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1. Introduction

Pathogen genomic surveillance has become a priority for public health systems
in recent years. Genomic sequencing is increasingly being used to characterize
pathogens and monitor important public health priorities (e.g. poliovirus,
influenza virus, Mycobacterium tuberculosis and Vibrio cholerae, antimicrobial
resistance (AMR)). The decrease in cost and time of sequencing and the exponential
development of bioinformatic pipelines have played a critical role in integrating
pathogen genomics into routine public health surveillance. The coronavirus
disease 2019 (COVID-19) pandemic has highlighted the role that sequencing plays
in the surveillance of infectious diseases. Sequencing facilitates earlier detection,
more accurate investigation of outbreaks, closer real-time monitoring of pathogen
evolution and tailored development and evaluation of interventions to inform
local to global public health decision-making and action. However, there remains
a need to coordinate efforts, leverage and link existing surveillance and laboratory
networks and capabilities, and systematically integrate genetic sequence data
(GSD) with clinical and epidemiological data to strengthen its utility.

Genomic surveillance contributes to multiple aims, including:
+ Rapidly detecting and characterizing circulating pathogens;

« monitoring pathogen transmission;
+ developing adapted diagnostic assays, medicines and vaccines;

« and tracking the genetic evolution of pathogens to determine its
impact on the transmissibility and severity of disease, on public
health and social measures, and on the effectiveness of existing
diagnostics, vaccines and therapeutics.

In its first meeting in January 2020, the International Health Regulations (IHR)
2005 Emergency Committee for COVID-19 highlighted the importance of genomic
sequencing. In its sixth meeting one year later, the Committee specifically
stressed the need to strengthen the use of sequencing in surveillance systems
while advocating for timely data sharing (I, 2). This need was further emphasized
in the report of the Independent Panel for Pandemic Preparedness and Response
and culminated in May 2021 with the 74th World Health Assembly resolution 74.7
on strengthening WHO’s preparedness and response to health emergencies (3,
4). Resolution 74.7 urges WHO Member States to increase their capacity to detect
emerging threats, including through laboratory techniques such as genomic
sequencing.

Sequencing has thus become a key element of IHR 2005 laboratory core capacities
that Member States can employ to detect, investigate and respond to public health
emergencies (5). These capacities are directly assessed by an indicator in the IHR
States Parties self-assessment annual reporting (SPAR) tool (indicator C4.4) and
the IHR joint external evaluation (JEE) tool (indicator D1.3), which specifies under



level 5 that “the laboratory system ... has access to whole genome sequencing
identification of unknown and high-consequence pathogens” (6, 7).

In March 2022 WHO launched a 10-year global genomic surveillance strategy for
pathogens with pandemic and epidemic potential (8). The goal of this strategy
is to strengthen and scale up genomic surveillance to ensure quality, timely and
appropriate public health action within local to global surveillance systems. The
global strategy is designed to support countries in their efforts to expand capacity
and adopt harmonized, pathogen-agnostic approaches to genomic surveillance. In
addition, WHO developed 13 foundational principles to encourage global sharing of
pathogen genome data for public health use (9).

Genomic surveillance presents considerable challenges and opportunities in terms
of laboratory and surveillance infrastructure, capacity and capability requirements,
and harmonization across systems to effectively analyse and use data and prevent
duplication of effort. These challenges and opportunities depend on the national
context. Developing an adequately resourced national genomic surveillance strategy,
or an action plan that underpins a strategy, will enable countries to set goals,
objectives and priority strategic actions, as well as targets tailored to their context to
be achieved in the short and long term, in alignment with the global strategy (8).

This strategy support tool outlines key considerations and a proposed stepwise
approach for countries to develop a national genomic surveillance strategy or action
planforpathogenswith pandemicand epidemic potential. Anational strategy should
reflect all stages of the genomic surveillance value chain (Fig. 1), considering both
existing public health priority pathogen use cases and readiness for the emergence
of novel pathogens. Depending on the context, pathogen genomic surveillance
could leverage capacities and resources for other pathogens outside of the health
emergency context (e.g. malaria genomics) or outside of pathogen sequencing
(e.g. cancer genomics). This document is intended for use by all stakeholders at the
national and subnational level relevant to the development and implementation
of the strategy, including health authorities, One Health partners, donors, public
health officers, academia, the private sector and laboratory specialists.
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Fig.1. Overview of the genomic surveillance value chain with corresponding
activities and outputs
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Aimed at public health decision-making
Defined priority pathogen use cases
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Promoting data sharing and collaboration
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2. Key considerations in developing a national
genomic surveillance strategy for pathogens
with pandemic and epidemic potential

A national strategy aims to set each country’s goal and objectives for genomic
surveillance over a specified time frame and to describe the approach to
implementation. This can include operational elements such as cost, monitoring
and roles and responsibilities of stakeholders. The following considerations can
inform strategy development.

