost-intensive and remain out of reach for many,
establishes a common understanding of the implementatio
technological landscape advances, maximizing and sust ey requirements fo inform
global innovation. Similarly, programmes that strengthen cities, connectivity between
networks and readiness for surge and stretch need to opfi i

3. Sustainability

pandemic and epidemic prone g g critical for the sustainability of genomics.
This will require stepwise cap ous reassessment of needs and opportunities.

capacity. Sustainability g oy strengthefliflg national and international networks, as well
as developing capabili ing,to¥0 needs-based approach.

responsibilities in advancing and supporting the implementation of
, the private sector, philanthropy, inter-governmental agencies and civil
in enabling and maximizing coherence globally so that the national
stakeholders and their unique contribution is recognized and fostered

5. Local to global thinking

The range and impact of emerging and re-emerging pathogens in the past century demonstrate the
importance of coherent local to global genomic surveillance systems. Regional and global action are
inherently fied to local action, and strong commitment, governance and investments are needed to
enable timely, appropriate and quality public health preparedness and response at all levels. Countries
are encouraged to develop their genomic surveillance capacities cognizant of the international interface
since pathogens know no borders.

13



Enabling factors for implementation
In order for this strategy to be implemented in a cohesive manner according to the core principles, certain
enabling factors must be in place. Five enabling factors will facilitate implementation of the strategy:
1. Building on and aligning with existing assefs;
Leadership;

Partnership and networks for greatest gains;

A w N

Financing; and

5. Monitoring and evaluating implementation.

These enablers are further described below.

1. Building on and aligning with existing assets

Genomic surveillance requires a broad range of expertise and bgi
To develop a robust strategy and support countries to build th
wide network of partners must be aligned tfowards the co
surveillance will build on the work done by a wide netwqg

strategies need to be leveraged so that countryifegi ctivities can optimize
efficiency and sustainability. Importantly, the exi : and infrastructure for genomic

2. Leadership

WHO provides global ledt
preparedness and res
Programme leg

ontext of this sfrategy, key elements of WHO’s Health Emergencies
fining the global use cases for genomic surveillance for pathogens
|

orm global risk assessments and public health action. WHO
fa and information, including within the context of other internationall
the Nagoya Protocol to the Convention on Biological Diversity. For this,

coordinating scie
equitable and that

access to new therapies, diagnostics, and vaccines under development is
dre available to all who need them.

3. Partnerships and networks for greatest gains

Genomic surveillance requires international multisectoral engagement to leverage global resources effectively.
The COVID-19 pandemic demonstrated the power of scientists and countries working together to detect, analyze
and utilize genomic data fo inform public health action. The large-scale need for sequencing and bioinformatics
during the COVID-19 pandemic has infroduced or reinforced collaborations with partners in academia, industry
and the private sector. Looking ahead in the context of this strategy, partnerships and networks are critical to
strengthen genomic surveillance capabilities and capacities globally. Successful implementation of the country,
regional and global strategic actions described in the results hierarchy undoubtedly require the continued
engagement from government, non-governmental and international organizations.



4. Financing

Surveillance is a costly yet essential public health function to underpin pandemic and epidemic
preparedness and response. National, regional and global implementation plans in line with this

strategy need to be costed so that genomic surveillance delivers the relevant quality and timely data
needed. Those in leadership positions must advocate for direction of funds towards the implementation
of genomic surveillance. Dedicated budgets and national funding commitments should adhere to the
principles described in the previous section, particularly in regard to country ownership and sustainability.

5. Monitoring and evaluating implementation

Monitoring and evaluation are key to understand progress fowards the strateg
Indicators for genomic surveillance should be monitored for each ‘routine’ p
functional capacities underpin readiness for pandemics and epidemics.

ults hierarchy.
en use case since

For cross-cutting aspects of this strategy, a number of high-level me o be monitored to
ensure that all countries have access to genomic surveillance. Me
« Countries with in-country capability to perform next

» Countries sharing genomic data fo publicly acce
programmes;

o Countries participating in global quality assessment es for sequencing and
bioinformatics;

« Countries participating in surge exerd =X i nce systems.

Implementation plans developed by countries
align with this strategy’s results hierarchy. Periodigandscg 2s will be used to understand the
qualitative aspects of implementation and help e g ective progress.
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6. REFERENCES

To be developed
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7. ANNEXES

Annex 1: Key WHO assets for the strategy

(Other annexes to be developed as needed)

Annex 1: Key WHO assets for the strategy

International Health Regulations (IHR, 2005) Laboratory and surveillance comprise core

capacities of the IHR 2005. Aligning this strategy with the IHR helps countrigs strengthen policies,
systems and the workforce in a way that facilitates and fulfils internatio, ligations for public
health emergencies.

WHO'’s global footprint In addition to its headquarters, WHO ha al offices and 152

and service delivery. This global footprint enables the roll- ic health initiatives,
and will be a critical driver and resource to coherently st
preparedness and response.

WHO Hub for Pandemic and Epidemic Intelligenc
epidemic intelligence through better data, bette
is a fulcrum for innovation and good practices to
Serving all WHO Member States, the Hub will facilita bal coherence of genomic data
ic health action.

Public health laboratory strengtheni 1 nce capacities is contingent
on having a strong foundational natio . body of work through
country, regional and global teams, incgdl glth Laboratory unit based in WHO
Office in Lyon-France, strengthen the es al | tInctions of laboratories for
pandemic and epidemic g onse. The WHO Lyon Office is at the centre

isease specific networks globally. Experiences
@l Influenza Surveillance and Response System

d Response Network (GOARN) GOARN is a network of partners
ore of global coordination for international support. The Emerging

e rapidly mobilized to continue to contribute to provide country and regional

support for ré ess and response to emergencies.

R&D Blueprint The R&D Blueprint is a global strategy to facilitate rapid activation of research
and development during epidemics. It aims to fast-track availability diagnostics, vaccines and
therapeutics that can be used to save lives and avert large scale crises, with a pre-defined list of
priority pathogens, including “Disease X,

BioHub The WHO BioHub is a recent initiative to establish a coordinated mechanism for the
provision of biological specimens. The intent is to provide a safe, reliable and transparent
mechanism for Member States to share and request materials on a voluntary basis, whilst
ensuring fairness in access to any benefits arising from this.
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