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Gaps in health security related to wildlife and environment affecting

pandemic prevention and preparedness, 2007-2020
Catherine Machalaba,? Marcela Uhart,> Marie-Pierre Ryser-Degiorgisc & William B Karesh?

Objective To describe and quantify the extent of wildlife and environment sector inclusion in country evaluation and prioritization tools for
health security, and to provide practical recommendations for global and national action to improve pandemic prevention and preparedness.
Methods To assess coverage of wildlife and other environmental aspects, we reviewed major health security reports (including World
Organisation for Animal Health Performance of Veterinary Services reports, and World Health Organization Joint External Evaluations and
follow-on National Action Plans for Health Security) published by 107 countries and territories. We extracted information on stated coverage
gaps, wildlife surveillance systems and priority diseases. We also searched National Biodiversity Strategies and Action Plans published by
125 countries to assess whether disease surveillance or prevention activities were included.

Findings We noted that the occurrence frequency of keywords indicative of wildlife, environment, biodiversity and climate factors varied
with type of report and between countries. We found that more than half (57.9%, 62/107) of the reporting countries did not provide any
evidence of a functional wildlife health surveillance programme. Most countries (83.2%, 89/107) indicated specific gaps in operations,
coordination, scope or capacity. Only eight of the 125 countries (6.4%) publishing a National Biodiversity Strategy and Action Plan reported
tangible activities related to wildlife health or zoonotic disease.

Conclusion Overall, despite their importance for pandemic prevention, wildlife and environmental considerations are neglected in health
security priorities and plans. Strengthening wildlife health capacity and operations should be emphasized in One Health efforts to monitor
and mitigate known and novel disease risks.
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Introduction

Improved health security is crucial for global and national
health systems to counter infectious disease epidemics and
their wide-scale socioeconomic consequences. The importance
of a One Health multisectoral and collaborative approach - one
that recognizes the connection between the health of humans,
animals and ecosystems — has been acknowledged for years fol-
lowing introduction of the term in the early 2000s." Although
significant advancements in multisectoral coordination have
been made over the past decade, the overwhelming focus has
been on human and domestic animal health; scant attention
has been paid to the risks and impacts of zoonotic diseases at
wildlife-human or wildlife-livestock interfaces, or to the role
of changing environmental conditions.>’ The consequences
of this neglect have been costly and deadly with thousands of
known zoonotic disease outbreaks in recent decades linked
to wildlife, for example: human immunodeficiency virus and
acquired immunodeficiency syndrome, Lassa fever, Ebola
virus disease, highly pathogenic avian influenzas, Nipah virus
disease, severe acute respiratory syndrome and coronavirus
disease 2019 (COVID-19).%-°

The exclusion of wildlife and environmental issues from
global health policies is especially concerning as growing
pressures on biodiversity and ecosystems facilitate new or
increasing exposure to wildlife, and high mobility through
trade and travel enables the rapid spread of pathogens.®® A
recent analysis based on global change trajectories projected
an increase by up to threefold of Ebola virus spillover events
and epidemics by 2070.° With an estimated million-plus

mammalian viruses still undiscovered, overlooking wildlife
health leaves a critical void in health security efforts and a
global vulnerability to accidental and intentional sources of
biothreats.'>!

Country-level mandates for environmental health are
often split across multiple government agencies, with a
high potential for fragmentation and gaps, and national
funding directed to wildlife health is extremely limited or
non-existent.>’?> A review of 18 national action plans on
antimicrobial resistance documented the limited integration
of environmental considerations, noting that an incomplete
application of the One Health approach may miss a key
driver and hinder effective control strategies.'’ This omission
for antimicrobial resistance reflects what is perceived as a
larger systematic under-representation of the environment
sector in health security as a source of unaddressed risks and
potential solutions.

National One Health coordination platforms may offer
mechanisms to address persistent capacity and implementa-
tion needs from all relevant sectors. Doing so will require
practical, targeted entry points to integrate environmental
expertise and other resources to monitor and manage
pathogen spillover risks.'* We review relevant national-level
assessments and action plans to determine areas of cover-
age and gaps, and to identify opportunities to integrate the
environment sector into global and national health security
efforts. We also offer practical recommendations for global
and national action to enhance the surveillance of emerg-
ing diseases and to improve pandemic prevention and
preparedness.

? EcoHealth Alliance, 520 Eighth Avenue, Suite 1200, New York, NY 10018, United States of America (USA).
®One Health Institute, School of Veterinary Medicine, University of California, Davis, USA.
¢ Centre for Fish and Wildlife Health, Department of Infectious Diseases and Pathobiology, University of Bern, Bern, Switzerland.

Correspondence to William B Karesh (email: karesh@ecohealthalliance.org).

(Submitted: 6 July 2020 — Revised version received: 19 December 2020 — Accepted: 21 January 2021 — Published online: 2 March 2021)

342 Bull World Health Organ 2021;99:342-350B

doi: http://dx.doi.org/10.2471/BLT.20.272690



Catherine Machalaba et al.

Methods

There currently exists no capacity as-
sessment tool for national wildlife or
environmental services that serves as
a parallel to available public health and
veterinary services evaluations.» To
gauge the extent of wildlife and envi-
ronmental coverage in zoonotic disease
efforts, we therefore reviewed published
reports from key processes used to as-
sess national capacity, prioritize national
efforts and leverage programmatic fund-
ing for health security. Reviewed reports
included those published by the World
Organisation for Animal Health (OIE)
on the Performance of Veterinary Ser-
vices, and World Health Organization
(WHO) Joint External Evaluation mis-
sions and follow-on National Action
Plans for Health Security (Table 1; avail-
able at: http:// www .who.int/bulletin/
volumes/99/5/20-272690).

