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Foreword from Dr Mona Nemer,

Chair of the International Pandemic Preparedness
Secretariat and Chief Science Adviser of Canada
]

Three years ago, Chief Scientific Advisers from across the G7 came together to sound an alarm: despite the lessons
learnt from the ravages of the COVID-19 pandemic, the world was still unprepared to effectively respond to emerging
pandemic threats. The pandemic had caused profound health, social and economic damage, but the mobilisation of
research and the rapid development of new knowledge and medical technologies offered optimism for pandemic
preparedness and response (PPR). It was this optimistic view that resulted in the first 100 Days Mission (100DM)
implementation report. The report outlined how the global commmunity could work together to ensure timely global
access to diagnostics, therapeutics, and vaccines within 100 days of a Public Health Emergency of International Concern
(PHEIC). The report also provided the framework that the International Pandemic Preparedness Secretariat (IPPS) has
used to track progress towards this mission over the past four years.

As Chief Science Adviser of Canada, | was involved in the development of these recommendations and strongly
supported the Mission’s goal of equipping the world with the tools to respond to future pandemic threats. This past
year, in my capacity of Chair of the 100DM Steering Group, it has been an honour to collaborate with many partners
towards the global implementation of our commmitments. Amidst new and persisting outbreaks of infectious diseases
with pandemic potential, the critical need for the 100DM has never been clearer.

Five years on from the declaration of the COVID-19 pandemic, the world continues to feel its social, economic and
health impacts, and new variants of SARS-CoV-2 continue to spread. For the second time in two years, mpox has been
declared a PHEIC, after being endemic in many countries for years. Other serious threats have emerged. They include
the ongoing H5NT1 outbreak across North America, and Marburg spread in Rwanda, among others. These demonstrate
the range of risks we face, and the urgency of the TOODM. As a case in point, if concerted work to develop or advance
tools for mpox had continued since the PHEIC was first declared in 2022 - particularly point-of-care diagnostics
and therapeutics — our collective ability to respond to the resurgent mpox epidemic at day zero would have been
markedly different. However, we also saw the benefit of having vaccines ready for scale-up at day zero, and accelerated
regulatory approvals made possible due to vaccine development which had happened between outbreaks, enabling
agile response. The Africa Centres for Disease Control and Prevention’s (Africa CDC's) declaration of the first Public
Health Emergency of Continental Security and Rwanda'’s swift activation of the 100DM in response to Marburg cases
are shining examples of what can be achieved when best practices are embedded and institutionalised at regional
and national levels.

Globally, we all benefit from having adequate testing, vaccines and therapeutics that contain and manage infectious
disease outbreaks where they start and before they become public health emergencies with huge economic and social
costs. Pathogens of pandemic potential do not respect borders, which is why we must keep pandemic preparedness
and response high on the political agenda, notwithstanding the many other ongoing global challenges and polycrisis.
Prioritising resources to support implementation of the T00DM at a national, regional, and global level contributes to
our collective health and economic security.
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In 2024, IPPS identified the need for action in four priority areas to promote therapeutics and diagnostics R&D for
priority viral families, support regulatory harmonisation and strengthen clinical trials infrastructure. | am encouraged
by the progress that the 100DM partners have made but we still have a way to go to meet our ambitions.

Lastyear, our 100DM therapeutics roadmap recommmended the establishment of a Therapeutics Development Coalition
to reinvigorate the therapeutics pipeline for diseases with pandemic potential. Since then, we have been working
with stakeholders from across industry, academia, government, and international organisations to implement this
recommendation and chart the path forward.

Several collaborations have been established to strengthen clinical trial capacity, including the recently published
WHO guidance on best practices for clinical trials, and efforts toward regulatory harmonisation — the regional
initiatives across Africa, Latin America and Asia Pacific are noteworthy examples. Progress is also happening across
the diagnostics ecosystem, where regulatory harmonisation would greatly accelerate timely availability of testing and
monitoring.

However, significant work remains. For 2025, we have kept headline priority topics consistent with 2024 as the work is
far from over, but have endeavoured to articulate more granular next steps.

Reinvigorate the therapeutics pipeline with a focus on early-
stage R&D

Essential priorities for Collaborate with partners in the diagnostics ecosystem to

2025 enhance coordination and implement the T0O0ODM roadmap

Sustain clinical trial infrastructure and strengthen preparatory
regulatory approaches

Sustainable, coordinated funding for research and development in therapeutics and diagnostics is essential to fill
crucial gaps — complacency will cost lives. We must implement guidance to strengthen global and regional clinical
trial capacity, and harmonise regulatory approaches for diagnostics, vaccines, and therapeutics development and
deployment.

The launch of the WHO pathogen prioritisation framework can help facilitate greater alignment across R&D of all
three tools, leveraging global expertise and resources. For example, focusing efforts on developing diagnostics and
therapeutics in tandem for an initial short list of pathogens will improve research and development efficiencies and
enable test to treat programmes. These are interconnected - vaccines are not always available and we need to have
fast, accurate tests to diagnose and treat illnesses.

As Canada and South Africa assume the G7 and G20 presidencies for 2025, there is a great opportunity to align efforts
and sustain momentum across global, regional, and national levels. Both forums can play a key role in maintaining
focus on the 100DM, fostering collective commitments and investments for global health and security.

| would like to thank everyone who contributed to advancing and tracking the implementation of the 100DM and who
worked hard to produce this comprehensive report.

With unwavering determination, focused investment, and cross-sector partnerships, the ambition of the 100DM to
ensure global health security is attainable. But the clock is ticking. Now is the time to act.
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EXECUTIVE SUMMARY

The 100 Days Mission (I00DM) aims to ensure that safe, effective, and affordable diagnostics, therapeutics, and vaccines
(DTVs) are ready for scaled production within 100 days of a declared Public Health Emergency of International Concern
(PHEIC), maximising health impact and saving lives. The 100DM is paramount as the world grapples with an active
mpox PHEIC, increasing rates of transmission of H5N1 influenza from animals to humans, and multiple regional
outbreaks caused by viruses such as Marburg, Dengue, and Oropouche. Amidst these ongoing threats, the urgency of
the 100DM has never been more evident. The distinction between endemic and epidemic diseases is blurring, and both
can potentially lead to pandemics, influenced by environmental and behavioural changes. Global response systems
must therefore evolve to overcome silos to enable seamless, timely sharing of data and expertise. While global health
communities adapt and learn from their experiences, sustaining progress remains a significant challenge amidst
polycrisis, limited resources, and competing political priorities in a rapidly changing global landscape, with further
shifts anticipated in 2025.

2024 PROGRESS TOWARDS 100DM OBJECTIVES

In 2024, the International Pandemic Preparedness Secretariat (IPPS) diligently monitored global progress toward the
100DM through research, interviews, and feedback from partners. Despite substantial obstacles, progress was achieved
in several key areas. Nevertheless, sustainable funding and coordinated R&D efforts are still essential to address critical

gaps:

. Coordination in the R&D ecosystem continues to improve: Publication of the WHO pathogen prioritisation
framework and development of Collaborative Open Research Consortium (CORCs) represent significant
advances that could accelerate DTV R&D progress while fostering viral family-level collaboration. Additionally, the
establishment of the G20 Coalition on Local and Regional Production, Innovation, and Equitable Access marks a
significant step toward enabling equitable access to DTVs.

. Progress in DTV R&D has been uneven with persistent access challenges: \While diagnostic development for
priority pathogen families remained limited, with significant gaps in point-of-care tests, and the therapeutics
pipeline remained alarmingly bare, more substantial advances were made in vaccines R&D. The Therapeutics
Development Coalition gained momentum in 2024, catalysed by global consultations organised by IPPS and
other key stakeholders. Partners effectively aligned on the Coalition's scope and objectives while defining essential
components of its operational model to enable partnership-based approaches to early-stage therapeutic R&D.
Notably, a strategic decision was made to initially concentrate efforts on two priority viral families. 2024 also
saw meaningful advances in preclinical development of prototype vaccines and rapid response platforms, and
ongoing efforts to build sustainable, geo-diversified manufacturing capabilities.

. Expansion of geo-diversified trial networks and regional regulatory harmonisation efforts support rapid
response capabilities: In 2024, efforts focused on strengthening clinical trial and regulatory systems to support
both routine and emergency needs - ensuring their long-term sustainability. Key developments include the
publication of WHO's Guidance for Best Practices for Clinical Trials, initiatives from GloPID-R (a global research
collaboration for infectious disease preparedness) and others to support coordination of funding and clinical trial
networks during emergencies, and the expansion of regional trial networks. Notable progress was also made in
regional reliance mechanisms and regulatory harmonisation efforts to support rapid response capabilities across
Africa, Latin America, and Asia Pacific, including the operationalisation of the African Medicines Agency.


https://www.who.int/publications/m/item/pathogens-prioritization-a-scientific-framework-for-epidemic-and-pandemic-research-preparedness
https://www.who.int/publications/m/item/pathogens-prioritization-a-scientific-framework-for-epidemic-and-pandemic-research-preparedness
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PRIORITY 100DM ACTION AREAS
FOR 2025

While progress has been made, analysis from
implementation partner feedback and the 100DM
scorecard data (see Chapter 1) highlights key areas
needing urgent attention in 2025. Rather than presenting
an exhaustive list, these priorities highlight issues that
have received insufficient attention to date and where
tangible progress can be achieved in 2025. The headline
priorities remain consistent with those of 2024 - as the
work is far from over - though they are presented here
with increased specificity on next steps:

Reinvigorate the therapeutics pipeline with a
focus on early-stage R&D: In 2025, efforts will focus
on operationalising the Therapeutics Development
Coalition to strengthen the antiviral pipeline. This
will include establishment of pre-clinical and
clinical development teams and a virtual antiviral
hub, ensuring alignment with the WHO pathogen
prioritisation framework. The Coalition should focus
on implementing proof-of-concept projects for two
priority viral families, advancing candidates through
preclinical and early clinical stages. Additionally,
platform technologies should be advanced by
demonstrating preclinical proof-of-concept for
broad-spectrum antivirals, cross-reactive monoclonal
antibodies (mAbs), and other innovative antiviral
strategies.

Lessons for future 100DM responses

This year's report includes a case study in Chapter 5 on
the 2024 mpox outbreak response through a 100DM
lens. In the 100 days following the August 14, 2024
mpox PHEIC declaration, |PP DTV availabili
and identified priority actions for accelerating the
response. Through stakeholder interviews and an R&D
funding review, this case study examines successes
and areas for improvement in medical countermeasure
(MCM) development and deployment. These insights
can strengthen outbreak readiness, response, and
preparedness across all 100DM areas nationally,
regionally, and globally.

100 DAYS MISSION

Collaborate with partners in the diagnostics
ecosystem to enhance coordination and implement
the 100DM roadmap: In 2025, coordinated efforts
from various diagnostic partners, including industry,
research institutions, governments, regulatory
bodies, and international organisations, are essential
for advancing the 100DM. Stakeholders should
collaborate on a comprehensive 100DM diagnostics
roadmap that outlines roles, responsibilities, and
collaboration principles. Governments and funders
should allocate long-term funding for diagnostic
research and development, prioritising point-of-
care tests and enhancing multiplexing capabilities.
Opportunities to align diagnostic development with
therapeutic and vaccine R&D should be explored
to enable integrated test-and-treat strategies and
leverage shared resources. Strengthening global
biobanking networks, simplifying regulatory
pathways, and harmonising efforts through WHO's
Global Benchmarking Tool will enable faster and
more equitable development and deployment of
diagnostics.

clinical trial infrastructure and

Sustain
strengthen preparatory regulatory approaches:

In 2025, priority actions should focus on
strengthening clinical trial infrastructure by
improving coordination between regional
and international trial networks and ensuring
sustainability in inter-pandemic periods. Global
guidance for emergency clinical trials should
be developed and adopted, including specific
procedures for rapidly transitioning from standard
to emergency trial operations. Regulatory efforts
should promote harmonisation and preparatory
frameworks, including joint review processes to
accelerate approval timelines. Regional reliance
models should be adopted, supported by an
appropriate number of globally recognised
regulatory authorities in each region, to streamline
emergency approvals and  foster greater
coordination in regulatory pathways. Flexible and
responsive regulatory systems will be a key enabler
for a 100DM response.

Key findings highlight issues from competing health priorities to evidence gaps in vaccine and therapeutic efficacy,
especially for special populations. Proposed priority actions to strengthen current and future mpox responses from the

interviews include:

Short-term

« Address liability issues for
paediatric vaccine deployment.

+ Strengthen ground-level
implementation support.

+ Enhance clade-specific/syndromic
point-of-care diagnostic validation
and deployment.

Medium - Long-term
+ Develop clear frameworks for global-regional cooperation.

+ Establish sustainable funding mechanisms for MCM development in an
outbreak response.

- Strengthen regulatory harmonisation and emergency use pathways.

- Build sustainable and geo-diversified research and clinical trial
infrastructure to advance R&D for DTVs.

+ Enhance community engagement and accessibility in health systems.



https://ippsecretariat.org/news/mpox-day-100/
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100DM SCORECARD 2.0 HEADLINES:

The 100DM Scorecard, developed by Impact Global Health and IPPS, evaluates readiness to develop and deploy critical
DTVs within 100 days of a PHEIC. It identifies gaps, tracks progress, and provides actionable insights based on public
data. The first 100DM Scorecard was published in our 2023 implementation report, and Scorecard 2.0 now includes
mpox and chikungunya, expanding on the original ten priority pathogens to align with the updated WHO pathogens
with high pandemic potential. While the full scorecard can be found in Chapter 1, the indicator in Figure 1 shows the
state of approved products, highlighting that there have been few new approved products since Scorecard 1.0.

CORONAVIRIDAE FILOVIRIDAE NAIROVIRIDAE

INDICATOR COVID-19 MERS-CoV SARS-CoV-1 Marburg CCHF

@

PHENUIVIRIDAE ARENAVIRIDAE PARAMYXOVIRIDAE FLAVIVIRIDAE TOGAVIRIDAE POXVIRIDAE

Approved
products

RVF Lassa Fever Nipah Zika Chikungunya (new) Mpox (new)

p) @

No approved product @ Product approved @l Product approved in LMIC Additional product approved @ Additional product approved in LMIC

h <

Figure 1. 100DM Scorecard product approvals (updated for period 30 August 2023 to 30 September 2024)

Key findings include:

B DTV R&D funding for priority pathogens remains reactive: Overall investment decreased across priority
pathogens and DTVs, although there has been notable growth in funding for Disease X driven by increased
investments in disease-agnostic platform technologies. Among DTV funding, diagnostic R&D saw strikingly
limited investment, with only $13 million spent in 2023 (excluding COVID-19).

B The R&D landscape is heavily reliant on dominant funding sources, particularly U.S. government agencies.
While the U.S. itself benefits from their investments in terms of access to medical countermeasures and world-
class scientific expertise, a more diverse funding ecosystem—drawing on contributions from governments,
philanthropies, and industry partners—is essential to ensure global resilience. Such investment in MCM R&D not
only mitigates the social and economic impacts of future outbreaks but also strengthens global R&D ecosystems
and enhances biosecurity.

. The therapeutics pipeline for non-COVID priority pathogens is limited, with only 27 candidates in clinical
development across 11 priority pathogens. This highlights the need to expand the pipeline’s size and diversity,
increase the pool of developers, advance candidates through all stages of development, and backfill the early-
stage pipeline to mitigate high attrition rates.

The vaccine pipeline saw the most candidates progress, however this was concentrated in translation from
preclinical to phase 1 with limited movement in later stage vaccine clinical development.

There was minimal progress on key R&D enablers: No new WHO Target Product Profiles were identified, and
progress on the development and use of correlates of protection or the animal rule to accelerate product licensure
was limited, highlighting the need for further efforts in this space to improve the efficiency and effectiveness of R&D.


https://ippsecretariat.org/publication/100-days-mission-scorecard-report/
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ROLE OF MULTILATERAL FORA IN DELIVERING 100DM PRIORITIES
IN 2025

The G7 and G20 have a crucial role to play in catalysing coordinated international action to prevent and prepare for
future pandemics in partnership with other sectors. While not all challenges can be solved by G7 and G20 alone, there
are certain policy commmitments which could unlock action by other sectors to develop the pandemic tools we all
need. IPPS recommends that the Canadian G7 and South African G20 Presidency work closely together to make policy
commitments in the following areas, and stands ready to support:

. Filling the gaps in R&D: Sustain and coordinate preparedness investments in DTV R&D to prioritise the highest
risk pathogens, including through cutting-edge Al technology. Ensure that public R&D funding prioritises
compounds with accessible product profiles, such as oral administration, ease of manufacturing, and global
distribution. Additionally, include equitable access plans at the appropriate stage of development. Both blocs
should endorse the establishmentand support of the Therapeutics Development Coalition to facilitate end-to-end
therapeutics development for priority diseases. This will bolster the product pipeline and ensure alignment and
coordination with ongoing initiatives like the WHO CORCs and G20 Coalition on Local and Regional Production.

. Enabling technical response protocols: Develop more resilient and diversified product development systems
for MCMs by investing strategically in economically sustainable and geo-diversified manufacturing facilities with
the capability for rapid response. Enhance integrated surveillance and early warning systems across human,
animal, and environmental sectors to address the escalating challenges posed by climate change. Collaborate
to establish a shared framework for regulatory preparedness to ensure the safe and expedited approval of DTVs
during health emergencies.

. Enhancing Collective Health Security: Partner globally to expand biosafety, biosecurity, and pre-clinical
capabilities. Promote innovations for effective bio-risk management, intensify capacity building with Global
South partners, and agree on a common risk assessment framework for Al. Support the establishment of a new
international standard on Al safety and security for biological design tools.

FUTURE DIRECTION FOR IPPS

The IPPS has two years left of its mandate, which expires at the end of 2026. During this remaining time, we plan to
continue supporting and elevating our existing implementation partners. We aim to build sustainable coalitions in
previously neglected areas and ultimately ensure the sustainable delivery of the 100DM. The IPPS will continue to
leverage its three key areas of action: catalysing scientific exchange through the 1T00DM STEG, providing comprehensive
updates on the state of DTV readiness through the T00DM Scorecard and outbreak response trackers, and advocating
for the systemic commitments required through the G7 and G20.
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REMINDER OF THE GOALS OF THE 100 DAYS MISSION IN 2025

The 100 Days Mission (100DM) was originally conceptualised in 2021 at the height of the COVID-19 pandemic out of a
desire to not waste the lessons learned, to capture the best of the innovation and collaboration seen, and to learn from
the mistakes and challenges that saw inequitable access to critical tools around the world. Ultimately it was recognised
that if we had diagnostics, therapeutics, and vaccines (DTVs) available faster, the course of the pandemic could have
been dramatically different.

