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Understanding	biological	threats

https://bioscenarios.talusanalytics.com/

12 parameters
22 million rationalized 

scenarios

https://bioscenarios.talusanalytics.com
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Kerr. (2018) The complexity of biological events. 
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Source:	Metabiota.	http://www.brinknews.com/using-modern-data-and-
analytics-to-confront-the-challenge-of-epidemic-risk/

Factors	of	Emergence	for	Infectious	Diseases









Source: D. Carroll et al/ Science 2018



Sample	frame

D.	Brockmann,	D.	Helbing.	Science	342,	1337	(2013)

Hypothetical	epidemic,	spread	by	worldwide	air	transportation	networks



The Lancet 
380:9857, 1-7 Dec 
2012, pp. 1946-
55. 

A	health	
threat	

anywhere
is	a	health	
threat	

everywhere

Nature Reviews 
Microbiology 
2013;11: 133-141.



WHO	Disease	Alerts:
Screen approximately 3000 signals a month; Follow up on 300 events per month/ Investigate 30 events per month 



WHO	Top	8	Priorities	for	
Research	and	Development	

• 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)
• Zika
• Disease	X



Sample	frame

“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







Advances	in	Science	and	Technology



Geopolitics



Economic	impact	of	selected	infectious	disease	outbreaks

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

Pandemics | The cost of a global outbreak
H1N1 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

20Sources:	National	Bureau	for	Economic	Research;	Intergovernmental	Panel	on	Climate	Change

$890bn$570bn

$80bn

Pandemic	influenza Climate	change

Expected	annual	economic	
impacts

Costs	including	
mortality

Direct	
costs

Slide	from	Peter	Sands



So	is	the	world	prepared	for	the	
next	biological	threat?	



Early	Detection	Of	Outbreaks	
Saves	Lives

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	
Indicators	for	
Prevention	and	
Detection
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PVS	Pathways

Threat	analysis
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Security
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Coordination	
Travel	and	Trade
Security	



Mapping	response	to	a	deliberate	biological	event

https://dbe.talusanalytics.com/



Source:	WHO



Year Treaty Focus 

1892 International	Sanitary	Convention Cholera 

1893 International	Sanitary	Convention Cholera 

1894 International	Sanitary	Convention Cholera 

1897 International	Sanitary	Convention Plague 

1903 International	Sanitary	Convention	
(replaces	previous	4	versions) 

Cholera	and	plague 

1905 Inter-American	Sanitary	Convention Governance 

1912 International	Sanitary	Convention	
(replaces	1903	version) 

Cholera,	plague	and	Yellow	Fever 

1924 Pan	American	Sanitary	Code 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	 

1926 International	Sanitary	Convention	
(modifying	1912	version) 

Plague,	cholera,	yellow	fever,	smallpox,	typhus 

1927 Protocol	to	the	Pan	American	Sanitary	
Convention 

Ratification 

1938 International	Sanitary	Convention	
(amending	1926	version) 

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

1944 International	Sanitary	Convention	
(modifying	1926	version) 

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 

1946 Protocols	to	Prolong	the	1944	
International	Sanitary	Convention 

Governance	still	with	UNRRA 

1951 International	Sanitary	Regulation Governance	with	WHO;	plague,	cholera,	yellow	fever,	
smallpox,	typhus,	relapsing	fever 

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

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

1973 International	Health	Regulations	
(modifying	1969	version) 

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

1981 International	Health	Regulations	
(modifying	1969	version) 

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

2005 International	Health	Regulations	(2005) Any	public	health	emergency	of	international	concern 

International	
agreements

Regional	
agreements

National	policies,	
strategies,	and	regulations

Local	implementation	guidelines

Frameworks	for	EID



https://assets.publishing.service.gov.uk/government/uploads/system/uploa
ds/attachment_data/file/730213/2018_UK_Biological_Security_Strategy.pdf

Prevent	biological	risk,	through	international	
engagement	in:

• WHO	*
• FAO
• OIE
• GHSA	*
• BWC		*
• UNSGM
• GP
• Australia	Group
• GHSI
• European	and	Mediterranean	Plant	Protection	
Organization	(EPPO)

• United	nations	Inter-Agency	Coordination	Group	on	AMR	
(IACG)

Pillars:	
• Understand
• Prevent
• Detect
• Respond





What	did	States	Parties	agree	to	do?

Communications • Designate	a	National	IHR	Focal	Point

Core	Capacities • Meet	minimum	requirements	to	detect,	assess,	
report,	and	respond	to	public	health	events

Points	of	Entry • Support	disease	detection	and	control	at	
designated	ports	and	borders

Notification • Develop	a	framework	for	notifying	WHO	within	24	
hours	of	a	potential	PHEIC

Collaboration	
and	assistance

• Provide	technical,	logistical,	or	financial	support	to	
facilitate	implementation	

Evaluate	status • Conduct	self-assessments	and	report	to	WHO

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



Annex	1	defines	IHR	(2005)	core	
capacity	requirements

National

••Detect	unexpected	disease	or	deaths
••Assess	reports	within	48	hours
••Notify	WHO
••Support	or	implement	control	measures

Intermediate

••Detect	unexpected	disease	or	deaths
••Assess	and	confirm	reported	events
••Report	to	national	level
••Support	or	implement	control	measures

Local

••Detect	unexpected	disease	or	deaths
••Assess	events	immediately
••Report	essential	information	to	appropriate	level
••Implement	preliminary	control	measures

