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AFI acute febrile illness

Africa CDC Africa Centres for Disease Control and Prevention
AMR antimicrobial resistance

AU African Union

AVoHC African Volunteer Health Corps

CCHF Crimean Congo haemorrhagic fever

CSF cerebrospinal fluid

DFAT direct fluorescent antibody test

DRIT direct, rapid immunohistochemical test

ECDC European Centre for Disease Prevention and Control
ECOWAS Economic Community of West African States
ELISA enzyme-linked immunosorbent assay

FAT fluorescent antibody test

FAO Food and Agriculture Organization of the United Nations
FEMA Federal Emergency Management Agency

FETP field epidemiology and laboratory training programme
HFV haemorrhagic fever virus

IBS indicator-based surveillance

IDSR Integrated Disease Surveillance and Response
IHR International Health Regulations

ILI influenza-like illnesses

IPC infection prevention and control

JEE Joint External Evaluation

LIMS laboratory information management system

LRA laboratory risk assessment

MCM multisectoral coordination mechanism

MoH ministry of health

NMBC National Multisectoral Brucellosis Committee
NPHI national public health institutes

OIE World Organisation for Animal Health

PCR polymerase chain reaction

PEP post-exposure prophylaxis

PHEIC public health emergency of international concern
PHEOC Public Health Emergency Operations Centre

PoE port of entry

PPE personal protective equipment

PVS Performance of Veterinary Standards

RABV rabies lyssavirus

RCC Regional Collaborating Centre

REC regional economic community

RIG rabies immunoglobulin

rt RT-PCR real-time, reverse transcriptase polymerase chain reaction
RVF Rift Valley fever

SARI severe acute respiratory infections

SDG Sustainable Development Goals

SOP standard operating procedure

TWG Technical Working Group

TZG Tripartite Zoonoses Guide

Us CDC United States Centers for Disease Control and Prevention
VHF viral haemorrhagic fever

WHO World Health Organization
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Importance of a One Health approach

Increases in globalization, urban density, ease of travel and animal movement, environmental changes and
habitat overlap between humans and animals provide new opportunities for the emergence and spread of
diseases that adversely impact both human and animal health, prosperity and food security. One Health is a
collaborative, multisectoral and transdisciplinary approach used to attain optimal health outcomes for people,
animals, plants, and their shared environment.?

Widely endorsed and promoted by organizations such as the World Health Organization (WHO), the Food and
Agriculture Organization of the United Nations (FAO), and the World Organisation for Animal Health (OIE), the
One Health approach helps address shared health threats such as zoonotic diseases, antimicrobial resistance
(AMR), food safety, food security, vector-borne diseases, and extreme weather or conflict events, which can
all disrupt and displace populations.®* Many global initiatives also embrace a One Health approach in order
to attain relevant Sustainable Development Goals (SDGs), improve global health security, and comply with the
International Health Regulations.®™

Practically, taking a One Health approach involves the collaboration between human, animal and environmental
health sectors, as well as other relevant stakeholders, in the design and implementation of programmes, policies,
legislation and research intended to achieve better health outcomes for all. In addition to the identification
and control of shared health threats, strategies incorporating a One Health approach can also lead to more
sustainable and cost-effective programme implementation where resources and responsibility are shared
across all relevant stakeholders.

Despite the known benefits and progress that has been made over the past decade, institutionalization and
operationalization of One Health can be challenging, including breaking down established professional and
programmatic silos that currently exist within government and non-governmental agencies and institutions.
Differences in resource allocation between human, animal and environmental health programmes, as well as
disparities in education and training in the various fields and disciplines, exacerbate the ability of these sectors
to coordinate effectively. Additionally, when sectors attempt to implement One Health prevention and control
strategies for a single disease or across programmes, efforts may not be well integrated between sectors due to
lack of effective coordination, appropriate budgeting, and/or availability of best practices to inform programme
design and implementation.™



The Africa Centres for Disease Control and Prevention (Africa CDC) recognizes that zoonotic diseases, food
safety and antimicrobial resistance?® are the three areas in greatest need of a collaborative One Health approach
across African nations. Africa CDC also recognizes that a single framework cannot comprehensively cover
all three of these extensive topics, and has hence chosen to focus the current framework on priority zoonotic
diseases that Member States can address using a One Health approach as part of improving public health
throughout Africa.

One Health and zoonotic diseases in Africa

Zoonotic diseases are diseases that are transmitted between animals and humans. Approximately 60% of
existing and 75% of newly emerging infectious diseases in humans are zoonotic, for example SARS-CoV-2.5-
Globally, zoonotic diseases are associated with 2.5 billion cases of human illness and 2.7 million deaths
annually, mostly in developing countries.® The impact of both endemic and emerging zoonotic diseases in
underdeveloped countries is often disproportionately high because of lack of sustainable multisectoral, One
Health coordination mechanisms, inadequate health infrastructure and lack of resources for investigation and
control of cases and clusters.”

The African continent has a significant burden of zoonotic diseases; for example, it accounts for least one third
of rabies deaths globally, and almost all outbreaks of Rift Valley fever (RVF).8* The continent has both competent
vectors and environmental conditions that support propagation of zoonotic diseases with pandemic potential
such as zoonotic influenza viruses and viral haemorrhagic fevers (VHFs) including Ebola, Marburg, Lassa fever
and RVF viruses. Across the continent, outbreaks of anthrax, Ebola, zoonotic influenza and RVF continue to
cause severe illness and death in humans and animals, impacting livelihoods, disrupting movement of goods
and people, leading to food insecurity and national health systems strain, resulting in massive economic losses
for both the government and private sectors.?

Given the importance of preventing and controlling zoonotic diseases in Africa, several Member States have used
a One Health approach to prioritize a list of zoonotic diseases to inform collaborative efforts across all relevant
sectors. Beginning in 2015, multiple African countries and one region - the Economic Community of West
African States (ECOWAS) - have conducted prioritization exercises, where human, animal and environmental

@ Please see http://www.africacdc.org/ for more information on the Africa CDC AMR Framework and related activities.
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health experts collaboratively rank their top zoonotic diseases of greatest concern to inform plans to address
the priority zoonotic diseases using a One Health approach.?-2® Results from these prioritization workshops
have highlighted a list of the most commonly prioritized zoonotic diseases: rabies, zoonotic influenza viruses,
VHFs (including Ebola, Marburg, Lassa and RVF), anthrax and brucellosis.

In this framework, we highlight two of the most commonly prioritized zoonotic diseases according to published
reports by AU Member States,?-2* namely rabies and zoonotic influenza. Minimum recommended activities are
also provided that national public health institutes (NPHIs) and ministries of health (MoH) should implement
for these diseases. Both diseases are of major public health concern for the continent. Specifically, rabies is
endemic across the African continent and results in an estimated 20,000 deaths per year.® Rabies is almost
always fatal with no available treatment once symptoms have begun, yet it is 100% preventable. Given the
seriousness of this disease, rabies has been prioritized in all African countries that have conducted One Health
zoonotic disease prioritization workshops to date.?’?* The United Against Rabies initiative has set a goal to
eliminate all canine-mediated human rabies deaths by 2030.%6%” Thus, to ensure all Member States achieve
the capacity needed to control and eventually eliminate this deadly virus from Africa, rabies-specific activities
and guidance are included in this framework.

For zoonotic influenza, pandemic preparedness continues to remain a global priority and the existing surveillance
infrastructure has been critical for detecting not only novel influenzas, but other emerging respiratory pathogens,
such as SARS-CoV-2.28-% Both OIE and WHO have listed influenza as an immediately notifiable disease.®"*
Meeting these reporting requirements ensures that countries are adhering to the International Health
Regulations 2005 (IHR). WHO and other international partners have supported influenza surveillance efforts to
help Member States meet the IHR requirements through both global and regional surveillance systems*3* and
networks,*>% Additionally, WHO launched the Global Influenza Strategy® to prevent seasonal influenza, control
the spread of influenza from animals to humans, and prepare for the next influenza pandemic. The current
framework also supports this global priority by outlining specific activities that NPHIs/MoHs can focus on to
detect, respond to and control any future outbreaks of zoonotic influenza that could lead to the next pandemic.

In addition to rabies and zoonotic influenza guidance, this framework also incorporates activities and guidance
for the other commonly prioritized zoonotic diseases (i.e. anthrax, brucellosis and viral haemorrhagic fevers).
NPHIs and MoHs are encouraged to develop One Health capacity in collaboration with relevant sectors for
at least three additional zoonotic diseases that align with the current Member State priorities. Strengthening
One Health capacity for at least five zoonotic diseases within NPHIs and Members States will not only build
vital capacity to combat these diseases, but will also put a country at demonstrated capacity for meeting IHR
compliance as measured by the WHO Joint External Evaluation (JEE).%®




Role of Africa CDC and national public
health institutes in improving public health

The Africa CDC is a specialized technical institution of the African Union (AU) established in 2017 by African heads
of states and government, with a mission to strengthen Africa's public health institutions’ capacities, capabilities,
and partnerships to detect and respond quickly and effectively to health threats and disease outbreaks. It delivers
its mandate through scientific evidence and data-driven interventions and programmes.

To fulfil its mandate, Africa CDC works through five Regional Collaborating Centres (RCCs), based in Egypt for
the Northern Africa region, Gabon for the Central Africa region, Kenya for the Eastern Africa region, Nigeria for
the Western Africa region and Zambia for the Southern Africa region. Africa CDC RCCs support Member States
ensuring that there is improved infrastructure and enhanced capacity for integrated regional networks for disease
surveillance, including laboratories and emergency preparedness and response. The RCCs, in turn, work directly
with NPHIs and MoHs in Member States. NPHIs are national-level institutions that lead and coordinate public
health functions, including disease surveillance, laboratory systems and networks, emergency preparedness,
response and public health research. NPHIs are science-based governmental organizations that serve as a focal
point for a country’s public health efforts and services to support MoH mandates. Functional NPHIs currently
exist in some African countries, with many more countries developing and strengthening their respective NPHIs.

Africa CDC is working to establish a new public health order for Africa, one in which Member States are empowered
to take control and responsibility for the health and wellness of their populations, by building public health
workforce capacity, coordinating and enhancing partnerships, harnessing public health assets through RCCs and
NPHIs, supporting public health decisions and policies through quality data, and building private philanthropic
partnerships to leverage resources. To achieve these aims, Africa CDC is advocating for establishment and
strengthening of NPHIs in all 55 Member States. More information on Africa CDC's strategy for NPHIs can be
found in the current Africa Centres for Disease Control and Prevention Strategic Plan (2017-2021).%

Africa CDC aims to empower the Member State NPHIs to prevent, respond to and control public health events on
the continent and to achieve Agenda 2063: the Africa We Want, utilizing a One Health approach. As a first step,
NPHls, similar public health institutions® and MoHs are being supported to build One Health capacity, while
simultaneously improving coordination efforts for the prevention and control of priority zoonotic diseases across
other integral parts of the health sector.

Given that One Health requires a collaborative, multisectoral and transdisciplinary approach, this framework
will contribute to the proposed African Union One Health strategy, which will be developed jointly by relevant
African Union institutions to address these shared health threats more holistically.

Importance of integrating One Health into national public health institutes

Africa CDC recognizes that a One Health approach is necessary to deliver effective and efficient infectious
disease surveillance and control, as well as emergency preparedness and response. Africa CDC is therefore
committed to ensure that NPHIs, typically located within MoHs, institutionalize One Health in their planning,
delivery and evaluation efforts. The practice of One Health in most countries is hampered by sub-optimal
coordination within and between human, animal and environmental health programmes, which often fail to
share information and resources."? Integrating One Health into NPHIs will help ensure that the human health
sector is appropriately and actively working across all relevant sectors.

Africa CDC considers zoonotic disease prevention and control to be the first priority for NPHIs to incorporate
One Health into public health practice. This is because effective zoonotic disease prevention and control not
only requires adequate capacity in all core public health functions of an NPHI, but also coordination with other
sectors.*® Ideally, implementing effective zoonotic disease programmes will lead NPHIs to expand their work to
other health threats at the human-animal-environment interface, such as AMR, climate change, and food safety.

°  Similar public health institutions are government mandated institutions that perform at least five NPHI core functions. See: http://www.africacdc.org/ and
http://www.ianphi.org/resources/toolkit/guidelinesforafricannphis.html.
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Purpose of this One Health framework

The purpose of this framework is to provide a set of minimal objectives, proposed activities and focused
guidance that NPHIs and MoHs should adopt in order to address priority zoonotic diseases. It further highlights
how One Health approaches strengthen collaboration between relevant sectors to control these shared health
threats. This document aligns with the current Africa Centres for Disease Control and Prevention Strategic
Plan (2017-2021)* and its focus on NPHIs. By adopting the recommendations of this document, NPHIs are
expected to:

» support and collaborate with key stakeholders across all relevant sectors to strengthen One Health
coordination, collaboration and communication;

» develop and strengthen surveillance systems and data-sharing mechanisms with all relevant stakeholders;

» strengthen laboratory systems and networks to ensure early detection, surveillance, and response to priority
zoonotic diseases using a One Health approach;

» ensure effective and coordinated public health emergency preparedness and response using a One
Health approach;

» strengthen and support workforce development using a One Health approach to prevent and control priority
zoonotic diseases.

The current framework should be used in conjunction with other resources referenced herein. It is a practical
guide for NPHIs, but not an authoritative reference for individual diseases or public health approaches.
Where Member States have developed capacity for activities proposed in this framework, countries are then
recommended to focus on the additional activities they have not yet implemented.

How Africa CDC/RCCs will support framework implementation

This framework was developed by Africa CDC to provide a standard approach that guides prevention, control
or elimination efforts for priority zoonotic diseases using a One Health approach. To support the implementation
of the framework in Member States, Africa CDC and RCCs will:

» support the establishment and strengthening of NPHIs in all 55 African Union Member States, with One
Health as a core guiding principle;

» support Member States to expand participation of NPHIs in multisectoral, One Health coordination
mechanisms and advocating for establishment of such mechanisms where none exist;

» establish or strengthen continental and regional initiatives for addressing priority zoonotic diseases using
a One Health approach;

» develop data sharing and feedback mechanisms between NPHIs and Africa CDC;

» support continental and regional meetings for sharing of experiences, challenges and best practices in
prevention and control of zoonotic diseases;

» develop a One Health operational research agenda relevant to all African countries;
» develop mechanisms for tracking implementation of this framework at the national and regional levels;

» support and facilitate the deployment of a multisectoral workforce to support response to public health
emergencies using the African Volunteer Health Corps (AVoHC);

» develop training materials to help build One Health workforce capacities across all Member States.
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http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
https://www.who.int/ihr/publications/WHO_HSE_GCR_2018_2/en/
https://www.who.int/ihr/procedures/health-security-national-action-plan/en/
https://ghscosting.org/
https://extranet.who.int/sph/ihr-pvs-bridging-workshop
http://www.fao.org/emergencies/resources/documents/resources-detail/en/c/1129356/
https://www.cdc.gov/anthrax/resources/anthrax-framework.html
http://www.fao.org/europe/events/detail-events/en/c/1238636/
https://caninerabiesblueprint.org/6-2-How-to-undertake-a-SARE
https://caninerabiesblueprint.org/6-2-How-to-undertake-a-SARE
https://rabiesalliance.org/news/taking-steps-eliminate-canine-mediated-human-rabies-unguja-island-zanzibar
https://rabiesalliance.org/news/taking-steps-eliminate-canine-mediated-human-rabies-unguja-island-zanzibar
https://caninerabiesblueprint.org/
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.who.int/influenza/preparedness/pandemic/essential_steps_influenza/en/
https://www.who.int/influenza/preparedness/pandemic/essential_steps_influenza/en/
https://www.who.int/influenza/preparedness/pandemic/essential_steps_influenza/en/
https://www.cdc.gov/flu/international/tools.htm
https://www.cdc.gov/flu/international/tools.htm
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/federal-government-planning.html
http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
http://www.fao.org/europe/events/detail-events/en/c/1238636/
https://caninerabiesblueprint.org/
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.who.int/influenza/gisrs_laboratory/national_influenza_centres/en/
https://www.phe.gov/Preparedness/international/Pages/napapi.aspx
https://www.phe.gov/Preparedness/international/Pages/napapi.aspx
https://rabiesalliance.org/networks/paracon
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5568643/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5568643/
https://caninerabiesblueprint.org/Regional-and-International-rabies
https://www.cdc.gov/flu/international/anise.htm
https://www.phe.gov/Preparedness/international/Pages/napapi.aspx
https://www.who.int/westernpacific/emergencies/apsed-progress

salqel uewny -
saiqel [ewiue -
1U9AS 9}Iq [ewiue -

:Buimojjoy
8y} Joj elsllo Buiiodal pue suoniulep ased plepueig

awweJBoid |03U0D SBIGRI B pUE 8OUB||IBAINS

INDGI Buluuni pue Bunuswsajdwl jo SisAjeue olwWoOU09T -

(s)101ea1pur Apanoy

1sBOLY 1S3 ul sswweiboid
uoljeuooeA saiqel bop Jo SSaUdAIIaYa-1S0D) (|e 18 9siog -

9SIXe/Aydo.d sinsodxa
-Js0d JO uonelsIuIWpe A0.dW]| 0} SJUBWSSISSE YSI 10}
paau 8y :uoneulwlls saiqel 03 yied sy uQ :|e 1o enesky -

