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Guiding Light:
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Analytics

Insights




Models answer key questions to
predict and prevent pandemics

|. Where will the next pandemic originate?

2. What’s causing the rise in pandemics!?

3. Which wildlife species harbors the most
potentially pandemic viruses?

4. How can we prevent pandemics, and can we
afford it?
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y-axis: relative
probability of an
EID event in a grid
cell with this
characteristic

X-axis: min. to max.
values of each
driver (except
‘Pasture Change’)

The plots show
effect relative to
human pop.
distribution,
factoring out
reporting bias

Model: 2 levels of

interaction between
drivers

Relative risk of EID event occurrence

and 95% CI)

Partial dependence plot for zoonotic EID event occurrence
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Which species will the next pandemic spillover from?
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Missing Zoonoses - Mammals
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PREDICT/NIAID work discovered >500 bat-CoVs in China

RdRp partial gene sequence.
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Bat-CoV risk is regional, not restricted to China
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Bat coronavirus risk is regional, not restricted to China

A = Site in SW Yunnan where we conducted surveillance
Evidence of community exposure to bat CoVs (0.45% - 2.9% seropositive)

Across Southeast Asia: | - 7 million people likely exposed every year across the region




Bat coronaviruses are a ‘““clear and present danger”

“Our study provides the first
serological evidence of likely
human infection by bat

“We report the isolation and characterization of a
novel bat coronavirus which is much closer to the
SARS-CoV...this virus can use ACE2 as a receptor

and infect animal and human cell lines. Our results

SARSr-CoV:s or, potentially,

related viruses.” Out of >20 provide further evidence of the bat origin of the
(Wang et al.,, 2018) SARS-CoV and highlight the likelihood of future
PREDICT bat coronavirus emergence in humans.”
publications (Yang et al., 2015)
on bat CoV
research in
“Cell entry studies demonstrated that three newly China and
identified SARSr-CoVs with different S protein SE Asia

“We demonstrate that bats
harbour a significantly higher
proportion of zoonotic

sequences are all able to use human ACE2 as the
receptor, further exhibiting the close relationship

between strains in this cave and SARS-CoV.This
work provides new insights into the origin and
evolution of SARS-CoV and highlights the
necessity of preparedness for future emergence
of SARS-like diseases.” (Hu et al., 2017)

viruses than all other
mammalian orders.”

(Olival et al., 2017)




Costs and Return on Investments
for Disease Emergence

1,200
~$23.5T
in average
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I. Key model assumptions: Reduction in the cost of zoonotic outbreaks from GVP grows from 1% in 2020 to 10% in 2035 and
remains at 10% through 2050; global GDP starts at $73.4T and increases 2.4% annually (World Bank 2015 analyses); Annual
number of EID events starts at 2.6 and increases |.2% annually (Jones et al. 2008; Pike et al. 2014)



PREDICT
Surveillance
where it matters




fUSAlD PREDICT coordinated Disease Surveillance Workforce
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PREDICT 2009-2019

PREDICT 2 only
Animals tested n = 67,679

Humans tested n = 16,499
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One Health Surveillance
- Concurrent triangulated design
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Partnership between wildlife, livestock, and human health experts



One Health Surveillance Multi-valent by design

SAMPLING TARGETS
SAMPLES STORED IN -80°C
SYRRS Souhg on FREEZERS IN LABORATORY
Human "™o0 Eum..mdpnmam. Livestock Testing in VNUA + RAHO&/7 + NIHE
A pE ek Z SAMPLE COLLECTION . &
(IN THE FIELD)
v

v
Stored/ maintained
in liquid nitrogen
in the field

Using Zymo Research
» Direct-zol
RNA MiniPrep Kit

F0ZndL NI STIdWYS

Using Invitrogen’s

Rectal + Oral Swab SuperScript Il N
SAMPLES Fecab + Urine Samples First strand cDNA
Whole Blood Samples synthesis Kit RNA - EXTRACTION
Serum Sample (no media) VIRAL FAMILY LEVEL SCREENING
(CONSENSUS PCR)
Priority 5 families: Corona, Filo, Paramyxo,
Influenza +/- Flavi viruses
A Use of PREDICT positive & negative
cDNA controls
MEDIA z'T’rj' SAMPLE QUALITY
ASSURANCE TESTS
STORAGE Liquid Nitrogen = +
PCR NEGATIVE PCR POSITIVE
Sequencing PCR products

Interpretation of results
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PREDICT FINDINGS in 14 Africa and |2 Asia countries (2009-2019)

Coronaviruses Paramyxoviruses Influenzaviruses Flavivirus Overall Total*

% positive n positive | % positive n positive | % positive n positive | % positive n positive | n positive ntested
bats 4.80% 3,070 0.78% 500 0.08% 50 0.01% 6 4,630 63,959
rodents & shrews 2.71% 1,021 0.37% 140 0.02% 6 0.00% 0 1,602 37,643
non-human primates 0.03% 4 0.01% 2 0.00% 0 0.00% 0 445 13,751
birds 0.48% 23 0.17% 8 4.31% 205 0.00% 0 230 4,755
ungulates 0.39% 1 0.00% 0 0.00% 0 0.00% 0 10 255
camels 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0 602
carnivores 0.10% 1 0.10% 1 0.00% 0 0.00% 0 4 1,026
pangolins 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0 649
other mammals 0.00% 0 0.00% 0 0.00% 0 0.00% 0 7 710
cats 0.00% 0 0.00% 0 0.00% 0 0.00% 0 0 113
dogs 0.28% 4 0.42% 6 0.00% 0 0.00% 0 10 1,414
cattle/buffalo 0.21% 2 0.00% 0 0.00% 0 0.00% 0 2 932
goats/sheep 0.00% 0 0.67% 4 0.00% 0 0.00% 0 4 601
poultry/other fowl 10.43% 258 1.46% 36 1.94% 48 0.16% 4 309 2,473
swine 12.42% 99 0.88% 7 3.01% 24 0.00% 0 125 797
Total 4,483 705 333 10 7,379 129,734

* varied by test type

based on number of samples tested



High-risk Interfaces for Virus Spillover (published through 201 1)

‘ Ind.wildlife management

Ind agricultural

Ind.human dwellin
/ﬂd .ecotourism Ind.contaminated food

Lab pathogen

Ind.trad/e/ '

/ /
/ Ind.laboratory
Ind .markets‘ M‘e"i/

Direct and indirect contact with wildlife resulting in disease spillover

Bunyaviridae, Flaviviridae, Togaviridae, Arenaviridae, Rhabdoviridae, Poxviridae, Filoviridae, Paramyxoviridae, Retroviridae,
Orthomyxoviridae, Picornaviridae, Reoviridae, Bornaviridae, Coronaviridae, Hepevirida, Herpesviridae



PREDICT Surveillance 2009-2019

Where have we been most likely to find viruses with
zoonotic potential in wild animals?

« Bats, primates, rodents and shrews more likely than other
species to shed viruses among species targeted in
PREDICT 1 and 2

« Detections in specimen type highlight important animal-
human interfaces for disease transmission

* DNA viruses most commonly shed orally
« RNA viruses most commonly shed in urine and feces




PREDICT Surveillance 2014-2019

Where have are we most likely to find RNA viruses with
zoonotic potential in wild animals?

Bats, primates, rodents, shrews, and birds more likely than other
species to shed RNA viruses in urine and feces
Wildlife-human interfaces with more frequent detection of RNA
viruses (in order of magnitude of association, compared to situations
where contact with animals is not likely)
* in transit along value chain
* caves
 for sale in large markets
« for sale in small markets
« for sale in medium markets
 wildlife sanctuary/confiscation, extractive industry, crop production
Wildlife-human interfaces with less frequent detection of RNA viruses
« wildlife restaurants, wildlife destined for consumption, wildlife in
management settings, hunted wildlife, wildlife raiding crops, wild
animal farms, private sale of wildlife

Transit along value chain }=.=€
Large markets }=0=€
Medium market I=O=‘
Small market }=0={

Raiding markets 'r=0={

Restaurants H

Cave ’=.={
Sanctuaries }=O={
Crop production H

Dwellings
Ecotourism
Wild animal farm — |#

Wildlife management H
Consumption *
Hunted H

Raiding crops *

0 1 2 3 4 5 6 7
Odds ratio detecting RNA viruses in wildlife



PREDICT Surveillance 2009-2019

Where have we been most likely to find coronaviruses with
zoonotic potential in wild animals?

