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Delivering vaccines for emerging infectious diseases: Harnessing the 
power of innovative partnerships

Convenes at an extraordinary time, when the COVID-19 pandemic has 

 Generated tremendous attention to global health and vaccine innovation

 Vividly reinforced the need to ensure prompt, equitable and affordable access

 Demonstrated that nationalism and misinformation are continuing threats

 Expanded and reshaped the R&D environment, including the potential of novel 
partnership models

 Highlighted needs and opportunities for alignment in global health agendas
 Requires that we proactively prepare, via both scientific innovation and creation of new models of 

multisector collaboration, to address future emerging infectious disease threats



“Who would have predicted that the end of the last 
millennium would see the emergence of new pathogens 
and epidemics, when the medical world thought it had it 

all under control—at least in the wealthier part of the 
world? …The story of new viruses is also not over, and it 
is safe to predict that more pathogens will emerge and 

affect us in always faster and more global ways.”

--Peter Piot*

*No Time to Lose: A Life in Pursuit of Deadly Viruses, 2012

Accepting and responding to the “new normal”



Outbreaks and pandemics over the last 20 years

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020s

Dengue
An unprecedented number of 

dengue outbreaks occurred in the 
Americas 2000-2010, with all four 

serotypes circulating, and CFE 
variable from 2% to 5%

West Nile
The largest West Nile 

meningoencephalitis outbreak 
ever recorded occurred in U.S. 

in 2002, with CFRs ranging 
from 4% to 15% 

Chikungunya
In 2005-2006, an outbreak of 

Chikungunya fever swept across 
Indian Ocean Islands, affecting 

Mauritius with CFR of  4.5%

MERS
The 2012 – 2019 Middle East 

respiratory syndrome 
outbreak, caused by MERS-

CoV, originated in Saudi 
Arabia. CFR of 34.4%

Zika
Zika virus disease first surfaced 

in South America (Brazil) in 
2015-2016, with an estimated 

microcephaly CFR variable from 
3.4% to 19.0% Lassa

The largest recorded 
outbreak of hemorrhagic 

Lassa fever caused by LASV 
in Nigeria occurred in 2018, 

with a CFR of 25.1%

The 2002-2003 severe acute 
respiratory syndrome, 
caused by SARS-CoV, 

originated in China, with a 
CFR of about 10%

SARS

The first large hemorrhagic 
fever outbreak in Western Africa 

(Angola), caused by MARV, 
occurred in 2004-2005, with a 

CFR of 90%
Marburg

The 2009-2010 influenza A 
H1N1 originated in Mexico, 

with CFRs ranging from 2.9% 
to 9.1%

Swine Flu The 2016-2018 outbreak of 
hemorrhagic yellow fever, 

caused by YFV, occurred in 
Brazil, with CFR of 35%

Yellow Fever

The ongoing COVID-19 
pandemic began in China, 

with a CFR in the pre-
vaccine era of 0.1%- 15.2%

COVID-19

Outbreak Epidemic Pandemic

Key



Popular depictions of the pace and process of vaccine development 
targeting emerging pathogens



Challenges of developing products for global health threats

Source: https://www.hhs.gov/sites/default/files/encouraging_vaccine_innovation_2018_final_report.pdf

Nationalism
COVID-19 has shown that global vaccine access 
is impeded by high-income country priorities to 
vaccinate their own populations.

Limited / Inconsistent Resourcing
Vaccines compete with other pharmaceutical 
products for limited development resources. 
Resource are often correlated with global 
attention and imminent danger of the threat.

Small Markets
The prevailing business model prioritizes 
vaccine candidates with consistent, large 
markets

Reactive Vaccine Research
To date, vaccine research efforts for EIDs have 
been spurred by outbreaks and little, if any, focus 
has been on Disease X planning.

Investment Risk
Uncertainty of the public health priority and 
demand for some targets may be unclear, which 
increases the uncertainty of the potential return 
on investment for industry.

Scientific Complexity
The scientific complexity of targets may also 
require further investment in novel approaches to 
demonstrate safety and effectiveness. 

https://www.hhs.gov/sites/default/files/encouraging_vaccine_innovation_2018_final_report.pdf


The critical importance of alignment and integration in vaccine 
development (an “end-to-end” view)
• Successful vaccine development depends on a highly iterative, integrated system predicated on a 

bi-directional flow of  information (an “end-to-end view”).