A modelling study from Imperial College London’s MRC Centre for Global Infectious Disease Analysis estimates that
over eight million lives could have been saved during the COVID-19 pandemic if safe and effective vaccines had been
developed in 100 days, with the greatest impact in lower middle-income countries.! This underscores the importance
of investing in preparedness and aligns with the overarching goals of the 100DM.

While vaccines are a critical tool for preparedness, the equitable delivery of diagnostics and therapeutics is also vital in
saving lives. During COVID-19, several life-saving therapeutics were deployed; however, delays in regulatory processes
hindered the timely availability of some treatments.2®4

This highlights not only the benefit of accelerating DTV development, but also the need for efficient regulatory
frameworks and robust infrastructure to ensure countermeasures reach those in need. Access and equity in DTV
development and delivery are central principles of the T00DM. The COVID-19 pandemic reinforced the principle that
global safety is contingent on universal protection. The 100DM'’s goal is to ensure preparedness efforts are in place in
advance of a pandemic to lay the foundations for DTVs to be delivered anywhere in the world without compromising
safety, efficacy, or accessibility.

A reminder of the end goals of the mission are outlined below. This initiative focuses on delivering three key medical
countermeasures (MCMs) within 100 days of a pandemic threat being declared by the World Health Organisation
(WHO) as a Public Health Emergency of International Concern (PHEIC):

DIAGNOSTICS:

accurate rapid point-of-
care tests approved for
immediate use

VACCINES:
receiving
emergency use
authorisation and

preparee) for THERAPEUTICS:
an initial regimen receiving
emergency use authorisation,
ready for deployment

large-scale
production

1 Gregory Barnsley et al,, "Impact of the 100 days mission for vaccines on COVID-19: a mathematical modelling study," The Lancet Global Health 12, no. 11 (2024), https:/doi.org/10.1016/S2214-
109X(24)00286-9.

2 NHS England, COVID treatment developed in the NHS saves a million lives (2021), https:/Awww.england.nhs.uk/2021/03/covid-treatment-developed-in-the-nhs-saves-a-million-lives/.

3 Allen S et al., Game Changer: Paxlovid Reduces Hospitalizations and Saves Lives (Epic Research, 2022), https:/www.epicresearch.org/articles/game-changer-paxlovid-reduces-hospitalizations-
and-saves-lives.

4 A. C. Kalil, "Remdesivir saves lives. Were 3 years needed to learn that?" Lancet Respir Med 11, no. 5 (May 2023), https://doi.org/10.1016/s2213-2600(23)00036-x.
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The focus must be on extensive research and innovation before a pandemic emerges. Using a 1T00DM perspective to
improve the "marathons" of DTV development through to deployment will automatically enable the "sprint" to provide
safe and effective MCMs to emerging threats. It involves streamlining response processes, developing programmable
platforms for vaccines and therapeutics, and promoting regular use of accurate diagnostics. For the purposes of this
report ‘programmable platform technologies’ references disease-agnostic, reproducible technologies that support
streamlined regulatory processes and plug-and-play manufacturing.

For the purposes of the 100DM, Day Zero is provisionally defined as the WHO's declaration of a PHEIC. However, it is
widely recognised that this is too late to initiate effective outbreak responses. Preparedness must begin well in advance
of a PHEIC, and response activities should be triggered by earlier signals. While a PHEIC offers a global reference point,
reliance on it as the starting trigger may limit the potential for truly rapid containment of an outbreak. That is not to
say that regions and nations cannot trigger their own 100-day response with the declaration of an emergency. We
saw Africa Centres for Disease Control and Prevention (Africa CDC) do so in August 2024 with its own declaration of a
Public Health Emergency of Continental Security (PHECS) for mpox before the global PHEIC was declared. We also saw
Rwanda trigger their own 100-day mission to respond to the Marburg outbreak as soon as it was detected at the end
of September 2024. The most important element is that any triggers are connected to clear pre-agreed actions
for financing and accelerating product development and distribution, and off-ramps identified that will enable
leverage of the response for future outbreaks.

HOW TO USE THIS REPORT: KEEPING OUR EYES ON THE PRIZE

This year's report retains the customary focus on the end goals we are all seeking to achieve, while highlighting the
most globally relevant areas of progress and challenge.

Within each section, we have reiterated the overarching goals, critical bottlenecks to achieving these goals and the
proposed inputs needed in 2025 to maintain satisfactory progress. The chapters provide high-level analysis, and a
summary of 2025 milestones for the whole global health community to work towards. Assessment of progress against
the original recommendations, and more granular planned partner commitments and recommended priority actions
are summarised in Annex A based on input from over 40 implementation partners from governments, industry,
academia, Civil Society Organisations (CSOs) and international organisations (see Annex C for full list of contributors),
in the form of survey responses, interviews and desk research.

Written input was requested from implementation partners through standardised pro formas covering; progress in
2024, barriers, risks, and enablers to achieving 100DM goals and planned future activities which was then combined
with desk research. To keep the report concise, not all updates were included, focusing on key advances with broader
impact and potential for wider adoption in the field. The draft report was then reviewed by key implementation
partners who provided input and was finalised with input from the International Pandemic Preparedness Secretariat
(IPPS) Steering Group and Science and Technology Expert Group (STEG), and Impact Global Health.
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100DM Framework Outputs, Outcomes, and Impact

SPHERE OF CONTROL
>

IPPS activities

=i
IS

Facilitating and
convening multisectoral
collaborations

Providing technical
expertise
(STEG, implementation
reports)

&

Influencing
global political
agendas

7

within 100 days of a recognised international trigger (e.g. WHO PHEIC),
diagnostics, therapeutics and vaccines are approved* and ready to be
produced at scale for global deployment

SPHERE OF INFLUENCE

100DM 2025 outputs

DIAGNOSTICS R&D

O Publish T00DM diagnostics roadmap

O Develop rapid point-of-care tests for at least two priority viral
families

OReduce complexity of diagnostic regulatory pathways

100DM long term outcomes

- Diagnostics R&D is coordinated in a sustainable ecosystem
- Development of diagnostics libraries provides broad coverage

for priority viral families

- Diagnostics routinely linked to testing and treatment

THERAPEUTICS R&D

OTherapeutics Development Coalition launched and
operationalised

O Coalition is supported to take de-risked candidates through
preclinical and early clinical development, bringing assets to
phase 2 for at least two viral families

- Prototype therapeutics libraries developed, supported by

pre-agreed procedures in place for therapeutic repurposing
and equitable access

- At least two therapeutics products for the WHO viral

families with high pathogen potential, ideally with different
mechanisms of action

VACCINES R&D

O Progress vaccine candidates for priority viral families to clinical
stages

O Establish economic risk-sharing models to enable development
of diverse platform technologies

- Continued work on vaccine libraries covering WHO priority

pathogen families

- Rapidly programmable platform technologies available
- Vaccine platforms optimised for large-scale production

100 DAYS MISSION

DTVs are rapidly developed,
and equitably distributed
based on greatest impact
and need, in the event of a
pandemic threat

CLINICAL TRIALS AND REGULATORY PROCESSES

OGlobal emergency use clinical trial guidance finalised and
adopted, utilising regional networks

ORegulators coordinate to adopt preparatory regulatory
approaches

ORegional reliance models adopted, enabled by an appropriate
number of globally recognised regulatory authorities in each region

- Clinical trial sites are sustained between pandemics
- Best practices on clinical trial design and innovative and adaptive trial designs utilised
- Master trial protocols pre-agreed for use in emergencies, emphasising real-world

evidence for product licensure

- Preparatory and harmonised regulatory frameworks adopted by regulators for

pathogens where traditional randomised controlled trials are unfeasible

- Strengthened and aligned regulatory capacity in all regions with pharmacovigilance

enabled from the outset

Products authorised for use in
humans (e.g. EUA) within 100
days due to pre-emptive data
generation and high-quality
clinical trials mobilised rapidly
utilising existing infrastructure

SURVEILLANCE

O Collaborative surveillance enhanced through international
networks

ONational capacities for data collection and early warning systems
strengthened

O Digitally connected diagnostics feed into the surveillance system

. International network(s) of global/regional/local surveillance

systems identifies outbreaks and enables trusted data sharing

- Reliable, fair, safe, and fit-for-purpose mechanisms for rapid

exchange of pathogen samples enable equitable R&D efforts for
DTVs

Pathogens are characterised
using genomic sequencing
and other integrated
approaches, with surveillance
data shared to prevent
outbreaks from escalating into
pandemics

SUSTAINABLE AND GEO-DIVERSIFIED MANUFACTURING

ORegional authorities supported to implement sustainable
manufacturing capacities

OContinued strengthening of public-private partnerships within
regional manufacturing strategies for drug substances, drug
products and intermediaries

O Preparatory voluntary licensing systems expanded on a case-by-
case basis and as appropriate

- There is capacity and capability to produce DTVs in each region
- The ecosystem supports voluntary licensing, technology

transfer, supply-side incentives for investment and demand-
side procurement mechanisms

- Developers and manufacturers align on platforms that can be

adapted to produce both routine and pandemic products

Each region produces
technologies, pivoting its
manufacturing sites along
the value chain in response
to threats, ensuring equitable
and timely access to critical
inputs

SUSTAINED PANDEMIC FINANCING AND
EQUITABLE PROCUREMENT

OGlobal recoommendations set on surge financing, stockpiling
strategy, and advanced market commitments

OProcurement agreements prioritise equitable access

- Mechanisms enable the automatic release of funding (e.g., for

procurement) tied to globally agreed trigger points

- LMICs can purchase and distribute DTVs through equitable

allocation and procurement of supplies

Countries have access to and
mobilise funding to reduce
pandemic threat escalation

*Approved, available under Emergency Use Authorisation (EUA). 100DM long term outcomes
and impact remain unchanged from 3rd implementation report.
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100 DAYS MISSION SCORECARD & ANALYSIS

The 100DM Scorecard was designed to objectively evaluate our readiness to develop and deploy critical DTVs for
epidemic response within 100 days of a pandemic threat. Developed by Impact Global Health in partnership with
the International Pandemic Preparedness Secretariat, this Scorecard highlights gaps, identifies progress, and offers
actionable insights based on publicly available data. By providing a structured assessment of key R&D indicators across
the WHO R&D blueprint priority pathogens, the Scorecard enables stakeholders to make informed decisions to advance
preparedness, build resilience, and ultimately strengthen our collective response to future pandemics. Currently, the
Scorecard is focused on the biomedical R&D that supports the TO0DM due to data availability and funding limitations.
For further information on the future vision of an expanded Scorecard and the definitions and sources for the indicators,
see Future of the Scorecard (Version 3.0) and Annex E respectively.

The WHO R&D blueprint underwent significant transformation in 2024, now providing a scientific framework for
epidemic and pandemic research preparedness and incorporating additional pathogen families. To reflect these
changes, the Scorecard this year includes mpox and chikungunya in addition to the ten priority pathogens from last
year. The table below compares the current and previous WHO pathogens and viral families with those now included
in Scorecard 2.0.
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Table 1. Prioritisation of viral families of high pandemic potential

WHO 2018 Prioritisation
(Scorecard 1.0)

Arenaviridae
Priority pathogen:
Lassa Fever virus

WHO 2024 Prioritisation - viral families
of high pandemic potential

Arenaviridae
Priority pathogen:

Mammarenavirus lassaense (Lassa Fever
virus)

100 DAYS MISSION [

Scorecard 2.0

Arenaviridae
Indicator:
Lassa Fever virus

Coronaviridae
Priority pathogen:
MERS-CoV
SARS-CoV-1

Coronaviridae

Priority pathogen:

Subgenus Merbecovirus (MERS-CoV)
Subgenus Sarbecovirus (SARS-CoV-1, COVID-19)

Coronaviridae
Indicators:
MERS-CoV
SARS-CoV-1
COVID-19

Filoviridae

Priority Pathogens:
Ebola virus
Marburg virus

Filoviridae
Priority pathogens:
Orthoebolavirus zairense (Zaire Ebola virus)

Orthoebolavirus sudanense (Sudan Ebola
virus)

Orthomarburgvirus marburgense (Marburg
virus)

Filoviridae
Indicators:
Ebola virus
Marburg virus

Flaviviridae
Priority Pathogen:
Zika virus

Flaviviridae

Priority pathogen:

Orthoflavivirus zikaense (Zika virus)
Orthoflavivirus denguei
Orthoflavivirus flavi

Flaviviridae
Indicators:
Zika virus

Hantaviridae

Priority pathogens:
Orthohantavirus sinnombreense
Orthohantavirus hantanense

Nairoviridae

Priority Pathogen:
Crimean-Congo Haemorrhagic
Fever (CCHF)

Nairoviridae
Priority Pathogen:
Orthonairovirus haemorrhagiae (CCHF)

Nairoviridae

Indicators:

Crimean-Congo Haemorrhagic
Fever (CCHF)

Orthomyxoviridae
Priority Pathogens:
Alphainfluenzavirus Influenzae H1, H2,
H3, H5, H6, H7, H10

Paramyxoviridae
Priority Pathogens:
Nipah and henipaviral diseases

Paramyxoviridae
Priority pathogen:
Henipavirus nipahense (Nipah virus)

Paramyxoviridae
Indicator:
Nipah virus

Phenuiviridae
Priority pathogen:
Rift Valley Fever (RVF)

Phenuiviridae
Priority pathogen:
Bandavirus dabieense

Phenuiviridae
Indicator:
Rift Valley Fever (RVF)

Poxviridae

Priority pathogens:

Orthopoxvirus variola
Orthopoxvirus monkeypox (mpox)

Poxviridae
Indicator:
mpox

Togaviridae

Priority pathogens:

Alphavirus chikungunya (Chikungunya)
Alphavirus venezuelan

Togaviridae
Indicator:
Chikungunya
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The 100 Days Mission Scorecard draws from Impact Global Health's G-FINDER R&D funding data and Infectious Disease R&D Tracker. More details on sources used in Annex E


https://gfinderdata.impactglobalhealth.org/
https://www.impactglobalhealth.org/data/infectious-disease
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DETAILED SCORECARD ANALYSIS

Key Progress Updates in 2024

The past year® has revealed few systemic changes in the R&D ecosystem that could sustain and accelerate regulatory
approvals and clinical development for priority pathogens. The loops between reaction and preparedness are not yet
closed. Thus, opportunities are abundant for policymakers, funders, and developers to support an ecosystem that can
achieve the 100DM.

Funding Landscape Analysis

Funding streams are not yet fully balancing the need to invest in preparedness as well as response. The R&D spend in
2023 remained reactive. Non-COVID DTV funding fell by 31% from 2022 to 2023 - for all but two pathogens, Chikungunya
and Nipah - while COVID-19 R&D experienced a steeper 50% decline. Declining funding in the aftermath of a pandemic
or epidemic is to be expected - particularly when there have been successful product launches as seen with COVID-19
and Ebola. However, while it is not clear where this funding goes outside of an outbreak, it is not currently being
redirected to preparedness for these priority pathogens. We are still seeing significant decreases in funding for other
pathogens which have not had active outbreaks (Figure 2); for example, Rift Valley Fever experienced a striking 92%
reduction, while Crimean-Congo Haemorrhagic Fever (CCHF), Middle East respiratory syndrome (MERS), and severe
acute respiratory syndrome (SARS) saw substantial decreases of 66%, 84%, and 77% respectively. Some positive
movements emerged, with Chikungunya benefiting from significant European Commission (EC) funding, and Nipah
receiving increased support from the U.S. Department of Defence (DOD).
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@ rv 2020 FY 2021 Fy2022 @ FY2023

Figure 2. DTV R&D funding by pathogen, 2020-2023.¢

The decline in mpox R&D funding between 2022 and 2023 underscores the reaction speed of the funding landscape
to invest at the declaration of a PHEIC (July 2022), but also drawback once the PHEIC is removed (May 2023). The
decline in funding was driven by the top funder, the U.S. National Institutes of Health (NIH), which in 2022 made up
over three-quarters of mpox R&D funding, highlighting the vulnerability of reliance on one dominant funder. This
was partially offset by first-time industry funding for the clinical development of mpox vaccines, an indication of the
potential commercial market, and small but stable funding from the French and Canadian governments. To meet the
100DM and move away from reacting to outbreaks, we need appropriate funding benchmarks for priority pathogens
during preparedness periods as well as funding gap estimates for response.

Major funding changes in 2023 primarily originated from key U.S. institutions, with the U.S. NIH reducing funding
by $641 million (44%) and Biomedical Advanced Research and Development Authority (BARDA) cutting $650 million
(60%), although the bulk of the decrease was linked to COVID-19. The U.S. DOD provided a contrasting trend by tripling
its investment in Disease X platform technologies, with a particular focus on biologic technologies.

5 Based on G-FINDER data for Financial Year (FY 2023) and updated indicator data as of September 30 2024.
6 Impact Global Health, G-FINDER data portal: tracking funding for global health R&D, https:/gfinderdata.impactglobalhealth.org/.
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Platform technologies comprised almost 90% of U.S. DOD's investment in 2023, as investment in diseases they had
previously focused on (COVID-19 and Ebola, both of which have a complement of approved products) each decreased
by at least 70%. This approach from the U.S. DOD is forward thinking and shows their shifting investment remains
aligned with pandemic preparedness R&D that can benefit multiple viral families. Overall, between 2014-2023, the U.S.
government accounted for 60% of all R&D funding, and 68% when excluding COVID-19 investments.

These funding patterns underscore the volatile nature of the current R&D landscape and the heavy reliance on the U.S
government. This highlights opportunities for other governments, foundations, and private companies to get involved
and even the field. Support for a healthy and diverse clinical pipeline requires more than reactionary funding peaks
at risk of political shifts. This highlights the need for a more diverse and sustainable funding ecosystem to ensure
consistent progress in developing countermeasures against priority pathogens and the opportunity for governments,
philanthropic organisations, and industry to have impact in this space.

Approved products

Diagnostics saw six new tests gain regulatory approval, evenly distributed between Chikungunya and Ebola - both
of which already had existing tests available. These tests were predominantly laboratory tests, but both Ebola and
Chikungunya also have a near point-of-care test.’ It is important to note that the change in Marburg virus diagnostics
from Scorecard 1.0 is the result of an internal methodological review which reclassified a pan-filoviral test. This is now
reflected as an approved test for Marburg but does not represent a new product being approved in the last year.

