From: Jonna Mazet <jkmazet@ucdavis.edu>

To: Peter Bogner <peter@gisaid.org>

cC: Dennis Carroll <dcarroli@usaid.gov>;Eddy Rubin <erubin@metabiota.com>
Sent: 2/6/2018 8:07:09 PM

Subject: Re: Thank you ...

Dear Peter -- thank you!
It was wonderful to spend time with you, learn from your experiences, and begin what I hope will be a

wonderful collaboration.
I hope we can add value to your endeavors, as you have most seriously already enriched ours,

Jonna

On Tue, Feb 6, 2018 at 2:04 PM, Peter Bogner <peter(@gisaid.org> wrote:
Hi guys,

Just a quick note to say thank you for sharing your enthusiasm about the importance of GVP. It is
your strong conviction and true team spirit that reminds me of when we got our Initiative of the
ground, no less against all odds. Moments ago, another group lead by Elon Musk showed they can
inspire to prevail, successfully sending a peculiar test payload into orbit, while making their booster
rockets land safely. http://www.spacex.com/webcast

You have the team and most of the right ingredients to be successful. Do count on our support!
Thanks you for your very sincere interactions with me in Bangkok /\

Peter
Santa Monica
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From: Andrew Clements <aclements@usaid.gov>

Sent: Wed, 13 Jun 2018 17:42:15 +0200

Subject: Re: EN / Suspected Ebola breaks out in Kiryandongo
To: Kirsten Gilardi <kvgilardi@ucdavis.edu>

Cc: Jonna Mazet <jkmazet@ucdavis.edu>, Mike Cranfield [l md sl DY l sl W H David John Wolking

<djwolking@ucdavis.edu>, "predictmgt@usaid.gov" <predictmgt@usaid.gov>

Either 1s fine.

Andrew Clements, Ph.D.

Senior Scientific Advisor

Emerging Threats Division/Office of Infectious Diseases/Bureau for Global Health
U.S. Agency for International Development

Mobile phone: 1-571-345-4253

E-mail: aclements@usaid.gov

For more information on USAID's Emerging Pandemic Threats program, see: http://www.usaid.gov/ept2

On Wed, Jun 13, 2018 at 5:31 PM, Kirsten Gilardi <kvgilardi@ucdavis.edu> wrote:

Thanks Andrew: I will communicate with Benard this morning, and let him know that if the GOU/UVRI asks PREDICT
to test samples from this case using PREDICT viral family protocols, that we are approved to move forward.
Benard could also proactively reach out to Owe on this, if that is preferred or acceptable? Just let me know.

I’ll keep you all posted.

-Kirsten

On Jun 13,2018, at 3:05 AM, Andrew Clements <aclements@usaid.gov> wrote:

See below for some talk about Predict possibly being asked to test for other pathogens.
If Predict is asked by GOU/UVRI and you have budget, you have my pre-approval to proceed.

Andrew P. Clements, Ph.D.

Senior Scientific Advisor

Emerging Threats Division/Olffice of Infectious Diseases/Bureau for Global Health
U.S. Agency for International Development

Mobile phone: 1-571-345-4253

Email: aclements@usaid.gov

Begin forwarded message:

From: Lisa Kramer <lkramer@usaid.gov>

Date: June 13, 2018 at 11:46:46 AM GMT+2

To: Wilberforce Owembabazi <wowembabazi(@usaid.gov>

Cec: Gregory Adams <gadams@usaid.gov>, Andrea Long-Wagar <alongwagar@usaid.gov>, Mark Meassick
<mmeassick@usaid.gov>, Jo Lesser-Oltheten <jlesser@usaid.gov>, Laura Gonzales
<lgonzales@usaid.gov>, Michelle Lang-Alli <mlang-alli@usaid.gov>, Kassahun Belay
<kbelay@usaid.gov>, Sarah Paige <spaige@usaid.gov>, "ETD Unit Mail List (USAID)"
<ghsdunitmaillistusaid@usaid.gov>, outbreak@usaid.gov, Andrew Clements
<aclements@usaid.gov>

Subject: Re: EN / Suspected Ebola breaks out in Kiryandongo

Thank you Owe and thank you for keeping the broader group informed of the status.

For the specific request to PREDICT, please copy Andrew Clements, Mandy, Sarah and me. This should help to expedite PREDICT's
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contractual approval process for supporting the lab response. Andrew is the PREDICT AOR.

Best,
Lisa

Lisa Kramer

Regional Emerging Pandemic Threats Advisor
USAID/Kenya and East Africa
+254-20-862-2107 (Office)

R=eIXe ) =Isl (Mobile)

On Wed, Jun 13, 2018 at 9:58 AM, Wilberforce Owembabazi <wowembabazi@usaid.gov> wrote:

Hi Lisa,

Thank you for the quick turn round with alternative solution to identifying cause of Ebola-like
symptoms with negative VHF laboratory results. We will get in touch with USAID PREDICT
to run more tests and additional investigations to determine the cause of deaths. This complicates
the GOU reluctance to declare outbreaks where communities suspect that labs are influenced by GOU to falsify results.
In the past we have had situations where communities have protested results from central labs
especially where people are dying and laboratory tests are negative for usual suspect infections.
We will follow this up and update you accordingly.

Thank you.

WILBERFORCE OWEMBABAZI, MD, MPH
PMS- Global Health Security Agenda, Office of Health and HIV
U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT

REDACTED

Telephone: Office: (256) 414-306-002 ext. 6637 |Mobile: [IR{=IDJXCHAL=D)

USAID.gov | wowembabazi@usaid.gov | @USAID

On Wed, Jun 13, 2018 at 9:20 AM, Lisa Kramer <lkramer@usaid.gov> wrote:

Thank you Owe. Is UVRI continuing with other tests to try to determine the cause?

The USAID PREDICT project supported lab is also located at UVRI and they may be able to run the samples through the PREDICT
protocols to determine if the pathogen to help narrow the diagnosis.

Lisa

Lisa Kramer

Regional Emerging Pandemic Threats Advisor
USAID/Kenya and East Africa
+254-20-862-2107 (Office)

=DV U =D R (Mobile)

On Wed, Jun 13, 2018 at 9:09 AM, Wilberforce Owembabazi <wowembabazi(@usaid.gov> wrote:

Hi All,

This is to update you that UVRI results for the Ebola suspect in Kiryandogo are negative for
all Viral Hemorrhagic Fevers (VHF).

Thanks,

WILBERFORCE OWEMBABAZI, MD, MPH
PMS- Global Health Security Agenda, Office of Health and HIV
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U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT

REDACTED
Telephone: Office: (256) 414-306-002 ext. 6637 |Mobile: JIR{=IDYXSHA I =ID)

USAID.gov | wowembabazi@usaid.gov | @USAID

On Tue, Jun 12, 2018 at 2:56 PM, Gregory Adams <gadams@usaid.gov> wrote:

Dear Andrea,

I have reached out to our contact at WHO Kampala for updates. Nothing more to report yet.
We'll get the UVRI test results as soon as they are available. No Government mobilization at

this point in time. No NTF meeting called.
We will keep you posted.

Gregory J. Adams
Global Health Security Agenda (GHSA) Advisor

USAID Mission Kampala

Cellphone: IRI=IB)N1 ="

Office Phone: +256 0414 306001 ext. 6599
Email: gadams@usaid.gov

On Tue, Jun 12, 2018 at 1:43 PM, Andrea Long-Wagar <alongwagar@usaid.gov> wrote:

Dear Greg,

Thank you for this information. Please keep us posted on the results from uvri. Is there
anymore information about the suspected case? Has the government mobilized an
investigation team to trace potential contacts?

Thank you
Andrea

Andrea Long-Wagar, ScM, MPH, CPH
Senior Infectious Disease Advisor
USAID Africa Bureau

Phone: 202-712-4514

Cell phone: 3=V e3]=I0)

E-mail: alongwagar@usaid.gov

Sent from my iPhone

On Jun 12,2018, at 1:00 AM, Gregory Adams <gadams@usaid.gov> wrote:

FYT Urgent - Suspected case of Ebola/Marburg in Kiryandongo District in the
Western Region of Uganda. Sample from deceased victim has been sent to
UVRI for testing. We will track this with the Emergency Operations Center.
Regards,

Gregory J. Adams
Global Health Security Agenda (GHSA) Advisor

USAID Mission Kampala

Cellphone: RS8N I=8]

Office Phone: +256 0414 306001 ext. 6599
Email: gadams@usaid.gov
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From: Ricardo Echalar <rechalar@usaid.gov>

Date: Mon, Jun 11, 2018 at 5:59 PM

Subject: Fwd: EN / Suspected Ebola breaks out in Kiryandongo

To: ghsdunitmaillistusaid@usaid.gov, Wilberforce Owembabazi <wowembabazi@usaid.gov>, Gregory
Adams <gadams@usaid.gov>

FYI - sample sent to UVRI for confirmation

Ricardo Echalar, MPH

Senior Public Health Advisor

Office of Infectious Di Emerging Threats Division
Bureau for Global Health

U.S. Agency for International Development (USAID)

2100 Crystal Drive, 8th Floor - 8088B

Arlington, VA 22202

(m) BRIE)XA=pN| New number (w) +1.571.551.7456 | E-mail: rechalar@usaid.gov

USAID Contractor
GHSI-IIl - CAMRIS International, Inc.

---------- Forwarded message ----------

From: GPHIN Alert - Alerte RMISP <gphin-rmisp@phac-aspc.gc.ca>
Date: Mon, Jun 11, 2018 at 10:53 AM

Subject: EN / Suspected Ebola breaks out in Kiryandongo

To: rechalar@usaid.gov

This is an automated alert from the GPHIN System, please do not reply to this e-mail. The following
article is brought to your attention and may require action on your part.

Publication language: EN
Article ID: 1003418616
Received: 2018-06-11 14:02 UTC
Published: 2018-06-11 14:01 UTC
Location:
» Uganda
o Central Region
= Kayunga District
= Bweyale
o Western Region
= Kiryandongo
News provider: MANUAL

Publication name: pmldaily.com

Suspected Ebola breaks out in
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Kiryandongo
Posted on June 11, 2018

KIRYANDONGO — A disease, suspected to be Ebola or Marburg
haemorrhagic fever, has broken out in Kiryandongo district.

On Sunday morning, a woman patient identified as Cungi Odoki, a resident of
Bweyale town council, was admitted with signs of the two ailments but died
shortly after arrival.

According to the district Secretary for Health Rashid Okecha, health officials
tried all they could to give her treatment but in vain.

“The woman was admitted at around 8am on Sunday with a severe fever and
blood was flowing out of her body passing through every opening,”Okecha
said.

He, however said a blood sample has been taken to the Uganda Virus Research
Institute.

“After testing, we shall be able to ascertain what the patient was suffering from.

The deceased will however be buried today Monday to avoid any chances of
contact being made,”’Okecha said.

According to Okecha, burial will be carried out by the medical control team.

Efforts to get additional information from the hospital’s medical superintendent
were futile as our calls went unanswered.

Okecha said the community is going to be sensitised to take preventive
measures against the virus.

The original article is available at
http://www.pmldaily.com/news/2018/06/0935723-49723 .html.

This email has been sent because you participate in the Global Public Health Intelligence Network;
it was sent by the Centre for Emergency Preparedness & Response, Public Health Agency of
Canada, 100 Colonnade Road, A.L. 6201 A Ottawa, Ontario, Canada K1A 0K9. We dislike spam
as much as you do, so if you're no longer interested in receiving email alerts, you may unsubscribe
at any time.
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Sent: Mon, 9 Jan 2017 11:38:15 -0800
Subject: Fwd: FW: Beijing Meeting: canceling participation

From: Jonna Mazet <jkmazet@ucdavis.edu>

To: Carlos Morel <@z = BYANGEN=PE>, rcuri@cdts.fiocruz.br, (i nd=iDJA DR Carlos M Morel
<morel@cdts.fiocruz.br>, Dennis Carroll <DCarroll@usaid.gov>

Cc: Katie Leasure <kaleasure@ucdavis.edu>, Cara Chrisman <cchrisman@usaid.gov>

Untitled attachment 00094.htm
20170115 _MEDICIS ZEZ5GI.PDF

Dear Carlos,

I'm very sorry to hear this decision. Katie has looped me into the chain. Please know that we are doing everything we can to
comply with US federal funds policy, as we are subject to all of the US government rules with our USAID funding. A couple
of years ago, the US government increased their stringency on business class travel, and most US employees are now asked
to spend extra days on layover mid-trip to avoid their traveling business class. Unfortunately, UC Davis has implemented
policies to make sure we comply with those regulations and policies. For Bellagio, we had requested an exception, but it was
not granted. Hence our encouragement of other approved exceptions to policy, including medical and need to travel
expediently without time for rest. Those are US federal exceptions, not UC Davis'.

Because of your email and our desire to make this project feasible for those involved, we are again requesting an exception
that is appropriate and auditable for US federal funds. I am hopeful but can't yet be optimistic. Perhaps Dennis can weigh-in.
There is a "more than 14 hour rule" that we haven't been able to use recently, but it is still in the regulations. We are hoping
that regulation will help us to acquire a blanket exception for GVP.

Please know that Katie and our team are doing absolutely everything we can to comply with the US federal rules and make
the travel most comfortable and appropriate for full participation.

All my best and still hoping to see you,

Jonna

From: Carlos Morel [mailto:morel@cdts.fiocruz.br]

Sent: Saturday, January 07, 2017 1:41 AM

To: Dennis Carroll

Cc: Cara Chrisman; Renata Curi Hauegen; katherine Leasure
Subject: Beijing Meeting: canceling participation
Importance: High

Dear Dennis,

I am terribly sorry to inform you that, due to the travel policy of the University of California at Davis, I decided to cancel my
travel to Beijing. I am, I repeat, very sorry to take this decision and I know I owe you the reasons that made me take it:

* From January 15 to January 19 I will travel Rio-Paris-Geneva and back to Rio, as you may see in the attached
document; the travel to Beijing means another very tiring travel in less than a month;

* [ have been serving at boards of directors of several organizations (TB Alliance, MMV, DNDi, FIND), twice as the
chairperson; I never asked any salary or consultation fees, my participation has always been “pro bono” because I
believed and trusted in their mission and goals; my only request, to fly business class, was not a problem, as their travel
policies allowed that for long travels (with no need to present a doctor’s note);

* [ have already traveled to China, back in 2007, and know how hard it is; for me it was then quite a big surprise that
UC at Davis does not have, in its policy, any differentiation between short and long travels; this reminds me the life and
death of my good friend John La Montagne who, submitted to another bad travel policy, had to travel economy very
frequently and died in Mexico airport;

» As a MD myself, of course I do have several colleagues who could give me a "doctor’s note supporting your need
Jor business class”; the day I would consider myself a sick person I will stop traveling immediately and will not ask a
colleague to give me a fake certificate; what is the purpose to adopt a strict bureaucratic rule if you acdept such a
simple way to avoid or bypass it?

* The travel policy is so unbelievable that it would allow a business ticket if I would arrive the day the meeting would
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start - but if I want to rest 1-2 days I must fly economy...

A global program (as the GVP should be), has to adopt a much more flexible and less bureaucratic policy. I was really
surprised we could not receive a simple, non-binding preliminary air travel reservation in order to comply with our own legal
procedures - getting a travel license from the Government and applying for an official passport which would waive the need
to get a visa from Chinese authorities.

I hope my decision will not harm Renata’s participation or her decision to join the GVP. She is a young and brilliant lawyer
who can contribute a lot to the program.

Best regards,

Carlos
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DELTA Voyages SA

Quai du Seujet 28
Case Postale 192
1211 Genéve 8

DELTA O

Tel.: +4122-7313535 VOYAGES
Fax: +41 22 - 738 25 55
Email: annemarie.imobersteg@delta-voyages.ch
Web: www.delta-voyages.ch
Date: 04.01.2017 Time: 14:10h
Your travel agent: Annemarie Imobersteg
Travel Document - E-Ticket and Itinerary Receipt
Passenger: MEDICIS MOREL/CARLOS MR Booking reference Amadeus: ZEZ5GI
Booking reference Airline: AF/ZEZ5GI
Ticket number: 057-1218215790, issued Issued by: AIR FRANCE
Date Route Flight/Service from/to Class
Sun, 15. Jan RIO DE JANEIRO RJ - PARIS FR AF 443 17:40 -07:40 +1  BUSINESS
Mon, 16. Jan PARIS FR - GENEVA CH AF 1842 10:00 - 11:10 BUSINESS
Wed, 18. Jan GENEVA CH - PARIS FR AF 1043 20:30 - 21:40 BUSINESS
Wed, 18. Jan PARIS FR - RIO DE JANEIRO RJ AF 442 23:35-08:10 +1 BUSINESS
Flight Date From To Departure Arrival
Sun, 15. Jan  RIO DE JANEIRO RJ PARIS FR 17:40 h 07:40 h
- GALEAQO A.C JOBIM INTL CHARLES DE GAULLE Check-in Flight duration:
T Mon, 16. Jan TERMINAL 2 TERMINAL 2E - AEROGARE 2 before: 11:00 h
AF 443 TERMINAL E 16:40 h
ted b
s EANLE Reservation Class: | - BUSINESS, CONFIRMED
Seat: 04B
Free Baggage 2 piece(s) per traveller MEDICIS MOREL/CARLOS MR
Allowance
Fare Basis: ISFBR
Not valid
before/after 15JAN/ 15JAN
Info Aircraft: BOEING 777-300ER (subject to change)
On board:SNACK/MEAL
Check-In
Flight Date From To Departure Arrival
Mon, 16. Jan PARIS FR GENEVA CH 10:00 h 11:10 h
CHARLES DE GAULLE GENEVA INTERNATIONAL Check-in Flight duration:
b TERMINAL 2F - AEROGARE 2 TERMINAL 1 before: 1:10h
AF 1842 TERMINAL F 09:20 h
operated by . )
AIR FRANCE Reservation Class: J - BUSINESS, CONFIRMED
Seat: 05C
Free Baggage 2 piece(s) per traveller MEDICIS MOREL/CARLOS MR
Allowance
Fare Basis: ISFBR
Not valid
before/after 16JAN/ 16JAN
Info Aircraft: AIRBUS INDUSTRIE A318 (subject to change)
On board:SNACK
Check-In
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Flight Date From To Departure Arrival
Wed, 18. Jan GENEVA CH PARIS FR 20:30 h 21:40 h
GENEVA INTERNATIONAL CHARLES DE GAULLE Check-in Flight duration:
AlRFRANCES TERMINAL 1 TERMINAL 2F - AEROGARE 2 before: 1:10h
AF 1043 TERMINAL F 19:50 h
operated by . )
AIR FRANCE Reservation Class: J - BUSINESS, CONFIRMED
Seat: 03C
Free Baggage 2 piece(s) per traveller MEDICIS MOREL/CARLOS MR
Allowance
Fare Basis: ISFBR
Not valid
before/after 18JAN / 18JAN
Info Aircraft: AIRBUS INDUSTRIE A321 (subject to change)
On board:MEAL
Check-In
Flight Date From To Departure Arrival
Wed, 18. Jan PARIS FR RIO DE JANEIRO RJ 23:35h 08:10 h
- CHARLES DE GAULLE GALEAO A.C JOBIM INTL Check-in Flight duration:
AIRFRANCES Thu, 19. Jan  TERMINAL 2E - AEROGARE 2 TERMINAL 2 before: 11:35 h
AF 442 TERMINAL E 22:35h
openated by R i Class: | - BUSINESS, CONFIRMED
AIR FRANCE eservation ass: | - ;
Seat: 02E
Free Baggage 2 piece(s) per traveller MEDICIS MOREL/CARLOS MR
Allowance
Fare Basis: ISFBR
Not valid
before/after 18JAN / 18JAN
Info Aircraft: BOEING 777-300ER (subject to change)
On board:MEAL/BREAKFAST
Check-In
Ticket and price details Ticket number: 057-1218215790 for MEDICIS MOREL/CARLOS MR Issued by: AIR
FRANCE
Issuing Agency: DELTA VOYAGES SA IATA number: 81200136
Place of Issue: GENEVE 8 Date of Issue: 04JAN17
Form of payment: TP XXXXXXXXXXX1758
Endorsements: -ORIG BR- 2PC/32KG NON ENDO/ FARE RSTR COULD APPLY
This Itinerary/Receipt constitutes the 'passenger ticket' for the purpose of Article 3 of the Warsaw Convention and the Montreal Convention,
except where the carrier delivers to the passenger another document complying with the requirements of Article 3. Carriage and other services
provided by the carrier are subject to conditions of carriage, which are hereby incorporated by reference. These conditions may be obtained from
the issuing carrier or online at: http://www.iatatravelcentre.com/tickets.
Please ensure you have obtained and read these important conditions prior to the commencement of travel.
The flight(s) calculated average CO, emissions is 1953,77 kg per person.
Source: ICAO Carbon Emissions Calculator
For our business travellers, during our closing hours, phone number +41 22 518 39 88
is available for emergencies only (extra costs involved).
An additional advantage from your travel agency

UCDUSRO0009017



WHERE THE REST OF THE WORLD FALLS AWAY

Discover two extraordinary resorts

One&Only One&Only

THE PALM ROYAL MIRAGE
Dubai Dubai
With its enviable location on the tip of one of the world's most spectacular Discover majestic accommodation in this landmark city of old and new
landscapes, Palm Island, uncover Dubai's most stylish beach resort. Arabia where a few steps away is a private coastline to treasure.

oneandonlyresorts.com /dubai
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Sent: Tue, 31 Jan 2017 09:40:09 -0800
Subject: Fwd: [predict] [predict-outbreak] Fwd: FAO Rapid Risk Assessment H5N8 HPAI Uganda
From Jonna Mazet <jkmazet@ucdavis.edu>

Billy Karesh <karesh@ecohealthalliance.org>

Cc redlct outbreak@ucdavis.edu, Benard Ssebide 4l ad=d PDJA DB . Vike Cranfield
, Kirsten Gilardi <kvgilardi@ucdavis.edu>

ATT00001.htm htm

H5N8 Uganda RRA .xIsx

RA- H5N8 Draft 1Uganda Jan 31.docx
ATT00002.htm

Thanks, Billy,

Just checking is this an FYT for P-2 or are they asking for Benard's or our team's input?
Just let us know,

J

On Tue, Jan 31, 2017 at 9:34 AM, William B. Karesh <karesh@ecohealthalliance.org> wrote:

FY]I, please share with Lisa Kramer, her email isn't pooping up on my phone.