We conducted a keyword search
for terms inclusive of wildlife and
environmental risk and monitoring
considerations (Table 1). We reviewed
documents in their published language
(English, French or Spanish) using
keyword translations. We interpreted
the mention of “animals” to be inher-
ently biased towards domestic animals
(pets and livestock, validated by several
reports referring to “animals and wild-
life”). We therefore screened specifically
for “wildlife” and “wild animals”. Given
its prominence in the documents and
lack of specificity, we did not include
the term “zoonotic” in the review of
the WHO Joint External Evaluations
and National Action Plans for Health
Security. We excluded words in stan-
dard headings or introductions, as well
as non-substantive phrases using key-
words in other contexts (e.g. “biosafety
environment”). Our review focused on
infectious diseases, excluding informa-
tion on chemical emergencies.

To identify stated weaknesses and
evidence of an operational surveil-
lance system for wildlife disease and/or
wildlife pathogen screening, we supple-
mented keyword searches by text review
(primarily the chapter on prevention of
zoonotic diseases in the Joint External
Evaluations for strengths, gaps and
recommendations for priority actions).
We recorded search terms as “present”
or “absent” (available in the data reposi-
tory).' We did not compare scores from
the Joint External Evaluations and Per-
formance of Veterinary Services reports
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between countries because of recurring
updates to evaluation tools and because
these indicators were not specifically
designed for wildlife or environmental
considerations. Furthermore, we did not
want to present judgement; our aim is to
help to identify weaknesses that can be
transformed into opportunities for im-
proving or strengthening health security.

We also extracted information on
priority diseases for public or animal
health from the Joint External Evalu-
ations (data repository).'® Although
criteria for priority diseases are not
standardized across countries, the evalu-
ations provided an initial indication of
the types of diseases considered impor-
tant in the context of health security.

Despite the fact that the United
Nations (UN) Convention on Biological
Diversity - the main intergovernmental
treaty for biodiversity and ecosystem
conservation - has officially recognized
the value of a One Health approach,
signatory countries are not obliged to
consider wildlife health or undertake
related activities. To assess the voluntary
uptake of wildlife health considerations
in conservation planning and commit-
ments, we also reviewed the latest ver-
sions of National Biodiversity Strategies
and Action Plans submitted under the
Convention (if published in English),
which serve as the primary mechanism
for national implementation (Table 1
and data repository).'®

All reports mentioned above pro-
vide an indication of the primary tools
used by external and domestic funders
to target investments in health security,
animal health, and biodiversity and
ecosystem management, and to provide
a best estimate of existing efforts and
weaknesses.

Results
Coverage of topics

We identified 32 Performance of Veteri-
nary Services reports (published 2007-
2019), 91 Joint External Evaluations
(2016-2019) and 12 National Action
Plans for Health Security (2017-2019)
that are publicly available from 107
countries or territories (Table 1 and
data repository).'® A total of 16 coun-
tries (Australia, Botswana, Canada,
Central African Republic, Congo, Cote
d’'Ivoire, Eswatini, Guinea, Japan, Kenya,
Namibia, Nigeria, Rwanda, Seychelles,
South Africa and Viet Nam) published
both Performance of Veterinary Services
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reports and Joint External Evaluations;
12 countries (Australia, Benin, Eritrea,
Lao People's Democratic Republic, Li-
beria, Myanmar, Nigeria, Sierra Leone,
Sri Lanka, Uganda, United Republic of
Tanzania and United States of America)
published Joint External Evaluations
and National Action Plans for Health
Security; and two countries (Australia
and Nigeria) published all three types
of report.

We observed that the occurrence
frequency of search terms within reports
varied with country and type of report:
wild animal and/or wildlife occurred
in 58.3% (seven of 12 National Action
Plans for Health Security) to 85.7%
(78 of 91 Joint External Evaluations);
environment occurred in 53.1% (17 of
32 Performance of Veterinary Services
reports) to 98.9% (90 of 91 Joint External
Evaluations); and One Health occurred
in 18.8% (six of 32 Performance of
Veterinary Services reports) to 100%
(all 12 National Action Plans for Health
Security; Fig. 1; data repository).’® We
noted that the occurrence frequency of
climate-related terms varied from 22.0%
(20 of 91 Joint External Evaluations) to
41.7% (five of 12 National Action Plans
for Health Security; data repository).'®
More specific search terms used by
report type to assess topical coverage
ranged from 0% for biodiversity (no
mention in any of the National Action
Plans for Health Security) to 87.5% for
zoonotic and related terms (28 of 32
Performance of Veterinary Services
reports) (Table 2).

Wildlife surveillance

From our review of Performance of
Veterinary Services reports and Joint
External Evaluations published during
2007-2019, of the 107 countries with at
least one type of report, 45 (42.1%) pro-
vided evidence of a functional wildlife
disease surveillance programme or other
wildlife-related activities. We noted that
the scope varied broadly, and in some
cases was limited to selected diseases
(e.g. avian influenza surveillance in wild
birds). We could not determine the qual-
ity or relevance of reported activities, or
whether they were sustained over time,
highlighting the snapshot nature of as-
sessments and a possible lack of regular
communication between sectors.