[e)
O:;

=
Do

2.1 Ensure strong national leadership, financial
commitment and governance framework

As a result of efforts made during the COVID-19 pandemic, more than two-thirds
of countries now have sequencing capacity. But much work needs to be done to
stabilize the newly developed capabilities, ensure their sustainability over a longer
period of time and integrate them with existing capabilities for other pathogens.

Advocacy and awareness raising for policymakers are therefore required, with the
aim of funding and integrating pathogen genomics into routine national disease
control strategies. Strong commitment and ownership by governments will ensure
sustainability, help to define clear objectives and strategic actions adapted to the
national context and promote rapid data sharing and international collaboration.
The strategy should be integrated into existing national plans or other country-level
mechanisms for action planning on public health.

2.2 Focus on public health decision-making V’ﬁ)}‘?

To ensure that GSD is used to inform decision-making effectively and efficiently for
both short- and long-term public health control measures, countries should consider
the following principles in developing a national genomic surveillance strategy or
action plan:

« Multisource data: GSD is one element that should be integrated into a
multisource data approach, through close linkages with clinical and laboratory
data, epidemiological data, One Health data, phenotypic characterization and
any other relevant contextual data. This approach can be greatly facilitated by
integrating pathogen genomics into national infectious disease surveillance and
laboratory systems for human, animal and environmental health.

« Representativeness: Include a sampling strategy at the national and/or
subnational level to ensure geographical and temporal representation for every



disease epidemiology. This strategy should be based on the national capacity
landscape and the country’s needs. Context-specific sampling in humans,
animals and the environment should be conducted usinga One Health approach.
Note that use of samples stored in biobanks could be considered if associated
with a methodology to adjust for the nonrepresentativeness of these previously
collected samples.

+ Quick turnaround time: Ensure that the generation, analysis, interpretation
and sharing of pathogen GSD occur in as close to real time as possible. This is
essential for making informed decisions as part of public health monitoring,
infection prevention and control through clinical implementation, and
preparedness and response to epidemics and pandemics. A trade-off should be
considered, however, between the priority of quick turnaround and protecting
the rights of submitters of high-quality data, which may be compromised by
release before publication.

55

2.3 Target all relevant pathogens with ,
priority pathogen use cases 5

X2

o

The national genomic surveillance strategy should not focus on one pathogen or a
specific public health threat. A unified network with a clear coordination structure
should be established for routine surveillance to monitor trends and identify any
new pathogens. The scope of an existing national forum may also be extended to
perform these functions. The strategy should be widely accessible to sequence any
sample in a One Health approach to detect any potential biological threat that could
cause a local outbreak or a global epidemic, including bacteria, viruses, fungi and
other infectious organisms.

Nevertheless, priority pathogen use cases can be defined based on the national
pathogen prioritization exercise or risk assessment and programmatic priorities. To
ensure the interoperability of surveillance networks and build a unified integrated
genomic surveillance system, countries should identify relevant use cases in their
specific context. Doing so will help to determine where genomic surveillance
provides significant added value over existing surveillance mechanisms.

For each identified disease or public health priority, the role and use
of genomic surveillance should be described and analysed. More
precisely, the following information should be articulated:

- genomic surveillance objectives (e.g. track pathogen evolution
and spread, inform and update countermeasures);

« data users (e.g. national health authorities, WHO, emergency
operations centres and response agencies, clinicians, disease
modellers, researchers and manufacturers of countermeasures);
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« use/analysis of data by users (e.g. identification of increased
transmissibility or disease severity, development of
countermeasures or public health and social measures, monitoring
programme effectiveness, research); and

+ outcomes (e.g. disease elimination, reduced incidence, maximized
prevention and effective countermeasures, precise and timely
identification of outbreaks, prevention of epidemics or pandemics).

