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Understanding biological threats
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Increase in Infectious Disease By Continent and Decade

The large number of emerging diseases in North America and Europe is due, in part, to the capability of richer countries to detect more infectious diseases
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Global Examples of Emerging and
Re-Emerging Infectious Diseases
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NEWS RELEASES

Wednesday, April 4, 2018
New coronavirus emerges from hats in Ching, devastates
young swine

[dentified in same region, from same bats, as SARS coronavirus.

B0 viral mystery

What g

Anewly identified coronavirus that killed nearly 25,000 piglets
severe acute respiratory syndrome coronavirus (SARS-CoV), wt
swine acute diarrhea syndrome coronavirus (SADS-CoV). It doe
than 8,000 people and killed 774, No SARS-CoV cases have bee
four pig farms in China's Guangdong Province. The work was a
Medical School, Wuhan Institute of Virology and other organizi

Infectious Diseases, part of the National Institutes of Health, T

The researchers say the finding is an important reminder that
potential to infect people is a key way to reduce global health

Why Researchers Were Swabbing Bat Butts

Some 24,000 piglets in China have died from a virus that no one had ever
seen before. What caused it? And is there a risk for crossover to humans?
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Factors of Emergence for Infectious Diseases

Land Use Change Demand for protein

Global Transportation Transponation network for pathogens

imports and exports for meat products

Factors driving | | | — l
Junstapie popuiations
the emergence Migration and Conflict PESOG alc

of infectious
disease

Resource Extraction Expansion into new areas, exposure to pathogens

JI L« 1 3nd 0d SOUrces
d rtentiosnal vdaaepe nf nath e ne
Bioterrorism . #, Intentional releases of pathogens

Temperature Variability g Pathogens that thrive in hotter areas

Source: Metabiota. http://www.brinknews.com/using-modern-data-and-
analytics-to-confront-the-challenge-of-epidemic-risk/ o
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Alliance fit for purpose

1 Security on the agenda
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Predicted distribution of the Aedes Aegypti mosquito

Predicted distribution of Aedes oegypli mosquito
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ONE HEALTH

Animal
Disease

One

Human

Health Disease

The One Health

concept recognizes the
interrelationship between
animal, human and
environmental health.

Environment




Estimated number
of undiscovered viruses
harbored by mammals and birds
1,670,000

Viruses known
to infect humans
263
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Source: D. Carroll et al/ Science 2018




Hypothetical epidemic, spread by worldwide air transportation networks
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Schmallenburg virus infection (2011)
Diptheria (1990-1996)

E. coliO104:H4
infection (2011),&

o -~ ‘ ~ Vancomycin-resistant
- s U4 atitis (2012) S. aureus infection
Enterovirus 71-K‘ EN
infection (1969) } ~ Enterovisus 71
infection (1999)
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Plague (1994)

Extremely drug-resi-s
' tubeculosis (2011)

o . Moderate risk

A health
threat
anywhere
is a health
threat
everywhere

Nature Reviews
Microbiology
2013:11: 133-141.

The Lancet
380:9857, 1-7 Dec

2012, pp. 1946-



WHO Disease Alerts:

Screen approximately 3000 signals a month; Follow up on 300 events per month/ Investigate 30 events per mont|

World Health
Organization

Burden of epidemics: illustrations

idami * **, dam ; ;
Epidemic events* globally, 2011 - 2017**: A total of 1,307 epidemic events, in 172 countries Epidemic events* globally, 2011 — 2017+ A total of 1,307 epidemic events

b " .
Number of epidemic events* by disease and year TOTAL

Yellow fever

Chikungunya

Viral haemorrhagic fever

Ebola virus disease

Marburg virus disease

Crimean-Congo haemorrhagic fever
Rift Valley fever

Cholera

Typhoid fever

Shigellosis

Plague
Lassa fever
West Nile fever

Zika virus disease

Meningitis

MERS-CoV

Influenza A

Monkeypox

Nodding syndrome 1 1 2

Nipah virus infection 1 1 1 1 1 5
2011 2012 2013 2014 2015 2016 2017**

*

Analysis excluded Poliomyelitis. The following epidemic and pandemic diseases were analysed: Avian Influenza A(HSN1), A(H7N9), A(H7Né) A(H10N8), A(H3N2), A(H5Né), A(HIN2),
Chikungunya, Cholera, Crimean-Congo haemorrhagic fever, Ebola virus disease, Lassa fever, Marburg virus disease, Meningitis, MERS-CoV, Monkeypox, Noddinﬁ syndrome, Nipah virus
infection, Plague, Rift Valle?' fever, Shigellosis, Typhoid fever, Viral haemorrhagic fever, West Nile fever, Yellow fever, Zika virus disease. If a disease caused more than 1 epidemic event by
year in a country, it was only

Analysis excluded Poliomyelitis. The following epidemic and pandemic diseases were analysed: Avian Influenza A(H5N1), AH7N9), AH7N6) A(H1ONS), A(H3N2), A(H5NE), A(HIN2), ** WHO/IHM data as of 12 January 2018 (note: 2017 data is not complete) Source:/datareporteditolWhiOand injmedia

counted once for the year it occurred in that country. Includes cases imported or locally transmitted.

*

Chikungunya, Cholera, Crimean-Congo haemorrhagic fever, Ebola virus disease, Lassa fever, Marburg virus disease, Meningitis, MERS-CoV, Monkeypox, Nodding syndrome, Nipah virus
infection, Plague, Rift Valley fever, Shigellosis, TKphoid fever, Viral haemorrhagic fever, West Nile fever, Yellow fever, Zika virus disease. If a disease caused more than 1 epidemic event by
year in a country, it was only counted once for the year it occurred in that country. Includes cases imported or locally transmitted.
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** \WHO/IHM data as of 12 January 2018 (note: 2017 data is not complete)

Source: data reported to WHO and in media



W52 WHO Top 8 Priorities for
fonoeatt Research and Development

e Crimean-Congo hemorrhagic fever (CCHF)

* Ebola virus disease and Marburg virus disease
* Lassa fever

* MERS-CoV and SARS

* Nipah and henipaviral diseases

* Rift Valley Fever (RVF)

e Zika

* Disease X
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“Whether it occurs by a quirk of nature or at
the hand of a terrorist, epidemiologists say
a fast moving airborne pathogen could kill
more than 30 million people in less than a
year.