Sent from my iPhone
William B. Karesh, D.V.M
Executive Vice President for Health and Policy

EcoHealth Alliance
460 West 34th Street - 17th Floor
New York, NY 10001 USA

+1.212.380.4463 (direct)
+1.212.380.4465 (fax)
www.ecohealthalliance.org

President, OIE Working Group on Wildlife
Co-chair, [IUCN Species Survival Commission - Wildlife Health Specialist Group

EPT Liaison - USAID Emerging Pandemic Threats - PREDICT 2 program

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health and
delicate ecosystems. With this science we develop solutions that promote conservation and prevent pandemics.

Begin forwarded message:

From: "Kreindel, Silvia (AGAH)" lﬂ!_.m.!_.l
Subject: FAO Rapid Risk Assessment HSN8 HPAI Uganda

Dear colleagues,

Within the FAO mandate, we are monitoring this year detection of HSN8 HPAI in Uganda. We are

conducting a rapid risk assessment (RRA) in order to answer the following risk questions: (1) What is the
likelihood of HSN8 spread from Uganda to another countries in the regions, (2) What is the likelihood of
further spread of the virus within Uganda?, and (3) What will be the consequences of the spread of HSNS in

the Uganda’s commercial and backyard poultry production system within the next 6 months?
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Attached you find a draft document (work in progress) describing the available information and the reporting
the of the risk questions we would like to submit for your evaluation. We are kindly asking for your
availability on answering to our risk questions (excel file). Considering the urgency of the matter we are
asking you to provide your answers by sending back the completed excel file by Thursday February 2. The
time required for answering to our risk questions would not be more than 10 minutes.

Your comments and participation will be acknowledged in the final RRA report.

I apologize for the urgency. Sincerely we hope you could participate in this risk assessment exercise,
providing your valuable expertise and contribution.

Please do not hesitate to contact us for any question or doubt.

Best regards,

Claudia Pittiglio, Paolo Calistri, and Silvia Kreindel

Dr Silvia Kreindel

Epidemiologist / Risk Analyst

US/UN Mission - USDA

Animal Health Division

REDACTED

Office Phone: Js{=IBJNNOAN=D]
Celt

UCDUSR0009020



UCDUSR0009021



Avian influenza in Uganda: A Rapid Qualitative risk assessment
Background
a. Global picture

Several Highly Pathogenic avian influenza (HPAI) serotypes and clades are actively circulating
around the world. An important wave of the latest HPAI incursions is currently associated to the
presence of H5N8 linked to wild birds migration. This wave relates to the detection of HSN8 HPAI
strain in June, 2016 in Southern Russia. Since then, it has been spreading globally, following wild
birds’ migratory routes, and detected in over 30 countries in Asia, Europe and Africa. As of today,
no human cases of avian influenza HSN8 have been reported in relation to the current circulating
virus or other viruses of this subtype. Other circulating strains include the detection of HSN6 HPAI
in Japan and Republic of Korea, and the presence of several HSN1 HPAI clades circulating
endemically in Egypt, Indonesia and Nigeria. (India also?)

Co-circulation and multiple infections of avian influenza viruses in poultry or wild birds provide
opportunities for recombination of viruses of different origins. Figure 1. Shows the global
distribution of HPAI events in domestic birds, wild birds, and humans.

HPAI events, global, domestic/wild birds, human, by onset date O1 June 2016 - 31 January 2017

Outbreaks

Q HS HPA Domestic
A HS HPA Wild

@ HSN1 HPAl Domestic

A HSN1 HPA Wild

% HSN1 HPA Human Case
® HSN2 HPAl Domestic

A HSN2 HPAI Wild

O HSN6 HPAI Domestic
A HSNG HPAI Wild

¢ H5N6 HPAl Human Case
® HSN8 HPAI Domestic

A HSN8 HPA! Wild

A HSNS HPAl Wild

@ HSNS HPAI Domestic

A H7N1 HPA! Wild
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Figure 1. Global distribution of HPAI events in domestic birds, wild birds, and humans from 1
June 2016 to January 31, 2017 while Figure 2 shows the HSN8 HPAI events during the same time
period

H§N8 HPAI events, global, domestic/ wild birds, by onset date 01 June 2016 - 31 January 2017

Outbreaks

@ Domestic last 15 days

A Wild last 15 days

@ Domestic 16 - 30 days ago
A Wild 16 - 30 days ago

@ Domestic 31-60 days ago
A Wild 31-60 days ago

O Domestic 61 - 90 days ago
A Wild 61 - 90 days ago

(O Domestic over 90 days ago (‘\‘
A Wild over 90 days ago EMPRES'Y

As shown on Figure 3, outbreaks of HSN8 in wild birds since June, 2016 appear to
precede the ones on domestic birds.
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Figure 3. Outbreaks of HSN8 in birds (domestic, wild, and captive) from June 2016 until January
31,2017

b. Situation in the region .
Situation in Uganda

On January 2, 2017, massive mortality in wild birds (white-winged terns, Chlidonias leucopterus)
was reported in Uganda. The incident started in mid-December, 2016 along the shores of Lake
Victoria in Lutembe bay (Wakiso District), and in Kachanga village in Masaka district (1,200 deaths
over an estimated population of 2000 animals, mortality rate of 60%). On January 13, the Uganda
Virus Research Institute confirmed the presence of H5 HPAI. In addition, H5 HPAI virus spillover
from wild to domestic birds was detected in Kachanka village; 20 birds showed clinical signs, 7
died out of a population of 30000 birds. In addition, unconfirmed deaths of birds were reported
in Kalangala district.

On January 25, the virus was characterized as HSN8 HPAI. Disease remains restricted along the
shores of Lake Victoria, specifically in Mazinga, Bubeke, Kyamuswa,Bufumira, Bujumba and
Mugoye sub counties in Kalangala district where 221 wild birds, 2918 domestic ducks and 1200
chicken died. Additional sub counties (i.e. Kyesiga) in Masaka district have estimated a loss about
1250 domestic birds and 150 wild birds from 5 landing sites. On January 18, 2017 media articles
reported that the governments of Kenya and Rwanda banned the imports of poultry/poultry
products from Uganda (https://www.yahoo.com/news/kenya-rwanda-ban-poultry-uganda-over-
bird-flu-171730526.html).

Figure 4 shows the distribution of backyard flocks in relation of the two HPAI outbreaks detected
this year. As shown on the figure, the region under consideration has a large density of chickens.
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Figure 4. Geographical localization of HSN8 events in Uganda and chicken density (heads/km?) in
the region.

Interestingly, the 2017 finding does not represent the first detection of H5 in Uganda. In 2010, in
fact, a study performed in Uganda detected H5 subtype ata prevalence of 1.2% (11/929 samples,
95% C.I. 0.7%-2.1%) of fresh fecal swabs taken from roosting sites of free-living waterfowl
(Kirunda etal., 2014).

The 2017 finding of HPAI in Uganda raises concerns because the country has a combination of
factors that could contribute to further spread of the disease including, among the others, a
population of over forty million domestic poultry; a combination of a variety of informal trade of
domestic poultry within the region, the presence of the disease in an area considered seasonal
shelter of migratory birds that are reservoir of Al virus; the existence of numerous live bird
market; and a large number of backyard poultry producers. This episode constitutes the first
report of HPAI in the sub-Saharan region since XXXXX.

This document discusses the release of HSN8 in Uganda taken into consideration the (1) wild and
domestic bird population in the area, (2) migration patterns of wild bird, (3) ecological
characteristics of the region as they relate to the likelihood of spreading the disease, (4) veterinary
infrastructure, (5) Al detection, and (6) trade and practices that could contribute to the spread of
the disease into other countries in the region. The following in Risk Questions are addressed:

1. Whatisthe likelihood of H5N8 spread from Uganda to another countries in the regions
What is the likelihood of further spread of the virus within Uganda?
What will be the consequences of the spread of H5N8 in the Uganda’s
commercial and backyard poultry production system within the next 6 months?
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Hazard identification
Disease situation / epidemiology in Uganda
a. The hazard: the presence of H5SN8 in Uganda

The Hazard Identified in this assessment is Highly Pathogenic Avian Influenza (HPAI) H5NS. For
information regarding Avian Influenza, please refer to Appendix 1
(http://www.oie.int/fileadmin/Home/eng/Animal Health in the World/docs/pdf/Disease car

ds/HPAL.pdf).

Outbreaks caused HSN8 HPAI viruses have been reported in Asia since 2010. In 2014/2015,
outbreaks in HSN8 were reported in Europe (Germany, Hungary, Italy, the Netherlands, Sweden
and the United Kingdom as well as in the US and Canada). Since the beginning of 2014, several
outbreaks involving novel reassortant HPAI A (H5N8) viruses have been detected in poultry and
wild bird species in South Korea as well as in China (ref) and Japan (Ref). The viruses have been
detected in migratory birds and dead wild birds as well as in domestic chickens, geese and
ducks. Since 2016, H5N8 has been detected in 30 European countries and in 30 wild bird
species. As of Feruary 1, 2017 the reported chicken mortality has been around 1%. (ref).

Briefly, HPAI is a highly infectious viral disease that affects a wide range of bird species. Al
viruses that cause HPAl are highly virulent, and mortality rates in infected domestic flocks often
approach 90-100%. No human cases of avian of HSN8 have been reported in relation to the
current circulating virus or other viruses of this subtype.

Release Assessment
1. Profile of the Uganda Poultry Production System and Export Market

The total domestic poultry population in Uganda in 2014 was reported as 44.5 million birds. This
represents approximately 3% increase from 2013.
(http://www.ubos.org/onlinefiles/uploads/ubos/statistical_abstracts/Statistical%20Abstract%20
2015.pdf). Figure 5 shows that the live poultry statistics for Uganda and neighboring countries,
live poultry production has remained stable in 2013 and 2014.

Live animals by country (year 2013 and 2014, 1000 heads)

I E

2013 2014

mKenya ® Rwand; jganda Jnited Republic of Tanzania

Figure 5. Live domestic live bird production in Uganda, Rwanda, Kenya, and Republic of Tanzania

Of the total Uganda poultry production, approximately 80% is comprised of free-ranged birds
and 20% of intensive/commercial poultry production systems. Chicken form the main
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production type. There are wide variations in the number of birds, types, biosecurity depending
on the management system. Commercial production is found in urban areas where there are
markets for eggs and poultry meat. The eastern region is reported as having the highest
numbers of free-range birds (representing approximately 40% of the population). Commercial
producers are categorized into four groups:
(1) Small scale producers which are farms own by families (100-500 layers or broilers);
(2) Medium scale which are mainly own by individuals or farmers groups (500 -5,000
layers or broilers);
(3) Large breeding units (over 5,000 birds) representing a small group of farms; and
(4) large hatcheries whose national capacity has been estimated to be 510,00 eggs per
week.

In some regions, small producers market chickens to hawkers or middlemen who subsequently
assemble and transport the birds to urban traders (Okot 1990). Middlemen contribute to fifty
percent of the chicken market, while the rest of the birds are marketed directly from rural farm
households. Chicken trade is considered the major source of household income to the vast
majority of the chicken traders. The demand for chickens is the highest in the festive months of
December and April; and lowest in February and March. Organized marketing of free-range rural
poultry is difficult because of small size of the output per household generated at irregular
intervals (Chandraschka 1998). In 2009, the majority of the traders (52.9%) reported to obtain
local chickens from Eastern Uganda and transport them to markets in passenger vehicles, on
motorcycles, and on lorry trucks.

There is very little information regarding the marketing of local chickens, but is known that it is
not streamline. Available market information is mainly informal
(http://www.lrrd.org/Irrd22/4/emur22076.htm). Live bird markets (LBM) are very important for
the marketing of poultry in Uganda. Information regarding the number of LBM is not available,
but a study published in 2014 reported the presence of 108 LBM in the 37 districts. The study
reference to the lack of consistent management practices in the marketing of domestic birds,
leading to poor biosecurity and an increase risk of disease spread (ref.).

Regarding the export market, as shown in figure 6, in 2015 the main market of poultry/poultry
commodities were countries in the region, specifically, for live chickens were Democratic
Republic of Congo and Tanzania, while for bird eggs, fresh, preserved or cook were the
Democratic Republic of Congo, Sudan, and Rwanda, and other eggs not in shell and yolks were
exported to South Sudan.
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Poultry production by country (2013, Tonnes)
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Figures 7 shows the list of supply markets for poultry imported by Uganda and the exported
markets for poultry products respectively.

UM - ba - st S ot

Figure 7. List of Supply Markets for poultry products imported and exported from Uganda.

Regarding imports of birds, the hatcheries import their parent DOC from outside Uganda, as
there are no grandparent stock farms in the country. Uganda imports from the Netherlands,
Mauritius, Kenya, Zimbabwe, UK, USA, France and Germany. MAAIF periodically reviews the 16
Poultry sector review: Uganda Version of 1st December 2008 countries from which imports are
allowed and issues import restrictions which are implemented through requirements for import
permits of poultry or poultry products enforced by law.

2. Uganda Al Surveillance and Veterinary infrastructure

In October 2005, Uganda developed the first Preparedness and Response Plan for Avian and
Pandemic Influenza (2005-2007) (MOH, 2006) following actions recommended by WHO, OIE and
FAO.
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Over the years, Uganda has received support to strengthen its veterinary infrastructure
(including laboratory capacity and human resources), increase surveillance activities for Al, and
capacity building (http://documents.worldbank.org/curated/en/660961475114036848/Uganda-
Preparedness-And-Control-Of-Avian-Influenza). By the end of 2015, the following improvements
were reported:

(1) Completed eight sero-prevalence surveys covering HPAIl and implemented

community based surveillance systems in two high risk districts (Busia and Tororo),

(2) Registered of ALL commercial poultry farms and breeders,

(3) All districts became linked to an incident command system established within the

National Veterinary Services,

(4) Updated HPAI protocols, Standard Operating Procedures,

(5) Increase number of districts reporting promptly on veterinary services,

(6) Updated preparedness and response plans for HPAl implemented in most districts

integrated to a District Reporting System, with operational reporting of HPAI suspected

clinical signs.

In addition, Uganda reported improved biosecurity practices along the poultry supply chain,
including acceptable biosecurity practices in live bird markets. At the same time, Uganda
developed a compensation policy for HPAI that has not yet been fully implemented. (same
reference as above). The latest reports contradict a recent study published in 2014, (Kirunda et
al, XX) which concluded (after assessing the biosecurity of 108 LBM in 37 districts) that poor
management practices in Uganda’s LBM are a potential risk for the spread of Al to poultry and
humans.

3. Uganda’s Wild bird population

Uganda hosts important wild bird areas for breeding, wintering and passage birds, and is
considered a major stop-over point along the East Asian-East African flyway (Fig. X2). The region
where the outbreak was reported is considered a shelter of 240,000 birds including 100
migratory waterbirds of which 82 are Palearctic and 17 Afro-tropical migrants (ref.). Along the
Ugandan shores of Victoria Lake, five Ramsar sites (wetlands listed under the Ramsar
Convention) are present (figure 8), and one of them, Lutembe bay, holds counts of up to 50,000
birds in January, however the number of birds counted in 1999-2000 reached over 2,000,000
(similar numbers were counted in Northern Uganda). There have been fluctuations in the
number of waterbird species and waterbirds following a season pattern with highest numbers of
waterbirds count in the winter months (specifically from December to March). The largest
number of birds are the Palearctic wintering Gulls, terns, and waders with white winged terns
(Chlidonias leucopterus) representing 70% of the population (ref.). Among the regularly
observed migratory birds in the region, eight are considered to a high risk species for the spread
of influenza viruses. These include the tufted duck (Aythya fuligula), the long-tailed cormorant
(Microcarbo africanus), northern shoveler (Anas clypeata), garganey (Anas querquedula), black-
headed gull (Chroicocephalus ridibundus), and the Eurasian wigeon (Anas Penelope).
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Figure 8. Wetland areas in Uganda along Lake Victoria Lakes
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Considering the migratory flyways of the white-winged terns (Chlidonias leucopterus), the
breeding areas are largely overlapping the zones involved by H5N8 infection in the summer and
autumn 2016 (Fig. 10), thus leading to the hypothesis of a possible role of this bird species in the
recent introduction of HSN8 into Uganda.
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4. Wild bird migration and climate as factors contributing to the spread of Al in Uganda

The climate in Uganda is characterized by two rainy seasons: from March to May and from
September to December (UNMA 2016). The arrival of the wild bird migratory species in the
Ugandan wintering areas, including waterfowl, occurs in October/November, during the rainy
season, when the availability of food resources is higher. Here they mix with the resident
species.

Since the last three/four months (September-October 2016), below-average and erratic rainfall
has occurred over most of Uganda, Rwanda, Kenya, Tanzania and DR Congo resulting in strong
moisture deficits, degraded ground conditions and droughts (Figure 12). These very dry
conditions appear to be associated with the weak La Nifia conditions over equatorial eastern
Pacific Ocean that are predicted to persist during the early months of 2017. Rainfall anomalies
influence phenology and forage availability for wildlife, thus affecting migration routes,
wintering areas, and departure timing for the wild bird migratory species (Gaidet et al. 2008;
Hurlbert and Liang 2012). As cold spells in temperate regions (Reperant et al. 2010), droughts in
tropical areas may determine higher concentration of wild bird species in critical available
hotspots, increasing competition for food and shelter and the risk of disease transmission. The
current and persistent droughts around Lake Victoria could have determined a higher
congregation of wild bird species at the critical bird resting areas where H5N8 has been
reported, with increased risk of virus transmission among the animals. In addition droughts may
have caused low availability of food thus increasing the vulnerability of the wild bird migratory
and resident species to diseases.
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Figure 12. Rainfall in Uganda, Rwanda, Kenya, Tanzania and DR Congo (November 2016-January
2017)

There is evidence that infected birds can migrate long distances, and possibly carrying avian
influenza viruses (Keawcharoen et al. 2008; Gaidet et al. 2008). A recent study showed that

H5N1 could spread from central Siberia to Egypt and Sudan along the East Africa-West Asia
flyway via Russia Federation, Iran, Iraq, Lebanon, Israel, West Bank and Gaza (Liang et al. 2010).

Environmental predictors: in temperate regions, cold spells, low temperature and low (both
relative and absolute) humidity are considered main climatic determinants of avian influenza
occurrences. In tropical areas, avian influenza outbreaks appear associated with rainfall and high
humidity (ref.)

Nevertheless, in Uganda this may not be the case [low humidity due to drought).
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Exposure Assessment

A. Exposure assessment
Addressing the risk questions:

-What is the likelihood of introduction of the virus into previously unaffected countries of the
region?

- What is the likelihood of further spread of the virus within Uganda?

- What are the consequences for poultry health expected within the next 6 months?

B. Consequence assessment

Risk of further transmission and spread of avian influenza
Associated consequences for trade

Risk estimate

Risk management options

Advice and specific risk mitigation measures

Conclusions

REFERENCES
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From: Kirsten Gilardi <kvgilardi@ucdavis.edu>
To: "William B. Karesh" <Karesh@ecohealthalliance.org>, Jonna Mazet <jkmazet@ucdavis.edu>

Cc: "predict-outbreak@ucdavis.edu” <predict-outbreak@ucdavis.edu>, "Benard Ssebide" =< [ ) A PR Mike
Cranfield [ ) A P

Subject: Re: [predict] [predict-outbreak] Fwd: FAO Rapid Risk Assessment H5N8 HPAI Uganda
Sent: Wed, 1 Feb 2017 06:04:31 +0000

Okay, thanks for the clarification, and for the share. -K

On Jan 31, 2017, at 6:44 PM, William B. Karesh <Karesh@ecohealthalliance.org> wrote:

Just FYI, FAO has sent it to the people they are asking for input

Sent from my iPhone
William B. Karesh, D.V.M
LExecutive Vice President for Health and Policy

EcoHealth Alliance
460 West 34th Street - 17th Floor
New York, NY 10001 USA

+1.212.380.4463 (direct)
+1.212.380.4465 (fax)
www.ecohealthalliance.org

President, OIE Working Group on Wildlife

Co-chair, IUCN Species Survival Commission - Wildlife Health Specialist Group

EPT Liaison - USAID Emerging Pandemic Threats - PREDICT 2 program

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health
and delicate ecosystems. With this science we develop solutions that promote conservation and prevent

pandemics.

