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EXECUTIVE SUMMARY

The purpose of the OHZDP workshop for Sudan was to
prioritize zoonotic diseases of greatest concern using a
multisectoral, One Health approach with equal input from
representatives of human, animal (livestock and wildlife), and
environmental health sectors and other relevant partners. The
specific workshop goals were to use a multisectoral, One Health
approach to:

1. Prioritize zoonotic diseases of greatest concern

2. Develop next steps and action plans to address the

priority zoonotic diseases in collaboration with One

Health partners
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During the workshop, participants agreed on the final list of zoonotic diseases for prioritization for Sudan,
defined the criteria for prioritization, and determined questions and weights relevant to each criterion. A
total of 8 zoonotic diseases were identified as a priority by participants using a mixed methods
prioritization process, the One Health Zoonotic Disease Prioritization Process, developed by the U.S.
Centers for Disease Control and Prevention (CDC) (Appendix A).

After the participants selected the priority zoonotic diseases, they developed next steps and action to

address the priority zoonotic diseases in collaboration with One Health partners.
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Photo (2) Grazing trip. Eastern Sudan.
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The priority zoonotic diseases for multisectoral, One Health collaboration for Sudan are:

o RIift Valley Fever

e Salmonellosis

e Dengue

e Rabies

e Brucellosis

e Crimean Congo Hemorrhagic Fever

e Zoonotic Avian Influenza
e HepatitisE

This report summarizes the OHZDP process used to prioritize zoonotic diseases of greatest concern for
Sudan, as well as next steps and action plans to jointly address zoonotic diseases using a multisectoral,

One Health approach including human, animal, and environmental health ministries and other relevant
sectors.
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Photo (3) Cow’s graze in the pastures of west of Sudan
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PARTICIPATING ORGANIZATIONS
« Federal Ministry of Health (FMoH)
« State Ministry of Health (SMoH)
* Federal Ministry of Animal Resources (FMoAR)
« State Ministry of Animal Resources (SMoAR)
+ Higher council of Environment and Natural Resources (HCENR)
 Ministry of Irrigation and Dams
 Ministry of Interior (General Administration of Wildlife Protection)
« International Agency of Atomic Energy (IAAE)
 Academia (Universities of Khartoum, Karrari and Bahry)
 Academia (Institutes of Endemic diseases, and Tropical Medicine institute)
» Food and Agriculture Organization of the United Nations (FAO) -Sudan Country Office
» World Health Organization (WHO) - Sudan Country Office
» World Health Organization (WHO)-Regional office for the Eastern Mediterranean (EMRO)
 European Union (EU) - Sudan Country Office
« Centers for Diseases Control (CDC) Atlanta
« Centers of Diseases Control (CDC) Africa
» World Organization for Animal Health (OIE) — AFRICA
» Foreign, Commonwealth and Development Office (FCDO) — UK

Photo (4) A mother and her children back from their trip to get water, North Kordofan
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Table 1. Priority zoonotic diseases selected in Sudan

In 2007/2008 outbreak 747
confirmed human cases

In 2019 outbreak
43 cases and 8

ELISA and RT-PCR are used
for diagnosis in Sudan. The

Rift Valley Viruses including 230 deaths (case | deaths reported | treatment is mainly supportive
Fever fatality  30.8%)  were treatment while the main
reported in Sudan preventive
measures are vector control and
raising community awareness
In  Khartoum state, a| The prevalence | For diagnosis, faecal or blood
prevalence of 70.3% was | of S. enterica | cultures and serology are the
detected in  restaurant [ was 2.4% in | used. The preventive measures
Salmonellosis Bacteria workers ina study | food, 7.1% in|used in Sudan include
conducted at 2010. animals, 18.1% | sanitation measures and safe
Later on, 2015, a total of | in chickens, | food handling practices while
437 stool samples obtained | 7.2% & in water | different antimicrobials are
from children with | in a study carried | used for treatment.
diarrhoea were examined | out in Khartoum
and 17 (4 %) tested positive | state at 2010.
for Salmonella spp
In 2019, a total of 1,197 | NDF RT-PCR used for diagnosis in
. suspected cases of dengue Sudan. The treatment is mainly
Dengue Viruses | fever including five deaths supportive treatment and main
(CFR=0.42%) were preventive  measures  are
reported directed towards vector control
and raising community
awareness.
In the period 1992-2002, | From 2012 - | The diseases are diagnosed
108759 post-exposure | 2019 there were | clinically and by using the IFA
treatments and 253 deaths | 275 cases | test, while the treatment
) ) reported in 6 states. From | reported and 72 | includes appropriate wound
Rabies Viruses | 2010 — 2019 there were | animals deaths cleaning and post-exposure
1915 Suspected cases and prophylaxis with
35 reported deaths for the immunoglobulin. In addition,
same period of time the preventive measures focus
is on disease reporting and
prevention and control of
disease in animals via
vaccination of private dogs,
removal of stray dogs,
quarantine of suspect cases as
well as raising community
awareness.
Between 2011- 2019 | High prevalence | Serology (RBT), PCR and
13,866 cases were reported | was recorded in | isolation of the bacteria are the
Brucellosis Bacteria
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including &Bdeaths

cattle 76%),
followed by
camel (20%)
(20%), goats
(18%) and sheep
(13%)

techniques used for Brucellosis
diagnosis in Sudan. Available
treatment in Sudan is the
administration of antibiotics.
Moreover, vaccination of
animals and holding public
awareness campaigns are the
main preventive measures
applied nationally.