Strengthen data management 2

All sequencing technologies, and in particular the high-throughput techniques that
have been developed in the last two decades, generate large amounts of data and
require complex resource-intensive bioinformatic analyses. Integrating GSD into
surveillance databases may overwhelm existing infrastructure and approaches for
managing data that lie at the intersect between molecular biology, bioinformatics
and public health. Data management is therefore a key element to be strengthened
for implementing genomic surveillance and must be based on standardized
procedures. This policy should not focus solely on GSD but should consider all data
relevant to surveillance systems to ensure interoperability.

The parameters to be considered comprise the following areas:

Data storage to ensure easy access to data for short- and long-term analysis and
archiving. Data storage policy should be defined based on the available hardware
and software infrastructure, and connectivity. Data should be backed up in one
or two different locations depending on the criticality of the data, but storage
requirements should be sized according to the retention strategy chosen (raw
data, filtered data, processed data). These requirements may be reduced by
compressing data after analysis and for long-term archiving. Also, cloud storage
may be used in addition to local storage if mechanisms are in place to maintain
connections and relationships between data sets.

Data quality and consistency to ensure high quality, harmonization and
comparability between data sets. Detailed specific standard operating procedures
(SOPs) should be established for data quality control, and regular internal and
external quality assessment programmes should be implemented for genomics
and analytics. Data quality and internal consistency must be given priority over
the amount of data generated to ensure confidence in the overall system. The
completeness and quality of metadata should also be verified and aligned with
regional and global emerging best practices on metadata standards.

Data analysis and interpretation to ensure accurate and adapted use of data
sets to inform decision-making. Many tools are now publicly available online,
and their use requires no or little programming knowledge. Nevertheless,
collaborations with academia, the private sector and international networks,
as well as communities of practices across disciplines (laboratory science,

7



bioinformatics, epidemiology, public health and policymakers), should be
promoted to build local capacity and develop a sustainable national workforce.

+ Data privacy/security to ensure data privacy and security before sharing. While
developing data management policies and procedures, it is important to be
familiarwith and take into account the existing national legislative and regulatory
documents regarding data confidentiality, protection, storage and sharing. As
an example, several options can be considered to ensure the confidentiality
of sequencing data and associated metadata, such as de-identification or
encryption. Data security must be ensured for both local and cloud storage. It is
advisable to consult legal and privacy experts to define agreements that ensure
all aspects of data privacy and protection. Developing or updating regulatory
documents may be necessary to fully implement GSD data management for the
benefit of public health.

« Data reporting for public health to ensure that GSD of significance to public
health generated by public and private agencies, including academia/research
institutions, is reported to ministries of health and employed for public
health action. Information should be reported or communicated to different
stakeholders accordingly by public health actors.

2.5 Promote data sharing and collaboration @

Data sharing is essential to inform risk assessment and trigger decisions that
protect public health at the local, national, regional and global level. Whatever form
it takes, successful and sustainable data sharing must be in place at every level
to minimize potential harm to individuals and communities. A national pathogen
genome data-sharing policy should be defined and implemented based on the 13
guiding principles developed by WHO which focus on public health use, in line with
the global strategy (8, 9).

Indeed, timely data sharing is a key element for streamlining local to global public
health decision-making and action. A national database (monitored by a national
coordinating centre) can be set up to centralize information (sequencing data and
metadata) and facilitate integration with publicly accessible genomic sequence
databases.

Countries should encourage close collaborations among surveillance networks
and laboratories, including One Health partners, at the subnational, national
and international level to increase the timeliness, quality, comparability and
representativeness of data, to facilitate achievement of public health outcomes and
to ensure a holistic readiness posture for emergencies. Integrating analysed and
interpreted GSD in national surveillance bulletins and interactive dashboards can
help to inform stakeholders, policymakers and the general population.
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3. Stepwise approach to developing a national
genomic surveillance strategy for pathogens
with pandemic and epidemic potential

In developing a national genomic surveillance strategy for pathogens with pandemic
and epidemic potential , countries can follow the seven key steps outlined below,
with proposed actions that can be directly implemented. The duration and
chronology of these steps can be adapted to national contexts.

3.1 Strengthen coordination, collaboration and governance @

The first step in developing the strategy is to establish a working group to facilitate
coordination or to expand the remit of an existing forum involving all identified
stakeholders, assigned with clear roles and responsibilities, to maintain a coherent
integrated approach for developing and implementing the national genomic
surveillance strategy. This step ensures strong leadership, multilevel and multisectoral
government, and nongovernmental engagement. This coordination/working group
will then be responsible for oversight, implementation and monitoring progress of
implementation.