(8 191dey) saiqes uo uoneynsuoa 1vdx3 OHM -

$921N0S3Yy

'SwiaIsAs

£101eI0qE| 0} PaYUl| S4B SBINAIIOE 8OUE|[IBAINS 8INSUT -

'90UB||loAINS (INDE]) Juswabeuew

9se9 9}Iq pajelBalu] }oNpuod pue ysi|qelsd

uonduosap Ayanoy

salqey
I'r'e
# Kuanoy

saseasip 2130u00z Ayuorid-ybiy [euoippe a1y} }sea] je pue ‘ezusnjjul 9130U00Z ‘salqel 10} ddUB|[ISAINS PASE]-}UaAd pue -10}edipul ysijqelss :1'2 aA1oalqo

'swisiueyoaw Bulieys-eiep |ewloy ysijqelsa o1 siaulled Jaylo pue sNDIA Yim som pinoys siHAN ‘SIHN Paystigeise ul pauoddns aq os|e pjnoys saigel pue
BZUBN|JUI 2130U00Z puohaq sasessIp 2130u00z Ajiond Jaylo 10} 8oue||I8AINs Uaylbuails pue ysi|qeise 0} SHOHT 'SHoYa [043u0d pue uouaaad 1oddns 0] ‘'siepjoyaxels Juens|al
Yim swalsAs asayl Jo Aljiqesadosaiul syl uayibuais pinoys s|HAN ‘Bzuanjjul d130U00z pue salged 0} SWalSAS adue||laAINs paleulpiood BUlISIXa YlIM SaLunod U| 'saseasip
onouooz Ajiold [euolippe 824y 1sea| 1e pue ‘ezuanjjul 2130U00Z ‘Salges 40} SWaISAS 80Ue||I9AINS PASE]-1UaAS PUE -I0}BdIpUl Paleulpiood Jo uoieluawajdwi pue juswdojansp
8y} 0} 8INQLIIUOD PINOYS S|HJN ‘ISIXS JOU Op S$J0}08S U}EY [BJUSWUOIIAUS PUB [BUWIUR ‘UBWINY US9M]S] SWS)ISAS 90UB||IaAINS 9SEaSIP 91}0U00Z PaeulpIo0d 8Jaym Sa1UN0D U|

slap|oyayels JueAdjal Ylim swisiueyoaw Buueys-elep pue swalsAs asue|jioains uayibuaiys pue dojanaq

S}|NSaJ UOIIEN|EAS UO PasE]

sue|d uonoe Juswanoidwl SNONUIRUOD Y)m J0d JO Jaquinn
(syonpoud |ewjue pue sjewiue jo Jodxs pue

Hoduwi ay} Joyuow Ajjeorews)sAs pue paoinosal-|jam ale
1By} $30d Jo uoiodoud B9) Jod |9A8]-A13unod jo abeiano)

46103088 [ewiue

Joj uoijeydepe Japun apinb uoissnosip Ayoeded yyeay Japiog 1HGD 0AD SN

¢990UEpING (304

)

AJua JO SHOd YHI

'sBUISS040 punoib |ewlojul pue
sBuIssol0 Japiog paysi|qelss je
s1onpoud |ewiue pue sjewiue ul
saseasip ojouooz Ajioud 10910p
0} Ayoeded [ans|-A13unod aenjens

Japloq
-§5010)

Ll

salipunod Buunoqybiau ||e yum saseasip dijouooz Ayioud
uo uonewuoyul Buiieys oy sued (jeuoibay) |euoreunniy
saluno2 Buuinoqybiau ||e yum saseasip

onjouo0z Ayloud uo uonewdoyul Bulieys oy sueid [euoneulg
saseas|p ofjouooz Ajuoud

UO UO[JeWLIOUI JO MO} JopJ0G-SSOIO 8y} 40} padojanap

ue|d pue SnsUasu0d |BI0}I8SIHNW [9A8]-A1UN0D W/

(s)1o3eaipul Ayianay

(SYSID) WaysAg asuodsay pue 9oUE|IBAING BZUSN|JU| [BJO|D) :BZUBN|JUI D}OUOOZ

2(LTTINSIH) SyomiaN AlojeioqeT] pue soue||ioaing pajelBalu| (euolbay
wSajnpow Buiuies} uoieioge|jod
pUE 82URJIBAINS J8PI0G-SS0J0 (1 HED) Weal yiesH Japiog [eqojn DA SN

$921N0S?Yy

‘Aousbiawa yyjesy o1gnd

e Buunp pue a1ojeq yioq ‘usym
pue aJeys 0} Uolew.oul Jeym
Buipnjoul ‘sapunod Buunogybiau
pUE S10}08S Udam}aq s|02030.d
Burieys-uoljew.oul dojarsp 0y
(SD3Y) SeruNWWOD dIWOU0dd
|euoibai pue sOOY YUM oA

uonduosap Ajanoy

lapliog
-§S01))

921
# Ananoy

DI Ylim uoneloqe|jod ul sswwesboid jo43uod pue uouanaid aseasip a130uooz Ayiond Juswajdwi pue dojanaq :g'1# aAndalqo

10


http://www.africacdc.org/about/africa-cdc-rislnet
https://www.who.int/influenza/gisrs_laboratory/en/
https://apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-eng.pdf?ua=1
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https://www.ncbi.nlm.nih.gov/pubmed/29791440

saseas|p dl3ouooz Aylond

Jo ABojolwapida ay1 uo siapiroid ejep 03 3}oeqpas) jejnbay
welsAs aoue||lonins Jus|eainba Jo 4sq| ybnoayy

Sased saseas|p 2130u00z Ayoud jo Buipiodas onjewsisAs

¢,'S|BWIUE U] BZUBNU| ‘OS|Y ;' (dAZHO) [00} UoKezitioud
8SLaSIp 21]0U00Z Y)jeal auQ DAY SN ‘Bzuanjjul 0110U007
ssABajeiss Bingle|p pue ej0q3 OHM S4HA

g Sjewiue

pue suewny ui s1Sojjaanig Ov4/310/0HM :S1Sojj8onig
1P8 Yl = sjewiue pue suewny ur xeiyjuy QHM Xelyuy

'(4sq@|) esuodsal pue aoue||IsAINS
aseasip pajelbaiul se yons swialsAs sgj 4oy sisl|

Sisl| aseasip ,eUoIBayY UBdLIY 8y} Ul 8SUOdSay pue aoue|jianing aseasIp a|qeriodal 8y} UO aie $aSeasIp J1}0U00Z
a|qepodal uo papn|oul sesessip aljouooz Ayond Jo ssquny - aseas|(q pajesbaju) Joj SaulepIing [eoIuyd3] :DAD/OHM *  Alioud [euoilippe 884y} 1Ses| Je JO UOISN|oul 8y} 8insug ez
"SNJIA BZUBN|JUI [SAOU B Y}M UOII08)Ul JO SASED UBWNH -
‘S|EWIUE JaYjo Jo Spiiqg Ul SSauj|l 4O
Uieap pale|ai-n}y 8|qeqoid pue 10adsns Jo syeaiginQ -
'S|EWIUE JaYj0 JO SpiIq Ul
SSau||l YIIM pale1oosse suewny ul asessip Aiojelidsay -
‘(slex40m 21ed yyjeay ul Aliejnaipied) saoejdyiom
10 SY10MJBU [BID0S ‘Sal|IWe) Ul [YVS 4O |7 J0 SsIalsn[) -
o,SUONEBISAAUI '9SIN09 |BIIUID 1O SpUB.} 8SeasIp
B21GINQ :NJ} [SAOU INOJE S0 e .
sBuINes au0Id-{eaIqINo Ul $8SBD JO A1LI8ASS PUE 80USLINIJ0 BSIQING :NJj [9A0UINOGE 80P HAD 1BYM OTO SN (I4vs) suonosju \CSS_MmQ alnoe Eam>mw U‘cqm ()
a4} 0} BUINQUIUOD SI0}0B} JO UoRealRUSpI sHoddng - /BOLY Ul mN\.ﬁQSO% Joj  SSSBU||l &Yl|-ezusnyul ul sebueyd pajoadxeun 1dniqy -
20Ue|[I8AINS SSaUJ(| 8 T-ezuan e sso ojelidsa :
IS L3 202 e \:&mo«\ mm\m\\,mwwmowmgmm\\@ \88“@ _mmo\.\mo_‘_& . : ot
Auolusbue ul sebueyd pue ‘uoissiwsuel) Jo Alsusiul ‘spusiy _ : d safitoyine
aseasip ‘peaids |ealydeiboab uo ejep o|qelas pue a|qe|ieAy - L AOMBWEBIH BOUEBJJI9AING PaSeq-1uaAT :DdD BILLY = %_ﬁMMcM_mum M\,Mw_www_“_%ﬂ Fw_ﬁw__w%&wﬂ_ mﬁw__ Mwﬂ\%
SRS EAURI U] [|AUCEERS [P (EiosEeHuel 1O [Rrel c/DUUUE|d 10} $8010S8 (18P 0D SN * m_mc_m_m 0} puodsal pue 10818p 0} sanioedes o._o_m.>%.
1o} swalsAs uonoalap pue Buluiem Ajies Joj pasn aq uep - 2,$YB3IgINQ aseasiq AJojelidsay paulejdxaun :0dd sn - pue mEHm\Aw (sg3) eoue|jiaAINS vommg..g_cmi pue (sg1)
9|qBUIBISNS PUE JUsIdIYS ‘Oly10ads ‘aAHISuSS ‘Ajlawi] - ,Qlwspued 9OUE|loAINS PaSE]-I0}edIpU| JONPUOD pue Us|qelsd
'saIngune Buimoj|o) oy} Ezusnjjui Ue Bulinp 8ouE||IaAINS 10} 80UEPINY (OHM - ‘soseasip Alojeiidsel apnoe ezuan|jul
sey jey} 82e(d ui [epusjod ojwapued Yum BzuaN|jul [BUOSESS oAuswabeuew Buibiawa Jayjo pue BzuaN|jul [BUOSESS-UOU JO SJ8ISN|O JpeLoez
-UOU JOJ 8JUE(|IBAINS BZUBN|JUI D}0UOOZ [BUWIUE PUE UBWNH - 10edw pue 3siu ezuanjyul dlwapued 4o} 3SIY98Yd Y (OHM * 40 $8sed [ensnun a1ebiseAul 0} elsilO [eubis ysijqels3 AN

yeem Jad Anjoey yyesy e Aq paiealy

S8]Iq [BWIUR JO Jaquinu 8y} 4o} ainpadoid Buiiodal piepueis
PaI{IUSPI SBINAIIOR SOUE||IBAINS

SaIgeJ }oNpuod 0} 82I0pIoM Ul sdeb pue sdiopjiom Bunsixg

Qoue||I9AINS SaIqe) UsylBualls 0] PalonNpuod
saiAnoe Juswdo|ansp 92J0jy40M Jo sBuluiel) Jo JequinN

(Meam Jad aiuad Jad pajeal seyq Jo Jaquinu) J0}oas
yieay a1eaud pue oljgnd Aq paieal) Selq [ewWiUE JO aiey

(s)1o3eaipul Ayanoy

L,cUOIBaY UBDLIYY 8Y) Ul 8SUOdSaY pue aoue|jIaning
aseasiq pajesbaju 1oj saulfapIng [ea1uyd3] :DAD/OHM
0SIqeY [ewIuy

10} UOHBIION [euoneN pue Buiiioday yiesH agnd
((31SD) sisiBojoiwapid] [el0}AIBL PUE BJEIS JO [19UN0Y
25/041U0D SBIqel auIued [220] JO

uoneziwido ayj 1of [apow JIWOUOIS0IG Y i[e 18 UOSIapUY

$921N0S3Yy

uonduasap Ayanoy

# Auanoy

saseasip 2130u00z Ayorid-ybiy [euoippe a1y} }sea] je pue ‘ezusnjjul 9130U00Z ‘salqel 10§ ddUB|[ISAINS PASE]-JUaAd pue -10}edipul ysijqelss :1'2 aAoalqo

"


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6548399/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6548399/
https://www.cste.org/resource/resmgr/PS/09-ID-12.pdf
https://www.cste.org/resource/resmgr/PS/09-ID-12.pdf
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.who.int/influenza/preparedness/pandemic/guidance_pandemic_influenza_surveillance_2017/en/
https://www.who.int/influenza/preparedness/pandemic/guidance_pandemic_influenza_surveillance_2017/en/
https://www.cdc.gov/urdo/index.html
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/federal-government-planning.html
https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://africacdc.org/download/protocol-for-enhanced-severe-acute-respiratory-illness-and-influenza-like-illness-surveillance-for-covid-19-in-africa/
https://africacdc.org/download/protocol-for-enhanced-severe-acute-respiratory-illness-and-influenza-like-illness-surveillance-for-covid-19-in-africa/
https://africacdc.org/download/protocol-for-enhanced-severe-acute-respiratory-illness-and-influenza-like-illness-surveillance-for-covid-19-in-africa/
https://www.cdc.gov/flu/outbreak-investigations.html
https://www.cdc.gov/flu/outbreak-investigations.html
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://apps.who.int/iris/handle/10665/97503
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/onehealth/what-we-do/zoonotic-disease-prioritization/
https://www.cdc.gov/onehealth/what-we-do/zoonotic-disease-prioritization/
https://www.cdc.gov/flu/other/index.html

sulewop
U10q 10} PaIIUBPI SBSED PAWIIU0D-AJ0jRIOge] JO JaquInp +

(eay olgqnd pue [ewiue) sulewop Loq
ur pa1oa||0 sajdwes Ui Bupnsas suoieBisaAul Jo Jaquiny -

paieblisanul sased salgel uewiny 3oadsns jo JaquinN
uonIulap 9sed salqel

(SHYM3I) waisAg asuodsay pue Laly ‘Buiuiep AJe3 :0HM
,g0Ue||IaAINS siIbuluaW/sIleydadus Jo/pue |4y Ul salqey

'SJUBAS UoNoaul A1ojesidsal anoe pue ‘(|A/3)
siBujusw/siyjeydaoua YHA (I4) ssaull 9]1da}

(s)103e21pul ANy

$921N0S3Yy

uonduasap Ayanoy

uewiny 10edsns Ajsiies 18y} saseo |73 0 |4V J0 Jequiny - L 10OMBWEIH 80UBJIBAING POSEG-IUSAT :DAD BOUMY - IN0E J0} 80UE||IOAINS PasEq-A1I|IoB) Yiesy 1onpuo) 81z
(SHYM3I) waisAg esuodsay pue Lialy ‘Butuiep Ae3 :0HM -
ABajens BingJely pue ejog3 OHM SHHA *
4s8/dwexa aoug|jlanIns peseqg-1usne [ebauag -
SJUBAS paljLIsA UO Blep Jo Bulieys Jejnbay - ,cUOIBaY UBDLIY 8Yy] Ul 8SUOdSaY pue 8oue|jisAINg ‘80UE||[aAINS Paseq-ANUNWLIOD Ajjeayoads
wiay) piooal pue 1odal ‘AjLieA 01 Moy ‘Apunwiwod aseas|q pajelba)u| 1oj sauljaping e2Iuyd3) :DAJ/OHM 'sg3 Bunsixe 01Ul SjUBA8 Uonosjul Alorelidsal
8y} Ul s|euBIs Jo UoRoBIBP BY) 10} [000304d paysijqelsy - D10OMBWEIH 80UBJIOAING POSEG-IuSAT :DAD BOLY - Q1N PUB JH ‘SSau||l 8]11qa} 8INoe sjeiBa| L2
SJUaAd paljlian uo elep jo Buleys Jeinbay = (SHYM3I) welsAs asuodsay pue La)y ‘Buiuiepy AJe3 :OHM -+
JLISA JUBAS IO} sWsIUBYOSW piepuels ysiiqelsy - eg@OUEJ[I8AINS '3g3 Moddns 01 saseasip onouooz Ayioud
UOIBDIJLIBA S1I pue sauloy ybnoayn paseq-juans bulysijqerss 01 9pinb v/ :OHdM/OHM *  uo aijgnd sy wosy spiodas ssea0id pue ssesse ‘anisas)
uoljewiojul Buipi0oai pue BuiAlgoal 1oj [000104d ysiqelsT - A IOMBUWIIL 80UBJJI9AING PESEq-JUSAT 1D BOLJY + O] SUIJIOY [BUOIIBU IO} WSIUBYdaW 8|qeljal e dojarsq 91
ss(NIHdD) SHomiaN 20uaBijjaiul yieaH oljgnd [eqoj9 -
(SO13) aAneNIUl S80IN0g Uad( Woly 8ouaBbijjalu| olwapidy -
SI8p|OYSYBIS Y] O] SIUBAS ,6S1UBAS Yyjeay dignd
pallioA Uo ainpadoid/ABajels uoneolunwiwod e dojersq «  8)noe 0] 8SUOdSal PuUe JUSWSSSSSe ‘UoITo8)ep Alied :OHM -
SJUBA® PaljlIaA UO elep Jo Buneys Jenbay - 590UBJJIOAINS '5g3 Moddns 0} sasess|p 20U00Z
SJUBAS JO UONEDLIBA Bulpnoul paseq-juans bulysiqeise 03 opinb v :0HdM/OHM - Ayiond 8y} 0} JUBAS|B. SYEBIGINO IO SUJEap [ewiue
BuiuugOs 19ulBIUl PUE BIPaW 0} [000104d paysi|qelsy - P 1OMBWEI 80UBJJIBAING PESEG-1UsAT DD BOUNY * 10 spodaJ Joj AjaunnoJ elpaw pue 1aulslul UBdS g1z
25'U180U0D |e108dS JO SasNIIA DD SN Zuan|jul OoUo07 -
RN
SnJiA gjoq3 Joj uoniuad 8sen DAY «ABaiens Binglepy
PUE £/0G3 OHM ‘UomuLeQ 85eD) 4HA (SSANN) Waishs
90UE||I8AING $SBBSI B|qRIION [BUOHEN ‘ST LLOZ 'SHHA *
ogUonuanaid pue buisay
‘sainsodx3 :9pinb 9ousiajal sisojjaonig Ao ¢, S|ewiue
JEIS [B01UY0} pue suewny ui sisojjaonig Oy4/3l0/OHM :sisojjgonig -
! -eled - : .
wcmmmw%&mﬁ%ﬁmmmw%wﬁwwmwcwcmw_mm_%wm, D A A 'S[9S| SAIIRASIUILIPE [[E }e S[BIOO L{eay [ewiue
# uhesy ! Hul LcUoIbay uedLYY 8y1 Ul 8suodsay pue aouej|isAins pue 21jgnd JaUI0 pue SuelIUID ‘S|eNdsoy Yim siusns
S|eA8| 8ANRASIUIWIPE [[B 18 PaIBYS 8Je SUONIULSP 8Se) - aseas|q pajelbaju) o) sauljaping [eoIuy98) :DAD/OHM * Jseseasip 21000z Ayiond 10} (Sg3 pue Sgi 4iog
$6SBASIP 0110U00Z ALIoLd J0j Pa1eaId suoHIUlep iodes ase)) - D10OMBWEIH 80UBJIBAINS POSEG-IUSAT :DAD BOLMY - 10J) s|eublis pue suoniulep 8sed aieys pue dojersq vz