On Jan 31, 2017, at 12:41 PM, Jonna Mazet <jkmazet@ucdavis.edu> wrote:

Thanks, Billy,
Just checking is this an FYT for P-2 or are they asking for Benard's or our team's input?
Just let us know,
J

On Tue, Jan 31, 2017 at 9:34 AM, William B. Karesh
<karesh@ecohealthalliance.org<mailto:karesh@ecohealthalliance.org™>> wrote:

FYI, please share with Lisa Kramer, her email isn't pooping up on my phone.
Sent from my iPhone

William B. Karesh, D.V.M
Executive Vice President for Health and Policy

EcoHealth Alliance
460 West 34th Street - 17th Floor
New York, NY 10001 USA

+1.212.380.4463<tel:+1.212.380.4463> (direct)
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+1.212.380.4465<tel:+1.212.380.4465> (fax)
www.ecohealthalliance.org<mailto:karesh@ecohealthalliance.org>

President, OIE Working Group on Wildlife
Co-chair, IUCN Species Survival Commission - Wildlife Health Specialist Group
EPT Liaison - USAID Emerging Pandemic Threats - PREDICT 2 program

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health
and delicate ecosystems. With this science we develop solutions that promote conservation and
prevent pandemics.

Begin forwarded message:

From: "Kreindel, Sivia (AGAH)" 1l el mull NI 2. \L PN I il IO I~
Subject: FAO Rapid Risk Assessment HSN8 HPAI Uganda

Dear colleagues,

Within the FAO mandate, we are monitoring this year detection of HSN8 HPAI in Uganda. We are conducting
a rapid risk assessment (RRA) in order to answer the following risk questions: (1) What is the
likelihood of HSN8 spread from Uganda to another countries in the regions, (2) What is the
likelihood of further spread of the virus within Uganda?, and (3) What will be the consequences of
the spread of HSNS8 in the Uganda’s commercial and backyard poultry production system within
the next 6 months?

Attached you find a draft document (work in progress) describing the available information and the reporting
the of the risk questions we would like to submit for your evaluation. We are kindly asking for
your availability on answering to our risk questions (excel file). Considering the urgency of the
matter we are asking you to provide your answers by sending back the completed excel file by
Thursday February 2. The time required for answering to our risk questions would not be more
than 10 minutes.

Y our comments and participation will be acknowledged in the final RRA report.

I apologize for the urgency. Sincerely we hope you could participate in this risk assessment exercise, providing
your valuable expertise and contribution.

Please do not hesitate to contact us for any question or doubt.

Best regards,
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Claudia Pittiglio, Paolo Calistri, and Silvia Kreindel

Dr Silvia Kreindel
Epidemiologist / Risk Analyst
US/UN Mission - USDA
Animal Health Division

REDACTED
Office Phone: +

Cell: ] m )~

[cid:image001.png@01D10677.F8F47420]

<HS5N8 Uganda RRA xlsx>

<RA- H5NS8 Draft 1Uganda Jan 31.docx>
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From: Amanda Fuchs <fuchs@ecohealthalliance.org>

To: apereira@usaid.gov <apereira@usaid.gov>;aclements@usaid.gov
<aclements@usaid.gov>;predict@ucdavis.edu <predict@ucdavis.edu>;William B. Karesh
<karesh@ecohealthalliance.org>

Sent: 2/3/2017 12:54:49 PM

Subject: [predict] Semi-Annual Meeting and Data Sharing Meeting

Good afternoon,

Billy and 1 spoke about scheduling the next Semi-Annual meeting as well as Data Sharing meeting for the last
week in August or beginning of September. We are proposing to have both meetings over the course of one
week. Please advise if there are preferred dates. Thank you and hope you have a great weekend!

Best,

Amanda Fuchs, LMSW
Administrative Assistant to the Executive Vice President for Health &Policy

EcoHealth Alliance
460 West 34th Street — 17th floor
New York, NY 10001

1.212.380.4470 (direct)
1.212.380.4465 (fax)
www.ecohealthalliance.org

Communications Coordinator, Future Earth oneHEALTH Project

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health
and delicate ecosystems. With this science we develop solutions that promote conservation and prevent
pandemics.
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From: Elizabeth Leasure <ealeasure@ucdavis.edu>
To: Ryland Marbray <rmarbray@usaid.gov>

Cc: Andrew <aclements@usaid.gov>, Alisa Pereira <apereira@usaid.gov>, "Jonna Mazet" <jkmazet@ucdavis.edu>, David

John Wolking <djwolking@ucdavis.edu>, Shana Gillette <sgillette@usaid.gov>
Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)
Sent: Mon, 13 Feb 2017 17:51:48 +0000

Thank you!

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

el

From: Ryland Marbray [mailto:rmarbray@usaid.gov]
Sent: Monday, February 13, 2017 9:51 AM
To: Elizabeth Leasure
Cc: Andrew; Alisa Pereira; Jonna Mazet; David John Wolking; Shana Gillette
Subject: Re: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi Elizabeth,

This action is on the top of my list and I hope to provide a response this week.
Best,

Ryland

On Mon, Feb 13, 2017 at 12:44 PM, Elizabeth Leasure <ealeasure@ucdavis.edu™> wrote:
Hi everyone. Just wanted to follow up on the status of this request.

Thanks,
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED &)

From: Elizabeth Leasure
Sent: Tuesday, January 31, 2017 10:03 AM
To: Andrew; 'Ryland Marbray'
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'Shana Gillette'
Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi everyone. I just wanted to follow up on the status of this request. Any information you can provide would be most

appreciated.

Thanks,
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED [,
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From: Elizabeth Leasure
Sent: Wednesday, November 23, 2016 10:18 AM
To: 'August Pabst'; 'Deborah Adeola'
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'aclements@usaid.gov'
Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi Deborah. Just following up on this request, as well. This one was only submitted on 11/10 (so I’'m not trying to rush you), but
with the holiday and your upcoming vacation usage in December, | want to make sure this is on your radar and on course for the
requested 12/15 start date.

Thanks!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED (&=

From: Elizabeth Leasure
Sent: Thursday, November 10, 2016 10:49 AM
To: August Pabst; Deborah Adeola
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'aclements@usaid.gov'
Subject: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi August and Deborah. Please find attached a request for a new subaward from the Center for Molecular Dynamics Nepal to
Patan Academy of Health Sciences (PAHS) to facilitate PREDICT-2 activities in Nepal, which includes a subaward request letter, sole
source memo, Excel budget, AOR checklist, and draft subaward document. The requested POP start date is December 15, 2016.
PAHS is a foreign government parastatal.

Subaward ceiling: The ceiling of the initial subaward attached currently reflects the allocation of year 1 funding only (511,286) and
not the full 3-year estimated/requested ceiling (S41,972) for a number of reasons. Our current projected budget figures for future
fiscal years (FY18, FY19) are estimates calculated using a 5% escalation factor as noted in the budget justification included in the
subaward request letter. While these amounts are solid estimates based on the best information we have to date, the actual
amounts to be allocated for PAHS each year are subject to AOR approval of annual project budgets and could potentially change
based on the needs and shifting priorities of USAID. For this reason, we will allocate one year of funding at a time (meaning we
will raise the subaward ceiling annually) once the annual project budget for that fiscal year is approved. Establishing the initial
subaward with the full projected ceiling amount sets the expectation that the full amount will be funded, which could potentially
sour relationships in-country and negatively impact implementation of activities if that full amount is not actually allocated.
Furthermore, UC Davis generally does not establish subawards for more than one year at a time based on our internal policies and
procedures. As such, the performance period for the Center for Molecular Dynamics Nepal’s subaward currently only extends
through 9/30/17. Because of this, they cannot issue a subaward to PAHS with an end date beyond 9/30/17.

Please let me know if you have any questions or need anything else.

Thanks!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

=sYXe3i=} (cell)

Ryland Marbray
UCDUSR0009040



Agreements/Contracting Officer

USAID Office of Acquisition & Assistance
M/OAA/E3
1300 Pennsylvania Ave., NW,
Rm. 567-B, SA-44
Washington, DC 20523

Phone: (202) 567-5328|rmarbray@usaid.gov
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From: Elizabeth Leasure <ealeasure@ucdavis.edu>

To: Ryland Marbray <rmarbray@usaid.gov>

Cc: Andrew <aclements@usaid.gov>, Alisa Pereira <apereira@usaid.gov>, "Jonna Mazet" <jkmazet@ucdavis.edu>, David
John Wolking <djwolking@ucdavis.edu>, Shana Gillette <sgillette@usaid.gov>

Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Sent: Tue, 21 Feb 2017 17:54:05 +0000

Hi Ryland. | hope you enjoyed the long weekend. | just wanted to follow up regarding the status of this request. Any updates you
can provide would be most appreciated.

Thank you!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

i REDACTED RGEl)

From: Ryland Marbray [mailto:rmarbray@usaid.gov]
Sent: Monday, February 13, 2017 9:51 AM
To: Elizabeth Leasure
Cc: Andrew; Alisa Pereira; Jonna Mazet; David John Wolking; Shana Gillette
Subject: Re: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi Elizabeth,

This action is on the top of my list and I hope to provide a response this week.
Best,

Ryland

On Mon, Feb 13, 2017 at 12:44 PM, Elizabeth Leasure <ealeasure@ucdavis.edu> wrote:
Hi everyone. Just wanted to follow up on the status of this request.

Thanks,
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED X(=l)

From: Elizabeth Leasure
Sent: Tuesday, January 31, 2017 10:03 AM
To: Andrew; 'Ryland Marbray'
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'Shana Gillette'
Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi everyone. I just wanted to follow up on the status of this request. Any information you can provide would be most
appreciated.

Thanks,
Liz

Elizabeth Leasure
One Health Institute
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University of California, Davis
530-754-9034 (office)

REDACTED &)

From: Elizabeth Leasure
Sent: Wednesday, November 23, 2016 10:18 AM
To: 'August Pabst'; 'Deborah Adeola'
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'aclements@usaid.gov'
Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi Deborah. Just following up on this request, as well. This one was only submitted on 11/10 (so I’'m not trying to rush you), but
with the holiday and your upcoming vacation usage in December, | want to make sure this is on your radar and on course for the
requested 12/15 start date.

Thanks!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

"REDACIED (53

From: Elizabeth Leasure
Sent: Thursday, November 10, 2016 10:49 AM
To: August Pabst; Deborah Adeola
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'aclements@usaid.gov'
Subject: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi August and Deborah. Please find attached a request for a new subaward from the Center for Molecular Dynamics Nepal to
Patan Academy of Health Sciences (PAHS) to facilitate PREDICT-2 activities in Nepal, which includes a subaward request letter, sole
source memo, Excel budget, AOR checklist, and draft subaward document. The requested POP start date is December 15, 2016.
PAHS is a foreign government parastatal.

Subaward ceiling: The ceiling of the initial subaward attached currently reflects the allocation of year 1 funding only (511,286) and
not the full 3-year estimated/requested ceiling (S41,972) for a number of reasons. Our current projected budget figures for future
fiscal years (FY18, FY19) are estimates calculated using a 5% escalation factor as noted in the budget justification included in the
subaward request letter. While these amounts are solid estimates based on the best information we have to date, the actual
amounts to be allocated for PAHS each year are subject to AOR approval of annual project budgets and could potentially change
based on the needs and shifting priorities of USAID. For this reason, we will allocate one year of funding at a time (meaning we
will raise the subaward ceiling annually) once the annual project budget for that fiscal year is approved. Establishing the initial
subaward with the full projected ceiling amount sets the expectation that the full amount will be funded, which could potentially
sour relationships in-country and negatively impact implementation of activities if that full amount is not actually allocated.
Furthermore, UC Davis generally does not establish subawards for more than one year at a time based on our internal policies and
procedures. As such, the performance period for the Center for Molecular Dynamics Nepal’s subaward currently only extends
through 9/30/17. Because of this, they cannot issue a subaward to PAHS with an end date beyond 9/30/17.

Please let me know if you have any questions or need anything else.

Thanks!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED (&)
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Ryland Marbray
Agreements/Contracting Officer

USAID Office of Acquisition & Assistance
M/OAA/E3
1300 Pennsylvania Ave., NW,
Rm. 567-B, SA-44
Washington, DC 20523

Phone: (202) 567-5328|rmarbray@usaid.gov
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From: Dennis Carroll <dcarroli@usaid.gov>
Sent: Wed, 22 Feb 2017 11:28:46 -0500
Subject: Re: FW: "The Future of Food and Agriculture: Trends and Challenges" Report

To: "Morzaria, Subhash (TCE)" il g ) [ )
Cc: "Lindsay Meade/PRP/Projects <Lindsay_Meade@dai.com>, Lisa Kramer <lkramer@usaid.gov>, Carlos Zambrana-

Torrelio <zambrana@ecohealthalliance.org>, "Moreland, Scott" <Scott.Moreland@thepalladiumgroup.com>, Andrew Clements
<aclements@usaid.gov>, Peter Daszak <daszak@ecohealthalliance.org>, "William B. Karesh" <karesh@ecohealthalliance.org>,
Jonna Mazet <jkmazet@ucdavis.edu>

Thanks Subhash. Curiously silent on the impact on zoonosis and AMR. we need to better cross-walk within FAO

d

On Wed, Feb 22, 2017 at 10:35 AM, Morzaria, Subhash (TCE) J g wsl] DA Gl = B} rote:

Dear All,

FAQ just launched a report titled “The future of food and agriculture: Trends and challenges”. The report sheds some light on
the nature of the challenges that agriculture and food systems are facing now and throughout the 21st century, and provides some
insights as to what is at stake and what needs to be done. What emerges is that “business as usual” is no longer an option but calls
for major transformations in agricultural systems, in rural economies and in how we manage our natural resources.

e PR associated: http://www.fao.org/news/story/en/item/471169/icode/

e Infographic: http://www.fao.org/3/a-16887¢e.pdf

e Full report: http://www.fao.org/3/a-16583e.pdf

e  Summary: http://www.fao.org/3/a-16881e.pdf

e Key findings: http://www.fao.org/3/a-16644e.pdf

Best regards,

Subhash

Dr. Dennis Carroll
Director, Emerging Threats Program
Bureau for Global Health

U.S. Agency for International Development

Office: 202-712-5009

Mobile: Jg{=IsrXe3|=I»)
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From: Elizabeth Leasure <ealeasure@ucdavis.edu>

To: Ryland Marbray <rmarbray@usaid.gov>

Cc: Andrew <aclements@usaid.gov>, Alisa Pereira <apereira@usaid.gov>, "Jonna Mazet" <jkmazet@ucdavis.edu>, David
John Wolking <djwolking@ucdavis.edu>, Shana Gillette <sgillette@usaid.gov>

Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Sent: Wed, 22 Feb 2017 16:51:23 +0000

Hi Ryland. Thanks very much. | look forward to hearing from you later this week.

Cheers,
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED [t

From: Ryland Marbray [mailto:rmarbray@usaid.gov]
Sent: Wednesday, February 22, 2017 6:29 AM
To: Elizabeth Leasure
Cc: Andrew; Alisa Pereira; Jonna Mazet; David John Wolking; Shana Gillette
Subject: Re: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Good Morning Elizabeth,

I will be working on your request this week and will provide a response by Thursday.
Best,

Ryland

On Tue, Feb 21, 2017 at 12:54 PM, Elizabeth Leasure <ealeasure(@ucdavis.edu> wrote:

Hi Ryland. | hope you enjoyed the long weekend. | just wanted to follow up regarding the status of this request. Any updates you
can provide would be most appreciated.

Thank you!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)
REDACTED (&)

From: Ryland Marbray [mailto:rmarbray@usaid.gov]
Sent: Monday, February 13, 2017 9:51 AM
To: Elizabeth Leasure
Cc: Andrew; Alisa Pereira; Jonna Mazet; David John Wolking; Shana Gillette
Subject: Re: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi Elizabeth,

This action is on the top of my list and I hope to provide a response this week.
Best,

Ryland

On Mon, Feb 13, 2017 at 12:44 PM, Elizabeth Leasure <ealeasure@ucdavis.edu> wrote:
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Hi everyone. Just wanted to follow up on the status of this request.

Thanks,
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED SRS

From: Elizabeth Leasure
Sent: Tuesday, January 31, 2017 10:03 AM
To: Andrew; 'Ryland Marbray'
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'Shana Gillette'
Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi everyone. I just wanted to follow up on the status of this request. Any information you can provide would be most
appreciated.

Thanks,
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

ReDACTED ERSSD)

From: Elizabeth Leasure
Sent: Wednesday, November 23, 2016 10:18 AM
To: 'August Pabst'; 'Deborah Adeola'
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'aclements@usaid.gov'
Subject: RE: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi Deborah. Just following up on this request, as well. This one was only submitted on 11/10 (so I’m not trying to rush you), but
with the holiday and your upcoming vacation usage in December, | want to make sure this is on your radar and on course for the
requested 12/15 start date.

Thanks!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED (S

From: Elizabeth Leasure
Sent: Thursday, November 10, 2016 10:49 AM
To: August Pabst; Deborah Adeola
Cc: 'Alisa Pereira'; Jonna Mazet; David John Wolking; 'aclements@usaid.gov'
Subject: New PREDICT-2 subaward request for Patan Academy of Health Sciences (Nepal, POP start 12/15/16)

Hi August and Deborah. Please find attached a request for a new subaward from the Center for Molecular Dynamics Nepal to
Patan Academy of Health Sciences (PAHS) to facilitate PREDICT-2 activities in Nepal, which includes a subaward request letter, sole
source memo, Excel budget, AOR checklist, and draft subaward document. The requested POP start date is December 15, 2016.
PAHS is a foreign government parastatal.

UCDUSR0009047



Subaward ceiling: The ceiling of the initial subaward attached currently reflects the allocation of year 1 funding only (511,286) and
not the full 3-year estimated/requested ceiling (541,972) for a number of reasons. Our current projected budget figures for future
fiscal years (FY18, FY19) are estimates calculated using a 5% escalation factor as noted in the budget justification included in the
subaward request letter. While these amounts are solid estimates based on the best information we have to date, the actual
amounts to be allocated for PAHS each year are subject to AOR approval of annual project budgets and could potentially change
based on the needs and shifting priorities of USAID. For this reason, we will allocate one year of funding at a time (meaning we
will raise the subaward ceiling annually) once the annual project budget for that fiscal year is approved. Establishing the initial
subaward with the full projected ceiling amount sets the expectation that the full amount will be funded, which could potentially
sour relationships in-country and negatively impact implementation of activities if that full amount is not actually allocated.
Furthermore, UC Davis generally does not establish subawards for more than one year at a time based on our internal policies and
procedures. As such, the performance period for the Center for Molecular Dynamics Nepal’s subaward currently only extends
through 9/30/17. Because of this, they cannot issue a subaward to PAHS with an end date beyond 9/30/17.

Please let me know if you have any questions or need anything else.

Thanks!
Liz

Elizabeth Leasure

One Health Institute
University of California, Davis
530-754-9034 (office)

REDACTED [l

Ryland Marbray
Agreements/Contracting Officer

USAID Office of Acquisition & Assistance
M/OAA/E3
1300 Pennsylvania Ave., NW,
Rm. 567-B, SA-44
Washington, DC 20523

Phone: (202) 567-5328|rmarbray(@usaid.gov

Ryland Marbray
Agreements/Contracting Officer

USAID Office of Acquisition & Assistance
M/OAA/E3
1300 Pennsylvania Ave., NW,
Rm. 567-B, SA-44
Washington, DC 20523

Phone: (202) 567-5328|rmarbray(@usaid.gov
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From: Andrew Clements <aclements@usaid.gov>
Sent: Thu, 9 Mar 2017 13:19:50 +0100
Subject: SL results -- follow up

To: Jonna Mazet <jkmazet@ucdavis.edu>, David J Wolking Ja={=i DY\ =D} Tracey Goldstein

<tgoldstein@ucdavis.edu>
Cc: Alisa Pereira <apereira@usaid.gov>, sgillette@usaid.gov

Just heard from the mission. Embassy and USAID senior leadership are supportive of ensuring that the Ministries are in the
lead in informing the President of the findings. The mission believes that the meeting with the Minister of Health and the
President may happen as soon as today.

Andrew P. Clements, Ph.D.