During 2015-2016, out of [ Out of 299 [ ELISA, and RT-PCR are used
Crimean Viruses ?‘5 cases \;vith(ﬁ%;n)orrhagic randolm(:y e 21 for diagnosis. The treatment is
Conao ever, 0) were | sampled cattle - -
Haemorghagi . confirmed as CCHF cases | (7.0%) were ;r:]zzmlythsupp;g;tilr:/e ;:gtemntei?/té
found +ve for . )
Fever CCHFV measures are raising public
awareness
In  Khartoum State, the | Seroprevalence | Both PCR & ELISA testsre
_ avian influenza  virus | study for Al used for Al diagnosis and the
Zoonotic Viruses | (HSN1) IgG antibodies | virys type Ain | treatment is mainly supportive
Avian were detected in 12% (7/60) | chicken was one. The applied preventive
Influenza among workers Of Case- | ooy ctaq at measures are varied such as
farm group and 0% (0/30) . ) . .
in control-farm group 2007_|_n dl_fferent enharTcmg the farm biosecurity,
localities in wearing PPE, prevent contact
Sudan and with wildlife, stamping out,
revealed quarantine, movement control
different inside the country,
percentages disinfection/disinfestation, and
ranged from 71.4 | poultry vaccination
to 100
During 2020, 155 cases | NDF PCR test is used for diagnosis.
. ] including 5 deaths were In addition, supportive
Hepatitis E VIruses | yenorted Red Sea, Gadarif, treatment is administered to

East Darfur, White Nile,
River  Nile, Kassala,
Gezeira, and Blue Nile). In
addition, 116/132 samples
collected in the same year
were HVE positive

positive  cases and the
preventive measure is
sanitation
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BACKGROUND

The CDC and WHO define zoonosis (or
zoonotic disease) as any disease or infection
that is naturally transmissible from
vertebrate animals to humans. Zoonoses can
be caused by bacteria, parasites, fungi, or
viruses.

Most known human infectious diseases and
about three-quarters of newly emerging
infections originate from animals. Zoonotic
diseases that occur in large numbers can
impact society in three main ways.
Specifically, they:

1.Threaten the health of animals resulting in
illness, loss of productivity, and death.
2.Threaten the livelihood of the population
dependent on livestock as a major source of
income.

3.Threaten the health of people, with ability
to cause a large number of illness and death,
which is associated with significant social
and economic losses.

In general, zoonotic disease emergence
could be facilitated by factors such as
changes in ecology, microbial adaptation
and change, human demographics and
behavior, international travel and trade,
intensity ~ of  agricultural  practices,
technology, and industry

In order to best address zoonotic diseases
threats, a multisectoral, One Health
approach is needed. One Health means a
collaborative, multisectoral, and
transdisciplinary approach working at the
local, regional, national, and global levels
with the goal of achieving optimal health
outcomes recognizing the interconnection
between people, animals, plants, and their
shared environment.

SITUATION ANALYSIS

Zoonoses are of great public health concern
in Sudan due to the high cross-border
movement of people, livestock and wildlife
and other drivers that increase the chance of
disease emergence and spread. In addition
to internal conflict, Sudan borders countries
suffering from certain form of instability,
unrest, and conflicts that often-triggered
mass mobility of people and animals. Early

10

detection and response to both emerging
and neglected zoonotic diseases is vital to
avoid detrimental effects on humans, global
health security and economies.

The public health system reports zoonotic
diseases through the Integrated Disease
Surveillance System that has immediate and
weekly reporting schedule while the animal
health sector reports zoonotic diseases on
immediate, weekly and monthly basis. Both
systems have event-based reporting
although  suboptimal and  require
improvement.

In the past years, Sudan practiced
commendable joint outbreak investigation
for zoonotic events involving Ministries of
Health and Animal Resources, which
helped it to trace the source of infections and
reduce the time of containment and
resources.

Sudan has developed Plan of Action for
brucellosis and Rift Valley Fever (RVF)
surveillance and control to reduce spillover
of these zoonoses into human population.
Such plan of action includes public
awareness and communication plan to
encourage farmers, livestock keeping
communities to report animal diseases.
Livestock census for Sudan is outdated
(1973). According to FAO estimates, with
33 m Livestock Units, Sudan is the second
largest livestock population (after Pakistan,
which has 71 m Livestock Units) among the
WHO/EMRO  countries  (FAO-STAT,
2016).

Sudan has good inter-coordination
mechanisms among relevant ministries and
reports of disease outbreaks are shared
timely. Rapid Response Teams, composed
of both human and animal health experts for
any suspected zoonotic outbreaks up to the
administrative local units, regularly meet on
quarterly basis, and more frequently during
suspected zoonotic events. In 2015, a
Memorandum Of Understanding (MoU)
was signed between FMoH and FMoAR, for
joint management of health emergency
situations including development of joint
strategy. Recently, Rapid Response Teams
RRT have successfully managed the RVF,
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Crimean Congo Hemorrhagic Fever
(CCHF) and Brucellosis outbreaks through
joint outbreak investigation with clear
guidelines, defined roles, and
responsibilities. Sudan has proven capacity
to timely respond to more than 80 percent of
zoonotic events on time (within 24-48
hours) through its strong epidemiology
directorates assigned to address zoonoses
which are located at both FMoH & FMoAR
ministries. Besides regular coordination
meetings organized among relevant sectors,
the secondment of staff from one ministry to
another is a great step for strengthening their
bonds, and sustaining functional linkages.
The national labs, also are linked and
regularly share specimens and reports for
major zoonotic outbreaks. Annually, Sudan
undertakes surveillance in animals for
zoonotic diseases that pose a national health
risk.

Sudan has developed a “One Health”

Photo (5) Advisors during group discussions

concept note to be implemented following
approval from relevant authorities

In combating the threat of zoonotic diseases,
there is a need for strengthening regional
cooperation focusing on building state-level
capacity for surveillance, detection, and rapid
response in order to recognize, prevent, and treat
emerging zoonotic diseases and reduce public
health risk.