And they say there is a reasonable
probability the world will experience such
an outbreak in the next 10-15 years.”

Bill Gates

Munich Security Conference
February 2017
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A Large Community Outbreak
of Salmonellosis Caused by Intentional
Contamination of Restaurant Salad Bars
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Advances in Science and Technology

EDITING A GENE USING -
T CRISPR/CAS9 TECHNIQUE NE WS IN FOCUS Science Needs for
mr e (e B Microbial Forensics

route 'in..m a the hunt for Bronze Age E;nzmmfﬂw
! ot
Scientists create a genetic sequence, called This sequence is added to a cell along with
a “guide RNA," that matches the piece of DNA a protein called Cas9, which acts like a pair s for the virus to spark a human pandemic. But
they want to modify. of scissors that cut DNA. : e s
° in flu viruses. As such, work on the viruses is
unlikely to offer significant, immediate public-
Cutti m"fﬂ*m"« isk-benefit
sthe balance of i assess-
uttlng ment in favour of a cautious approach, says
site
Guide RNA Michad ‘who heads the Uni

of Minnesotas Center for Infectious Disease
Research and Policy in Minneapolis, and whois
amember of the US National Science Advisory
Board for Biosecurity (NSABE).

In a paper submitted to Science, Ron
Fouchier's Erasmus Medical Center in
Rotterdam, the Netherlands, found that just
five mutations allowed avian H5N1 to spread
mnymﬁnmwmchmagwdpmyfu
how flu behaves in other mammals, indiudi
hlm\amAIlfmnmmml\ihlwbemspwzd
individually — although not together — in
wildviruses. Yoshihiro Kawacka ofthe Univer-
sity of Wisconsin-Madison and his colleagues

Guide sequence

N

have submitted similar work to Nature, which
s partially described in an online Comment
published this week®.

Acting on advice from the NSABB, the
US government last month asked Science and

The guide RNA homes in on the target DNA Now, another piece of DNA is swapped into S : A ' th o st ot o v the et
sequence, and Cas9 cuts it out. Once their the place of the old DNA, and enzymes repair S \rofled proliferation of such rescarch might lesd

job is complete, the guide RNA and Cas9 the cuts. Voila, you've edited the DNA! C aution urged for et s The ot and e athor DEVELOPING INITIAL INTERNATIONAL
have agreed to this redaction, provided thata

leave the scene.
datato flu researchers and public-health offi-

Guide RNA mutant fluwork =i RESEARCH PRIORITIES

other bodies are now trying to put this

\ Public -health benefits of controversial research questioned.  ¢7 I i o it et framework
La‘lmdﬁ.mmnzmml;omdypuhhslwdm
Target DNA BY DECLAN BUTLER mutated strains of the HSN1 virus, the  Natureand Science’, 39 flu researchers declared
justifications are clear. Surveillance of flu  a 60-day pause in the creation of lab mutant
1y would scientist: i i i, they argue, i-  strainsof the HSN1 avian flu virus. The hiatus,
V\ﬂm.m«:‘; HSN) avah  ations to moniter brdsand ther el _thy hope, shoud gve scietits a0 pliy NATIONAL RESEARCH COUNCIL
m‘ influenza virus that is probably for that would rly  makerstime OF THE NATIONAL ACADEMIES
highly transmissible in humans? In the ing of i i
debate about h that has dos to act quickly to contzin the vi be required of labs that
m et ok e i g i bov. OMTIECH b Tty IN COOPERATION WITH
public-health benefits of the work outweigh  ever. More than a doz i st
the risks of a potential pandemic if the virus by Nature say they believe that the work opens  mutantflu including authors
escaped from the lab. up important vistas in basi research, and that  coverags, sse: behind the controversial THE CROATIAN ACADEMY OF SCIENCES AND ARTS
casg For the scientists who have created the i i N research, i » THE U K ROYAL SOCIETY AND
26 IANUARY 2012 | VOL 481 | NATURE | 417
i ——— THE INTERNATIONAL UNION OF MICROBIOLOGICAL SOCIETIES

SOURCES: Nature News; Carl Zimmer
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Geopolitics

Syria: alleged chemical
weapons sites
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TRUMP’S BRISTLING NAVAL STRIKE GROUP SAILS INTO SIGHT
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Chemical weapons

x Suspected weapons
production sites

military) infrastructure
§F Suspected stockpiles

AP Source: ntiorg

guided missile crulser USSLa\u i anti-missile system.
‘Champlain and two guid H could allo
missile destroyers, SS

Michael Murphy lnot pkt\uedl H

i are fitted with the Aegis

Korean
early or mid-flight
Carl Vinson

. THERESA MAY
BRITISH PRIME MINISTER

OF KIM'S NUCLEAR ARSENAL

Chemical and

5000 tons of agent,
‘mustard gas and
VX and Sarin nerve agent

Lo D g
ODDUDDDEDO device. At therels
5= e. At present no
SINGAEORE V conclusive evidence to suggest
" 4 North Korea has produced a nuclear
JAUSTRALIA" | warhead or bomb capable of being
» delivered by these systems

WSRBM (shortrange) M MRBM (medium M
Around 100 with ‘range) Upto 90with _ (intercontinental)
<ranges of 560-930 miles : Possibly six or more
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Britain Blames Moscow for Pozsonmg of Former Russian Spy

By ELLEN BARRY and RICHARD PEREZ-PENA MARCH 12, 2018

0006 [«

RELATED COVERAGE
After Russian Spy Poisoning, Britain Tells

Public to Wash Clothes and Use Baby
Wipes MARCH 11, 2018

British Investigators Visit Graves of Russian

Ex-Spy’s Wife and Son warcr ¢, 2012

Spy, UK. Sees Cold War Echoes warcHs

Former Russian Spy Mysteriously Falls Ill in
Britain. Again. warcH s, 2018

In Poisoning of Sergei Skripal, Russian Ex—
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Economic impact of selected infectious disease outbreaks

USA - E. coli 0157 UK - BSE Asia - SARS
US$1.6 billion US$39 billion US$30 billion
1991-1999 1990-1998 2003
Peru - Cholera India - Plague
US5770 million Tanzania - Choler US51.7 t_)'”'on
1991 US$36 million 1995

1998

? Excludes economic impact of human sickness and death.