Of all assessed countries, 83.2%
(89/107) explicitly cited specific gaps
or did not include any wildlife coverage.
We grouped these cited gaps related to
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Fig. 1. Frequency occurrence of search terms in Performance of Veterinary Services
reports, Joint External Evaluations and National Action Plans for Health Security
in study of wildlife and environment inclusion in pandemic prevention and

preparedness, 2007-2019
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Table 2. Coverage of search terms in specific report types in study of wildlife and
environment inclusion in pandemic prevention and preparedness, 2007-2019

Search term Report type No. (%) of
country reports

Zoonotic and/or Performance of Veterinary Services (n=32) 28 (87.5)
Z00N0ses

Risk factors Performance of Veterinary Services (n=32) 4(12.5)
Vector Joint External Evaluation (n=91) 76 (83.5)
Reservoir Joint External Evaluation (n=91) 25 (27.5)
Biodiversity National Action Plans for Health Security 0(0.0)

(h=12)

wildlife health into categories most
relevant to zoonoses prevention and
control (Box 1).

Biodiversity

Our keyword search of the latest Eng-
lish-language National Biodiversity
Strategies and Action Plans submitted
to the Convention on Biological Diver-
sity revealed that only 8.0% (10/125)
of countries included wildlife health
and/or zoonotic disease content. When
wildlife health content was included, the
links between health and biodiversity in
the context of disease threats were main-
ly covered in broad terms (e.g. wild-
life-livestock conflicts, wildlife-human
interactions, decline of certain species or
plant pests). Country-specific wildlife
health or programmes and activities
related to zoonotic diseases were noted
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for 6.4% (8/125) of countries (Box 2).
One Health was only mentioned in the
National Biodiversity Strategy and Ac-
tion Plan published by Botswana.

Priority diseases

Among the diseases of public and/or
animal health importance mentioned
in the 91 Joint External Evaluations,
40 diseases (or disease categories) were
cited by two or more countries (data re-
pository).'¢ Listings ranged from patho-
gens to specific diseases and syndromes
(e.g. viral haemorrhagic fevers). Rabies,
brucellosis, anthrax, and avian and/or
zoonotic influenza were each listed by
at least half of the reporting countries.
Countries reported either active surveil-
lance in animals and humans for prior-
ity diseases, surveillance of diseases in
humans only or that a formal priority
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disease list had not yet been developed.
While transmission dynamics are locally
dependent, we noted that the majority
of diseases prioritized by countries have
environmental determinants that are
important for disease management. For
example, wild animals play a significant
role as reservoirs or maintenance hosts
for viral pathogens such as avian in-
fluenza viruses (waterfowl),'” Marburg
and Nipah viruses (certain species of
frugivorous bats),'*"” and Lassa and
monkeypox viruses (various species of
rodents),”*?! reinforcing the potential
value of the involvement of the environ-
ment and wildlife sectors when design-
ing health security programmes.

Discussion

Despite the likelihood of devastating
impacts from epidemics following a
spillover event from wildlife to humans,
as has occurred with several emerging
diseases in recent decades,”~** countries
are failing to address the environmental
components of current health threats.
Indeed, our findings indicate that wild-
life and environmental considerations
remain absent from even the most recent
health security capacity assessments and
plans. Moreover, for some countries
where scientific publications or personal
communications report the existence of
wildlife health surveillance activities,
relevant information was not provided
in the official reports. Our findings
reinforce the impression that wildlife
is not a priority in the context of health
security frameworks. Where included,
deficits in operations and intersectoral
coordination seem to be the rule rather
than the exception. Rather than building
dedicated systems at country, regional
and intergovernmental levels, efforts ap-
pear largely ad hoc or driven by external
research support.

It is encouraging that a few countries
have set relatively ambitious and specific
targets for developing wildlife surveil-
lance frameworks (e.g. Liberia’s National
Action Plan for Health Security) and
that specific risk interfaces have been
identified (e.g. illegal wildlife trade in
Viet Nam’s Performance of Veterinary
Services report). However, implementa-
tion requires dedicated international
commitment to support countries in
building wildlife health capacity. Even
nations with the most developed wildlife
health systems acknowledge challenges,
gaps and the need for expanded capac-
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ity.*** Our findings are not meant as a
critique of countries, but rather as an
opportunity for health security actors to
consider new pathways to advance pre-
vention and detection functions by engag-
ing and strengthening other sectors. As
National Action Plans for Health Security
are branded as multisectoral, all attempts
should be made to ensure sufficient inclu-
sion of the environmental sector.

We observed that although coun-
tries list several wildlife-associated
priority diseases with possibly severe
consequences, including the potential to
become a pandemic, efforts in health se-
curity are generally focused on diseases
of domestic animal origin. It is unclear
whether this is because of (i) the actual
relative disease burden in the country;
(ii) the perceived risk or feared impact;
or (iii) a bias in assessment and planning
processes because of a limited familiar-
ity with monitoring and mitigation
measures outside of human health and
veterinary services. The lack of attention
paid to novel (in particular, wildlife-
associated) pathogens, even in recently
reported priority disease lists, translates
into preparedness deficits from risk re-
duction activities to diagnostic capabili-
ties. For example, only 9.9% (9/91) of the
assessed countries listed coronaviruses
or associated diseases as priorities in
their Joint External Evaluations, despite
prior warnings about the human and
animal health threat that they pose.”*