Stakeholders involved in this step should include policymakers; human, animal
and environmental health authorities; partners; donors; public health officers;
academia; the private sector; laboratory specialists; and information system
specialists. To ensure alignment of the national strategy with the One Health
framework, collaborations with One Health partners should be specifically targeted
to add GSD in a comprehensive, integrated surveillance network.

Proposed actions:

+ Raise awareness among national authorities and relevant partners
on the value of genomic surveillance using a One Health approach

« Map and consult relevant stakeholders

« Establish terms of reference for the coordinating structure, identify
its members and their roles and responsibilities

« Obtainapprovalof nationalauthoritiesasneededto ensure leadership

« Organize a briefing workshop for members of the coordination/
working group.



3.2 Conduct a situation analysis

The objective of the situation analysis is to review the current country situation to
understand the country-specific context, provide baseline information and ensure
that prioritized strategic actions are evidence-based, considering relevant existing
national policies/strategies, WHO guidance and global best practices. Situation
analysis is a necessary step in determining the scope and key content of the strategy
or action plan. The analysis should provide background information on the country
(e.g. demographics, health context, public health strategies), and detail national
surveillance, clinical and laboratory systems and the coordination between these
systems within the broader public health architecture. Analysis of past and current
data and collection of additional data should focus on assessing national capacities
for detecting and monitoring pathogens in relation to the genomic surveillance
value chain. This should include a review of all national pathogen-specific strategies
and programme initiatives, underlying use cases with a genomic surveillance
component (e.g. influenza, COVID-19, tuberculosis (TB), HIV infections, measles,
AMR, food safety). A pathogen prioritization exercise or risk assessment of the
emergence and re-emergence of pathogens with epidemic and pandemic potential
can also be performed on a regular basis. For example, using the decision-trees
to support evidence-based priority pathogen mapping (Pronyk PM, de Alwis RA,
Rockett R, et al. Advancing pathogen genomics in resource limited settings. Asia
Pathogen Genomics Initiative, unpublished data, 2023) or the Strategic toolkit for
assessing risks to better define national priorities in terms of surveillance and to
future proof the strategy (10).

All relevant country documentation should be collected, including national health
policies, surveillance strategies and associated operational plans, regulations and
standards implemented for surveillance systems, laboratory networks, and related
to priority pathogen disease burden/prevalence, data management, evaluation
reports on surveillance or laboratory networks, IHR evaluation reports (SPAR, JEE,
intra-action reviews (IARs) or after-action reviews (AARs)). Reviewing reports from
IAR/AAR and simulation exercises, and consolidating lessons learned, can help
countries gain a clearer picture of their national capabilities to deal with future
epidemics.

A SWOT analysis can be conducted by stakeholders to identify the strengths,
weaknesses, opportunities and threats at different levels of implementation.
Strengths and weaknesses describe internal factors in the genomic surveillance
value chain, while opportunities and threats refer to external factors that can
have a significant influence on implementation. The following elements may be
considered: leadership commitment, stakeholder engagement and coordination,
financial resources, infrastructural capacity (including IT and computing needs),
data management, technical capacity (human resources), documents for
implementation (policies, plans, regulations), implementation of activities, supply
chain and logistics, and monitoring and evaluation (M&E).

10



Proposed actions:
+ Collect key country documentation;

« Conduct a situation analysis, including a pathogen prioritization
exercise;

+ Do aSWOT analysis;
+ Convene stakeholders to review the outcome of the situation analysis.

3.3 Identify a goal, objectives and strategic actions @

To define the scope of the strategy, the multisectoral coordinating structure can
rely on the situation analysis and the priority pathogen use cases identified in
the pathogen prioritization exercise. Moreover, the strategy should be defined
for a specified time frame, costed and integrated into existing sectoral planning
and budget cycles. It should be reviewed and updated periodically by the main
stakeholders and adapted to the current national and global context, including
progress in terms of scientific knowledge and sequencing technologies.

The goals and objectives identified by countries may reflect those of the global
genomic surveillance strategy for pathogens with pandemic and epidemic potential
(8). They should be adapted to each national context based on the findings of the
situation analysis and the defined scope, with specific elements added or removed
as appropriate. Though focused on genomic surveillance, the strategy should be
linked to other surveillance networks and vertical disease control programmes. The
objectives should align with national pathogen-specific strategies and programme
initiatives that include a genomic surveillance component.