Heymann DL. Emerging and re-emerging infections. In Oxford Textbook
of Public Health, 5t ed, 2009, p1267.

Malaysia - Nipah
US$625 million
1999

Pandemics | The cost of a global outbreak

HIN1 flu (1918)

*50-100 million deaths

*GDP losses of 3 per cent in Australia, 15 per cent
in Canada, 17 per cent in the UK and 11 per cent in
the USA

SARS (2003)

*774 deaths

*Loss to the global economy of $52-2 billion
Ebola (2014)

*More than 11,000 deaths

*GDP losses of $2-8 billion in Guinea, Liberia, and
Sierra Leone

Loss to the global economy of $3.5 billion

Zika (2015-16)

20 deaths

*More than 3,000 babies estimated to be born with
birth defects

*Estimated economic loss of $3-5 billion in Latin
American and the Caribbean region

Richard Hatchett: https://www.telegraph.co.uk/news/0/must-work-together-prevent-disease-x/



Pandemics are a serious threat to global

health and economic security

Estimated annual global cost
of a moderate to severe pandemic =

$570 billion, or 0.7% of global income

Estimated cost of a severe pandemic
like the 1918 Spanish Flu =

Up to 5 percent of global income

Slide from Mukesh Chawla



Significant economic burden

Expected annual economic
iImpacts

Climate change

Pandemic influenza

Costs including
mortality

S570bn

Direct
costs

Sources: National Bureau for Economic Research; Intergovernmental Panel on Climate Change Sllde from Peter S@nds



So is the world prepared for the
next biological threat?



Early Detection Of Outbreaks
Saves Lives

Early Rapid
reporting  response

Potential cases prevented/
international spread prevented

1 E 7 10 13 16 19 22 25 28 31 34 37 40

Days
Source: WHO (2007)



Preparedness Detection Reporting Response Recovery Investigation Governance

For animal, human and plant; all biological agents

Requiring experts in the following fields: field epidemiology, laboratory diagnostics and analyses, risk communication, emergency management, intelligence,
delivery and dissemination methods, clinical medicine, sampling, logistics, operations and leadership, command and control, microbial forensics,
investigative evidence gathering, interviewing, data mining, anthropology, media relations, report writing, diplomacy

IHR- JEE Core Capacity [Early Warning Event notification |[Event verification |Decontamination [Law enforcement Diplomacy
Indicators for Border security Humanitarian mechanisms Coordination
Prevention and Indicator Surveillance  |Risk and crises Ongoing assistance International Travel and Trade
Detection communication surveillance Security investigation Security

Event Based Surveillance Threat Analysis Evidence for
OIE Terrestrial Code- Needs Assessment attribution

Threat analysis Mobilization of determination
PVS Pathways financial resources
Threat analysis Containment and

Mitigation

- Procurement and
Distribution of PPE
and MCM

- Clinical treatment
- Humanitarian
relief and assistance

GEORGETOWN, UNIVERSITY
W Georgetown University Medical Center

H.




POLICIES NUMBER OF CASES

EPIDEMIOLOGICAL CURVE
Humanitarian response
Day 10

Case identified  Agent identified

(o] 900

Suspicion of
Humanitarian  deliberate use
response [ ]
o ©

o—"..

| |

Investigative
response
%
State request :
for assistance :

UN ORGANIZATIONS
WHO
UNGA
UNSG
UNSGM
UNSC
BWCISU
UNODA
UNIDIR
UNDSS
ocT
CTITF
UNICRI
UNDPI
OCHA
UNDAC
UNEP
UNISDR
UNICEF
FAO
UNHCR
WFP
IMO
wco
ICAO

Health Emergency

Mapping response to a deliberate biological

- UL OO e U D U e Ui

| |

O Response and
recovery

POLICIES ASSOCIATED WITH

SUSPICION OF DELIBERATE USE

UN General Assembly Resolution 42/37C

UN General Assembly Resolution 55/283

UN Security Council Resolution 620 (1988)

Chemical Weapons Convention (Articles IX-X)

Biological Weapons Convention Conference VI

INTERPOL Constitution

UN Security Council Resolution 1540 (2004)

UN Security Council Resolution 1673 (2006)

UN Security Council Resolution 1810 (2008)

UN Security Council Resolution 1977 (2011)

UN General Assembly Resolution 59/276

Chapter VIl of the United Nations Charter

UN Economic and Social Council Resolution 1989/56

Milan Plan of Action

UNIDIR Statute (39th session of the UNGA)

Biological Weapons Convention

T ULICT TOUL I S Ve e Ui

event

https://dbe.talusanalytics.com/

AFFECTED MEMBER STATE

Laboratory professionals
Ministry of Agriculture or Livestock
Ministry of Commerce
Ministry of Environment
Ministry of Health
National and regional militaries
Public sector healthcare providers
Regional and local law enforcement
Veterinary care providers
NGOS
CEPI
GAVI, the Vaccine Alliance
International NGOs
Local NGOs
Sabin Vaccine Institute
NON-AFFECTED MEMBER STATES
Member States (non-affected)
National Academies

National and regional militaries

NON-UN INTERNATIONAL ORGANIZATIONS

ICRC
INTERPOL
IOM
OIE

OPCW

WBG

WEF

WTO

PRIVATE SECTOR

Biotechnology Companies
LICA DEDT

GEORGETOWN_ UNIVERSITY
Georgetown University Medical Center
Center for Global Health Science and Security



BEFORE EPIDEMIC

o N[repare for the inevitable

Goveréwance
Coordination
Assess
threat &
define

priority
pathogens

Set regulatory pathway

Regulatory
review &
Policy
development

# 6111
& |

C,onorahon A 9
Expand local capacity —

Pannerampc

Source: WHO



_

1892

1893

1894

1897

1903

1905

1912

1924

1926

1927

1938

1944

1946

1951

1969

1973

1981

2005

International Sanitary Convention
International Sanitary Convention
International Sanitary Convention
International Sanitary Convention