Several countries prioritize climate-
and environment-sensitive diseases
(notably echinococcosis, leptospirosis,
yellow fever and Rift Valley fever),”*
but climate is poorly represented in
evaluations and plans. Prioritization
exercises may benefit from consider-
ation of relevant interfaces and risk
factors for emergence, which may be
highly country-specific, to guide prior-
ity disease selection and appropriate
interventions. The anticipated gains
may benefit a range of objectives for
emerging and endemic diseases, for
example: understanding baseline risk;
enhancing knowledge of pathogen and
host ecology; forecasting and early
warning; sentinel detection; and target-
ing high-risk conditions to reduce the
frequency of spillover events.”=*¢ The
evolving threats and uncertainty rep-
resented by environmental change will
require enhancements in wildlife disease
monitoring in both industrialized and
non-industrialized settings.”>’

Research
Wildlife and environment gaps in pandemic prevention

Box 1.Gaps relevant to wildlife health (as specifically referred to or inferred) in country

assessments and plans, and implications, in study of wildlife and environment
inclusion in pandemic prevention and preparedness, 2007-2019

Poor integration and/or coordination: lack of awareness among sectors; high potential for
gaps in mandates, budgets and activities; missed opportunities to synergize

Not mentioned or insufficient information to assess gaps: wildlife not considered in risk
assessments, health security plans or implementation efforts

Wildlife sector not included in plans, training and/or operations: wildlife and environment
considerations omitted; lack of opportunities for wildlife sector to understand relevance
to health security; possibly inadequate, inappropriate, inefficient or detrimental disease
control measures

Not operational: no wildlife health and/or disease input to surveillance system; no baseline
information; no or low capacity and resources

Limited capacity (including workforce shortages): inability to perform necessary surveillance
and risk reduction activities; insufficient workforce; increased health risks

Pilot and/or limited scope (disease or geographic scale): surveillance ad hoc and not
comprehensive for all relevant species, pathogens and risk interfaces; lack of general
surveillance implies poor early-detection capacities; poor understanding and monitoring
of disease and/or pathogen occurrence and associated national and transboundary health
risks; financing not sustained; capacity and activities may not be transferrable to public sector

Vulnerability and/or risk targeting only: risk reduction measures not implemented; may not
be comprehensive or reflect evolving risks without ongoing monitoring inputs

Box 2. List of specific wildlife health activities and programmes included in the latest

versions of National Biodiversity Strategies and Action Plans of 125 countries
reporting in English, in study of wildlife and environment inclusion in pandemic
prevention and preparedness, 2010-2020

Brazil: management of the virtual Center for Information on Wildlife Health

China: monitoring and warning system for pathogenic and epidemic microorganisms with
a database, assessment of impacts on biodiversity, and emergency response capabilities

Islamic Republic of Iran: intended development of a comprehensive plan for emerging
environmental issues that includes wildlife diseases

Liberia: wildlife disease management and surveillance identified as an area of need for
long-term expertise training and development

Republic of Korea: opening and operation of the National Wildlife Health Research Center,
establishment of the Second Basic Plan for Wildlife Disease Management, development and
implementation of avian influenza countermeasures for wild birds, conducting of surveys
and research on wildlife diseases, and strengthening the response and management system
Rwanda: wildlife health and disease monitoring activities through a nongovernmental
organization mentioned under institutional framework for groups involved in biodiversity
management

Uganda: frameworks cited that include prevention and control of diseases presenting a
risk to animals and humans

United Arab Emirates: federal law on zoonotic diseases listed as a relevant policy for the
Aichi biodiversity targets

Our review had several limitations.
First, for simplicity, we used the terms
wildlife health and disease or pathogen
surveillance interchangeably. These
terms may have nuanced meanings and
serve different purposes in practice. For
example, wildlife disease surveillance
may detect new health threats to animal
populations (general, event-based or
clinical, and syndromic surveillance),
while pathogen surveillance may expand
knowledge of pathogens circulating in
an area; however, we note that wild-
life disease surveillance and pathogen
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surveillance are complementary, and
both are necessary for a comprehensive
surveillance programme.*® Alternative
search terms may have captured a related
scope of activities not reflected in our
findings. Second, in practice, certain
operations may be shared between coun-
tries (e.g. surveillance in Liechtenstein
and Switzerland). We did not review
sources of information on subnational
pandemic prevention, as international
frameworks (e.g. the International
Health Regulations) have emphasized
national-level core competencies and,
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to date, there is no standard subnational
approach allowing for comparisons.
However, select examples of disease
prioritization exercises and provincial
programmes have been reported, and
will ultimately be critical for expansion
and sustainment of efforts.”>*’ Third,
the static and non-standardized nature
of assessments only provides a snapshot
of capacity and activities at any point
in time; we could therefore not assess
progress since the publication of any
report. Further, reporting tools were
continuously being updated throughout
the period covered by the evaluation and
planning reports (2007-2020), meaning
that measuring progress for any particu-
lar country was not possible. Fourth, we
acknowledge possible reporting gaps
(> 100 countries completed Performance
of Veterinary Services reports, but only
32 elected to make their reports public).
Furthermore, we did not perform a sys-
tematic assessment of all gaps present,
but rather inferred the main gaps based
on those recognized and self-reported in
reports; our interpretations may there-
fore be subjective. However, our findings
are consistent with the well-recognized
and chronic gaps in surveillance of
wildlife diseases previously reported by
others,”**" and highlight the need for
further assessment and benchmarking
of wildlife health systems to reduce
pandemic risk.

Our study benefited from several
strengths. First, rather than relying on
complex modelling tools, the evidence
in the self-reported assessments was
straightforward to extract without the
introduction of errors or possibility of
misinterpretation. Second, our inclusion
of evaluations and plans from multiple
sectors — human health, animal health
and the environment - is consistent
with the One Health approach needed
to examine this topic.