# Ananoy

saseasip 2130u00z Ayorid-ybiy [euoippe a1y} }sea] je pue ‘ezusnjjul 9130U00Z ‘salqel 10§ ddUB|[ISAINS PASE]-JUaAd pue -10}edipul ysijqelss :1'2 aAoalqo

12


https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://apps.who.int/iris/handle/10665/97503
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://wwwn.cdc.gov/nndss/conditions/viral-hemorrhagic-fever/case-definition/2011/
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/vhf/ebola/clinicians/evaluating-patients/case-definition.html
https://www.cdc.gov/vhf/ebola/clinicians/evaluating-patients/case-definition.html
https://www.cdc.gov/flu/pandemic-resources/monitoring/viruses-concern.html
https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://iris.wpro.who.int/handle/10665.1/10421
https://iris.wpro.who.int/handle/10665.1/10421
https://www.who.int/ihr/publications/WHO_HSE_GCR_LYO_2014.4/en/
https://www.who.int/ihr/publications/WHO_HSE_GCR_LYO_2014.4/en/
https://www.acm-digitalhealth.org/2018/wp-content/uploads/2018/04/Fontaine-3.-The-Epidemic-Intelligence-from-Open-Sources-Initiative.pdf
https://gphin.canada.ca/cepr/articles.jsp
https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://iris.wpro.who.int/handle/10665.1/10421
https://iris.wpro.who.int/handle/10665.1/10421
https://www.who.int/emergencies/surveillance/early-warning-alert-and-response-system-ewars/
https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.measureevaluation.org/resources/publications/tr-19-369
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.who.int/emergencies/surveillance/early-warning-alert-and-response-system-ewars/
https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2725806/
https://www.who.int/emergencies/surveillance/early-warning-alert-and-response-system-ewars/
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http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
https://vetmed.umn.edu/centers-programs/global-one-health-initiative/one-health-systems-mapping-and-analysis-resource-toolkit
https://vetmed.umn.edu/centers-programs/global-one-health-initiative/one-health-systems-mapping-and-analysis-resource-toolkit
https://www.who.int/medicines/ebola-treatment/blueprint_phe_data-share-results/en/
https://www.who.int/medicines/ebola-treatment/blueprint_phe_data-share-results/en/
https://apps.who.int/blueprint/mta-tool/
https://www.who.int/influenza/gisrs_laboratory/en/
https://www.who.int/influenza/gisrs_laboratory/en/
http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
https://apps.who.int/iris/handle/10665/97503
https://www.who.int/zoonoses/diseases/Brucellosissurveillance.pdf?ua=1
https://www.who.int/zoonoses/diseases/Brucellosissurveillance.pdf?ua=1
https://www.who.int/zoonoses/diseases/Brucellosissurveillance.pdf?ua=1
https://www.who.int/zoonoses/diseases/Brucellosissurveillance.pdf
https://apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-eng.pdf?ua=1
https://www.who.int/rabies/epidemiology/Rabiessurveillance.pdf
https://www.who.int/csr/resources/publications/surveillance/whocdscsrisr992syn.pdf
https://www.who.int/influenza/surveillance_monitoring/en/
https://www.who.int/influenza/surveillance_monitoring/en/
https://www.cdc.gov/flu/weekly/overview.htm
https://www.cdc.gov/flu/weekly/overview.htm
https://www.who.int/ihr/annex_2/en/
https://extranet.who.int/sph/ihrmef
https://www.oie.int/animal-health-in-the-world/oie-listed-diseases-2020/
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https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://www.cdc.gov/anthrax/resources/anthrax-framework.html
https://www.cdc.gov/anthrax/resources/anthrax-framework.html
http://www.fao.org/europe/events/detail-events/en/c/1238636/
http://www.fao.org/europe/events/detail-events/en/c/1238636/
https://www.ncbi.nlm.nih.gov/pubmed/29260668
https://www.ncbi.nlm.nih.gov/pubmed/29260668
https://pubmed.ncbi.nlm.nih.gov/26600437/
https://pubmed.ncbi.nlm.nih.gov/26600437/
https://pubmed.ncbi.nlm.nih.gov/26600437/
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/flu/weekly/fluactivitysurv.htm
https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://www.cdc.gov/anthrax/resources/anthrax-framework.html
https://www.cdc.gov/anthrax/resources/anthrax-framework.html
https://caninerabiesblueprint.org/Communications-plan
https://www.cdc.gov/flu/weekly/fluactivitysurv.htm
http://www.missionrabies.com/app
https://rabiesalliance.org/networks/aracon/bulletin
https://rabiesresearch.github.io/SPEEDIER/index.html
https://rabiesresearch.github.io/SPEEDIER/index.html
https://rabiesresearch.github.io/SPEEDIER/index.html
https://www.who.int/influenza/gisrs_laboratory/en/
https://www.who.int/influenza/gisrs_laboratory/en/
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https://www.who.int/ihr/publications/laboratory_tool/en/
http://www.fao.org/3/a-i5439e.pdf
https://animal.kmu.edu.tw/images/International_Guide/WHO/WHO_LBM_4edition_draft.pdf
https://apps.who.int/iris/handle/10665/97503
https://www.oie.int/standard-setting/terrestrial-code/
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/rabies/resources/9789241515306/en/
https://www.oie.int/standard-setting/terrestrial-code/
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.who.int/medical_devices/publications/Second_WHO_Model_List_of_Essential_In_Vitro_Diagnostics/en/
https://www.oie.int/standard-setting/terrestrial-manual/%20access-online/
https://www.afro.who.int/sites/default/files/sessions/resolutions/AFR-RC58-6.pdf
https://www.afro.who.int/sites/default/files/sessions/resolutions/AFR-RC58-6.pdf
http://www.unece.org/index.php?id=33193
http://www.unece.org/index.php?id=33193
https://apps.who.int/iris/handle/10665/97503
https://www.oie.int/standard-setting/terrestrial-code/
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/rabies/resources/9789241515306/en/
https://www.oie.int/standard-setting/terrestrial-code/
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.who.int/medical_devices/publications/Second_WHO_Model_List_of_Essential_In_Vitro_Diagnostics/en/
https://www.who.int/influenza/gisrs_laboratory/en/
https://www.who.int/influenza/gisrs_laboratory/en/
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.cdc.gov/flu/weekly/who-collaboration.htm
http://www.offlu.net/
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https://apps.who.int/iris/handle/10665/97503
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/rabies/resources/9789241515306/en/
https://www.oie.int/standard-setting/terrestrial-code/
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.who.int/influenza/gisrs_laboratory/national_influenza_centres/en/
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.who.int/rabies/resources/9789241515306/en/
https://www.oie.int/standard-setting/terrestrial-code/
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.who.int/medical_devices/publications/Second_WHO_Model_List_of_Essential_In_Vitro_Diagnostics/en/
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.who.int/influenza/gisrs_laboratory/national_influenza_centres/en/
https://www.aphl.org/aboutAPHL/publications/Documents/GH-2018Nov-LIS-Guidebook-web.pdf
https://www.aphl.org/aboutAPHL/publications/Documents/GH-2018Nov-LIS-Guidebook-web.pdf
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http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
https://apps.who.int/iris/handle/10665/112832?show=full
https://apps.who.int/iris/handle/10665/112832?show=full
https://cms.emergency.unhcr.org/documents/11982/41493/IASC%2C+Common+Framework+for+Preparedness/b1b602e3-c980-4fa5-88c1-126cfdcafc6d
https://pubmed.ncbi.nlm.nih.gov/28911750/
https://pubmed.ncbi.nlm.nih.gov/28911750/
https://pubmed.ncbi.nlm.nih.gov/28911750/
https://www.ncbi.nlm.nih.gov/pubmed/?term=franka+wallace+oie
https://www.ncbi.nlm.nih.gov/pubmed/?term=franka+wallace+oie
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.cdc.gov/flu/weekly/who-collaboration.htm
https://www.who.int/influenza/gisrs_laboratory/national_influenza_centres/en/
https://www.cdc.gov/flu/weekly/overview.htm
https://www.cdc.gov/flu/weekly/overview.htm
http://regist2.virology-education.com/presentations/2019/2ICREID/42_loembe.pdf
https://www.cdc.gov/flu/professionals/info-for-labs.html
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http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
https://www.gov.uk/government/publications/hairs-risk-assessment-process
https://www.preventionweb.net/publications/view/62241
http://www.fao.org/ag/againfo/programmes/en/empres/news_260318.html
https://www.who.int/ihr/alert_and_response/risk_assessment/en/
https://www.who.int/influenza/publications/TIPRA_manual_v1/en/
https://www.who.int/influenza/publications/TIPRA_manual_v1/en/
https://www.cdc.gov/flu/pandemic-resources/national-strategy/risk-assessment.htm
https://web.flowminder.org/
https://web.flowminder.org/
https://ethiopia.iom.int/sites/default/files/document/DoV%20in%20the%20EHOA%20region.pdf
http://www.cwhc-rcsf.ca/wildlife_health_topics/risk_analysis/
http://www.cwhc-rcsf.ca/wildlife_health_topics/risk_analysis/
http://www.fao.org/ag/againfo/programmes/en/empres/news_260318.html
http://www.fao.org/ag/againfo/programmes/en/empres/news_260318.html
https://extranet.who.int/sph/after-action-review
https://www.ecdc.europa.eu/en/avian-influenza-humans/country-preparedness-plans-avian-influenza-humans
https://www.ecdc.europa.eu/en/avian-influenza-humans/country-preparedness-plans-avian-influenza-humans
https://www.cdc.gov/flu/international/tools.htm
https://www.cdc.gov/flu/international/tools.htm
https://www.who.int/influenza/preparedness/pandemic/essential_steps_influenza/en/
https://www.who.int/influenza/preparedness/pandemic/essential_steps_influenza/en/
https://www.who.int/influenza/preparedness/pandemic/essential_steps_influenza/en/
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https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://caninerabiesblueprint.org/Communications-plan?lang=en
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://rr-africa.oie.int/projects/EBOSURSY_2018/resources.html
https://www.cdc.gov/flu/spotlights/index.htm
https://extranet.who.int/sph/simulation-exercise
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.who.int/influenza/preparedness/pandemic/simex_influenza_preparedness_plans/en/
https://www.who.int/influenza/preparedness/pandemic/simex_influenza_preparedness_plans/en/
https://apps.who.int/iris/handle/10665/97503
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/vhf/ebola/clinicians/emergency-services/patient-handoff.html
https://www.cdc.gov/vhf/ebola/clinicians/emergency-services/air-ground-patient-handoff.html
https://www.cdc.gov/vhf/ebola/clinicians/emergency-services/ambulance-decontamination.html
https://www.cdc.gov/flu/pandemic-resources/pandemic-resources.html
https://www.cdc.gov/flu/outbreak-investigations.html
http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
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https://apps.who.int/iris/bitstream/handle/10665/272364/9789241210218-eng.pdf?ua=1
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.afro.who.int/sites/default/files/2017-06/IDSR-Technical-Guidelines_Final_2010.pdf
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_checklist_2018/en/
https://www.cdc.gov/flu/outbreak-investigations.html
https://www.cdc.gov/flu/outbreak-investigations.html
http://www.offlu.net/
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6101a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6101a1.htm
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https://www.who.int/ihr/publications/9789241565134_eng/en/
https://www.who.int/ihr/publications/9789241565134_eng/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5711308/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5711308/
https://www.cdc.gov/flu/pandemic-resources/national-strategy/index.html
https://www.fema.gov/emergency-managers/national-preparedness/frameworks/response#esf
https://www.fema.gov/emergency-managers/national-preparedness/frameworks/response#esf
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https://www.who.int/influenza/preparedness/pandemic/influenza_risk_management_update2017/en/
https://www.cdc.gov/vaccines/hcp/admin/storage/toolkit/storage-handling-toolkit.pdf
https://www.cdc.gov/flu/professionals/antivirals/supply.htm
http://www.offlu.net/
https://www.oie.int/solidarity/vaccine-banks/
https://www.paho.org/hq/index.php?option=com_content&view=article&id=1864:paho-revolving-fund&Itemid=4135&lang=en
https://rabiesalliance.org/resource/gdrep-tool-users-manual
https://www.cdc.gov/vaccines/hcp/admin/storage/toolkit/storage-handling-toolkit.pdf
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https://openwho.org/courses
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/csr/resources/publications/Brucellosis.pdf
https://www.who.int/csr/resources/publications/clinical-management-patients/en/
https://openwho.org/courses/crimean-congo-haemorrhagic-fever-introduction
https://www.who.int/emergencies/diseases/rift-valley-fever/en/
https://www.cdc.gov/vhf/ebola/clinicians/evaluating-patients/index.html
https://www.cdc.gov/vhf/ebola/clinicians/emergency-services/emergency-departments.html
https://www.cdc.gov/vhf/ebola/clinicians/emergency-services/emergency-department-training.html
https://www.cdc.gov/flu/pandemic-resources/index.htm
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/surveillance-epidemiology-laboratory.html
https://www.cdc.gov/mmwr/volumes/66/rr/rr6601a1.htm?s_cid=rr6601a1_w
https://www.cdc.gov/mmwr/volumes/66/rr/rr6601a1.htm?s_cid=rr6601a1_w
https://www.cdc.gov/mmwr/volumes/66/rr/rr6601a1.htm?s_cid=rr6601a1_w
https://www.cdc.gov/flu/professionals/training/index.htm
http://www.offlu.net/
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/surveillance-epidemiology-laboratory.html
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/surveillance-epidemiology-laboratory.html
https://www.who.int/ihr/lyon/global-laboratory-leadership-programme/en/
https://www.cdc.gov/urdo/index.html
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/surveillance-epidemiology-laboratory.html
https://www.cdc.gov/urdo/downloads/SpecCollectionGuidelines.pdf
https://www.cdc.gov/urdo/downloads/SpecStorageHandling.pdf
http://www.offlu.net/
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http://www.panafrican-med-journal.com/content/series/27/1/
http://www.panafrican-med-journal.com/content/series/27/1/
http://www.panafrican-med-journal.com/content/series/33/1/?fbclid=IwAR3P1QZiZrLamHIC0L0-cDzJemHGnWvSfel3KTjGFj1nefzB6qU0u49Wo-E
http://www.panafrican-med-journal.com/content/series/33/1/?fbclid=IwAR3P1QZiZrLamHIC0L0-cDzJemHGnWvSfel3KTjGFj1nefzB6qU0u49Wo-E
https://www.tephinet.org/case-studies
https://www.tephinet.org/case-studies
http://www.fao.org/ag/againfo/programmes/en/empres/news_260718.html
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http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
https://ohcea.org/
https://odee.osu.edu/news/2019/07/16/ohio-state-completes-collection-online-global-one-health-courses
https://nam.edu/wp-content/uploads/2018/06/Core-Competencies-in-One-Health-Education-final.pdf
https://nam.edu/wp-content/uploads/2018/06/Core-Competencies-in-One-Health-Education-final.pdf
https://extranet.who.int/hslp/?q=build-your-course/modules/ihr-implementation-human-animal-environment-interface-hae
https://extranet.who.int/hslp/?q=build-your-course/modules/ihr-implementation-human-animal-environment-interface-hae
https://openwho.org/courses
https://africacdc.org/download/africa-cdc-event-based-surveillance-framework/
https://iris.wpro.who.int/handle/10665.1/10421
https://extranet.who.int/hslp/?q=build-your-course/modules/ihr-implementation-human-animal-environment-interface-hae
https://extranet.who.int/hslp/?q=build-your-course/modules/ihr-implementation-human-animal-environment-interface-hae
https://rr-africa.oie.int/projects/EBOSURSY_2018/resources.html
https://extranet.who.int/hslp/?q=build-your-course/modules/ihr-implementation-human-animal-environment-interface-hae
https://extranet.who.int/hslp/?q=build-your-course/modules/ihr-implementation-human-animal-environment-interface-hae
https://www.cdc.gov/brucellosis/pdf/brucellosi-reference-guide.pdf
https://www.who.int/emergencies/diseases/rift-valley-fever/en/
https://openwho.org/courses/crimean-congo-haemorrhagic-fever-introduction
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/130160/WHO_HSE_PED_CED_2014.05_eng.pdf;jsessionid=35CFE8336B7AEC119E9F2BF71278CECE?sequence=1
https://www.cdc.gov/vhf/ebola/healthcare-us/ppe/index.html
https://www.cdc.gov/flu/professionals/training/index.htm
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http://www.fao.org/ag/againfo/resources/en/publications/TZG/TZG.htm
https://www.ehealthafrica.org/eidsr
https://www.who.int/ihr/lyon/global-laboratory-leadership-programme/en/

®)
ﬁ@@
® @ @ 6

Section 2: One Health technical guidance

This section provides technical guidance and a list of valuable resources to aid NPHIs with implementation of
the activities listed in Section 1. This section first highlights general One Health considerations then specifically
focuses on the following commonly prioritized zoonotic diseases: anthrax, brucellosis, rabies, common viral
haemorrhagic fevers (VHF) and zoonotic influenzas. Cross-border considerations are then examined. For each
of these topics, key thematic areas such as surveillance (i.e. event-based and indicator-based), laboratory
capacity, emergency preparedness and response, and workforce development are included, with specific
guidance with links to the available resources provided.