In the therapeutics space, the only change in product approvals was the WHO prequalification of atoltivimab,
maftivimalb, and odesivimab-ebgn,a combination monoclonal antibody (mAb) treatment for Zaire ebolavirusinfections,
in November 2023. Prequalification is designed to support low- and middle-income countries (LMIC) procurement,
although in practice further action is needed to ensure access. Overall, Ebola now benefits from a complete regimen
of DTVs with LMIC approvals. Additionally, tecovirimat, initially approved for smallpox utilising the U.S. Food and Drug
Administration (FDA)'s Animal Rule regulations, received market authorisation by the European Medicines Agency
(EMA) for mpox in June 2022. Tecovirimat, however, has not been found to be active against the recent clade 1b.8

No new vaccines were approved or prequalified by WHO for pathogens included in Scorecard 1.0; however, for new
pathogensadded to Scorecard 2.0, vaccines have been approved for mpox, including WHO prequalification for modified
vaccinia Ankara—-Bavarian Nordic (MVA-BN) and Emergency Use Listing of LC16m8 (see Chapter 5: Mpox case study).2©

Clinical candidates

Within the clinical pipeline, early-stage development saw most activity, predominantly in the transition of candidates
from preclinical to phase1trials. Therapeutics saw only two pipeline progressions: ribavirin, a repurposed small molecule
therapeutic advanced to phase 1 clinical trials for CCHF, and the biologic, interferon-Blb, progressed to phase 2 for the
treatment of MERS — marking incremental steps for these two diseases which currently have no approved therapeutics.
Seven vaccine candidates entered phase 1 clinical development. Lassa Fever, which lacks an approved vaccine, saw one
vaccine candidate progress from phase 1to phase 2. Only one candidate — a pan-filoviral vaccine — progressed to phase
3 trials; though Ebola vaccines are already approved, these target Zaire ebolavirus, and Marburg remains without an
approved vaccine. In diagnostics, two candidates reached late-stage development: an enzyme-linked immunosorbent
assay (ELISA) test for Rift Valley Fever and a point-of-care Loop-Mediated Isothermal Amplification (RT-LAMP) assay for
MERS.

While it is encouraging to see preclinical candidates advancing to human testing - crucial for expanding our
preparedness capabilities — it is concerning that there are so few late-stage advancements and product approvals.
Running phase 2/3 trials outside of outbreaks is challenging, which may be the reason for this pattern; however, more
attention should be dedicated to consolidating new approaches and alternatives to late-stage clinical development
and how R&D enablers can support this.

R&D Enablers

No developments were seen for R&D enablers such as the use of the animal rule for licensure or correlates of protection
(CoP). AWHO Target Product profile (TPP) for Nipah was archived, which highlights the ‘shelf-life’ of these documents.
The WHO's updated pathogen prioritisation framework may present an opportunity for new TPPs to be published and
existing ones to be reviewed. Few CoPs are widely accepted by product developers and regulatory authorities, and
there is a need for coordination in this space. Similarly, the lack of standardised animal models for epidemic diseases is
an obstacle to leveraging the animal rule pathway outside of outbreaks. Further work is needed to support regulatory
harmonisation and de-risk R&D.

7 FIND, Pathogen Diagnostics Readiness Index (PDxRI) (2024), https://www.finddx.org/data-and-impact/dashboards/diagnostic-readiness-index/.

WHO, WHO-PQTm SCIENTIFIC DISCUSSION Atoltivimab, maftivimalb, and odesivimab 100 mg/mL solution for infusion (Regeneron Pharmaceuticals, Inc.) BT-EB0O02 (2023), https://extranet.
who.int/prequal/sites/default/files/whopar_files/BT-EB002%20part6bv1.03_Dec2023%20%281%29.pdf., EMA, Tecovirimat SIGA (2022), https://mww.ema.europa.eu/en/medicines/human/EPAR/
tecovirimat-siga,; National Institute of Allergy and Infectious Diseases, The antiviral tecovirimat is safe but did not improve clade | mpox resolution in Democratic Republic of the Congo (2024),
https://www.nih.gov/news-events/news-releases/antiviral-tecovirimat-safe-did-not-improve-clade-i-mpox-resolution-democratic-republic-congo.

National Institute of Allergy and Infectious Diseases, The antiviral tecovirimat is safe but did not improve clade | mpox resolution in Democratic Republic of the Congo (2024), https:/Avww.nih.
gov/n nts/news-rel ntiviral-tecovirimat-safe-did-not-improve-clade-i-mpox-resolution-democratic-republic-congo.

9 WHO, WHO prequalifies the first vaccine against mpox (2024), https:/mww.who.int/news/item/13-09-2024-who-prequalifies-the-first-vaccine-against-mpox.

10 WHO, WHO adds LC16m8 mpox vaccine to Emergency Use Listing (2024), https:/www.who.int/news/item/19-11-2024-who-adds-lc16m8-mpox-vaccine-to-emergency-use-listing
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Platform Technologies Deep Dive

Platform technologies, defined as disease-agnostic, reproducible technologies that support streamlined regulatory
processes and plug-and-play manufacturing, show varying levels of development across product types.

Therapeutics shows the least platform diversity, with a clear binary between small molecule drugs and mAbs. However,
regulatory attention to this area is increasing, as evidenced by the FDA's draft guidance on platform technology
designation released in May 2024, which could signal a shift in the landscape.

o,

Diagnostic platforms remain concentrated in
conventional technologies, with quantitative
Real-Time Reverse Transcription Polymerase
Chain Reaction (gRT-PCR, 24 candidates)
and ELISA/EIA (18 candidates) platforms
comprising nearly 80% of the field (Figure 3).
While this shows a lack of diversity and

DIAGNOSTICS

@D ELISAEIA
innovation that could support preparations for leothormal NAT
Disease X, any new innovations must prioritise @ v
affordability and accessibility, particularly in @D Lateral Flow Assay
resource-limited regions. The dominance of @D orT-PCR

these traditional methods likely stems from
developers' preference for building upon
existing, widely available platforms.

FIGURE 3. DIAGNOSTIC PLATFORM TECHNOLOGIES
USED IN NON-COVID CLINICAL CANDIDATES."

The vaccine landscape demonstrates
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FIGURE 4. VACCINE PLATFORM TECHNOLOGIES USED

IN NON-COVID CLINICAL CANDIDATES."?

the greatest platform  diversity,
utilising seven different platforms for
non-COVID pathogens (Figure 4). Viral
vectors dominate, representing 60%
of candidates (31 total), with particular
emphasis on chimpanzee adenovirus
(1M candidates) and recombinant
vesicular stomatitis virus (rVSV) (eight
candidates).

The varying maturity of platform technologies across product and MCM types reflects both progress and remaining gaps
in the R&D landscape. While vaccines show encouraging diversity, and diagnostics build on established foundations,
the limited range in therapeutics suggests opportunities for focused development to strengthen overall preparedness
capabilities.

1 Impact Global Health, Infectious Disease R&D Tracker, https://www.impactglobalhealth.org/data/infectious-disease.
12 Impact Global Health, Infectious Disease R&D Tracker.
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Future of the Scorecard (Version 3.0)

Theinitial vision for Scorecard 2.0 included a broader set of indicators that would address different facets of the pandemic
preparedness and response (PPR) ecosystem and be more focused on LMIC needs. The current Scorecard remains
R&D-focused given the available data, but further funding would enable future scorecards to cover broader facets of
the PPR ecosystem, for example, clinical trials, controlled human infection models, and manufacturing capacity, as well
as additional Scorecard deep-dives for specific regions through partnerships with key stakeholders. For Scorecard 3.0,
we have agreed to integrate the Coalition for Epidemic Preparedness Innovations (CEPI) and UC Davis spillover tool,
which explores and directly compares hundreds of viruses, host, and environmental risk factors to identify viruses with
the highest risk of zoonotic spillover from wildlife to humans.”® This addition will enhance our ability to predict and rank
potential pandemic threats. However, the successful implementation of these improvements will require sustained
funding support and enhanced data collection capabilities.

13 UC Davis, Spillover Viral Risk Ranking, https://spillover.global/.


https://spillover.global/
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Spotlight 1:
Pandemic Preparedness in India

In August 2024, NITI Aayog, a public policy think tank of the Government of the Republic of India,
published areport on future pandemic preparedness and emergency responsein India. An expert
group was convened to assess what learnings could be taken from the COVID-19 pandemic and
applied to any future public health crisis. The framework sets out a roadmap for responding to
a pandemic within the first 100 days of an outbreak and sets out recommendations across four
pillars:

o Governance, Legislation, Finance and Management
o Data Management, Surveillance and Early Predictive Warning, Forecasting and Modelling
o Research and Innovation, Manufacturing, Infrastructure, Capacity building/Skilling

o Partnership, Community engagement including risk communication, Private sector
partnerships, and International collaborations

NITI Aayog used the 100DM scorecard to develop a similar set of indicators that can be used to
monitor progress towards this framework. The report also emphasised that this framework can
be tested using viruses already circulating in the country.

The Indian Government have also developed a more focused National Pandemic Preparedness
Plan for Respiratory Viruses. This builds on the WHO Preparedness and Resilience for Emerging
Threats (PRET) initiative that the same systems, capacities, knowledge, and tools can be
leveraged and applied for groups of pathogens based on their mode of transmission. It is hoped
that this will proactively address and mitigate the impact of future respiratory pandemics. The
framework behind this plan was established by convening leaders and experts from academia
alongside national and state level officials for a workshop that was then presented to an expert
panel.™>"®

This approach of convening multisectoral officials and experts to pull together ideas and review
learnings from COVID-19 to establish a pandemic preparedness plan could be adopted by other
countries to ensure countries can leverage instruments in a coordinated, timely and equitable
way to tackle pandemics. Furthermore, countries should develop a Scorecard or similar approach
tailored to their national or regional context to monitor progress to ensure they can deliver the
100DM.

14 NITI Aayog, Future Pandemic Pref d nd Emergency Response: A Framework for Action (2024), httr .gov.in/sit efault/files/2024-09/Report-of-the-Exper-Group--Future-
Pandemic-preparednes
nd Resilience fo
! future pandemics: a r
/item/12-02-2024-india-gets-



https://www.niti.gov.in/sites/default/files/2024-09/Report-of-the-Exper-Group--Future-Pandemic-preparedness-and-emergency-response_0.pdf
https://www.who.int/initiatives/preparedness-and-resilience-for-emerging-threats
https://www.who.int/initiatives/preparedness-and-resilience-for-emerging-threats

Research &

Development
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SYNERGIES ACROSS DEVELOPMENT OF DIAGNOSTICS,
THERAPEUTICS AND VACCINES

There have been several cross-cutting developments in 2024 that enhance coordination and R&D progression
across DTVs for infectious disease management. This progress aligns with T00DM champions’ consistent advocacy
for an integrated approach to break down silos between these countermeasures. The WHO pathogen prioritisation
framework offers important opportunities to guide R&D across all three areas, supporting development of globally
accessible TPPs to guide product development, and leveraging both traditional methods and innovative technologies
like artificial intelligence (Al) for advancements in disease tracking, drug discovery, and innovative clinical trial design.
Among the WHO priority pathogens, a full complement of TPPs have only been established for COVID-19, highlighting
that a significant expansion of TPPs will be required to realise this vision. This chapter highlights opportunities to
harness synergies across these MCMs; their unique challenges are detailed in subsequent chapters.

CROSS-FUNCTIONAL RESOURCE SHARING IN R&D DESIGN

Greater alignment in R&D across DTVs (for example, around priority viral families) could accelerate development across
all countermeasures by enabling targeted R&D efforts and more efficient use of shared resources. Accessible biobanks,
building on the Foundation for Innovative New Diagnostics (FIND)'s biobank services in the diagnostics arena, may
help facilitate this approach to cross-functional R&D."”

While there is currently a lack of coordinated or established mechanisms for sharing material and knowledge across
diagnostic, therapeutic and vaccine tools, there are many deliverables and resources across the product development
pathway that may be shared across modalities, for example:

Cross-functional use of biomarkers: Genetic sequences arising from vaccine antigen design can be used
to inform molecular diagnostics development. Conserved antigen sequences can be used to raise broadly
neutralising antibodies. Structural biomarker data can be used in small molecule drug design, providing insights
into active sites or binding pockets.

Antibody-antigen insights: mAb identification and epitope mapping can help inform vaccine antigen design,
and support selection of high affinity ligands for development of antigen-based rapid diagnostic tests.

Protein production platforms: Stable cell lines for production of antigens or therapeutic proteins are also used
to produce recombinant proteins for assays or diagnostic tests.

Study-derived materials: Material from vaccine pre-clinical studies, clinical studies and epidemiology studies
could be used during development, evaluation, or validation of diagnostic assays.

Mechanism of action: Insights into immune responses from vaccine studies may reveal potential pathways that
can be targeted by therapeutics.

17 FIND, Biobank services, https://www.finddx.org/what-we-do/cross-cutting-workstreams/biobank-services/.
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While intellectual property (IP) is a key enabler for incentivising product development, certain IP and access terms
can create barriers to sharing assay methods, reagents, and sequence data, potentially limiting collaboration in critical
areas. Moreover, the knowledge of what is being developed under one pillar may not be visible to the other pillars.
Enhanced coordination between pillars and between public and private entities remains crucial for ensuring rapid
access to resources during both the preparedness and emergency response phases.

ADVANCING PREPARATORY REGULATORY APPROACHES & LEVERAGING
LEARNINGS ACROSS MODALITIES TO ACCELERATE DTV APPROVAL

Reducing regulatory approval timelines without compromising safety is critical for delivering the 100DM. Engagement
with regulators from early stages of R&D is therefore crucial to map the most efficient pathways for product approval.
Pre-aligned yet flexible regulatory pathways to streamline approval processes may be enabled by:

Supporting approvals of platform technologies: Continued development of diverse platform technologies
builds regulator confidence and experience, potentially enabling more efficient approval processes. This could
be facilitated through platform technology master files (PTMF) that capture and standardise information and
data on innovative platforms for re-use in regulatory reviews of other products using the same platform. In May
2024, U.S. FDA released its draft guidance for receiving a platform technology designation, which would provide
an expedited pathway for the development of drugs or biologics utilising approved platforms.”®

Adoption of regulatory acceptance of correlates of protection: While academic literature supports various
correlates of protection (CoP) for priority pathogens, few are widely accepted by product developers and regulators
as highlighted in the T00DM scorecard. Pathogen or viral family-specific CoP could enable immunobridging
strategies as a complementary source of evidence for regulatory and public health decision making. However, a
framework that outlines the data requirements for use of CoP to accelerate licensure is needed.

INNOVATIVE FUNDING APPROACHES

Integrating funding for DTVs presents opportunities to unlock efficiencies and maximise limited resources across
aligned stakeholders. For example, supporting tandem test-treatment programmes may garner more traction than
diagnostic development on its own, delivering a package of tools that could potentially be procured together (see
Spotlight 4: Test-to-Treat). Similarly, supporting development of diagnostics that can expedite clinical trial enrolmentin
vaccine or therapeutic trials may also accelerate innovative test development. Beyond diagnostics, funding approaches
across therapeutic and vaccine programmes can leverage shared scientific learnings - for instance, isolation of potent
neutralising human mAbs can support identification of protective epitopes and novel antigen targets for vaccine
design. U.S. NIAID's Research and Development of Vaccines for Monoclonal Antibodies for Pandemic Preparedness
(ReVAMPP) programme demonstrates this synergistic approach by simultaneously advancing mAb and vaccine
candidates for priority pathogens, thus reducing duplication of efforts while accelerating discovery and maximising
the impact of limited funding.””

Beyond these technical synergies, innovative funding models can further support integration across product types.
For instance, Combating Antibiotic-Resistant Bacteria Biopharmaceutical Accelerator (CARB-X)'s funding model in
antimicrobial resistance (AMR) shows how coordinated financing and risk-sharing across governments, private sector,
and philanthropies can overcome market barriers through strategic use of non-dilutive funding. Their milestone-based
approach de-risks early-stage development while ensuring efficient use of resources, helping companies advance
promising innovations when traditional investors are most hesitant.?°

Building on these innovative funding approaches, investors should balance the need for targeted product-specific
investment with broader opportunities offered by multi-product platform technologies (e.g., MRNA platforms can
be used to encode vaccine antigen or mAb sequences) that may have greater flexibility to pivot between endemic
and pandemic response.? These investments could be further strengthened through business models and portfolio
approaches that create additional value by addressing both infectious and non-communicable diseases.

18 US FDA, Platform Technology Designation Program for Drug Development (2024), https://mwww.fda.gov/regulatory-information/search-fda-guidance-documents/platform-
technology-designation-program-drug-development.

19 National Institute of Allergy and Infectious Diseases, Research and Development of Vaccines and Monoclonal Antibodies for Pandemic Preparedness (ReVAMPP) (2024),
https://www.niaid.nih.gov/research/vaccines-and-monoclonal-antibodies-pandemic-preparedness-revampp.

20 CARB-X, Combating Antibiotic-Resistant Bacteria, https://carb-x.org/.

21 CARB-X, Combating Antibiotic-Resistant Bacteria.


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/platform-technology-designation-program-drug-development
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Spotlight 2: Behaviour and Community
Engagement in Effectively Implementing DTVs
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!' While the rapid provision of safe, effective, and affordable DTVs is essential for pandemic
response, their successful implementation is what ultimately saves lives.

The COVID-19 pandemic demonstrated how misinformation can severely undermine pandemic
response through its effects on public behaviour. Vaccine conspiracy theories led to reduced
uptake, misinformation about therapeutics resulted in dangerous self-medication practices,
and unclear guidance caused improper use of home testing kits and unreliable results.?? This
was more prevalent in communities where trust in public health systems was low.? To tackle
this, governments must provide clear fact-based information and engage with communities to
build trust.

Aregional listening exercise conducted by IPPS in East Africa also highlighted that engaging with
the end users of MCMs is key to improving uptake. Local regulation and product manufacture
were also noted an effective means of building trust around these MCMs in communities.?®

During the Ebola outbreak in West Africa in 2014-2016 implementing behavioural changes
with communities was critical in containing the disease. Behavioural interventions were most
effective when decision makers understood the cultural context ofan area and involved members
of the community in efforts. In Ebola, funeral practices can be sources of disease spread and
the population initially did not comply with efforts by authorities to remove bodies. Cultural
sensitivities were then studied and communicated to responders, leading to safe and dignified
burials where community leaders and family members could be involved without risking further
transmission of the disease, which increased compliance and built trust within commmunities.?62728
This community engagement to build trust has laid the foundations for Sierra Leone to begin
a targeted nationwide preventative Ebola vaccination campaign.?**° An engaged community is
also more likely to report unusual health events, enabling earlier detection of outbreaks. In the
Democratic Republic of the Congo community-based surveillance was crucial for early Ebola
detection.®

Decision makers should consider the role human behaviour has in the effectiveness of delivering
MCMs. To change behaviour, organisations should engage with local communities to build
trust and understand barriers. This is particularly important in an international context where

cultural differences may be overlooked. Governments should look to understand the synergies
throughout DTVs where behavioural change has worked effectively in their context and begin to
build trust in 'peacetime’. In future pandemics, learnings should be drawn from this to effectively
deliver a pandemic response.