Overall, the necessity of multisec-
toral collaboration for health security is
increasingly recognized. The UN Gen-
eral Assembly resolution A/74/306,
adopted in September 2020, calls for
a climate- and environment-sensitive
approach to building back better in
COVID-19 recovery efforts, including
the protection of wildlife.** However,
in its 2020 Annual Report, the Global
Preparedness Monitoring Board issued
a call for “robust global governance”,
including predicting and detecting
pathogen emergence via a One Health
approach, broadly mentioning human
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and animal health but lacking any call
to action for the environment sector
to specifically engage in preparedness
initiatives.* This absence, alongside
emphasis on preparedness for health
emergencies rather than risk reduction,
demonstrates that dedicated effort is
required to correct for the continued
omission of the wildlife and environ-
ment sectors in recovery from the
COVID-19 pandemic. Accordingly, a
report issued by the Intergovernmental
Science-Policy Platform on Biodiver-
sity and Ecosystem Services has noted
the potential value of a shift towards
pandemic prevention that explicitly in-
tegrates biodiversity and health science
to inform decision-making.®
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A key challenge is that an insti-
tutional mandate for wildlife health is
not captured by any specific intergov-
ernmental agency. Without formal re-
sponsibility for wildlife health, there are
significant gaps in the implementation
of surveillance programmes spanning
risk assessment, reporting, investigation
and management decisions. A respon-
sible authority and budget source for all
wildlife and environmental health func-
tions may not be readily identified, given
the typical scope of natural resource
management (e.g. biodiversity and eco-
system monitoring may be in place, but
not disease/pathogen surveillance) and
limited inclusion of wild animals in vet-
erinary services."” A review of mandates

is needed to assign responsibility and

Box 3. Recommendations to strengthen wildlife health capacity arising from study of

wildlife and environment inclusion in pandemic prevention and preparedness,
2020

Global infrastructure

Partnerships: empower environment entities to contribute to intergovernmental One Health
and health security initiatives to ensure equal and systematic inclusion

Assessment and planning tools: (i) include a dedicated space for a wildlife health expert in
Joint External Evaluation and Performance of Veterinary Services assessment teams, and
involve zoonotic disease experts in National Biodiversity Strategies and Action Plans; (i) add
framing or questions specific to wildlife, and relevant risk monitoring and mitigation of
environmentally sensitive wildlife or vector-borne diseases; and (iii) develop an assessment
tool to target wildlife and ecosystem management capacity to supplement public health
and veterinary services assessments

Resource mobilization: dedicate funding to wildlife health capacity development, or target
a portion of One Health funds to be directed to implementation activities

Investigation and reporting: implement systems for (i) immediate notification of wildlife
mass morbidity or mortality events (annual reporting of selected wildlife disease events
to the OIE is currently voluntary via the World Animal Health Information System - Wild
Interface); and (ii) investigation of wildlife disease events (parallel to the Global Outbreak
Alert and Response Network in human health events)

Training: (i) offer field-based epidemiology training programmes for wildlife veterinarians;
and (i) report on number of qualified wildlife veterinarians and/or wildlife health
professionals by country (parallel or subset of veterinarians and para-veterinarians reporting
to the OIE)

Implementation: develop guidance for accessing and interpreting wildlife health data to
assess threat to public health, domestic animal health, and biodiversity and ecosystems

National and subnational

Planning: develop wildlife health sector (institutional mandates, training, resourcing and
workforce development)

Reporting: establish mechanism(s) for centralized reporting of wildlife health and/or disease
research to a national entity

Risk assessment and monitoring: (i) set up arrangements with laboratories for testing
of wildlife samples (and implement appropriate export and import agreements if
international); (i) perform risk profiling and assessment of major wildlife—domestic animal
and wildlife—human interfaces (e.g. bushmeat markets) to identify high-risk transmission
interfaces; (iii) perform risk profiling and assessment for diseases in native and introduced
wildlife species to inform conservation planning, livestock biosecurity and zoonotic disease
prioritization; (iv) require consultation of government wildlife entity(ies) or expert scientists
in case of human or domestic animal disease connected to environmental resources;
and (v) integrate wildlife and other environment information into a surveillance system
leveraging local stakeholders (e.g. park rangers, community eco-monitors and hunters)

OIE: World Organisation for Animal Health.
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develop plans for short-term pragmatic
stopgaps and long-term capacity and
workforce strengthening.

As a first action, existing health
security programmes should be re-
viewed for targeted entry points for the
environment sector. At a global level, a
dedicated intergovernmental environ-
ment partner is needed to ensure repre-
sentation in relevant decisions, guidance
and programmes. Expanding on prior
intergovernmental coordination,* the
launch of a high-level One Health expert
group has been proposed for 2021 by
WHO, OIE, UN Food and Agriculture
Organization, and UN Environment
Programme.” Success will require sus-
tained efforts and resourcing, equitable
representation and, ideally, alignment
with the sustainable development goals
for broader benefits.

Evidence syntheses and guidance
resources have been produced through
the Convention on Biological Diversity—
WHO Joint Work Programme on Biodi-
versity and Health, with the Convention
also adopting guidance on integrating
biodiversity considerations into a One
Health approach.*®* Efforts are needed
to systematically translate agreements
and knowledge products into country-
level planning and implementation. One
possible path is via add-on funding of
existing bilateral or multilateral health
security projects at national or regional
levels, such as the World Bank Regional
Disease Surveillance System Enhance-
ment programme that supports human
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and animal health systems and multi-
sectoral coordination mechanisms in
16 central and west African countries.”