General One Health considerations

Several international guidance documents and tools have been recently developed to assist countries with
establishing One Health capacity, including Taking a multisectoral, One Health approach: A tripartite guide to
addressing zoonotic diseases in countries,** and the World Bank One Health framework3® Using these guides as
reference, Member States can take a variety of approaches to building One Health capacity. When no or minimal
capacity exists, focusing initially on a few priority zoonotic diseases can be a good strategy to undertake until
more formal national and regional coordination can be established. The Tripartite Zoonoses Guide (TZG) speaks
extensively on how countries can establish multisectoral, One Health coordination mechanisms (MCMs) that
can be used to establish formal communication, coordination and collaboration mechanisms across all relevant
sectors for both routine and emergency operations. To support these One Health capacity-building efforts, NPHIs
within Member States should support the creation or strengthening and institutionalization of these MCMs: not
only to address zoonotic diseases, but also to address other One Health priorities such as antimicrobial resistance,
climate change, food safety and food security. These MCMs should include an operational framework to outline
the sector-specific roles and responsibilities of the NPHIs and other relevant One Health partners. NPHIs should
also be involved in the development of national and regional level One Health strategies or frameworks inclusive
of goals, objectives and activities that the relevant sectors will work on together to address the identified One
Health priorities.

Surveillance and information sharing

Both sector-specific and coordinated surveillance across all relevant sectors should be considered for early
detection of zoonotic disease events and data sharing.2®® Coordinated surveillance systems provide a platform
for data to be shared across sectors, enabling all parties to receive and collaborate in a timely manner. One
of the objectives of a coordinated and interoperable system for zoonotic disease surveillance is to identify
zoonotic disease events by using information from all relevant sectors and to support coordinated response,
prevention and mitigation measures. Coordinated surveillance systems can support operational research
needs by helping to understand existing disease burden, monitoring disease trends, and assessing the impact
of deployed interventions.

e Also known as the Tripartite Zoonoses Guide (or TZG).
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The WHO JEE®® and IHR benchmarks® include capacity measures and goals for countries to conduct coordinated
surveillance for zoonotic diseases. A coordinated surveillance system for zoonotic disease events includes a
mechanism to ensure that each relevant sector is engaged in, or is at least aware of, what is happening in other
sectors. Best practice is for common data elements or variables to be identified or created and standardized
within a coordinated surveillance system to meet common analytical goals for priority zoonotic diseases. Having
common variables ensures that data collected from any one sector can be disaggregated and combined with
data from other sectors or stakeholders for further analysis or investigations. Common variables include linking
variables such as identification numbers, and for time-series data, common exposure sites or sources, and
geospatial data. Depending on national needs, the same data collection forms may be used by both animal
and human health surveillance teams.

Some aspects of the coordinated surveillance system need to be standardized in all geographic areas, at all
administrative levels, and across all relevant sectors, including: case definitions for surveillance; case detection
methods; data sources and case registration mechanisms; the populations under surveillance; and procedures
for case confirmation, including laboratory results.s"2

Within NPHIs it is important to consider the most relevant type of surveillance needed to respond to outbreaks,
improve general health outcomes as well as inform policy and programmatic activities. Both event-based
surveillance™®3#4% and indicator-based surveillance are components of early warning and response (EWAR)
and epidemic intelligence/®®

Event-based surveillance (EBS) is defined as the organized collection, monitoring, assessment and interpretation
of mainly unstructured ad hoc information regarding health events or risks, which may represent an acute
risk to human health. Indicator-based surveillance (IBS) consists of the routine collection of data from mainly
health-based sources and is the conventional form of surveillance in many countries.

Event-based surveillance is not meant to replace other forms of surveillance. IBS and EBS are complementary
with each having a different role to play and purpose. EBS is likely to be better at picking up emerging and
re-emerging outbreaks early, while IBS is better suited for monitoring disease trends over time and is useful for
signalling the start of regular seasonal outbreaks of endemic disease. The following steps are recommended to
NPHIs to implement EBS for priority zoonotic diseases:

» To establish a Technical Working Group (TWG) on EBS:

- The TWG should consist of stakeholders from at least the animal and human health sectors, as well as
other relevant sectors such as border health, education, wildlife/fisheries, etc.

» Objectives of conducting an EBS stakeholder technical meeting:
- To identify priority zoonotic diseases to be included.
- Drafting a list of signals for health facilities and community levels.
- Designing guidance documents, SOPs, training materials, reporting tools and mechanisms.
- Defining roles and responsibilities at all administrative levels.
- Setting up a timeline for implementation.
- Drafting an implementation plan and SOPs.

» EBS materials (designing and elaborating):
- Technical guidelines.
- Training materials.
- Reporting tools.
- Communication materials (e.g. posters and flyers).

» Training of EBS:
- Conducting training-of-trainers.
- Conducting training workshops at community, district and health facility levels.
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» Monitoring and evaluation:
- Elaborating a monitoring and evaluation plan.
- Conducting supportive monitoring visits (monthly or bi-monthly).
- Conducting a comprehensive evaluation one year after implementation, and biannually following that.

Laboratory capacity

As with surveillance capacity, both sector-specific laboratory capacity and multisectoral laboratory coordination
are advisable for the greatest successes in a zoonotic disease programme. NPHIs should ensure that both
diagnostic testing methods and diagnostic laboratory proficiency reach a high standard and also ideally
follow international guidance and recommendations established for each priority zoonotic disease. In addition,
where feasible, coordinating joint trainings and shared laboratory protocols with animal or environmental
health laboratories for detection of the same pathogens can help standardize procedures and enable data
comparability. Public health laboratories can serve as reference laboratories for other sectors when capacity
is lacking and sharing reagents, equipment or personnel for diseases that are rarely tested can also reduce
programme costs. Where possible, linking databases or networks across sectors can also improve data sharing,
reporting and facilitate early detection of unknown pathogens or source identification for zoonotic outbreaks.
Finally, coordinated laboratories can be used as surge support during emergencies when they are equivalently
trained and resourced.®4-1%

Emergency preparedness and response

In zoonotic disease emergencies, ensuring that relevant sectors are trained to respond together can increase
coordination and allow for sharing of resources, thus reducing the time and cost associated with controlling
outbreaks® NPHIs can develop their own sector-specific preparedness frameworks for their priority diseases.
When feasible, however, NPHIs should support participatory approaches that include all relevant sectors in
preparedness and response activities. These activities might include developing and implementing joint risk
assessments, simulation exercises and preparedness planning. Additional considerations for implementing
coordinated investigation and response activities are listed in the TZG.2

Workforce development

A competent global public health workforce is critical in preventing and responding to outbreaks and other public
health emergencies. This workforce should include not only public health practitioners, but also professionals
working within animal (domestic and wildlife) and environmental health sectors as well as other relevant
sectors. Many global health security initiatives support building epidemiology workforce capacity across
all relevant sectors, including the Global Health Security Agenda Workforce Development Action Package,
OlIE's Performance of Veterinary Standards (PVS) and the WHO JEE tool. Specifically, these initiatives set a
country target of at least one trained field epidemiologist per 200,000 population and one trained veterinary
epidemiologist per 400,000 animal units, who can systematically cooperate to meet relevant IHR and PVS core
competencies.®® NPHIs can ensure that their country is prepared to prevent, control and respond to zoonotic
diseases by ensuring a diverse workforce - comprising physicians, veterinarians, laboratory technicians,
epidemiologists and other relevant professions such as wildlife health specialists and social scientists - is
trained to combat health threats at the human-animal-environment interface.

Risk communication

Ensuring that any risk communication strategy incorporates the appropriate stakeholders and audiences is
paramount. When developing a communication strategy, NPHIs should consider how they will engage with
these different sectors and stakeholders to communicate and share information. This will ensure that formal
channels of communication are developed, programmes and messaging are aligned, and trust between the
relevant One Health sectors is built. Aligned messaging can allow for shared resources, maximized public
support, and increased health programme uptake and success.?
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Considerations for commonly prioritized zoonotic diseases

The following section gives some disease-specific guidance and links to available resources for the most
commonly prioritized zoonotic diseases in Africa. These include: anthrax, brucellosis, rabies, zoonotic influenza,
and common VHFs including Ebola, Marburg, Lassa fever, Rift Valley fever (RVF) and Crimean Congo
haemorrhagic fever (CCHF). For each disease a brief description of One Health considerations for prevention,
detection and control of that disease is listed.

Anthrax

Anthrax is a zoonotic bacterial disease caused by Bacillus anthracis, occurring primarily

in herbivorous wildlife and livestock, and is usually fatal among these animals. Human

infections may result in a high mortality rate if not diagnosed and treated promptly.

Humans contract cutaneous anthrax through direct skin or mucous membrane contact

with B. anthracis-infected animals as they are slaughtered or butchered, or by handling

by-products. Gastrointestinal anthrax results from consuming raw or undercooked meat
from infected animals. Inhalation anthrax causes severe symptoms, but rarely occurs naturally in humans; it is
acquired through inhaling B. anthracis spores aerosolized during contact with or processing of contaminated
hides, bones, hair or wool. In addition, injection anthrax has been reported in Europe associated with use of
heroin contaminated with B. anthracis spores. Among these forms, cutaneous anthrax is the most common,
comprising approximately 95% of naturally occurring human infections. In addition to the naturally acquired
forms of anthrax, B. anthracis is designated as a potential bioweapon, and the risk of acquiring B. anthracis
spores for malicious use accentuates the importance of anthrax surveillance, prevention and control in
endemic countries.

Anthrax control is primarily achieved through vaccination of livestock against anthrax, which is the principal
method for prevention and control of anthrax in animals and subsequently, anthrax prevention in humans.
Surveillance of animal and human cases is important to identify suspect cases, estimate incidence, and
evaluate the impact of control programmes. Enhancing outbreak response is key to rapidly implementing
control programmes and halting any outbreak. Laboratory diagnostic capacity at biosafety level 2 is critical to
the rapid identification of animal and human cases. These steps augment effective and efficient vaccination
of livestock to prevent and control anthrax.

An effective surveillance system relies on both diagnostic laboratory capacity and epidemiological surveillance,
on both animal and human sides. The One Health approach, involving both human and animal health
stakeholders, should be used to promote multisectoral integration and coordination for the detection, prevention
and response to anthrax. The development of an anthrax working group involving One Health partners, and of a
strategic plan for prevention and control of anthrax, are among the first steps to address anthrax surveillance in
a country. This should be followed by assessment of the surveillance and outbreak response systems in place,
laboratory assessment and vaccination assessment. These assessments provide a good picture of the current
situation in a country and informs the implementation of enhancements to surveillance, outbreak response
and diagnostics. Studies and activities aimed at understanding anthrax epidemiology in a country are very
helpful, as well as the development of educational materials for health care and community.

Surveillance and information sharing

Part 1: Assessment

» Review the case definitions for human and animal cases:
- Are these in line with international case definitions?

> Evaluate process of case reports of human cases:
- Sensitivity of reporting from health care provider to local health authority to state to national.
- Isthe number of human cases associated with each animal case similar to the regional-level ratios?

- Are the data timely? Is any action taken when cases are reported? Are specimens collected for
laboratory diagnosis?
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» Is the quality of the data adequate for human case surveillance?
- Are case records complete? Are there known errors?
- Do human health authorities trust the data reported from these systems?

» Evaluate the process of case reports of animal cases:
- Sensitivity of reporting from veterinary provider or owner to local veterinary authority to state to national.

- Are the data timely? Is any action taken when cases are reported? Are specimens collected for
laboratory diagnosis?

» Is the quality of the data adequate for animal case surveillance?
- Are case records complete? Are there known errors?
- Do animal health authorities trust the data reported from these systems?

Part 2: Implementation

» Encourage reporting of cases by local animal/human health providers.
» Conduct training, provide resources and equipment to conduct work.

» Integrate human and animal disease epidemiologic and laboratory surveillance data, as well as clinical and
environmental laboratory data:

- Hold meetings with the public, animal and wildlife health groups to discuss importance of integrated
surveillance, develop protocols for joint investigations and build relationships.

- Implement a system to recognize and reward good quality reporting.
- Share and combine case data in maps and reports.
- Use combined surveillance data to identify anthrax foci, guide vaccination, and plan communication.

Laboratory capacity

Part 1: Assessment

» Describe current capabilities at national and regional laboratories:
- Which laboratoriess, if any, are performing anthrax diagnosis?

» Describe current safety measures, procedures, training and equipment.
» Describe current capabilities at clinic and hospital levels,

» Describe the current diagnostics available and performed:

- Are polymerase chain reaction (PCR), cultures and stains routinely performed for other bacterial ililnesses
(or is most treatment empirical)?

- Describe current safety measures, SOPs, training and equipment.

Part 2: Implementation

» Consider options to improve timeliness of testing and result reporting:
- Add anthrax diagnostics to laboratories located in region(s) where cases are occurring.
- Implement shipping, testing and reporting procedures that facilitate rapid turnaround.
- Establish relationships between laboratory, veterinary and public health groups.

- Develop or update existing procedures on actions to take based on presumptive or confirmatory results,
for example quarantine, vaccination and public health messaging.

» Implement diagnostics that are recommended for presumptive or confirmatory identification of B. anthracis.
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» Conduct training, implement protocols, provide resources and equipment to safely and effectively conduct
laboratory work:

- Implement the following at peripheral and reference laboratories as needed to ensure safe handling of
anthrax samples and accurate results:

» Update laboratory infrastructure and equipment to safely receive and test suspect anthrax samples.

» Diagnostic service procedures - ensure laboratories are performing tests that are appropriate for the
biosafety level, equipment and have adequate control measures in place.

» Review and provide training, if needed, in biosafety protocols - physical and operational.
» Ensure awareness about and adherence to protocols on good laboratory practices.
Preparedness and emergency response

Preparedness and control plans

» Development of a national and/or regional multisectoral, One Health anthrax working group.
» Development of a national strategic plan for the prevention and control of anthrax.
» Development of SOPs and guidelines for anthrax surveillance, response and reporting.

Contingency and response plans

» Conduct training and provide resources and equipment to conduct work.

» Develop SOPs describing how to conduct joint investigations with human and animal health authorities,
including a clear description of roles and responsibilities by agency.

» Human case as sentinel - investigate source of exposure, additional human cases with same exposure,
source of animal exposure.

» Animal case - trace meat and animal products to destination (e.g. market, neighbours, owner); investigate
additional animal cases nearby, human exposures and cases, source of animal exposure (contaminated
feed or grazing); determine animal vaccination status.

» Safely collect samples and perform diagnostic testing of suspect cases.

» Remove contaminated meat or products from consumer supply, safely dispose of animal carcasses, and
implement ring vaccination. Follow guidelines for control of outbreak in animals.

Risk communication

Initiate community education

» Develop messages based on sources of exposure, identified barriers, other information identified in
investigations and studies.

» Train local animal/human health providers to disseminate messages.

» Identify and utilize other mechanisms to disseminate messages (e.g. radio, print materials, etc.), and use
images in areas with low literacy.
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Brucellosis

Brucellosis is a zoonotic disease affecting humans, domesticated livestock and wildlife

and is considered one of the most common and economically important zoonotic

diseases globally. Human infection occurs from exposure to infected animals or

contaminated animal products such as unpasteurized (raw) milk or dairy products.

In humans, brucellosis is a debilitating and disabling disease, often misdiagnosed due
to the resemblance with other acute febrile illnesses. In domestic livestock, the disease is primarily caused
by Brucella abortus and Brucella melitensis in cattle and small ruminants and is associated with production
losses (e.g. abortion, decreased milk production and infertility).