• Epidemiological,	
laboratory,	logistical	
support	

• Containment	and	control	
measures

• Coordination	with	other	
ministries

• Information	sharing
• Operational	national	
public	health	emergency	
response	plan

• Deployable	rapid	
response	teams



Current	IHR	Monitoring	and	
Evaluation	Framework
1. Annual	Reporting

obligatory	self	reporting
2. After	action	review

voluntary,	real	events
3. Simulation	exercises

voluntary,	non-real	events
4.					Joint	External	evaluations	

voluntary,	repeat	every	~5	years

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





JEE	Scores	for	AMR:	tracking.ghscosting.org



WHO	System	for	Health	Security	M	&E	

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



Costing	IHR	Implementation

https://ghscosting.org

https://demo.ghscosting.org



Unacceptably	
slow	progress	
toward	IHR	
core	
capacities

Sector-
restricted

Health	ministries	
tasked	but	not	
empowered

Low
priority

National	leaders	
lack	awareness

Limited	
funds

Program	
silos

Fragmented	
objectives	and	
milestones



Global	Health	Security	Agenda	(GHSA)	launched	in	
February	2014

Accelerate	
implementation	
of	IHR	and	other	
health	security	
frameworks

Advance	
progress	toward	
a	world	safe	and	
secure	from	
infectious	

disease	threats

Bring	together	
nations	to	make	
new,	concrete	

commitments	to	
capacity
building

Elevate	global	
health	security	
as	a	priority	for	

leaders	
worldwide



Sample	frame

GHSA	is	a	partnership	of	over	60	countries



Sample	frame



Sample	frame

GHSA	Success:	Political	Recognition	and	Coordination



GHSA	Funding	from	USG

Figure. GHSA countries supported by the US Centers for Disease Control and Prevention. GHSA, Global Health Security Agenda.





TRACKING.GHSCOSTING.ORG



Tracking.ghscosting.org





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 

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

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

World	Bank	Slide



Financing	preparedness	at	a	national	level

47

• 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

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

• Insurance	should	be	leveraged	to	finance	response	
and	incentivise	better	preparedness

• IMF/WB	should	incentivise	national	investment	in	
preparedness	(via	Art	IV,	CPIA,	SCD)

Slide	from	Peter	Sands



With	$75	billion	in	commitments,	IDA	18	offers	a	unique	
opportunity		to	transform	development	in	the	world's	
poorest	countries

What	this	means	for	crisis	
response	and	
preparedness

• Help	countries	
develop	response	
plans

• Help	countries	
strengthen	
preparedness

• Help	countries	
develop	pipeline	for	
secured	funding	to	
respond	to	an	
outbreak

• Blending	donor	$$$	with	internal	resources	and	funds	
raised	through	debt	markets	($3	for	every	$1	contribution)

• Resources	for	fragile	states	doubled	to	$14.2	billion
• New	$2.5	billion	Private	Sector	Window
• New	$2b	Refugee	sub-window
• CRW	scaled	up	from	$0.8b	to	$3.0b
• Introduces	CAT-DDO	for	IDA	countries

Highlights

• Support	at	least	25	countries	in	developing	pandemic	
preparedness	plans

• Support	at	least	25	countries	in	developing	frameworks	
for	governance	and	institutional	arrangements	for	multi-
sectoral	emergency	preparedness,	response	and	recovery

Special	health	
themes

Slide	from	Mukesh Chawla



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	US$	500	million	over	three	years

Slide	from	Mukesh Chawla



How	the	PEF	works

Slide	from	Mukesh Chawla



WHO	Health	Emergency	Programme



WHO	Contingency	Fund	for	Emergencies

Presentation Title 52



WHO	Contingency	Fund	for	
Emergencies





Biological	and	Toxin	Weapons	
Convention	(BWC)

International Assistance
and Cooperation



The	BWC:	An	Integrated	Approach

Professional
Associations

Industry Scientific
Organizations

BWC	
Intersessional	

Work	
Program

1540

Law	
Enforcement BWC WHO	

OIE		FAO

Emergency		
Preparedness



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;	.



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

Ø transferring	PIP	biological	materials	within	and	to	entities	outside	GISRS
Ø handling	of	PIP	biological	materials
Ø use	of	the	Influenza	Virus	Traceability	Mechanism	(IVTM)
Ø research	&	publications
Ø intellectual	property	rights
Ø dispute	resolution
Ø 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.
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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
§ Help	break	cycle	of	panic	and	neglect

How	will	the	GHS	Index	relate	to	JEE	and	PVS?

▪ 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	
▪ Adds	indicators	on	the	broader	health	system
▪ Credits	kept	political	commitments	to	implement	and	finance	identified	gaps.

Externa
l

Evaluati
on	&

Transpa
rent

Reporti
ng

Nation
al	Plan

Financ
ing

Politic
al	

Comm
it-

mentRegular	and	Independent	Monitoring	and	Accountability

GHS
Index
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Source:	WHO

üEngage	actors	from	
multiple	sectors	(including	
Finance	Ministers)

üBuild	national	capacities	
(per	the	IHR	and	PVS)

üActive	engagement	in	
international	fora

üContinue	threat	
assessments

üLegal	and	regulatory	
infrastructure/healthcare	
infrastructure





ghss.georgetown.edu
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@RebeccaKatz5

@GHSS_Georgetown
ghss.georgetown.edu