• Successful product development and implementation is hard enough when pursued within a single 
company, and when well-defined accountability, tracking and incentive models are in place. 

• Successfully defining and reaching the desired “end” is even harder when it involves contributions 
and hand-offs between different public and private partners (who each have different capacities, 
resources, constraints, levels of experience in product development, risk profiles and incentives).

• No one sector or organization can address these challenges by themselves. Our collective 
success will depend upon the extent to which we can develop effective new partnership 
models and mobilize requisite investments to prepare and respond effectively.

“The only real expertise in the world to make these vaccines in a quantity and a safety environment 
is in the private sector. If the private sector isn’t fully engaged and involved, it’s a show stopper.” 

- Michael Osterholm, Director, Center for Infectious Diseases Research and Policy



The case for change and innovation in product development 
partnership models
• Traditional grant and donor funding mechanisms are ill-suited to support end-to-end product 

development programs where a multitude of diverse, but integrated, activities must be accomplished 
and investments made well in advance and at-risk

• Lack of alignment between public and private sector stakeholders, along with their distinctive 
priorities, impedes execution of the most efficient and effective programs to deliver global health 
innovations whose product profiles, price points, sustainable/scalable supply solutions can deliver 
the greatest public health impact

• Private sector concerns about distraction from core programs and opportunity costs constrain their 
willingness to engage in R&D programs targeting diseases that disproportionately impact low income 
countries…and this challenge may be increasing of recent

In an ideal world, a new model(s) can be defined and implemented that leverages the 
most valuable contributions of each sector and from all partners to deliver products 

optimized for maximal, predictable and sustainable impact. Moving forward, success will 
depend on both scientific innovation and partnership model innovation.



Ebola Zaire virus outbreak in West Africa (2014-2016)
Total suspected, probable and confirmed cases of Ebola virus disease in 

Guinea, Liberia and Sierra Leone, March 25, 2014- February 22, 2015

WHO Situation Report, 02/22/15



Enablers of Merck’s Decision to Engage in Ebola Vaccine Development

• Appreciation of public health imperative and opportunity for Merck to contribute in a 
valuable, and in some ways unique, manner to the accelerate development of a promising 
vaccine candidate

• Highly promising preclinical data supporting the rVSV-ZEBOV candidate and the 
availability of clinical supply to promptly initiate and expedite clinical evaluation

• Recognition and ready acceptance of the fact that Ebola vaccine development is not an 
attractive commercial opportunity

• Expectation that vaccine development efforts would be advanced in collaboration with 
public sector partners to pool expertise, to share costs and risks, and to manage 
uncertainties

• Stated commitment of donor/funding organizations (eg, GAVI, UNICEF) to procure and 
deliver an Ebola vaccine should it prove efficacious and safe



Partnerships and Alliances to Develop V920 (Ervebo)

Phase II/III studies

Liberia (PREVAIL):
Liberia – NIH Partnership (NIAID) 

Sierra Leone (STRIVE):
CDC/Sierra Leone Medical 
School/BARDA

Guinea (Ebola ça suffit): 
WHO/Norwegian Institute of 
Public Health/MSF/HealthCanada 

US/Canada/Spain (V920-012): 
Merck/BARDA

Additional funding and support: 
US Department of Health and 
Human Services (BARDA) 
US Department of Defense
(DTRA, JVAP)

Phase I studies

Public Health Agency 
of Canada (PHAC)

NewLink Genetics (Bio-Protection 
Systems Corporation)

Switzerland: University Hospitals of Geneva
Germany: University Medical Center 
Hamburg/Clinical Trial Center North 
Gabon: Centre de Recherches Medicales de 
Lambarene/University of Tuebingen
Kenya: Kenya Medical Research Institute 
Marburg Laboratory

• CCV – Halifax, Canada
• US Department of Defense 

(WRAIR, JVAP, USAMRIID, DTRA) 
• NIAID/NIH
• NewLink Genetics
• BARDA

WHO Clinical Consortium/
Wellcome Trust

I II/III

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjo47KB4MHOAhWDph4KHQ97DwcQjRwIBw&url=http://www.msf.org/&psig=AFQjCNEHp2D5evEVVBgm6BP3kTISNh7VVg&ust=1471293088579502
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj--8HU4MHOAhXG9h4KHbNiCAEQjRwIBw&url=http://www.cidrap.umn.edu/news-perspective/2013/06/hhs-awards-grant-antibiotic-fight-melioidosis-glanders&psig=AFQjCNEjDSo8z-x2Q9cEtwH9XQub8_mJlA&ust=1471293262308247