« Bats, birds, rodents and shrews more likely than other species to shed coronaviruses in urine and feces
« Wildlife-human interfaces with more frequent detection of coronaviruses (in order of magnitude of
association):
* in transit along value chain
« for sale in large, medium, and small markets

Where have we been most likely to find paramyxoviruses with
zoonotic potential in wild animals?

* No strong species predilections, paramyxoviruses were more likely to be shed in urine
«  Wildlife-human interfaces with more frequent detection of paramyxoviruses (in order of magnitude
of association):
« wild animal farms
« guano farms



Virus Host Plasticity

Zoonotic Viruses
Reported through 201 |

65% of zoonotic viruses in 3 or more

taxonomic orders

45% of zoonotic viruses in 5 or more

taxonomic orders

High-risk interfaces with increased host

plasticity

- Situations that facilitate close

contact between diverse hosts of
wild animals, such as wildlife sold at
markets, kept in sanctuaries

Viruses with Zoonotic Potential
Detected by PREDICT 2009-2019

Coronaviridae ' e R e e SR
Paramyxoviridae E o
Retroviridae ' o9
Astroviridae ! LI *
Togaviridae I
Hantaviridae llj ¢
Flaviviridae l
Orthomyxoviridae ¢ . .i ] s
Arenaviridae

Reoviridae I ¢
Rhabdoviridae l '
0

5 10 15 20
Host Plasticity (genus level)



Human coronaviruses
Coronaviruses detected in people during PREDICT surveillance (2014-2019)
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Human coronaviruses
Coronaviruses detected in people during PREDICT surveillance (2009-2019)
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Number of Viruses Detected
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Emerging Threats Surveillance

bats non-human primates rodents/shrews
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Emerging Threats Surveillance

Detectable because shedding at time of sampling

Detectable because of illness

Subclinical Disease \
Cases \

Exposure \

Time



Wildlife contact associated with human exposure to ebolaviruses

Secondary wild animal spillover hosts remain important sources of human exposure to Ebola
virus and Sudan virus, two causes of hemorrhagic fever.

We enrolled 331 febrile patients presenting two healthcare facilities near the Bwindi Impenetrable Forest,
Uganda, a hotspot for primate diversity in East / Central Africa. Specimens were tested using PCR and Western
blot for Ebola virus (EBOV), Sudan virus (SUDV), Bundibugyo virus (BDBV) and Marburg virus and
questionnaires were used to collect information on interactions with wildlife. VWe did not detect active infection
in patients by PCR but found evidence for past exposure to ebolaviruses in this population.

The Journal of %&]IDS /\ -

Infectious Diseases e T

Suspected Exposure to Filoviruses Among People
Contacting Wildlife in Southwestern Uganda

Tierra Smiley Evans,' Leonard Tutaryebwa,® Kirsten V. Gilardi,' Peter A. Barry,” Andrea Marzi,” Meghan Eberhardt,? Benard Ssebide,? Co ntact Wlth d uiker Contact Wlth cane rats
Michael R. Cranfield,’ Obed Mugisha,® Emmanuel Mugisha,® Scott Kellermann,® Jonna A. K. Mazet," and Christine K. Johnson' .
'One Health Institute, School of Veterinary Medicine, and 2Center for Comparative Medicine, Department of Pathology and Laboratory Medicine, University of California, Davis; (I ncreased r|Sk 6 fOId) (Increased rISk I I fOId)

and *Gorilla Doctors, Mountain Gorilla Veterinary Project, Inc., Kampala, Uganda; *University of San Francisco, California; *Laboratory of Virology, Division of Intramural Research,
National Institute of Allergy and Infectious Diseases, National Institutes of Health, Hamilton, Montana; and *Bwindi Community Hospital, Buhoma, Uganda



PREDICT Serology
in collaboration with USAMRIID ..

a
‘ ‘ 3 Countries
‘~ in Asia
8 Countries ‘

in Africa

s

8V|rus Groups

Crimean-Congo Hemorrhagic
Fever Virus-like

Rift Valley Fever Virus-like

Lassa Fever Virus-like
Hantaviruses

Alphaviruses

Flaviviruses

Filoviruses similar to Ebolaviruses
Filoviruses similar to Marburgvirus



IgG Seroprevalence

Alphaviruses Crimean-Congo Hemorrhagic Fever Virus-ike
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IgM Seroprevalence
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Improved Awareness for Zoonotic Diseases
= Pandemic Preparedness

First detection of zoonotic

Zoonotic Disease Preparedness disease outbreaks

Moved the paradigm towards prevention
Brought attention to events precipitating outbreaks
One Health in action

Cases




Virus Detection and Discovery

* Opverview of PREDICT strategy
* Summary of virus findings
* Highlights from priority virus families




Virus Detection and Discovery

* Opverview of PREDICT strategy




Casting aWide Net

wildlife, livestock, humans

consensus PCR - corona, filo, paramyxo, influenza (other)

@ Characterize full-genome sequencing

@ Assess risk experimental (specific viruses); eco-epidemiological (broad)




Virus Detection and Discovery

*  Summary of virus findings




Number of Number of
Number of known Number of novel additional known additional novel

Viral Family viruses found in P1 viruses found in P1 viruses found in P2 viruses found in P2 Total
Coronaviruses 37 73 29 40 179
Paramyxoviruses 13 79 14 104 210
Filoviruses 0 0 1 3
Influenza viruses 1 0 1 0 2
Influenza virus subtypes 1 1 10 0 12
Flaviviruses 1 5 7 1 14



Country Total Filo Corona Paramyxo Influenza  Flavi

Bangladesh 54 23 29 1 1
Bolivia 9 3 4 1 1
Brazil 11 10 1

Cambodia 33 18 11 2 2
Cameroon 46 22 21 2 1
China 76 42 33 1

DR Congo 11 1 8 1 1

Egypt 11 3 7 1

Ethiopia 11 5 4 2

Gabon 5 2 1 2
Ghana 16 6 8 2

Guinea 16 1 10 5

India 6 1 3 1

Indonesia 37 11 23 2

Ivory Coast 3 2 1

Jordan 12 11 1

Kenya 2 2

Lao PDR 13 8 3 1 1
Liberia 1 1

Malaysia 39 19 17 1 1
Mexico 12 10 2

Mongolia 1 1

Myanmar 10 7 2

Nepal 15 8 5 1 1
Peru 2 2

Republic of Congo 21 13 6 2
Rwanda 20 14 4 2

Senegal 14 5 7 2

Sierra Leone 6 2 2

South Sudan 3 1 2

Tanzania 36 15 19 2

Thailand 57 25 28 2 2
Uganda 16 10 5 1

Vietnam 29 14 12 2 1



Priority Virus Families

Human |6, Domestic species |4



Virus Detection and Discovery

* Highlights from priority virus families




Coronaviruses




Coronavirus Results

Taxa
Bats
Rodents and Shrews
Non-human Primates
Humans

Total

# tested
35857
17844
9527
16101
79329

# Neg
32928
17030
9523
16030
75511

% Pos
8.2
4.6

0.04
0.4

based on number of individuals




SARS_related_betacoronavirus (9) [NC_004718]*
Predict_CoV_51 (1)
— Predict_CoV_62 (1)
—— BtCoV_hipposideros_KT_Thailand(1)
Bat_corona_Gabon (1)
Predict_CoV_32 (2)

Bat;coronavirus_HKUS (3) [NC_009020]

Predict_CoV_57 (4)

Predict_CoV_9 (1)

MERS_like_coronavirus (1) [NC_019843]"

BtVs_betaCoV_SC2013 (1)

Vespertilionid_betacoronavirus (3)
Predict_CoV_34 (1)

| Bat_coronavirus_HKU4 (11) [NC_009019]

T

Bat_coronavirus_HKUS9 (31) [NC_009021]

Predict_CoV_23 (8)

Predict_CoV_22 (4)

Predict_CoV_17 (5)

Predict_CoV_68 (5)

Predict_CoV_67 (3)
Philippines_Diliman1525G2/Predict_CoV_24 (24)

Kenya_bat_coronavirus_BTKY56_BTKY55 (86)

Predict_CoV_66 (1)
Predict_CoV_30 (14)
Eidolon_bat_coronavirus (192)

g+

A

2b

Hipposideridae

2c

Vespertilionidae

2d \'

Pteropodidae




Species Richness
> g High : 36

-Low:1

@ = Sub-clade: 2c (MERS group)
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There are >3738 coronaviruses in bats