International Sanitary Convention
(replaces previous 4 versions)

Inter-American Sanitary Convention

International Sanitary Convention
(replaces 1903 version)

Pan American Sanitary Code

International Sanitary Convention
(modifying 1912 version)

Protocol to the Pan American Sanitary
Convention

International Sanitary Convention
(amending 1926 version)

International Sanitary Convention
(modifying 1926 version)

Protocols to Prolong the 1944
International Sanitary Convention

International Sanitary Regulation

International Health Regulations (1969)
(International Sanitary Regulations
Renamed)

International Health Regulations
(modifying 1969 version)

International Health Regulations
(modifying 1969 version)

International Health Regulations (2005)

Cholera
Cholera
Cholera
Plague

Cholera and plague

Governance

Cholera, plague and Yellow Fever

Governance and plague, cholera, yellow fever, smallpox,
typhus, epidemic cerebrospinal meningitis, acute epidemic
poliomyelitis, epidemic lethargic encephalitis, influenza or
epidemic la grippe, typhoid and paratyphoid fevers

Plague, cholera, yellow fever, smallpox, typhus

Ratification

Plague, cholera, yellow fever, typhus or smallpox;
governance for Egypt, Suez Canal and the Hajj

Plague, cholera, yellow fever, typhus, and smallpox, as well
as “outbreaks of such other communicable disease
as....constitute a menace to other countries...”; change of
governance UNRRA

Governance still with UNRRA

Governance with WHO; plague, cholera, yellow fever,
smallpox, typhus, relapsing fever

Cholera, plague, yellow fever, smallpox, relapsing fever and
typhus

Cholera, plague, yellow fever, smallpox. Requirement for
cholera vaccination dropped

Smallpox removed post eradication. Back to cholera,
plague and yellow fever

Any public health emergency of international concern

Frameworks for EID

Local implementation guidelines



HM Government Prevent biological risk, through international
engagement in:
« WHO *
UK Biological Security Strategy * FAO
* OIE
e GHSA *
e BWC *
« UNSGM
e GP
* Australia Group
Pillars: e GHSI
Understand * European and Mediterranean Plant Protection
Prevent Organization (EPPO)
Detect . H'Zg(eac)j nations Inter-Agency Coordination Group on AMR
Respond
ttps://assets.publishing.service.gov.uk/government/uploads/system/uploa
S ds/attachment_data/file/730213/2018_UK_Biological_Security Strategy.pdf




g@} World Health
Organization

fsarst Cholera (Hait)

MAJOR EPIDEMIC THREATS SINCE 2000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
ey Gavi, the Vaccine Alliance, is an The International Health Regulations The Pandemic Influenza Preparedness (PIP)
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B 5 aim to prevent, protect against, control and - to improve and strengthen the sharing of
o3 The Global Outbreak Alert respond to the international spread of disease influenza viruses with human pandemic PIP
¥~ and Response Network while avoiding unnecessary interference with PIP potential; and ; : Review
= (GOARN) is a technical international traffic and trade. - to increase the access of developing countries
= nic: Framework R s T Rt
@ T collaboration of existi to vacdnes and other pandemic relat
e institutions and ne who supplies.
i pool human and technical
o resources for
=
=
=
=<
=
oc
o
—_
=

the m idem'i‘f:’canon,

con’ tion and response to

outbreaks of international LEGEND
oo e

Timeline
Major infectious threats in the 21st Century
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INTERNATIONAL

What did States Parties agree to do? e

(Articles 4, 5, 13, 44 and Annex 1)

Communications < e Designate a National IHR Focal Point

e Meet minimum requirements to detect, assess,

Core Capacities report, and respond to public health events

e Support disease detection and control at

Points of Entry designated ports and borders

Develop a framework for notifying WHO within 24

Notification hours of a potential PHEIC

Collaboration
and assistance

Provide technical, logistical, or financial support to
facilitate implementation

Evaluate status

AP

Conduct self-assessments and report to WHO

International Health Regulations (IHR)
Protecting people every day

What are the IHR?

The International Health Regulations (IHR) represent an agreement
between 196 countries. including all WHO Member States. to work
together for global health security. Under the IHR. all countries must
report events of international public health importance

Make sure survellance

systems and laboratories can
detect potential threats 1%
Work
with

Respond
bé

other
The IHR require that e
all countries can:

We share a responsibility to protect our world from outbreaks of infectious diseases and
other health threats. The goal of the IHR Is to stop events in thelr tracks before they
become international emergencies.

U 110 the Deector Generl of the Review Comniies on Second Extermeons for CDC 2

Putic Health Capactes and on IHR irplementation, Novesber 2014




Annex 1 defines IHR (2005) core
capacity requirements

eeDetect unexpected disease or deaths
e e Assess reports within 48 hours

National -ceing BYRL
eeSupport or implement control measures

\ eeDetect unexpected disease or deaths

eeAssess and confirm reported events
eeReport to national level

\ . . o NN
ssDetect unexpected disease or deaths ' IEALTH
| |

T

Intermediate

e e Assess events immediately ol
e eReport essential information to appropriate level (2005)

THIRD EDITION




T, il ==
Current IHR Monitoring and S| o

Fvaluation Framework -

1. Annual Reporting
obligatory self reporting

2. After action review
voluntary, real events

4 8
Emergency capacity

Response
Training
" and

equipping
https://extranet.who.int/spp/ihrmef

3. Simulation exercises
Joint External Evaluation (JEE) Scale Up

voluntary, non-real events "1 o

0 Published report cumulative

W JEE conducted cumulative

4. Joint External evaluations $ w)

voluntary, repeat every ~5 years S




Tracking Dashboard

Choose country or organization name to view details

v hidelegend w
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Average JEE Score for Selected Core Capacities

Home

ReadyScore @

@ Not Ready

@ InProgress

@ Unknown

About
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JEE Scores for AI\/IR trackmg ghscosting. org

Average JEE Score for Selected Core Capacities



WHO System for Health Security M &E

IDENTIFYING STRATEGIC PLANNING DEVELOPING RESOURCE AND IMPLEMENTATION OF COUNTRY CORE
GAPS/BASELINE & COUNTRY PLAN OPERATIONAL COUNTRY ACTION CAPACITY

PRIORITIZATION (Transforming PLANNING PLAN REDUCE
Priorities Into PUBLIC
Activities) L HEALTH
RISKS
+ SUPPORT CAPACITY AND
BUILOING @ THREATS.

