
NECTM7	Stockholm,	3	May	2018

Ebola	vaccine	– and	now?

Sara	Viksmoen	Watle
Senior	Physician
Dept of	Vaccine preventable diseases
Norwegian	Institute of Public	Health



NIPH -

Nothing	to	declare

Conflict	of	interest



NIPH -

The	Ebola	epidemic	2014-2016	
28	646	cases
11	323	deaths

Foto:	Daniel	Berehulak,	The	New	York	Times	
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Illustration from	http://www.first-symptom.com/en/ebola1.html

http://ngm.nationalgeographic.com/2015/07/ebola/muller-photography;	https://speakupforthevoiceless.org/2014/07/

The	fruitbat is	probably the viral reservoir
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Pigott et	al.	2014.	eLife 2014;10.7554/eLife.04395	

Zoonotic	niche	of	Ebola	virus	disease	in	Africa
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Gomez	et	al.	PLoS Curr.	2014	September	2
https://commons.wikimedia.org/w/index.php?curid=35847637

Prediction September	2014 Status	June	2015

Ebola	can rapidly spread to	other continents
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Vague initial	symptoms	can delay diagnosis

Hepatitis?

Influenza?

Dengue fever?

Malaria?

Typhoid fever?
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Phase 3	scientific
groups formed

WHO	High	level
meeting

23	Oct

WHO	Ethics
Report

11	Aug

WHO	Consultation on Ebola	
Vaccines

29-30	Sept

Predictions
WHO:	20	000	before November	2014
CDC	:	500’-1.4	mill before January 2015
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Vaccines could play	a	role in	ending	the epidemic
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Ebola	surface	glycoprotein	(GP)	is	the	target	
antigen	used	in	most	vaccines

RCSB	Protein	Data	Bank,	Oct 2014
Sullivan et	al.	Nat	Rev	Microbiol 2009
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Modfied from	Klenk et	al.	http://www.sciencemag.org/content/349/6249/693/F1.large.jpg

Guinea	pig

Inactivated vaccine Live,	attenuated vaccine

1980 2009

Viral-like	particle (VLP)

Vaccine candidates prior	to	clinical trials
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Henao-Restrepo, Fondation Merieux Conference 12 January, 2015

Phase I,	II	and	III	trials	were	planned	to	be	
conducted in	parallel

July
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Structures of Ebola Vaccine Candidates rVSV (Panel A) and cAd3 (Panel B).

http://www.who.int/csr/disease/ebola/ebola-new-interventions-02-sep-2014.pdf
Kanapathipillai R	et	al,	NEJM	Dec	11,	2014.	Photo:	CDC	1981.	Graham	Beards.	

1.	100%	protection	in	non-human	primates	(NHP)
2.	GMP	product	available	for	use	in	clinical	trials

WHO	fast-tracked	development	of	two	vaccine	candidates
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PREVAIL	I	study in	Liberia
Gold	standard	double-blind,	randomized controlled trial	(RCT)

http://www.fda.gov/
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STRIVE	study in	Sierra	Leone
Unblinded,	cluster	randomized	stepped	wedge	trial

Converted to	individually randomized trial	in	healthcare personell	with
participants vaccinated immediately or	after 6	months.	
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«Ring»

Compare
incidence

Rings randomized to
immediate vaccination

Time	(days)

Rings randomized to
delayed vaccination

Ebola	ça suffit!	(Ebola	that’s enough)	study in	Guinea
Ring	vaccination
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Henao-Restrepo et	al.	Lancet 2017
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Trial	design	was able to	follow the outbreak
geographically

Apps.who.int
Henao-Restrepo et	al.	Lancet 2017
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Final	results
Inclusion of study subjects

Henao-Restrepo et	al.	Lancet 2017

51	clusters n	=	4539	
Excluded (<18	yrs,	pregnant/	breast-

feeding)	n =	1307
Eligible n =	3232

47	cluster n	=	4557
Excluded (<18	yrs,	pregnant/	breast-

feeding)	n =	1461
Eligible n =	3096

Immediate	vaccination

Total	included n	=	9096

Delayed vaccination

Vaccinated individuals :	n =	2119 Vaccinated individuals :	n =	2041
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Vaccine efficacy:	100	%	(68.9	– 100)

Final	results
Vaccine	efficacy

Henao-Restrepo et	al.	Lancet February 2017

16

0

All	vaccinated	in	immediate	(A)	vs	all	eligible	in	delayed	(B)
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Final	results
Vaccine	effectiveness

Vaccine effectiveness:	64	%		(-44.2	– 91.3)

Henao-Restrepo et	al.	Lancet February 2017

10

22

All	contacts	and	contacts	of	contacts	in	immediate	(A)	vs	delayed	(B)
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Most	common	adverse	events

• Headache	25	%
• Fatigue	19	%
• Arthralgia	19	%
• Muscle	pain	13	%

80	serious adverse events

• Anaphylaxis
• Fever
• 39	confirmed EVD	cases
• 9	cases	of malaria
• 4	cases	of road traffic accidents
• Other (infections,	appendicitis etc)