Number of Viruses Identified

Expection |
U - = - Lower Bound
1 = = = Upper Bound

Average # CoV per species = 2.67
(limiting to species 21 10 individuals)

Extrapolate to all 1400 bat spp = 3738

Bats: 87 species positive for CoV, 198 species negative

0 200 400 600 800 1000 1200
Number of Animals Collected



MERS-CoV is a recombinant

Recombination is an evolutionary driver of host-switching

0o

i_ ORF1a KF186567 Al-Hasat .
KC667074 EMC-2012 . Splke'1 _:K0869678NeoCov
w=0.16 L ) ~ PREDICT/PDF-2180
KJ477102 NRC-HKU205 w=02 KC545383 EriCoV/2012/174
KC869678 NeoCoV KC545386 EriCoV/2012/216
PREDICT/PDF-2180 DQ648794 BtCoV/133
KJ473821 SC2013 EF065505 BatCoV HKU4
rDQ648794 BtCoV/133 EF065509 BatCoV HKU5-1
L EF065505 BatCoV HKU4 EF065512 BatCoV HKU5-5
rEF065509 BatCoV HKUS5-1 - KJ473821 SC2013
L EF065512 BatCoV HKU5-5 KC667074 EMC-2012
- EKCS45383 EriCoV/2012/174 KF186567 Al-Hasa1
KC545386 EriCoV/2012/216 KJ477102 NRC-HKU205

NC_005147 OC43 NC_005147 OC43

ORF3




Coronaviruses — summary of major findings

* Bats are a major reservoir of CoVs
* Biogeography of CoVs is predictable based on host species
* Spike recombination is an important driver of host switching




Filoviruses




Bombali Virus (BOMV)
is a new ebolavirus = Bats were

foundinbats W roosting

in ceilings

Bombali dlstrlct

provides an interface for
potential transmission




Marburg Virus in Sierra Leone

Rousettus aegyptiacus
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EBOV/H.sap/DRC/1976

EBOV/H.sap/DRC/1995

EBOV/H.sap/DRC/2007

EHP-0871/M.inf/LBR/2018

M. nimbae

EBOV/H.sap/GIN/2014

EBOV/H.sap/SLE/2015

EBOV/H.sap/LBR/2014

BDBV/H.sap/UGA/2007

TAFV/H.sap/CIV/1994

BOMV/M.con/SLE/2016

BOMV/C.pum/SLE/2016

RESTV/M.fas/USA/1989

Gueckedou - origin of 2013-2016 outbreak
Location of EBOV-positive M. nimbae bat

SUDV/H.sap/UGA/2000




May 2017 - April 2018
Study conducted in
Rutshuru Health Zone

+ Health
Center

Location of our study compared to

past ebola outbreaks in DRC

August 2018
Outbreak declared in
Mabalako
Health Zone

July 2019
QOutbreak arrives
in Goma
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Ebolaviruses in Eastern DRC

= Seronegative

= Seropositive

Month-Year




Filoviruses — summary of major findings

* Discovery of a novel ebolavirus in Sierra Leone

* Expansion of known range for Marburg virus
* Detection of Ebola virus in M.nimbae bat in Liberia




Paramyxoviruses




AF017149 Hendra virus
AF212302 Nipah virus

JQ001776 Cedar virus
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HQ660129 Ghana virus

KF278639 Mojiang virus

JN689227 Tailam virus

DQ100461 Beilong virus

AY900001 J-virus
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MG516455 Pohorje Myodes paramyxovirus 1

MG573141 Mount Mabu Lophuromys virus 2
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PMV-74
MG573140 Mount Mabu Lophuromys virus 1
PBZ-1672
PMV-13/PDF-3308
PBZ-2282a
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PBZ-3205
AF079780 Tupaia paramyxovirus
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AY286409 Mossman virus

MF943130 bank vole virus 1

JQ697837 Salem virus
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JQ411014 feline morbillivirus
KC802221 phocine distemper virus
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AF014953 canine distemper virus

PMV-11-PDF-3137

AB195968 Sendai virus

0.4

PBZ-1381-1382
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AJ608288 dolphin morbillivirus

AJ849636 peste-des-petits—-ruminants virus

X98291 rinderpest virus

AB016162 measles virus

Henipavirus

Jeilongvirus

Uncharacterized

Narmovirus

| Salem virus

Morbillivirus
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JN689227 Tailam virus

DQ100461 Beilong virus

MG516455 Pohorje Myodes paramyxovirus 1

MG573141 Mount Mabu Lophuromys virus 2
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MG573140 Mount Mabu Lophuromys virus 1
PBZ-1672 Carollia perspicillata; Brazil
PMV-13/PDF-3308 Carollia perspicillata; Brazil

PBZ-2282a Diaemus youngi; Brazil
PBZ-2282b Diaemus youngi; Brazil
PBZ-3205 Diaemus youngi; Brazil
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JQ411014 feline morbillivirus
KC802221 phocine distemper virus
AF014953 canine distemper virus

PMV-11-PDF-3137 Myotis riparius; Brazil
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AJ608288 dolphin morbillivirus
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AB195968 Sendai virus
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AJ849636 peste-des-petits—-ruminants virus

X98291 rinderpest virus
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Paramyxoviruses — summary of major findings

* Expansion of known diversity (e.g., entirely new genera)

* Discovery of multiple bat morbilliviruses
* First rescue of any bat paramyxovirus directly from sequence




Laboratory Capacity and COVID-19 Response

PREDICT improved testing capacity in 67 labs in 36 countries

Built a network of linkages between laboratories, countries and government
ministries

Laboratories have additional tools and the ability to detect newly emerging
viruses when assays or sequences do not yet exist

Importance of these skills was underscored following the emergence of SARS
CoV-2 in China

Teams in Southeast Asia able to call on the PREDICT network to share
experience using PREDICT assays to detect the new virus
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HA GIANG PROVINCE: Legend

LAO CAI PROVINCE -SARI sif atients in Hospital
SARI site: Patients in Hospital Livestock site: Live Bird Markets Provinces where perform human,
livestock and wildlife surveillance

&
Live Bird Markets
Sl P LANG SON PROVINCE:
1L site: in Cao Loc District Provinces where perform human
—— . [7 stock site: Live Bird Market and livestock surveillance

\L v

Provinces where perform wildlife
and livestock surveillance

FROM THE AMERICAN PEOPLE

Provinces where perform human
.

QUANG NINH PROVINCE

SARI site

Livestock site: Live Bird Markets

BAC GIANG PROVINCE

‘Livestock site: Live Bird Markets and Swine
Wildiife Bat Cave and Wildlife Farms.

oordinated Surveillance for Influenza and J e

HA NOI CAPITA
SARI site: National Hospital of

iruses with Pandemic Potential — LISN

Hospital
Livestock site: Live Bird Markets
and Swine

Longitudinal Influenza Surveillance - |
etwork) in Viet Nam — =

Amanda Fine, Wildlife Conservation \ \  ——

DAK LAK PROVINCE { Khanh Hoa Provincial Hospital
SARIand ILI Dak Lak Provincial Hospital Ninh Hoa Regional General Hospital

.
S O C I ety "% Livestockssite: Live Bird Markets S vestock site: Live Bird Markets

DONG NAI PROVINCE
uan Loc District Hospital
TAY NINH PROVINCE ! Livestock site: Live Bird Markets
SARI site: Patients in Hospital { - Wildlife site: Wildlife Farms
. . Livestock site: Live Bird Markets
Mapping of human, livestock, and . pr——
V4 V4 DONG THAP PROVINCE 4 Hospital of Tropical Disease

SARI site: Patients in Hospital \ ren’s Hospital #1

wildlife surveillance planned at 1+ [

Wildlife site: Bat Guano Farms <
and Markets " 3 TIEN GIANG PROVINCE:

multi-sector LISN ‘One Health’ ‘ Wit b oot

coordination workshop in Hanoi [ i

Livestock site: Live Bird Markets Rat Markets




Coordinated ‘One Health’ Surveillance for Influenza and

& -S:m;%‘
f,
(Z)USAID | PREDICT

1. Alignment of the surveillance
localities, sampling time and
laboratory testing algorithm.

2. Monitor and characterize influenza
viruses and other viruses with
pandemic potential.

3. Regular information sharing,
situation analysis, and risk
assessment.

4. Coordination of PREDICT-2,
FAO/DAH influenza surveillance in
poultry and swine, WHO and US
CDC SARI and ILI surveillance with
GDPM/MoH.