It is recommended that before starting or improving upon brucellosis prevention and control activities, countries
evaluate their existing capacity and identify the goals and objectives of these efforts. The Staged tool for the
elimination of brucellosis (STEB)® provides practical guidance on how to implement brucellosis control activities,
and how to monitor and advance progress toward elimination in livestock. The STEB was developed by the US
CDC and links to the FAO Stepwise approach for the progressive control of brucellosis (SAPCB) guidance.

Brucellosis is an example of a zoonotic disease where the main disease control activities focus on controlling the
disease in the livestock population, which results in a reduction of the disease burden in the human population.
The responsibilities of the MoH generally fall under activities for: preventing the disease in humans; case finding,
diagnosing and reporting new cases; ensuring availability of and effective treatment of cases; and measuring
brucellosis incidence trends over time. Prioritizing brucellosis as a zoonotic disease of national or regional
importance can be helpful to generate advocacy and support for brucellosis control efforts.

An effective surveillance system relies on both diagnostic laboratory capacity and epidemiological data, as
human and animal cases cannot be diagnosed based on symptoms or clinical signs alone. Adequate diagnostic
capacity is part of the International Health Regulations (IHR, 2005)%* eight core capacities,®® which, when
combined, reflect the ability of a member State to “detect, assess, notify and report events" Thus, the first step
prior to establishing national laboratory diagnostic capacity for human brucellosis is to conduct laboratory
assessments if they have not been done previously, or if the latest assessment was completed a long time ago.
There is no laboratory assessment specifically for brucellosis as there are for other human diseases (e.g. polio).
However, a general laboratory assessment tool developed by WHO is available that offers guidance to assess
laboratories and can be adapted to different contexts. Once brucellosis diagnostic capacity is established at
local/regional and national levels, it is recommended to incorporate brucellosis surveillance into already existing
systems, such as the Integrated Disease Surveillance and Response (IDSR), for example. Case definitions for
brucellosis should be based on the availability of laboratory diagnostic methods, the capacity to diagnose
and treat infections, and on existing surveillance capacity within the country. The cornerstone of effective
surveillance is a clear reporting structure that allows data to be traced from cases in the field, to laboratories
for diagnostic testing, and then both upward for aggregation in national reporting centres and back down
regional/local level for dissemination of information.

A One Health approach for the prevention and control of brucellosis is critical. As an initial step, a formalized
National Multisectoral Brucellosis Committee (NMBC) or a similar multisectoral, One Health coordination
mechanism, should be created - or strengthened if one already exists - to support implementation and
subsequent monitoring of brucellosis control programme activities.
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Rabies

Rabies, a disease caused by rabies virus (a member of the Lyssavirus genus), presents as an

acute, progressive encephalitis that begins days or months after infection and concludes in

the death of the infected individual, typically within 30 days of the onset of symptoms. Clinical

diagnosis in humans and animals is possible but, given the variability of the incubation

period and the non-specific nature of clinical signs, laboratory confirmation is essential for
an accurate diagnosis. Lyssaviruses can infect any mammal but are typically associated with discrete animal
reservoir species. Rabies lyssavirus (RABV) is just one member of the Lyssavirus genus but is responsible
for more than 99% of all human rabies deaths. Cross-species transmission events, the transmission of RABV
from a reservoir species into a non-reservoir species, is commonly reported. Host-shift events, the sustained
transmission within a non-reservoir species after a cross-species transmission event, are less common but can
have profound public and animal health implications when they do occur. An RABV that circulates in discrete
animal populations and can be molecularly differentiated from surrounding RABVs is referred to as a ‘variant.
There are more than 30 reported RABV variants globally, affecting at least 150 countries, and more continue
to be reported each year as surveillance systems improve in rabies-affected countries. 551

Effective real-time surveillance, combined with proficient, decentralized and validated laboratory testing is
a prerequisite for successful rabies control and elimination. The selection and prioritization of surveillance
methodologies, in conjunction with appropriate diagnostic techniques, should reflect the goals of the disease
control and elimination programme (Stage 1: proof of burden; Stage 2: human rabies prevention; Stage 3:
monitoring and assessment of control measures; Stage 4: verification of rabies elimination; and Stage 5: post-
elimination). The development of minimum surveillance requirements, in accordance with Chapter 1.4 of the
OIE Terrestrial Animal Health Code,*® and routine evaluation of disease elimination indicators are of the utmost
importance if the goal of eliminating dog-mediated human rabies by 2030 is to be achieved.*

Surveillance and information sharing

Disease surveillance, the systematic observation of the presence or absence of a disease, can have numerous
applications within a rabies control programme, and often depends upon the stage of rabies control practised
by the country concerned, as well as the resources available. Surveillance of both human and animal rabies
is essential to rapidly detect outbreaks and monitor disease trends, as well as to assess the effectiveness of
intervention programmes (i.e. parenteral or oral vaccination, population management) and provide support for
the maintenance of rabies-free status.57%"" National and regional rabies control programmes should consider
regular consultation with OIE Reference Laboratories for Rabies to ensure that globally acknowledged practices
and diagnostic assays are implemented, and that routine diagnostic proficiency testing is performed.

Rabies surveillance programmes should, at a minimum, include case definitions and investigation protocols
for rabies exposures, animal rabies cases, and human rabies cases. Case definitions, the standard criteria used
to define a disease, are the foundation upon which surveillance systems are built. For the purposes of this
document, the following case definitions are recommended:

» Human rabies exposures: In countries or areas enzootic for rabies, exposure to suspected, probable or
confirmed rabid domestic or wild animals is categorized as follows:

- Category I: Touching or feeding an animal or licks on intact skin.

» Action: This is not considered a rabies exposure. PEP is not indicated and there is no need for a field
investigation of the animal.

- Category lI: Nibbling of uncovered skin, minor scratches or abrasions without bleeding.

» Action: This is considered a rabies exposure. PEP is indicated with vaccine only (rabies immunoglobulin
(RIG) is not necessary) and a field investigation should be undertaken to confirm the health status
of the offending animal.

- Category llI: Single or multiple transdermal bites or scratches, contamination of mucous membranes
with saliva from licks, licks on broken skin, exposure due to direct contact with bats.

» Action: This is considered a severe exposure. PEP is indicated with vaccine and RIG. Field investigation
of the offending animal should be prioritized.
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Animal rabies cases

Suspected rabies case (clinical diagnosis): An animal that presents with any one of the following
signs: hyper salivation, paralysis, lethargy, unprovoked abnormal aggression (biting two or more people
or animals, and/or inanimate objects), abnormal vocalization, or diurnal activity of a nocturnal species.

Probable rabies case (clinical diagnosis): A suspected rabid animal that has had a known exposure
(i.e. bite, scratch or contact with saliva) to a suspected, probable or confirmed rabid animal, and that is
not known to be alive within ten days of the observed clinical signs, or a suspected rabid animal that
dies, is killed or disappears within ten days of the observed clinical signs.

Confirmed rabies case (laboratory diagnosis): A suspected or probably infected animal, whose infection
is confirmed using a primary diagnostic test, as defined by the OIE. "

Not a rabies case (laboratory diagnosis or observation outcome): A suspected or probably infected
animal in which rabies is ruled out, either by laboratory diagnosis or an appropriate observation period
(note that observation periods only apply to dogs, cats and ferrets).

Human rabies cases

Suspect rabies case: A person presenting with an acute neurological syndrome (encephalitis)
dominated by forms of hyperactivity (furious rabies) or paralytic syndromes (dumb rabies) progressing
towards coma and death, usually by respiratory failure, within 7-10 days after the first symptoms if no
intensive care is instituted.

Clinical description: Paresis or paralysis, delirium, convulsions. Without medical attention, death in
about six days, usually caused by respiratory paralysis.

Probable rabies case: A suspected case plus history of contact with a suspected rabid animal.
Confirmed rabies case: A suspected case that is laboratory-confirmed:
» Laboratory criteria - one or more of the following:

Detection of rabies viral antigens by direct fluorescent antibody test (FAT) or by enzyme-linked
immunosorbent assay (ELISA) in clinical specimens, preferably brain tissue (collected post-mortem).

Detection by FAT on skin biopsy (ante-mortem).

FAT-positive after inoculation of brain tissue, saliva or cerebrospinal fluid (CSF) in cell culture, or
after intracerebral inoculation in mice/suckling mice.

Detectable rabies-neutralizing antibody titre in the serum or the CSF of an unvaccinated person.

» Detection of viral nucleic acids by PCR on tissue collected post-mortem or intra vitam in a clinical
specimen (e.g. brain tissue or skin, cornea, urine or saliva).

Not a rabies case: A suspected case that is ruled out through rabies confirmatory testing or if an
alternative confirmatory diagnosis is made.
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Figure 1. Animal case definitions and corresponding surveillance activity

Case Definition

Surveillance activity

Suspected A case that is compatible with a clinical case definition

of animal rabies

Clinical case definition: An animal that presents with any
of the following signs:

- hypersalivation
- paralysis
- lethargy

- unprovoked abnormal aggression (biting two or more
people or animals and/or inanimate objects)

- abnormal vocalization and
- diurnal activity of nocturnal species

Notify appropriate local authorities of a suspected
rabid animal

Collect the primary history of an animal if
available (ownership status, vaccination status,
previous exposure, date of onset of signs)

Collect central nervous system samples for
laboratory diagnosis, if available

Probable A suspected case plus a reliable history of contact with  Systematically record secondary information, and
a suspected, probably or confirmed rabid animal link to primary history
and/or Notify the appropriate authorities for follow-up of
An animal with suspected rabies that is killed, died or any human or animal exposure
disappears within 4-5 days of observation of illness
Confirmed A suspected or probable animal case confirmed in a Systematically record laboratory diagnosis, and
laboratory* link with case record
Notify the appropriate authorities according to
national protocols
Not a case A suspected or probable case that is ruled out by Notify the appropriate authorities for follow-up of

laboratory test or epidemiological investigation (i.e.
appropriate quarantine period in eligible animals)

any human or animal exposure
Systematically record laboratory diagnosis, and

link with primary history

Adapted from: WHO Expert Consultation on Rabies Third report.®®

*  Laboratory confirmation should be performed with a standard diagnostic test, as defined by WHO (see section 5) or the OIE manual (8). If other diagnostic
test are used, depending on their sensitivity and specificity, confirmation with a validated secondary test many be required, particularly in the case of
native results.

Examples of commonly used case definitions and programme indicators for rabies
surveillance programmes:

» Rabid animals:
- Case Based Surveillance (Fig. 1):6°
» Clinical case definition for rabies suspect animal (see above).
» An animal that bites two or more people.
- Event-based surveillance:

» Unexpected deaths of two or more domestic animals within a 1-month period. Deaths should be
consistent with the clinical case definition for rabies.

- Recommended programme indicators:

»  Minimum of 50% of suspect reported dogs are investigated by veterinary professional to determine
case status of the animal.

» Minimum of 90% of probable rabies cases (where a sample is available) are tested and results
reported to health officials.

» Rabies exposures:
- Case-based surveillance:
» Any WHO Category | or Il exposure (see above).
- Event-based surveillance:
» Two or more bite victims with an epidemiologic link to the same animal, within a 2-week period.
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- Recommended programme indicators:

» Minimum of 80% of WHO Category Ill human rabies exposures are investigated by a veterinary
professional to determine case status of the animal.

» Minimum of 90% of probable rabies cases (where a sample is available) are tested and results reported
to health officials and exposed persons.

» Rabies post-exposure prophylaxis (PEP):
- Exposure event (risk assessment indicates PEP is necessary).
- Recommended programme indicators:
» Ensure that only cell-cultured human rabies vaccines are used (no nerve-tissue vaccines).
» Ensure that at least 50% of residents have easily accessible human rabies vaccine.
» 100% of people with suspected, probable or confirmed rabies exposures receive PEP.
» >90% of PEP regimens are documented and reported to health officials.

» Human rabies
- Case-based surveillance:
» Any person compatible with the clinical case definition (see above).
- Event-based surveillance:

» Two or more unexplained encephalitis deaths, consistent with the clinical case definition, within a
3-month period.

- Recommended programme indicators:

» Inclusion of human rabies consideration into existing acute febrile illness (AFI) or encephalitis
detection programmes (see Fig. 2):

At least 90% of compatible human cases are investigated (see WHO Annex 11 for suggested case
investigation form).

Laboratory capacity

Laboratory diagnosis of rabies, by the detection of lyssavirus antigen or nucleic acid, is a prerequisite for effective
rabies surveillance!” Testing should be decentralized, allowing rapid confirmation of cases, even in remote
areas. Such decentralization is necessary for real-time decision-making on PEP, as well as for establishing the
local disease burden and confirming that the disease is absent from a declared area. Many diagnostic laboratory
techniques for rabies have been assessed and evaluated, but only very few have shown adequate sensitivity
and specificity to be considered primary or confirmatory tests by the OIE and WHO.”? For decades, the direct
fluorescent antibody test (DFAT) performed on impression smears of brainstem and cerebellum has been the
only primary laboratory diagnostic assay for rabies”® However, the DFAT is not necessarily conducive to
decentralized testing due to its requirements for an expensive fluorescent microscope and staff with highly
specialized training. In 2017, WHO and the OIE recognized the direct, rapid immunohistochemical test (DRIT)
as an alternative primary diagnostic assay. DRIT is a technique that can be executed in the field within an hour,
without the need for electricity, and requires only a minimum number of reagents and a light microscope.”s""
Most recently, the OIE has included pan-lyssavirus, rt RT-PCR assays that have been well validated against
the DFA or DRIT as a suitable primary diagnostic assay for rabies.

» Minimum capacity for sample collection should include the ability to collect a full cross-section of brainstem

and partial sample of the cerebellum from deceased, rabies suspect animals. Examples of sample collection
can be found in the WHO Laboratory techniques in rabies: Brain removal in the field (page 69).°°°
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Figure 2. Example of a sample collection algorithm that can be used to identify causative agents
among persons with undiagnosed encephalitis and meningitis

Patient enters Does patient meet case definition N Patient not
hospital for encephalitis or meningitis? enrolled

|
Y
{

Complete patient Does patient or patient/guardian Patient not
. . Y — ———N—o
questionnaire consent to be enrolled? enrolled
, Does patient.rrllget rabies N Do not Icollect
case definition?* saliva

Has patient died
Collect CSF Collect saliva . with unknown
etiology?

|
Y

s

Collect blood
(whole and serum)

— —

Divide sample

Perform autopsy
for brainstem

| e

Store each sample separately, add Store each sample separately at 4°
transport media at 25-37° C and C, and send to EDP lab for freezing
send to bacteriology lab and storage

Store each sample separately at 4° C and send to PCR lab for analysis

*  Rabies case definition: An acute neurological syndrome (encephalitis) dominated by forms of hyperactivity (furious rabies) or paralytic syndromes (dumb
rabies) progressing towards coma and death, usually by respiratory failure within 7-10 days after the first symptom if no intensive case is instituted.

[CSF = cerebrospinal fluid; EDP = especially dangerous pathogens; PCR = polymerase chain reaction]

38



Preparedness and emergency response

Preparedness and control plans

A country should have a national rabies control plan that is produced by a multisectoral committee or One
Health technical working group inclusive of the relevant sectors responsible for rabies control. The plan should
be reviewed at a minimum of once every five years. The plan should include clear indicators that can be
periodically evaluated to ensure that the programme is accomplishing its desired goals.

Developing a national plan

» The Stepwise Approach towards Rabies Elimination (SARE) tool can be used to both evaluate an existing
rabies programme and develop a national plan.®78

» The Global dog rabies elimination pathway is an excel-based tool that can be used to estimate the time
and cost for a country to achieve elimination and has been used to advocate for adequate funding levels.”

Contingency and response plans

Rabies control activities should be part of routine government programmes, with core services consisting of
animal control, suspect case investigation, ensuring accessible PEP, and maintaining adequate dog vaccination
coverage. Response plans to bite events, suspect rabid dogs and suspected rabid humans should be part of
routine activities, with protocols developed and included in the national rabies control strategy, as these events
are commonplace in rabies-endemic countries and should not constitute an emergency requiring specialized
response protocols.

Less common events that are likely to impact a rabies control programme include outbreaks in the reservoir
population and vaccine shortages. At a minimum, there should be contingency actions developed for these
two events.

Rabies outbreaks

» Appropriate response plans for rabies outbreaks should be developed with consideration of the current
status of rabies control in the country:

- Settings in which rabies is still endemic should avoid conducting ring vaccination around rabies cases.
The rationale is that rabies is occurring throughout the programme area, and only a small fraction of cases
are likely to be detected by a public health surveillance programme; resources are better used to establish
strong foundational approaches to dog vaccination rather than allocating resources to ring vaccination.

- Settings in which rabies is very well controlled, with few or no cases occurring, may wish to pursue
ring vaccination, with the rationale that the vaccination activity is providing additional coverage to the
routine (presumably effective) dog vaccination programme.

- Settings in which rabies has been eliminated should thoroughly investigate any report of a suspected
rabies case and, if confirmed, all potential animal contacts should be quarantined for six months or
euthanized. Additional requirements from OIE may be applicable and should be followed.

» During a rabies outbreak, public health officials should ensure that community members are aware of the
situation and appropriate preventive measures. This can be accomplished through official rabies alerts or
grassroots educational messaging.

» During a rabies outbreak, public health officials should ensure that community members have access
to high quality and affordable rabies vaccines and that suspected cases are adequately investigated by
qualified personnel.

Vaccine shortages
» Contingency plans for human rabies vaccine shortages should be developed.