OHZDP WORKSHOP

To begin addressing zoonotic disease
challenges in Sudan, a One Health Zoonotic
Disease Prioritization workshop was held
on August 24-26, 2021, in Corinthia Hotel,
Khartoum. The purpose of the One Health
Zoonotic Disease Prioritization workshop
for Sudan was to prioritize zoonotic
diseases of greatest concern using a
multisectoral, One Health approach with
equal input from representatives of human,
animal (livestock and wildlife), and
environmental health sectors and other
relevant partners.
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The specific workshop goals were to use a multisectoral, One Health approach to
1. Prioritize zoonotic diseases of greatest concern

2. Develop next steps and action plans to address the priority zoonotic diseases in collaboration with
OneHealth partners.

Facilitator’s training workshop

To build in-country capacity to conduct future One Health Zoonotic Disease Prioritization workshops, 12
local facilitators were trained on 22-23 Aug 2021, by WHO-EMRO on the One Health Zoonotic Disease
Prioritization process from the following relevant One Health sectors and partners:

« Federal Ministry of Health
+ Federal Ministry of Animals Resources

» Higher council of Environment & Natural Resources

« WHO-Sudan country office

Photo (6) Facilitator’s training, handing over trainees’ certificates.
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Photo (7) Facilitator’s training, group work.

WORKSHOP METHODS

The OHZDP process uses a mixed methods prioritization process developed by the (CDC) One Health
Office. The methods have been previously described in detail (Appendix A). Workshop organizers began to
prepare and plan for this workshop months in advance. During the workshop, participants first reviewed the
initial zoonotic disease list to focus on for prioritization. A zoonotic disease was selected if it was known b
be spread between humans and animals of concern for Sudan. Zoonotic diseases on human or animal
reportable disease lists were included in the initial list. A list of 30 zoonotic diseases, shown in Table 2 of
Appendix C, were considered during the workshop.

During the workshop, participants developed five criteria for ranking the 30 zoonotic diseases. Once the five
criteria were developed, one categorical question was developed for each criterion through group discussion.
The questions were developed to best measure each criteria. All questions had ordinal, binomial or
multinomial answers. The ordinal nature is necessary for the scoring process and each answer choice was
given a score, which was determined by the participants.

13
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Voting members then individually ranked their preferences for the relative importance of each criterion.
Each individual votingmember’s ranking were then inputted into the OHZDP Tool by a facilitator and a
group weight for each criteria was calculated. Facilitators and participants answered each question for each
zoonotic disease using data that were identified through an extensive literature search, as well as
information from WHO, OIE, ProMED, and other relevant websites. Data on disease transmission,
severity, pandemic and epidemic potential, economic impact, prevention and control, and environmental
impact were collected for each zoonotic disease. If information for a particular zoonotic disease was not
available for Sudan, data from the region or globally were used. Over 412 articles were collected with
zoonotic disease-specific information on transmission, severity, pandemic and epidemic potential,
economic impact, prevention and control, and environmental impact for the country, region, and globally.
These references were compiled and shared with all workshop participants.

After scoring all zoonotic diseases, decision tree analysis was used to determine the ranked zoonotic
disease list. Each weighted criterion was applied across each question’s answers for each zoonotic
disease. The scores for all five questions for each zoonotic disease were summed. The largest raw score
was then normalized giving that zoonotic disease a normalized score of 1. See Appendix C for a complete
listing of raw and normalized scores for all zoonotic diseases that were considered for prioritization.

The zoonotic diseases with their raw and normalized scores were presented to the participants for
discussion. Workshop participants then utilized the ranked OHZDP list to discuss and decide on a final
priority list of 8 zoonotic diseases (Table 1). After the participants decided on the priority zoonotic
diseases, participants developed next steps and action plans to address the prioritized zoonotic diseases.

CRITERIA AND QUESTION DESCRIPTION DEVELOPED

The criteria for ranking zoonotic diseases selected by the voting members in Sudan are listed in order
ofimportance below. A description of how the questions assessed the criteria are listed below. For the
fullquestion and answer choices, see Appendix D.

Criteria Weight Question Descripton

1 Severity of the disease 0.39 |What is CFR and/Mortality rate of the Disease in human
and animals in Sudan?

2 Burden of the disease 0.28 |What is the prevalence of the disease in Sudan?

Socioeconomic and Does the disease have socio-economic and

3 environmentalimpact 0.12 |environmental impact in Sudan?

4 Diagnostic capacity 0.11 |Are there existing diagnostic capacities (clinical /
laboratory) to detect human & animal suspected cases in
Sudan?

Availability of control Are there available control measures to contain the
5 measures 0.10 |[disease in the country?

14
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PRIORITY ZOONOTIC DISEASE LIST FOR Sudan
The 8 priority zoonotic diseases for multisectoral, One Health collaboration for Sudan are:
1. Rift Valley Fever
Salmonellosis
Dengue
Rabies
Brucellosis
Crimean Congo hemorrhagic Fever

Zoonotic Avian Influenza
Hepatitis E

CooNOALDN
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Photo (8) VVoting members during voting process
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NEXT STEPS AND ACTION PLANS

After finalizing the list of priority zoonotic diseases, workshop participants discussed next steps and action plans
to address the prioritized zoonotic diseases using a multisectoral, One Health approach. Participants were first
asked to develop next steps and action plans for how to address the priority diseases using a multisectoral, One
Health approach then to develop specific next steps for their sectors. A summary of the recommendations
developed by all participated sectors follows:

1. Multisectoral, One Health Coordination Mechanism
1. Establish One Health forum with institutional coordination mechanisms between the three sectors
(health, animal resources, environment)
a- Define the structure, terms of references, responsibilities, and SOPs
b- Define a framework for planning including budget and M&E
2. Coordinate the community-based activities with the planned activities of the official bodies.