65



Enhanced Existing Surveillance Systems in Viet
Nam for Early Detection of Pandemic Threats

® @ B %
w ? C‘/:J)) ‘\ .
Human Poultry Pig Wildlife
Hospital Hospital DAH/FAO DAH/FAO
SARI/ILI EBS Human Influenza Influenza Wildlife
Surveillance | Surveillance | Surveillance | Surveillance

$y 3§ 38 3 3 3

Coordinated Surveillance "LISN” added

More capacity, more data sharing, more analysis, more knowledge

for informed decision making
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Seven Respiratory pathogens:
Adeno, RSV, Rhino, Para 1,
Para 2, Para 3, HMPV

Hospital
SARI Surveillance DAH/FAO Avian
Hospital EBS (SARI) Human . -
. and Swine Wildlife
v Commu.nlty HCF Influenza Surveillance
Surveillance .
Influenza B PCR CDC Multiolex PCR Surveillance
ultiplex
Influenza A PCR: H1, H3, H5, H7 P ,
| \
| i |
v \,'/‘ Tt 'v" ““““ \‘I/ | Influenza A PCR:
1
-ve fus Other Ve | H1, H3, H5, H7, H9
\V/ | Viral + :
|
1
1

A\ \4

+ve -ve |

-

viral discovery viral family-level consensus PCR:

On-going Filo, Corona, Paramyxo, Flavi, Influenza
_____ , Results shared across the
roposed | ) )
B fivenza sequence R sectors for interpretation,

v risk assessment, and

-ve +ve
Select for cloning action from provincial to
ds :
S national level

Province Region Country
(PPMC, Sub-DAH) (NIHE, PI-HCM, RAHO2,6,7) (GDPM, DAH, CITES)

* Quarterly coordination meeting * Six monthly meeting to review * Annual meeting to review risk
between PPMC and S-DAH to review virological and epidemiological data assessment results and identify
progress and trouble shoot potential intervention

Coordinated Surveillance and Testing for Influenza and
Potential Pandemic Pathogens
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Coordinated ‘One Health’ Surveillance
Results: The Wildlife Farm Interface

Dong Nai Province, Viet Nam

A masked palm civet on a wildlife farm in
Viet Nam

PREDICT Behavioral Risk Surveillance Research Reveals a
Complex Wildlife Trade Chain



& UsAID Humans — Concurrent Surveillance
— Results at the Wildlife Farm Interface

Community . No. of
Surveillance specimens

Influenzas Influenza A

Influenza B

Strain of Human

Paramyxoviruses ) )
y Parainfluenzavirus 3

No. of

Hospital .
specime

Surveillance

Flaviviruses Dengue virus serotype 1

Dengue virus serotype 2
Influenzas Influenza A
Paramyxoviruses Measles virus

strain of Mumps virus



Livestock — Concurrent Surveillance
Results at the Wildlife Farm Interface

Swine Farm . No. of
. Virus .
Surveillance specimens

Strain of Alphacoronavirus 1

Coronaviruses . e
(Transmissible gastroenteritis virus)

Strain of Betacoronavirus 1 (Porcine
hemagglutinating encephalomyelitis virus)

Paramyxoviruses Strain of Porcine Parainfluenzavirus 1

FAO/DAH Poultry Surveillance
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Wildlife — Concurrent Surveillance
Farm Interface

Results at the Wildlife

Species

Hoary Bamboo
Rat

Hoary Bamboo
Rat

Malayan
Porcupine

Black Giant
Squirrel

Virus

Strain of Longguan
Aa mouse
coronavirus

Strain of Murine
coronavirus

Strain of Murine
coronavirus

Strain of Murine
coronavirus

No. of
specimens




USAID Detection of Corona Viruses along the
FROM THE AMERICAN PEOPLE rodent trade Chain in the Mel(ong Delta
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Detection rates of coronaviruses
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51.3%

32.8%
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DetectionRate

trade large market restaurant
Field rat value chain interface




USAID Viral Detection in the Bat Guano Farming Interface in the
Mekong Delta

e Strain of bat corona virus 512/2005

* Two novel corona viruses
 PREDICT _CoV-17
 PREDICT _CoV-35

* Four novel paramyxo viruses
e PREDICT_PMV-13
 PREDICT_PMV-63
 PREDICT_PMV-66
 PREDICT_PMV-67

* Four novel Rhabdoviruses
 PREDICT_RbdV-21

PREDICT_RbdV-24

PREDICT_PbdV-27

PREDICT_RbdV-28



USAID Viet Nam’s experience with coordinated surveillance through PREDICT &
LISN supported a rapid ‘One Health’ response to COVID-19

wrews | < rorvow | THANHNIEN NEWS Q searcH | SURVEILLANCE AND FIELD ACTIVITES
One Health Surveillance collected samples:
1414 735
e 339
190 —R
4,412 Q =
H \ individuals 1230
anlmals 74 N E X PR ES5S  The mostread Viethamese newspap 1 5,567

) INTERNATIONAL )
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brakeautn@gmail.com

EVENTS WORLD FINANCE - BUSINESS LIFE CULTURE YOUTH EDUCATION SPORTS HEALTH TRAVEL TECHNOLOGY VEHICLES

Vietnam urgently plans to respond to SARS-CoV-2 in

A News Business Travel Life Sports Video

The Department of Animal Health (MARD) is urgently working to develop a plan

to cope with the risk of SARS-CoV-2 virus causing Covid-19 infection in Viemam tO ban Wildlife tl'ade

animals.

News

fo]lowmg conservatlomsts' demand
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Behavioral Risk &
Community Engagement

Moving from evidence to interventions




>20,000 EIDITH
questionnaires for a

broad, standardized view
of behavioral risk...

>2,000 Qualitative

interviews & focus groups

for insight into hidden risks

of behaviors:

*  Which interfaces are
most risky?

*  Which behaviors are
most likely to result in a
spillover event?

Behavioral data, combined
with PREDICT
surveillance and virus,

data allows for
contextualized risk
analyses

Beginning to dive deep into
behavioral risk...

Socio-
economic
drivers

Qualitative data
looks more deeply
at the dynamic,
underlying behaviors Beliefs about

and activities that animals
drive zoonotic

disease transmission

Animal care

Working towards practices Risk

roadmaps of potential perceptions
intervention strategies



Identify behavioral and cultural practices
promoting fransmission of zoono’rlc viruses

Qualitative data
on perceptions
of risk and illness:
Interviews and
Focus Groups

Quantitative
data
using streamlined
behavioral risk

identify
behavioral risk
and to inform
infervention
stfrategies




PREDICT Behavioral Risk Investigations

Questionnaire
Administration &
In-Depth Behavioral
Risk Investigation

9!
Lao PDR Questionnaire
(] 2¢ Administration Only

Vietnam

.

Al

Senegal \ |ndia
Guinea Y Ethiopia
Sierra Leone —e Uganda Malaysffa »{
Liberia —_— .

Keny Bangladesh ~ i Indonesia

Thailind N T 4§ -<%
ailan v . <\
Rwanda S “\

Tanzania

Cambodia

Cote d'lvoire
Ghana
Cameroon

Rep. of Congo \

y




Country Bat Guano Farming & Hurted Bats inthe Value  Bat-related Shared Bat-Community Bat-related Market Value
Harvesting Chain Food Resources Interfaces Ecotowrism Chains

Bangladesh . .
Cambodia .
Cameroon .
China

Cote d'Ivoire = Qualitative and
DR Congo . 0

Egypt Quantitative
Ethiopia
Ghana = Quantitative only

Guinea

Key

India
Indonesia
Jordan
Kerya
Lao PDR
Liberia
Malaysia
Myanmar
Nepal
ROC
Rwanda
Senegal
Sierra Leone
Tanzania
Thailand
Uganda
Vietnam




Examples of how qualitative findings were leveraged for behavior change intervention messaging

Targeted Behavior Change Findings from PREDICT Behavioral Risk Work Country

Reduce killing of bats . Respondents from Luoding and Shantou expressed little concern about bats entering | China
households, stating that bats are useful because they eat mosquitoes

o While having bats nearby could lead to increased contact, the concept can be
converted into positive messaging reinforcing why it is good to avoid killing them, in
conjunction with recommended procedures for safe handling [resource: EIDITH
protocols]

Reduce contact with bat secretions, o Bat excrement has been used as fertilizer DRC
organs, or body fluids of living or dead bats | e Raising awareness about excrement as a means for disease spread can reduce risk