More precisely, to help countries identify national strategic lines of action,
the following five elements are recommended at the country level:

1. Agenomicsurveillance and laboratory network (based on national
capacities or international collaborations) consisting of a core
facility that independently supports all programmes and sentinel
sites, with a clear leadership and coordination structure and well-
defined accountabilities.

2. Sustainable technical capacity in laboratories for sample and data
management, regularly evaluated to ensure workforcedevelopment,
regular provision of reagents and supplies, equipment maintenance
and national and international accreditation.

3. Harmonized SOPs and external assessment programmes for quality
and biosafety.

11



4. Agreements for data sharing and participation in local, regional
and global collaborations (including to promote research and
innovation) and timely feedback mechanisms to ensure links to
public health action as appropriate.

5. Readiness exercises (IARs or AARs, simulation exercises)
highlighting best practices and lessons learned from relevant
public health emergencies.

Proposed actions:
« Define the scope of the strategy;

« Analyse the global strategy in the national context based on the
situation analysis and defined scope;

« Identify the national goal and objectives;
« Determine strategic actions for each objective.

3.4 Define the approach to strategy implementation zo

To implement the strategic actions identified, prioritize activities based on the
situation analysis, resources available, anticipated impact and feasibility.

The prioritization process should be an inclusive consultative process with all
stakeholders. A prioritization matrix using a multidisciplinary approach can be used
to assess each activity, its level of priority for stakeholders, impact of/on genomic
surveillance, imminent risk if not undertaken and feasibility based on the existing
human, technical and financial capacities. The time frame for implementation
should also be considered, in particular for interdependent activities. To ensure
sustainable implementation, it is essential to prioritize activities that leverage
the strengths and capacities of existing laboratory and surveillance systems (e.g.
influenza, TB, polio, AMR). To be efficient, genomic surveillance should be fully
integrated into the national surveillance and laboratory networks through all steps
of the value chain.

An important consideration for strategy implementation is the choice of a centralized
or decentralized approach for each step of this genomic surveillance value chain. The
choicewilldepend onthe specifics of each countryaccording to the following elements:
resources available, quantity of samples to routinely process, national capacities in
sequencing and bioinformatics, procurement system for reagents and consumables,
distance between sampling sites and sequencing facilities, transportation and
biobanking infrastructure, and protocols and infrastructure for data management
(data storage, analyses, reporting and sharing).
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In particular, it may not be feasible or optimal for all countries to have in-country
sequencing capability. However, these countries should have access to timely genomic
sequencing through an established international referral mechanism.! Details of the
international referral mechanism and other parts of the value chain should be built
into the national genomic surveillance strategy, which goes beyond the technological
capability for sequencing. Sample-sharing agreements, material transfer agreements,
transportation and logistics, and expected turnaround times should also be included.

Countries should develop a national data management protocol to ensure the
highest standards of data quality and data sharing. It is generally worthwhile to
centralize all or part of data management to optimize human and material resources
and to facilitate harmonization, quality and data sharing.

Proposed actions:
+ Define activities for each strategic action;

+ Definethe priority activities within the time frame forimplementation;

« Determine the strategy implementation approach for each step
(centralized/decentralized);

+ Develop a national data management protocol that includes
considerations for sharing data.

3.5 Establish a framework for Monitoring and Evaluation m

Monitoring and Evaluation (M&E) is a key element in assessing progress towards
and driving achievement of the strategy’s hierarchy of results. An M&E framework
(using quantitative and qualitative process and output/outcome measures)
monitors implementation, measures effectiveness, facilitates transparency and
accountability for all stakeholders and serves as a tool for sharing lessons learned.

Each country should define its key measure of success. For example, the global
strategy’s key measure of success is that “by 2032, all 194 Member States have,
or have access to, timely genomic sequencing for pathogens with pandemic and
epidemic potential” (8). The aim is to achieve the highest level of capacity as defined
in the IHR indicators of the SPAR and JEE tools (6, 7). However, to closely follow
implementation, key indicators can be detailed for each objective of the national
strategy in the M&E framework. Note that indicators for genomic surveillance
should be monitored even for “routine” pathogen use cases, as functional capacities
underpin readiness for pandemics and epidemics.