Senior Scientific Adviser

Emerging Threats Division/Office of Infectious Diseases/Bureau for Global Health
U.S. Agency for International Development

Mobile phone: 1-571-345-4253

Email: aclements@usaid.gov
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From: Elizabeth S Chase <eschase@ucdavis.edu>

To: (dcarroli@usaid.gov) <dcarroll@usaid.gov>;Jonna Mazet <jkmazet@ucdavis.edu>;
(nwolfe@metabiota.com) <nwolfe@metabiota.com>;(erubin@metabiota.com)
<erubin@metabiota.com>;daszak (daszak@ecohealthalliance.org)
<daszak@ecohealthalliance.org>;Cara Chrisman <cchrisman@usaid.gov>;
(watson@ecohealthalliance.org)" <watson@ecohealthalliance.org>

CC: Cassandra Louis Duthil (clouisduthil@usaid.gov)" <clouisduthil@usaid.gov>;Rebecca
Benmahdi <rbenmahdi@metabiota.com>;Elnicki Taylor (telnicki@metabiota.com)
<telnicki@metabiota.com>;(andre@ecohealthalliance.org) <andre@ecohealthalliance.org>

Sent: 3/9/2017 3:57:02 PM

Subject: RE: GVP Call Notes and Action Items_March 9

Resending with attachment. Please let me know if it is not attached.
Best, Liz

From: Elizabeth S Chase

Sent: Thursday, March 09, 2017 2:17 PM

To: (dcarroli@usaid.gov) ; Jonna Mazet (kmazet@ucdavis.edu) ; (nwolfe@metabiota.com) ;
(erubin@metabiota.com) ; daszak (daszak@ecohealthalliance.org) ; Cara Chrisman ;
(watson@ecohealthalliance.org)

Cc: Cassandra Louis Duthil (clouisduthil@usaid.gov) ; Rebecca Benmahdi ; Elnicki Taylor
(telnicki@metabiota.com) ; (andre@ecohealthalliance.org)

Subject: GVP Call Notes and Action Items_March 9

Hello Everyone,

Attached are notes from the GVP call March 9.

Additionally, remaining actions items from the March 2 call and new action items from today’s call, March 9, are
included in this email to make it easier to find them. Thank you Cara for making this recommendation.

Cheers,

Liz

3/9 Actions

¢ Peter & Nathan - Connect lawyers/non-profit advisors with Dennis (further discussions in SF and NYC)

o Peter/Brooke - Work with rest of EHA team to set up a post-May 1st webinar on modelling and possibly
other S&T topics.

¢ Liz - Cancel March 13th mtg and find alternate date for Thematic co-lead call

¢ Nathan - Get in touch with Richard Wilcox and update

+ Eddy - Set up meetings with Michael McCullough, Google Genomics, Steve Quake (Stanford BioHub),
and possibly Lucy Paige/Page and Epic philanthropy arm.

s Dennis - Set up mtg with Larry Brilliant, send UCSF announcement to Eddy

¢ Peter - Update paper and share with other authors

¢ Dennis - Reach out to Ceci to encourage GVP as topic for Forum on MTs

Remaining 3/2 Actions

Cara/Brooke to distribute Exec Summary

All - Other key individuals to engage with the core group (Keiji, Steve, Kathleen, etc.) on particular topics
Peter - Send modeling timeline to core group

Dennis - Reach out to Richard Hatchett (CEPI)

Liz Chase

Executive Assistant to Dr. Jonna Mazet
One Health Institute

University of California, Davis

530-752-3630
eschase@ucdavis.edu
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GVP Call March 9, 2017

Agenda

e GVP Non-profit

e Post-May 1st Webinar

e Thematic Leads Call

e SF/Seattle Trip

e Qutreach - NAS, Paul Allen, Eddy presentations
e AOB

Notes
GVP as Non-profit:

e Dennis reports clear signals coming out of Washington that foreign assistance will be
reduced by as much as 25 to 35 percent. It is clear that support for GVP may no longer
be available. Dennis suggested the need to accelerate the process of GVP becoming an
independent entity and explore establishing GVP as a nonprofit. What might this mean
and what steps would be needed to bring to fruition.

e Peter outlined steps - get lawyer, apply, create board, president, treasure secretary,
develop mission, fairly straight forward process. Timeframe can be quite fast. Need a
good attorney.

o Nathan suggested Pam Luca as good resource, as well as Non-Profit Suite for
finances, etc.

o Peter will talk to his governance lawyers and put them in touch with Dennis to
get advice from them. Possibly set up a discussion during the March 22 modeling
visit.

Post-May 1t Webinar out of EcoHealth for Modeling

e Dennis would like to record webinar and have it available for later viewing.
e Eco Health can run webinar and record and make available later playback
o Need to set date/send doodle to find best date, likely first week of May

Modeling:

e Coming along well, some of this ready by March 22 visit and most ready by May 1st
e Looking at economic analysis re: optimum cost to generate the largest return
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Dennis thinking the percentage of virome is not the only goal, it is virome/risk. Such as
50% of virome but 75% of risk, Emergence Weighted Virome, may be the way we want

to argue.

Thematic Lead Calls:

Discussed having regular interactions with the thematic leads running up to the May 1
deadline with the goal as having a coordination mechanism between the Working
Groups. So Working Group Leads should be in contact with Thematic Leads. Concern
shared about forward movement on Working Groups.
First Thematic Leads call scheduled for March 13, Peter not able to attend, will be
traveling to Davis (neither is George). Since not everyone is available, reschedule call for
end of March/April 1
Should have at least on co-lead from each Thematic Area to make call productive.
Delay meeting for a week or two so that Thematic leads can contact Working Group
leads to ascertain progress.

o Liz will reschedule

SF/Seattle Trip:

Dennis will be in Seattle Thursday & meet with Richard Ragan. Nathan is in touch with
Richard Wilcox
Dennis speaking with Chris Elias from Gates Foundation, March 10.
Dennis will also be in SF Thursday by 1:00 pm and can be available to stay in SF for
outreach meetings on Monday if necessary
Possible for SF visit
o Michael McCullough possibly while Dennis is in SF - Eddy
David Glazer from Google Genomics - Eddy
Larry Brilliant - Dennis will contact Larry
Nathan mentioned Steve Quake who is at Stanford BioHub - Eddy
Eddy will also inquire about Lucy Page
= Also CC Head of Merck Research Labs

o
(@)
o
@]

Outreach

NAS - Dennis reports a nice meeting with Victor Dzau at NAS and Julie Pavlin, Head of
Board on Global Health. NAS may be an entry into larger scientific arena and GVP may
present to Secretariat. Victor Dzau very interested in GVP.

Also reached out to Oyewale Tomori for Nigerian Academy of Sciences
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AOB

One idea is to build on the interactions with the China Academy of Sciences and look to
the international consortium of Academies of Sciences as a route to reach other
countries.

Peter discussed FMT and GVP presentation and FMT meeting

o Dennis reach out to CeCi Mundaca-Shah-to request GVP for the December 2017

meeting

Eddy submitted an abstract to Cold Spring but may not be able to present. Has abstract
and slides for the audience if anyone from group wants to present but may have a
personal conflict during the May 9-12 timeframe.
Eddy presented to Genome Canada in Ottawa and plans to go back
Dennis has meeting set with the Ambassador from Costa Rica March 24 and the
Welcome Trust on March 23. Peter to join for that.
Peter says reviewer’s comments on the GVP paper have been addressed and he will
send it around for review within a week.
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From: Cassandra Louis Duthil <clouisduthil@usaid.gov>
Sent: Mon, 20 Mar 2017 16:44:12 -0400
Subject: Re: FW: CUGH Registration question

To: Elizabeth S Chase <eschase@ucdavis.edu>
Cc: "(dcarroll@usaid.gov)" <dcarroll@usaid.gov>, Jonna Mazet <jkmazet@ucdavis.edu>
Hello Liz,

Is there anything additional that needs to be done or is Dennis all set now?
Best,

C dra Louis

C uthil
Program Assistant
Emerging Threats Division

cy 1or |

Telephone: 202-712-5583 Cell:IENANAISMN clouisduthil@usaid.qov
On Tue, Mar 14, 2017 at 3:55 PM, Cassandra Louis Duthil <clouisduthil@usaid.gov> wrote:

Hello Liz,

Please see the answers to your questions below:

Job Address - 1300 Pennsylvania Ave, NW, 3rd Floor, RRB
Washington, DC 20004

Work Phone - 202-712-5009

Best,

Cassandra Louis Duthil

Program Assistant

Telephone: 202-712-5583 Cell JJESNclaa clouisduthil@usaid.qov
On Fri, Mar 10, 2017 at 3:09 PM, Elizabeth S Chase <eschase@ucdavis.edu> wrote:

Hello Dennis,

We have worked out an arrangement with CUGH for your registration. Will you confirm/complete the following information and
| will send it to them.

Best, Liz Chase

Email address-dcarroll@usaid.gov

First name-Dennis
Last name-Carroll

Job Title-Director, Global Health Security and Development Unit, USAID, USA
Job Address ??

Work Phone ??
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From: CUGH [mailto:dsteinbach@cugh.org]
Sent: Friday, March 10, 2017 12:00 PM
To: Elizabeth S Chase <eschase@ucdavis.edu>
Cc: Jonna Mazet <jkmazet@ucdavis.edu>
Subject: Re: CUGH Registration question

Hi Liz,

Yes, I can do this. Please send me the complete information for Dennis Carroll (email, work address, job position) and I will
make the change.

best,

Doris

On 10 Mar 2017, at 09:37, Elizabeth S Chase <eschase@ucdavis.edu> wrote:

Hello Doris,

| trust this finds you well. | am hoping you can assist with a CUGH registration issue. Dr. Jonna Mazet, who is a panel
moderator, The Global Virome Project: A First Step Toward Ending the Pandemic Era (CS34), a panel guest (CS24)
and a CUGH award recipient, registered for the CUGH conference before we knew any of these activities would be
happening. (Reference number 20152540) We registered on October 21, 2016 and paid a $500.00 Registration Fee
associated with High Income Countries.

Later, as an award recipient, she was offered a complimentary registration and she was registered again, not
realizing the 1%t registration had occurred. (2" reference number 22133845) Currently there are two registrations
associated with Dr. Mazet.

Subsequently we have learned that funding for a GVP panelist (CUGH panel CS34), Dr. Dennis Carroll, will not be
approved. Dr. Carroll’s participation on the Global Virome Project panel is integral and we are hoping that the
original registration fee, associated with Dr. Mazet’s first registration number, might be transferred to cover the
registration for Dr. Dennis Carroll.

Please advise on how best to include Dr. Carroll and to remedy the dual registration for Dr. Mazet.

UCDUSRO0009056



Very Sincerely Yours,

Liz Chase

Liz Chase
Executive Assistant to Dr. Jonna Mazet
One Health Institute

University of California, Davis

530-752-3630

eschase@ucdavis.edu
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From: "William B. Karesh" <karesh@ecohealthalliance.org>
To: Tracey Goldstein <tgoldstein@ucdavis.edu>
Cc: "sja2127@cumc.columbia.edu" <sja2127 @cumc.columbia.edu>, Chris Johnson <ckjohnson@ucdavis.edu>, Denise J Greig
mg%.q}_.l, "Wells, Heather L." <hlw2124@cumc.columbia.edu>, "Dr. Damien Joly" <djoly@metabiota.com>, Nathan
olfe <nwolfe@metabiota.com>, Peter Daszak <daszak@ecohealthalliance.org>, lan Lipkin <wil2001@columbia.edu>, "Dr. Steve
Morse" <ssm20@columbia.edu>, Jonna Mazet <jkmazet@ucdavis.edu>, "xc2273@columbia.edu” <xc2273@columbia.edu>,
e e , "sck2165@cumc.columbia.edu” <sck2165@cumc.columbia.edu>

Subject: Re: Abstract for WDA
Sent: Wed, 22 Mar 2017 18:32:59 +0000

Very nice !!
BK

William B. Karesh, D.V.M
Executive Vice President for Health and Policy

EcoHealth Alliance
460 West 34th Street - 17th Floor
New York, NY 10001 USA

+1.212.380.4463 (direct)
+1.212.380.4465 (fax)
www.ecohealthalliance.org

President, OIE Working Group on Wildlife
Co-chair, IUCN Species Survival Commission - Wildlife Health Specialist Group

EPT Partners Liaison, USAID Emerging Pandemic Threats - PREDICT-2 Program

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health and
delicate ecosystems. With this science we develop solutions that promote conservation and prevent pandemics.

On Mar 20, 2017, at 5:27 PM, Tracey Goldstein <tgoldstein@ucdavis.edu> wrote:

Dear All,

We were hoping to submit the abstract from our global coronavirus paper to present at the Wildlife Disease Association meeting this
summer - please see the abstract below. As you are all co-authors on the paper I wanted to make sure you were happy for me

to represent us on this work at the meeting - abstract is due April 1.
Please let me know if you questions, additions or concerns.

Best, Tracey

Global patterns in coronavirus diversity

Abstract:
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Since the emergence of SARS-CoV and MERS-CoV it has become increasingly clear that bats are
important reservoirs of CoVs. Despite this, only 16% of all CoV sequences in Genbank are from bats.
The remaining 84% constitute sequences of known pathogens of public health or agricultural
significance, indicating that current research effort is heavily biased towards describing known
diseases rather than the ‘pre-emergent’ diversity in bats. Our study addresses this critical gap, and
focuses on resource poor countries where the risk of zoonotic emergence is believed to be highest.
We surveyed the diversity of CoVs in multiple host taxa from 20 countries to explore the factors
driving viral diversity at a global scale. We identified sequences representing 100 discrete
phylogenetic clusters, 91 of which were found in bats, and used ecological and epidemiologic
analyses to show that patterns of CoV diversity correlate with those of bat diversity. This cements
bats as the major evolutionary reservoirs and ecological drivers of CoV diversity. Co-phylogenetic
reconciliation analysis was also used to show that host switching has contributed to CoV evolution,
and a preliminary analysis suggests that regional variation exists in the dynamics of this process.
Overall our study represents a model for exploring global viral diversity and advances our
fundamental understanding of CoV biodiversity and the potential risk factors associated with
zoonotic emergence.

Tracey Goldstein, PhD

One Health Institute

School of Veterinary Medicine
University of California

Davis, CA 95616

Phone: (530) 752-0412

Fax: (530) 752-3318

E-mail: tgoldstein@ucdavis.edu

UCDUSRO0009059



From: Andrew Clements <aclements@usaid.gov>

Sent: Mon, 27 Mar 2017 15:42:01 +0200

Subject: MERS paper from Egypt (FAO and PREDICT)

To: ghsdunitmaillistusaid@usaid.gov, Akmal Elerian <aelerian@usaid.gov>, malkhateeb@usaid.gov, nkaufman@usaid.gov,
Amy Kay <akay@usaid.gov>, "Daniel Schar (RDMA/OPH)" <dSchar@usaid.gov>, "Sudarat Damrongwatanapokin (RDMA/OPH)"

<sDamrongwatanapokin@usaid.gov>, Christine Kreuger Johnson <ckjohnson@ucdavis.edu>, Jonna Mazet <jkmazet@ucdavis.edu>,
William Karesh <Karesh@ecohealthalliance.org>, ld!_.l.m_lé_l Elizabeth Mumford 4] 3{={BJAG1 1=}

Attachment
art22743.pdf

FYI

Andrew P. Clements, Ph.D.

Senior Scientific Adviser

Emerging Threats Division/Olffice of Infectious Diseases/Bureau for Global Health
U.S. Agency for International Development
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A cross-sectional study was conducted in Egypt to
determine the prevalence of Middle East respiratory
syndrome coronavirus (MERS-CoV) in imported and
resident camels and bats, as well as to assess pos-
sible transmission of the virus to domestic ruminants
and equines. A total of 1,031 sera, 1,078 nasal swabs,
13 rectal swabs, and 38 milk samples were collected
from 1,078 camels in different types of sites. in addi-
tion, 145 domestic animals and 109 bats were sam-
pled. Overall, of 1,031 serologically-tested camels,
871 (84.5%) had MERS-CoV neutralising antibodies.
Seroprevalence was significantly higher in imported
(614/692; 88.7%) than resident camels (257/339;
5.8%) (p<o.o5). Camels from Sudan (543/594; 91.4%)
had a higher seroprevalence than those from East
Africa (71/98; 72.4%) (p<0.05). Sampling site and age
were also associated with MERS-CoV seroprevalence
{p¢o.og). All tested samples from domestic animals
and bats were negative for MERS-CoV antibodies
axcept one sheep sample which showed a 1:640 titre,
0f 1,078 camels, 41 (3.8%) were positive for MERS-CoV
genetic material. Seguences obtained were not found
to cluster with clade A or B MERS-CoV sequences and
were genetically diverse. The presence of neutralis-
ing antibodies in one sheep apparently in confact
with seropositive camels calls for further studies on
domestic animals in contact with camels.

Introduction

Since the first human case of Middle East respiratory
syndrome coronavirus (MERS-CoV) in Saudi Arabia, in

wwiv.eurosirveillance.org

2012, the World Health Organization (WHQO) was noti-
fied of 1,698 laboratory-confirmed human cases and at
least 609 human deaths from 26 countries as of March
2016 [1]. Primary infections have originated from coun-
tries within the Arabian Peninsula, buttravel-associated
cases and some secondary and nosocomial transmis-
sions have been reported in other countries. A recent
study in 2016 found antibodies against MERS-CoV in
human serum in Kenya [2]. Available data from sero-
logical and molecular studies suggest that the primary
source of MERS-CoV infection for many in the Arabian
Peninsula appears to be dromedary camels [3-5]. Bats
are also incriminated in the origins of many known
mammalian coronaviruses including severe acute res-
piratory syndrome (SARS) [6,7]. The close relationship
of MERS-CoV genome sequences and sequences of bat
coronaviruses suggests that bats may be a reservoir
for MERS-CoV [8]. Moreover, bat cell lines display the
MERS-CoV specific receptor, dipeptidyl peptidase 4
(DPP4), and can be infected under experimental condi-
tions [g]. Previous epidemiological studies to investi-
gate the presence of MERS-CoV in bats found a close
relationship between characterised segquences gener-
ated from bat faecal samples, and previously charac-
terised MERS-CoV sequences [10-12].

A retrospective serological study conducted on 189
archived dromedary camels sera originating from
main camel-exporting countries, Sudan and Somalia,
in the period from 1983 to 1997, showed the presence
of MERS-CoV neutralising antibodies in 81% of total
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FIGURE 1

Site map of the collected samples from dromedary camels
and domestic animals in Egypt, August 2015~January
2016 (n =1,223 animals?)
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2 In addition to 1,078 camelis. a total of 145 domestic animals were
sampled and included cattle (n=335), sheep (n=51}, goats (n=36),
donkeys {n=15), buffaloes (n = 4) and horses (n = 4).

samples suggesting long-term MERS-CoV circulation
among camels [13]. Dromedaries from African countries
(Egypt, Ethiopia, Kenya, Nigeria, Sudan, and Tunisia)
and the Arabian Peninsula (Jordan, Oman, Qatar, Saudi
Arabia, and United Arab Emirates) have high rates of
MERS-CoV antibody seropositivity [14-20]. Dromedary
camels are part of the culture of millions of people in
Middle Eastern countries where camel milk and meat
are consumed. Most dromedary camels traded in the
Middle East are bred in East African countries, primarily
in Ethiopia, Kenya, Somalia, and Sudan [21]. During the
last 5 to 6 years (2010 to 2015), over 1.2 million camels
were imported to Egypt, nearly 70% from Sudan and
the rest from the African Horn, mainly Ethiopia [22].

Serological investigations carried out on camels in
Egypt, revealed high levels of antibodies against MERS-
CoV [17,23]. Furthermore, MERS-CoV was detected viro-
logically in specimens collected from abattoirs in the
country [23]. The objectives of this study were to deter-
mine the prevalence of MERS-CoV in imported and resi-
dent camels and investigate the prevalence of the virus
among other domestic animals in Egypt.

Methods

Study animals and sampling strategy

A total of 1,176 sera and 1,223 nasal swabs, were col-
lected from 1,223 animals including 1,078 dromedary
camels (339 resident and 739 imported) and 145 other
domestic animals (cattle, n=35; sheep, n=51; goats,

n=136; donkeys, n=15; and buffalo and horses, n = 4
each) from different sampling sites {quarantine posts,
live animal markets, slaughterhouses and villages)
from seven governorates of Egypt (Figure 1) between
August 2015 and January 2016.

Milk samples (3—sml; n=38) and rectal swabs (in 1mL
viral transport media; n=13) were also sampled from
resident camels in a village located in the Matrouh
governorate.

In addition, 109 throat swabs and 91 sera were col-
lected from 24 fruit bats (Rousettous aegyptiacus)
and 85 insectivorous bats (Pipistrellus deserti, n=28;
Nycteris thebaica, n=30; Taphozous perforates, n=27)
from Abo Rawash, Giza governorate, and included in
the study.

A multistage sampling strategy involving a combina-
tion of simple stratified (for sex and age) and system-
atic sampling was employed to obtain samples from
camels, Origin of camels was identified at the place
of quarantine in Egypt, or from information obtained
from the owners. Camels less than two years of age
were considered young while those over two years-
old were considered adult. Since the majority of the
imported camels were adult male, purposive sampling
was employed to include female adult camels par
ticularly in the resident camels. Sampling procedures
were approved by the Ethics Committee of the National
Research Centre, Egypt.

The nasal, throat, rectal swabs and milk were analysed
using molecular virological techniques.