Reduce eating of bats o Several respondents believe eating bats cures night sweats and nocturia China
and thereby contact with . Interventions can focus on enhancing knowledge to inform change in attitudes and
secretions practices regarding eating bats; they can be tailored to local beliefs revealed during
interviews and discussed in conjunction with alternative therapies that are available
locally
o Many no longer eat bats because they follow the practices of their ancestors, who DRC

stopped eating bats (Inongo Nkoye custom)
. Emphasizing following the practices of ancestors could be a means of preventing the
consumption of bats

Increase help seeking behavior from a - When bitten by bats, professional medical treatment may not be sought Indonesia
certified medical professional when o Interventions could raise awareness that for more serious injuries (such as bites,
scratched, bitten, or cut while butchering scratches or if cut while butchering), certified medical professionals have medical

treatments that traditional healers may not have access to; public health workers can
also work more collaboratively with traditional healers




Behavioral Risk Communication Tools

KUJIKINGA NA MAAMBUKIZI
KUTOKA KWA PANYA

Le concept «une seule

Pour les
consommateurs de
viande de brousse:

Beaucoup d'entre vous ont

dit avolr consommé de la
viande crue ou
cuite, mais

santé=, une app
statégique pour réduire les
risques des maladies
Infectieuses a l'interface
Animal-Homme-
Environnement

www.onehealthinitiative.com

USAID PREDICT

Pour les consommateurs de viande
de brousse:

Bemxoup dentre vous cat it avoir
consommé de la viande crue ou
insaffsamnsent cuite, mas cels pest
ére dungereux poar la samté. Ne
comsommez pas de viands croe ou pas
ssez cuite -~

Ne comsomme que de %
Ia viande cuite |

Pour les bouchers et les vendeurs:

Lorsque vous manipalez Ia viande.
assurez-vous dtilser un ensemble de
vétements qui est différent de vos
vétements habituels. de préfémce &
manches lowgves

Poetez un EP1 lossaue vous trvaillez
avec de Ia viande de broasse. Plus
précisément, portez des gants, des
ruasques et des chassures sppropnées

cela peut étre dangereux
pour la santé.

Ne consomme que de
la viande cuite.

contre les

Pour tout le monde:

Assurez-vous de jeter
toutes vos ordures dans
les poubelles. Ne jetez
pas vos déchets dans la

forét et ne les laissez pas
dans la rue.

Faire ses besoins dans
les toilets appropriees.

Evitez de vous soulager
dans la forét.

Buvez de I'eau propre
provenant du robinet.

Evitez de boire de I'eau
directement de la riviere.
Pour les enfants:
Evitez de jouer avec

les animaux sauvages
morts ou vivants

au C

bad B
Pour les bouchers ¢t lex vendeurs:
Lavez vos ustensiles de boucherie et vos

surfaces de travasl aves du savon et desm
\me fous par joes au minsmmum.

Evitez de dépecer be gibier fimis si votre
13in €1 blessée 0a gratine

Si vous vous coupez ot vous blessez
pendant le dépecage, amétez
immédinterment de petioyer ot panser
votre plaie. Use fois que votre blessure
et bien bandée, coutitimez votre travail

Pour tout le monde:

Assirez-vous de jeter toules vos
ordures dans les poubelles. Ne jetez
s vos déshets dans b forét of e bes
laissez pas dans la roe

Unilisez les totlettes dams des toilettes
approprices. Evitez de vous soulager
dans I focdt

Buvez de Feas propre provenast du
robinet. Evitez de bowre de Fean
ditoctement de bs mvidze

Evisez de jover avec les animas
sanvages worts 0w vivants

bez s ¢t e ramassez pas los
X IDOeTs en forét

Living Safely with Bats

Jizuie kushika panya
kuondoa hatari ya kung atwa
na kuparuliwa.

Hitadhi chakula kwenye
chombo chenye mfuniko.

Weka mazingiraya
nyumba yako safi na ondoa
mabaki ya chakula kuzuia
panya kuingia ndani.

Osha mikone yako kwa
sabuni na maji mara kwa

ZUIA MAAMBUKIZI KUTOKA
KWA NGEDERE

©
S

Usiwalishe
ngedere/nyani.

Usile au kutumia chakula
kilichoguswa au kuliwa
na ngedere/nyani.

Usiwinde au kula
ngedere/nyani.

Jizuie kumgusa ngedere/nyani
ili kuondoa uwezekane wa
kukung'ata au kukwaruza.

Hifadhi chakula kwenye
chombo chenye mfuniko.

FROM THE AMERICAN
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+
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TO DATE, THE NUMBER
OF LANGUAGES INTO ;
WHICH “LIVING SAFELY et
WITH BATS" HAS BEEN |
TRANSLATED

In Slerra Leone, (1 purpose A discussion on Iving safely
of the bat book Is explained with tuts in Sherra Leone

i Liberte, the PREDICT team
PACTICEs presenting the book

In GUNeA. o cormersation about
0ne of the Book's sty ations

In 8 bushmeat markets in Kinshasa and in
inongo DRC, the PREDICT team conducted
concurrent animal/human behavioral
surveillance: while samples were taken from
hunted wild animals, the behavioral team
conducted interviews with the population
living in contact with these animals, asking
about animal exposure and behavioral risk
factors and socio-economic drivers of
subsistence hunting.

Based upon qualitative insights about the
geographic origin of bushmeat coming into
Kinshasa markets, we traced the animal
value chain back to Mbandaka, the
reported source of much non-human
primate meat. Mbandaka is an Ebola
outbreak site, so we used our interview data
to generate hypotheses about Ebola
exposure through bushmeat butchering,
and did further sampling and serology of
primates and bushmeat vendors to test this
hypothesis.




Our Legacy:
PREDICT’s Impact

Strengthening the Health Security
Workforce
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>60

LABS

6.8K

STRENGTHENED laboratory systems and zoonotic disease
detection capabilities in over 60 labs around the world.

DEVELOPED the One Health Workforce by training more than
6,800 people in over 30 countries.

164K 949 217

NOVEL KNOWN

. DETECTED over 1,100 unique viruses, including zoonotic
OPERATIONALIZED One Health surveillance and sampled diseases of public health concern such as Bombali ebolavirus,

over 164K animals and people, helping minimize the spillover of Zaire ebolavirus, Marburg virus, and MERS- and SARS-like

zoonotic disease threats from animals into human populations. e
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STRENGTHENING EMERGING THREATS SYSTEMS

Built capacity in both human and animal labs critical for strengthening national lab systems.
Training of technicians occurred in university or partner labs

~—— | [ =
T
LY

Senior Lab Scientist Brett Smith from UC Davis trains the PREDICT lab team
in Tanzania on detection of viruses of pandemic potential.

Predict labs around the world have been
called to action during the COVID-19
response for early identification of cases
and ongoing technical assistance.



ONTHE JOB TRAINING FOR FIELD, LAB, DATATEAMS

In the field, PREDICT activities were
implemented in collaboration with

4 government health professionals
"% (District Medical & Veterinary

‘<4t Officers, Livestock Field Officers,

' clinicians, and nurses) at the
subnational levels.

The Predict-trained workforce is
one of the best response
resources available for COVID-19
and the next Disease X

emergence. Our teams are
helping improve capabilities where
they are needed most.




PREDICT Training Guides

|15 Publicly Available Training Modules for the
One Health Workforce

Biosafety and One Health Behavioral Risk &
Emergency Surveillance & Field Qualitative Research
Preparedness Sampling Guides Guides



2009-2019, n (%)

Demographics of Individuals Trained in PREDICT

PREDICT-1

PREDICT-2

Trainee Home Country

Individuals n (%)

Individuals n (%)

Africa 1975 (46)
Asia 1387 (32)
Middle East 43 (1)
North America 97 (2)
Latin America -
Unknown 36 (1)
Male 2481 (57)
Female 1858 (43)
Unknown 1(~0)
PREDICT affiliation

Student 716 (16)
Staff 1125 (26)
Other-Community members, government

officials, etc. 2148 (49)
Total PREDICT Trainees 2500 (100) 4340 (100)




pRE D lCT Career Toolk|t Toolkit Modules Additional Resources

Career Toolkit
PREDICT’s
Workforce
are the
World’s
Leading
Experts
on Disease X

Curriculum Vitae/Resume

Take advantage of these resources and tools to develop and/or enhance
your very own CV, also known as a resume in North America, Austrailia, and
UK. Your developed and polished CV can be used for future fellowship,
educational, or career endeavors!

