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Executive summary

Objectives

A four-hour virtual SAC meeting was held on Wednesday 26 July 2023. The main objectives were to:

provide a general overview of the Lassa programme, including the Target Product Profile (TPP) and
current portfolio composition

review the proposed strategy for broadening the portfolio in order to de-risk a late-stage candidate
consider the suitability of a candidate to enter late-stage development

evaluate CEPI’s proposed LMIC commercial manufacturing strategy

It was highlighted that CEPI was not seeking a go/no-go decision for any one candidate but rather asking for
scientific input on the proposed progression of the Lassa fever vaccine portfolio.

Advancing the development of CEPI’s Lassa portfolio

The SAC was supportive of CEPI expanding the portfolio to de-risk the portfolio, and was particularly
interested in exploring mRNA and novel antigens in addition to existing partners

The SAC discussed the value of different platforms in different scenarios

The SAC felt that it is too soon to narrow CEPI’s scope to preventive vaccines only as:

o The current CEPI Target Product Characteristics (TPCs) allow for protection maintained by
boosters, and experience with Ebola suggests that national authorities are unlikely to accept
use of a vaccine as preventive if it will require re-administration in the event of an outbreak

o Projected manufacturing capacity falls short of what would be required for a preventive
campaign, particularly if booster doses are required.

Several participants encouraged CEPI to consider broadening the TPCs with regard to
immunogenicity to include cell-mediated immunity (particularly T cell response) as well as
neutralising antibodies.

Plans for phase 2 trials and community and regulatory engagement

A discussion was held around where Lassa primarily occurs, noting the large percentage of cases
occurring in Nigeria. It will be important to plan where trials occur and the approach to regulatory
approvals.

Inclusion of pregnant women in phase 2 trials was seen as critical, with awardees’ current plans
involving them too late — Developmental and Reproductive Toxicology (DART) studies and early
regulatory (and ethics committee) engagement were strongly recommended.

It was reiterated that proactive risk communication will be paramount to ensure that endemic
countries are well-informed about the vaccine upon availability.

Manufacturing strategy

A discussion was held on the importance of data to plan for manufacturing activities, and to think
through tech transfer and when this should occur
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Introductions

The Lassa Fever programme constitutes CEPI’s largest investment to date outside of COVID activities. As of
2023, there are several candidates moving rapidly towards field efficacy clinical trials and, as such, CEPI is
keen to engage the SAC on a number of critical issues.

The main objectives of the meeting were to:
e provide a general overview of the Lassa programme, including the TPP and current portfolio
composition
o review the proposed strategy for broadening the portfolio
o consider the suitability of a candidate to enter late-stage development
e evaluate CEPI’s proposed LMIC commercial manufacturing strategy
CEPI was asking for scientific input on the proposed progression of the Lassa fever vaccine portfolio.

A particular welcome was also extended to the external invited guests who had been asked to join based on
their specific Lassa Fever expertise:

Sylvanus Okogbenin is the Chief Medical Director for the Irrua specialist teaching hospital, a centre of
excellence for management, control and research of Lassa fever in Nigeria. He was recently appointed as
Chair of the Institute for Viral Haemorrhagic Fevers and Emergent Pathogens, and has a particular interest in
Lassa fever in pregnant women — a particularly vulnerable group with high mortality and morbidity.

Ifedayo Adetifa is the Director General of the Nigerian Centre for Disease Control and Prevention. He is an
infectious disease epidemiologist with a focus on vaccine epidemiology.

ITEM 1: Advancing the development of CEPI’s Lassa portfolio

When CEPI made its original investment into six Lassa vaccine candidates, its end goal was to successfully
deliver at least one through early clinical development and into stockpile for use in an outbreak.