Serological testing

Serum microneutralisation assay was conducted as
described [17], using Vero-E6 cell monolayers. Briefly,
twofold serial dilutions of 200pL heat-inactivated sera
(56°C for 30 min) were made, starting with a dilution
of 1:10. The serum dilutions were mixed with equal vol-
umes of 200 tissue culture infectious dose (TCIDs50)
of dromedary MERS-CoV Egypt NRCE-HKU270 (Egypt
270). After 1 hour of incubation at 37°C, 35 uL of the
virus—serum mixture were added in guadruplicate to
Vero-E6 cell monolayers in 96-well microtitre plates.
After 1 hour of adsorption, an additional 150 pl of cul-
ture medium were added to each well. The plates were
then incubated for three more days at 37°C in 5% COz
in a humidified incubator. Virus back-titration was per-
formed without immune serum to assess input virus
dose. Cytopathic effect (CPE) was read at 3 days post
infection. The highest serum dilution that completely
protected the cells from CPE in half of the wells was
taken as the neutralising antibody titre and was esti-
mated using the Reed-Muench method. Positive cut
off points was set at values greater or equal to 1:20
serum dilution points.
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FIGURE 2
Phylogenic analysis of partial MERS-CoV spike sequences retrieved from dromedary camels residing in or imported to
Egypt from Sudan between August 2015 and January 2016
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FIGURE 3

Phylogenic analysis of a full MERS-CoeV genome sequence retrieved from an imported dromedary camel from Sudan

between August 2015 and January 2016
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Real-time reverse transcription-PCR

Real-time reverse transcription-PCR (rtRT-PCR) target-
ing upstream of the envelope protein gene (UpE) of
MERS-CoV was used for screening [24]. Confirmation
was made using the open reading frame (ORF) 1a,
RNA-dependent RNA polymerase (RdRp) or nucleocap-
sid protein (N) gene, based on the recommendation
of World Health Organization for MERS-CoV diagnosis
[25]. Briefly, 5 uL of extracted RNA was subjected to
rtRT-PCR using UpE primers described elsewhere [24].
The rtRT-PCR was performed using a Verso One Step
rtRT-PCR Kit according to the manufacturer’s protocol.
All positive samples by the UpE assay regardless of
cycle threshold (Ct) value were then confirmed by one
of ORF1a, RdRp, or N gene RT-PCR assay as described
previously [24,26]. PCR products were analysed by
sequencing using the protocol available on the web (on
line Technical Appendix: http://wwwnc.cdc.gov/eid/
article/20/6/14-0299-techappi.pdf).

Reverse transcription-PCR for MERS-CoV genotyping

A partial 640 bp fragment of the spike gene was ampli-
fied using so-Fwd (5-CCAATTTA-CGCCAGGATGAT-3")
and 50-Rev (5-AATAGAGGCGG AAATAGCAC-3)) primers
in the first round using one step RT-PCR kit (QIAGEN)
and a total reaction volume of 25 plL including 5 pL of 5X
reaction buffer, 1 uyL dNTPs, 1 puL enzyme mix, 1.5 yl (10
pmol) forward primer, 1.5 plL (10 pmol) reverse primer,

10 pb ddH20 and 5 ylL of sample RNA. Subsequent to
thirty min at 50°C and 95°C for 15 min, the RT-PCR also
comprised 45 cycles of 94°C for 15 s, 55°C for 30 s and
72°C for 60 s followed by a final step of 72°C for 10
min. The PCR product was then submitted to a second
PCR round using the same primers as in the first round
and Phusion High Fidelity PCR Master Mix Kit (Thermo
Scientific). The PCR had a 25 pl reaction volume, with
12.5 pb of 2 X phusion master mix, 1.5 pL {10 pmol)
forward primer, 1.5 pl (10 pmol) reverse primer, 7.5 ulL
H20 and 2 plL of the first round PCR product. The PCR
cycler conditions were 98°C for 30 s then 45 cycles
(98°C for1o s, 55°C for3o s, 72°C for 60 s), then 72°C
for 10 min. The final PCR product was gel purified and
subsequently sequenced with the same primers at
the Macrogen sequencing facility (Macrogen, South
Korea). One positive imported sample (NC2603/2015)
from Sudan was subjected to whole genome sequenc-
ing according to a previously published procedure [27].
The phylogenetic tree was constructed using MEGA6
programme [28].

Data management and analysis

Data collected from the study animals were coded and
entered in a Microsoft excel sheet. All statistical analy-
ses were performed using SPSS version 16 for windows.
The association between MERS-CoV prevalence in cam-
els and the study variables (sampling site, origin, age
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TaBLE 1

MERS-CoV surveillance test results in camels based on origin, Egypt, August 2015-January 2016 (n = 1,078 camels”)

Microneutralisation test
CMLE OR
torn o

Cemel

Percent
positive

Number of
camels positive

Number

origin
- tested

Pyalue
(For OR)

HRLPCR

Numbel of
camels
positive

B value
(For
hybothesis)

Pyalue

(for hypotnecie) Per cent

positive

East 0.84
Africa 98 71 72.4% (0.51-1.41) 0.50 115 4 3.5%

3.39 p¢o.001 p<a.oo1
Sudan 504 543 91.4% (2.24-4.98) {0.0001 X2=53.24 623 35 5.6% X2=15.246

Egypt
(resident)

Cl: confidence interval; CMLE: conditional maximum likelihood estimate; MERS-CoV: Middle East respiratory syndrome coronavirus; NA: not
applicable; OR: odds ratio; ref.: reference; rtRT-PCR: real-time reverse transcription PCR.

2 0f 1,078 camels, a subset of 1,031 underwent serum testing for MERS-CoV antibodies by microneutralisation assays, while all were sampled

for rtRT-PCR testing.

® CMLE OR is the conditional maximum likelihood estimate of the odds ratio based on Mid-P exact confidence interval.

and sex) were analysed by Pearson chi-squared test of
independence. Statistical significance was considered
at p- value less than o.05.

Results

Serological analysis

Of the 1,031 camels, which were serologically tested,
871 (84.5%) had MERS-CoV neutralising antibodies in
their sera (Table 1).

The seroprevalence was significantly higherinimported
(614/692; 88.7%) than in resident camels (75.8%;
Table 1) (p<o.05). Based on the area of origin, sero-
prevalence varied significantly among camels originat-
ing from East Africa, Sudan, and Egypt and was 72.4%,
91.4%, and 75.8%, respectively (p<o.05). Camels sam-
pled from live animal markets, quarantine facilities,
slaughterhouses, and villages had seroprevalence of
94.5%, 95.7%, 77%, and 75% respectively and the
differences was significant (p<o.o5 Table 2). Overall,
adult camels had significantly higher seroprevalence
(87.3%) than young camels (51.8%) (p<c.co1). A signifi-
cantly higher seropositivity was observed for camels
from the live animal markets (OR=5.52; p<0.0001) and
quarantine facilities (OR=7.25; p<0.0001} as compared
with those from villages and the slaughterhouses.

Both male and female camels had a comparable
{pro.05) level of seroprevalence (85.1% and 82.7%
respectively), and risk of seropositivity (Table 2). Tested
samples from 126 ruminants {cattle, sheep, goats, and
buffaloes) and 19 equines (donkeys and horses) were
negative for neutralising MERS-CoV antibodies but one
serum sample from a sheep had 1:640 neutralising
titre. None of the g1 tested bats was positive for MERS-
CoV neutralising antibodies.

www.eurosurveillance
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Virus genomic detection

Ofthe 1,078 nasal samples from camels, 41 (3.8%) were
positive for MERS-CoV using MERS-CoV PCR tests indi-
cating the presence of active or passive viral infection.
Of the 41 positive camels, four originated from East
Africa, 35 from Sudan and the other two from the study
sites in Egypt (Table 1). The confirmed PCR-positive
MERS-CoV cases was significantly higher in females
than males (p<o.001). All the 38 milk samples and 13
rectal swabs were negative for MERS-CoV. Similarly,
the 145 nasal swabs from domestic ruminants and
equines were negative for MERS-CoV. Throat swabs col-
lected from 109 bats were negative for MERS-CoV.

Sequence analysis

A phylogenetic tree was compiled based on partial
spike nucleotide sequences obtained from 15 strongly
positive samples. The sequences were derived from
one camel residing in Egypt as well as from camels
imported from Sudan, which had been sampled in a
slaughterhouse (n = g) and live animal markets (n =
5). The tree suggested that sequences from camels
investigated in Egypt formed separate groups from
previously published sequences of MERS-CoV (Figure
2). Moreover, a phylogenetic analysis of full genomes
showed that sequences from camels sampled in Egypt
were genetically diverse and clustered neither with
clades A or B (Figure 3).

Discussion

The present study demonstrated that most of the cam-
els that were imported o Egypt were seropositive for
MERS-CoV (88.7%; 614/692) and virus genetic mate-
rials was detected in 5.3% (39/738) of the imported
camels, The origins of the camels were Sudan and
East Africa. Surprisingly, no human cases of MERS
CoV infection has been recorded among camel traders
from these countries. This may be due to the lack of
diagnostic tools and experience for virus detection or
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TaBLE 2

MERS-CoV surveillance test result in camels based on sampling site, age and sex, Egypt, August 2015-January 2016 (n =
1,078 camels?)

Microneutralisation test L Bualue b ualie IRTPCR b value

Category Number Number Percent (05% CI) tfor odd tfor Number Number Percent ffor

fecled  pocitive  bositive ratio) | hypothesls) | eied positive positive  liypothesig)
Cplns e e R S e
Live animal o 5.52 o
market 289 273 94.5% (3.20-0.96) €0.0001 290 9 3.1%
Village/Egypt 339 256 75.8% 1.00 Ref, 040,001 340 2 0.6% p¢0.001
Quarantine 164 157 95.7% G 4;:?15? 42) <0.0001 x2=67.47 164 4 2.4% X2=31.97
Slaughterhouse 239 184 77% (© ;3‘8? 61) 0.69 284 26 9.2%
Total 1,031 871 84.5% NA NA NA 1,078 41 3.8% NA
Young 81 42 51.8% 1.00 Ref. 00,001 82 2 2.4% p=0.77
Adult 950 829 87.3% (349;31‘{(;_24) 40,0001 X2=71.39 996 39 3.9% X2=0.53

1.19
(0.82-1.73)

Male 765 651 85.1%

0.35

p=0.38 798 21 2.6% p<0.001

Female 266 220 82.7% 1.00

Ref.

xz2=0,86 X2=13.07

280 20 7.1%

Ch: confidence interval; CMLE: conditional maximum likelihcod estimate; MERS-CoV: Middle East respiratory syndrome coronavirus; NA: not
applicable; OR: odds ratio; refl; reference; riRT-PCR: real-time reverse transcription PCR.

2 0f 1,078 camels, a subset of 1,031 underwent serum sampling for MERS-CoV antibodies by microneutralisation assays, while all were

sampled for riRT-PCR festing,

> CMLE OR: Conditional maximum likelihood estimate OR based on Mid-P exact confidence interval.

maybe due to the rarity of virus transmission from cam-
els to humans.

Data from experimental camel infections suggest that
MERS-CoV is a mild respiratory infection in camels [29]
and although camels previously sampled at abattoirs
shed the virus, they did not have overt clinical symp-
toms [23]. Egypt imports large numbers of live camels
each year to meet its animal protein demand. According
to the Ministry of Agriculture, almost 70% of the
imported camels during the past five years originated
from the Sudan and the rest from East Africa, mainly
Ethiopia. These imported camels are quarantined usu-
ally for 2—3 days at the point of entry before they gain
entry for sale at live animal markets. The animals often
travel long distances by trucks and may be moved from
one live animal market to another. Transport stress
and close vicinity of camels during transport may pre-
cipitate disease dissemination, particularly in animals
with latent infection and carrier animals, while trans-
mission may be facilitated spatio-temporally in the
different markets. The high MERS-CoV seroprevalence
both in resident and imported camels and the presence
of active viral infection circulating in the country were
indications that the virus may have become ubiquitous
in Egypt. Inter-market movement and transport stress
may partially explain the higher seropositivity and
molecular analysis results in samples obtained from

the live animal markets, quarantine facilities, and the
slaughterhouses.

Testing of archived dromedary sera has revealed that
MERS-CoV has been circulating for at least three dec-
ades and is not a newly emerged virus, but rather a
virus that has only recently been discovered {3,13,15].
Results of study in Egypt published in 2014 showed
that 93.6% of camels originating from Sudan were
seropositive for MERS-CoV, a finding is consistent with
the present study where 91.4% of camels imported
from that country were serapositive [23].

Analysis of the results based on age showed that adult
camels had higher seroprevalence of MERS-CoV anti-
bodies (87.3%) compared with young camels (51.8%)
{p<o.o5). The variation might be due to the small num-
ber of young camels tested or the higher likelihood of
exposure of adult camels. In addition, young camels
have been more acutely infected in past studies and
may have died rather than seroconverted [18]. Similar
studies elsewhere also indicated a higher seropreva-
lence in adult than in juvenile camels [30]. Although
the number of seropositive samples was comparable in
female and male camels, the number of confirmed PCR
positive MERS-CoV animals was significantly higher
in females than males (p<o.05). There was however
no significant difference in rtRT-PCR positive cases
between the age groups.
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Nucleotide sequencing of the amplicons from 15 of 41
PCR-positive samples for MERS-CoV genetic material,
followed by phylogenetic analysis showed that the
sequences recovered in the current study in Egypt were
distinct from those in clade A and B. This was also the
case for previously identified MERS-CoV seguences
derived from camels in Egypt (e.g. MERS CoV/camel/
Egypt/NRCE-NC163/2014) [31] which were distinct from
MERS-CoV EMC/2012 isolate [23].

All the 145 domestic animals (ruminants and equines)
tested for MERS-CoV genetic materials were nega-
tive, in agreement with previous studies conducted in
Jordan and Egypt [19]. Except one sheep, all domestic
animals serologically tested were negative. Similarly,
previous serological studies conducted on goats,
sheep, and cows were all negative [19]. Also accord-
ing to a prior report, 25 cows and eight buffalo from
Egypt tested negative to MERS-CoV neutralising anti-
bodies [17]. The seropositive sheep found in the cur
rent study was apparently in contact with seropositive
camel herds in villages. This finding is significant and
adds to the knowledge of host range of MERS-CoV. The
DPP4 receptor for MERS-CoV has been found fo be pre-
sent in camel, goat, cow and sheep [32], and Reusken
et al. [19] have earlier confirmed that six sheep reacted
to MERS-CoV antigens but without neutralising anti-
bodies [1g9]. Further and extensive studies on domes-
tic animals especially in those in contact with camels
are required to elucidate the possibility of MERS-CoV
transmission from camels to such animals.

Whereas MERS CoV has been found in one bat sam-
ple in Saudi Arabia [5], all the 109 bats in the present
study, were negative for MERS-CoV using both serology
and molecular assays. Bats have been incriminated as
the origin of many known mammalian coronaviruses
including SARS [7]. A 190 nt RNA fragment of MERS-
CoV was detected in a bat fascal sample [11]. However,
since human-bat contact is limited, camels have been
more implicated as a probable intermediate host [33].

In conclusion, the very high prevalence of MERS-CoV
neutralising antibodies in both resident and imported
camels indicates the widespread and ubiquitous pres-
ence of the virus in the country. A systematic longitu-
dinal study, however, is needed to follow up imported
camels from their country of origin until they reach
the slaughterhouses to understand the epidemioclogy
of the disease along the camel market chain. A sepa-
rate study on resident camels is needed fo understand
the dynamics of infection in local camels as opposed
to in imported camels. The very high seroprevalence
detected in camels warrants the initiation of an active
surveillance study on humans, particularly those that
are at higher risks of exposure to MERS-CoV infections
such as camel traders and abattoir workers,

www.eurosurvelllance.org

*Authors’ correction

The order of Dr Folorunso Oludayo Fasina’s names was wrong
in the authors’ list, leading to abbreviation as FF Oludayo in-
stead of FO Fasina. This was corrected on 17 March 2017 at
the request of the author.
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From: Andrew Clements <aclements@usaid.gov>

Sent: Tue, 11 Apr 2017 23:18:27 +0200

To: Brian Bird <bhbird@ucdavis.edu>

Cc: PREDICTMGT <predictmgt@usaid.gov>, PREDICT-outbreak <predict-outbreak@ucdavis.edu>
Subject: [predict] [predict-outbreak] Re: Update on Crow-dieoff in Bangladesh

Thanks, Brian.
As scavengers, presumably the crows had access to some poultry that had died from a H5N1 infection. A lot of poultry, given more than 100 crows died.
I'll share this report with Ricardo and the mission.

Andrew

On Tue, Apr 11, 2017 at 10:39 PM, Brian Bird <bhbird@ucdavis.edu> wrote:

Dear all,

Official notification by GoB to OIE of H5 avian influcnza activity. Confirmed by influcnza specific testing by BLRI laboratory of
animal specimens collected by PREDICT team.

Link to official OIE report/notification can be found at bottom of PREDICT team report.

I hope everyone is having a good day!

-brian

Brian H. Bird DVM, MSPH, PhD
One Health Institute

1089 Veterinary Medicine Dr.
School of Veterinary Medicine
University of California, Davis

bhbird@ucdavis.edu

You received this message because you are subscribed to the Google Groups "PREDICTMGT" group.

To unsubscribe from this group and stop receiving emails from it, send an email to predictmgt-+unsubscribe@usaid.gov.

To post to this group, send email to predictmgt@usaid.gov.

To view this discussion on the web visit https:/groups.google.com/a/usaid.gov/d/msgid/predictmgt/BSBA4BAS5-D363-
4DB3-9E16-C0076A640FC8%40ucdavis.edu.

UCDUSR0009069



Andrew Clements, Ph.D.

Senior Scientific Adviser

Emerging Threats Division/Oflice of Infectious Discases/Bureau [or Global Health
U.S. Agency [or International Development

Mobile phone: IIRI=IBIZ D

E-mail: aclements@usaid.gov

For more information on USAID's Emerging Pandemic Threats program, see: http://www.usaid.gov/ept2
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From: William B. Karesh <karesh@ecohealthalliance.org>

To: Chris Johnson <ckjohnson@ucdavis.edu>

CC: Tracey Goldstein <tgoldstein@ucdavis.edu>;Simon Anthony
<anthony@ecohealthalliance.org>;Amanda Fuchs
<fuchs@ecohealthalliance.org>; predict@ucdavis.edu <predict@ucdavis.edu>;Megan M Doyle
<mmdoyle@ucdavis.edu>

Sent: 4/25/2017 10:10:55 AM

Subject: [predict] Re: PREDICT Activity Tracker

That sounds great if you can help fill in.

I was thinking of the human questionnaire as the behavior qualitative work rather than the information
collected when sampling people. So, let’s change the heading on that column to reflect the behavior work.

BK

William B. Karesh, D.V.M
Executive Vice President for Health and Policy

EcoHealth Alliance
460 West 34th Street - 17th Floor
New York, NY 10001 USA

+1.212.380.4463 (direct)
+1.212.380.4465 (fax)
www.ecohealthalliance.org

President, OIE Working Group on Wildlife
Co-chair, IUCN Species Survival Commission - Wildlife Health Specialist Group
EPT Partners Liaison, USAID Emerging Pandemic Threats - PREDICT-2 Program

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife
health and delicate ecosystems. With this science we develop solutions that promote conservation and
prevent pandemics.

On Apr 25, 2017, at 12:57 PM, Christine Kreuder Johnson <ckjohnson@ucdavis.edu> wrote:

Nice looking tracker here.

Surveillance team is tracking the first 4 columns regularly and have last verified status with all partners about 2 weeks ago. If
that’s recent enough for you, we can easily reshape that info into this format (cc’ing Megan on that as she has the latest
versions) — that way, we don’t have to ask everyone again for the same information.

Other than the human questionnaire (which we do whenever we get samples from anyone so those 2 columns are the same at
this level), I don’t really see behavior in here — did you want to include our behavior qualitative research scope which I think is
also relevant to info we’d present at One Health Platforms?

ek

From: Billy Karesh <karesh@ecohealthalliance.org>

Date: Tuesday, April 25, 2017 at 8:31 AM

To: Tracey Goldstein <tgoldstein@ucdavis.edu>, Simon Anthony
<anthony@ecohealthalliance.org>, Christine Kreuder Johnson <ckjohnson@UCDAVIS.EDU>
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Cc: Amanda Fuchs <fuchs@ecohealthalliance.org>, "predict@ucdavis.edu”
<predict@ucdavis.edu>
Subject: Fwd: PREDICT Activity Tracker

Hi there,

Attached is the situation tracker that I mentioned on the EB call to let P&R know what information our

country folks could present at National One Health Platform meetings that they are supposed to help organize.

I tried to keep it as simple as possible and give them ideas of topics for discussion at local levels.

Leilani is going to make the first run on filling in the behavior column, Catherine will begin with the One
Health Eval. and the group at EHA will fill in as much as they can for EHA countries.

We will send ours to all of you for review, but I thought you might want to get a head start on parts that
you could fill in.

Just realized that I left out “training”.
BK

William B. Karesh, D.V.M
Executive Vice President for Health and Policy

EcoHealth Alliance
460 West 34th Street - 17th Floor
New York, NY 10001 USA

+1.212.380.4463 (direct)
+1.212.380.4465 (fax)
www.ecohealthalliance.org

President, OIE Working Group on Wildlife
Co-chair, IUCN Species Survival Commission - Wildlife Health Specialist Group

EPT Partners Liaison, USAID Emerging Pandemic Threats - PREDICT-2 Program

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife
health and delicate ecosystems. With this science we develop solutions that promote conservation and
prevent pandemics.