Several nominal changes can help
ensure the visibility of wildlife and of
broader considerations for environmen-
tal risk mitigation in health security.
We encourage public health and animal
health sectors to examine existing tools
and programmes (e.g. Performance of
Veterinary Services reports and Joint
External Evaluations) in the immediate
term, and to continue to take steps to
support their line ministries in identify-
ing areas of value for collaboration with
the environment sector. For example,
the OIE has developed a framework to
enhance veterinary service capacities in
managing risks from emerging diseases
while protecting wildlife.*” Assessment
and operational tools have evolved in
important ways since their first itera-
tions to encompass greater scope, signal-
ling that future editions may facilitate
meaningful intersectoral collaboration.
Future versions can expand on compe-
tencies for risk reduction, particularly
those related to disease emergence. Spe-
cifically, greater attention must be paid
to wildlife and environmental change as
the major source of emerging zoonoses.*
Similarly, involving both public health
and animal health authorities in the
design and implementation of National
Biodiversity Strategies and Action Plans
may enhance the health security value of
biodiversity-focused activities. We pro-
vide a set of initial ideas for developing

this field at different levels (Box 3). Sup-
port to countries in systematic planning
and pragmatic implementation could be
catalysed through a multisectoral health
security convening and priority-setting
body, such as the Global Health Security
Agenda.

As evidenced by the COVID-19
pandemic, there are unacceptable risks
in neglecting the wildlife and environ-
mental drivers of pathogen spillover.
Wildlife health surveillance is para-
mount to the success of the One Health
movement in preventing, detecting and
mitigating known and novel zoonotic
disease risks. We appeal to countries
and multisectoral panels to urgently
acknowledge and remediate these gaps
in global and national health security
priorities and efforts.

Acknowledgements

We thank the countries and assessment
teams for making their reports available.
We thank Linda Oliwa. MU, MPRD and
WBK are also affiliated to the World Or-
ganisation for Animal Health Working
Group on Wildlife.

Funding: This work was funded by the
United States Agency for International
Development Emerging Pandemic
Threats PREDICT project (Cooperative
Agreement No. AID-OAA-A-14-00102).

Competing interests: None declared.

Sass

2007 -2020 b sldazwl g il o LB JI e 555 g dndly b Jlsld b das U seaadl ope¥f o goud

255 A Enlb N SIS 1SS s O WY sl
W\wu‘&\ﬂb&#‘ gl dedls el )
MUAJS‘Q\LaJo-j JJJJ\UULAJJJ.:JLJ‘ ywd&
J,Sgd\r.usg(mﬂsz‘w 9%)\,, »%;J\J).\M
V.Ja;u:u)\.w\.Qﬂ‘a@\wiﬁ\}dw&cujib}e-j&
S Oleall (35302 Sl 41 (107/89 (83,2%) J sl
U5 125 ;e lath Jgs 8 ol aandl 5 Gl ST Gl
S5 ,Wuwwwij\ﬂ\uﬂ(em)

JM\u‘yUa}\j\c\aﬂ\oLﬁ—‘MdU@J’

Ll AL Aol ol o s Y
M\)uugﬂ\d L;JQMJAMW\U\)LJ&U
oL&\Mw&\uMUu\)M\J;Ju&JﬁU\W
o L BB L3150 el 3 p3ls 5542 (3 4l
JVIPRPE DS AT Po- PRRUBIAIAN

gu\jaﬂ\sw\ﬁuas)uﬂg.ulu»bwjuaﬂ
vhuaj‘M\www\duuij\A,J;,M\u\,J
GLJJ‘UAMDJJ‘ML&}JU‘}M‘MWUWy
PURRELA
‘L;;mu\g\};.\ja,ﬂ\awmru“,u\
;.UAJLJ)L;\LJ‘M\UJY‘U&WJHJJJUJ\L»\)
A el e 5ol & el leadl slsl e )
dodas o 8 olall dS Ll o S ol nadl s Ol st i)
(el o Lb 1 Jaddl falast dnliey EAll vl
U&QLA}J.&AL?E.’M\ .d.latﬁ)dj>107 %,qu-L‘J.AS)}fLJlU
u,z\,fw,&p\sw\u\f@jw\gs”smu\ﬁm
Jodl Balas 5 Sl ¥l (3 Ly WT LS 2051 W I
\J\uwdjb1z5wb-uﬁa)r.\l\6}$‘ )MUA\MIQ).H

Bull World Health Organ 2021 ;99:342—3508' doi: http://dx.doi.org/10.2471/BLT.20.272690 347



Research
Wildlife and environment gaps in pandemic prevention

Catherine Machalaba et al.

mE

2007 - 2020 48] M1 T i T BA FIBASE R B £ B MR E X D A R & £ 5E

B E#AFEMERITHE LA L2 R HEFR
HTERMN LGP ERETNENLE, A2
2R Fn B R R BAT 5h DU A0 3R AT R TG AR 9 $R 4 52
AT I W

Fik RMNERT 107 MNERFMR LR EETAL
AWE (AFEHRFW T EHREERSE RN
EP KRR T AALBAIBITERELY (BXT
EZAATFHTRD), NEAEFGHFEMITFERENE
EEHATT I, BRIONMBBRT SR BEZTWEZE. B
A ENRATE LRFHEXNE B, RNLHEER
T 125 NEK / MR AT E K A S AR e F AT
it R, PR S EHERE B K TUGAT A,