The impact of misinformation on the COVID-1S /doi.org/10.3934/publichealth.2022018.
., "Fighting COVID-19 Misinformation on Social Media: Experimental Evidence for a Scalable Accuracy-Nudge Intervention," Psychol Sci 31, no. 7 (Jul 2020), https://

ountering vaccine misinformation," Vaccine 41, no. 5 (2023/01/27/ 2023), htt Joi.org/https://doi.
10X2201593
25 IPPS,100DM Regional Lis ng E
26 BBC, Ebola virus burial teams m
27 Congressional Research Service, /i ang :
28 GPMB, The Changing £ S X -2024-report.
Guardian, Ter o t X cine driv D ry > eg ian.com/global-development/2024/

i.org/10.1016/j.

d from the 2018-2020 Democratic Republic of Congo (DRC) Ebola outbreak," Conflict and Health 17, no. 1
031-023-00536-7.
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Al TECHNOLOGIES TO ACCELERATE PANDEMIC COUNTERMEASURES

Table 2. Example uses of Al in development of pandemic countermeasures

Stages of pandemic countermeasure Example use of Al
development

Outbreak identification

Antiviral drug discovery

Bioprocess optimisation to reduce cost
of goods

Clinical trials Predict clinical trial success

Manage patients, clean data, and produce
interoperable datasets

Regulation Automate regulatory processes
Process data for pharmacovigilance

DTV delivery Predict stock shortages

Improve the accuracy and speed of
diagnostics & linkage to care

The relevance of Al in science is ever expanding, highlighted through the award of one half of the 2024 Nobel Prize for
an Al program (AlphaFold) that predicts protein structure with remarkable speed and accuracy. The other half of the
prize recognises computational protein design which can also be applied to DTV projects. It is clear Al has the potential
to vastly accelerate the end-to-end development of MCMs. Al advances have already had an impact across the vaccine
and therapeutics pipeline, including contributing to a SARS-CoV-2 vaccine approved in 2023.3

Al may enable the design of more effective vaccines, therapeutics, and diagnostics, and has potential to accelerate
R&D from early drug discovery through to last mile delivery of countermeasures. Apriori Bio has developed an Al
platform Octavia™ which maps virus mutations’ ability to evade the immune response. Vaccines could be targeted
to proteins with low ‘escape potential’ to create variant resistant vaccines, or vaccines could be created for concerning
variants before they emerge. CEPI has supported partners to develop computational tools to generate immunogen
designs for several high-risk viral families, which could be combined with rapid response vaccine platforms (e.g., mRNA,
viral vectors) to quickly create vaccine candidates.

32 Science, Al designer proteins could transform medicine and materials (2024), https:/AWwww.science.org/content/article/ai-designer-proteins-could-transform-medicine-
and-materials.
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Al could also be used to make mRNA vaccines more effective and accessible by designing mRNA sequences with shapes
and structures more intricate than those used in current vaccines. Creation of more stable and potent mMRNA products
could vastly improve the ability to deploy mRNA vaccines by reducing dose, administration frequency, and reliance on
ultra-low cold chain infrastructure.334

In therapeutics, the NIH/NIAID-funded antiviral drug discovery (AVIDD) centre Al-driven Structure-enabled Antiviral
Platform (ASAP), identified a promising small molecule SARS-MERS candidate and is advancing projects targeting
flaviviruses and enteroviruses (though notably, this funding is set to be discontinued in 2025).3> More broadly the use of
Al and tools such as digital twins (virtual models of real-world experiments) could reduce the costs associated with DTV
development enabling companies to replace many traditional processes with in silico simulations or streamline current
processing methods.*®

Al can support delivering countermeasures at pace. Streamlining the clinical trial process could prove vital in ensuring
vaccines and therapeutics can be delivered in 100 days. The use of Al has been explored in clinical trial design where it
could be used to predict whether a clinical trial will succeed based on the drug molecule, target diseases and patient
eligibility criteria. Al can also be incorporated into the running and reporting of results in the trial including managing
patients and cleaning data.**¢In 2020, Al was used to clean the data of more than 30,000 patients in Pfizer's COVID-19
vaccine trial.*®

Al could also play a role in delivering diagnostics. By combining point-of-care testing with Al techniques for test readout,
the accuracy and speed of testing can be improved. A team from South Africa and the UK used mobile phones to
capture and classify human immunodeficiency virus (HIV) rapid tests which was then used to develop deep learning
algorithms which demonstrated high levels of sensitivity (97.8%) and specificity (100%) compared with traditional visual
interpretation.“® Similarly, a South Korean team tested an approach integrating time-series deep learning architecture
and Al-based verification for enhanced analysis of lateral flow assays, exceeding human accuracy while delivering faster
diagnostic results.#

Once countermeasures are developed, Al could also speed up regulation by automating time consuming
administrative processes and reducing the requirement for human involvement.*? This automation could also optimise
pharmacovigilance processes.** Furthermore, Al is already being used in delivery of countermeasures in Tanzania where
the Program for Appropriate Technology in Health (PATH) and partners are using Al to combine vaccines supply chain
and logistics management information systems with population and meteorological data to predict stock shortages.4

33 Nature, ‘Remarkable’ Al tool designs mRNA vaccines that are more potent and stable (2023), https://www.nature.com/articles/d41586-023-01487-y.

34 CEPI, Vaccines R&D pro forma.

35 DNDi, pro forma.

36 BioProcess International, Reimagining the Future of Biopharmaceutical Digitalization (2024), https:/Mww.bioprocessintl.com/information-technology/reimagining-the-future-of-
biopharmaceutical-digitalization.

37 PR Newswire, Research Grid raises $6.5 million to make clinical trials admin-free (2024), https://www.prnewswire.com/news-releases/research-grid-raises-6-5-million-to-make-clinical-trials-
admin-free-302297019.html.

38 PR Newswire, Research Grid raises $6.5 million to make clinical trials admin-free.

39 Nature, How Al is being used to accelerate clinical trials (2024), https://www.nature.com/articles/d41586-024-00753-x.

40 V. Turbé et al,, "Deep learning of HIV field-based rapid tests," Nat Med 27, no. 7 (Jul 2021), https://doi.org/10.1038/541591-021-01384-9.

41 Seungmin Lee et al, "Rapid deep learning-assisted predictive diagnostics for point-of-care testing," Nature Communications 15, no. 1 (2024/02/24 2024), https://doi.org/101038/s41467-024-
46069-2, https://doi.org/101038/s41467-024-46069-2.

42 Ruchika S. Patil, Samruddhi B. Kulkarni, and Vinod L. Gaikwad, "Artificial intelligence in pharmaceutical regulatory affairs," Drug Discovery Today 28, no. 9 (2023/09/01/ 2023), https:/doi.org/
https://doi.org/10.1016/j.drudis.2023.103700, https://www.sciencedirect.com/science/article/pii/S1359644623002167.

43 Maribel Salas et al., "The Use of Artificial Intelligence in Pharmacovigilance: A Systematic Review of the Literature," Pharmaceutical Medicine 36, no. 5 (2022/10/01 2022), https://doi.org/10.1007/
$40290-022-00441-z, https://doi.org/10.1007/s40290-022-00441-z.

44 devex, 5 innovations in global health (2024), https://mww.devex.com/downloadables/5-innovations-in-global-health-31.
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Alongside DTVs, Al has wider uses across the pandemic preparedness landscape, particularly in surveillance where
Al could help public health systems identify emerging threats. The AESOP (Alert-Early System for Outbreaks
with Pandemic Potential) Early Warning System aims to use Al to track early-stage outbreaks and predict where
they might spread rapidly by integrating data collected from Brazil's Unified Health System (SUS) with other health,
environmental, and sociodemographic data sources.** Researchers at University of California, Irvine (UCI) and the
University of California, Los Angeles (UCLA) are also using Al to provide an early warning system for pandemics by
monitoring social media trends. This works by training the Al tool on millions of social media posts to identify which
ones are meaningful in predicting the early signs of a future pandemic.“® While such approaches show promise,
research funders need to increase their support for developing and validating Al applications across pandemic
preparedness, including surveillance, diagnostics, and response.

It must be noted that, as with any new technology, Al could pose substantial risk if used maliciously - for example, to
design viruses that could evade vaccine-induced immunity. To protect against this threat, government and regulators
must take proactive stepsfor mitigation. This hasbeen highlighted in CEPI's Biosecurity Strategy, WHO's Global Initiative
on Al for Health, and multiple expert publications.##84° Discussions among governments have started on this topic,
with the U.S. and UK governments creating new organisations that will carry out evaluations to better understand
biological-weapons threats.®® Other Al organisations with a wider remit have also been established, including the
International Network of Al Safety Institutes and the European Union’s Al office.”

While Al clearly has potential to enhance pandemic preparedness efforts, achieving the 100DM requires a balanced
approach that integrates Al alongside other critical technologies and initiatives. Over-reliance on any single approach,
no matter how promising, could detract from the comprehensive strategy needed to meet this ambitious goal.

45 The Rockefeller Foundation, Advanced Surveillance Project Using Artificial Intelligence Aims to Anticipate Alerts of Infectious Disease Outbreaks (2023), https:/Awww.rockefellerfoundation.org/
news/advanced-surveillance-project-using-artificial-intelligence-aims-to-anticipate-alerts-of-infectious-disease-outbreaks/.

46 U.S. National Science Foundation, PIPP Phase I: An End-to-End Pandemic Early Warning System by Harnessing Open-source Intelligence (2022), https:/mwww.nsf.gov/awardsearch/
showAward?AWD_ID=2200274.

47 CEPI, CEPI puts new biosecurity strategy at heart of 100 Days Mission (2024), https://cepi.net/cepi-puts-new-biosecurity-strategy-heart-100-days-mission.

48 WHO, Global Initiative on Al for Health (2023), https://www.who.int/initiatives/global-initiative-on-ai-for-health.

49 Lynda M. Stuart, Rick A. Bright, and Eric Horvitz, "Al-Enabled Protein Design: A Strategic Asset for Global Health and Biosecurity,' NAM Perspectives (2024), https://doi.org/https:/doi.
0rg/10.31478/202410d; Stuart, Bright, and Horvitz, "Al-Enabled Protein Design: A Strategic Asset for Global Health and Biosecurity."

50 Doni Bloomfield et al., "Al and biosecurity: The need for governance," Science 385, no. 6711 (2024), https:/doi.org/doi:10.1126/science.adq1977, https:/www.science.org/doi/abs/10.1126/science.
adq1977.

51 Nature, Al could pose pandemic-scale biosecurity risks. Here's how to make it safer (2024), https://www.nature.com/articles/d41586-024-03815-2.


https://static.cepi.net/downloads/2024-09/CEPI%20Biosecurity%20Strategy_Sep%202024_Online%20Version.pdf
https://www.who.int/initiatives/global-initiative-on-ai-for-health#:~:text=Launched%20in%20July%202023%2C%20under,and%20implement%20AI%20in%20healthcare.

https://www.who.int/initiatives/global-initiative-on-ai-for-health#:~:text=Launched%20in%20July%202023%2C%20under,and%20implement%20AI%20in%20healthcare.
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Spotlight 3:
100DM in motion - Rwanda’'s response to
Marburg outbreak
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On September 26, 2024, Rwanda's Ministry of Health confirmed the country's first Marburg virus
disease (MVD) outbreak following the testing of patients with a viral haemorrhagic fever (VHF).
Healthcare professionals trained in VHF-preparedness immediately moved to isolate themselves
and patients to prevent further spread.®> On December 20, 42 days after the last confirmed case
tested negative, the outbreak was declared over.>® Over this time, the Rwandan government
carried out an effective response across DTVs bolstered by strong cooperation between
organisations, clear leadership, and an emphasis on preparedness ahead of the outbreak.

Within 9 days of notifying international health authorities, the first doses of the Sabin Vaccine
Institute’s viral vector vaccine candidate were administered to healthcare workers—70 days
faster than deployment of Sabin’s candidate during the 2022 Sudan Ebola outbreak in Uganda.®
The ongoing phase 2 trials of the Sabin Marburg vaccine in Kenya and Uganda meant there were
batches of the vaccine ready for export, enabling the efficient commmencement of a new single-
arm, open-label trial in Rwanda with an updated protocol. The strong political, healthcare, and
regulatory infrastructure in Rwanda, supported by extensive collaborations with regional and
international partners, ensured all elements, including compliance with Good Clinical Practice,
were in place to begin vaccine rollout.

Healthcare workers along with mine workers (exposed to virus-carrying bats in caves in mining
districts), and individuals in contact with confirmed cases received vaccine doses immediately
or within 21 days to align with the end of the disease's incubation period. Within six weeks, more
than 1,700 people, most of them healthcare workers at highest risk of contracting the disease,
had been vaccinated.>

Rwandan leadership identified that healthcare workers were at the greatest risk of infection
and implemented widespread testing, training, and infection control measures to protect this
group through an intensive, door-to-door surveillance, testing and contact-tracing operation,
ultimately monitoring more than a thousand family members, carers and friends of infected
cases. Monoclonal antibodies were also given to healthcare workers as a preventative measure
and remdesivir, a broad-spectrum antiviral medication, was used as an emergency treatment
measure. Sadly, this outbreak led to 15 early deaths, however the fatality rate was reduced to 23%
dropping from the previously recorded fatality rate of 88%, demonstrating the effectiveness of
rapidly implementing MCMs %

While the handling of this outbreak was exemplary, its remarkable speed and effectiveness
were the result of years of preparedness work, strong partnerships, and strategic investments,
which ensured a swift and coordinated response. There was a stockpile of a phase 1 tested
vaccine candidate in vials ready to be exported. CEPI had also recently carried out a tabletop
pandemic preparedness exercise with the Rwandan government. Subsequently there was
clear political leadership behind the response and strong relationships had been built between
the government and international organisations to ensure quick and effective decisions were
made. To prepare for future outbreaks countries should ensure they have the capacity to work
with international partners quickly and effectively. Governments should place an emphasis on
building strong healthcare and regulatory infrastructure to lay the foundations to rapidly roll out
therapeutics, vaccines, and diagnostics to effectively contain deadly viral outbreaks.
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Diagnostics R&D

CONTEXT AND AIMS

Diagnostics are a frontline defence against infectious disease spread, enabling timely outbreak response and effective
public health interventions. They are critical to the 100DM, serving as essential tools in confirming cases, measuring
immune responses, and guiding clinical studies. The 2024 mpox PHEIC clearly demonstrated this need, where limited
availability of rapid point-of-care diagnostics significantly hampered case confirmation, clinical care, and contact
tracing efforts in affected regions (see Chapter 5: Mpox case study). Despite this clear importance, the diagnostics pillar
of the 100DM remains critically underfunded.

700 1

600 A

US$ (millions)

According to the data behind the 100DM scorecard,
while COVID-19 diagnostics experienced a 44% decline
in funding, other pathogens maintained relatively stable 4007
funding levels—though these started from a markedly
lower base of just $12 million in 2022 compared to other
product development areas (Figure 5). Ebola diagnostics 200 1
saw a notable doubling of funding to $8.3 million, 100
while Zika received marginally over $1 million. However, l
diagnostic funding for all other pathogens fell below $I 0+ T

million, representing a strikingly modest investment in

new diagnostic development. FIGURE 5. DIAGNOSTICS R&D FUNDING

While almost all priority pathogens have approved laboratory-based diagnostics, significant gaps persist in point-of-
care testing capabilities. Among the 12 pathogens tracked in the T00DM scorecard, only three—Ebola, SARS-CoV-2, and
Zika—have authorised rapid point-of-care diagnostic tests, highlighting a particular challenge for emergency response
and rural healthcare settings where such capabilities are essential.®”

500 A

300 A

FY 2020 FY 2021 FY 2022 FY 2023

Despite commendable coordination and technical efforts from FIND, Unitaid, PATH, Global Access Diagnostics (CADX),
and other partners, the objectives of the TO0DM for diagnostics are not on track. To progress this area, sustainable
funding and multisectoral coordination is needed. Leveraging resources and synergies across the DTV pillars, in
addition to diagnostics specific investment, may accelerate progress toward these goals.

Strengthened International Coordination: There is a need for
enhanced global collaboration among governments, industry,
regulators and international organisations to create a sustainable
diagnostics R&D ecosystem.

Overarching goals of the

100DM for diagnostics:

Development of Diagnostic Libraries: The goal of creating
comprehensive diagnostic libraries offering broad coverage for
priority pathogen families.

57 FIND, Pathogen Diagnostics Readiness Index (PDxRI).
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While this section is focused specifically on Diagnostics R&D, relevant Surveillance updates are in Chapter 4:
Strengthening Global Surveillance Systems.

PROGRESS IN 2024

Despite the challenges described above, in 2024 some limited progress has been made in diagnostics R&D toward
the T00DM goals, including landscaping efforts by FIND and WHO Interim-MCM-Network (i-MCM-Net) partners to
foster coordination in the ecosystem.>® While a comprehensive overview of progress updates from implementation
partners is provided in Annex A, here we highlight several key advances that could have a broader impact on the
diagnostics R&D ecosystem and potential for wider adoption in the field. Key developments include FIND's launch of
the Pathogen Diagnostic Readiness Index dashboard and the continuous upgrades and updates of the DxConnect
test directory, which provide an unprecedented view of gaps and opportunities in diagnostic tool availability to guide
future investment priorities.>%¢°

ACCELERATING DIAGNOSTIC DEVELOPMENT FOR PRIORITY
PATHOGENS

In 2024, progress was made in developing diagnostics for priority pathogens. GADx made significant strides with
point-of-care lateral flow test development for CCHF, Nipah, and pandemic influenza, and introduced a multiplexed
febrile panel aligned with broader pandemic preparedness goals. GADx also partnered with DiaTROPIX to develop a
rapid diagnostic test capable of detecting all Ebola strains, with plans to transfer this technology for manufacture in
Senegal® In Brazil, Fiocruz/Bio-Manguinhos advanced molecular tests and wastewater surveillance tools for viruses
with pandemic potential and regional priorities like mpox and oropouche.?? Unitaid, meanwhile, supported late-stage
development and expansion of multiplexed molecular diagnostic platforms for surveillance (COVID-19, Influenza,
Respiratory Syncytial Virus) and routine clinical screening of endemic diseases.®® Additionally, BARDA allocated $27
million to support the rapid development and scaled manufacturing of diagnostic tests, including a Marburg virus
rapid antigen test, through regulatory approval, using platforms that can be adapted to emerging threats.®

Due to the centrality of diagnostics in carrying out efficient clinical trials, delivering therapeutics and developing
vaccine strategies, aligning diagnostic development with therapeutics and vaccines R&D may enable opportunities
to link test and treatment together while leveraging shared resources (see Chapter 2: Synergies).