2. Surveillance (Passive and active)
1- Timely sharing of information among the three sectors
2- Update the current list of reportable diseases to include the prioritized diseases.
3- Update the case definition for the zoonotic diseases included in the notifiable diseases list.
4- Conduct an epidemiological study from One Health perspective.
5- Build staff capacity in developing plans, data analysis and interpenetration, sample collection and
transportation.
6- Develop and update a slandered data collection tools/format.
7- Train and engage the community to enhance early detection and reporting of public health events.
8- Update signals for alert reporting.
9- Use electronic platforms.
10- To benefit from the meteorological information in early preparedness.
11- Establish integrated surveillance system for vector borne diseases among the three sectors.

3. Laboratory
1. Build the national capacities of both public health and veterinary sectors reference laboratories for
diagnosis of zoonotic diseases
Enhance lab equipment and maintenance renewal
Develop Lab Information Management System (LIMS) and network.
Strengthen capacities of the public health and veterinary laboratories at regional and or state level.
Ensure Sustainable supply of kits and reagents.
Meet the requirements to get External Profeciancy Testing (PT) and accreditation
Establish a biosafety level 3 lab for concern diseases with a certification.
Apply laboratory- based surveillance.
Establish vaccine production unit for rabies and enhance advanced brucella vaccine production.
. Conduct joint applied research under One Health Concept.
. Establish transportation and communication system to link central and state labs in human and animal
sectors.

© oo No O~ WD
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4. Outbreak Response
1. Conduct situation analysis as first step of outbreak response
2. Organize meetings with identified key players to gain their commitment and ensure their effective
engagement and leadership for joint response missions

3. Ensure coordinated response at federal, state and locality levels

4. Establish joint rapid response teams (RRT)

5. Develop training modules, protocols and SOPS for RRT

6. Case management including adherence to protocols of diagnosis and treatment, infection prevention
control and laboratory diagnosis

7. Activate laws, regulations and local acts to control animal movements during outbreaks

8. Implementation of vaccination and quarantine policies as preventive measure to protect healthy animals

during out breaks
9. Advocate for risk communication plans
10. Implement joint health promotion and veterinary extension activities
11. Implement Water, sanitation and hygiene (WASH) at locality level
12. Monitoring and evaluation of response activities through carrying out After Action Review

5. Preparedness and Planning
1. Capacity building in prevention, detection and response activities
e Training of Rapid response teams
e Training for medical cadres in protocols of diagnosis and treatment (Example: brucella —
Salmonella)
Develop and update investigation and sampling forms
Develop manuals — guidelines - Protocols and SOPs
Develop integrated action plans for each high priority zoonotic disease
Conduct Surveillance for vector borne diseases in human-animal interface
Conduct Serological surveillance for under reported diseases (brucella — Salmonella)
Strengthen and expand Community Based Surveillance for awareness (CAHWS)
Strengthen laboratory diagnostic capacity and capability for detection of zoonotic diseases (supplies

O N Ok~ WDN

preposition — rapid test provision — upgrading and expansion of laboratories service at national and state

level).
9. Introduce poultry vaccination policy for Avian Influenza.
10. Preposition of medicines and medical supplies (drugs and equipment).

6. Work force

1- Conduct gap analysis to assess existing human resources (identifying level of experience, skill, trainings

and tasks of assigned staff) in all concerned sectors at national and subnational

2- Establish a national workforce development strategy for capacity-building of staff in all sectors with focus

on the following areas:

Surveillance

Early preparedness

Outbreak response

Coordination and One Health Concept
Laboratory

17
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Photo (9) Surveillance group present next steps

Multisectoral Action Plan

Each One Health sector and relevant partners present at the workshop agreed on the above-mentioned
recommendations from the working groups and make suggestions for specific next steps that ministries could
take to improve multisectoral activities in preparedness, surveillance, laboratory capacity, outbreak response,
coordination, work force and M&E. A summary of the next steps suggested by each sector were included under
these main pillars as the following action plan with shared roles and responsibilities of each sector supported by
stakeholders:

18
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Activities

Objectives of Activity

Expected

Responsible

Stakeholders

Pillar 1: Multisectoral, One Health Coordination Mechanism

outcomes

Ministries

One Health Plat forum To establish and endorse list of members of FMOH, WHO, FAOQ,
workshop the One Health Plat forum One Health Plat FMOAR, CDC, EU
forum with TORs HCINR
Multisectoral One Health To prepare and agree on joint action plan FMOH, WHO
Integrated Plan Workshop join planning and among human- FMOAR,
collaboration at human- animal and HCINR
animal & environment environment sectors
interface
Develop guidelines/SOPs for | To Revisit, translate and Improved MOH, MOAR, | WHO
coordination of one health disseminate coordination among | HCINR
issues to do with SOPs/guidelines that help one health partners
surveillance, preparedness improve coordination of in Sudan
and response among human- | one health activities among
animal-environment sectors. | the three sectors which is
required by JEE/IHR
Train focal persons from To orient State focal Improved awareness | FMOH, WHO
national and selected States persons on the new and commitment of | FMOAR
on SOPS/guidelines required | developments and concepts | State focal persons
for coordination of one related to one health and for one health
health activities zoonosis as part of
continuous capacity
building to the States
Organize One Health To bring important One Improved public FMOH, WHO, FAOQ,
Conference during 2021 Health issues to the public awareness on One FMOAR CDC, EU,
International ONE HEALTH | attention to help address Health related issues | HCINR, MOHE | UNICEF
Day (3rd Nov 2021) to share | shared health threats at the | in Sudan
scientific papers on major human-animal-environment
zoonotic diseases and their interface in Sudan.
impact on economy and
public health in Sudan
Conduct regular To coordinate and follow 4 quarterly meetings | FMOH,
Coordination meetings up the joint activities per year annually FMOAR
between relevant technical quarterly HCINR
directorates
Strengthen coordination To enhance diagnosis of MOU endorsed with | FMOH, WHO,
between NPHL&VRL zoonotic diseases, and roles and FMOAR, IAAE
Improve AMR detection. responsibilities MOHE (Atomic
Agency
Authority)
Pillar 2: Surveillance
Support updating list of -To update list of -Updated list of FMOH, WHO
notifiable/reportable reportable/notifiable reportable/notifiable | FMOAR
zoonotic diseases informed diseases in human and zoonotic diseases in
by OHZDP outcome in animal sectors informed by | human and animal
human and animal sectors OHZDP outcome sector
-To update case definition -Updated formats of
& investigation forms of case definition &
notifiable diseases investigation forms
Include prioritized zoonotic | To improve detection of Improved awareness | FMOH, WHO
diseases of greatest concern | zoonotic diseases of and detection of FMOAR
in Sudan into Community greatest concern in Sudan zoonotic diseases of
Based Surveillance training through community greatest concern in
manual and signals of event- | volunteers Sudan
based surveillance
Improve timely & regular To exchange reliable -Number of reports FMOH, WHO, FAO
reporting of health events information on public shared on time FMOAR (ECTAD),
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health events of concern among the three HCINR IGAD&
sectors EU
-Developed
electronic platform
to receive signals
from the three
sectors
- Established
integrated
surveillance system
for vector borne
diseases among the
three
Support updating vector To update vector Updated Sudan FMOH, GF, WHO
mapping and strengthen composition and vector distribution
vector surveillance system distribution in Sudan map
Pillar 3: Laborator
Train laboratory technicians | To build the national -Trained laboratory | FMOH, WHO, FAO,
from Veterinary and NPHL /subnational capacity to technicians in States | FMOAR IAAE
from Federal and States level | diagnose zoonotic diseases | affected by zoonotic | MOHE (Atomic
on diagnosis of VHFs and of greatest concern in diseases of concern Agency
Brucellosis in Sudan Sudan -Introduced vector Authority.
incrimination as ZODIAC)
early predicting tool
for VHF outbreaks
Develop sustainable system To build testing capacity for | Functional national FMOH, WHO, FAO,
to provide laboratory national and most affected and State FMOAR IAAE
supplies, reagents and testing | States laboratories MOHE (Atomic
Kits to build diagnostic Agency
capacities Authority.
ZODIAC)
Develop Lab Information To enhance reporting, Functional FMOH, WHO, FAO,
Management System (LIMS) | analysis and dissemination Management System | FMOAR RKI
and network of lab data. in place
Establish Vaccine production | To protect health of human | Number of vaccine FMOH, WHO, FAO
unit for rabies and enhance and livestock units produced FMOAR
advanced brucella vaccine Number of people
production and livestock
immunised
Establish transportation and To ensure fast and safe Well established FMOH, WHO, FAOQ,
communication system to mechanism of samples system in place FMOAR Private
link central and state labs in | delivery leads to early between federal and sector
human and animal  sectors | detection of outbreaks. states laboratories
and epidemiology
departments
Establish a biosafety level 3 | To perform diagnosis of A certified, well- FMOH, WHO, RKI
lab for concern diseases with | pathogens under a set of constructed building | FMOAR FAO, IAAE
a certification precautions that protects with all equipment
personnel, environment and | (PPEs,) and SOPs
community
Pillar 4: Outbreak Response
Coordinated response at -Establish trained joint -Number of trained | FMOH, FMOAR | WHO, RKI
federal, state and locality rapid response teams (RRT) | teams deployed to HCENR
levels -Develop training modules, | respond
protocols and SOPS for the | - modules, protocols
RRT and SOPS prepared
Activate laws, regulations -Control measures applied - Number of laws FMOH, FMOAR
and local acts to control protected by laws activated Ministry of
animal movements during - action taken Interior, Local
outbreaks councils,
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Ministry of
Justice
Implementation of - Ensure immunized -Number of animals | FMOAR FAO
vaccination and quarantine livestock vaccinated ICRC
policies as preventive -Prevent spread of disease - Number of animals
measure to protect healthy out the outbreak foci quarantined
animals during outbreaks
Case management including | -Ensure timely and proper -Number of health FMOH WHO,
adherence to protocols of diagnosis and treatment of facilities apply the MSF,
diagnosis and treatment, cases protocol -Healthy WORLD
infection prevention control individuals BANK
and laboratory diagnosis -Lab tests performed
and results
Advocate for risk -To communicate the risk - Number of FMOH, FMOAR | WHO,
communication plans of zoonotic diseases, AMR, | Awareness HCENR UNICEF,
Implement &joint health other public health events campaigns Media SADAGA
promotion and veterinary among three sectors, conducted T
extension activities stakeholders and - Number of
community messages delivered
to community
Implement WASH and -To prevent water borne - Number of FMOH, HCENR | WHO,
sanitation at locality level disease packages of UNICEF
intervention
conducted
Apply integrated vector - To reduce vector - Reduced vector | FMOH, FMOAR | WHO,
management interventions population density and population partners
control vector borne density
diseases transmission. - Reduced vector
borne diseases
transmission
Monitoring and evaluation of | -To analyze gaps, identify -After Action FMOH, FMOAR | WHO
response activities /best practices, and areas for | Review workshop HCENR
improvement and conducted
contributing factors
-To identify areas for
improvement
Pillar 5: Preparedness and Planning
Strengthening the capacity of | -To build the capacity in - Number of cadres FMOH, FMOAR | WHO,
cadres in the three sectors to | prevention, detection and trained (RRT) HCENR FAO, EU,
tackle zoonotic diseases from | response activities - Number of RKI
one health approach protocols of
diagnosis and
treatment
developed/updated
(Example: brucella -
Salmonella)
Train joint RRT from To improve one health Joint RRT trained FMOH, WHO
human-animal-environment | partnership and from human-animal- | FMOAR,
to investigate and response to | coordination towards joint | environment to HCENR
epidemic alerts for alert investigation and investigate and
prioritized zoonotic diseases | response to prioritized response to epidemic
of greatest concern in Sudan | zoonotic diseases of alerts for prioritized
greatest concern in Sudan zoonatic diseases of
greatest concern in
Sudan
Develop integrated action -To tackle zoonotic disease | - A plan developed FMOH, FMOAR | WHO,
plans for each high priority activities and HCENR FAO, EU