LAUNCH OF THE
PLAN

* IMPLEMENTATION OF

OPERATIONAL
PLANNING
(Milestone)

WORKING GROUP
DISCUSSION

* DEVELOPMENT OF

STRATEGIC
PLANNING

* PRIORITIZATION

IHRMEF (JEE, SPAR,
AAR, SIMx)

* PVS

FINANCING CAPACITY %zl:iglessﬁg a(‘l;l:‘tional zﬁv(z?:gg%f:l(i AND « COSTING OF PLAN THE PLAN HEALTH
(Domestic/External) * ADVOCACY FOR * REGULAR
Assessment/ FRAMEWORK SYSTEM
+ RISK ANALYSIS Evaluation such as JEE (Identification of A SA L.O SOOI
REQUEST, AND EVALUATION RESILIENCE

REPORT Milestone/Indicators)

+ OTHER AVAILABLE
ASSESSMENT

or Annual Report)

BUDGET ALLOCATION

®
https://extranet.who.int/spp/

COUNTRY MONITORING & EVALUATION

, \ |
( l i *; . GEORGETOWN UNIVERSITY
‘I : Georgetown University Medical Center
i Center for Global Health Science and Security




Costing IHR Implementation

Welcome to the IHR Costing Tool

https://ghscosting.org

https://demo.ghscosting.org

The IHR Costing Tool helps users generate and review cost estimates to support practical planning for sustainable
capacity development to prevent, detect, and respond to public health threats, as defined by the International
Health Regulations (IHR).

This tool provides a framework to calculate costs for implementing and enhancing IHR core capacities. Costs are
estimated by applying country-specific user input data to cost calculations developed using best practices for
achieving the technical standards specified in the Joint External Evaluation Tool (JEE).

Note: This tool is designed to be used in Google Chrome or Mozilla Firefox.

W Commencer (Francais)

¢
ANALYTICS

8\ GEORGETOWN UNIVERSITY
iop #* Georgetown University Medical Center Built by TALUSI
Center for Global Health Science and Security /
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capna C|t|e5 National leaders Low Limited
funds

lack awareness priority
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objectives and
milestones

Program
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Global
Februa

ry 2014

Accelerate
implementation
of IHR and other

health security
frameworks

Bring together
nations to make
new, concrete
commitments to
capacity
building

Health Security Agenda (GHSA) launched in

Advance
progress toward
a world safe and

secure from
infectious
disease threats

Elevate global
health security
as a priority for
leaders
worldwide



GHSA is a partnership of over 60 countries

. —




Global Health Security ... aCross ... to achieve 5 critical

Action Packages priority areas health security impacts

- Antimicrobial Resistance
- Zoonotic Diseases

- Biosafety & Biosecurity

- Immunization

Prevent avoidable
outbreaks

- National Laboratory System
- Real-time Surveillance

- Reporting

- Workforce Development

Detect threats
early

- Emergency Operations Centers
- Linking Public Health with Law
Enforcement & Multisectoral

Rapid Response
- Medical Countermeasures &
Personnel Development

" RESPOND Respond r.apldly
and effectively



GHSA Success: Political Recognition and Coordination
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GHSA Funding from USG

GHSA Phase |l

Laos
Democratic Malaysia

. Ebola Preparedness Countries
Republic of Congo  Mozambique
Céte d'ivoire Senegal Georgia Peru Benin Mauritania
Ethiopia Tanzania Haiti Thailand Gui 8i Togo
India Uganda Jordan Ukraine
indonesia Vietnam Kazakhstan Caribbean Community
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THE WALL STREET JOURNAL. s

Home World U.S. Politics Economy Business Tech Markets Opinion Life&Arts Real Estate WSJ.Magazine

MARKETS U.S. NEWS MARKETS U.S. NEWS T
@ Bank of America: Colleges Are Caught in @ Fear the Unknown g*=st== ®= Flu Season L]
No More Free Checking the Free-Speech at General Electric Continues to Worsen LAY C
for Customers With ... Crossfire ;

Explore the challenges and
possibilities of our impending
way of life.

WS THE FUTURE
arcays  OF EVERYTHING

Listen on
@ Apple Podcasts

Us.

CDC to Scale Back Work in Dozens of Foreign Countries Amid Funding
Worries

Efforts to prevent infectious-disease epidemics and other health threats were funded mostly through a five-year supplemental pac

By Betsy McKay

Jan. 19,2018 451 p.m.ET

The Centers for Disease Control and Prevention plans to scale back or discontinue its work
to prevent infectious-disease epidemics and other health threats in 39 foreign countries
because it expects funding for the work to end, the agency told employees.




. TRACKING.GHSCOSTING.ORG

TALUS| L. mes  GHS Tracking Dashboard
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v hidelegend v

3.28M 9.76M 23.1M 62.8M 168M 460M 2.50B
Funds Received (in USD)

P.1 - National Legislation, Policy, and Financing
P.2 - IHR Coordination, Communicaton and Advocacy
P.3 - Antimicrobial Resistance (AMR)

P.4 - Zoonotic Disease

P.5 - Food Safety

P.6 - Biosafety and Biosecurity

P.7 - Immunization

D.1 - National Laboratory System

D.2 - Real Time Surveillance

Map Options

Color countries by amount:
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* Disbursed @

Select time range:
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5o GH Tracking Dashboard Home Atou

Non-government Organization Foundations, Philanthroples, and
Recipients _ Private Sector Recipients

Funding by Core Capacity

Tracking.ghscosting.org e e

r Dashboard Home  About  Map

clicl;rlon:c;\::g Dominican Re p u b | ic Switch to Funder Profile

GHSA Funding Only @ Recipient Profile Top Funders

Total Funds Received from 2014 to 2018
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Non-government Organ ization Choose country or organization name to view details
Recipients