PowerPoint is a program used to create and display slides that can support
your presentation. Take advantage of these resources and tools to develop
an effective powerpoint presentation. Your developed and polished
presentation can be used as support for your next presentation!

Public Speaking

Public speaking is skill used everyday, whether speaking at a team meeting
or presenting to a large audience , Take advantage of these resources and
» o R tools to sharpen your public speaking skills and deliver crystal clear
- messages to your audiences. These can be used to enhance your next
presentation!




The Future of Pandemic Preparedness
Readiness for responding to Disease X = COVID-19 (THIS TIME)




The Future of Pandemic Preparedness
Readiness for responding to Disease X = COVID-19 (THIS TIME)

Proof of Concept

* Feasibility assessment for finding viruses ahead of outbreaks
* Determined emerging threats can be identified before spillover

* Developed financial projections for forecasting
* l|dentified & trained a cadre of qualified professionals

* Protocols in place for detection in high-value geographic & species targets

* 60 laboratories in 30 of world’s most vulnerable regions enabled

* Begun to catalogue the high-risk viruses & the metadata on transmission
risk for mitigation, including for SARS-related CoVs

* ldentified high-risk behaviors for surveillance & mitigation targeting

* Demonstrated the importance of multi-sectoral, One Health
collaborations in emerging infectious disease control and prevention



USAID|PREDICT ("""  UCDAVIS LOGIN | REGISTER

RANKING COMPARISON RANK YOUR VIRUS DISCUSSION

SPILLUVER

VIRAL RISK RANKING

Developed by infectious disease scientists, SpillOver: Viral Risk Ranking is an interactive and adaptive platform for use by
policy professionals, scientists and the general public to compare and explore the relative impacts of virus, host and
environmental factors to evaluate the risk of zoonotic virus transmission.

LEARN MORE RANKING COMPARISON




USAID | PREDICT

T UCDAVIS

ABOUT

LOCIN

Ranking Comparison

VIRUS

'??,
a/
SEVERE ACUTE RESPIRATORY 355 “
SYNDROME-RELATED CORONAVIRUS &
NO.3 SPILLOVER RISK RISK SCORE
(OUT OF 400)

SEARCH BY:
99 PREDICT -
2 375 Zika virus
ORDER BY:
v NO.3
Severe acute respiratory
SPILLOVER RISK syndrome-related coro-
FILTER BY: OUT OF 651 VIRUSES navirus

’?,' Global Distribution: Large, Regional
! 355 ‘: Human Virus: Yes
N RISK SCORE Zoonotic Virus: Yes
China * Japan * (OUT OF 400) Human-Human Transmission: Yes
Philippines *
4 325 PREDICT - 765
5 300 Monkeypox virus
6 295 Newcastle Disease Virus

7 290 Apoi virus

CONTRIBUTIONS OF RISK CATEGORIES

HOST ENVIRONMENT VIRUS

Betacoronavirus Coronaviridae

Flavivirus Flaviviridae

Betacoronavirus Coronaviridae

Plasticity: 12 species
8 orders
Contributors

Rubulavirus Rubulaviridae

Orthopoxvirus Poxviridae
Avulavirus Paramyxoviridae

Flavivirus Flaviviridae

7p ," ?'
C/ / /
1 = 1 - 1 =
- - -

Global Distribution: Large, Regional

| RECISTER

DISCUSSION




PREDICT-wide tools for community outreach &
systems strengthening: ‘“Living Safely with Bats’ book
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Impact of Continuing Work & lIdentifying

Targets for Spillover Prevention

Reducing Risk of & Preventing Impacts from Disease X
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Impact of Continuing Work & Identifying
Targets for Spillover Prevention

Reducing Risk of & Preventing Impacts from Disease X

Better characterization of viral risks & INSPIRING CALM by

providing data on:
Geography Hosts Risk interfaces

Ability to identify and control the transmission of viruses from animals
to people at the source at the earliest possible stages of spillover
Lowered risk for and impacts from future outbreaks

Enable prevention measures, public health campaigns, differential
diagnoses by clinicians & possibly even early development of
prophylactics and treatments when warranted



Assisting Governments with
Outbreaks

Successes and Impact



Specific guidelines for PREDICT Involvement

(=) USAID|PREDICT

WOM THE AMERICAN MOM L

Key Q u esti ons. PREDICT Outbreak Involvement Guidance

During Infectious disease outbraaks, PREDICT Is sometimes asked by the host govemment to
provide assistanca. All involvement in outbreak Investigations and responses by PREDICT
personnel, using USAID funds, will be considered on 3 case-Dy-case basls in consultaton with
USAID AOR. Said consultation will be made without delay by the PREDICT PI or her designated

— Known etiology/cause!? .

When requested to support an outbreak Investigation or response, PREDICT personne! (usually
Country Coordinator) should rapialy gather as much information about the situation as possible and
report this Information up the chain to hisher reglonal lead, who will contact the PREDICT Pl or

— Credible threat to human health? cgpates represenaive mmedaey,

In cases of disease of unknown origin, PREDICT will conskier support for govemments In response
10 outbreaks If the following critena are met:
= Credible threat to human health ikely from an Infecious cause (Dased on symptoms) or

_ |nfeCtIOUS Cause? evideno for mus-cpecies nvovement Le. st mDING) W 3scocaled animal mordiaty

= Evidence of animal origin or Involvement In disease dynamics (.q. animal host Is thought to
be invoived In transmission)
If assistance Is offerad in hese circumstances, PREDICT personnel will endeavor to keep
expactations regarding level of involvement and duration of response reasonabée, including that

— Multi-species involvement (host- S e o soen avses s ¢ e

. . nmecameoluseaselneasmabq known and the disease Isnoqlﬂnbehlmm-munanot'
]UI||P|ng)7 vector-bome transmitted, PREDICT will likely not actively participate In the Investiqation of response.
e

However, If requesiad by the affected country’s qovernment for support or by another US govemment
agency, PREDICT will consider providing assistance In consuitation with USAID.

in the case of 3 zoonotic disease outbreak with 3 dlagnosad cause, PREDICT Involvement will be
E 'd f 0 I o_0o 7 oeaennneunaseammefomamu:wopmmes
- vidence or anima Ol’lgln. An epidemic or pandemic is imminent
= Disease Is causad by a zoonotic pathoqen ?at Is a prionty for USAID Emerging Pandemic
Threats Program {e.g. Siovirus, Influenza virus, coronavirus, or henlpavirus), especially If
tere Is evidgence for muit-species Involvement
= PREDICT Invoivement Is reasonably iikely to result in information that expands on what Is
known about a priorty disease’s iransmission dynamics or distribution (Qeographic or host)
= There is a realistic doubt !at the cause of the outbreak has been property diagnosed, and
PREDICT invoivement can heip to identify the actual cause

In any case, PREDICT's role In an outbreak Invesigation or response should be primarily
aovisory to the affected country’s govemment. When requested, we alm to support in areas of
technological or knowledge gaps. The expectation for the duration of PREDICT's invoivement
should never be open-ended, and there should be a definad pian for support based on

needs, ldentified roles, and anticipated costs. n general, PREDICT'S roie should be primarily
aavisory with potential fieid support onfy In gap areas, such as identifying animal‘environmental
exposure risks, or by providing access to aitemative laboratory approaches, when the cause of
disease is unknown. Specific activities should be proposed and approved on an ongoing basis
frough the appropriate PREDICT and USAID chain.

Susaip gueas,.. W Guemson O

wWes



PREDICT’s Workforce in Action: Outbreak Assistance

, Bird and Bat
| mortality - sampling
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. ¢ Avian influenza
v Sierra Leone
[ ; |  Yellow fever
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o Rodent sampling — o Lab testing
Lassa fever ;

o Partner communications
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PREDICT Workforce Outbreak Assistance

1

Capacity gains:

* Technical information to government
(Training modules)

* safe sampling, specimen g
collection/transport, cold chain

* PPE or other equipment
Democratic Republic of Congo 2014

* NB95, gloves, Tyvek suits, faceshields, Ebola virus - Zai
- ola VIrus - Laire
cryotubes, boxes, cold chain (LN2), Nine suspected cases of Human Viral Hemorrhagic

freezer packs Fever and 2 deaths in the Bas-Uele Province was
° Labor'ator'y Testing Protocols reported, and the laboratory at INRB confirmed
. ) ) Ebola virus (EBOV) in a subset of five patient
* Assist communication and specimens. PREDICT participated in GoDRC
coordination taskforce meetings and was requested by the INRB

. Director to utilize PREDICT protocol testing for
MoH, MoAg, MoW, MoF, NGOs, secondary confirmation of EBOV. PREDICT

WHO, FAQ, MSF, etc... continued to participate in National task force
meetings and provide technical assistance until the
cessation of the outbreak.