> In the event of a vaccine shortage, public health officials should develop and disseminate clear risk
assessment criteria to reduce misuse of the vaccine.

» Triaging of bite victims based on level and severity of exposure may be required.

' Examples of national rabies control plans can be found at: https://caninerabiesblueprint.org/Canine-Rabies-Blueprint-PDF-of.
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Risk communication

» Communication plans are available as part of the Rabies Blueprint® and within the WHO/FAO/QOIE Zero
by 30 strategic plan.?”

Workforce

Rabies workforce needs can be categorized as follows: laboratory, surveillance and mass vaccination. A
comprehensive rabies programme will also require workforce for education, animal welfare, legislation and
various other activities. The three mentioned below should be considered minimum competencies.

Laboratory workforce
» One national reference laboratory:

- Laboratory staff conducting OIE- and WHO-recognized assays should be capable of testing at least
two samples per day. Each sample should have at least two qualified readers. Therefore, the number of
laboratory staff to support a diagnostic laboratory should be:

» ((# of samples submitted per month)/(2 samples tested per day X 20 working days per month)) X 2 =
staff per sample.

» Example: ((80 samples submitted per month)/(2 samples tested per day X 20 working days)) X 2 =
4 laboratory staff.

» Disseminated laboratory capacity:

- Number of regional laboratories should be based on number of samples that need to be tested and
proximity to the national reference laboratory.

- Samples of public health importance should be tested within five days of the exposure event. If samples
can reliably be delivered and tested at the national laboratory within this timeframe, then regional
laboratories may not be necessary.

Surveillance workforce
» Surveillance coordinators should supervise teams of no more than 15 field investigation staff.

» Field investigators should be capable of conducting at least 15 field investigations per month, with reports
primarily originating from health care centres:

» (# of bites at health centres per month/Investigator's capacity)/(% of job description allocated to
rabies field investigations)/(Proportion of investigations instigated by health care facility reports)

Example: A programme area has a total of 100 bites treated monthly among their two bite clinics. They
employ rabies surveillance investigators part-time, with 50% of their time allocated to rabies and 50%
of their time required to staff government operated veterinary clinics. They are capable of conducting
25 investigations per month when they work full-time. About 80% of rabies reports originate from the
bite clinics, while an additional 20% of rabies reports come from private veterinarians and direct reports
from community members,

» (100 bites per month/25 investigations per month)/(50% work time)/(80% bite clinic reports) = 10
rabies investigators need to be recruited for the programme area.

Dog vaccination workforce

» Resources for planning, staffing, and budgeting dog vaccination campaigns are available from US CDC."®

» Vaccination staffing needs are dependent on numerous factors that impact the efficiency of the vaccinators.
Importation factors to consider include the accessibility of the dog population, the engagement of the
community to vaccinate their dogs, the methods of vaccination being utilized, and the experience of
the vaccinators. Vaccinator efficiency has varied greatly in studies, ranging from a low of just eight dogs
vaccinated per vaccinator per day to programmes that achieved vaccination of over 100 dogs per vaccinator
per day. To appropriately plan a vaccination campaign, evaluations should be routinely conducted to
understand the efficiency of vaccinators in the programme area.
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» In general, estimating dog vaccination staff should be:
- (# of dogs targeted for vaccination)/(Daily vaccinator capacity)/(Duration of vaccination programme).

Example 1: A rabies programme is planning to vaccinate a community that has 25,000 dogs. During
last year's campaign the vaccinators were able to vaccinate on average 40 dogs per vaccinator for
each day they operated. This year, the programme manager would like to complete vaccination within
14 working days.

(25,000 dogs)/(40 dogs per vaccinator per day)/14 working days = 45 vaccinators

Example 2: A rabies programme is planning to vaccinate a community that has 25,000 dogs. During last
year's campaign the vaccinators were able to vaccinate on average 40 dogs per vaccinator for each day
they operated. This year the programme manager would like to complete vaccination within 14 working
days and is considering including oral rabies vaccines into the programme, which she thinks will increase
vaccinator efficiency and allow them to vaccinate 100 dogs per vaccinator per day.

(25,000 dogs)/(100 dogs per vaccinator per day)/14 working days = 18 vaccinators
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Viral haemorrhagic fevers

Viral haemorrhagic fevers (VHFs) refer to a group of ilinesses that are caused by several distinct

families of viruses: Filoviridae (Ebola and Marburg), Arenaviridae (Lassa fever), Phenuiviridae

(Rift Valley fever), Nairoviridae (Crimean-Congo haemorrhagic fever), and Flaviviridae (yellow

fever)® These VHFs are all present in Africa and have potential for secondary human-to-human
transmission after zoonotic spill over into human populations. Pigott et al depicts the transmission stages from
animal reservoir to global pandemic in the following figure.®

Viral transmission Human-to-human transmission
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Figure 3: Conceptual progression of VHF from an animal reservoir to global pandemic: 1) spill over of virus occurs from an animal reservoir to the index-
case; (2) an index case infects individuals within the local community or in a care-giving setting; and (3) widespread transmission of the virus occurs both
regionally and internationally™®

In general, the term 'viral haemorrhagic fever' is used to describe a severe multi-organ syndrome.
Characteristically, the vascular system is damaged resulting in decreased vascular integrity. In severe disease,
this damage may be accompanied by haemorrhage (bleeding). While some types of haemorrhagic fever viruses
(HFVs) can cause relatively mild illnesses, many of these viruses may cause severe, life-threatening disease.
As initial clinical presentation may be similar to many other diseases (e.g. malaria, influenza and typhoid fever),
these VHFs pose a particular risk to populations in locations with low rapid diagnostic capacity.

These diseases are also extremely infectious. Surveillance officers, clinical staff and laboratory technicians
should consider: (1) safety precautions, including wearing protective clothing (masks, gloves, gowns and
goggles); (2) using infection control measures (e.g. complete equipment sterilization and not re-using needles);
and (3) patient isolation. Vaccination and/or appropriate disposal of infected animals needs to be considered
based on the type of disease and affected animal to minimize further transmission.

The severe outcomes and transmission rates associated with many VHFs, like influenza, make implementing
a One Health approach a critical component of preventing and controlling these zoonotic diseases.

Surveillance and information sharing

As stated previously, many of these diseases present with similar non-specific clinical signs (e.g. fever and malaise)
and may progress to include haemorrhage in severe disease. Active cased-based syndromic surveillance, targeting
acute febrile illness (AFI) or VHF, may assist in early detection of cases.®* ™ As disease reservoirs and transmission
routes all differ by pathogen, taking a thorough exposure history including occupation and any contact with
animals and/or vector species will be helpful in narrowing down the suspected VHF. Non-human primates can
serve as transmission sources for HFVs like yellow fever virus, Ebola virus, and Marburg virus. In addition, bats
are known reservoirs for Marburg virus and implicated as reservoirs for Ebola virus, thus occupational exposure
with bats or their habitats (e.g. in caves, mines, etc.) should be noted on case history forms.® The multimammate
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mouse (Mastomys natalensis) is the reservoir for Lassa virus; exposure to rodents, specifically Mastomys, their
infected excretions or virus-contaminated objects, including improperly stored food is considered a transmission
risk factor. RVF is also a disease in livestock, causing characteristic abortion clusters. Identification of outbreaks in
animal populations can provide early indication of potential spill-over events, or concurrent outbreaks in human
populations. Monitoring weather patterns can also be used as a predictive tool for vector-borne diseases such
as mosquito-borne Rift Valley fever and tick-borne Crimean Congo haemorrhagic fever.

Laboratory capacity

Given that most VHFs are classified as either biosafety level (BSL)-3 or -4 pathogens, countries need to have
access to highly specialized reference laboratories to diagnose them in both humans and animals.® Viral
isolation, serology and molecular approaches have been helpful in discovering and describing newly emerging
viruses. However, they can be quite challenging to use diagnostically since obtaining samples from vectors,
animal reservoirs and suspected clinical human cases demands time, special and sometimes uncommon
protective gear and equipment, specialized laboratory facilities, and technical skills.®*"® Newer field-based
SOPs and near point-of-care techniques are being used to allow for more rapid diagnostics in emergency
and clinical settings with regard to setting up mobile lab units, multi-pathogen assays, and rapid diagnostics.®
Given that specialized capacity is needed for these highly infectious pathogens, it may make the most sense
financially and logistically to collaborate with the animal and environmental health sectors to develop a common
laboratory network for this type of testing across all sectors. WHO regional collaborating centres and regional
laboratory networks in Africa have already provided assistance such as this in Africa for countries who do not
already have this diagnostic capacity in place.

Emergency preparedness and response

Effective response to VHFs requires an integrated One Health response to characterize the extent of the outbreak
and implement control measures, health communication and intervention strategies. Case management,
contact tracing and biosafety are all critical elements to emergency response for VHFs across all sectors. Some
countries have developed One Health response plans for VHFs,® which can be referenced for this type of work.

Workforce

Maintaining a well-trained workforce with the ability to accurately use and remove PPE, establish quarantine
zones, and safely and accurately diagnose cases is critical. These skills not only apply to the staff responding
to the human cases, but also those working at the human-animal interface who are exposed to infectious
animals and or associated materials. Several SOPs and guidance documents have been developed by WHO
and the US CDC to inform and train public health professionals on these topics (see Section 1. Goals 4 and 5).
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Zoonotic influenzas

Surveillance and information sharing

Animal influenza viruses are distinct from human seasonal influenza viruses and do not
easily transmit between humans. However, zoonotic influenza viruses - animal influenza
viruses that may occasionally infect humans through direct or indirect contact - can
cause disease in humans ranging from a mild iliness to death.

Influenza pandemics occur when a new (novel) influenza virus emerges in the human population, where there
is little or no immunity, and rapidly spreads around the world. To quickly confirm suspected human cases of
a new influenza strain, it is essential to have access to laboratories with influenza virus diagnostic capacity.
In countries with limited resources, it may be efficient to establish links with laboratory networks that can
provide this capacity.

Any cases of human infection with a new sub-type of influenza are required to be notified to WHO under the
IHR (2005).*2 Accurate and timely human and animal influenza surveillance systems are used to monitor the
influenza viruses that routinely circulate in respective populations, such as, human, avian or swine, to detect
any possible changes in the various viruses.

Influenza virus surveillance in humans acts as a potential pandemic early warning system by detecting animal
influenza viruses as they begin to enter human populations as novel virus infections. Animal influenza virus
surveillance also allows for early detection of virus changes that could affect their severity in the host population
and affect their transmissibility to other species including their ability to infect humans.

Case-based surveillance

Zoonotic influenza surveillance is a collaborative effort with many partners, including national and sub-national
human and animal health departments, laboratories, vital statistics offices, health care providers, health and
medical clinics, and emergency departments. Information in five categories is collected from different data
sources that allow NPHIs to:

» find out when and where influenza activity is occurring;

» track influenza-related illness;

» determine what influenza viruses are circulating (including the detection of novel influenza A viruses);

» detect changes in influenza viruses;

» measure the impact influenza is having on hospitalizations and deaths of humans and animals.

Using one common human case definition globally will allow national public health authorities to interpret
their data in an international context. The WHO Severe Acute Respiratory Infection case definition is an acute
respiratory infection with:

» history of fever or measured fever of > 38 C°;

» and cough;

» and with onset within the last 10 days;

» and requires hospitalization.

Event-based surveillance

For each respiratory disease case of novel flu or seasonal outbreak, sectors determine the appropriate level
of public health response. Public health officials must consider many factors in making the decision, such
as availability of resources and competing sector priorities. However, several characteristics of respiratory
outbreaks in people typically warrant further investigation and an urgent response. The characteristics below,
while not comprehensive or definitive, can help determine which outbreaks merit further investigation:

» Outbreaks of unknown aetiology.

» Outbreaks associated with severe disease manifestations, such as need for hospitalization or death.

» Outbreaks that may be useful to answer epidemiological, laboratory or infection control questions.

» Outbreaks of possible vaccine-preventable diseases.
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Outbreaks associated with institutional settings or with a likely (controllable) environmental source.
Clusters of respiratory infection potentially caused by a bioterrorism agent.

Outbreaks among a vulnerable population.

Outbreaks that have generated excessive public anxiety.

Outbreaks that are either very large or rapidly progressing.

Outbreaks associated with massive animal die-offs.

vyVvVvyVvyVvyVvyVvyy

Outbreaks associated with sick and dead animal remediation efforts (such as culling, controlled slaughtering
for food, or burying/burning).

Laboratory capacity

Health department and commercial laboratories offer a number of diagnostic tests, including serology, culture
and rapid diagnostic tests. These tests can look for either single or multiple pathogens. It is important to use
validated tests and reagents. Identifying and characterizing the pathogen causing a respiratory disease outbreak
in outbreaks associated with humans and animals:

» ensures effective clinical management;
> ensures implementation of appropriate infection control measures;

» informs notification and appropriate national response, including medical countermeasures, community
mitigation, and possible animal source identification;

» allows clinicians to test patients for the pathogen, which can help investigators understand when the
outbreak is over.

Emergency preparedness and response

Preparedness and control plans (steady-state)

» US CDC Influenza National Pandemic Strategy'®
» What CDC does regarding human, novel and pandemic influenza’
» US CDC Influenza Planning and Response'®

In 1997, avian influenza A(H5NT1) viruses first spread from poultry directly to infect humans in Hong Kong,
resulting in the deaths of 6 of 18 infected persons. Concerned about the possibility that this A(H5NT1) virus could
easily infect humans and eventually spread from person-to-person, the WHO and United States Government
increased pandemic preparedness planning. Since 2000, the world has experienced a pandemic and there
have been other instances of novel influenza A viruses infecting people, including avian and swine influenza A
viruses. An influenza pandemic could place extraordinary demands on public health and health care systems
as well as on essential community services. Preparing for such a threat is an important priority.

In 2005, officials at the United States Department of Health and Human Services (HHS) developed a Pandemic
influenza plan,® later updated in 2017/°? to coordinate and improve efforts to prevent, control and respond to
A(H5N1) viruses as well as other novel influenza A viruses of animal (e.g. from birds or pigs) with pandemic
potential. Although it is impossible to predict when the next pandemic will occur, the United States Government
has developed three tools to guide national, state and local planning and response. These tools align with the
WHO global framework of pandemic phases and risk assessment activities for preparedness, response and
recovery.¥’

Contingency and response plans (emergency)

» US CDC Influenza planning and preparedness resources'®

Outbreaks of acute respiratory illness are common and can occur in many settings (such as communities,
nursing homes, military barracks). Specific therapies, infection control practices, and other preventive measures
may be necessary to control outbreaks. Investigation into the clinical and epidemiological features and the
aetiology of outbreaks is particularly important to public health. Severe unexplained respiratory outbreaks may
be of particular importance to rule out zoonotic influenza or new health threats.
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https://www.cdc.gov/flu/pandemic-resources/national-strategy/index.html
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https://www.cdc.gov/flu/swineflu/index.htm
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/national-strategy-planning.html
http://www.who.int/influenza/preparedness/pandemic/influenza_risk_management/en/
https://www.cdc.gov/flu/pandemic-resources/planning-preparedness/index.html

The primary objective of surveillance monitoring during the pandemic is to track the course of the pandemic,
including geographical spread, disease trends, intensity of transmission, impact of the pandemic on health
care services, and changes in antigenicity and antiviral sensitivity.

Although pandemics occur infrequently, planning and preparing for a pandemic is important to ensure an
effective response. Planning for and responding to a pandemic is complex and pandemics can affect everyone
in a community. Therefore, public health officials, health care professionals, researchers and scientists across the
world are working together to plan and prepare for possible pandemics. Many resources are available to help
international, national, state and local governments, public health and health care professionals, corporations,
and communities develop pandemic preparedness plans and strengthen their capabilities to respond to different
pandemic scenarios. Focusing on the processes of national pandemic influenza preparedness planning, the aim
is to ensure that, when countries develop or update a plan, the objectives are clear, and the essential steps and
actions are taken; this is imperative if the plan will be guiding pandemic preparedness and response practices.

Risk communication

» US CDC Influenza communication and public outreach'*

Any public health emergency presents significant risk communication challenges, and an influenza pandemic
will be no different. Clear, accurate and timely communication is key to keeping the general public informed
about the influenza pandemic.

Workforce

» US Influenza healthcare system preparedness and response'®

Pandemic influenza has the potential to place great strain on health care systems. Effective pandemic
preparedness will require the engagement of the entire health community, and health care assets from across
the spectrum of care will need to be prepared to meet the increased demands. All health care organizations
must both exhibit day-to-day resilience and be prepared to respond when an influenza pandemic arises. An
effective health care response to a pandemic event requires an overall awareness of the system’s capabilities
and capacities to form a ‘common operating picture: Individual health care facilities must be prepared to adjust
to varying stressors on the system over time through collaboration with diverse partners, effective information
sharing, and coordination of response activities. Over the past decade, significant investments have been
made to assist the health care sector in identifying gaps in preparedness, determining specific priorities, and
developing plans for building and sustaining health care delivery.
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Cross-border considerations

The increase in international travel by people, animals and animal products, combined with the porous nature of
international land borders, heightens the potential for spread of a public health threat, including transmission of
zoonotic diseases, across administrative boundaries. In order to strengthen national, district and point of entry
capacity to prevent, detect and respond to public health threats at international borders, in border regions, and
throughout a nation, it is important to identify recent association with travel to or through geographic areas
of interest at the time of or soon after a public health event. Integrating a travel associated variable into the
national surveillance and reporting system independent of an outbreak will allow for the routine collection and
analysis of data that will assist with the rapid notification of a potential public health emergency of international
concern (PHEIC). The integration into national surveillance and reporting systems of a travel variable designed
to reflect recent travel history or intent to travel can assist in identifying potential bi- or multinational cases or
case contacts, and indicate when further cross-border response or investigation is required. The term ‘travel
associated' refers to a confirmed or probable case of disease or other health event in an individual:

» who recently travelled from, or had recent contact with persons/animals who travelled from another country; or

» who is thought to have acquired the disease in another country or to have been in another country during
the incubation period of an infection and was possibly contagious during this period; or

» who is thought to have acquired the disease exposure in another country; or

v

who has imminent plans to travel to another country; or

» whose case requires the collaboration of another country(ies) for the purposes of disease investigation and
control, regardless of the presumed site of infection or exposure.