Vaccine Milestones: 2014-mid 2019

III

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL

2015

13 Oct 2014
Start of 
Phase I trials 

Feb–Aug 2015 
Start of Phase II/III studies:
02 Feb: NIH PREVAIL in Liberia
23 Mar: WHO study in Guinea
09 Apr: CDC STRIVE in Sierra Leone
17 Aug: Merck lot consistency in US, 
EU, and Canada

2014

II/III

Accelerated timeline to develop the Merck Ebola vaccine

31 July 2015 
Phase III ring 
vaccination trial in 
Guinea; interim
results demonstrate 
vaccine efficacy

22 Dec 2015
WHO agrees to 
review an 
Emergency Use 
Assessment 
and Listing 
submission

2016

25 Jan 
2015
Dose 
selection 
decision for 
efficacy trials

Jun 2016
23 Jun: Granted PRIME
eligibility by EMA
29 Jun: Granted 
Breakthrough Therapy 
Designation by FDA

Jan-Mar 2016
Manufacturing of 
additional clinical 
supplies

2019

Oct

Ongoing 2017-19
Technology transfer 
to a new 
manufacturing site

II/IIII

Gupta et al, Expert Review of Vaccines, 2018



The Ebola Vaccine Development Experience - An unprecedented 
response to a global health emergency

• Magnitude of private sector engagement and 
commitment, including both multinational 
vaccine companies and biotechnology 
companies

• Speed of vaccine development response--
although enabled by earlier investments by 
key organizations (eg, BARDA, NIH, US 
Department of Defense, Public Health Agency 
of Canada, etc)

• Number of partners included in multi-sector 
product development collaborations, with 
many partners directly collaborated with each 
other for the first time

• Significant investments by both public sector 
and private sector partners

Yet, it also demonstrated that reactive, non-
strategic efforts do not deliver results in time to 

impact an outbreak, extract enormous opportunity 
costs for private sector partners and are not 

sustainable 

*

* The importance of being first to demonstrate efficacy



Lessons Learned and Calls to Action



Initiatives to Address Key Lessons Learned through Ebola outbreaks
The establishment of the Coalition of Epidemic Preparedness Innovations (CEPI)

15 May 2016 May 2019

NEJM 376, 610-613. February 16, 2017



CEPI’s 100 Day Vaccine Development Vision

See yesterday’s presentation by In-Kyu Yoon or 
at CEPI.net



Key scientific and technological prerequisites underpinning a 
fundamental shift towards preparedness
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Key areas of innovation contributing to accelerated development
and authorization of COVID-19 vaccines

18

1. Leveraging pre-existing insights about pathogens and platforms

2. Supporting innovation in the vaccine development model

3. Using operational excellence to accelerate development and manufacturing

4. Promoting collaboration among stakeholders

5. Enabling continuous generation and review of evidence to support rapid approval



Some Open Questions for Achieving the 100 Day Vision

• Who leads?

• Who decides?

• Who funds?

• Who executes?

• Who assumes risk (both development and liability)?

• Who produces?

• Who is product sponsor for regulatory approval?

• Who decides distribution priorities?

• Who is accountable for achieving equitable and sustainable access?

No matter how compelling CEPI’s vision is, they can’t 
accomplish the 100 day goals without the alignment 
of a wide range of public and private sector partners. 
Further, this alignment needs to be achieved in 
advance of when an outbreak materializes.



The real threat of complacency
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The challenge of waning urgency….
The diminished sense of urgency once the threat of Ebola waned in 
2016 had a consequent impact on funding and responsiveness: new 
outbreaks will gain renewed attention, but the global response will 
risk being delayed (with attendant public health and reputational 
consequences)

•21/10/2016



The costs of complacency are real
Following the Ebola Zaire outbreak in 2014-2016 and the demonstration of efficacy of VSV-ZEBOV, 
both CEPI and WHO had prioritized “finishing the job on Ebola” wherein vaccines would also be 
developed and stockpiled to address future outbreaks of Ebola Sudan and Marburg viruses. 
Unfortunately, this effort has languished as the memory of the tragedy of 2014-2016 faded.