PREDICT’s Workforce in Action —
COVIDI9 Outbreak Assistance

Technical information to
governments (training modules)

 Safe sampling, specimen
collection/transport, cold chain

PPE & other equipment

* NO95, gloves, Tyvek suits, faceshields,
cryotubes, boxes, cold chain (LN2),
freezer packs

Laboratory testing protocols

Assisting communication and
coordination

* MoH, MoAg, MoW, MoF, NGOs,
WHO, FAO, MSF, etc...

\
B =

(s

/ Nepal, Thailand, Cambodia, Tanzania 2020
COVID-19 Pandemic

several countries. Systematic investment and
technical capacity building resulted in rapid first

K detections of COVID-19 cases.

PREDICT testing platforms and outbreak response
network used for initial rule-in/rule-out testing in

\

/




The Power of PREDICT is the PEOPLE

* Throughout the PREDICT
network of 30 countries teams
have been supported to:

* Understand what is needed for
successful outbreak investigations

* Understand the biosafety and
biosecurity needs

* Understand the critical importance
of timelines, cold-chain, and rapid-
action!

* Constitute an important front-
line in each country to support
zoonotic disease investigations




Policy and Partnerships
for Health Security

Evidence-based advocacy to prevent pandemics
at the national and global scale
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Sharing Best Practices from Countries

‘,ﬂ'? PRINCE MAHIDOL
(5_."_.‘1 P M AC | AWARD CONFERENCE 20 1 8

-‘;\. Global Health
i) Security 2019

International Convention Centre

Sydney 18-20 June 2019

UN BIODIVERSITY —
€O NFEREN?E = USAlD IEMERGING PANDEMIC THREATS

COP 14 - CP/MOP9 - NP/MOP3
Sharm El Sheikh, Egypt, 2018
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What One Health Added
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High Cost of Epidemics

Putting costs in tangible, local terms to inform budgeting
for zoonotic disease prevention and control

Pp— g « ~5.300 cases
. - aths LS . . * Investigation costs
o Medical and lic health sector costs
?\ * Unpaid leave (e.g. airlines) ; o ﬂ . 3“2,41 ma:: m for uurnno s
and e;t. 3 million jobs lost — EN,W' 1esearch fund -
in tourism sector Market shutdowns and response gk
+ Cancelled flights |+ Reduced local trade
« Cwvet cullng at markets and
| breeding tarms (10,000 animals)
$10bn } Ebola
West Africa Beipng
& $10bn A  25% fewer amiving aidine
China, Hong Kong China Travel and tourism losses 3 f‘;‘s”'m‘mm“m Sovelon vk
T T T T T T T Singapore, Canada (Mainland) . 13‘6 decline In bus usage

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 $30-50bn

scors W O prcmee M rw TP g

Figures are estimates and are presented as relative size, Based upon BioEra, Workd Bank, and UNDP data. Chart updated
by EcoHoealth Alliance,

1.05%
GDP loss —  $85bn

Beyng
* Dechnes in leisure activites
(govemment order closed all movie

theaters, internet cafes and other
Public space/event avoidance (e.g. & entertanment venues on 28 April)

malls, concerts, restaurants) . (Slc"°°"' ?"" universiies closed

Guangzhou:
* 12% atendance at Trade Fair
compared to prior year

Exportsitrade and productivity losses




One Health Economics
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The Economics of One Health
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' Bangladesl

Trans R Soc Trop Med Hyg 2017; 00: 1-3
doi:10.1093/trstmh/trx039

One Health Economics to confront disease threats
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Global economic impacts of epidemics suggest high retum on investment in prevention and One Hedith cap-

acity. However, such investments remain limited, contributing to persi and vul y
to emerging ones. An interdisciplinary workshop explored methods for country-level andlysis of added vdue
of One Health approaches to disease control Key rec dations indude: 1. thinking to identify

risks and mitigation options for decision-making under uncertainty; 2. multisectoral economic impad assess-
ment to identify wider relevance and possible resource-sharing, and 3. consistent integration of environmental
considerations. Economic analysis offers a congruent measure of value complementing diverse impoct

metrics among sectors and contexts.

y Economic, E

Recent outbreaks of emerging infectious disease resulted not

t, Epidemic, Multisectoral, One Health, Prevention

ground investments remain limited, relying on reactive and

only in high health impacts, but also sub ial economic
costs locally, regionally and globally. Most emerging diseases
are 200notic, and many are driven by ogricultural intensifica-
tion and changes in land use, demographics and behavior.?
Human and animal health communities also continue to grap-
ple with endemic diseases (e.g. rabies, brucellosis), with low-
and middle-income countries disproportionally bearing the
brunt of global burden of zoonoses (some estimate over 2 bil-
lion human cases and 2 milion deaths per year)” Given the
increasing factors facilitating disease emergence and spread, a
One Health approach is needed to manage threats at the

Multisectoral data collection to inform cost-effective

disease prevention and control options

gregated resource-i ve disease

Thus, One Health approaches for eary detection and rapid
containment of outbreaks warrant economic examination. Global-
based analyses suggest high retum on investment in human and
anima hedth systems in low- and midde-income countries to
mitigate pandemic and epidemic risks, predidting USS1.8 billion
to US$4.5 billion annual expenditure would yield a >US$30 billion
to USSE0 bilion benefit per year in awided cost“® Analysis of
country-level impacts can provide tangible information for policy
making, based on locdlly relevant and occurate data and aligned
with local priorities and options. Since economic analysis of inte-
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Multisectoral Risk Reduction Guidance

- - Ll pi Taking a Multisectoral, One Health Approach: % @ ;m ‘%‘7 e
Connecting Global Priorities: A Tripartite Guide to Addressing N 7

Biodiversity and Human Health Zoonotic Diseases in Countries
A State of Knowledge Review @
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IMPACT ASSESSMENTS

Over 12,400 downloads
from World Bank websites

*a

@unisor O

United Nations Office for Dissster Risk Reduction

United Nations IBRD « IDA | WORLD BANKGROUP \41\ Organization Biological Diversity

WD) e e @THE WORLD BANK s@‘jv, World Health % Convetionon &
« " : N I' 3



Making One Health Operational
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Prevention Policies & Practices

NE #
EALTH

OPERATIONAL FRAMEWORK FOR STRENGTHENING
HUMAN, ANIMAL, AND ENVIRONMEN TAL PUBLIC HEALTH
SYSTEMS AT THEIR INTERTACHE

@mmm

STAGE

DOMAIN PREVEN DETECT RESPOND RECOVER

. Access to information for risk
o0 L8 assessment and mitigation: List of
and pathogens in country; list of known
information

disease hosts and reservoirs in
country; prior finding of exposure
in country (e.g., antibodies to
pathogen); risk forecasting e.g.,
weather data for climate-sensitive
diseases

Contacts established between
ministries

Chain of command for information
reporting

Population-specific and sensitive
messaging (e.g., gender or cultural)

National, regional, or intemational
access to laboratory diagnostics
(known and novel)

Sentinel surveillance in animals
(wild or domestic) or vectors and
investigation

Hazard identification and other
relevant stages of risk analysis
Risk mitigation (e.g., at points
of entry)

Identification of vulnerable
populations (heightened risk and/or

Chain of command for
information reporting
and verification

Regional risk profile

Population-specific and
sensitive messaging
(e.g., gender or cultural)

National access to
laboratory diagnostics
(known pathogens

and toxicology);
confirmatory analysis at
reference laboratory, if
needed

Disease prioritization

Detection at point of
entry

Identification of
vulnerable populations

Chain of command for

Multisectoral resilience

information reporting and action | planning and prioritization

Pre-identification of risk factors
likely to facilitate spread; multi-
sectoral awareness of relevant

risk and response protocols

Ongoing coordination among

authorities and between
relevant ministries, affected

sectors, logistical players (e.g.,
medical supply chain, treatment

centers, vaccine producers,
security), the media, and the
public

Population-specific and
sensitive messaging (e.g.,
gender or cultural)

Risk management for disease

control, including via contact

tracing, awareness campaigns,
etc.