However, substantial improvements in the generation of epidemiological data over the last few years have
caused CEPI to reconsider its position. Data have shown that Lassa is very much a seasonal disease, with
active seasons from December to April, and is also predominantly zoonotic, with minimal human-to-human
transmission. In light of this, CEPI believes that targeting preventive vaccination may be a more appropriate
strategy, and so is now working towards a fully licensed vaccine and beginning to prepare for clinical efficacy
trials in affected countries. Of note, the WHO TPP that was developed as part of the R&D Blueprint efforts
around Lassa fever included both preventive and reactive strategies.

CEPI is also committed to playing a role in building the infrastructure that will enable research and
implementation of a vaccine in endemic regions, and so continues to fund a variety of enabling activities in
parallel, including:
o aclinical trial site readiness programme in West Africa which will, amongst other things, involve
working closely with in-country partners to develop fit-for-purpose trial protocols
o support for the definition of biomarkers
e development of a CMC framework to support LMIC manufacturing, and
o the ECOWAS-RegECs regulatory programme funded by EDCTP which aims to align clinical trial
applications with stringent regulatory authority standards.

Portfolio overview
CEPI’s target product characteristics (TPCs — based on the WHO TPP), are as follows:
o Safe and effective prevention of Lassa Fever disease (all lineages)

o Safety and reactogenicity comparable to WHO recommended routine vaccines
o Immunogenicity demonstrated by induction of neutralizing antibody response
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e Appropriate for use in all populations including children, pregnant women, and people living with
HIV

e Appropriate for use in routine preventive vaccination campaigns

o Injectable using standard volumes and routes

e Storage at 2-8°C (preferred)

There are currently four vaccine candidates in CEPI’s Lassa fever vaccine portfolio; two clinical and two pre-
clinical. All four candidates use the same antigen — the glycoprotein C precursor from the Josiah strain (clade
V).

The three most advanced candidates are viral vector-based vaccines, with two of the rVSV programmes being
built on platforms similar to Merck’s Ervebo, which is known to have a favourable reactogenicity profile
including in children and pregnant women. The third viral vector candidate uses the ChAdOx1 platform which
has the positive characteristics of there already being a well-defined safety profile and demonstrated success
in manufacturing at large and commercial scales.

The final candidate is an mRNA-based vaccine. This programme has the benefit of building up mRNA vaccine
capacity within both the developer and the antigen but will also feed directly into CEPI’s vaccine library
programme.

Additional activities that CEPI is considering (and in some cases already pursuing) include:

o expanding the portfolio by a) actively adding candidates and b) networking with other developers or
funders

o including arenaviruses in the vaccine library programme, in which CEPI is attempting to identify
antigens that could be common to a virus family, and then create exemplar vaccines for use in
outbreak setting

o investigating the protective capacity of antibodies, T cells and other immune mediators, to help
accelerate the development of any new and next generation candidates

o developing a centralized laboratory network to enable information and capacity sharing.

The critical questions that CEPI asked of the SAC were as follows:
e What is the SAC’s opinion on the current portfolio?
o Isthe current portfolio sufficient to de-risk a lead candidate as it moves into Phase IT and III trials?
o  What are the main gaps?
e Does the SAC agree with CEPI’s updated strategy to develop a preventative rather than reactive
vaccine?

Key points in the discussion

How cost of goods are factored into the CEPI TPCs was raised, noting that the rVSV candidate is based on the
same platform as an Ebola vaccine. It was noted that the developer, in collaboration with a CDMO, has
developed a more efficient, optimized manufacturing process to help deliver relatively lower cost of goods;

however, the price will be contingent on final dose selection and production scale.

The role of pre-existing anti-vector immunity in the target population and the impact of future clinical trials
was raised. It was noted that efforts are ongoing, but this was not expected to be an issue/to cause issues.

A discussion around dose finding was held, and CEPI Management noted that some dose finding was done in
phase 1, but that this will be further refined in phase 2a.