zoonotic disease

implemented

21




One Health Zoonotic Disease Prioritization for Multisectoral Engagement in Sudan

Develop and update disease | -To prepare for rapid and -Number of FMOH, FMOAR | WHO,
profile, investigation and integrated response to documents prepared, | HCENR IGAD, RKI
sampling forms, manuals zoonotic diseases endorsed and
guidelines, Protocols and disseminated
SOPs for zoonotic diseases
Preposition of medicines, -Upgrading of health -Adequate buffer MOH WHO
medical supplies, rapid tests, | facilities stock available
insecticides, and vector -Upgrading of laboratories
control supplies. service at national and state
level
Support awareness raising on | -To raise public awareness | -Awareness - FMOH, WHO,
Rabies and improve vaccination campaigns FMOAR FAO,
against rabies conducted -MOAR SADAGA
- Number of animals T,
vaccinated UNICEF,
ICRC
Develop joint risk -To improve risk -Zoonotic diseases FMOH, FMOAR | WHO,
communication strategy for communication towards of high concern risk | -MOAR FAO,
prioritized zoonotic diseases | prioritized zoonotic mitigated UNICEF
of greatest concern in Sudan | diseases of greatest concern
among human-animal and in Sudan
environment sectors
Take advantage of -To enhance forecasting for | -Metrological data FMOH, FMOAR | NASA,
Meteorological information vector borne diseases and shared and analyzed | Metrological IGAD,
in the three sectors other natural disasters authority FAO, OIE,
WHO
Pillar 6: Work force
Mapping workforce at -To check the potentialsto | - A list of all FMOH, FMOAR | WHO,
national, subnational and implement plans available work force | MOHI & SR OIE, FAO
private sector in terms of -To fill the gabs in different | per
number, skills, qualifications | sectors sector/profession/spe
cialization/experienc
e /skills
Conducting training needs -To define the areas that -A list of courses FMOH, FMOAR | WHO,
assessment for the three need to be strengthened available and useful | Universities, OIE, FAOQ,
sectors to build the Medical, EU,
capacities of cadres Environment and | USAID&
Veterinary CDC
councils Africa
Develop and conduct -To increase knowledge and | - A list of courses FMOH, FMOAR | WHO,
Continuous Professional practice in one health available and useful | Universities, OIE, FAQ,
Training in one health aspects to build the Medical, EU,
capacities of cadres | Environment and | USAID,
Veterinary CDC &
councils CDC
Africa
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”~
i
Photo (10) WHO (WR, Emergency lead) and FMOH in discussion with UN resident coordinator after closing session
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APPENDIX
Overview of the One Health Zoonotic Disease Prioritization Process

HTTPS://WWW.CDC.GOV/ONEHEALTH/GLOBAL-ACTIVITIES/PRIORITIZATION.HTML

Five Steps for CDC’s One Health Zoonotic Diseases Prioritization Tool and Workshop

BEFORE THE WORKSHOP

PREPARE FOR THE WORKSHOP

+ Contact the CDC One Health Office at least 60 days before the workshop

« Work with in-country leadership to identify 8 to 12 voting members from all relevant
sectors to participate in facilitated group work

+ Clearly define the purpose and goal of the workshop with all sectors to be represented

+ Generate a list of all endemic and/or emerging zoonoses to be considered for ranking;
include input from all represented sectors
- Note: Involves gathering reportable diseases lists

DURING THE WORKSHOP

DEVELOP CRITERIA

+ Identify 5 to 8 criteria that will be used to define the relative national importance
of the list of zoonoses; criteria should be locally appropriate and agreed upon by
voting members

DEVELOP QUESTIONS
+ Develop one categorical question for each of the selected criteria

RANK CRITERIA

+ Each voting member individually ranks the selected criteria; individual scores are
combined to produce an overall ranked list of criteria

PRIORITIZE ZOONOTIC DISEASES

+ Score each zoonotic disease based on the answers to the categorical questions for
each weighted criterion using the One Health Zoonotic Disease Prioritization Tool

+ Discuss next steps for multisectoral engagement for prioritized zoonoses

WORKSHOP OUTCOMES

+ Prioritized list of at least 5 zoonotic diseases that are agreed upon by all stakeholders at
the end of the workshop

+ Discussions about next steps for the prioritized zoonoses in terms of identifying areas for
multisectoral engagement in developing control and prevention strategies

+ Workshop summary that includes the details of the process, the list of prioritized
zoonoses, and discussions and recommendations by the participants on how to jointly
address capacity building, prevention, and control of prioritized zoonotic diseases