R RIVEER, T, TR, EWEHEURR
BEEHXXBRFHHEAAEEARELAER /

K. HRAALM, #it—F (57.9% , 62/107) W&
B K K 32 G A R0 B A s 4 T A Monlt XD AE 4R
MRFR, KEFEFR (832% ,89/107) ¥ 5| ZAEATH.
e, EERE N T EFELZE. EAHTERED
SRR AT RIS 125 MEIR T, X8 AEXK
(%f)%ﬁéﬁ%ﬂéﬁk%%%%ﬁ%?ﬁ%%%
T30,

Hit Rz, REGAEGYIIIREZ ARG RATHR S
HEHFEEEX, BEETALXA2E AR PH KB
FEM, & B—AEE TR, NEETRMLET
A A R R B D el R AR, DA MR IR AR B e
o B R o R

Résumé

Impact des lacunes de sécurité sanitaire liées a la faune sauvage et I'environnement sur les activités de préparation et de

prévention des pandémies, 2007-2020

Objectif Décrire et déterminer dans quelle mesure la faune sauvage et
I'environnement sontintégrés aux outils d'évaluation et de définition des
priorités des pays dans le domaine de la sécurité sanitaire ; formuler des
recommandations pratiques pour entreprendre des actions nationales
et internationales visant a mieux prévenir les pandémies et a assurer
une meilleure préparation.

Méthodes Afin d'évaluer la prise en considération de la faune sauvage et
d'autres aspects environnementaux, Nous avons examiné les principaux
rapports de sécurité sanitaire (notamment les rapports de performance
des services vétérinaires de I'Organisation Mondiale de la Santé animale,
les évaluations externes conjointes de I'Organisation mondiale de la
Santé et le suivi des Plans d'action nationaux pour la sécurité sanitaire)
publiés par 107 pays et territoires. Nous y avons prélevé des informations
sur le manque de couverture affiché, les systemes de surveillance de la
faune sauvage et les maladies prioritaires. Nous avons également étudié
les stratégies nationales et plans d'action pour la biodiversité parus dans
125 pays en vue d'y déceler d'éventuelles activités de prévention et de
surveillance des maladies.

Résultats Nous avons constaté que la fréquence d'apparition de mots
clésfaisant référence alafaune sauvage, I'environnement, la biodiversité
et les facteurs climatiques variait en fonction du type de rapport et
du pays. Plus de la moitié (57,9%, 62/107) des pays d'ou provenaient
les rapports ne mentionnaient aucune indication de I'existence d'un
programme contrélant le bon fonctionnement de la faune sauvage. La
plupart des pays (83,2%, 89/107) ont signalé des lacunes spécifiques
au niveau des opérations, de la coordination, du cadre ou des capacités.
Seuls 8 pays sur 125 (6,4%) ayant publié une stratégie nationale et un
plan d'action pour la biodiversité ont fait état d'activités tangibles liées
a la santé des especes sauvages ou aux Zoonoses.

Conclusion Globalement, malgré leur importance en matiére de
prévention des pandémies, les considérations relatives a la faune
sauvage et a I'environnement font rarement partie des priorités et
plans de sécurité sanitaire. Le renforcement des capacités et opérations
préservant la santé des especes sauvages devrait faire partie intégrante
des efforts de l'initiative «One Health» destinée a surveiller et limiter les
risques de maladies, qu'ils soient connus ou émergents.

Pesiome

HepocTtaTku 6e3onacHOCTY 3apaBoOOXpaHeHs, CBA3aHHbIe C ANKOI NPUPOLOI U OKPY»KaloLen cpefoi,
BAMAIOLLME HA NPeAOoTBPaLLEHNE NaHAeMUN 1 obecrieyeHne rOTOBHOCTH K Heir, 2007-2020 rr.

Lenb Onuncatb 1 KONMYECTBEHHO OLEHUTb CTEMNEHb BKOYEHWA
CeKTopa AVIKOM NPUPOLLI 1 OKPYXaloLen Cpefbl B MHCTPYMEHTbI
OUEHKM 1 onpefeneHna NpropuTeToB B 06nacT 6e30nacHoOCTH
3[PaBOOXPAHEHNA CTPAH, a Takxke NPefoCTaBUTb NpakTMyeckme
pekoMeHAaUVn No robanbHbIM 1 HaLMOHabHbBIM AEACTBUAM MO
YNYYLLIEHNIO NPODUNAKTUKIA NaHAEMUI 1 0OeCrieyeHnio roTOBHOCTM
K HUM.

MeTtogbl YTO6bI OLIEHWTB OCBELLEHVE COObITUI OTHOCUTENBHO AVKOM
NPVPOAbI U APYTX aCNEKTOB OKPY»KAIOLLEN CPeflbl, aBTOPbI U3yUnimv
OCHOBHble OTYeTbl 0 6€30MacHOCTY 3PAaBOOXPAHEHNA (BKITHOYaA
oT4YeTbl BcemmpHom opraHm3aumm no oxpaHe 340Pp0BbA KMBOTHbIX,
a TakXke COBMECTHble BHELLHME OLEHKN BcemmpHOM opraHm3aumm
3PaBOOXPaHeHMA 1 nocnefylowme HauMoHanbHble NiaHbl
nencTemin no obecneyeHmto 6e30MacHOCTY 30PaBOOXPAHEHNS),
onybnvkoBaHHble 107 CTpaHamK 1 pervoHamun. AsTopamu Obina