Begin forwarded message:

From: Amanda Andre <amanda.andre{@ecohealthalliance.org>
Subject: PREDICT Activity Tracker

Date: April 24, 2017 at 4:57:51 PM EDT

To: "William B. Karesh" <karesh(@ecchealthalliance.org>

Hi Billy,

Attached is the PREDICT Activity tracker with the updates you mentioned.
Amanda Andre

Administrative Assistant to the Executive Vice President for Health &Policy
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EcoHealth Alliance
460 West 34th Street — 17th floor
New York, NY 10001

1.212.380.4470 (direct)

1.212.380.4465 (fax)

www.ecohealthalliance.org

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health
and delicate ecosystems. With this science we develop solutions that promote conservation and prevent
pandemics.
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From: Jonna Mazet <jkmazet@ucdavis.edu>

To: Peter Daszak <daszak@ecohealthalliance.org>

CC: David J Wolking <djwolking@ucdavis.edu>;Elizabeth Leasure
<ealeasure@ucdavis.edu>;Alison Andre <andre@ecohealthalliance.org>;Evelyn Luciano
<luciano@ecohealthalliance.org>

Sent: 5/9/2017 4:22:13 PM

Subject: Re: 2 papers from Zhengli that | probably should cite PREDICT for..

Agree on both -- first using the Predict-adjacent wording with "benefitted from the ....of USAID PREDICT."
Sounds like the other is a direct Predict acknowledgement. Are those viruses from P-1? If so, great. [f P-2, 1
don't think they're cleared for release, so we'd need to handle that process ASAP before the pub comes out.

Congrats,

J

On Tue, May 9, 2017 at 9:49 AM, Peter Daszak <daszak@ecohealthalliance.org> wrote:

Hi Jonna,

Zhengli’s cranking out great results again and has 2 drafts that [ am editing right now. Either of these will
make some news, and I want to be careful that we get ahead of the curve and have PREDICT acknowledged
in the right way.

The first one is from sampling under the NIAID project, hummingbird IRB, and shows that 6/400 or so people
have bat SARS-like CoV antibodies. Conclusion is that SL-CoVs from bats are spilling over into people in
China, and therefore there is a risk of another SARS-like pandemic. The samples are not collected under
PREDICT, but I'd like to acknowledge both NIAID and PREDICT as funding my involvement, e.g. the
PREDICT funds could cover my helping draft the ms...

The second one shows that a pig CoV closely related to a known bat CoV is involved in pig die-offs in China.
There are some PREDICT and NIAID samples from bats that were sequenced and used in the phylogeny of
this pig virus. I think that makes it a direct PREDICT acknowledgement?

What do you think?

Cheers,

Peter
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Peter Daszak

President

EcoHealth Alliance

460 West 34t Street — 17 Floor

New York, NY 10001

+1.212.380.4473 (direct)

+1.212.380.4465 (fax)

www.ecohealthalliance.org

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife
health and delicate ecosystems. With this science we develop solutions that promote conservation and
prevent pandemics.
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Sent: Tue, 9 May 2017 16:48:00 -0700
Subject: Re: For next week -- specific details/ideas

From: Jonna Mazet <jkmazet@ucdavis.edu>
To: Peter Daszak <daszak@ecohealthalliance.org>
Cc: Alison Andre <andre@ecohealthalliance.org>, Jon Epstein <epstein@ecohealthalliance.org>, "Kevin Olival, PhD"

<olival@ecohealthalliance.org>, Christine Kreuder Johnson <ckjohnson@ucdavis.edu>, Tracey Goldstein <tgoldstein@ucdavis.edu>,
David J Wolking <djwolking@ucdavis.edu>, Elizabeth Leasure <ealeasure@ucdavis.edu>, Evelyn Luciano
<luciano@ecohealthalliance.org>

Sounds good -- Mostly just aligning workplan with actual activities, communication structures among global contacts and
from global to in-country staff, and planning moving forward for objectives and countries.

Thanks,

J

On Tue, May 9, 2017 at 9:14 AM, Peter Daszak <daszak@ecohealthalliance.org> wrote:

No problem — look forward to that.

We're getting ready over here with contract, staffing, workplan and other details for all countries. We'll have each country liaison
POC available throughout the day by phone here at EHA and will have admin in the room (Molly) and on the phone (Evelyn and
Ava).

Anything else we need to think about ready for the meeting?

Cheers,

Peter

Peter Daszak

President

EcoHealth Alliance

460 West 34" Street — 17™ Floor
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New York, NY 10001

+1.212.380.4473 (direct)

+1.212.380.4465 (fax)

www.ecohealthalliance.org

EcoHealth Alliance leads cutting-edge research into the critical connections between human and wildlife health and delicate
ecosystems. With this science we develop solutions that promote conservation and prevent pandemics.

From: [R=IDJXGARZBN [maito AR{=IBJXSAN B On Behalf Of Jonna Mazet

Sent: Monday, May 8, 2017 4:06 PM

To: Peter Daszak; Alison Andre; Jon Epstein; Kevin Olival, PhD

Cc: Christine Kreuder Johnson; Tracey Goldstein; David J Wolking; Elizabeth Leasure
Subject: For next week -- specific details/ideas

Hi there,

As you prepare for our discussions next week, I'd like to specifically highlight that we are likely to propose changes in the
human surveillance in China and Indonesia.

Just asking you to be prepared to discuss options going forward.,.
Thanks,

Jonna
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From: Andrew Clements <aclements@usaid.gov>

Sent: Fri, 23 Jun 2017 14:10:45 +0200

Subject: Fwd: WHO Global Action Plan on Antimicrobial Resistance newsletter no 27

To: Peter Black JIad=B]A B, "Wantanee (FAORAP) Kalpravidh” ] pd =l BJANGS B = PJ. "subhash
Morzaria (FAORAP)" < BB William Karesh <Karesh@ecohealthalliance.org>, Jonna Mazet
<jkmazet@ucdavis.edu>

Cc: Lindsay Parish <lIparish@usaid.gov>, "Daniel Schar (RDMA/OPH)" <dSchar@usaid.gov>, "Sudarat Damrongwatanapokin
(RDMA/OPH)" <sDamrongwatanapokin@usaid.gov>

Attachment

WHO GAP AMR Newsletter No.27 June 2017.pdf

FYI

Andrew P. Clements, Ph.D.

Senior Scientific Adviser

Emerging Threats Division/Olffice of Infectious Diseases/Bureau for Global Health
U.S. Agency for International Development

Mobile phone: 1-571-345-4253

Email: aclements@usaid.gov

Begin forwarded message:

From: WHO AMR Secretariat w

Date: June 23, 2017 at 1:15:21 PM GMT+2
To: [l & A
Subject: WHO Global Action Plan on Antimicrobial Resistance newsletter no 27

Reply-To: Development of a draft global action plan to address antimicrobial resistance
I REDAC [ED) ]

Dear Colleagues

We are pleased to send you the 27th WHO Global Action Plan on Antimicrobial Resistance newsletter.

This newsletter will provide you with an update on work ongoing on AMR. It will also give you feedback on any
significant meetings or events recently held and inform you about others upcoming on AMR that may be of
interest and flag issues which you should be aware.

Feel free to share this newsletter with your colleagues if you think it will be of interest to them.
Best regards

Dr Marc Sprenger
Director, AMR Secretariat WHO

To unsubscribe from the AMRACTIONPLAN list, click the following link:
http://listserv.who.int/scripts/wa.exe? TICKET=NzM2NTMzIGFibGVtZW50cO0BVUOFJRC5HT1YgQU1SQUNUSU
90OUExBToNJw/E3iADF&c=SIGNOFF
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Online Community
of practice (CoP)
update: New sub-
community on
Health Workforce
AMR Education
and Training.

Following the WHO expert
consultation meeting on health
workforce and AMR education held
in Geneva 23 - 24 March 2017, a sub-
community on Health Workforce
AMR Education and Training has
been established to provide a global
platform that allows individuals and
representatives of institutions to
interact with the aim of
strengthening health professional
AMR education at the country
level. Among others, it’s objectives
are to develop and maintain a
repository of AMR-related
products, tools and guidance
documents for health professional
education and training. If you are
not already a member of the CoP,
please click here to join. If you are
a member and would like to join
this sub-community, please contact
the Moderator and request to be
added to the sub-community:

A list of 91 tools on AMR education
was identified for the March
consultation and is available in the
library of the sub-community: It is
being categorized to make it more
user-friendly. If you are aware of
other useful AMR educational
resources please send information
about the programme, lead
organization and the weblink/files
to hickeyb@who.int and it will be
added to the repository. The
intention is to streamline the list to
accommodate only the most useful/
relevant tools for stakeholders in
Member States to use.

Monitoring of antimicrobial
resistance: Qutcome and goal
indicators’ meeting

On 8-9 June 2017, a group of technical experts from around the world
came together at WHO Headquarters to discuss indicators for
monitoring and evaluating country and global efforts to tackle
antimicrobial resistance (AMR), as part of the Global Action Plan on
AMR. The primary purpose of the meeting was to identify a set of
indicators that can be used to track and communicate progress at
country and global levels. Indicator discussions primarily focused on
identifying outcome and goal measures, but also touched on process
and outputs. Feedback from the meeting will be incorporated into
the draft monitoring and evaluation framework, following which
there will be a public, online consultation up to the end of September
2017. The report of the meeting will be made available here.

Essential Medicines List updated
with new advice on antibiotics

New advice on which antibiotics to use for common infections and
which to preserve for serious circumstances is among additions to the
WHO Model List of Essential Medicines (EML) for 2017. Other additions
include medicines for
HIV, hepatitis C,
tuberculosis, and
leukaemia. The model
list is used by many
countries to increase
access to medicines
and guide decisions
about which products
they ensure are
available for their
populations.

In the biggest revision of the antibiotics section in the EMIs 40-year
history, WHO experts have grouped antibiotics into three categories
—ACCESS, WATCH and RESERVE - with recommendations on
when each category should be used. Initially, the new categories apply
only to antibiotics used to treat 21 of the most common general
infections. The change aims to ensure that antibiotics are available
when needed, and that the right antibiotics are prescribed for the
right infections. It should enhance trcatment outcomes, reduce the
development of drug-resistant bacteria, and preserve the
effectiveness of "last resort" antibiotics that are needed when all
others fail. More information here.
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Supporting
development of national
action plans in the
Europe region

In this interview, Dr Lars Blad talks
about his experiences working with
WHO in the Eastern European and
Central Asia regions supporting
countries in the development of their
National Action Plans.

“To be able to provide the best
support possible, it is crucial to, in
dialoguc, identify the relevant
stakeholders to be involved. Of
utmost importance is to get an early
involvement of the Agricultural/
Veterinary sector — ensuring there is a
One Health approach in the work
and in the Plan from the outset”.
Read more here.

Network for Improving
Quality of Care for
Maternal, Newborn and
Child Health

The “Network for Improving Quality
of Care for Maternal, Newborn and
Child Health” was launched in
Lilongwe, Malawi in February 2017.
The network is made up of nine
countries: Bangladesh, Ethiopia,
Ghana, India, Ivory Coast, Malawi,
Nigeria, Tanzania and Uganda. A
technical session on the links
between quality of care (QoC) and
water, sanitation and hygiene
(WASH) in health care facilities was
held to
catalyse
action and
ensure that
WASH in
health care
facilities is
embedded
with
network
countries’ QoC action plans. Both
WASH and QoC are critical to
addressing AMR. A technical brief
documenting the linkages between

WASH and QoC can be read_here.

First West African national action
plan (NAP) workshop, Cameroon

The first West African multisectoral national action plan (NAP)
workshop (and third in the WHO African region) took place in
Douala, Cameroon 13-16 June and brought together 84 attendees
from nine West African countries (Angola, Cameroon, Central
African Republic, Chad, Comores, Congo, Equatorial Guinea,
Madagascar and Sao Tomé et Principe). Representing the human
health, veterinary, agriculture and environmental sectors,
participants were trained and equipped with a series of tools and
references to develop their NAPs. Students from 12 universities in
Cameroon (undergoing studies in medicine, pharmacy, laboratory,
nursing, midwifery, veterinary and environmental sectors) were
invited to serve as scribes to also learn about AMR and, in time,
to contribute to raising awareness of AMR in their respective
areas. The workshop was covered by multiple media outlets -
online, TV, newspapers and urban radio stations. The 20d West
African workshop will take place in Lome, Togo, 27-30 June.

Photo: Participants at the first West African NAP workshop, 13-16 June,

Douala, Cameroon

British study itemises cost of
superbug out-break at $1.2 milion-
and outlines why investment in
infection prevention strategies could
save money in the long term

In 2015, five West London hospitals were afflicted with a ro-month
outbreak in which 40 patients in renal and vascular wards were
infected with a carbapenemase-producing strain of Klebsiella
preumoniae. Thirteen patients died. An investigative team from
Imperial College London has now calculated the staggering cost
of this antibiotic resistance outbreak at £980,000. The greatest
cost (£296,000) turned up as lost revenue from planned surgical
procedures that were cancelled due to the closure of four wards.
Other major expenses were extra staff time (£193,000), extended
patient length-of-stay (£140,000), and patient screening
(£84,000). Twenty-four rooms required hydrogen peroxide vapour
decontamination (£37,000). According to lead author, Alison
Holmes, “This study highlights the cost to the British NHS and
why a relatively small investment in infection prevention
strategies could save money in the long term.” More here.
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Editor’s Picks

One Health is the Approach
for Uganda's Prevailing
Health Challenges-Prime
Minister

World Veterinary Day 2017, with the
theme of ‘Continuing Education with a
One Health Focus', culminated at
Makerere University, Uganda. The
Ugandan Prime Minister presided over
the day, noting on behalf of Ugandan
President Museveni that the One Health
approach is the right way to solve
Uganda's current health challenges. The
Minister of State for Agriculture, Animal
Industry and Fisheries, Hon. Bright
Rwamirama thanked the Ministry of
Health for spearheading the formation of
the One Health Country Taskforce which
has enabled the government to manage
several outbreaks. https://goo.gl/

1fDSEU

How South Africa can
reduce the risk of
infections in
hospitalized children

A study conducted in one of South
Africa’s leading children’s hospitals found
that just under 25% of children admitted
over the course of a year acquired new
infections while hospitalized. The
infections collectively resulted in these
children spending an extra 2,300 days in
hospital and taking an additional 2,400
days of antibiotics. The cost of these
largely preventable infections exceeded
R60 million for the year.

The study also found that by combining
laboratory surveillance and antibiotic
prescription surveillance methods, it was
possible to accurately identify 85% of
children who had picked up an infection
in hospital. This approach took 15 hrs per
month compared to the traditional
surveillance method of 120 hrs per month
and needed far less expertise to
implement. More information here.

June 2017
—

Launch of White Paper on rapid
diagnostic technologies to tackle
AMR

The European Parliament Interest Group on Innovation in IHealth
and Social Care has called on the European Commission to boost
funding and innovation to foster the uptake of rapid diagnostic
technologies. The paper was developed by Health First Europe in
collaboration with the Alliance of Patients' Organizations and the
‘World Alliance Against Antibiotic Resistance. Innovative
diagnostic technologies can contribute — as part of a broader and
coordinated plan — to reduce antibiotic misuse. Rapid diagnostic
technologies are simple tools able to reduce unnecessary
prescription, tailor treatment for bacterial infections and limit
infection spread. More here.

Clean and Safe Health facility
(CASH) initiative in Ethiopia

The Clean and Safe Health facility campaign (CASH) in Ethiopia
was launched by the Ministry of Health in 2014. It aims to reduce
health care infections and make hospitals safer through staff
training on infection prevention and control and patient safety, safe
and sufficient water supply and sanitation facilities and health care
waste management along with implementing audits and supporting
hospitals in developing and implementing charters for cleanliness,
all of which will contribute to addressing AMR. CASH is being
implemented in all hospitals in Ethiopia (approximately 150) and
will be expanded to health centres. CASH includes (among others):

Attitude change on waste management and environmental hygiene
Sustained advocacy and communication on hospital cleanliness
Conducting regular cleanliness activities

Implemention of infection prevention and facility management
standards

Assignment of an empowered ward master in each hospital
Conducting internal and external audits and recognizing hospitals

Ensuring hygiene, including environmental cleanliness, is high on
everyone’s agenda by having a cleaning service plan

More information here.

Global Antimicrobial Resistance
Surveillance System (GLASS)

update

Enrolment update: 51 countrics have expressed interest in
enrolling in GLASS, of which 40 are fully enrolled.
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Resources

* For information regarding national action plans on antimicrobial resistance and supporting documents

and tools, click here.

* Global Antimicrobial Resistance Surveillance System (GLASS) documents and tools.

* For information on infection prevention and control, click here.

* To access the WHO/UNICEF WASH in Health Care Facilities knowledge portal, click here.

* For information on antimicrobial resistance and the food chain, click here.

* For AMR activities at the Food and Agriculture Organization of the UN (FAO), click here.

* For AMR activities at the World Organisation for Animal Health (OIE), click here.

3

UPCOMING

MEETINGS/EVENTS

June 29 Strategic Technical & Advisory Group meeting Teleconference

June 27-30 2nd AMR National Focal Point workshop o Lome. Togo
West African countries)

June 30 Interagency Coordination Group (IACG) on  ‘leleconference
AMR meeting

July 3-4 Consultative meeting on comprehensive AMR  Ministry of Health &
surveillance promotion in Iran Medical Education,

Tehran, Iran

July 5-6 Developing priorities for WHO activities on  Nieuwegein, Netherlands.
WHO & KWR Watercycle

Research Institute

AMR and the environment.

July 11-12 EU-India seminar : Use of Veterinary New Delhi, India
Medicines and AMR

July 20 G20 Leaders’ Summit Hamburg, Germany

July 24-27 Sudan NAP workshop Khartoum, Sudan

Aug 8-9 (TBO) India National Consultation to Operationalise New Delhi, India
Action against AMR

Aug 22-24 3rd Workshop on Antimicrobial Consumption Maputo, Mozambique

Sept 5-6 DRIVE-AB Final Conference. Further Brussels, Belgium
information here

Please let us know of your upcoming events for inclusion in the newsletter. We also welcome your suggestions and comments.
For all communications, please contact the Secretariat at whoamrsecretariat@who.int. Responsibility for newsletter
contenrests with the AMR Secretariat Director: Marc Sprenger.

Newsletter editor: Breeda Hickey.
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From: Kevin Olival, PhD <olival@ecohealthalliance.org>

To: David J Wolking <djwolking@ucdavis.edu>;Chris Johnson <ckjohnson@ucdavis.edu>;Damien
Joly <djoly@metabiota.com>;Dr. Jonna Mazet" <jkmazet@ucdavis.edu>
CC: Peter Daszak <daszak@ecohealthalliance.org>;Anna Willoughby

<willoughby@ecohealthalliance.org>;Evelyn Luciano <luciano@ecohealthalliance.org>;Ava
Sullivan <sullivan@ecohealthalliance.org>;Molly Turner <turner@ecohealthalliance.org>;Leilani
Francisco <francisco@ecohealthalliance.org>

Sent: 8/4/2017 1:21:31 PM
Subject: Global workplan with M&A additions/edits
Dear David and all,

Attached are our edits to the Year 4 global workplan with additions from the M&A team. Most of the changes
were relatively minor, as [ think the bullets are written general enough to capture most of our current
activities. Chris, Damien, and Jonna, please feel free to add or make additional suggested edits based on
anything else we’re doing across partners relevant to M&A. Sorry for not getting this out earlier before the
deadline.

I went through and also changed the font color from blue to black for those items from Year 3 that 1 think are
worth retaining in the plan.

Happy to answer any questions or concerns.

Thanks!
Kevin (and Peter)
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YEAR 4 GLOBAL WORKPLAN INSTRUCTIONS

This Year 4 Global workplan template is designed to capture activities and expected outcomes at
the global level.

What about the All-country plan and Country Briefs?

A draft of the Year 4 All-country plan will be shared with country teams separately to allow
sufficient time for review and comment and to inform the development of country-specific plans
(Country Briefs). Upon receipt of global-level content from operational leads, UC Davis will review
and refine the draft All-country workplan and communicate any changes to country teams to
facilitate county-level updates or revisions of the Briefs (if necessary).

Global workplan instructions:

As with last year’s process, this template is based the Year 3 workplan describing Objectives and
Activities. Also as in previous years, objectives and activities have been assigned to operational

‘ ghted in green) for content compilation.

Operational leads are responsible for coordination with consortium partners for
completion. Workplan development is intended as a collaborative process, so please
communicate with operational team members across consortium partners for content

development.

Please update content with planned activities for Year 4 only. For quick reference, activities
from the Year 3 workplan are included in blue font.

Do not mention your organization's name or acronym in the document unless absolutely essential
for understanding a specific point. USAID considers all of us "PREDICT". Similarly, activities need
not be attributed to individuals by name or title.

BE BRIEF AND CONCISE. Only list significant plans or items of specific interest for each
objective and activity/sub-activity.