World Health
Organization

International .
Federation of Red
Cross and Red
Crescent Societies

Barbados

Recipient Information

1.07M USD 372k USD

otal Committed Total Received

018




Key challenges for financing preparedness

Competing needs for resources within the health sector, which result in
higher priority for curative care at the expense of investments in
strengthening public health capabilities

High uncertainty of direct reward from investments in preparedness — not
easy to ‘sell’ an investment which, if successful, results in something
avoided

Competing investment projects in other sectors with higher/more
immediate perceived return, in the context of constrained resources

Multi-sectoral, cross-department and multi-level (global, regional, national
and sub-national) coordination and efforts needed for effective
Implementation

World Bank Slide




Financing preparedness at a national level

e All countries should complete JEE/PVS assessments
and convert results into costed plans

 Countries should prioritise health security in budgets
and increase domestic resource mobilisation where
necessary

 Development partners should focus on: 1) one-off
capital investments; 2) regional initiatives; 3)
failed/fragile states

3
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¢
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2
3
e
=
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k=1
2
2
2
o
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@

 National governments should engage the private
sector in preparedness and response planning

* Insurance should be leveraged to finance response

From Panic and Neglect to Investing in Health Security: } an d incentivise bette r prepa red ness

et e IMF/WB should incentivise national investment in

preparedness (via Art IV, CPIA, SCD)

PubliGBISBIOSHE A LthonZed

International Working Group on Financing Preparedness

Slide from Peter47$ands



With S75 billion in commitments, IDA 18 offers a unique

opportunity to transform development in the world's

poorest countries

Highlights

Blending donor $S$S with internal resources and funds What this means for crisis
raised through debt markets (S3 for every S1 contribution) response and
Resources for fragile states doubled to $14.2 billion
reparednes

New $2.5 billion Private Sector Window prep >
New $2b Refugee sub-window * Help countries
CRW scaled up from S0.8b to $3.0b develop response
Introduces CAT-DDO for IDA countries JENE

* Help countries

______________________________________________________________________________________________________________________________________________________________________________________________________________ strengthen
preparedness

Special health
themes

Slide from Mukesh Chawla

Support at least 25 countries in developing pandemic

preparedness plans * Help countries

Support at least 25 countries in developing frameworks develop pipeline for

for governance and institutional arrangements for multi- secured funding to

sectoral emergency preparedness, response and recovery respond to an
outbreak



Pandemic Emergency Financing Facility (PEF)

The objectives of the PEF are to:

* make available essential surge financing to key responders, including, governments,
multilateral agencies and civil society organizations, to respond to an outbreak with
pandemic potential and to minimize its health and economic consequences

* help catalyze the creation of a global market for pandemic insurance instruments

Developed by WBG in collaboration with WHO and other public and private sector
partners

Provides coverage of up to USS 500 million over three years

Slide from Mukesh Chawla



How the PEF works
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OPERATIONAL JULY 2017
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Independent experts
review request and make
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PEF Coordinator T
REQUEST FOR FUNDS : _
Government or responding = ‘ : p
agency makes formal
request to PEF
Coordinator for
funding

Slide from Mukesh Chawla

MONEY RELEASED

FROM CASH WINDOW

Recommendation is made
for decision of the

Steering Body. If
approved, money

is released

R
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WHO Health Emergency Programme

N et WO 5 resgr g 18 11 18 53550 30 Tt gt olie 1330 § eraapices WHO K.
etite goeed evemgrron e 1 rescmreng 13 15 et renh o ofried pepewdam 0 IX e
rac, Mg, 53 Suten, ST sts prack | and ocmerepercn, |

1 At kmpatc, and v >y

et (il W Olag e f
Hghet fevel of ety

@ [ W0 s s repeing 12 praracied criees
W nedees

Grade ) evwrgrrees Grede d evvrgrrees Grade !t ervergeaiiey Ny groded pretranied
WHO

From prevention through preparedness to early
WHO has an essential role to play in supporting warning, response, and early recovery, the WHO
Member States to prepare for, respond to and recover ~ Health Emergencies programme is operational.
from emergencies with public health consequences.

— Q&A: WHO's Health Emergencies Programme
— By country — Video: WHO's Health Emergencies [
— By disease — Training and Learning

— Country capacity strengthening

— Health security, travel and transport

— International Health Regulations (IHR)

WHO/C. Black

WHO thanks all of the contributors that provide
funding or in-kind contribution for WHO’s work for
emergencies.

— Contingency fund for emergencies

— Humanitarian response funding

— WHO Humanitarian Response Plans 2018
— Budget: key figures [3



WHO Contingency Fund for Emergencies

ESSENTIAL MEDICINES RAPID DEPLOYMENT OF
AND MEDICAL SUPPLIES TECHNICAL EXPERTS

To ensure life-saving medicines and To ensure that the right expertise
emergency health kits amve rapidly s rapidly available

where needed
Funding up to US$S 500 000

COORDINATED 0an be relessed In DISEASE DETECTION
DISTRIBUTION OF AND REPORTING
MEDICINES To ensure that enough vaccinations

, are in the right place in case
To ensure that the nght medicine of outbreaks
reaches vulnerable populations '

for a rapid emergency response

ACCESS TO WATER
AND SANITATION

To ensure that cholera and other
waterborne diseases don't spread.

ACCESS TO HEALTH SERVICES
To ensure that hospitals are functional and
are staffed with health professionals.

DISEASE SURVEILLANCE
AND VACCINATION

To prevent disease outbreaks and
protect the people in affected areas.