13BneYeHa MHGoPMaLMa O 3aABNEHHbIX HEAOCTAaTKaxX OTHOCKTENbHO
OCBelleHVsA COObITUI, CUCTeM HaboAEeHWA 3a AMKOW NPUPOAON 1
npuopuTeTHbIX 6onesHel. Takke ObINK 13yyeHbl HaUVOHaNbHble
cTpaTerMm 1 nnaHbl encTeuii B obnactu 6rnopasHoobpasms,
ony6MkoBaHHble 125 CTpaHamu, YTOObl OLEHNTb, BKITIOUEHbI ST B HIX
MepOonpVATYA MO 3NUAHAA30PY UK NPOGUNAKTVIKE 3a00NEBaHNIA.
Pe3ynbrarbl ABTOPbI OTMETUIY, UTO YACTOTa BCTPEUYAEMOCTU KITIOYEBbIX
C/I0B, YKa3blBaOWMX Ha AUKYIO MPUPOLY, OKpY»Katollyto cpemy,
6ropa3Hoobpasve 1 KnumMaTnyeckrie GakTopbl, BapbUpoBanach B
33BVICYMOCTH OT TUMa OTYETa 1 MEXAY CTPaHamK. Bbino 0bHapyeHo,
yTO HoMee NoNoBMHbLI CTPaH (57,9%, 62/107), onybnrKoBaBLINX
OTYeT, He NPeAoCTaBUAN HU OAHOIO AOKa3aTeNbCTBa HanMuma
dyHKUMOHaNbHOM NporpamMmbl HabnoaeHNA 3a 300POBbeM ANKOW
npupoabl. bonbwmnHCTBO cTpaH (83,2%, 89/107) yKazanu KOHKpeTHble
HepocTaTkn B paboTe, KOOPAVHMPOBaHMK, Chepe oxBaTa UK
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noteHumane. Tonbko 8 13 125 cTpaH (6,4%), ony6nmMKoBaBLIMX
HaumnoHanbHyto cTpaTernio 1 nnaH AeNCTBUiA NO COXPaHeHWo
61monornyeckoro MHoroobpasua, coobuwmunm o peanbHbix
MEpPONPUATKAX, CBA3AHHBIX CO 3[]0POBbEM AMKOV MPUPOLbI UK
300HO3HbIMI 330011EBAHNAMM.

BbiBog B LienoM, HECMOTPA Ha 1X BaXKHOCTb [N NpefoTBpalleHys
naHaeMmny, 006CyKOeHVA AUKOM NPUPOAbI U OKPYKaloweln cpepbi
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MIHOPUPYIOTCA B MpH1opUTeTax M NiaHax obecrneveHns 6e30mnacHoCTu
3APaBOOXpaHeHNA. YKpenneHe noTeHuUmana v AeiicTemiA B 06nacTu
OXpaHbl 3A0POBbA ANKON NPUPOAbI AOMKHO OblTb BbIAENEHO B
pamkax MHMLMaTVBbl BO3 «EanHOe 300poBbe» MO MOHUTOPUHIY U
CMArYEHMIO N3BECTHBIX 1 HOBbIX PVCKOB 3a00eBaHNIA.

Resumen

Impacto de las brechas en seguridad sanitaria relacionadas con la fauna silvestre y el medio ambiente para la preparacion ante

y la prevencion de pandemias, 2007-2020

Objetivo Describir y determinar el grado de integracion de
la fauna silvestre y el medio ambiente en las herramientas de
evaluacion y priorizacién de la seqguridad sanitaria de los paises;
ofrecer recomendaciones practicas para las acciones nacionales e
internacionales orientadas a mejorar la prevencién de pandemias y
garantizar una mejor preparacion.

Métodos Para evaluar la consideracion de la fauna silvestre y otros
aspectos medioambientales, hemos revisado los principales informes
de seguridad sanitaria (incluidos los informes de rendimiento del
Proceso de Prestaciones de los Servicios Veterinarios de la Organizacion
Mundial de Sanidad Animal, las herramientas de evaluacién externa
conjunta de la Organizacién Mundial de la Salud y el seguimiento
de los planes de accion nacionales en pro de la sequridad sanitaria)
publicados por 107 paises y territorios. Se extrajo informacion sobre las
deficiencias de cobertura mencionadas, los sistemas de vigilancia en
la fauna silvestre y las enfermedades prioritarias. También revisamos
las estrategias y los planes de accién nacionales sobre biodiversidad
de 125 paises para identificar posibles actividades de prevencion y
control de enfermedades.

Resultados Comprobamos que la frecuencia de aparicién de las
palabras clave referidas a la fauna silvestre el medio ambiente, la
biodiversidad vy los factores climdticos fue variable segun el tipo de
informe vy el pais. Mas de la mitad (57,9%, 62/107) de los paises de los
que proceden los informes no presentan evidencia de la existencia de
un programa de vigilancia en fauna silvestre. La mayoria de los paises
(83,2%, 89/107) sehalaron deficiencias especificas en las operaciones,
la coordinacién, el marco o la capacidad. Solo 8 de los 125 paises (6,4%)
que habifan publicado una estrategia y un plan de accién nacionales
para la biodiversidad informaron de actividades tangibles relacionadas
con la salud de la fauna silvestre o las zoonosis.

Conclusion En general, a pesar de su importancia en la prevencion
de pandemias, las consideraciones sobre la fauna silvestre y el medio
ambiente rara vez se incluyen en las prioridades y planes de seguridad
sanitaria. El refuerzo de las capacidades y funcionamiento en materia
de salud de la fauna silvestre debe ser integrada a los esfuerzos Una
Salud para controlar y limitar el riesgo de enfermedades existentes y
emergentes.
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