« Final report, approved by all ministries representing core voting members, within six
weeks of workshop completion
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One Health Zoonotic Disease Prioritization Workshop Participants for Sudan

B.1 Voting Members

Number Name Organization Title/Position
1 Dr. Babiker Ahmed Ali Federal Ministry of Health Emergency and Epidemics Control
Adviser

2 Mrs. Maaza Abasher Federal Ministry of Health Head of Surveillance unit

3 Dr. Rasheeda Hamed Federal Ministry of Health Head of National TB reference
laboratory

4 Dr. Hanadi Awad Federal Ministry of Health Head of Zoonotic diseases unit

5 Mr. Adil Khalifa Environmental Health- Federal Ministry| Head of Environmental health and food

of health safety

6 Dr. Elamir Gafer Saad Federal Ministry of Animal Resources | General Director of Animal Health and
Epizootics

7 Dr. Faiza Awad Elkarim Federal Ministry of Animal Resources | Head of Public Health and Zoonotic

Diseases Dire

8 Dr. Ali Gaddal Federal Ministry of Animal Resources | Director of Central Veterinary Research
Laboratory

9 Dr. Haitham Fadalla Eltaib | Federal Ministry of Animal Resources | Head of Epizootics Control Directorate

10 Dr. Aisha Elfaki Environmental health- Wild life center Researcher

11 Dr. Khitma Elawad Environmental health- Higher council | Director General of sustainability of

Mohammed of Environmentand Natural resources natural resource
12 Mr. Mohamed Souliman Environmental health- Ministry of Wild life Officer
Elnaw interior

B.2 Advisors/Observers
Number

Organization

Title/Position

1 Prof. Mubark Elkarssani karray University Virologist
2 Prof. Khitma Elmalik Faculty of veterinary Medicine- Professor at the preventive medicine
Khartoum University department
3 Prof. Adil salman Bahry University Head of One Health center
4 Dr. Shahinaz Bedri National Public Health Laboratory Head of National Public Health
Laboratory
5 Dr. Alfatih Malik Faculty of Medicine -Khartoum Associated professor
University
6 Dr. AL Rasheed Abdalla Ali | Faculty of Public Health/ Khartoum Associated professor
University
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7 Mr. Gedlu Mekonnen FAO Technical Advisor. ECTAD

8 Dr. Ammar Mohamel International Agency of Atomic Energy | Director of Directorate of Organization
Elamin Has & Technic

9 Dr.Faiza Mohamed Osman Institute of Endemic Diseases Head Epidemiology, Nutrition

&Refugees Health

10 Dr. Mubarak Mustafa Tropical Medicine Institute Director of Institute
Abderahma

11 Dr. Shahd Osman FETP Technical Advisor

12 Dr. Nada Margani EU Technical Advisor

13 Mr. Ayman Ahmed WHO Technical officer (Vector control)

14 Dr. Elamin Abu Elaas National Public Health Laboratory Public Health Laboratory

15 Dr. Lubna Mohamed Wild life Research Center Wild life Sector

Abdalla

16 Dr. Elham Abdallah Ministry of Animals Resources (Federal) Researcher

17 Dr. Hanan Yousif Ministry of Animals Resources (Federal) Veterinary Preventive

18 Dr. Tamador Elhassan Ministry of Animals Resources (Federal) Virologist

19 Dr. Areeg Magzoub Ministry of Health (Federal) NTDs PSM Focal person
Mohamed

20 Ms. Khadiga Adam Ministry of Health (Federal) Head of Information department
Mohammed

21 Mr. Mohammed Sid Ministry of Irrigation and Dam Head of Environmental department

Ahmed

22 Dr. Suliman Jamal Ministry of Health (Federal) Head of Surveillance Department

23 Mr. Talha Elssir Algaily Ministry of Health (Federal) Head of IHR department

24 Dr. Layla Hammad Elneel Ministry of Health (Federal) Head of Response department

25 Mrs. Tahani Adam Ministry of Health (Federal) Health Quarantine officer

26 Dr. Mohamed Abdalhafiz Ministry of Health (Federal) General Directors of Emergency and

Alkhidi Epidemics Co

27 Ms. Jihan Eissa Hamad Ministry of Health Khartoum state Head of Surveillance Department

28 Dr. Awatif Abdalgader Higher council of Environment Director of Marine Administration

29 Mr. Khalfalla Alassad Federal Ministry of Health Head of Partnership NTDs

B.3 Trained In-Country Facilitators

Number NE | Organization | Title/Positon
1 Dr. Sara Mohammed Elhassan Federal Ministry of Health Zoonoses Diseases Coordinator
2 Mrs. Mayada Esmail Ebrahim Federal Ministry of Health Public Health officer
3 Mr. Omer Elbaderi Federal Ministry of Health Surveillance officer
4 Dr. Kawther Hassan Mohamed Federal Ministry of Health Researcher
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5 Dr. Nada Mohammed Hassan | Federal Ministry of Animals Resources Reporting officer
6 Dr. Egbal Hewit alla Abdalla | Federal Ministry of Animals Resources| Zoonotic diseases Department officer
7 Dr. Hala Hussin Ahmed Federal Ministry of Animals Resources Epidemiology department officer
8 Dr. Maha Ibrahim Khogali | Federal Ministry of Animals Resources Researcher
9 Mrs. Nazik Salah Eldein Higher Council of Environment Researcher
&Natural Resources
10 Mr. Elmustafa Babiker Federal Ministry of Health Head of Vector control Department
11 Mr. Mohammed Abdalla WHO-Sudan country office Surveillance officer-IHR & PoE
Abdalmaged Alhassan