COORDINATION WITH
HEALTH PARTNERS

To ensure that the right help goes to
the right place using the right partners




WHO Contingency Fund for
Emergencies

CFE DONORS (US$)

Germany 13 930 958
Japan 10 833 800
United Kingdom 10 536 834
China 2 000 000
Canada 1481 807
France 1418 218
Sweden 1 159 555
Netherlands 1082514
India 1 000 000
Republic of Korea 1 000 000
Estonia 86 045
TOTAL 44 529 731

FUNDING GAP
Us$ 55.5

FUNDED
UsS 445

MILLION

US$ 100 million target
55% funding gap

List of allocations since inception in US$ (up to 22 December 2017)

Country

§

m H(m Hurmaritanan 1500 000 Dec-17

| ype
Humeritanan
Desaase Outbreak
Desazse Outraak
Humantanan
Humaritanan
Desaase Outhreak
Humaritanan
Desaase Outhreak
Humeritanan
Dwsease Outbreak
Humeritanan
Desease Outreak
Humeritanan
Desaarse Outhreak
Humaritenon
Desaase Outhreak
Desease Outhresk
Humenitarian
Dezaase Outbroak
Humarstanan
Desaase Outbroak
Deszase Outreak
Desease Outhrenk
Deaxe Outhrent
Hurneritunan
———
Doeawe Outtreut
Humarstanan
Humarstanan
Desease Outbresk
Dwsease Outbreak
Humeritarian
Desease Outreak
Desaase Outhreak
Desease Outbreat
Humenitarion
Dwsaase Outhreak
Humarstanan
Humanitanan
Hurnarstanan
Dws2ase Outbreak
Desaase Outhreak
Deiease Outreak
———
Hurmenitanan

Amount (US §) Date

1000654 Now-15
4338172 Jon-16
3600000 Feb-16
350000 Fed-16
#7953 Feb-16
100000 May-16
423000 Mey-16
1839880 hi-16
3IMETE Augl6
500 000 Sep-16
350000 Oa-16
506 000 Oa-18
29011 Dec-16
12000 Dec-16
500 000 Feb-17
300000 Feb-17
100000 Mee-17
625545 Mer-17
990 Merl7
$45000 Mar-1/
100000 Mer-17
2300000 AprlJ
100000 Apr-17
540400 Mey-17
362000 Mey-17
20000 Mey-17
2000000 Mey-17
43760 Jun-1/
1442338 Jun-17
500000 Jun-1/
20000 Jun-17
1500000 hi-17
296 000 hul-17
300000 hi-17
328830 17
350 857 Awg-17
282158 Sep 17
292000 Sep-17
100000 Sep-17
$00 000 Sep-17
1451248 Sep-17
500000 Oct-17
123000 Now-17
1000000 Now-17
500000 Now-17

Total USS in 2016
15 766 6%4

Total USS in 2017
19 358 083



»PVS

/ Pathway

OIE Tool for the Evaluation
of Performance of Veterinary Services

0IE PVS Tool
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L i

International Strategy for Disaster Reduction

Hyogo Framework
for Action 2005-2015:

Building the Resilience of Nations
and Communities to Disasters
Extract from the final report of the

World Conference on Disaster Reduction
(A/CONE206/6)

NAGOYA PROTOCOL
ON

g AND THE FAIR AND EQUITABLE
SHARING OF BENEFITS ARISING
FROM THEIR UTILIZATION
TO THE
CONVENTION ON
BIOLOGICAL DIVERSITY

TEXT AND ANNEX

Sendal Framework
for Disaster Rish Reduction
015 .03

BWC

IMPLEMENTATION
SUPPORT UNIT

Pandemic influenza
preparedness Framework
1or the sharing of infigenza vwuses
NG A0CLSS 10 vacones and

oiher benefits

Convention on
Biological Diversity



Biological and Toxin Weapons
Convention (BWC

Article |Provision

Article | |Never under any circumstances to acquire or retain biological weapons.

Article Il [To destroy or divert to peaceful purposes biological weapons and associated resources prior to joining.

Article Ill [Not to transfer, or in any way assist, encourage or indwce anyone else to acquire or retain biological weapons.

Article IV |To take any national measures necessary to implement the provisions of the BWC domestically.

Article V |To consult bilaterally and multilaterally to solve any problems with the implementation of the BWC.

To request the UN Security Council to investigate alleged breaches of the BWC and to comply with its

Article VI subseauent decisions.

Article VI |To assist States which have been exposed to a danger as a result of a violation of the BWC.

Article X [To do all of the above in a way that encourages the peaceful uses of biological science and technology.

v

International Assistance
and Cooperation




Law
Enforcement

WHO
OIE FAO

BWC
Intersessional

Emergency Work
Preparedness Program




Convention on
Biological Diversity

NAGOYA PROTOCOL
ON

a--~ ACCESS TO GENETIC RESOURCES

S AND THE FAIR AND EQUITABLE
SHARING OF BENEFITS ARISING

FROM THEIR UTILIZATION

TO THE
CONVENTION ON
BIOLOGICAL DIVERSITY

TEXT AND ANNEX

CBD — Nagoya Protocol (2010)

Article 6(1): In the exercise of sovereign rights over natural
resources, and subject to domestic access and benefit-sharing
legislation or regulatory requirements, access to genetic resources
for their utilization shall be subject to the prior informed consent of
the Party providing such resources that is the country of origin of
such resources or a Party that has acquired the genetic resources in
accordance with the Convention, unless otherwise determined by
that Party

Article 8(b): Pay due regard to cases of present or imminent
emergencies that threaten or damage human, animal or plant
health, as determined nationally or internationally. Parties may take
into consideration the need for expeditious access to genetic
resources and expeditious fair and equitable sharing of benefits
arising out of the use of such genetic resources, including access to
affordable treatments by those in need, especially in developing
countries; .



Pandemic influenza
preparedness Framework

for the sharing of influenza viruses
and access to vaccines and
other benefits

I %‘\‘3 World Health
@ %7 Organization

———

» Sharing of PIP biological materials within the GISRS network of laboratories
is governed by Standard Material Transfer Agreement 1 (SMTA1)

transferring PIP biological materials within and to entities outside GISRS
handling of PIP biological materials

use of the Influenza Virus Traceability Mechanism (IVTM)

research & publications

intellectual property rights

vV V V V VYV V

dispute resolution

» Art 1 (11): WHO Member States “recognize the sovereign right of States over their
biological resources”

Art 3 (1): This Framework applies to the sharing of H5N1 and other influenza viruses
with human pandemic potential and the sharing of benefits.

Art 3 (2): This Framework does not apply to seasonal influenza viruses or other non-
influenza pathogens or biological substances that may be contained in clinical
specimens shared under this Framework.