58 FIND, pro forma.

59 FIND, Pathogen Diagnostics Readiness Index (PDxRI).

60 FIND, DxConnect test directory, https:/mww.finddx.org/tools-and-resources/dxconnect/test-directory/.

61 GADX, pro forma.

62 Bio-Manguinhos, Estudo de Bio sobre oropouche é publicado na Revista Lancet (2024), https:/Mmww.bio.fiocruz.br/index.php/en/noticias/3540-estudo-de-bio-manguinhos-sobre-a-vigilancia-
genomica-do-virus-oropouche-no-brasil-e-publicado-na-revista-lancet.

63 Unitaid, pro forma.

64 CIDRAP, HHS ASPR announces new funding to fill gaps in biothreat diagnostics (2024), https:/Awww.cidrap.umn.edu/biosecurity-issues/hhs-aspr-announces-new-funding-fill-gaps-biothreat-
diagnostics.


https://www.finddx.org/data-and-impact/dashboards/diagnostic-readiness-index/
https://www.finddx.org/tools-and-resources/dxconnect/test-directory/
https://www.finddx.org/tools-and-resources/dxconnect/test-directory/
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Spotlight 4: Linking rapid
diagnostics to care and
treatment

Currently, CCHF diagnosis in endemic countries
relies on patient samples being sent to reference
laboratories, with a turnaround time for results of
at least 2-5 days. The diagnostic delay impedes
timely treatment and management of this fatal
disease. A point-of-care rapid diagnostic for
CCHF would facilitate ongoing drug trials, the
effective administration of MCMs by coupling
diagnostics with treatment, and infection
prevention and control measures for better
patient outcomes.

GADx has brought a lateral flow test for
CCHF from proof-of-concept to readiness
for technology transfer to manufacturing
developed in partnership with the Liverpool
School of Tropical Medicine (LSTM) with pilot
phase and development funding from the
Pandemic Institute Liverpool and the Medical
Research Council (MRC). The proof-of-concept
test was evaluated in Turkey and lIrag, with
links to reference laboratories and Ministries
of Health. GADXx is also working with the LSTM
team who leads therapeutics trials for CCHF
in Turkey, and they are using the lateral flow
test in therapeutic clinical trials to accelerate
the enrolment process. The test meets the
WHO TPP requirements, and full-scale In Vitro
Diagnostic Regulation (IVDR)-compliant clinical
evaluations of the device in these settings are
underway.®®

Potential enablers for broader adoption of
this approach include governments and
international procurers providing demand
signals for joint packages of tests and
treatments. This programme is an exemplar of
a collaborative, impact-led approach, bringing
together leading reagent development with
lateral flow expertise, to bring to market an
accurate, affordable, and accessible rapid
diagnostic test for an emerging infectious
disease.
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DIAGNOSTIC PLATFORM
INNOVATIONS TO
DEMOCRATISE ACCESS TO
DECENTRALISED TESTING

Innovative approaches are emerging to enhance
diagnostic sensitivity, specificity, and accessibility. Lateral
flow-based rapid diagnostic tests (RDTs) serve as valuable
point-of-care and self-testing tools. They are low-cost,
quick, easy to use, and eliminate the need for advanced
laboratory infrastructure or costly equipment. However,
while RDTs have improved significantly, their sensitivity
remains lower than laboratory-based molecular testing
methods. Integrating innovative technologies into test
design, such as CRISPR-based target amplification
and nanomaterial-based signal amplification, have
the potential to bridge the sensitivity and specificity of
laboratory-based detection methods with the simplicity
of point-of-care readouts.®” Global Health Labs and
GADx collaborated on a molecular diagnostic platform
that combines highly sensitive and specific nucleic acid
amplification with the affordability and accessibility of a
lateral flow test strip readout to support equitable access
to Polymerase Chain Reaction (PCR) testing, the gold
standard for diagnosing many infectious diseases.®®

Other innovative diagnostic platforms are also being
explored, including research on incorporating novel
guantum nanomaterials into RDTs for ultra-sensitive
virus detection at the point-of-care, and development
of devices like Varro Holdings' open-source technology
platform to rapidly detect respiratory pathogens directly
froom human breath with accuracy comparable to
PCR.*#>7° However, continued advancementsin diagnostic
technologies and strategic investments will be critical
to transitioning these platforms from the laboratory
into real-world use, particularly for point-of-care disease
diagnosis and use in resource-limited settings.

65 Caitlin R. Thompson et al,, "Development and evaluation of an antigen targeting lateral
flow test for Crimean-Congo Haemorrhagic Fever," eBioMedicine 110 (2024), https:/doi
org/10.1016/j.ebiom.2024.105460, https://doi.org/10.1016/j.ebiom.2024.105460.

66 Michael M. Kaminski et al,, "CRISPR-based diagnostics," Nature Biomedical Engineering
5, no. 7 (2021/07/01 2021), https://doi.org/10.1038/541551-021-00760-7, https://doi.org/10.1038/
s$41551-021-00760-7.

67 Sherlock Biosciences, Engineering biology to deliver products so people can access
answers to control their health decisions, https:/sherlock.bio/.

68 GADx, GHLabs x GADx: PoC innovation in molecular diagnostics (2024), https:/mww.
globalaccessdx.com/ghlabs-x-gadx-poc-innovation-in-molecular-diagnostics/.

69 Q-Biomed, UK Quantum Biomedical Sensing Research Hub, https:/mwww.gbiomed.org.
uk/.

70 Business Wire, Varro Receives $20 Million from Vitalik Buterin to Support Development
of Cutting-Edge Pathogen Biosensor Technology, https:/Awww.businesswire.com/news/
home/20241031135380/en/Varro-Receives-20-Million-from-Vitalik-Buterin-to-Support-
Development-of-Cutting-Edge-Pathogen-Biosensor-Technology.
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EXPANDING DIAGNOSTIC MANUFACTURING CAPACITY

The manufacturing of diagnostic tests remains concentrated among a small number of companies primarily based
in Asia, Europe, and North America. To increase access to affordable, quality-assured diagnostics that meet local and
regional needs, sustainable increase and geo-diversification of global manufacturing and distribution ecosystems
is essential. PATH has developed an interactive dashboard aggregating information on diagnostics companies with
manufacturing presence in Africa, Latin America, and Southeast Asia, increasing visibility of regional manufacturers.”
Building on efforts to support the regional production of rapid diagnostic tests in Africa during the COVID-19 pandemic,
Unitaid, together with partners including FIND, is investing in initiatives to expand the geographical diversity of
manufacturing capacity, including through technology transfer, aiming to ensure sustainability and accelerate the
availability of quality-assured diagnostics in Africa. This will address persistent public health needs during inter-crisis
periods, such as HIV RDTs, while maintaining agility to meet surge demand for priority pandemic products when
necessary.”? TPPs are critical enablers for manufacturers to guide the fast-tracked development of diagnostic products
suitable for global use, and to assist in the identification of regulatory requirements based on use cases. However, only
a limited number of pathogens have updated TPPs (see Chapter 1: 100DM Scorecard).

STREAMLINE EVIDENCE GENERATION AND DIAGNOSTIC REGULATORY
PATHWAYS

Diagnostics face significant regulatory challenges including complex, expensive, and lengthy approval pathways.
However, there is a collective willingness to continually learn and improve processes amongst the diagnostics
regulatory community as shown by some promising updates in 2024. Unitaid and The Global Fund support the WHO
prequalification process and have advanced pathways through the Expert Review Panel for Diagnostics to support an
expedited regulatory review process for both internationally and regionally manufactured diagnostics yet to undergo
stringent regulatory assessment.”® The proposed revision to the WHO prequalification assessment process for in vitro
diagnostics (IVDs) to address the growing need for increased access to quality-assured IVDs in LMICs, upcoming launch
of the Global Benchmarking Tool to create WHO Listed Authorities (WLAs) for medical devices and diagnostics, and
ongoing consultations on improving the Emergency Use Listing for Diagnostics, are important steps to more agile and
streamlined review processes.’

71 PATH, Diagnostic companies across Africa, Latin America, and Southeast Asia, https;//www.path.org/who-we-are/programs/diagnostics/diagnostic-manufacturer-in-low-and-middle-
income-countries/.

72 Unitaid, Call for Proposals: Regional Manufacturing for Equitable Access: Support to African Manufacturers of Postpartum Hemorrhage (PPH), Malaria and HIV products (2024), https://
unitaid.org/call-for-proposal/regional-manufacturing-for-equitable-access-support-to-african-manufacturers-of-postpartum-hemorrhage-pph-malaria-and-hiv-products/#en.
org/call-for-proposal/regional-manufacturing-for-equitable-access-support-to-african-manufacturers-of-postpartum-hemorrhage-pph-malaria-and-hiv-products/#en.

73 Unitaid, pro forma.

74 WHO, Public consultation on proposed revisions to the WHO Prequalification of in vitro diagnostics assessment process (2024), https://extranet.who.int/prequal/news/public-consultation-
proposed-revisions-who-prequalification-vitro-diagnostics-assessment.


https://www.path.org/who-we-are/programs/diagnostics/diagnostic-manufacturer-in-low-and-middle-income-countries/

CHAPTER 2 | RESEARCH & DEVELOPMENT 100 DAYS MISSION (=X

SUMMARY PLANS FOR 2025

The overarching goals of the T00DM for diagnostics are a coordinated and sustainable diagnostics R&D ecosystem and
the development of diagnostics libraries to provide broad coverage for priority viral families. To move towards these
goals, we propose the following actions should be prioritised in 2025, and IPPS will work with all partners to support
their implementation (see Annex A for Planned Partner Commitments and Priority Actions):

®

® ©®

Implement de-risking strategies to accelerate diagnostic R&D and establish sustainable funding for the
development of rapid point-of-care tests targeting priority pathogen families. Research on both pathogen-agnostic
and pathogen-specific platforms should be continued, prioritising multiplexing capability and data connectivity.
Target product profiles for point-of-care diagnostics for priority pathogens beyond SARS-CoV-2 need to be
developed. Deliberate approaches for leveraging vaccine and therapeutics research to support the identification
of diagnostic targets and the development of diagnostic solutions to enable integrated test-and-treat strategies
should be promoted and funded.

Strengthen robust global biobanking networks to address critical barriers in access to samples for test
development, validation, and regulatory approval processes to support both epidemic and pandemic response.
Global biobank networks must be strengthened, with enhanced access to samples through pre-approved
material transfer agreements and robust biosecurity measures. Mechanisms to improve pathogen access
and facilitate diagnostic evaluations at the country level must be explored, particularly in contexts where the
international transfer of samples remains a significant barrier.

Expand sustainable capacity for regional production to ensure that, in case of a pandemic, production of
diagnostics at regional level is available to pivot to key products, by supporting the production of RDTs for major
public health conditions in interpandemic periods.

Simplify and harmonise diagnostic regulatory pathways to reduce complexity, cost, and approval timeframes.
WHO should set out clear technical specifications for rapid point-of-care tests for priority pathogens to enable
prequalification in an emergency context. Regulators and WHO should also collaborate through the Global
Benchmarking tool to support as many regulators as possible to become WLAs for medical devices, allowing
recognition of their approvals. Developers should work closely with relevant regulatory bodies and WHO
to determine the most efficient approach to clinical and analytical validations, supported by guidance on
streamlining these evaluations to generate the data required for WHO prequalification and Emergency Use
Listing. The benefit of independent evaluations conducted by organisations such as FIND, academic institutions,
and other experts should be leveraged.

Strengthen international coordination to tackle critical funding, supply chain, regulatory and market challenges
through a coordination mechanism across diagnostics partners.n 2025, a consortium of multisectoral diagnostics
partners, including FIND, industry, research institutions, governments, regulatory bodies, and international
organisations should convene to align on and implement the 100DM diagnostics roadmap, establishing clear
deliverables, roles, and responsibilities. Focus on market shaping, developing targeted R&D incentives for priority
viral families, and fostering effective partnerships between global health organisations and industry to ensure
sustained implementation. Continued support should be given to advocacy around the essential role of rapid
point-of-care tests in outbreak response, clinical trials, and integration with vaccines and therapeutics R&D, and
coordinated efforts toward the World Health Assembly Resolution to strengthen global diagnostic capacity. The
Secretariatis actively engaging industry stakeholders and coordinating a roundtable of multisectoral diagnostics
partners to convene in 2025 as part of these efforts.

Embed best practices during interpandemic times with policymakers and health ministries prioritising the
procurement and integration of multiplex diagnostics with data connectivity, improve disease surveillance,
and link diagnostic testing to treatment pathways. Governments should strengthen market demand signals
through mechanisms like Essential Diagnostics Lists to support national procurement. Algorithms developed
using evidence from routine surveillance and research should be used to guide development and deployment
of the best suited diagnostic options.
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Therapeutics R&D

CONTEXT AND AIMS

Safe and effective therapeutics — including directly acting small molecule antivirals and biologics like mAbs — are vital for
reducing morbidity and mortality in pandemics, especially for vulnerable populations who may not benefit fully from
vaccines. They serve as a critical bridge during the vaccine development and rollout phases, providing lifesaving care
when it is needed most.

Therapeutics generally face broader public acceptance than vaccines, as evidenced during the COVID-19 pandemic
where antiviral treatments largely avoided the hesitancy and misinformation that hampered vaccine uptake. Antivirals
can often maintain effectiveness against evolving viral variants, providing a robust defence against emerging strains.
Many therapeutics also offer greater shelf-life and stability, with less stringent cold chain requirements, reducing
logistical challenges in resource-limited settings.

Despite lessons learned fromm COVID-19, the global antiviral pipeline shows major gaps in pandemic preparedness,
starting with an alarmingly bare preclinical stage. While COVID-19 and influenza antivirals dominate current research,
there is minimal to no development activity for other viral families that pose pandemic risks.”> The current mpox
outbreak highlights these gaps and underscores a critical weakness in antiviral research and development (see Chapter
5: Mpox case study). Advocacy efforts remain piecemeal in the absence of dedicated mechanisms to coordinate and
increase strategic investments. Insufficient funding, particularly for early-stage R&D, undermines efforts to create a
robust therapeutic arsenal, with industry engagement further discouraged by the absence of clear market incentives
for many priority pathogens.

According to the data behind the 100DM scorecard,
therapeutics funding experienced a dramatic 58% decline
in 2023, primarily due to reduced funding from the U.S.
NIH (Figure 6). This decline was most pronounced in drug
R&D, which saw a 74% reduction, while biologics funding
decreased more modestly, mirroring the trend seen in
1500 1 biologic platform investment. While the majority of funding
cuts affected COVID-19 research - which could be considered
1000 - appropriate given the availability of other MCMs - concerning
is that these freed-up resources have not been diverted to
other priority pathogens. Instead, drug funding declined
across every disease, with Zika suffering the most severe cut
at 94%, leaving just over $2 million in funding. The decline in
biologics funding was less severe, as decreases in COVID-19
investment were partially offset by increased funding for
Ebola, Marburg, and Nipah research.
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FIGURE 6. THERAPEUTICS R&D FUNDING

The concentration of both research capabilities and manufacturing capacity in select regions means that even when
treatments are developed, their global distribution remains inequitable. Additionally, early-stage R&D often fails to
account for genetic diversity across affected populations, potentially limiting treatment efficacy in different coommunities.
These systemic challenges affect not only pandemic response but also the treatment of endemic diseases and the
protection of vulnerable populations who may respond less effectively to vaccines.

The 100DM Therapeutics Roadmap, launched in January 2024, aims to provide a framework for action and further
collaboration between partners to address these challenges.

75 INTREPID, Antiviral Clinical and Preclinical Development Landscape — 3rd Edition (2024), https:/Awww.intrepidalliance.org/wp-content/uploads/2024/10/Antiviral-Clinical-and-Preclinical-
Development-Landscape-3rd-Edition-090ct2024.pdf.
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Ensure sustained R&D funding throughout the development
lifecycle.

Develop at least two ‘phase 2 ready’ therapeutic candidates
against the identified viral pathogen families of greatest pandemic
potential.

Overarching goals of the

100DM for therapeutics:

Develop scientifically rigorous and validated programmable
platforms or technologies.

PROGRESS IN 2024

In response to the challenges and goals outlined in the T00DM Therapeutics Roadmap, progress has been made in 2024
across several key areas. While a comprehensive overview of progress updates from implementation partners is provided
in Annex A, here we highlight key advances that could have broader impact on the therapeutics R&D ecosystem and
potential for wider adoption in the field.

To address the lack of coordination in the therapeutics ecosystem, stakeholders across sectors recognised the
urgent need for a coordinated, global approach - particularly for early-stage R&D. The concept of a Therapeutics
Development Coalition emerged as a potential solution, aiming to unite diverse partners in a collaborative effort to
reinvigorate the antiviral pipeline. This coalition would work to streamline R&D efforts, advocate for sustainable funding,
and ensure equitable access to emerging therapeutics for both pandemic and endemic diseases.

In June 2024, IPPS co-organised a workshop with Unitaid, READDI, DNDi, Medicines Patent Pool (MPP), WHO, IFPMA,
and the INTREPID Alliance bringing together key international partners from across academia, industry, government,
and non-profits. This was followed by the Global Pandemic Preparedness Summit 2024 in Rio de Janeiro in July 2024,
which widened consultation with regional partners and highlighted the importance of proof-of-concept projects and
developing an operating model. In August 2024, a PLOS Clobal Public Health article authored by key stakeholders
further articulated the case for a Therapeutics Development Coalition.” In October 2024, IPPS convened a meeting in
Washington, DC, to advance the coalition from concept to incubation phase through structured discussions on proposed
operating models and implementation plans (see Chapter 2: Outline for a Therapeutics Development Coalition).
These collaborative efforts have established the core framework for the therapeutics development ecosystem, as
implementation work advances. As the Coalition develops, lessons from the Tuberculosis and Malaria Drug Accelerators
can be leveraged to establish multi-sector partnerships, resource sharing, and structured funding to drive R&D in areas
with limited commmercial incentives.

76 Shingai Machingaidze et al., "The case for a global therapeutics development coalition: Building a therapeutics pipeline for pandemic and endemic diseases," PLOS Global Public Health 4, no.
8 (2024), https://doi.org/10.1371/journal.pgph.0003654, https://doi.org/10.1371/journal.pgph.0003654.
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Outline for a Therapeutics Development Coalition

The 100DM therapeutics roadmap, published alongside the 3< [PPS annual implementation report in 2024,
highlighted the need for increased coordination and investment in end-to-end therapeutics development
to reinvigorate the pipeline of candidates against pathogens with pandemic potential. The establishment of
a Therapeutics Development Coalition was proposed as a solution, to reinvigorate the therapeutics pipeline
for both endemic and epidemic diseases.