1 Access to genomic sequencing may be through international collaboration with a national, regional or partner institution with
sequencing capability. “Timely” is defined as triggering genomic sequencing within 7 days of event or pathogen detection.
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Proposed actions:
« Establish a subgroup of stakeholders to develop M&E components;

« Identify activities requiring close monitoring;
+ Identify and define indicators for objectives;

« Review elements required per indicator e.g. purpose/rationale,
definition of key terms, measurement i.e. numerator, denominator
and disaggregation (where relevant), geographical scope, baseline,
target, data source, time frame and reporting frequency.

3.6 Develop an overall costed implementation plan %

Implementation should be consistent with the strategic objectives and the M&E plan,
and include all prioritized activities within a specific time frame. Each activity should
be detailed with the following elements: related sub-activities, responsible entity,
implementation level (subnational/national), timeline, monitoring indicators and cost.

To maximize efficiency and public health impact, genomic surveillance activities
should be synergized with other relevant national plans and programmes. This
should be considered when estimating the cost of genomic surveillance activities.
Countries are encouraged to develop integration mechanisms to pool surveillance,
laboratory and bioinformatics costs across different national pathogen-specific
strategies and programmes that have a genomic surveillance component.

Proposed actions:
4].?% + Detail each prioritized activity to establish the action plan;

« Verify that costs are consistent for activities shared with other
national plans or disease control programmes containing a genomic
surveillance component;

« Validate the action plan with subnational and national authorities
and other relevant stakeholders involved.

3.7 Identify and mobilize resources for implementation Do

Genomic surveillance technologies currently rely on relatively costly techniques
that require significant financial and human resource investment. Countries are
encouraged to aim towards sustainable financing through domestic resource
mobilization and identification of new funding sources with multisectoral
engagement to leverage these resources effectively.
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Stakeholder mapping (e.g. government and intergovernmental entities,
development partners, donors, the private sector) can identify stakeholders that
are already funding genomic surveillance activities, stakeholders that are funding
related activities within other national plans and programmes (e.g. influenza, HIV,
TB, polio, AMR, foodborne diseases) or stakeholders that have an interest and could
potentially fund these activities.

In addition to government and development partners, stakeholders for genomic
surveillance could include nontraditional public health partners across the
academic and private sectors. This can especially help build the technical know-
how over time. Advocacy directed at national authorities and policymakers is
needed to ensure dedicated budgets and national funding commitments and
human resource allocation to operate the national genomic surveillance network.

Proposed actions:
+ Map existing funding and human resources;

+ Identify funding gaps and potential funders for unfunded activities;
« Discuss with potential funders;

+ Advocate to secure national long-term funding commitments and
human resource allocation from national authorities.

4. WHO support

WHO has been and will continue to work closely with countries to support
development of national genomic surveillance strategies; to advocate for
engagement, resourcing, and implementation among partners; and to monitor
and evaluate progress. Based on situation analysis and the objectives and strategic
actions to be implemented, countries and partners should coordinate to identify
their priority needs for collaboration with WHO. During implementation, WHO will
provide technical assistance and guidance to countries, and where appropriate
empower national agencies that will retain primary ownership and responsibility
for genomic surveillance. To advocate the need for having and investing in a
readiness posture and to ensure global coherence, WHO will support countries in
incorporating lessons learned from the COVID-19 pandemic and recommendations
from the IHR capacity assessments (IARs/AARs, SPAR, JEE) in national genomic
surveillance strategies and action plans. In addition, WHO will encourage and
support countries’ efforts to regularly use pathogen GSD for decision-making; to
promote international collaboration, innovation and research; and to protect global
public health by strengthening prevention, detection and response to epidemics
and pandemics at the national and international level.
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5. Methodology for developing the strategy
support tool and identifying key considerations

This strategy support tool was developed using a two-step process. The first step was
a desk review of the literature, including existing normative guidance and reviews
(8, 9, 11-14). The second step was a consultative process with representatives from
ministries of health from different countries, international agencies supporting
genomic surveillance strengthening and WHO collaborating centres engaged in
genomics for pathogens with pandemic and epidemic potential. Key considerations
were assessed based on existing WHO guidance and the experience of WHO teams
at headquarters, and at regional and country offices, who work across the genomic
surveillance value chain. Specific actions have been identified for each consideration
to provide countries with concrete steps that can be taken to move forward in
developing their national genomic surveillance strategy.

6. Additional tools

To develop a national genomic surveillance strategy or action plan, additional
tools and resources are available from WHO and partners, including specific use
cases (15-18).

Other resources being developed by WHO and partners that will be published in
2023 include a costing tool and pathogen prioritization decision-trees that can
support national planning for genomic surveillance.
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