Medical freatment, where
relevant

Control at point of entry

Containment to reduce
potential for cross-border
spread

Identification of vulnerable
populations

After-action review

and refinement of
communication/information
dissemination strategies

Population-specific and
sensitive messaging (e.g.,
gender or cultural)

Health systems
strengthening (general)
Risk mitigation measures,
e.g., universal vaccination
campaigns
Climate-smart and other
resilient health care
infrastructure

Risk assessment
refinement (e.g., with new
epidemiological analyses)
Continued medical
treatment provision, where
relevant

Biosafety (facility and
personnel)

Identification of vulnerable
populations



Moving from Pandemic Response
toward Risk Reduction
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Technical Expertise: In Emergencies and in Peacetime

2019 novel Coronavirus S Blueprint MEETING OF THE OIE AD HOC GROUP ON MERS-CoV

Global research and innovalion forum: lowards a research & '.-

roodmap : g p Paris, 22 ~24 January 2019

I, -

SELECTED KNOWLEDGE GAPS y -

Some knowledge gops ment being highlighted given ther relevance fo the goals that have been Background

sat forth.
| 1. Modes/duration of pen;HO-m MERS-CoV 1s not an OIE listed disease. However OIE Member Countries would be obliged to report to the OIE a
J fransmission, role of different oge groups confirmed case of MERS-CoV in animals. as an “emerging disease™ with public health impact in accordance with
32. Importance of pre-/asympiomatic Article 1.1.4 of the OIE Terrestrial Animal Health Code. A detailed case definition for reporting positive MERS-
A gmﬂ iy CoV cases to OIE was published in May 2017 that would help the Member Countries to identify confirmed and
, markers in MERS-CoV T | ace ' . R .

Rk A& ok ond " &“""9"_ te ol stobily of the vius ond suspected MERS-CoV cases in camels and, accordingly. report positive cases to the OIE

http://www oic.int/en/scientific-expertise/specific-information-and-recommendations/mers-cov,

) Groups ot high risk of severe disease World Organisation for Animal Health

. Pathophysiclogy of severe disease
. Cinicol prognoss associated with viral
load: and immunomarkers
S. Potentiol for anfibody dependent
enhancements o disease/infechion
4. Adequate animal models that con
mimic human disease charocteristics

Home > Scientific expertise > Specific information and r 1dations > Questions and A s on the COVID-19

Questions and Answers on the 2019 Coronavirus Disease (COVID-19)

« What causes COVID-19?

Coronawiruses (CoV) are a family of RNA (nbonucieic acid) viruses. They are called coronaviruses because the virus particle exhibits a

. Strength, duratfion of immunity, cellular
charactenstic ‘corona’ (crown) of spike proteins around its ipsd envelope. CoV infections are common in animais and humans. Some strains of

immunsty |
2. Possibifty of ent i di e CoV are zoonotic, meaning they can be transmitted between animals and humans, but many strains are not zoonotic

"°_°°"‘°"°" b In humans, CoV can cause illness ranging from the common cold to more severe diseases such as Middie East Respiratory Syndrome (caused
3. Animal models fovpncnfwmo vaccines by MERS-CoV), and Severe Acute Respiratory Syndrome (caused by SARS-CoV). Detailed investigations have demonstrated that SARS-CoV
4. Animal modelks for evaluating potential was transmitted from civets to humans, and MERS-CoV from dromedary camels to humans

In December 2019, human cases of pneumonia of unknown ongin were reported in Wuhan City, Hubed Province of China (People’s Rep. of). A
new CoV was identified as the causalive agent by Chinese Authonties. Smnce then, human cases, most of them with travel history to Wuhan or
Hubei region, have been reported by several provinces in China (People’s Rep. of) and by a number of other countnes. For up 1o date
information piease consult the WHO website

The CoV which causes COVID-19 has been designated as SARS-CoV-2 by the International Committee on Taxonomy of Viruses (ICTV); this 15
the scientific name. The virus may also be referred 10 as “the COVID-19 virus™ or “the virus responsible for COVID-19". COVID19 refers to the
disease caused by the virus

o)

Assays fo evaluale immune resporse lo

vaccines

4. Design of lale phase vaccine clinicol
tnals

1. How to address drivers of fear, anviefies,
| rumours, sfi

- 2. How o promote acceptance, uptake,
adherence to public health measures
ond implement ethics, R&D nnovations
into education

1. Ethics questions around the inclusion of
vulnerable populafions in research

2. Besi methods fo :molve ond semime
communities

in research

« Are animals responsible for COVID-19 in people?

? V World Health The predominant route of transmission of COVID-19 appears to be from human to human

\1 O Current evidence suggests that the COVID-19 virus has an animal source. Ongoing investigations are important for identifying the animal source
\l V rga ni ZatIO n (including species involved) and establishing the potential role of an animal reservoir in this disease. Yet, 10 date, there is not enough scentific




Intergovernmental Policy Change

CITES: In Sickness and in Health?

Mass mortality events in wildhife associated with disease and
multiple stressors appear to be increasing (Fey and others
2015), and a lack of rapid access to diagnostic analyses can
hamper conservation responses. Timely diagnosis is a crucial
factor for effective discase investigation and response in
humans and agricultural species, but it is abo critical for
wildlife conservation in the face of mass mortality. Rapid and
accurate diagnoses, especially for unusual agents or in unu

sual species, often require advanced laboratory techniques
which are currently unavailable in many countries, Efficient
international collaboration among field and laboratory s1aff
can therefore be critical for effective conservation.

The Convention on International Trade in Endanger
Species of Wild Fauna and Hora (CITES) regulates moy
ment of species threatened with extinction. Under CITE
diagnostic specimens from listed species are effective
considered trade products, requiring permits for intern
tional movement, While due process is surely warranted
prevent overexploitation and ensure fair and equitable v

of genetic material, mechanisms are critically needed f

ment and processing may also present technical challenges.
In any given setting, a gap in cold chain may compromise
sample quality if proper storage facilities are not available in
addition 1o delaying access to critical information that could
inform control measures,

Solutions to facilitate international collaboration to
control discase impacts on threatened and endangered spe
cies are critically needed. A recent CITES-OIE collaborative
agreement (CITES-OIE 2015) may provide a framework for a
new pathway for collaboration, Through a mechanism that

could be agreed upon by CITES, international or regional

reference laboratories officially linked to the World Organ-
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GUIDANCE ON INTEGRATING BIODIVERSITY CONSIDERATIONS INTO ONE HEALTH
APPROACHES'

3 Integrated data collection, monitoring and surveillance

37. Promote integrated mechanisms of data collection, monitoring, review and survetllance, which are
central to the effecnive implementanion of One Health approaches, including the following

(a) Strengtheming national surveilllance capacity for early warming. prevention and control of
discase outbreaks by establishing coordinated active surveillance systems that facilitate systematic inputs
and data exchange between public health, environment, wildlife and other sectors;

(b) Establishing data-sharing platforms between the field level and national levels, with a view
to establishing a central surveillance mechanism to gather and dissemuinate data:

(<) Collecting and disseminating geospatial data of high-nisk arcas for disease transmission in
biodiversity hotspots.

(d) Developing alternative scenarios that jointly predict effects on biodiversity, ecosystems
and human health for the design of sustainable conservation strategies:

(e) Identifying and scaling up best practices in the sustamnable management of ecosystems and
health owtcomes. sharing this knowledge wvia available tools and shared knowledge platforms in
mformation technology, and supporting technological development and mnovation to develop new data
collection methods, such as citizen science; e-health platforms, ete

More reliable, efficient movement of emergency
diagnostic specimens from wildlife for investigation
of animal and public health disease threats

Adoption of One Health approaches for integrated
health and biodiversity risk assessments, sentinel
surveillance, and cost-effective prevention strategies
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Identifying Health Security Gaps

Terms appearing in country reports

Wild Environment One Health Weather/Climate*
animal/Wildlife
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/3% of countries reported gaps, mainly:

Poor coordination (e.g. planning, response)
Poor data integration from wildlife and/or
environment sector

Wildlife disease surveillance not operational
Workforce shortages
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THE ROLE OF ENVIRONMENT
IN ONE HEALTH AND
NATIONAL HEALTH SECURITY
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Are One Health-relevant policies in place for health security?

* Do countries consider infectious disease risk in land
use planning?

* Do they have a cross-ministerial effort to address
zoonotic diseases?

* Do they share surveillance data across veterinary,
wildlife, and public health professionals?
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