Timeline (reminders will be shared for all deadlines as they draw near):

e Global workplan content from operational leads will be due to UC Davis HQ on
Friday August 4"

e Country Briefs (based on the draft All-country workplan) will also be due to HQ on August
4th

e GHSA Phase 1 workplan instructions will be shared separately along with the new and
improved template; GHSA workplans will be due to HQ Friday August 11" with the week
of August 14" reserved for HQ review and finalization.
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PREDICT-2 GLOBAL Workplan (October 2017-September 2018)

USAID/PREDICT is supporting the Global Health Security Agenda (GHSA) by
training and facilitating One Health teams to conduct zoonotic disease sampling
and laboratory detection for known and novel viral threats and by working with in-
country government partners to strengthen multi-sectoral partnerships and
platforms that enable rapid detection and response to zoonotic pathogens spilling
over from animals to people.

PREDICT’s Global Workplan is a comprehensive list of activities and outcomes
expected from collaborative efforts from PREDICT's extensive and unified
(country-level and global) team. Specific country-level activities and additional
details are provided in the companion GHSA country workplans (separate Excel

template), the PREDICT All-country workplan, and the Country Briefs that follow.

The Global and All-Country workplans are key requirements of PREDICT’s
Cooperative Agreement with USAID. These portions of the package also serve
as guidance documents for all global and country activities to ensure the
standardization of methods and resulting data for the cross-country and global
analyses necessary to use the information most effectively to promote and
protect global health.

GHSA Phase 1 countries are supported to complete most activities using Ebola
funds. However, some important activities are supported through USAID core
funds, as they may otherwise expand the overall scope of activities beyond
current-year GHSA milestones. These are noted where appropriate.

Some global-level objectives and activities may not be fully achievable in 2017-
2018, as activities will begin but take more than one year to complete. These
activities are noted at the objective, activity, or sub-activity level as appropriate.

Objective 1: Characterizing Biological and Ecological Risk of
Zoonotic Disease Threats

Identify the biological and ecological drivers and host-pathogen dynamics at
high-risk interfaces in Asia and Africa.

Activity 1.1. Targeted sampling for zoonotic viruses with pandemic
potential at specific high-risk interfaces

Conduct sampling for zoonotic viruses in collaboration with in-country and EPT
partners (CDC, WHO, and FAO, efc.) at field sites most reflective of the
processes underlying pathways for viral evolution, spillover, amplification, and
spread.
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Sub-activity 1.1.1. Identifying and characterizing pathways, epizones, and
surveillance priorities for viruses with pandemic potential. . (Chtis, Péter, Simon)

Continue to refine prioritization of wildlife and livestock host taxa for
sampling and surveillance using species-level data on viral spillover risk,
local information on human-animal interaction, and species occurrence at
high-risk interfaces and disease emergence pathways.

Optimize methods to investigate disease transmission among wildlife,
livestock, and at-risk human populations and improve standardized
protocols to collect data to assist in characterization of disease transmission
interfaces and epizones.

Together with EPT and country partners, continue to prioritize sampling
activities, partnerships, and locations in areas of new engagement.
Continue to explore animal movements, migrations, and value chains, in
coordination with EPT and in-country partners, to refine targeted
opportunities for surveillance and improve understanding of epizones for
pathogens of significance.

Refine spatial models to map geographic epizones for viral families of
concern using data from host-virus associations to guide sampling and
surveillance priorities and analytical approach.

Use existing data to refine sampling strategies and prioritize potential
zoonotic viral reservoirs, including potential ebolavirus hosts (see activity
1.6 below).

Expected Outcomes: Optimized sampling and surveillance priorities for
identification and characterization of pathways for disease emergence and
epizones; coordinated sampling activities with collaborative EPT partners,
platforms, and networks.

Sub-Activity 1.1.2. Standardized, concurrent, and selectively longitudinal
sampling of wildlife, livestock, and at-risk human populations with high levels of
contact with animals. (Chfis)

Coordinate field activities across EPT countries through frequent meetings
with regional and operational leads (behavior, laboratory, capacity building,
information management, and modeling and analytics) for integration of
expertise into sampling and surveillance design and implementation.
Continue to develop, optimize, and amend protocols for the ethical conduct
of research involving humans (IRB) and animals (IACUC).

Ensure compliance with all permits and protocols, including locally approved
protocols and permissions needed for sampling activities, site access, data
collection, and diagnostic testing.

Ensure adherence to national requirements for data and sample sharing
and international standards and regulations for disease notification.
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¢ Implement concurrent synchronized sampling of animals and humans using
standardized field protocols, data collection tools, and diagnostic testing
protocols across wildlife and at-risk human populations in high-risk
communities to document sharing of viruses within and between species;
identify high-risk interfaces and pathways for disease emergence; and
enable standardized biological, behavioral, and ecological risk
characterization.

¢ Implement syndromic surveillance among patients with undifferentiated or
undiagnosed acute fevers of likely viral origin meeting standardized clinical
case definitions in collaboration with clinics and hospitals in the catchment
of high-risk communities targeted for concurrent surveillance.

¢ Continue to coordinate with FAO at global, regional, and country level to
collaborate on concurrent synchronized sampling of livestock species at
prioritized sites with respect to sample collection, sample and data handling,
and viral detection and characterization protocols.

Expected Outcomes: Coordinated concurrent and effective sampling
activities, including standardized data collection for wildlife, livestock, and
at-risk human populations (where feasible) for monitoring of viral threats and
investigation of viruses with pandemic potential at high-risk interfaces;
known and novel pathogens associated with diseases of unknown origin,
including severe acute respiratory infections, acute encephalitis, and
influenza-like illnesses detected and identified.

Activity 1.2. Characterizing Risk

Collect standardized data at regular intervals on epidemiological and ecological
factors identified as important drivers of pandemic risk, identify and characterize
epizones for pandemic risk, and develop actionable surveillance improvements

and risk mitigation strategies.

This activity is included for completeness, but some sub-activities may not
be achievable in Year 4.

**Not a GHSA funded activity.

Sub-Activity 1.2.1. Ranking of high-risk interfaces and identification of key
processes influencing evolution, spillover, amplification, and spread of viral
threats.

e Continue to optimize sampling and data collection protocols and tools for
standardized characterization of animal-human contact and high-risk
interfaces that articulate human-animal contact and produce data on human
activities and epidemiologic conditions associated with transmission of
viruses between animals and humans at surveillance sites.

¢ Where feasible, use standardized questionnaires to collect quantitative data
on human activities and behaviors underlying high-risk interfaces.
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o **Develop methods to summarize PREDICT data as available and integrate
with published data on known zoonotic viruses to identify high-risk
interfaces, ecological conditions, and key epidemiological processes
influencing evolution, spillover, amplification, and spread of viral threats to
guide surveillance.

e **Characterize risk of viral spillover and spread for all PREDICT-detected
viruses using associated virological, epidemiological, and ecological data.

e **As data on viruses in animal and human hosts become available (through
the project and from other sources), develop methods to characterize virus
host plasticity and cross-species disease transmission; rank high-risk
interfaces; and model specific emergence, amplification, and spread for
potential zoonotic and pandemic viral threats.

Expected Outcomes: Establishment of standardized epidemiologic
approaches and protocols for characterizing and ranking high-risk viruses
and interfaces to understand processes influencing viral evolution, spillover,
amplification, and spread.

Sub-activity 1.2.2. Characterizing ecological risk and predicting spillover:
advancing the knowledge of how ecological factors, demographic and other
socioeconomic changes, agricultural and wildlife-use trends, host life history,
viral diversity, and human behavior influence the likelihood of heightened viral
evolution, spillover, amplification, and spread.

e **Integrate biological and behavioral surveillance data from PREDICT to-
date into models on an ongoing basis and as appropriate.

¢ **Develop models to simulate the impact of various behavioral risk reduction
interventions, specifically those aimed at preventing bat-human spillover.

¢ **As human questionnaire data become available, summarize behavior data
with particular relevance to spillover (e.g., human-animal contact) and
spread mechanisms (e.g., human movement patterns).

e **Continue to collaboratively develop, collate, and refine the methods, data
sources/sets, and models (e.g., on land-use change; ecological,
socioeconomic, and other demographic changes; agricultural trends;
livestock production systems; value chains; climate variability; etc.) needed
to characterize risk and predict spillover for each disease emergence
pathway.

¢ **Continue to develop spatial analytical methods for mapping fine-scale
spillover risk from wildlife to livestock for specific zoonotic viruses and hosts.

¢ **Continue to update all known mammalian virus-host associations using
data available from published literature to date and combine with PREDICT
data for comparative analyses.

e **Analyze PREDICT data to identify temporal trends (i.e. seasonality) in viral
detections from wildlife.

¢ **Develop models to analyze projected changes to future EID hotspots with
respect to recent trends and forecasts of known EID drivers.
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¢ **Develop dynamic models to simulate risk of disease spread in livestock
and human exposure under current conditions and FAO-provided future
scenarios of changing livestock production systems for target countries,
diseases, and livestock types under the African Sustainable Livestock 2050
project.

¢ **Develop spatial models to estimate new disease emergence risk and key
drivers in target countries using current conditions and FAO-provided future
scenarios of livestock production systems and land-use change under the
African Sustainable Livestock 2050 project.

¢ **Continue analyses of global and local travel and risk of pandemic spread
and validate models with data from past disease emergence events.

¢ **|dentify epizones for high-risk priority viruses, based on modeled wildlife
reservoir distributions and relevant EID drivers, building on previous
PREDICT models for Ebola and MERS-CoV.

¢ **Develop and refine dynamic models (e.g. SIR models) for high-risk
pathogens in animal reservoir populations and parameterize with field data;
including simulation model of SADS-CoV outbreak on Chinese farms with
estimation of Ry and spread rates.

¢ **Model the zoonotic potential of viruses in high-priority viral families using a
combination of viral traits and host and environmental associations.

e **Characterize and quantify risk pathways for Ebola virus disease
emergence and spread.

e **Collate data on past antimicrobial resistance (AMR) emergence events
globally and develop model to examine the spatial relationship with global
antibiotic use in people and livestock.

e **Using antimicrobial resistance as a model for pathogen emergence,
develop techniques that will assist in detecting emergence and spread and
targeting potential policy interventions.

Expected Outcomes: Analysis of datasets needed to characterize
ecological, demographic, and socio-economic factors to inform and prioritize
surveillance activities; development of novel modeling and analytical
approaches to forecast future changes in EID drivers, examine new socio-
economic factors, and map the risk of pathogen emergence, including AMR;
integration of human behavioral data into models; development and testing
of models for characterizing ecological risk and predicting spillover of
viruses from animals to humans; identification of epizones for key zoonatic
viral groups; maps of national and international EID risk for spillover,
amplification, and spread.

Sub-activity 1.2.3. Mapping viral diversity and evolution: analyzing global viral
diversity and viral phylogeography to better understand the rules governing
pandemic viral risk, how viruses evolve within emergence pathways, and which
viral clades are more likely to spillover in which host species assemblages.
(Peter, Chris, Tracey, and Simon)
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¢ **Analyze PREDICT data to refine models to estimate viral diversity for each
sampled mammal species and identify factors that influence viral diversity
among species.

e **Continue co-evolutionary analyses of hosts and high-priority viruses to
examine potential for cross-species transmission and human spillover, with
focus on Coronavirus and Paramyxovirus datasets.

¢ **Continue to map viral sharing among host assemblages and evaluate viral
diversity using network analysis to examine linkages among host taxa,
emergence pathways, and epizones.

Expected Outcomes: Novel approaches to map viral diversity and
evolution and forecast disease emergence.

Sub-activity 1.2.4. Developing actionable surveillance improvements and risk
mitigation strategies: using modeling and other analytics to evaluate optlma/ 7
surve/llance strategies for biological and behavioral data collection. (Chris, | eter,

¢ *Evaluate data on shared viruses, including host traits, phylogeny, and
recognized spillover and ecological risk characteristics, to prioritize animal
taxa and identify important ‘outlier taxa’ for surveillance while maintaining
consistency in standardized data collection.

¢ **Continue and refine cost-benefit analyses and scenario testing, as data
become available, to evaluate different intervention strategies.

¢ **Analyze completed qualitative data from six countries to identify policy and
intervention implications.

e **As surveillance, behavioral, and ecological data become available, identify
specific risk mitigation and intervention strategies in target countries to
prevent viral pathogen spillover at identified high-risk interfaces.

e **Collect baseline data on barriers to implementation of intervention
strategies and evaluate risk mitigation models.

Expected Outcomes: Iteratively optimized strategies and prioritization for
surveillance and identification of potential targets for mitigation of spillover of
viruses from animals to humans.

Activity 1.3. Potential pathogen detection and discovery and longitudinal
monitoring of potential pathogens to track changes in geographic and host
distribution, genetic sequences, transmissibility, infectivity, and evolution

This activity is included for completeness, but some sub-activities may not
be achievable in Year 3.

**Not a GHSA funded activity.

Sub-activity 1.3.1. Pathogen detection and discovery. (Tracey and Sim:
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e Continue to implement strategy to test prioritized sample types to facilitate
detection of viral sharing and/or spillover among humans and animals based
on: i) evidence of direct or indirect contact between people, livestock, and
wildlife; and ii) likely route of transmission, using data available to date and
analyzed by viral family, transmission interface, and specimen type.

¢ Implement standardized testing of samples collected across interface,
specimen type, host taxa, and region with laboratories ready to start testing
priority viral families (influenza, paramyxovirus, coronavirus, filovirus, and
flavivirus when feasible) and adding additional families (retrovirus,
arenavirus, bunyavirus, reovirus, rhabdovirus, picornavirus, alphavirus) to
reflect regional priorities and viral diversity based on data available to date.

e As data become available, coordinate with government partners and
national and international reporting authorities to inform on the detection of
viruses in animals and humans.

Expected Outcomes: Implemented plan for standardized testing of
samples collected across interfaces, specimen types, host taxa, and
regions; detection of virus from prioritized specimens originating within
specified pathways for emergence; and potential discovery of novel viruses
from different hosts and sample types.

Sub-activity 1.3.2. Deploying serology to characterize exposure in human and
animal populations and detect spillover.

e |dentify appropriate viral targets for serologic assay development (e.g.
ebolavirus serology).

e Continue working with partner laboratories to select appropriate platforms
(e.g., serum neutralization, ELISA, Luminex) and to develop plans to
perform assay development.

e Following their development, optimize and evaluate serologic assay(s) for
the testing of field samples, including the generation or acquisition of
appropriate positive/negative controls.

¢ Develop and implement ebolavirus serology to assist in identification of
ebolavirus reservoirs and spillover hosts in Sierra Leone, Liberia and
Guinea (see Activity 1.6).

e Develop a training and distribution plan to implement serologic assay(s) in
participating in-country collaborating laboratories.

Expected Outcomes: Appropriate viral targets identified for serologic assay
development and appropriate platforms and laboratories selected for assay
development, optimization, and testing.

Sub-Activity 1.3.3. Expanding characterization of viruses to better understand
pandemic potential, geographic and host distribution, and genetic diversity.
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e |dentify viruses for further characterization (e.g., full genome sequencing,
virus isolation, identification of human receptor binding) and follow-up
investigations into pathogenicity and host range.

e Continue to identify laboratories and identify and acquire samples for further
characterization according to a reasonable timeline.

e **Complete coronavirus pilot project to develop a set of primers for full-
genome characterization of any new coronavirus in-country by PCR as a
first step towards developing the capacity to fully characterize viruses
discovered with PREDICT protocols.

¢ Complete the genome sequencing of prioritized coronaviruses and compare
the spike protein sequences and structure of receptor binding sites to better
understand mechanisms facilitating host sharing of viruses.

¢ Complete full genome sequencing of the influenza viruses identified by
PREDICT to date for comparison to other subtypes.

¢ Complete full genome sequencing of targeted paramyxoviruses identified in
a subset of countries.

¢ *"Develop reverse genetics system to further characterize detected
paramyxoviruses.

Expected Outcomes: Refined plan to prioritize samples for follow-up virus
characterization; full genome characterization of prioritized viruses.

Activity 1.4 Advancing pathogen characterization

Sub-activity 1.4.1. Tiered approach to detecting, characterizing, and identifying
disease associations with bacterial pathogens.

**Select appropriate, available assays for detection of bacterial genes.

¢ Pilot appropriate assays for limited antimicrobial resistance detection.

¢ Develop training plan to implement testing for bacterial pathogens in in-
country collaborating laboratories.

e **Identify appropriate methods (e.g., pathology, in-situ hybridization,

immunohistochemistry, serology) to link bacterial infections with illness to

begin to evaluate causation.

Expected Outcomes: Appropriate optimized assays for bacterial gene
detection and antimicrobial resistance; plan for training and implementation
with in-country partners.

Sub-Activity 1.4.2. Mainstreaming testing protocols and comparing speed and
cost-effectiveness of viral family screening approaches with standard methods.

¢ Continue to work with FAO to partner with national veterinary laboratories to
test livestock samples with viral screening protocols.
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**Assess the utility and cost-effectiveness of PREDICT protocols to detect
known and new viruses in livestock samples in FAO collaborating
laboratories.

Assess capacity to conduct PREDICT viral family testing in other national
laboratories (e.g., public health laboratories) in collaboration with
appropriate ministries, WHO, and CDC.

Expected Outcomes: Strategy for collaborative implementation and
assessment of PREDICT viral family protocols for livestock and human
samples to guide decision making and planning for wider implementation;
comparable test result data across host taxa for targeted viral families.

Activity 1.5. Assisting host country partners in outbreaks

Sub-activity 1.5.1. Strengthening existing relationships with host country
governments and building partnerships to increase synergies between national
task force and response planners and project teams.

Continue to coordinate with ministries and EPT partners on technical
recommendations that could be provided to national task forces, One Health
platforms, and GHSA partners for optimizing outbreak response.

Continue to evaluate broad categories of partners involved to date and to
identify major areas where global and in-country partnerships might be
strengthened in both the short-term and long-term.

Expected Outcomes: Expanded network of professionals available that
can be utilized to support outbreak response capacity and collaborations
across episodes.

Sub-activity 1.5.2. Training, equipping, and supplying project teams to ensure a
constant state of preparedness for contributing technically and substantively to

focused outbreak response. (Woutrina, Brian)

Coordinate with technical partners (e.g., P&R, OHW, CDC, WHO, FAO) in
preparation of scenario-based in-service training for outbreak response
assistance.

Pilot test and update training materials on an annual basis or as needed
based on new outbreak developments.

Utilize updated outbreak preparedness and response protocols (Outbreak
Response Guidance, Human-Animal Survey Instruments, and Outbreak
Report short forms) during in-service, scenario-based training and outbreak
response activities.

Participate in preparedness exercises and training events as relevant to
create a locally-responsive and globally-networked health community.
Coordinate with EPT and implementing partners in the equipping and
supplying of teams involved with outbreak response events.
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Expected Outcomes: Refined training materials; improved knowledge and
preparedness to participate in transdisciplinary teams during focused
scenario training and actual outbreak response efforts; improved
communication and coordination across partners and agencies involved
with disease detection and outbreak response.

Sub-activity 1.5.3. Outbreak response, targeted surveillance during and
between disease outbreaks, and sharing of data to inform on new or modified
policies and practices for outbreak preparedness and response. [Chris, Brian)

Support in-country implementing partners by providing technical assistance
and conducting investigations during outbreaks of undiagnosed illnesses in
humans and animals at the request of host country governments through
field investigations, human and animal contact surveys, biological
surveillance of suspected animal hosts, and testing of animal and human
specimens using targeted viral detection techniques to identify potential
cause(s) of disease.

Support in-country implementing partners in analyzing outbreak
investigation data to understand epidemiological factors facilitating spillover
and spread of disease during outbreaks and to identify targets for disease
control and prevention.

Support in-country implementing partners in targeting surveillance activities
between outbreaks to monitor key epidemiological factors facilitating
spillover, including biological and ecological characteristics of host species
and human activities facilitating contact with host species.

Support in-country implementing partners in reviewing data gained from
targeted surveillance during and between disease outbreaks to inform on
new or modified policies and practices for outbreak preparedness and
response and share information across EPT partners.

Expected Outcomes: Improved outbreak investigations that inform and
target surveillance activities; engagement of partners in outbreak response
and sharing of results.

Activity 1.6. Identifying potential animal reservoir(s) and transmission
hosts for Ebola virus in Guinea, Liberia, and Sierra Leone

Identify animals that may act as reservoir or transmission hosts for Ebola virus to
develop and target prevention measures that reduce the risk of spillover from
animals to people.

Sub-activity 1.6.1. Surveillance for Ebola and other filo viruses. {(Brian, Chiis)

Optimize field-study data collection instruments and survey tools for ebola-
specific data collection.
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Identify sampling sites with high levels of Ebola virus disease and high
human-animal contact in varying ecological zones (forest, rural, semi-urban,
urban).

Establish sampling strategy to cover potential reservoir host taxa (wildlife)
and potential spill-back hosts (livestock and domestic animals) that may
have been exposed to human EVD cases.