The objective of the travel variable is to integrate travel history or intent to travel notification into national
surveillance and reporting systems to guide public health surveillance and response activities for ‘travel
associated’ cases and case contacts. Travel history or intent to travel of a case or case contact will be collected
by community health volunteers, district surveillance officers, health care/animal health facilities, and other
stakeholders involved in the collection and reporting of surveillance data. Where community-based surveillance
systems are in place, a community surveillance volunteer would simultaneously record and submit a public
health event alert, following standard protocol, and a yes/no alert for general travel history or intent to travel for
a suspect case or case contact. In response to receiving a 'yes' travel alert, the surveillance team will determine
the level of response needed considering available epidemiological information including the associated public
health event alert, the geographic location, the case's demographic characteristics, etc. Possible response
actions include, but are not limited to, completing a travel history or intent module during a case investigation
or initiating an event-based surveillance cross-border collaboration activity. Of note, officials at points of entry
should be treated as another community surveillance volunteer with regard to their responsibility to report
public health, including travel association, alerts. The following signals indicate a probable positive travel-
associated case or case contact with whom surveillance officers should conduct follow-up travel history or
intent investigations:

» Case responds yes to having recently travelled to another country(ies).
> Case responds yes to having contact with someone who has recently travelled to another country(ies).
» Case has imminent plans to travel to another country.

The following steps are considered if one of the signal criteria is met:

» District surveillance officer, or other personnel as assigned, conducts a follow-up interview to gather
additional travel history or intent information.
» Regional and/or national authorities are notified when appropriate, as per protocol.

» Counterparts in other countries are notified when appropriate, as per protocol.

47



Section 3: Monitoring One Health progress

To measure and track the progress of One Health implementation within NPHIs, the following One Health
scorecard has been provided. This One Health scorecard links framework activities to the existing Africa CDC
scorecard for NPHIs '

The One Health scorecard is an evaluation tool developed to help countries with existing NPHIs/MoHs in
Africa with interest in developing One Health capacity to assess and measure progress in reaching these
framework goals: 1) Strengthen multisectoral, One Health coordination and collaboration; 2) Develop and
strengthen surveillance systems and data sharing mechanisms with relevant stakeholders; 3) Strengthen
laboratory systems and networks to ensure early detection, surveillance, and response; 4) Ensure effective
and coordinated public health emergency preparedness and response using a One Health approach; and 5)
Strengthen and support workforce development to prevent and control Priority zoonotic diseases.

This tool can be used directly by NPHI's to conduct an internal assessment or by an external group if an
independent evaluation is desired. It can be used as a stand-alone document or as an addendum to the NPHI
scorecard for those interested in additionally measuring their One Health capacity. This One Health scorecard
will help NPHIs across Africa identify their most urgent needs, track progress over time, and provide information
to Africa CDC and RCCs that can advocate for resources to support ongoing development. As this builds on
the existing NPHI scorecard, it complements both the IANPHI Staged Development Tool and the WHO JEE.

The first time the scorecard is administered, it will establish a baseline measurement of an NPHI's One Health
capacity and capabilities. Subsequent assessments will help monitor progress. The results from implementing
the scorecard will be used to inform NPHI development and strengthening.

Format

The One Health scorecard is organized by framework goal and objective and denotes which NPHI function
it links to in the existing NPHI scorecard. Under each goal there is a set of high-level indicators that enable
NPHIs to assess their One Health capacity and progress toward framework implementation. Each indicator
can be scored as 0 (No), 1 (Partial) or 2 (Yes), depending on the current One Health capacity. The scorecard
also describes the type of documentation NPHIs need to provide to justify the scores.

Scoring the scorecard

During a self-assessment or an external NPHI independent assessment, assessors should score all the indicators
in the scorecard. This will ensure that final scores accurately reflect the capacity of the NPHI.

Based on the NPHI's current capacity, each indicator in the scorecard receives a unique score ranging 0-2.
Assessors should score an indicator 0 if the NPHI has absolutely no capacity in the area being assessed by
that indicator - if the key attributes are completely absent. If the NPHI has some capacity and meets some of
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the attributes specified in an indicator, but not all, they should receive a score of 1. The assessors should score
an indicator 2 if the NPHI completely meets all the requirements and key attributes specified in the indicator.
Distinguishing between a 0 versus 1 must solely depend on the presence or absence of the key attributes
specified in a given indicator. Even if an NPHI demonstrates capacity in only one of the few areas indicated
in an indicator, the NPHI should receive a score of 1 and not a 0. All the responses should be supported by
documentation as indicated in the scorecard. The scorecard provides guidance to the assessors on when and
how to score each indicator.

Based on the assessor's entries, the scorecard generates two final scores for the NPHI: an overall performance
score and a performance score broken down by each One Health framework goal. For each framework goal,
the scorecard automatically calculates a ratio, by dividing the total number of points the NPHI scores in that
framework goal by the maximum possible points (total number of indicators per framework goal multiplied
by 2) for the framework goal. The scorecard converts the ratio to a percentage by multiplying it by 100. The
percentages are very useful in estimating and tracking how much progress the NPHI has made in improving
its capacity and attaining the standards described in the scorecard.

NPHI performance score by OH framework goal

1. X = Sum of scores for items within a goal

2.Y = Total possible points that can be earned for the goal
3. NPHI score by goal (%) = X/Y x 100

The scorecard automatically calculates the overall performance score by dividing the sum of points obtained for
each framework goal by the sum of the maximum possible points from all the framework goals. The scorecard
then multiplies this ratio by 100 to get an overall NPHI percentage score. The scorecard is thus able to present
the percentage scores by framework goals as well as the overall NPHI overall performance, in colour-coded
histogram bars.

NPHI overall performance score

1. X = Sum of total points from all goals

2.Y = Sum of maximum possible points from all goals
3. Overall NPHI score (%) = X/Y x 100

Colour-scoring system

The bars of the chart generated by the scorecard are colour-coded based on the NPHI's performance. Colour-
coded charts allow for a straightforward visual representation of scoring. Scores are colour coded into three
categories, based on the following cut-offs:

» Minimal Performance (Red): 0-59%
» Average performance (Yellow): 60-79%
» Optimal performance (Green): 80-100%

49



One Health Scorecard

OHF objective?  NPHI function Indicator Comments Score

Goal #1: Strengthen multisectoral, One Health coordination and collaboration

11 10. Structure 1.1 - A multisectoral, One Health coordination mechanism, 2
(inclusive of the NPHI) in place for coordination and
collaboration of relevant activities across participating sectors
(e.g. ministry of agriculture, ministry of environment, etc.).

Note: Score 0 if no MCM in place; score 1if an MCM is being
established or the NPHI is actively becoming part of an existing
MCM; score 2 if the NPHI is actively engaged and a member of a
functioning MCM.

Documentation required: A memorandum of understanding
(MOU) or other official document establishing an MCM between
the NPHI and other relevant sectors.

11 7. Finance 1.2 - The MCM has decision-making authority, including the 2
authority to commit financial and human resources and this
funding mechanism is inclusive of the NPHI.

Note: Score 0 if there is no MCM or the MCM has no established
financial mechanism in place; Score 1if there is work to establish
a financial mechanism in the MCM or engage the NPHI into

an mechanism; Score 2 if there is a MCM financial mechanism,
inclusive of the NPH], in place.

Documentation required: National MCM budget line item or
some other evidence of financial sustainability within the MCM.

11 6. Legislation 1.3 - The NPHI or MCM (inclusive of the NPHI) has legal 2
authority or a policy framework that is inclusive of other
relevant sectors and its mandate (e.g. mission and functions)
is inclusive of a One Health approach.

Note: Score 0 if the NPHI does not have a legal authority or policy
framework inclusive of other sectors or a One Health approach;
Score 1if the NPHI's legal authority or policy framework is partially
inclusive of other sectors and/or a One Health approach; Score

2 if the NPHI legal authority or policy framework includes and
authorizes the NPHI and other sectors to: conduct coordinated
surveillance, coordinate emergency preparedness and response,
conduct and coordinate One Health research activities, and
identify and report on priority zoonotic diseases through an
established national laboratory network/system.

Documentation required: Data use and sharing agreements for
surveillance, laboratory, research and response related data.

11 - optional 5. Public health 1.4 - The NPHI or the MCM (inclusive of the NPHI) has an N/A -
research and operationalized research agenda/guideline/plan inclusive of (bonus
institutes One Health and priority zoonotic diseases. of 2 if

Note: Score 0 if the NPHI or MCM does not have a research completed)

plan in place; Score 1if the NPHI or MCM is drafting or initiating
implementation of a research plan; Score 2 if the NPHI or MCM
is systematically using research plan evidence to design priority
zoonotic disease policies, strategies and response interventions
AND routinely communicates the priority zoonotic disease
research findings with the relevant sectors.

Documentation required: A research guideline/plan inclusive of
priority zoonotic diseases and a One Health approach, publications
or reports from the plan

9 One Health Framework (OHF) objectives: Objective #1.1: Support creation and/or strengthening of multisectoral, One Health coordination mechanisms (MCM);
Objective #1.2: Develop and implement priority zoonotic disease prevention and control programmes in collaboration with MCM; Objective #2.1: Establish indicator-
and event-based surveillance for rabies, zoonotic influenza, and at least three additional high-priority zoonotic diseases; Objective #2.2: Support new and strengthen
existing mechanisms for information and data sharing with relevant One Health stakeholders, for rabies, zoonotic influenza, and at least three additional priority zoonotic
diseases; Objective #3.1: Strengthen institutional capacity (facilities, personnel, and systems) for rabies, zoonotic influenza, and at least three additional priority zoonotic
diseases; Objective #3.2: Support coordination between human, animal and environmental health laboratory networks; Objective #4.1: NPHIs should conduct a joint
risk assessment for at least one priority zoonotic disease event in collaboration with relevant One Health sectors; Objective #4.2: NPHIs and all relevant sectors to
develop and implement joint preparedness and response plans for rabies, zoonotic influenza, and at least three additional priority zoonotic diseases in collaboration
with animal and environmental officials; Objective #4.3: Include animal and environmental health experts in staffing of Public Health Emergency Operations Centres;
Objective #4.4: Liaise with country and regional stockpiles to ensure adequate and just-in-time procurement and distribution of supplies for outbreaks of priority zoonotic
diseases; Objective #5.1: Support workforce development to prevent and control rabies, zoonotic influenza, and at least three additional high-priority zoonotic diseases;
Objective #5.2: Advocate for multisectoral, One Health training opportunities for rabies, zoonotic influenza, and at least three additional high priority zoonotic diseases.
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OHF objective?  NPHI function Indicator Comments

Goal #1: Strengthen multisectoral, One Health coordination and collaboration

12 9. Strategic plan 1.5 - The NPHI or MCM (inclusive of the NPHI) has an 2
operationalized strategic plan and action/implementation
plans inclusive of other sectors, priority zoonotic diseases,
and a One Health approach.

Note: Score 0 if the NPHI or MCM does not have a One Health
strategic plan in place; Score 1if the NPHI or MCM is drafting

or initiating implementation of a One Health strategic plan

and associated action plans; Score 2 if the NPHI or MCM is
systematically using the One Health strategic plan and associated
action plan outcomes/evidence to design priority zoonotic disease
policies, strategies and response interventions AND routinely
communicates the priority zoonotic disease findings with the
relevant sectors.

Documentation required: A strategic plan and associate action
plans inclusive of priority zoonotic diseases and a One Health
approach, publications or reports from the plan

12 N/A 1.6 - The NPHI or MCM (inclusive of the NPHI) One Health 2
legal authority or policy framework is expanded to address
cross-border and regional efforts.

Note: Score 0 if the NPHI/MCM does not have a One Health
legal authority or policy framework inclusive of cross-border

and regional efforts; Score 1if the NPHI/MCM's One Health legal
authority or policy framework is being revised to include cross-
border and regional One Health efforts; Score 2 if the NPHI/MCM
One Health legal authority or policy framework includes and
authorizes the NPHI and other sectors to: conduct cross-border/
regional coordinated surveillance, coordinate cross-border/
regional emergency preparedness and response, conduct and
coordinate cross-border/regional One Health research activities,
and identify and report on priority zoonotic diseases through

an established national laboratory network/system linked to
bordering or regional countries.

Documentation required: Multinational (regional) data use
and sharing agreements for cross-border/regional surveillance,
laboratory, research and response related data.

Goal #1TOTAL

Goal #2: Develop and strengthen surveillance systems and data-sharing mechanisms with relevant stakeholders

2.2 1. Surveillance 2.1 - The NPHI has functional indicator- or event-based 2
and disease surveillance in place for at least five priority zoonotic
intelligence diseases, including rabies and zoonotic influenza, to shape

public health policy.

Note: Score 0 if no surveillance in place for priority zoonotic
diseases at the NPHI; Score 1if the NPHI is working to establish
surveillance for at least one priority zoonotic disease; Score 2 if
the NPHI has surveillance functionally in place for rabies, zoonotic
influenza, and three other priority zoonotic diseases AND is
regularly using surveillance outcomes to shape zoonotic disease
prevention and control policy.

Documentation required: Evidence of policy informed by
surveillance efforts.

2.2 2. Information 2.2 - The NPHI systematically uses coordinated surveillance 2
systems data for five priority zoonotic diseases, including rabies and
zoonotic influenza, to shape One Health policy.

Note: Score 0 if no coordinated surveillance with other relevant
sectors for priority zoonotic diseases is in place at the NPHI; Score
1if the NPHI is working to establish coordinated surveillance for

at least one priority zoonotic disease; Score 2 if the NPHI has
coordinated surveillance functionally in place for rabies, zoonotic
influenza, and three other priority zoonotic diseases AND is
regularly using surveillance outcomes to shape One Health policy.

Documentation Required: Evidence of policy informed by
coordinated surveillance efforts.
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OHF objective?  NPHI function Indicator Comments Score

Goal #2: Develop and strengthen surveillance systems and data-sharing mechanisms with relevant stakeholders

2.2 2. Information The NPHI has a coordinated surveillance data sharing 2
systems and 6. policy/framework with all relevant One Health sectors for
Legislation at least five priority zoonotic diseases, including rabies and

zoonotic influenza.

Note: Score 0 if no coordinated surveillance data sharing policy
with other relevant sectors is in place; Score 1if the NPHI is in the
process of establishing a coordinated surveillance data sharing
policy for at least one priority zoonotic disease; Score 2 if NPHI
has fully established coordinated surveillance data sharing policy
for Zoonotic influenza, Rabies and other three priority zoonotic
diseases.

Documentation required: Data use agreement or equivalent
documentation between relevant sectors. See Also 1.3 regarding
coordinated surveillance.

Goal # 2 TOTAL

Goal #3: Strengthen laboratory systems and networks to ensure early detection, surveillance and response

31 3. Laboratory 3.1 - The NPHI's laboratory network has the capacity to test 2
systems and for five priority zoonotic diseases, including rabies and
networks zoonotic influenza.

Note: Score 0 if NPHI laboratory network has no capacity to
test for any priority zoonotic diseases; Score 1if NPHI laboratory
network can test for at least one priority zoonotic disease; Score
2 if laboratory network can routinely test for at least five priority
zoonotic diseases, including rabies and zoonotic influenza.

Documentation required: SOPs and routine laboratory reports
inclusive of priority zoonotic diseases.

32 3. Laboratory 3.2 - A functional laboratory information management 2
systems and system (LIMS) or equivalent mechanism established that
networks allows for laboratory data sharing between relevant One

Health sectors for priority zoonotic diseases.

Note: Score 0 if there is no LIMS or equivalent mechanism
established; Score 1the LIMS is in development; Score 2 there is
an established and functional LIMS or equivalent mechanism in
place that allows for data sharing between relevant One Health
sectors for at least five priority diseases (including rabies and
zoonotic influenza).

Documentation required: Examples of laboratory reports shared
with other sectors. See Also 1.3 regarding laboratory networks.

Goal # 3 TOTAL 4

Goal #4: Ensure effective and coordinated public health emergency preparedness and response using a One Health approach

4] 4. Preparedness 4.1 - NPHI completes a joint risk assessment (JRA) in 2
and response collaboration with relevant sectors for at least one priority
zoonotic disease that occurred in the past 12 months.

Note: Score 0 if the NPHI has not conducted a risk assessment of
JRA for a priority zoonotic disease; Score 1if NPHI has conducted
a risk assessment for at least one priority zoonotic disease; Score 2
if NPHI has conducted a JRA at least one priority zoonotic disease
that occurred in the past 12 months.

Documentation required: JRA report.