Steps were taken throughout 2024 to establish the Therapeutics Development Coalition. Through a series of
consultations in the Global North and Global South, stakeholders came together to agree on the Coalition's
scope and goals and define key elements of the operating model to support early-stage R&D of therapeutics
for viral families.

@ TOWARDS A THERAPEUTICS DEVELOPMENT COALITION

2x Phase 2 ready therapeutics per priority viral family
Platform technologies to support Disease X response
Pre-agreed pathways for trial, approval, manufacture and procurement with equitable access as focus

0
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Viral threats (not bacterial or fungal)
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In 2025, efforts will be focused on operationalisation of the Therapeutics Development Coalition, including
establishment of pre-clinical development teams, clinical development teams, and the virtual antiviral hub.
To demonstrate proof-of-concept for the Coalition, two viral families will be selected as the initial focus,
with coordinated efforts to collectively develop therapeutic candidates centred around these families. One
viral family has already been agreed, flavivirus, and in 2025, the Coalition will identify the second viral family
to further demonstrate how it would function to support better coordinated therapeutics development.
These coordination activities will also highlight opportunities for funding to maximise the Therapeutics
Development Coalition efforts on early-stage R&D of therapeutic candidates.



https://ippsecretariat.org/publication/100-days-mission-therapeutics-roadmap/
https://ippsecretariat.org/publication/third-implementation-report/
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Parallel to these coalition-building efforts, significant progress has been made in mapping the antiviral development
landscape. In October 2024, the INTREPID Alliance published its comprehensive Antiviral Landscape Third Edition,
covering preclinical and clinical development for 13 viral families aligned closely with the WHO's pathogen prioritisation
framework, with the notable addition of poxviruses following the 2022 mpox outbreak.”” Similarly, READDI, in
collaboration with SciVida, developed a comprehensive antiviral landscape assessment database covering seven high-
risk viral families, including both active and abandoned R&D efforts.”® These analyses provide crucial insights into the
global antiviral pipeline, highlighting both promising candidates and critical gaps.

Building on this mapping work, there has been progress in both antiviral small molecule and biologics development.
READDI's AViDD Centre (READDI-AC) is advancing a diverse portfolio of broad-spectrum small molecule antiviral assets
with several preclinical studies completed, and several compounds progressing across various viral families.” Stanford's
SyneRx,another AViDD Centre, isdeveloping outpatient antiviral cocktails targeting both SARS-CoV-2 and other potential
pandemic RNA viruses, with a focus on synergistic direct-acting antivirals.® The Pandemic Antiviral Discovery (PAD)
initiative has further strengthened this momentum, committing $20 million in funding for 11 research projects on novel
antivirals for pandemic influenza in May 2024.8" Meanwhile, the Dengue Alliance demonstrates an innovative South-
South partnership, with researchers from Malaysia, Thailand, India, and Brazil collaborating to accelerate development
of affordable dengue treatments, including through drug repurposing studies.®?

In the biologics arena, the National Institute of Allergy and Infectious Diseases (NIAID) has committed up to $100 million
annually to its ReVAMPP programme, supporting seven U.S.-based research groups working across nine viral families to
develop vaccines and mAbs.#* CEPIsigned an agreement with ServareGMP and Mapp Biopharmaceutical for up to $43.5
million to advance preclinical and clinical studies of the MBP1F5 Nipah mAb in India and Bangladesh®, while Instituto
Butantan made significant strides in developing mAbs against Zika, SARS-CoV-2, and influenza.®> These diverse but
early-phase activities, while promising, face high risks of attrition, underscoring the critical importance of maintaining
a portfolio approach to increase the likelihood of successfully developing and deploying new antivirals in commmunities
that are most in need.

2024 also saw a notable focus on adaptable platform technologies that can be rapidly modified to target multiple
pathogens for therapeutic development. These platforms address gaps in conventional antiviral therapeutics such as
product stability, improved formulations, and durability and breadth of protection, and include host-targeted therapies,
mAbs, and nucleic acid therapeutics. The Cumming Global Centre for Pandemic Therapeutics invested over $22 million
in promising platforms, including antibodies, nanobodies, small molecules with pan-viral potential, host targets such as
innate immune activators, and nucleic acid targeting approaches.t® In 2024, the centre expanded its efforts, initiating a
$54 million partnership with the University of Bonn for host-directed pandemic therapeutics research.8” BARDA's Flexible
and Strategic Therapeutics (FASTx) Programme and Wellcome similarly embraced innovative approaches, funding
research on low-cost and thermostable nucleic acid-based antiviral antibodies.®8# SPRIND is advancing innovative
antiviral platforms and broad-spectrum approaches, including gene editing and RNA interference technologies.
Notably, SPRIND's “Broad-Spectrum Antivirals” Challenge, which began in 2021, culminated with four winning teams
developing unique approaches to tackle current and future pathogens.®® In addition, SPRIND has been co-investing
in the $29 million round of CPTx, one of the Challenge winners who develop novel antivirals based on DNA-origami.”'
However, development of globally accessible TPPs, which do not exist for most pathogens beyond SARS-CoV-2, will be
essential in ensuring access is embedded into the design of these next generation approaches.®

Alongside these advancements, there has been emphasis on collaboration and access initiatives to ensure that
the benefits of these innovations reach the populations where they are most needed. IAVI and Impact Global Health
recently published a report evaluating mAb R&D and access globally, with a focus on Africa, and calling for scalable
solutions to improve equitable access in LMICs. High costs have been a significant barrier to mAbs access in LMICs.
However, innovations such as the development of highly potent, long acting mAbs that require lower doses, advances
in bioprocess engineering to reduce production costs, and simplified administration methods offer the potential to
improve access to these products.

77 INTREPID, Antiviral Clinical and Preclinical Development Landscape — 3rd Edition.

78 READDI, Comprehensive antiviral landscape assessment guides R&D, https://readdi.org/stories/comprehensive-antiviral-landscape-assessment-guides-rd/.

79 READDI, READDI is filling the R&D pipeline for pandemic pathogens, https:/freaddi.org/stories/readdi-is-filling-the-rd-pipeline-for-pandemic-pathogens/.

80 Stanford Medicine, Development of Outpatient Antiviral Cocktails against SARS-CoV-2 and other Potential Pandemic RNA Viruses, https:/irx.stanford.edu/synerx/index.html.

81 DNDi, pro forma.

82 Institute for Medical Research Malaysia, pro forma.

83 National Institute of Allergy and Infectious Diseases, Research and Development of Vaccines and Monoclonal Antibodies for Pandemic Preparedness (ReVAMPP).

84 CEPI, New human trials for novel antibody offer hope for immediate protection against deadly Nipah (2024), https://cepi.net/new-human-trials-novel-antibody-offer-hope-immediate-
protection-against-deadly-nipah.

85 Butantan, pro forma.

86 The Cumming Global Centre for Pandemic Therapeutics, pro forma.

87 The University of Melbourne, Cumming Global Centre for Pandemic Therapeutics and University of Bonn announce partnership (2024), https:/Mmww.unimelb.edu.au/newsroom/news/2024/
september/cumming-global-centre-for-pandemic-therapeutics-and-university-of-bonn-announce-aud$54-million-partnership.

88 Wellcome Trust, pro forma.

89 Medical Countermeasures, BARDA accelerates development of early-stage antiviral platforms with multiple collaborators (2024), https:/Mww.medicalcountermeasures.gov/newsroom/2024/
fastx/.

90 SPRIND, Your Challenge: Broad-Spectrum Antivirals, https://www.sprind.org/en/impulses/challenges/antiviral.

91 CPTx, CPTx Secures $29 Million to Advance Breakthrough Antiviral Platform (2024), https:/Mww.cptx.bio/news-resources/cptx-secures-29-million-to-advance-breakthrough-antiviral-platform.

92 James F. Demarest et al., "Antiviral target compound profile for pandemic preparedness," Nature Reviews Drug Discovery (2024/12/02 2024), https://doi.org/10.1038/s41573-024-01102-3, https://
doi.org/10.1038/s41573-024-01102-3.
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In a step toward addressing manufacturing costs, the Gates Foundation and LifeArc launched a global Grand Challenge
initiative in 2024 seeking innovations to produce mAbs at a final drug substance cost of goods of $10 per gram - an
ambitious target that could transform access in LMICs.** Unitaid has also made significant contributions to these efforts,
releasing a call for proposals in December 2023 aimed at demonstrating the feasibility and viability of business models
that enable equitable access to mAbs in LMICs?*% As a result, Unitaid is launching three investments in mAbs with
viable use cases and access strategies for malaria, respiratory syncytial virus (RSV), and HIV, while considering potential
applications for pandemic scenarios. This approach not only addresses current health needs but also builds capacity
and infrastructure that could be pivotal in future pandemics. This area presents a great opportunity to expand the use
of mAbs into LMICs if market, regulatory and R&D challenges can be overcome.?® These collaborative efforts and access
initiatives are crucial components in building a more equitable and resilient global therapeutic ecosystem.

To strengthen the resilience of Africa's manufacturing ecosystem, Unitaid is making strategic investments in regional
manufacturing capacity and adaptable platform technologies. Through innovative technologies and value chain
collaborations, these initiatives expand manufacturers' capabilities in developing and producing multiple therapeutic
formulations, including injectables and paediatric medicines. Working with regional economic communities and
institutions like African Union Development Agency - New Partnership for Africa's Development (AUDA-NEPAD) and
Africa CDC, Unitaid is supporting African manufacturers to develop cost-competitive, quality-assured therapeutics that
address both current healthcare priorities and potential future pandemic needs, ultimately enhancing regional health
security and supply chain resilience.”” Complementing these efforts, MPP approved new initiatives including the use
of regionally focused expressions of interest for future MPP-licensed products and the issuance of conditional licences,
where companies that show promise but do not yet fully meet requirements can receive a commitment for future
licensing once specified standards are met.®® This creates a pathway for new manufacturers while maintaining quality
standards, potentially expanding manufacturing capabilities in LMICs (see Chapter 4: Sustainable Manufacturing).

93 BMGF, Innovations for Exceptionally Low-Cost Monoclonal Antibody (mAb) Manufacturing, https:/gcgh.grandchallenges.org/challenge/innovations-exceptionally-low-cost-monoclonal-
antibody-mab-manufacturing.

94 Unitaid, Call for Proposals: Establish viable business models for access to monoclonal antibodies in low- and middle-income countries (2023), https://unitaid.org/call-for-proposal/establish-
viable-business-models-for-access-to-monoclonal-antibodies-in-low-and-middle-income-countries/#en.

95 Unitaid, pro forma.

96 Shelly Malhotra et al., "Novel approaches to enable equitable access to monoclonal antibodies in low- and middle-income countries," PLOS Global Public Health 4, no. 7 (2024), https:/doi.
org/10.1371/journal.pgph.0003418, https://doi.org/10.1371/journal.pgph.0003418.

97 Unitaid, Call for Proposals: Regional Manufacturing for Equitable Access: Support to African Manufacturers of Postpartum Hemorrhage (PPH), Malaria and HIV products.

98 Medicines Patent Pool, pro forma.
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SUMMARY PLANS FOR 2025

The overarching goals for the 100DM remain the same; sustained R&D funding throughout the development lifecycle;
developing at least two ‘phase 2 ready’ therapeutic candidates against the identified viral families of greatest pandemic
potential and developing scientifically rigorous and validated programmable platforms or technologies. To move
towards these goals we propose the following actions should be prioritised in 2025 and IPPS will work with all partners
to support their implementation (see Annex A for Planned Partner Commmitments and Priority Actions):

®

®

Operationalisation of the Therapeutics Development Coalition to accelerate product development through
coordinated implementation of the therapeutics roadmap, ensuring alignment with the WHO viral family
approach and CORCs. This includes establishing coordination structures with clear partner roles to demonstrate
proof-of-concept projects across two priority viral families, showcasing how collaborative development can
accelerate therapeutic readiness.

Mapping of pipeline gaps to identify strategic funding opportunities for pandemic-ready therapeutics, building
on INTREPID and other landscaping efforts in alignment with WHO priorities, to identify critical R&D pipeline
gaps where targeted funding could have maximum impact. The assessment will identify promising therapeutic
candidates, with detailed evidence-based metrics on their development costs and timelines. TPPs for therapeutic
candidates must be defined to guide this work. These efforts should prioritise building and strengthening early-
stage R&D capacity in LMICs by leveraging existing centres of excellence, such as H3D in South Africa.®® A balanced
portfolio of push incentives (e.g. grants, tax credits) and pull incentives (e.g. market commitments, prize funds)
supported by governments with advocacy from the Coalition, could help address identified gaps and drive
innovation while ensuring market viability.

Advancement of platform technologies and innovative approaches to therapeutics development,
demonstrating preclinical proof-of-concept for novel antiviral platforms across multiple viral families. Focus on
accessible product profiles including broad-spectrum small molecule antivirals, cross-reactive/broadly neutralising
mAbs, nucleic acid technologies, and other emerging modalities. Leverage Al and machine learning capabilities to
accelerate drug discovery with concrete breakthroughs for priority pathogens.

99 University of Cape Town, H3D, https://h3d.uct.ac.za/.
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Vaccines R&D

CONTEXT AND AIMS

The globaltrajectory for vaccines R&D isrobust, driven by advocacy and leadership from key implementing organisations
such as CEPI, and supported by the biopharmaceutical industry and vaccine developers as critical contributors to R&D.
However, sustained and coordinated efforts among multisectoral partners, along with the continued diversification of
vaccine technologies to ensure platforms are appropriately matched to the unique requirements of target pathogens,
are needed to translate this progress into equitable global access to vaccines.®®

Despite this momentum, investment in vaccines R&D for

é 45007 emerging infectious diseases fell by 43% in 2023, highlighting
2 40001 the need for renewed global focus (Figure 7). According to the
:7,,; 3.500 - data behind the100DM scorecard, the vast majority of vaccine
> 3,000 - R&D (89%) is concentrated in COVID-19 vaccine development,
2500 | which made up 95% of the $1.2 billion drop that saw funding
levels halve - an appropriate measure considering the
2.000 1 existing suite of vaccines approved and in late-stage clinical
1.500 + development. Looking at non-COVID pathogens, however,
1.000 - vaccine R&D still fell by 26%. Chikungunya was the only
500 pathogen to experience a notable increase in investment
with significant support from CEPI and the European Union,

o

Fy 2020 Fy 2021 Fy 2022 Fy 2023 while funding for Marburg virus vaccines remained stable,

and all other pathogens saw declining investment.™®
FIGURE 7. VACCINES R&D FUNDING

Considering how to sustain regional vaccine manufacturing capacity during interpandemic periods remains
a challenge, particularly in regions where demand for routine vaccines may not be sufficient to maintain a viable
commercial base. While this section primarily focuses on vaccines R&D, progress in vaccine manufacturing capacity is
addressed separately (see Chapter 4: Sustainable Manufacturing).

Development of prototype vaccine libraries for priority viral
families, aimed at providing a foundation for rapid vaccine
development in response to new or emerging disease threats.

. Availability of programmable vaccine platform technologies
Overarching goals of that can be quickly repurposed to respond to a potential Disease
the 100DM for vaccines X threat.

focusing on speed,

scale, and access: Optimisation of vaccine platforms and capacities for
phase-appropriate production (e.g., the production of clinical
trial materials, alongside sustaining the large-scale capacities
needed for outbreak response) and simplified administration, with
compliance to WHO TPPs being a key measure.

100 IPPS, 100 Days Mission Scorecard Report (2024), https://ippsecretariat.org/publication/100-days-mission-scorecard-report/.
101 Impact Global Health, G-FINDER data portal: tracking funding for global health R&D.
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PROGRESS IN 2024

2024 has seen substantial progress toward the T00DM's goals for vaccines, with key advances in prototype vaccines on
platforms aimed at addressing Disease X, in addition to the preclinical and clinical development of vaccines targeting
priority pathogens. Here we highlight a few key advances that could have broader impact on the vaccines R&D
ecosystem and wider adoption potential in the field; however, a more comprehensive overview of progress updates
provided by implementation partners can be found in Annex A.

There have been several significant approvals in 2024 for both new vaccine platforms and candidates for priority
pathogens. One significant milestone was the approval of the first self-amplifying RNA (saRNA) vaccine, zapomeran,
by Japan’s Ministry of Health, Labour and Welfare in late 2023, followed by the EMA's positive opinion recommending
its authorisation for COVID-19 prevention in adults in December 2024. The zapomeran COVID-19 vaccine requires much
lower titres compared to conventional mMRNA vaccines, reducing production costs, and opening up pathways for other
saRNA vaccines in the pipeline, including those for influenza®?> The WHO prequalification of two malaria vaccines—
RTS,S/ASO1 and R21/Matrix-M—using scalable virus like particle technology marked another milestone, offering insights
for both endemic and pandemic response capabilities.” Another notable update was Valneva's Ixchiq live attenuated
vaccine, the world's only licensed Chikungunya vaccine, which received approvals from the U.S. FDA (November 2023),
Health Canada (June 2024) and EMA (July 2024), with additional support fromm CEPI and European Union for technology
transfer to Brazil to facilitate LMIC market access.?4'% |n June 2024, Gavi's Board approved several important vaccine
programmes targeting WHO R&D Blueprint priority pathogens. These include dengue, as well as vaccine stockpiles
against mpox and hepatitis E, although implementation awaits licensed vaccines becoming available. Since outbreak
vaccine markets tend to be small and unpredictable, making them commercially challenging, these approvals provide
important market signals. In response to global trends, Gavi has also updated its methodology for considering new
vaccines, called the Vaccine Investment Strategy. This revised approach now accounts for vaccines' potential impact on
AMR, considers how climate change influences geographical spread, incidence, and severity of disease outbreaks, and
incorporates enhanced economic modelling for endemic diseases, including treatment and delivery costs.®

102 Nature, Self-copying RNA vaccine wins first full approval: what's next? (2023), https://www.nature.com/articles/d41586-023-03859-w.

103 WHO, Malaria vaccine: WHO position paper — May 2024 (2024), https://www.who.int/publications/i/item/who-wer-9919-225-248.

104 Valneva, Valneva Receives Marketing Authorization in Europe for the World's First Chikungunya Vaccine, IXCHIQ® (2024), https:/valneva.com/press-release/valneva-receives-marketing-
authorization-in-europe-for-the-worlds-first-chikungunya-vaccine-ixchig/.