Regarding CEPI’s current portfolio:

e Including mRNA in the portfolio was noted as positive. It is hoped that the inclusion of multiple
antigens in the mRNA vaccine will broaden the immune response.
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e CEPImight add cell mediated immunity to the TPC moving forward (which is included in the WHO
TPP).

o Thereis no single candidate that is both single dose and has the thermostability set out in the TPCs.
This should inform CEPI’s work with existing partners, and potential future investments.

o Itwasnoted that there are two rVSV candidates, and CEPI is actively reviewing data of both to inform
how it progresses the portfolio.

e Itwas noted that the portfolio and individual candidates can be viewed to have risks, as is common
with vaccine development.

Overall, the SAC agreed that there would be benefit in CEPI expanding its portfolio based on the known
probability of success of these types of programmes.

The SAC was generally supportive of investigating novel antigens.
The approach to a preventative or reactive vaccine

Although the epidemiological data suggest that a preventive vaccine would be most effective, the SAC felt
that it is too soon to narrow CEPI’s scope:
e doing so would put pressure on a lead candidate to achieve a level of broadness and duration of
protection that is not yet guaranteed.
o there may be value in having both preventive and reactive candidates in the portfolio.
e categorising the vaccine either way at this point will not change the approach to efficacy trials
o the CEPI TPC allows for protection maintained by boosters, but WHO’s experience with Ebola
suggests that national authorities are unlikely to accept use of a vaccine as preventive if it will require
re-administration in the event of an outbreak.
o projected manufacturing capacity falls short of what would be required for a preventive campaign,
particularly if booster doses are required.

ITEM 2: Plans for phase 2 trials and community and regulatory engagement

It is important that CEPI balances its investment approach across the portfolio and ensures all necessary
stakeholders are engaged in the finalising of trial protocols for Lassa Fever.

CEPI should consider the equity impact of plans to have more advanced PhlII analysis done outside of Nigeria,
and the importance of capacity building. It was noted that CEPI has issued a site readiness request for
proposals which would support a breadth of sites.

It is important to have an inclusive design, including pregnant women and it was suggested that conducting
DART studies and engaging with national regulatory authorities as early as possible would be beneficial and

help to facilitate regulatory approval.

There are lessons to be learned from the COVID-19 vaccine roll out, with regards to community engagement,
how to manage safety concerns, and ensuring support for vaccination.

In addition to the work of the ENABLE study, it was suggested more proactive search for cases could be

helpful, e.g., a simple temperature check every two weeks may help to identify some of the milder cases
which ordinarily may be missed.

ITEM 3: Manufacturing strategy

The current priorities for the CEPI Lassa programme from a manufacturing perspective are:
e toestablish timelines for technology transfer to a LMIC facility, and
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e tomitigate any risks associated with this transfer by supporting the facility to advance their
capabilities.

The strategy for achieving these goals is being collaboratively developed by CEPI, the CDMO and the rVSV
developer, with additional guidance sought from AVAREF and other national regulatory agencies. Mindful
that the manufacturing strategy will be dependent on demand, CEPI has also commissioned a demand
assessment for Lassa.

Thermostability

The SAC discussed thermostability, and the ideal temperature for vaccines, noting some would require
specific efforts to have a formulation at 2-8°C.

Clarification questions and general comments

A discussion was held on the manufacture location in the short and longer term, and the need to balance
speed and ensuring consistency of material.

Does the SAC agree that a parallel manufacturing option is a prudent approach?

SAC members would be pleased to see a Lassa vaccine ultimately manufactured by an LMIC manufacturer but
agreed that having a parallel track to minimise risk makes sense.

Does the SAC have any comments regarding the introduction of a 2-8°C formulation?

It was noted that although a 2-8°C formulation would of course be preferable, there are recent examples of up
to 320,000 people being successfully vaccinated with a -80°C formulation in equally challenging settings. As
such, some SAC members felt that efforts to develop the 2-8°C formulation could be a distraction at this point

in time, given the other programme challenges still to be resolved.

The importance of not making later changes to the formulation given the additional clinical studies that may
be needed was noted.
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