Final	results

Henao-Restrepo et	al.	Lancet February 2017

Vaccine	safety
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9	months

WHO	Ethics
Report

11	Aug

Ring	design	
decided

5	Nov

WHO	Consultation on Ebola	
Vaccines

29-30	Sept

Preliminary	
results

31	Jul

Phase 3	scientific
groups formed

WHO	High	level
meeting

23	Oct
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Fast,	but	not	fast	enough?

6	months
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The	WHO	R&D	Blueprint

http://www.who.int/blueprint/en/

1. Global	
coordination

2. Funding

3. Communication

1. Disease	
prioritization

2. Roadmap	&	Target	
product	profile

3. Regulatory	&	Ethical	
pathways

1. Clinical	trial	
designs

2. Data	&	sample	
sharing

A
Improving	

coordination

B
Accelerating	

R&D

C	
Developing	norms	

&	standards
Response	plan
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• Stimulate,	finance	and	coordinate	vaccine	development	against	
priority	threats	

• Targeted	vaccine	candidates	from	late	preclinical	studies	to	proof	
of	concept	and	safety	in	humans

• Build	technical	platforms	that	can	be	rapidly	deployed	against	
new	and	unknown	pathogens

CEPI	– Coalition	for	Epidemic	Preparedness	Innovation
Partnership	of	public,	private,	philanthropic	and	civil	society	organisations

http://cepi.net/
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When will a	vaccine against Ebola	be	available and	to	whom?
Licensed	vaccines

• China	Oct	2017

Ad5-EBOV	(Makona)

https://sputniknews.com/russia/201606171041517947-ebola-vaccine-russi-health/	/	
https://www.fiercepharma.com/vaccines/china-approves-self-developed-ebola-vaccine-from-2014-outbreak-virus-type	

Ø Neither	submitted	to	WHO	for	prequalification

• Russia	Dec	2016	

GamEvacCombi (rVSV +	Ad5)
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PRIME status	(EMA)	and	Breakthrough	Therapy	designation	(FDA)

• rVSVΔG-ZEBOV-GP

GAVI,	the	Vaccine	Alliance

• Advance purchase commitment to	manufacturer

• Ensurance of	300,000	doses	of	rVSVΔG-ZEBOV-GP	for	stockpiling

BARDA Biomedical	Advanced	Research	an	Development	Authority

• Commitment	to	fund	remaining	R&D	needed	to	obtain	licensure	of	rVSVΔG-
ZEBOV-GP	and	Ad26.ZEBOV/MVA-BN-Filo	and	to	stockpile	for	emergency	use

http://www.gavi.org/library/news/statements/2017/gavi-stands-ready-to-support-the-dr-congo-in-its-fight-against-ebola/
https://www.reuters.com/article/us-health-ebola-treatment/u-s-invests-170-million-in-late-stage-ebola-vaccines-drugs-idUSKCN1C42G2

Walldorf JA	et	al	Vaccine 2017	https://www.ncbi.nlm.nih.gov/pubmed/28890191

When will a	vaccine against Ebola	be	available and	to	whom?
(cont.)
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SAGE recommendations

• Individual	protection	of	target	groups	(HCW/FLW	and	other	risk	groups)

• Interruption	of	transmission	(ring	vaccination,	geographically	targeted	
vaccination)

EUAL	WHO	Emergency	Use	and	Assessment	Listing	application

Expanded	Access	Framework	using	a	study	protocol

• rVSVΔG-ZEBOV-GP

• Ad26.ZEBOV/MVA-BN-Filo

www.who.int/medicines/news/EUAL-vaccines

http://www.who.int/csr/resources/publications/ebola/gevit_guidance_may2016.pdf
www.who.int/medicines/news/EUAL-vaccines

http://www.who.int/blueprint/expanded-access-ebola-vaccines.pdf

When will a	vaccine against Ebola	be	available and	to	whom?
(cont.)
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Emergency	use	of	experimental	Ebola	vaccine	is	
challenging
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Emergency	use	of	experimental	Ebola	vaccine	is	
challenging

• Coordination team

• Vaccination strategy

• Local regulatory and	ethical approval

• Training	according to	Good Clinical Practice

• Cold	chain equipment and	transport	capacity

• Community	engagement

…	and	several	other	requirements	…	

Walldorf JA	et	al	Vaccine 2017	https://www.ncbi.nlm.nih.gov/pubmed/28890191
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• Licensed vaccine

• Plans	for	use in	affected countries with little resources

• Vaccine	for	vulnerable	populations (pregnant,	immunocompromized)

• Longterm	protection

• Vaccine	covering other Ebola	species

Further needs for	Ebola	vaccine development
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Cecilia,	Age	6,	Liberia
Photo:	Alphanso Appleton

Funding Ebola	ça suffit!	
• Wellcome Trust
• Research	Council	of Norway
• International	Development	
Research	Centre,	Canada

• WHO
• Medecins Sans	Frontieres