105 CEPI, CEPI expands partnership with Valneva with $41.3 million to support broader access to world's first Chikungunya vaccine (2024), https://cepi.net/cepi-expands-partnership-valneva-413-
million-support-broader-access-worlds-first-chikungunya.

106 Gavi, The Vaccine Investment Strategy (VIS) (2024), https://www.gavi.org/news-resources/knowledge-products/vaccine-investment-strategy-vis.
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ACCELERATING DEVELOPMENT OF PROTOTYPE VACCINES FOR
PRIORITY PATHOGENS

A key goal of the 100DM is the development of prototype vaccine libraries, which would provide globally accessible
repositories of scientific knowledge, data, and rapid response vaccine candidates targeting priority pathogens. These
foundational elements could be swiftly adapted to address novel pathogens with pandemic potential, significantly
accelerating vaccine development. However, alignment among vaccine stakeholders on the vision for a global prototype
vaccine library is still needed, and further consultation is essential to define how such materials could be made globally
accessible. The WHO's ongoing exploration of CORCs could offer a potential framework to advance technical progress
and foster collaboration at the viral family level.

Still, 2024 saw significant progress, including the development of vaccine candidates for priority pathogen families,
achievement of preclinical proof-of-concept for rapid response platforms, and generation of correlates of protection
data — all critical steps toward future vaccine libraries.

CEPI, along with partners in academia and industry, have advanced multiple candidates across a diversity of vaccine
technologies. A few examples include preclinical and early clinical evaluation of vaccines for Lassa Fever (SK Bio,
MRNA & Oxford, ChAdOx) and Junin (Oxford, ChAdOx) as exemplars of the Old and New World Arenavirus families,
respectively, as well as mRNA-based platform candidates for Japanese Encephalitis (SK Bio) and mpox (BioNTech) as
flavivirus and poxvirus prototypes. Moreover, in June 2024, CEPI and the European Commission launched a funding
call for broadly protective filovirus vaccines.”” Additionally, CEPI is supporting later-stage phase 2 trials of viral vector
platform vaccine candidates for Lassa Fever (IAVI), Nipah (Oxford), MERS (Barinthus Bio/Oxford), and Rift Valley Fever
(Oxford). CEPI's enabling sciences portfolio and networks, including assay harmonisation, animal model development,
and epidemiological studies, have been a key enabler for some of this progress, in addition to the use of computational
and Al-assisted tools to accelerate vaccine R&D (see Chapter 2: Synergies).

Further effortsto develop vaccine candidates targeting diseases of regional relevance are being driven by the Developing
Countries Vaccine Manufacturers Network (DCVMN) and WHO/MPP mRNA Technology Transfer Programme partners,
including through regional R&D consortia. Notable candidates include vaccines for COVID 19, Zika (Fiocruz) and
influenza (Butantan and Sinergium Biotech) in Latin America; COVID-19, Rift Valley Fever, Gonorrhoea, and Respiratory
Syncytial Virus (Afrigen Biologics) in Africa; and Dengue, COVID-19 in Southeast Asia (Government Pharmaceutical
Organization Thailand), among others/ 081091012 These initiatives not only address urgent endemic health priorities
but also build scientific and technical capacity to pivot swiftly to outbreak response, ensuring sustainable R&D that
enhances both local and global vaccine development.

In an initiative that could accelerate development and licensure of prototype vaccine candidates, Wellcome and CEPI
launched a £38 million funding call to establish correlates of protection. The programme supports projects across 8
diseases that currently lack licensed vaccines, including Lassa, Rift Valley Fever, Nipah, and Marburg virus. Identification
of correlates of protection could significantly reduce cost and time taken to develop vaccines for diseases with low
incidence or high case fatality rates by serving as alternatives to clinical endpoints, and guiding clinical trial design
where efficacy testing would otherwise be unfeasible. In parallel, they are working with regulators and other partners
to establish a common framework outlining the data requirements for using correlates of protection biomarkers in
licensure pathways.™

As prototype vaccine candidates progress through the pipeline, they generate valuable data on antigen designs,
platforms, and formulations that elicit robust immune responses against priority viral families. This growing knowledge
base will serve as a critical resource that can be adapted and applied to address future outbreaks. However, careful
consideration is needed regarding systems for sharing key information safely, openly, and accessibly—such as through a
future global vaccine library—to enable broader collaboration, incorporate lessons from past outbreaks, and accelerate
future vaccine development.

107 CEPI, CEPI seeks to fund new innovations for broad protection against Ebola and other deadly Filoviruses (2024), https://cepi.net/cepi-seeks-fund-new-innovations-broad-protection-against-
ebola-and-other-deadly-filoviruses.

108 NPR, Whatever happened to .. the Brazilian besties creating an mRNA vaccine as a gift to the world (2024), https:/Awww.npr.org/2024/09/09/g-s1-20882/best-friends-mrna-vaccine-covid-brazil.

109 Fiocruz, Centro Pasteur Fiocruz de Imunologia e Imunoterapia é inaugurado no Ceara (2024), https://portal.fiocruz.br/noticia/2024/05/centro-pasteur-fiocruz-de-imunologia-e-imunoterapia

e-inaugurado-no-ceara.

110 PAHO, New initiative launched to advance mRNA vaccine development against human avian influenza (H5N1) (2024), https:/Awww.paho.org/en/news/29-7-2024-new-initiative-launched-
advance-mrna-vaccine-development-against-human-avian

M Afrigen, pro forma.

M2 PATH, PATH congratulates Thailand on granting conditional approval for emergency use to first locally produced COVID-19 vaccine (2024), https://www.path.org/our-impact/media-center/
path-congratulates-thailand-on-granting-conditional-approval-for-emergency-use-to-first-locally-produced-covid-19-vaccine/.

113 Wellcome Trust, Seeking predictors of vaccine efficacy: identifying correlates of protection to support vaccine development (2024), https://wellcome.org/grant-funding/schemes/correlates-
protection-for-vaccine-development.
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PROGRAMMABLE VACCINE PLATFORMS

In 2024, significant progress was made toward scaling programmable vaccine platform technologies that can be
rapidly repurposed for future outbreaks, including potential Disease X, through strategic investments and partnerships.
In this context, vaccine-related platform technologies encompass both platform development research and process
innovation. These include viral vectors (both replicating and non-replicating) and nucleic acid-based platforms (DNA
and RNA), as well as innovations in vaccine development processes such as thermostabilisation techniques that can be
applied across multiple target vaccines. It also includes research focusing on the administration method of a finished
product, such as vaccine microarray patches.™

CEPI established partnerships with University of Oxford, BioNTech, and Serum Institute of India to enhance the
speed, scalability, and accessibility, of viral vector, mRNA, and protein subunit platforms (see Chapter 4: Sustainable
Manufacturing). While continued development of these programmable vaccine platforms is essential for achieving the
T00DM by enabling rapid adaptation and scalable production of vaccines against emerging pathogens, greater focus
from the global ecosystem is required to expand access to these platform technologies.

VACCINE PLATFORM INNOVATIONS FOR SCALE, AFFORDABILITY,
AND ACCESS

Further platform optimisation and innovation is essential to align novel vaccine technologies with TPPs and enable
equitable deployment. To advance platform optimisation for large-scale production and simplified administration,
BARDA announced up to $500 million in Project NextGen funding in June 2024 for phase 2b trials of novel vaccine
delivery methods, such as nasal sprays and pills, aimed at achieving more durable COVID-19 protection.”™ Meanwhile,
CEPI allocated $17 million to support proof-of-concept studies for innovative technologies, and are managing ten
active projects spanning next generation RNA platforms, alternative delivery systems, and thermostable formulations.
Several of these have progressed to early clinical development." For example, Lemnonex has initiated phase 1 trials of its
thermostable mRNA drug delivery technology, which aims to minimise side effects and enhance accessibility."”

N4 Policy Cures Research G-FINDER, Emerging Infectious Disease R&D Scope, https:/gfinder.policycuresresearch.org/staticContent/pdf/G-FINDER_EID_R%26D_scope.pdf.

15 U.S. Department of Health and Human Services, BARDA awards up to $500 million in Project NextGen funding for vaccine clinical trials (2024), https://mww.hhs.gov/about/news/2024/06/13/
barda-awards-500-million-project-nextgen-funding-vaccine-clinical-trials.html.

116 CEPI, Regional manufacturing pro forma.

17 CEPI, Vaccines R&D pro forma.
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In 2024, the UK Vaccine Network (UKVN) accelerated vaccine development for diseases with epidemic potential in
LMICs through an Innovate UK Small Business Research Initiative, awarding £37 million across 25 projects."® As part
of this initiative, Afrigen Biologics with EnsiliTech, is developing silica-encapsulated thermostable mRNA vaccines to
ensure viability in regions with limited cold chain infrastructure.™ Microarray patches, another thermostable vaccine
delivery platform which could simplify vaccine administration, are progressing into clinical development. In April
2024, researchers from the MRC Unit The Gambia at the London School of Hygiene and Tropical Medicine (LSHTM)
demonstrated successful phase 1/2 trial results for a measles and rubella microarray patch, achieving over 90%
protection rates in infants.?® Building on this progress, in September 2024, Vaxxas initiated a phase 1 trial of its needle-
free avian influenza vaccine microarray patch, which enables lower dose delivery and may improve patient uptake
compared to injected vaccines.”

There are ongoing wider efforts to create innovative solutions to accelerate mRNA vaccine manufacturing and
reduce costs, with Thermo Fisher, DNA Script, and Afrigen Biologics, separately developing enzymatic DNA synthesis
technologies and continuous manufacturing processes.”22 Since 2021, the Wellcome Leap R3 program, co-funded by
CEPI, has advanced dose- and cost-reducing innovations, including self-amplifying RNA products and novel delivery
systems, alongside small footprint modular DNA and RNA manufacturing technologies adaptable for diverse products
and scales. Clinical GMP demonstrations are ongoing, with pre-IND submissions for low dose saRNA vaccines and
MRNA-based mAb therapies targeting respiratory infections and cancer. The program aims to build an economically
sustainable global network of biofoundries for innovation and pandemic surge capacity.*

Innovative platform products should continue to be developed through preclinical and clinical stages, while platform
technologies should advance along Technology Readiness Levels (TRLs) to ensure scalability and readiness for
manufacturing.

18 HMG, pro forma.

9 EnsiliTech, EnsiliTech is proud to announce that it has been awarded a highly competitive research contract from the UK Government's Small Business Research Initiative (SBRI) for the
development of the world's first thermally stable mRNA vaccine. (2024), https:/Awww.ensilitech.com/news/sbri-contract-awarded.

120 London School of Hygiene & Tropical Medicine, Microarray patches safe and effective for vaccinating children (2024), https:/mww.Ishtm.ac.uk/newsevents/news/2024/microarray-patches-safe-
and-effective-vaccinating-children.

121 Business Wire, Vaxxas Initiates Phase | Clinical Trial of Pre-Pandemic Avian Influenza A Virus (H7N9) Vaccine Delivered Using Vaxxas' Novel High-Density Microarray Patch (HD-MAP) (2024), https:/
www.businesswire.com/news/home/20240911909833/en/Vaxxas-Initiates-Phase-I-Clinical-Trial-of-Pre-Pandemic-Avian-Influenza-A-Virus-H7N9-Vaccine-Delivered-Using-Vaxxas%E2%80%99-
Novel-High-Density-Microarray-Patch-HD-MAP.

122 ThermoFisher, pro forma.

123 CEPI, CEPI partners with Afrigen to speed up mRNA vaccine development and access (2024), https://cepi.net/cepi-partners-afrigen-speed-mrna-vaccine-development-and-access.

124 Wellcome Trust, "R3," https://wellcomeleap.org/r3/.
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SUMMARY PLANS FOR 2025

To work towards the overarching goals of having vaccines ready for priority pathogens and Disease X, establishing trial-
ready investigational stockpiles for certain priority pathogens, advancing platform technologies for rapid outbreak or
epidemic response, and optimising vaccine development and production capacity for sustainable manufacturing and
equitable access, the following actions should be prioritised in 2025. IPPS will work with all partners to support their
implementation (see Annex A for Planned Partner Commitments and Priority Actions):

®

®

® O

Advancing clinical development of vaccine candidates for priority viral families through a coordinated
coalition of supporting partners including WHO, CEPI, R&D funders, industry, and regulators aligned with the
WHO pathogen prioritisation framework and emerging WHO CORCs. As part of this effort, global partners should
align to advance a pathogen-specific pilot project to explore the practical implementation of a global vaccine
library approach.

Sustaining investment in development of a diverse range of existing and novel vaccine platform
technologies, identifying platforms that induce robust immune responses for specific viral families. Continuing
progress on innovations in vaccine thermostability and durability, administration routes (e.g., transdermal),
and cost-effective, adaptable, and scalable manufacturing processes. Efforts should include technology transfer
agreements and capacity building with LMIC partners to enhance global access. Planning and implementation
must prioritise decisions and approaches that support equitable access. While geo-diversifying manufacturing
can enhance vaccine uptake and regional self-sufficiency, it often requires substantial initial investments and
may not directly improve access. To address these cost challenges, mechanisms such as the Gavi African Vaccine
Manufacturing Accelerator (AVMA) facility play a crucial role.

Identifying investment gaps in vaccine candidates and platform technologies relevant to 100DM around which
philanthropic, public, industrial, and other funders can coalesce to advance the most promising technologies into
clinical development.

Establishing and implementing economic risk-sharing models to sustain vaccine manufacturing capacity
across diverse platform technologies in interpandemic periods through strategic public-private partnerships. Work
should encompass support for both routine immunisation programmes and epidemic/pandemic preparedness
via mechanisms including advanced purchase commitments, stockpiling arrangements, pooled procurement
systems, and surge capacity agreements. This approach should be developed to create sustainable funding
models that ensure geographic distribution of manufacturing capabilities while maintaining commercial viability
for different market conditions and public health priorities.
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Spotlight 5: H5N1 underscores the need for
= enhanced global preparedness

Throughout 2023-2024, highly pathogenic H5N1 avian influenza has caused widespread mortality in wildlife
and poultry,and demonstrated concerning mammalian transmission, particularly in U.S. cattle populations
and Finnish fur farms. While human cases remain limited with no confirmed human-to-human transmission,
the increasing risk of viral adaptation and spillover highlights critical gaps in our global preparedness.

The recent Finnish experience illustrates both progress and persistent challengesin H5N1response. Following
H5NT detection in 27 fur farms in July 2023 affecting 485,000 animals, Finnish authorities moved to protect
high-risk workers through vaccination. However, despite early planning, regulatory delays postponed the
subsequent vaccination campaign of farm workers until June 2024. While Finland's innovative approach of
vaccinating high-risk workers within a clinical trial framework offers valuable insights, the delays underscore
systemic weaknesses in global response capabilities.

Current H5N1 preparedness mechanisms remain inadequate for an equitable global response. The European
Commission has secured options for 40 million vaccine doses and the U.S. for 4.8 million doses, illustrating
how vaccine supply is yet again becoming overwhelmingly concentrated in high-income countries.®
Manufacturing capacity is mainly reliant on traditional egg-based vaccine technology, and the Pandemic
Influenza Preparedness (PIP) Framework's 10% reserve of real-time vaccine supply is unlikely to meet
equitable global needs in an emergency. 126127

Genuine preparedness for HSN1 demands coordinated advancement in three critical areas: modernised
vaccine approaches to overcome the limitations of egg-based production — moving toward scalable rapid
response platforms, and vaccines with broad spectrum and transmission blocking capability; enhanced
global surveillance at the animal-human interface for early detection of viral evolution; and innovative
delivery methods—such as mucosal, oral, or transdermal approaches—to improve distribution, particularly
in regions with limited cold-chain infrastructure.”® These technical improvements must be coupled with
systemic changes: procurement funding, improved country preparedness, unrestricted trade, and clear
triggers for switching between seasonal and pandemic influenza and scaling up production.”” Without
urgent action on these fronts, the world remains extremely vulnerable to a potential HSN1 pandemic.

125 H. Nohynek and O. M. Helve, "One health, many interpretations: vaccinating risk groups against H5 avian influenza in Finland," Euro Surveill 29, no. 25 (Jun 2024), https://doi.org/10.2807/1560-
7917.Es.2024.29.25.2400383.
126 CEPI, H5N1and spillover risk: Is the world ready to tackle zoonotic influenza? (2024), https://cepi.net/h5n1-and-spillover-risk-world-ready-tackle-zoonotic-influenza.
127 WHO, Pandemic Influenza Preparedness (PIP) Framework, https:/www.who.int/initiatives/pandemic-influenza-preparedness-framework.
CEPI, H5N1 and spillover risk: Is the world ready to tackle zoonotic influenza?
Nohynek and Helve, "One health, many interpretations: vaccinating risk groups against H5 avian influenza in Finland."
128 CEPI, H5N1 and spillover risk: Is the world ready to tackle zoonotic influenza?
129 Nohynek and Helve, "One health, many interpretations: vaccinating risk groups against H5 avian influenza in Finland."




Improvements

to clin

1als

| tr

1Ca

capability and

regulatory
processes



CHAPTER 3 | IMPROVEMENTS TO CLINICAL TRIALS CAPABILITY AND REGULATORY PROCESSES 100 DAYS MISSION

CONTEXT AND AIMS

Enhancing clinical trials capability and regulatory processes is vital for rapid pandemic response.

Sufficient clinical trial capacity and capability, especially in areas
where outbreaks are most prevalent

Coordinated clinical pipelines for this global network of trials
The goals for a clinical Best practices on trial design embedded across global efforts

trials and regulatory Flexible regulatory procedures, including pre-agreed emergency

system to enable a 100- regulatory procedures during a PHEIC
day response remain
focused on: national approvals

Strengthened regulatory capacity in all regions to expedite

Adoption of preparatory regulatory approaches such as platform
technology master files, harmonised cloud-based data sharing
systems and shared risk-benefit frameworks

While there has been notable progress in global clinical trial capabilities and regulatory processes, challenges remain in
strengthening coordination and efficiency. Approval processes for clinical trials vary across countries and regions, and
the regulatory landscape shows differences across product types - DTVs each have distinct pathways, with some being
more established than others, particularly for newer technologies or emergency use authorisations. Clinical trial networks
often rely on project-based funding, affecting the sustainability of research capacity, particularly in LMICs where gaps in
infrastructure and investment continue to impact research capabilities in both routine and emergency situations. The
distribution of research activity relative to disease burden indicates a need to strengthen global research infrastructure
and coordination mechanisms to better align research capabilities with public health needs across different regions.