B.4 External Facilitators or Other Key Staff

Number Name Organization Title/Position
1 Dr. Heba Mahrous WHO-EMRO Technical officer-One Health
2 Dr. Mahgoub Hamid WHO-EMRO Technical officer-IHR
3 Mrs. Nazik Elsheikh WHO-EMRO Technical officer-IHR
4 Dr. Betigel Habetwold WHO-Sudan country office Public health specialist

B.5 Workshop Organizers

Title/Position

Prof. Abdelhameed Ahmed
Elfadil

Organization

National Consultant

Prof of Epidemiology. Faculty of
Veterinary Medicine Sudan University
of Science & Technology

Dr. Habtewold, Betigel

WHO-Sudan country office

Public health specialist

Mr. Mohammed Abdalla
Abdalmaged Alhassan

WHO-Sudan country office

Surveillance officer-IHR & PoE

Dr. Hanadi Awad

Federal Ministry of Health

Head of Zoonotic Diseases Unit

Dr. Sara Mohammed Elhassan

Federal Ministry of Health

Zoonoses Diseases Coordinator
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Ranked Zoonotic Disease List of One Health Zoonotic Prioritization Process in Sudan.

1 Rift Valley Fever Rift Valley Fever virus (Phlebovirus) 0.682 1

2 Coronavirus Disease 2019 (Covid-19) |Coronavirus (SARS-Cov-2) 0.617 0.905
3 Salmonellosis Salmonella Spp 0.574 0.843
4 Dengue Dengue 0.564 0.828
5 Rabies Rabies virus (Lyssaviruses) 0.525 0.771
6 Brucellosis Brucella Spp (Abortus, Melitensis) 0.524 0.769
7 Crimean Congo Hemorrhagic Fever Crimean Congo Hemorrhagic Fever 0.484 0.71
8 Ebola Hemorrhagic Fever Ebolavirus 0.405 0.594
9 Zoonotic Avian Influenza Influenza Virus A 0.38 0.557
10 Hepatitis E Hepatitis Virus E 0.379 0.556
11 Anthrax Bacillus Anthracis 0.34 0.499
12 Escherichia Coli Infection Escherichia Coli 0.338 0.496
13 Rotavirus Rotavirus 0.329 0.483
14 Yellow Fever Yellow Fever Virus (flavivirus) 0.316 0.464
15 wggfa‘“ Respiratory Syndrome | \ERS Goronavirus 0.305 | 0448
16 Tetanus Clostridium Tetani 0.302 0.443
17 Chikungunya Chikungunya Virus (CHIKV) 0.301 0.442
18 Toxoplasmosis Toxoplasma Gondii 0.273 0.401
19 Bovine Tuberculosis Mycobacterium Bovis 0.248 0.364
20 (SSeXeREES)A B RESIEER Sl Severe Acute Respiratory Syndrome 0.213 0.313
21 West Nile Fever West Nile Fever (Flavivirus) 0.195 0.287
22 Dracunculiasis (Guinea-Worm Disease) |Dracunculus Medinensis 0.187 0.275
23 Shigellosis Shigella Spp (Dysenteriae, Flexneri) 0.118 0.173
24 Leptospirosis Leptospira Interrogans 0.104 0.152
25 Listeriosis Listeria Monocytogenes 0.104 0.152
26 |Leishmaniosis k/le;’g‘;“a”ia Donovani, Leishmania 003 | 0.151
27 Cysticercosis Taenia Saginata 0.064 0.094
28 Sarcoptic mange Sarcoptic Scabiei 0.064 0.094
29 Echinococcosis (Hydatid Disease) Echinococcus Granulosus 0.053 0.078
30 Trypanosomiasis Trypanosoma Spp (Brucei, Rhodesiense)[  0.025 0.037
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Criteria and questions developed for ranking the zoonotic diseases

Criteria A: Severity of the disease (Criteria weight = 0.394)
Question: What is CFR and/Mortality rate of the Disease in human and animals in Sudan?
Assumptions: Low in human = 0 to less than 5 % High in human = 5% and more

Answers:

A. Low in both Human and Animal (0)
B. Low in human and high in animals (1)
C. High in humans while low in animals (2)
D. High in both (3)

Criteria B: Burden of the disease (Criteria weight = 0.276)
Question: What is the prevalence of the disease in Sudan in the last 10 years?
Assumptions: Low in human = 0 to less than 5 % High in human = 5% and more
Answers:
A. Low in both (0)
B. Low in human and high in animals (1)
C. High in human and low in animals (2)
D. High in both (3)

Criteria C: Availability of control measures (Criteria weight =0.101)
estion: Are there available control measures to contain the disease in the country?
Assumptions: Available for both human and animal cases
Answers:
A. All measures are available (0)
B. At least three measures available @
C. At least two measures available (2)
D. At least one measure available (3)
E. No measures available (4)

Criteria D: Diagnostic capacity (Criteria weight = 0.112363)
Question: Are there existing diagnostic capacities ( clinical / laboratory ) to detect human &
animal suspected cases in Sudan?
Assumptions: Diagnostic capacities include labs, staff, equipment’s, and diagnostic kits
Answers:
A. High at both animal and human sides (0)
B. Limited capacities at one side (human/animal) and high at the other (1)
C. Limited at both human and animal sides 2
D. Limited at one side (human/animal) while no capacity exists at the (3)
E. No capacity at both animal and human sides (4)

Criteria E: Socioeconomic and environmental impact (Criteria weight = 0.11689)
Question: Does the disease has socio-economic and environmental impact in Sudan?
Assumption: No assumption

Answers:
A. Low socioeconomic and environmental impact (0)
B. Low environmental while high socioeconomic impact (1)
C. High environmental impact and low socioeconomic impact (2)
D. High socioeconomic and environmental impact (3).
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