4.2 4, Preparedness 4.2 - NPHI (and relevant sector) operationalized joint 2
and response preparedness and response plans in place for rabies,
zoonotic influenza, and at least three additional priority
zoonotic diseases

Note: Score 0 if no priority zoonotic disease preparedness and
response plans are in place; Score 1 if joint priority zoonotic
disease preparedness and response plans for at least one priority
zoonotic disease are in development; Score 2 if operationalized
joint priority zoonotic disease preparedness and response plans
are in place for at least five priority zoonotic disease (including
rabies and zoonotic influenza) and implementation was in
collaboration with relevant animal and environmental officials.

Documentation required: Priority zoonotic disease response
plans and evidence of joint implementation.
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OHF objective?  NPHI function Indicator Comments Score

Goal #4: Ensure effective and coordinated public health emergency preparedness and response using a One Health approach

43 4. Preparedness 4.3 - NPHI has functional PHEOC at national level that is 2
and response staffed with animal and environmental experts and can alert
and engage relevant One Health partners in the event of a
priority zoonotic disease emergency?

Note: Score 0 if NPHI does not have EOC; Score 1if NPHI has
functional EOC that monitors for priority zoonotic diseases, but
does not include animal and environmental experts and/or engage
with One Health partners; Score 2 if NPHI has fully functional

EOC, staffed with animal and environmental experts and routinely
engages with relevant One Health partners for priority zoonotic
disease emergencies.

Documentation required: Staffing records; Mechanisms in place
for alerting relevant sectors

See Also 1.3 regarding coordinated/joint response.

43 4, Preparedness 4.4 - 80% or more of the NPHI's investigations of priority 2
and response zoonotic disease-related health threats in the last year
and 6. included participants from all relevant sectors.
Legislation Note: Score 0 if actual percentage is 0-50%; Score 1if 51-79%;

Score 2: if > 80%.

Documentation required: Priority zoonotic disease investigation
reports.

See Also I1.3 regarding coordinated/joint response.

44 4, Preparedness 4.5 - NPHI has emergency stockpiles of supplies (e.g. 2
and response medicines, vaccines, PPE) needed for priority zoonotic
disease outbreaks.

Note: score 0 if the NPHI has no stockpiles of supplies in place
for any priority zoonotic disease; Score 1if NPHI has stockpiles
in place for at least one priority zoonotic disease; Score 2 if NPHI
has stockpiles in place for at least five priority zoonotic diseases
including rabies and zoonotic influenza.

Documentation required: Maintenance and inventory records
for the national stockpile

Goal # 4 TOTAL

Goal #5: Strengthen and support workforce development to prevent and control priority zoonotic diseases

5.1 8. Workforce 5.1 - NPHI has a comprehensive operationalized workforce 2
development strategy/plan that addresses rabies, zoonotic
influenza and at least three additional priority zoonotic
diseases.

Note: Score 0 if NPHI does not have a workforce development
strategy/plan in place for any priority zoonotic disease; Score 1

if NPHI is in the process of developing a workforce development
strategy/plan inclusive of priority zoonotic diseases; Score 2 if
NPHI has an operationalized workforce development strategy/
plan for rabies, zoonotic influenza, and at least three other priority
zoonotic disease that includes epidemiologists, laboratories,
clinical staff, and community health workers.

Documentation required: Workforce plan inclusive of priority
zoonotic diseases that target key public health professionals.

5] 8. Workforce 5.2 - NHPI has an advanced field epidemiology and 2
laboratory training programme (FETP) (or equivalent) that
addresses rabies, zoonotic influenza and at least three
additional priority zoonotic diseases.

Note: Score 0 if the NPHI does not have a workforce training
program or a programme that does not address priority zoonotic
diseases; Score 1if an FETP or equivalent is in place that
addresses at least one priority zoonotic disease; Score 2 if an FETP
or equivalent is in place that addresses prevention, response, and
control activities for rabies, zoonotic influenza and at least three
additional priority zoonotic diseases.

Documentation required: Workforce programme curricula
inclusive of priority zoonotic diseases.
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OHF objective?  NPHI function Indicator Comments

Goal #5: Strengthen and support workforce development to prevent and control priority zoonotic diseases

52 8. Workforce 5.3 - NPHI has expanded and operationalized the priority 2
zoonotic disease workforce development strategy/plan to
include other relevant sectors and/or multisectoral, One
Health training opportunities for rabies, zoonotic influenza
and at least three additional priority zoonotic diseases.

Note: Score 0 if NPHI does not have a workforce development
strategy/plan in place inclusive of One Health and other sectors;
Score Tif NPHI is in the process of developing a workforce
development strategy/plan inclusive of One Health and other
sectors; Score 2 if NPHI has an operationalized workforce
development strategy/plan inclusive of One Health and includes
training opportunities for epidemiologists, laboratories, clinical staff
and community health workers from multiple sectors.

Documentation required: Workforce plan inclusive of One
Health and targets key health professionals from multiple sectors.

52 8. Workforce 5.4 - NPHI has an advanced field epidemiology and 2
laboratory training programme (or equivalent), inclusive of a
One Health approach and training opportunities with other
relevant sectors?

Note: Score 0 no multisectoral, One Health training provided in
FETP or equivalent program; Score 1 training provided but not
all the relevant sectors involved; Score 2 training provided all the
relevant sectors involved.

Documentation required: Workforce programme curricula
inclusive of One Health. Graduate records that include trainees
from multiple sectors.

Goal # 5 TOTAL

OVERALL TOTAL
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Glossary of Terms

Academia/academic institutions: Institutions of higher education. May refer to publicly funded, privately funded,
and jointly funded institutions, and may refer to those functioning under and accountable to governmental ministries
of education or labour, and those that are not.

Action plan: (See plan).

Address: In the current context, to take policy and technical measures to prevent, detect and respond to, as well as to
prepare for and assess, zoonotic diseases.

Alignment: A position of agreement or concurrence.

Animal: Domestic animals (both pets and livestock) and wildlife, including para-domestic or urban-dwelling non-
domestic animals (e.g. rats, pigeons).

Biosafety: The maintenance of safe conditions in storing, transport, handling and disposing of biological substances
to prevent inadvertent exposure of personnel.

Biosecurity: The set of measures taken to limit or counter release of biological substances to the community or
environment.

Capability: A function or a range of functions that can be performed (e.g. a laboratory can test for H5, H7 and H1 avian
influenza sub-types).

Capacity: The ability to achieve something, generally referring to something that is measurable (e.g. a laboratory can
test 100 samples/day for avian influenza).

Collaboration: Individuals or institutions working together as to produce or achieve something.

Competency: A characteristic composed of three parts: skills (ability to do something), knowledge (comprehension of
a topic) and abilities (acquired talent to perform) that together enable a person to be effective and to lead to superior
performance.

Context: The entire scope of the circumstances, setting or environment in which an event is taking place or a situation
exists, and in terms of which the event or situation can be fully understood and assessed.

Contingency plan: An emergency preparedness plan specific to a single zoonotic disease.

Coordination: The organization of the different component parts of an activity to enable them to work together
effectively.

Coordinated surveillance system: A mechanism to organize different surveillance elements across collaborating
sectors, enabling them to effectively work together toward an agreed upon zoonotic disease surveillance goal(s).

Cultural norms and beliefs: The behaviour patterns that are typical of specific groups, often passed down from
generation-to-generation by observational learning within the community.

Discipline: A branch of knowledge (e.g. economics, virology, epidemiology, law, clinical medicine, vector biology).
Element: A component or part of something. Here, refers to components of activities that may be done in any order.

Emergency: A substantial zoonotic disease event that interacts with existing conditions of exposure, vulnerability and
capacity and may disrupt the function of a community or society at any scale and which may overwhelm the national
capacity to respond to the needs of the affected population, and lead to human, animal, material, economic and/or
environmental losses and impacts.

Emergency preparedness: The knowledge, capacities and organizational systems developed by governments,
response and recovery organizations, communities and individuals to effectively anticipate, respond to, and recover
from the impacts of likely, imminent, emerging, or current emergencies, including zoonotic disease emergencies.

Emerging zoonotic disease: Zoonotic disease due to known pathogens but that have not yet occurred in a specific
geographic area, in a specific species, or that are increasing in prevalence (here, different from new pathogens, see
definition below).

Endemic zoonotic disease: Zoonotic disease that exist continually or continuously in a geographic area, so that
cases of disease could be expected.
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Environment: The complex of physical, chemical and biotic factors (e.g. climate, soil, living things) that act upon an
organism or an ecological community and ultimately determine its form and survival; here, refers to the physical location
and context in which people and animals live and interact.

Equitable: Fair and impartial, but not implying equality. Here, often refers to distribution of resources.

Event: An occurrence of a zoonotic disease, including an outbreak, epidemic, or pandemic in people or animals. May
or may not refer to a single or small number of clinical case(s) or detected zoonotic disease infection(s), depending on
the hazard and/or the circumstances.

Exposure: The condition of being subjected to a zoonotic disease pathogen that may cause an infection.

Framework: A basic structure or idea underlying a system, concept, or document, or a specific set of rules, ideas, or
beliefs used to approach a problem or decision.

Governance: The set of structures, policies, processes and/or decisions that support the management of a system
or group.

Hazard: Anything with the potential to cause adverse health effects (e.g. virus, bacteria, chemical, flood, earthquake,
snake); may also be referred to as a threat.

Human-animal-environment interface: A continuum of contacts and interactions among people, animals, their
products, and their environment(s); in some cases, facilitating transmission of zoonotic pathogens or shared health
threats.

Indicator: Something that can be measured; here, refers to a variable directly or indirectly measured repeatedly over
time to reveal change in a system.

In-service: Training carried out during professional services or work; here, refers to training.
Integrated: The state of two or more things being combined into one.

Iterative: Something that is conducted/repeated periodically over time, generally with the aim of achieving more
accurate results.

Joint: The state of being or doing something together.

Level (administrative): Refers to the levels within the country, e.g. central/national/ federal, sub-national (district,
governorate, state), local/community.

Level (governmental): Refers to the functional level within the administrative level, e.g. prime ministerial, ministerial,
technical.

Mapping: Comprehensively collecting and reviewing information on what infrastructure, activities, resources, etc,
already exists in the country for addressing zoonotic diseases.

Mechanism: A standing system, part of an infrastructure, or an organized group or network designed to accomplish a
specific task; here, in the context of a multisectoral, One Health coordination mechanism, refers to a standing, organized
group working under a set of documented procedures. May be named as a platform, committee, task force, working
group, etc.

Ministry: Refers to the national governmental entity responsible for a given topic or sector, normally the competent
authority. May be referred to differently by different countries (e.g. agency, department, directorate).

Mitigation: (See risk reduction).

Monitoring and evaluation: A process that helps measure, track, improve performance, and assess the results
of an ongoing or completed activity, programme or policy by providing indications of the extent of progress and
achievement of objectives, and progress in the use of allocated funds, for the purposes of improving performance,
ensuring accountability, or demonstrating value. Includes Monitoring: the continuing and systematic collection of
information on specified indicators related to the project or process; and Evaluation: the systematic and objective
assessment of the relevance, efficiency, effectiveness or impact of a project or process based on the set of information
collected on the indicators during monitoring.

Multidisciplinary: Involving participation of multiple disciplines working together such as in a single ministry that
employs physicians, nurses, veterinarians or other health professions. Note this does not mean the same as multisectoral
(see definition).

Multisectoral: Involving participation of more than one sector working together across on a joint programme or
response to an event. Saying multisectoral does not always mean that the human, animal, and environmental health
sectors are engaged as is the case when saying a One Health approach (see definition).
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Multisectoral, One Health approach: Including multiple disciplines and multiple government entities across the
human-animal-environment interface as well as non-governmental entities to jointly address health in a way that is
more effective, efficient, or sustainable than might be achieved by one sector acting alone.

One Health approach: An approach to address a health threat at the human-animal-environment interface based
on collaboration, communication and coordination across all relevant sectors and disciplines, with the ultimate goal
of achieving optimal health outcomes for people, animals, and plants living in a shared environment; a One Health
approach is applicable at the sub-national, national, regional and global level.

Outcome: A result or effect of an activity.
Output: The documentation or other physical or measurable evidence of an outcome.
Plan: An operational or action-oriented description of activities to be undertaken, often based on an overarching strategy.

Preparedness: A process used in advance of a potential zoonotic disease event to ensure that capacity and resources
will be available to respond.

Pre-service: Training carried out prior to professional services or work (e.g. college, university, apprenticeship), here
refers to training.

Readiness: The state of being fully prepared for something; here, ready for a zoonotic disease event or emergency.

Recovery: Action that takes place immediately after a response to a zoonotic disease event, when immediate animal
health, public health, and environmental concerns have been addressed and concerns for lives and livelihoods have
been mitigated. Recovery refers to the restoration of damaged infrastructure and resources, and all other actions taken
to ensure a return to normalcy.

Region: A group of countries that have some similarities, normally geographically linked.

Relevant sectors/disciplines/stakeholders/ ministries: At a minimum, those sectors, disciplines, stakeholders, or
ministries that are key to the specific health threat to be addressed using a multisectoral, One Health approach. Other
sectors and agencies that are stakeholders to the health threat (e.g. private stakeholders, academia), may be included
as needed.

Reservoir: Any animal, person, plant, soil, substance - or combination of any of these - in which a zoonotic disease
agent normally lives and multiplies, and for which it primarily depends on for its survival. It is from the reservoir that the
infectious substance is transmitted to a human, animal or other susceptible host.

Resources: Materials, staff, time or money required to conduct activities.

Response: Those activities undertaken to react to a zoonotic disease event anywhere on the spectrum from increased
monitoring to full emergency response.

Risk: A function of the likelihood that a zoonotic disease event may occur and the magnitude of the impact if it were
to occur.

Risk assessment: In this context, risk assessment is defined as the systematic process of gathering, assessing and
documenting information to estimate the level of risk and associated uncertainty related to a zoonotic disease event,
during a specified period of time and in a specified location.

Risk communication: The real-time exchange of information, advice and opinions among experts, community leaders
or officials and the people who are at risk or who have a direct influence on risk mitigation due to their practices or
behaviour. Risk communication ensures that people and communities are aware of current threats and can be used to
promote behaviours to reduce ongoing risks.

Risk factor: Any physical or contextual variable that contributes to the likelihood or impact of either a priority zoonotic
disease, zoonotic disease event or emergency at the individual or population level.

Risk management: The identification and implementation of policies and activities to avoid or minimize the likelihood
and/or impact of ongoing or potential zoonotic disease events. In practice, risk management typically refers to responding
to current disease events (e.g. quarantine, culling, movement control).

Risk reduction/risk mitigation: The identification and implementation of policies and activities designed either to
prevent zoonotic disease agents from creating health risks or to lessen their frequency, distribution, intensity or severity.
In practice, typically refers to avoidance or decreasing current ongoing or future risk and/or impact.

Rural-urban differentials: The variation in social determinant factors based on where people live and reside in either
rural or urban locations.

Sector: A distinct part or branch of a nation's sociological, economic, or political society or a sphere of activity such
as human health, animal health, or environment.
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Social determinants of health: The conditions in which people are born, grow, work, live, and age, and the wider
set of forces and systems shaping the conditions of daily life. These forces and systems include economic policies and
systems, development agendas, social norms, social policies and political systems.

Stakeholder: Any individual or group that is or should be involved in preventing or managing a health threat at the
human-animal-environment interface, or impacts, is impacted by, or perceives themselves to be affected by a such a
health threat, including those that may be impacted by any associated risk management measures.

Stakeholder analysis: A consultative process whereby all relevant stakeholders to a health threat at the human-
animal-environment interface are identified and the relationships and networks among them mapped.

Strategy: A high-level, overarching or conceptual plan or set of policies designed to achieve a specific outcome, often
operationalized through a specific action plan or operational plan.

Sub-national: Those administrative levels below the central or national level.

Surveillance: The continuous, systematic collection, analysis and interpretation of data needed for planning,
implementation and evaluation related to zoonotic diseases.

Surveillance (event-based surveillance): The organized collection, monitoring, assessment and interpretation of
mainly unstructured ad hoc information regarding events or risks that may represent acute risks to health, and which
in the context of this guide will refer to surveillance for zoonotic diseases.

Surveillance (indicator-based surveillance): The systematic and routine collection, monitoring, analysis and
interpretation of structured zoonotic disease data, generally collected from a number of well-identified formal sources,
which in the context of this guide will be mostly human and animal health-based sources.

Threat: A zoonotic disease hazard, agent, event, concern, or issue that poses risks to human or animal health.
Trigger: Something that initiates a process or action.

Vector: Invertebrate (e.g. insect) or non-human vertebrate species that transmit zoonotic disease agents from one
host to another.

Vulnerability: The degree to which a population, individual or organization is unable to anticipate, cope with, resist
and recover from the negative impacts of events such as a zoonotic disease event.

Wildlife: Animals considered to be wild or feral or otherwise not adapted to domestic situations; may be mammals,
birds, fishes, reptiles, amphibians, etc.

Workforce development: The continual process of developing education and training programmes to enable
individuals to acquire knowledge, skills and abilities that provide individuals with the capacity to meet national and
international workforce needs.

Zoonotic disease agent: A pathogen or hazard causing a zoonotic disease.

Zoonotic diseases (zoonoses): Infectious diseases that can be spread between animals and humans; can be spread
by food, water, fomites or vectors.
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