Establish repeated longitudinal sampling to capture seasonal variations at
study sites to span relevant key environmental time-periods among key
target animal taxa (i.e. dry-season, wet-season, breeding season).
Identify and characterize high-risk interfaces, epizones, and surveillance
priorities for Ebola virus transmission.

Continue to explore animal value chains, in coordination with EPT and in-
country partners, to refine targeted opportunities for surveillance and
improve understanding of animal movements for Ebola virus emergence
and spillover.

Expected Outcomes: Strengthened in-country capacities in West Africa for
surveillance to detect Ebola and filo viruses; optimized surveillance priorities
for identification and characterization of pathways for Ebola virus disease
emergence and epizones.

Sub-activity 1.6.2. Develop and utilize testing technologies to detect EBOV and
filovirus infection (molecular techniques) or evidence of previous infection

(serology) in wildlife and livestock. (Btian, Tracey, Simon)

Compare viral family PCR for filovirus with previously published EBOV-
specific assays for use in wildlife and livestock samples.

Identify appropriate assay(s) for technology transfer to in-country
laboratories.

Sequence genomes of all positive samples using high-throughput
sequencing.

Develop in collaboration or coordination with in-country and EPT partners
(CDC, WHO, and FAO) reagents for serologic assays (antigens, positive
control sera, secondary antibodies).

Develop and optimize ELISA or other technology-based serologic assays for
use in wildlife and livestock species.

Determine feasibility of technology transfer of serologic assays to in-country
laboratories where available.

Expected Outcomes: Optimized molecular and serologic assays for Ebola
and other filo viruses in targeted animal taxa; sharing of protocols and
reagents across EPT partners (CDC, WHO, FAO and others) as feasible.

Sub-activity 1.6.3. Site characterization and pilot human surveys at select high-
risk animal-human interfaces to examine risk of Ebola virus transmission.
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¢ Implement the human behavioral questionnaire with Ebola-specific
questions alongside concurrent animal surveillance activities.

¢ Characterize human Ebola exposure and history of animal use to
investigate animal-human interface transmission risk (data from
questionnaire on treatment, time spent in an Ebola treatment center).

Expected Outcomes: Standardized data collection protocols with Ebola-
specific questions added; pilot human behavioral surveys with concurrent
animal surveillance activities.

Objective 2: Characterizing Behavioral Risk

Characterize contact among people, livestock, and potential wildlife reservoirs;
investigate the correlations between human behavior and zoonotic disease risk
to understand the behavioral mechanisms of high-risk pathways for disease
emergence and spread; identify potential control points and behavior change
options; and field pilot strategies to evaluate behavior change interventions that
can be taken to scale.

Activity 2.1. Standardizing approaches to study human behavioral risk
Identify and monitor behaviors, attitudes, practices, and socio-cultural norms and
conditions that facilitate animal-human and animal-animal contact and influence
the spillover, amplification, and spread of zoonotic pathogens.

**Not a GHSA funded activity.

Sub-activity 2.1.1. Developing frameworks and standardizing approaches for
behavioral risk data collection to understand human-animal interactions and
their associated meaning and rationale.

e Continue developing and strengthening partnerships to coordinate activities
for human behavioral risk data collection.

e Continue integrating human behavioral risk data collection with concurrent
biological sampling along targeted pathways and epizones.

e Continue to support the submission and monitoring of IRB protocols for the
ethical conduct of human subjects research for additional qualitative and
quantitative behavioral studies.

¢ **Complete the analysis of Deep Forest Human Contact survey data to
inform and refine the human behavioral questionnaire.

Expected Outcomes: Integrated partnerships for the coordination of
concurrent behavioral risk data collection; refined and standardized data
collection protocols and training materials for the human behavioral
questionnaire and biological sample collection; finalized sampling and
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recruitment strategies; IRB approvals solicited and/or acquired; human

behavioral questionnaire implemented with concurrent surveillance activities.

Sub-activity 2.1.2. Conducting semi-structured, targeted ethnographic
assessments in natural settings at prioritized biological and ecological
surveillance sites to characterize behavioral risk along high-risk pathways for

disease emergence and spread. ((Leilani, Karen)

¢ Analyze qualitative data from focus groups, ethnographic interview
transcripts, and field notes to better understand relationships among
human-animal contact, the context of contact, and unusual disease
experiences as perceived by individuals at high-risk of disease spillover.

e Expand ethnographic interview and focus group discussion data collection
to include up to 10 additional countries.

e **Analyze qualitative data for actionable insights from six countries where

data collection is complete: China, Indonesia, Cameroon, DRC, Bangladesh

and Uganda.
¢ Evaluate qualitative data to identify any evident intervention strategies, as
well as any barriers or opportunities to risk mitigation interventions.

Expected Outcomes: Qualitative data from prioritized sites collected and
analyzed; novel findings and actionable insights from qualitative data
analysis reported; qualitative data used to identify or develop policy
recommendations and risk mitigation strategies.

Activity 2.2. Identifying potential intervention points

Develop and measure indicators and integrate data from biological surveillance,
behavioral risk characterization, and economic and anthropologic studies to
identify potential targets for intervention to reduce the risk of viral amplification
and spread.

Sub-activity 2.2.1. Combine data collected from human behavioral
questionnaire with biological and ecological surveillance data; develop and
measure key indicators of high-risk contact among demographic groups to
identify high-risk subpopulations and determine relationships between high-risk
contact indicators and biological, ecological, and socio-behavioral data. (Leilani,

¢ Analyze qualitative data in conjunction with human behavioral questionnaire
data to refine key indicators of high-risk contact.

¢ Analyze human behavioral questionnaire data with results from biological
sampling to identify high-risk subpopulations and to potentially specify
disease spillover mechanisms (e.g., eating raw wildlife, cuts and scratches
acquired through slaughtering practices).

¢ Analyze human behavioral questionnaire data with biological sampling data,
for evidence of viral sharing between animal reservoirs and humans.
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e Analyze human behavioral questionnaire data with ecological data to
determine if human high-risk indicator activity or prevalence is associated
with ecological context data.

Expected Outcomes: Key indicators of high-risk contact and high-risk
context developed and refined; indicator data shared within project for
incorporation into analytic modeling frameworks; integration of human and
animal data for exploration of viral sharing and indicators of drivers for
spillover.

Sub-activity 2.2.2. Target specific high-risk contact behaviors commonly
reported and associated with increased risk for further in-depth study and to

advise on suitable intervention approaches. (Léilani, Karen, Chris)

This activity is included for completeness, but some sub-activities may
not be achievable in Year 4.

e Begin to prioritize high-risk contact behaviors conditional on context for
further in-depth study.

e Develop and prioritize data-informed policy and intervention targets as data
become available.

e Based on the development of suitable intervention and policy approaches,
create additional qualitative data collection tools to assess opportunities and
barriers to success of specific intervention approaches, as well as to solicit
community input on possible alternative engagement strategies.

Expected Outcomes: Identify targets for policy recommendations and
intervention strategies; anticipate and solicit community-based alternatives
to challenges posed by specific policies and strategies.

Objective 3: Improving Global Surveillance Networks

Strengthen internal data storage and sharing platforms to improve the ease of
collection, synthesis, storage, access, and dissemination of relevant animal and
human, spatially explicit epidemiological, and ecological data.

Activity 3.1. Standardizing data collection
**Not a GHSA funded activity.

Sub-activity 3.1.1. Standardizing human and animal data management:
developing and optimizing tools for the collection of standardized data on
human and animal hosts and pathogens; behaviors and risks of disease
emergence; and drivers, ecological conditions, and transmission interfaces
during standard surveillance and outbreak situations. (Damien, Chris, Leilani,
Tracey, Simon)
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e Develop and refine surveillance, behavior, and ecological data collection
tools already developed, based on feedback from field testing.

e Develop a system for entering and linking ethnographic interview, focus
group, and field note data to surveillance and ecological data.

e Develop and refine a data quality tool to enable review of submitted data for
assurance of consistency and standardization (QA/QC).

Expected Outcomes: Improved tools for standardized surveillance and
behavioral data collection with improved validation and data QA/QC
workflow over previous tools.

Sub-activity 3.1.2. Enhancing digital surveillance and outbreak intelligence:
collecting, filtering, geo-referencing, and integrating publicly available
information on emerging diseases with human and animal field surveillance

data. (Damien)

e **Continue to develop the system with HealthMap to provide near real-time
digital disease detection intelligence (e.g., HealthMap alerts) to government
and host country partners, including country-specific feeds and training
materials on the use of HealthMap and ProMED.

e Field test outbreak response assistance tools, including streamlined
communication and outbreak response methods and standardized data
collection procedures.

Expected Outcomes: Improved tools for global and in-country intelligence
on disease outbreaks.

Activity 3.2. Synthesizing global data

Build on and extend the Emerging Infectious Disease Information Technology
Hub (EIDITH) to create a secure and internal globally accessible database to
house aggregated human behavioral risk, biological surveillance, and outbreak
information with novel analytic and visualization tools.

Sub-activity 3.2.1. Expanding EIDITH to provide the access and integration
capabilities necessary for biological, ecological, and behavioral risk

characterization and progress tracking for deliverables and annual data reviews.

e Continuously adapt and refine the EIDITH database structure for efficient
storage of surveillance, ecological, and behavioral data, including diagnostic
test results for human and animals (expanding beyond current focus on
animal data).

¢ Refine and maintain the EIDITH surveillance databases that include human
surveillance and behavior data linked to animal surveillance data by
geographic space and time.
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¢ Continuously improve the EIDITH data query, extraction, and reporting tools
for efficient and effective reporting of surveillance, ecological, and
behavioral data for deliverable tracking and annual data reviews.

¢ Continue developing and refining database structure, import and export
tools, and data access and management policies and procedures.

e Develop visual maps and charts within the data collection app to aid in the
tracking the locations, interfaces, and taxa groups where sampling has
occurred.

Expected Outcomes: Improved EIDITH performance and capacity to
handle the expanded scope of activities; relational databases for human
data developed and linkages tested; tools in use by global and in-country
teams for tracking and reporting; a globally accessible database of known
and potential pathogens.

Activity 3.3. Disseminating global data

Provide data on results for policy use, response, and meeting IHR and OIE
reporting obligations; distribute data for public release using a globally accessible
public portal; and incorporate processed risk-characterization data coupled with
clearly documented, cross-cutting forecasting of risk resulting from the
characterization process.

¢ Continue to determine key areas of overlap between data collection
strategies and IHR and OIE reporting requirements to develop a strategy to
best utilize data collected to facilitate in-country achievement of reporting
obligations.

¢ Continue to refine and enhance the PREDICT public data access portal
(http://data.predict.global), specifically providing enhancements to
incorporate risk characterization data and risk forecasting, as well as other
enhancements to facilitate multilateral reporting requirements.

Expected Outcomes: Improved sharing and release of data with host
country governments, EPT partners, and the public.

Objective 4: Validating One Health Approaches
Conduct a systematic and dedicated effort to validate and evaluate the utility of
One Health approaches using all available evidence.

**Not a GHSA funded activity.

**Activity 4.1. Promoting policies and practices that reduce the risk of viral
evolution, spillover, amplification, and spread

In collaboration with government, EPT/P&R project, and inter-agency partners,
develop the evidence base to support the strategic application and
institutionalization of policy approaches promoting transdisciplinary cooperation;
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compile and create case studies for situations in which a One Health approach
has been used; and support efforts to more effectively utilize One Health

platforms. (Billy)

Disseminate the One Health case study booklet (‘One Health in Action’, co-
developed with P&R) to country and global partners.

Develop a case study template to capture/promote quantitative data and
begin compiling case studies for version two of the case study booklet, with
emphasis on quantitative measures.

As part of the One Health data collection tool, begin compiling information
on results reporting to communities and any mitigation measures employed.
Continue to track and interpret findings from literature searches (peer-
reviewed, reports, pubs, etc.) to identify examples of One Health in practice
and compile qualitative and quantitative information for One Health case
studies.

Continue to engage in-country government partners, as well as partners
from other EPT-2 projects, FAO, WHO, CDC, World Bank, and other local,
regional, and intergovernmental entities, in the prospective and
retrospective assembly of information to validate the use of One Health
approaches.

Based collected data, coordinate with P&R to conduct an analysis on
gender equality and integration to elucidate how comprehensive
representation contributes to a more successful One Health approach,
especially around risk mitigation and prevention strategies.

Work with P&R to help determine and encourage best practices for
overcoming gender bias in One Health efforts, as well as provide
information to P&R, OHW, and other EPT partners on populations that could
be further integrated into One Health approaches (e.g., economically,
culturally, and occupationally).

Continue to evaluate potential inter-agency partnerships to assess the
viability and palatability of potential policies informed by One Health
activities.

Contribute to outreach tools (e.g. short topic videos, blogs,
presentations/events) to support awareness and cross-sectoral relevance of
policies and practices that reduce risk of emerging viral threats (involving
P&R partners).

Expected Outcomes: Quantitative One Health case studies
generated/compiled; One Health best practices library expanded, including
community reporting as a component; identification of broad factors
contributing to gender or other biases in disease risk or risk mitigation;
guidance on populations that could be further integrated into One Health
efforts, as well as measures identified that might be taken to integrate
underrepresented populations; potential examples of policy changes that
could or have resulted from demonstrated One Health successes.
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**Activity 4.2. Improving cross-sectoral collaboration, capacity
development, and coordination with EPT-2 partners

Sub-activity 4.2.1. Improving cross-sectoral collaboration by promoting strong
communication and data sharing opportunities that support One Health
approaches and demonstrating the value of adopting One Health approaches
for biological surveillance, capacity building, and outbreak response. (Billy)

Continue to maintain communications with EPT-2 global partners, including
through maintenance and sharing of the EPT-wide partner contact list.
Building on Year 2 progress, conduct policy engagement with priority policy
processes and policy-making institutions, including OFFLU, GHSA,
international animal trade regulators, such as OIE, CITES, the WHO Expert
Roster on Zoonoses, the European Food Safety Agenda, Toward a Safer
World initiative, the WHO-CBD Joint Work Programme on Biodiversity and
Human Health, and the UN Office for Disaster Risk Reduction.

Work jointly with P&R to complete the final version of their Supplemental
Guidance (Planning Tool) and the Audit Tool, promote their dissemination
and uptake by the private sector and development project financers, and
examine the mitigation measures proposed and review the existing literature
to determine current cost-effective mitigation measures that should be
recommended in different hot spot areas.

In collaboration with P&R, develop suggested updates for the International
Finance Corporation’s Environmental, Health and Safety guidelines and
supporting evidence summary.

Support P&R at both the international and national levels to engage the
private sector as stakeholders in the One Health approach to prevention,
preparedness, and response by working jointly to help build the business
case and develop materials on the value of private sector participation in
One Health (via cost-effectiveness scenarios).

Provide One Health input on the proposed indicators for the Sendai
Framework for Disaster Risk Reduction.

Through ongoing communication with EPT partners, continue to identify
EPT One Health activities for which PREDICT could offer technical support.

Expected Outcomes: Efficient communication pathways with EPT-2
partners; policy engagement; development of data sharing plan.

Sub-activity 4.2.2. Support collaborative platforms and partnerships for
longitudinal monitoring of viral threats and monitoring of the use of One Health
approaches in surveillance and outbreak response situations for comparison
with other contemporary (single-silo) outbreak responses. (Billy)

Through ongoing coordination with partners, continue to identify
opportunities to compare One Health approaches to contemporary
surveillance and outbreak response approaches (potentially informed by
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P&R'’s After-Action Reviews) to conduct and refine analyses, including on
potential savings from prevention, early warning/detection, or other
outcomes that will be calculated and shared with EPT-2 partners.

Toward furthering implementation of prevention and preparedness
measures, collaborate with the UN Office of Disaster Risk Reduction on
their pilot project on integration of health emergencies (including outbreaks)
into disaster risk loss data collection in Guinea, Liberia, and Sierra Leone.

Expected Outcomes: Components of wildlife disease surveillance needed
for longitudinal monitoring of viral threats refined; comparative analysis of
approaches and cost or cost savings analyses continued and
methods/outreach optimized; recommendations developed with partners on
targeted intervention options; policy-relevant global indictors for outbreak
prevention, preparedness, and response effectiveness refined.

Sub-activity 4.2.3. Advancing socio-economic arguments by conducting global
scale analyses of the economics of pandemic mitigation vs. adaptation policies
directly applied to the World Bank/FAO One World, One Health capacity
building plan. (Billy)

Continue process planning and stakeholder engagement through calls and
meetings with partners from the World Bank to promote
integration/complementarity with the One Health capacity building plan.

In partnership with the World Bank and in coordination with P&R, hold an
expert workshop and high-level forum on One Health economic evaluation
as a follow up to the 2012 ‘People, Pathogens and Our Planet’ report to
identify key policy-oriented information gaps and develop and disseminate a
global strategy.

Continue to assemble available data for the global-scale analysis of the
economics of pandemic mitigation versus adaptation policies; based on the
global strategy developed from the One Health economic evaluation
workshop; implement a plan for conducting and refining analyses
(potentially at a country level in collaboration with P&R).

Continue to conduct economic analyses of specific intervention strategies
enacted or proposed for recent outbreaks (e.g., Ebola, SARS), which can be
used support EPT-2 partners in policy development and developing
messages for outreach to the private sector.

Continue to analyze the costs of emerging disease outbreaks of relevance
to EPT.

Share methodologies, best practices, and case examples and co-developed
materials on One Health systematic evaluation and policy outreach with
partners in the EU COST Network for the Evaluation of One Health, as well
as in the development of the Checklist for the One Health Epidemiological
Reporting of Evidence.
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Expected Outcomes: Stakeholder engagement and data collection tools
and evaluation framework developed; pilot analyses refined; baseline data
generated and built upon; global One Health evaluation strategy developed
and endorsed by high-level institutions (with targeted commitments to fill key
data/policy gaps).

Sub-activity 4.2.4. Sharing lessons learned among EPT partners and projects
for utilization in national preparedness plans for public health events, for
proposed incorporation into curricula for the One Health Workforce (OHW) and
for validating evidence-based strategies to share with the P&R program to
inform best practices and implementation guidelines at national levels. (Billy)

Continue to hold coordination calls and email communication with OHW and
P&R project personnel, FAO, and CDC.

Collaborate with P&R and external partners (e.g. CBD) to disseminate
evidence-based strategies to support effective One Health platforms and
One Health evaluation on priority areas (e.g. data for decision making,
research coordination to inform policy, disease prioritization, and others)

In collaboration with P&R (and its Learning Agenda) and in coordination with
country stakeholders, identify priority regional, country, or community-level
policy questions for application of One Health effectiveness evaluation and
begin targeted data compilation and analysis with a strategy for stakeholder
engagement.

Expected Outcomes: Frequent information sharing and collaboration with
EPT partners; ongoing sharing of best practices with EPT partners; targeted
One Health questions identified for addressing; engaged stakeholders.

Sub-activity 4.2.5. Support the training of the next generation of One Health
professionals through coordinated activities with EPT and inter-agency partners.

Continue to conduct strategic planning and coordination with other EPT

projects and partners to promote capacity development at the epizone scale.

Identify promising candidates to participate in diverse training opportunities.
Participate in meetings, conferences, and trainings/workshops to share best
practices across EPT projects and inter-agency partners.

Compile One Health capacity building tools with EPT partners (e.g. an
optional training module)

Strengthen relationships with key institutional partners to build sustainability.

Expected Outcomes: Dialogue and coordination across EPT projects and
inter-agency partners; development of training opportunities that contribute
to capacity strengthening; placement of key individuals to receive training;
enhanced project sustainability through institutional partnerships.
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Objective 5: Strengthening Capacity

Add depth and scope to transdisciplinary One Health platforms using a systems
approach to classify and track biological surveillance and behavioral risk
characterization advances, thereby strengthening surveillance system capacities.

**Not a GHSA funded activity.

Activity 5.1. Systems approach to capacity building for wildlife, livestock,
and human surveillance

Develop materials, conduct trainings, and track progress to address all areas of
project design and implementation that will improve infrastructure and capacity to
perform surveillance-related activities; coordinate with OHW and P&R projects on
training and capacity strengthening plans along with complementary activities.

Sub-activity 5.1.1. Strengthening biological sampling and behavioral risk
characterization capacity.

¢ Continue to conduct capacity scoping and assessments along with
evaluation of ongoing capacity strengthening activities in areas of new
engagement.

¢ Plan strategic activities to build capacity for biological sampling and
behavioral risk assessment and characterization along high-risk pathways
for disease emergence.

¢ Develop and continue revising protocols and training tools that build and
test technical knowledge and skills related to biosafety, biological sampling,
laboratory protocols, surveillance, behavioral risk investigations, assistance
during outbreaks, and information management.

e Distribute protocols and training materials to participating countries and
partners to strengthen in-country capabilities.

¢ Conduct and participate in training events related to biological sampling and
behavioral risk assessment and characterization to build capacity at the
local, national, and international levels.

e Provide Collaborative Institutional Training Initiative (CITI) training for all
partners implementing human surveillance and behavioral risk activities.

e Continue training local public health professionals and other partners in
human behavioral data collection techniques and preliminary analyses.

e Continue to identify and facilitate training opportunities for project staff and
to develop and pilot new technologies for training and knowledge transfer in

One Health, surveillance, pathogen detection, and information management.
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