• Outbreak of Marburg Virus in Ghana in June 2022 (the first time seen in 
this country)

• Outbreak of Ebola Sudan in Uganda in September 2022
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Science Immunology 7.74 (2022): eadd9947.

Complacency also impedes continued scientific innovation

Waning government support and declining vaccine utilization will stifle 
ongoing R&D efforts to develop vaccines that are more efficacious, have 
broader VoC coverage, are more durable, are better tolerated and better able 
to block SARS-CoV-2 infection and transmission 



Global Inequities in COVID-19 Vaccine Access Persist
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An equitable solution to affordable global vaccine access 
remains elusive

With the impending potential dissolution of Covax, what, if 
any, solution for global access will take its place?



Optimizing partnership models to accelerate product development and 
achieve equitable access moving forward
When the world is facing a pandemic threat, is it reasonable to have the magnitude and effectiveness of 
the vaccine and therapeutic development response depend primarily on the decisions of individual 
companies about whether or not to engage? If not, is the best alternative approach:

• A public sector solution?
• A new more strategic public-private partnership model?
• A new model that includes private-private partnership (along with public sector support)?

When the world seeks solutions to ensure prompt, equitable and affordable global access to live-saving 
countermeasures:
• Is a new global compact that overcomes nationalistic inclinations achievable?
• Is local manufacturing a viable and sustainable solution (everywhere, all at once)?
• Can a new approach that is strategically designed to deliver results and that works for both public and 

private sector constituencies (and where IP is not viewed as a barrier to access)? 

We need to develop a new “science of partnerships” to develop optimal solutions to 
maximize effectiveness and impact of epidemic responses



A new model is needed for accelerating global health innovation and 
impact​
Where private and public partners are aligned in a manner that: ​
 Proactively defines roles and responsibilities, and the model for collaboration to be implemented ​
 Specifies key data that need to be generated to inform future policy decisions​
 Secures up-front commitments to procurement and implementation should defined product 

performance criteria be met ​
 Shares risks in a fair and reasonable manner ​

The product development program: ​
 Effectively and efficiently utilizes each partner’s unique skills and assets ​
 Optimizes development to hasten the availability of vaccines with profiles and price points that 

maximize the probability for prompt, widespread, effective, and sustainable adoption to 
achieve the desired public health impact​

 Prioritizes equitable vaccine distribution and access

Defined Program Leadership is needed to ensure that key stakeholders that can fill the product 
development gaps are engaged and that all stakeholders including funders and regulators are convened 



Aligning all essential partners to maximize preparedness, response and 
impact

Innovator 
Pharmaceutical 

Companies

Academic 
Researchers

Not-for-Profit 
Product 

Development 
Partnerships

Philanthropists

Procurement 
and Delivery 

Agencies

Government 
Funders

National 
Governments

Government 
Researchers 

(eg, NIH)

Regulatory 
Authorities

Normative 
Agencies 
(eg, WHO)

Access 
Advocates 
(eg, MSF)



Aligning all essential partners to maximize preparedness, response and 
impact

Innovator 
Pharmaceutical 

Companies

Academic 
Researchers

Not-for-Profit 
Product 

Development 
Partnerships

Philanthropists

Procurement 
and Delivery 

Agencies

Government 
Funders

National 
Governments

Government 
Researchers 

(eg, NIH)

Regulatory 
Authorities

Normative 
Agencies 
(eg, WHO)

Access 
Advocates 
(eg, MSF)

Alignment across all 
essential partners



Applying Lessons Learned from COVID-19 R&D to Future Epidemics

• Optimizing partnerships and collaboration

• Continued scientific innovation for preparedness and response

• Define optimally effective and sustainable approaches to ensure prompt 
and equitable access

• Do the needed work during “peacetime”….from continued scientific 
innovation to effective ongoing public education and engagement 

• Pursue a global collaboration framework that counters nationalistic 
tendencies

30
The time to act is now and everyday thereafter!



Cecilia Kamura, Age 6, Robertsport, Liberia Photo: Alphanso Appleton
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