PROGRESS IN 2024

2024 has seen notable progress across the key objectives of improving clinical trial capability and refining regulatory
processes, with strides made in both readiness for routine trials and preparedness for emergencies. While a
comprehensive overview of progress updates from implementation partners is provided in Annex A, here we highlight
key advances that could have broader impact on the clinical trials ecosystem and potential for wider adoption in the
field. These developments represent a crucial shift toward more harmonised, efficient, and equitable clinical research
practices worldwide.

READINESS: NORMATIVE CLINICAL TRIAL GUIDELINES

Strong normative guidelines for clinical trials are essential for building sustainable research ecosystems that can serve
both routine and emergency needs. Efficiently functioning clinical trial capacity for everyday health challenges creates
the foundation that can be rapidly pivoted during health emergencies. By establishing clear frameworks for routine
research excellence, these guidelines help ensure that when a crisis hits, the necessary infrastructure, expertise, and
collaborative networks are already in place and can be quickly adapted rather than built from scratch. This adaptable
approach, where research capacity serves both regular and emergency needs, is more sustainable and ultimately
more effective than creating emergency-only systems. Major strides toward this goal were made in 2024, with several
landmark guidelines and standards published that strengthen trial effectiveness, equity, and adaptability across the
global ecosystem:

P WHO Guidance: WHO has released comprehensive new guidance on strengthening the global clinical trials
ecosystem. Released in September 2024, this framework outlines essential principles for conducting informative
trials,emphasising effective trial design, ethical conduct, and inclusion of diverse populations. The guidance places
patient and community engagement at the centre of clinical research, from trial design through implementation.
It provides practical recommendations for Member States, funders, and researchers to build sustainable national
clinical trial capacity that enhances both routine research and emergency response capabilities.*°

- U.S. FDA Guidance: The U.S. FDA published important guidance on conducting trials with decentralised elements,
reflecting a growing trend in the use of remote technologies to enhance trial reach and efficiency. Additionally,
the FDA released draft guidance on integrating randomised controlled trials (RCTs) into routine clinical practice,
further embedding trial practices into day-to-day healthcare operations, and paving the way for smoother
integration during pandemics."s?

130 WHO, Guidance for best practices for clinical trials (2024), https:/Mww.who.int/publications/i/item/9789240097711.

131 US FDA, Conducting Clinical Trials With Decentralized Elements (2024), https://www.fda.gov/regulatory-information/search-fda-guidance-documents/conducting-clinical-trials-decentralized-
elements.

132 US FDA, Integrating Randomized Controlled Trials for Drug and Biological Products Into Routine Clinical Practice (2024), https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/integrating-randomized-controlled-trials-drug-and-biological-products-routine-clinical-practice.


https://www.who.int/publications/i/item/9789240097711
https://www.who.int/publications/i/item/9789240097711
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/conducting-clinical-trials-decentralized-elements#:~:text=This%20guidance%20provides%20recommendations%20for,locations%20convenient%20for%20trial%20participants.
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/integrating-randomized-controlled-trials-drug-and-biological-products-routine-clinical-practice

CHAPTER 3 | IMPROVEMENTS TO CLINICAL TRIALS CAPABILITY AND REGULATORY PROCESSES 100 DAYS MISSION [EE

B African Clinical Trial Ecosystem: Significant advances have been made in Africa, where the Africa CDC and
AUDA-NEPAD are leading efforts to optimise the efficiency and impact of the continent's clinical trial ecosystem
and continuing to refine and implement a ten-year execution roadmap.®® Alongside this the African Vaccine
Regulatory Forum (AVAREF) of WHO, as the African Medicines Regulatory Harmonisation (AMRH) technical
committee on clinical trial oversight, supports the development of guidelines and joint review at the continental
level 34 Efforts are underway to support countries to domesticate the harmonised guidelines through regional
economic communities (RECs).®> Additionally the AUDA-NEPAD and AVAREF are supporting regulatory and
ethics oversight harmonisation and strengthening the capacity of scientific reviewers on regulatory and ethics
approval of clinical trials.

EMERGENCIES: RESPONDING TO GLOBAL HEALTH THREATS

While significant progress has been made towards strengthening routine trial capacity, the ability to rapidly adapt these
systems during health emergencies remains a critical challenge. Clinical trials during outbreaks face unique pressures -
from accelerated timelines to complex ethical considerations - yet structured guidance for these scenarios is still limited.
Several key initiatives are working to address these gaps:

. GloPID-R Living Roadmap: Since its release in May 2023, 15 GloPID-R members have endorsed the Living
Roadmap on Clinical Trial Coordination. This roadmap outlines a strategic approach for funders to support better
preparation for coordination of trial networks during emergencies, including the rapid allocation of funds and the
harmonisation of data sharing protocols. The roadmap provides a clear framework for aligning grant conditions
and promoting an equitable research environment during outbreaks.*®

. Pandemic PACT Programme: Launched in March 2024, the Pandemic Preparedness: Analytical Capacity and
Funding Tracking (PACT) programme was designed to coordinate pandemic preparedness and response research
investments, ensuring that resources are deployed efficiently during a health crisis. This programme aims to foster
stronger collaborations between funders, researchers, and trial networks.®”

. University of Oxford pandemic computer simulations to guide future vaccine trials: With up to $2.4 million
funding from CEPI, in May 2024, researchers from University of Oxford are developing a simulation tool that
compares vaccine clinical trial designs based on virus, disease, transmission, and outbreak-specific parameters
known as ‘PREpare using Simulated Trial Optimisation (PRESTO). This tool will help identify the most effective
trial strategies during an emergency and ensure a rapid response to emerging health threats.*®

While these recent initiatives represent important steps forward, their concentration in high-income institutions may
perpetuate existing systemic vulnerabilities and uneven global research capacity.

INTERNATIONAL AND REGIONAL CLINICAL TRIAL NETWORKS

The development of robust clinical trial networks, with strong representation in geographically diverse regions, remains
critical for pandemic preparedness. These networks must be sustainable during routine periods while maintaining the
ability to pivot rapidly for emergency responses. Including diverse trial populations is essential,as MCMs must be proven
safe and effective across different genetic backgrounds to serve all populations who will need them. Progress in 2024 has
focused on building this dual capability, with emphasis on strengthening capacity in LMICs and fostering collaboration
between international and regional partners. Key developments include:

. ADVANCE-ID Network: Supported by Wellcome, the ADVANCE-ID network with its hub in Singapore is progressing
toward conducting registration-standard trials. The network is developing comprehensive capabilities including
regulatory compliance, data management, and community engagement, preparing for its first phase 2 trial for a
novel antimicrobial drug candidate in 2025. This trial, conducted across multiple sites in Asia, will enhance regional
capacity to respond to outbreaks and will provide valuable insights into the capability of networks to pivot in
outbreak scenarios.™®

133 Africa CDC, Meeting Report: Optimizing Efficiency and Impact in the African Clinical Trials Ecosystem (2023), https:/africacdc.org/download/meeting-report-optimizing-efficiency-and-
impact-in-the-african-clinical-trials-ecosystem/.

134 AUDA-NEPAD, African Vaccine Regulatory Forum Technical Committee (AVAREF-TC), https://lamrh.nepad.org/african-vaccine-regulatory-forum-technical-committee-avaref-tc.

135 AUDA-NEPAD, Regional Economic Communities, https:/amrh.nepad.org/amrh-recs.

136 Glopid-R, Launch of a new tool for funders: Living Roadmap will support stronger coordination of clinical trial responses to epidemics and pandemics (2023), https://www.glopid-r.org/launch-
of-a-new-tool-for-funders-living-roadmap-will-support-stronger-coordination-of-clinical-trial-responses-to-epidemics-and-pandemics/.

137 University of Oxford Nuffield Department of Medicine, New Pandemic PACT research programme launched (2024), https:/Awww.ndm.ox.ac.uk/news/new-pandemic-pact-research-
programme-launched.

138 CEPI, University of Oxford pandemic computer simulations to guide future vaccine trials (2024), https://cepi.net/university-oxford-pandemic-computer-simulations-guide-future-vaccine-trials.

139 Wellcome Trust, pro forma.


https://www.glopid-r.org/wp-content/uploads/2023/05/glopid-r-funders-living-roadmap-for-clinical-trial-coordination.pdf
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. CEPI's East and Central Africa Network: In March 2024, CEPI launched a $17 million funding call to establish a
clinical preparedness network across East and Central Africa. This initiative aims to build sustainable clinical trial
capacity in regions most vulnerable to emerging infectious diseases, ensuring these areas are better equipped to
respond to future outbreaks. The regional networks and collaborations will incorporate local context, experience,
and perspectives while fostering sustainable in-country research partnerships. This approach strengthens regional
preparedness, with the goal of enabling the generation of high-quality clinical trial data during disease outbreaks
in as little as 100 days.1“°

- 4SO U s, o -

. International Severe Acute Respiratory and Emerging Infection Consortium (ISARIC) 3.0: Launch of phase 3 of
ISARIC, a global federation of clinical research networks that aims to prevent illness and deaths from epidemic and
pandemic threats. Supported by £16 million in funding from the Foreign and Commonwealth Development Office
(FCDO), the Bill and Melinda Gates Foundation (BMGF), and Wellcome, ISARIC 3.0 will establish decentralised
LMIC-led research hubs, develop innovative data tools, strengthen clinical research capacity, and conduct
collaborative research on priority pathogens including Nipah, dengue, filoviruses, and respiratory infections. This
comprehensive approach aims to build sustainable research infrastructure in regions most affected by emerging
infectious diseases.

. The Clinical Trials Community Africa Network (CTCAN): Launched in 2023 by Science for Africa Foundation and
partners,withsupportfromthe Europeanand Developing CountriesClinical Trials Partnership (EDCTP) programme,
CTCAN establishes a coordinated network of clinical research stakeholders across Africa to sustainably expand
clinical trial capacity. Achievements since its inception include a Network Implementation Plan, integrating with
national regulatory authorities (Nigerian National Agency for Food and Drug Administration and Control (NAFDAC)
and Tanzania Medicines & Medical Devices Authority (TMDA)), and a clinical trial preparedness framework. In 2024,
CTCAN held a joint meeting with EDCTP in Nairobi to advance grant management and science communication.
The network connects 47 institutions across Africa, and through its Clinical Trials Community platform, CTCAN
strengthens regulatory harmonisation, clinical trial preparedness, and knowledge sharing to enable Africa to
conduct high-quality clinical trials for diverse populations.'#'43

. STRIVE Network: Operating across 190 sites spanning North America, South America, Europe, Africa, Asia, and
Australia, STRIVE is evaluating both licensed and unlicensed treatments for respiratory infections through a master
protocol approach. The network is currently conducting a phase 3 trial of the antiviral S-217622 (ensitrelvir) for
hospitalised COVID-19 patients, with the master protocol designed to expand to include other respiratory viruses
including influenza. This adaptive platform approach strengthens global capacity for both routine and emergency
clinical research.!#

. ACTIV Network: The Accelerating COVID-19 Therapeutic Interventions and Vaccines (ACTIV) partnership,
coordinated by the U.S. Foundation for the National Institutes of Health, unites NIH, CDC, U.S. FDA, BARDA,
DOD, EMA, Department of Veteran Affairs, academia, and industry to accelerate the development of COVID-19
treatments and vaccines through a coordinated research strategy. Partners published a review of key lessons from
ACTIV trials which highlights the importance of engaging stakeholders early in trial development, maintaining
flexible trial designs, ensuring representative trial populations, leveraging pre-established clinical networks, and
using extensive outreach to facilitate timely enrolment, particularly in emergency settings.'+

140 CEPI, CT & Reg pro forma.

141 ISARIC, Preventing illness and deaths from infectious disease outbreaks through investigator-led clinical research networks., https://isaric.org/.

142 Science for Africa Foundation, Network for Africa’s clinical trials community established (2023), https://scienceforafrica.foundation/media-center/network-africas-clinical-trials-community-
established.
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STRENGTHENING GLOBAL REGULATORY CAPACITY

Regulatory harmonisation and capacity building have gained momentum in 2024, with notable progress across Africa,
Latin America, and Asia Pacific regions. These regional initiatives are creating more efficient pathways for product
development and approval, while building the expertise needed to make informed decisions during health emergencies.
Strengthening regulatory capacity in multiple regions simultaneously is critical to ensure that future pandemic products
can be approved and distributed more equitably and rapidly. Key developments include:

. African Medicines Agency: Africa has made great strides in regulatory harmonisation through the
operationalisation of the African Medicines Agency (AMA), and 29 countries have now ratified the treaty.“®
This progress has been bolstered by a $12.3 million grant from Wellcome to support regulatory strengthening,
harmonisation, and operationalisation of the AMA¥ Through the AMRH, AUDA-NEPAD is advancing efforts
to streamline regulatory approvals across the continent, ensuring faster access to critical medicines during
emergencies, as demonstrated by their August 2024 expedited evaluation process for mpox vaccines and
treatments, which offers a rapid screening within 10 days, followed by either a 15-day reliance pathway or 45-day
full assessment route.*® Continental harmonised guidelines, processes and templates for evaluating applications
for registration of medicinal products have been adopted and pilot joint assessments and listing is underway. The
continental technical committee on Evaluation of Medicinal Products (EMP) has also adopted an Emergency Use
Listing (EUL) Procedure which will support countries in strengthening their capacity to respond to emergencies.*®

. CEPI's Regulatory Innovation Consortium: Established in January 2024, CEPI's Regulatory Innovation Consortium
focuses on sharing best practices and innovations in regulatory science, including for platform technologies. This
consortium brings together industry members, researchers, funders, and regulators to increase collaboration and
convergence to improve regulatory processes during health emergencies.*®

. Ghana FDA: Ghana continues to demonstrate regulatory leadership asa WHO Maturity Level 3 National Regulatory
Authority with a WHO-Prequalified Quality Control Laboratory status and an AMRH Regional Centre of Regulatory
Excellence on registration and evaluation, and clinical trial oversight. In 2024, Ghana continued to provide technical
assistance to neighbouring African nations, empowering them to achieve comparable standards, building on
achievements like their 2023 regulatory assessment of the R21/Matrix-M malaria vaccine which supported
subsequent approval by Nigeria's NAFDAC.® This initiative supports a unified continental regulatory environment,
promoting regulatory convergence, facilitating expedited approval, access and deployment of vaccines and
therapies, ultimately strengthening Africa's healthcare landscape and enhancing the wellbeing of its citizens.>?

B Attheglobal level, the International Conference of Drug Regulatory Authorities (ICDRA) has been instrumental
in advancing discussions around regulatory harmonisation. A key component of the ICDRA meeting is the ‘pre-
ICDRA' session which includes industry participation and allows for engagement with NRAs to move forward on
regulatory convergence, reliance and systems strengthening. The main outcomes from the ICDRA 2024 meeting
include calls for more aligned global standards in trial design, and preparatory regulatory approaches to streamline
approvals during health crises.>

. Correlates of Protection Framework: CEPI and Wellcome are collaborating with other partners and regulators to
establish a commmon framework for using immune markers to predict vaccine efficacy, aiming to reduce reliance
on extensive phase 3 efficacy studies during outbreaks with high case fatality rates. Their joint initiative focuses on
addressing gaps in data collection and analysis of these markers, supporting more efficient regulatory pathways
for vaccine approval during emergencies.>#1

. Significant advancements were made in regulatory pathways with the refinement of the WHO's Global
Benchmarking Tool plus medical devices, emphasising structured indicators for national regulatory systems.
This progress shows the importance of robust legal frameworks and multi-stakeholder engagement required to
ensure the quality, safety, and efficacy of medical products.’*®
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CHAPTER 4 | ENABLERS 100 DAYS MISSION

Sustainable Manufacturing of Diagnostics, Therapeutics, and Vaccines

The 100DM envisions a global health system that can respond swiftly to emerging threats by ensuring sustainable
manufacturing capacity for DTVs. A key pillar of this effort is developing flexible and scalable manufacturing systems
that can meet routine health needs during interpandemic periods while also being able to rapidly scale up production
in times of crisis. To achieve this, regional manufacturing efforts have been prioritised to secure supply chains, reduce
reliance on global bottlenecks, and promote equitable access to MCMs.

The Regionalised Vaccine Manufacturing Collaborative (RVMC) plays a critical role in driving these initiatives to support
establishing regional production capacity that balances routine and outbreak response needs. In 2024, RVMC published
a framework and a strategy outlining their three-year plan for advocating for regionalised manufacturing, aligning
regional and global efforts, and offering independent expertise to advance sustainable growth of manufacturing
networks globally.®” RVMC supports existing regional leadership and aims to foster inter-regional collaboration including
with Africa CDC, the Platform for Harmonized African Health Products Manufacturing (PHAHM), Pan American Health
Organization (PAHQO), Association of Southeast Asian Nations (ASEAN) Vaccine Self-Sufficiency and Reliance (AVSSR)
initiatives.®® The DCVMN also continues to support partners to accelerate sustainable regional vaccine manufacturing
to advance vaccine candidates for regional priorities.

PROGRESS IN 2024

In 2024, significant progress was made in expanding regional manufacturing capacity, focusing primarily on vaccines
while highlighting critical gaps in regional therapeutics and diagnostics production to ensure equitable access to these
products:
B Africa:
« Africa CDC continues to work towards a target of 60% of local vaccine production by 2040. The AU Member
States have agreed to establish a continental pooled procurement mechanism for health products made by
African manufacturers.'®®
« Gavi launched the AVMA, committing $1.2 billion over ten years to accelerate the expansion of commercially
viable vaccine manufacturing in Africa by offsetting initial costs of process development and production.”®
« CEPI partnered with BioNTech, funding up to $145 million to establish end-to-end mMRNA vaccine R&D and
manufacturing capabilities in Kigali, Rwanda, using COVID-19 mRNA vaccine as a blueprint vaccine for initial
technology transfer.”

P Latin America:
« PAHO member states agreed to a resolution to reformm the Regional Revolving Funds to encourage local
production and innovation projects.'”?
« CEPI partnered with Fiocruz, investing $17.9 million to expand mRNA and viral vector vaccine manufacturing
capabilities in Latin America, including support for the region's largest vaccine production centre at the Santa
Cruz Campus.'”
« CEPlandthe European Union partnered with Valneva to support broaderaccesstothefirstlicensed Chikungunya
vaccine, supporting technology transfer to Instituto Butantan for LMIC market access, funding late-stage studies
to support future regulatory approval in Brazil, and securing access to an emergency stockpile.”*

P Asia:
« CEPI partnered with Serum Institute of India, investing up to $30 million to expand their rapid response
capabilities as the world's largest vaccine manufacturer.”®
« Also supported via CEPI's Vaccine Manufacturing Facility Network program, Bio Farma joined the UKVN
supported UK-SEA Vax Hub, which is advancing mRNA vaccine technologies in the region.””®
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