HEALTH IN
THE SDG ERA

World Health
Organization

PARTNERSHPS o
1 FORTHEGOALS POVERTY

1 AND STRONG /

INSTITUTIONS
.

o

MOBIUZING PARTN ERS

TO MON ITOR AND PRIORITIZING
ATTAIN THE THE HEALTH
D HEALTH-RELATED NEEDS OFTHE POOR
ure LOCAL INSTTUTIONS i GODRESSING :
15 SHERS T0 DEVELOP, MPLEMENT, THE CAUSES EUTTION
: L AND CONSEQUENCES
MONITOR AND ACCOUNT FOR
e AMBITIOUS NATIONAL OF ALL FORMS OF .
MALNUTRITION

SDG RESPONSES

SUPPORTING

— PROMOTING HEALTH

AND PREVENTING HIGH-QUALTY
DISEASE THROUGH ifET(OAI'IS;LE?I:
HEALTHY NATURAL

EAVIRONMENTS GOOD HEALTH Heaato,

AND WELL-BEING

- SUPPORTING THE
b RESTORATION OF FISH FIGHTING GENDER
STOCKS TO IMPROVE INEQUITIES, INCLUDING
SAFE AND DIVERSIFIED VIG.Q"“CDEMAS‘AJNST
HEALTHY DIETS

= PROTECTING HEALTH

13 TN FROM CLIMATE RISKS,
AND PROMOTNG HEALTH
THROUGH LOW-CARBON

DEVELOPMENT

CLEAN WATER
PREVENTING DISEASE SANITATION
THROUGH SAFE 6 i
WATER AND SANITATION
FOR ALL

ENSURE HEALTHY LIVES

PROMOTING

s AND PROMOTE WELL-BEING .
“Mepions FOR ALL AT ALL AGES s
TO COMBAT ANTIBIOTIC —

RESISTANCE

" FOSTERING HEAITHIER

CITIES THROUGH PROMOTING HEALTH

URBAN PLANNING EMPLOYMENTAS A DRIVER

FOR CLEANER AIR ENSURING EQUITABLE OF INCLUSIVE ECONOMIC

AND SAFERAND MORE & accesSTOHEAUH [ PROMOTING NATIONAL GROWTH
ACTVE LVING SERVICES THROUGH R&D CAPACITY AND
¥ UNIVERSAL HEAUTH MANUFACTURING OF SO A1
SUSTANARLE OTIES COVERAGEBASED || AFFORDABLE ESSENTIAL
ON STRONGER MEDICAL PRODUCTS 8 S
PRIMARY CARE

o

10 = i

-—
—
WWWWHO.INT/SDGS

secionaL oFeiceror EU rope

USTAINABLE
DEVELOPMENT

GO



Global Health Security Index

What is the GHS Index?

=  Country-level assessment — JEE & non-JEE countries

= Measured by an independent non-governmental entity
= |Informed by an International Panel of Experts

=  Publically available

What is the GHS Index intended achieve?

=  Motivate regular commitments, financing, and accountability.

= Influence government decision-making on a regular basis Politic
= Help break cycle of panic and neglect Nation al
Comm

How will the GHS Index relate to JEE and PVS?

al Plan ing
= Complementary, not duplicative
= Adds indicators in challenging areas (e.g. One Health, dual use research)
= Adds wider dimensions (political, economic, social) that impact bio crises

ity
» Adds indicators on the broader health system

=  Credits kept political commitments to implement and finance identified gaps.

| gn f
BX JOHNS HOPKINS | Centerfor The | Intelligence % 7 %\ GEORGETOW UNIVERSITY
a Health Security Economist Unit 74 /a/’ H Georgetown University Medical Center
of PUBLIC HEALTH — \f

BLOOMBERG SCHOOL
g Center for Global Health Science and Security
BUILDING A SAFER WORLD /4




Countries

Ability to prevent,
detect, and
respond to
outbreaks

Strengthening
Public Health
Core Capacity
as a
Foundation

Industry,
Academia, and
Government

Access to
vaccines and
medical
countermeasures

Improving
Science,
Technology,
and Access

Risks

(human, animal,
societal, and
economic)

Understanding and
communicating
risks

Reinforcing
Risk Analysis
and
Incentives for
Action

Monitoring Coalition
Research institutions, experts, and practitioners worldwide - Partners in data collection, analysis, and dissemination

International
Organizations
and Businesses

WHO/UN/OIE
coordination &
response

Strengthening
Global
Mechanisms

) GEORGETOWN_ UNIVERSITY
< Georgetown University Medical Center
Center for Global Health Science and Security



0 Endin SAVE THE DATE | November 4-8, 2018 SALZBURG
S g A Finding Outbreaks Faster: GLOBAL
ANA€mMICS  How Do We Measure Progress? SEMINAR



v’ Engage actors from

BEFORE EPIDEM'C multiple sectors (including

Prepare for the inevitable Finance Ministers)

Governance
Coordination

. Y Build national capacities

threat &

define (per the IHR and PVS)

priority
pathogens

= V'Active engagement in

6 E E E international fora

v Continue threat

‘ Regulatory

review & assessments
d Policy
development

7Collab§rat|on ‘/Legal and regUIatOry

Expand local capacity

Partnerships

infrastructure/healthcare
Source: WHO infrastructure



Welcome

i
Ane
. @
About Sydney

Program

@
. s
' Q)
Registration

Accommodation

Venue

Contact Us



ghss.georgetown.edu

GL-UNG L

GEORGETOWN UNIVERSITY MEDICAL CENTER

Center for Global Health Science and Security

About Us People Our Work Events Contact

- T— T
Ws P s.
5

-

-

OUR WORK

We've Been Busy Lately

Our team has been busy working on a wide variety of topics — from tracking global health security funding, to surveillance methods, to
neglected tropical diseases. Check out some of our recent work!

Projects and Tools

Mapping/strengthen systems and capacity building for disease detection

We combine laboratory backgrounds and systems analysis experience to understand the technical demands for capacity building to
prevent, detect, and respond to health emergencies.
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Thank you!

@RebeccaKatzs
@GHSS__Georgetown
ghss.georgetown.edu
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