onitaid @) w

welicome 5-\_‘_ J oo
SAVE LIVES FASTER >

Novel business models for accessible monoclonal antibodies for
infectious diseases in low- and middle-income countries:
Recommendations from a multistakeholder meeting convened by IAVI,
Unitaid, the Medicines Patent Pool, and Wellcome

Geneva, Switzerland, 9-10 March 2023

Monoclonal antibodies (mAbs) represent one of the most important medical innovations in
modern pharmacology. They have become the standard of care for many cancers and
autoimmune diseases in high-income countries and show considerable promise in the
treatment and prevention of many infectious diseases, having a unique and complementary
role with vaccines and small molecules across a range of use-cases. However, mAbs
represent a relatively new technology with unique challenges. There is enormous global
inequity in access to monoclonal antibodies, and a need for investment in novel strategies to
address these inequities. Additionally, while mAbs have promise to prevent and treat
infectious diseases — with recently approved mAbs for the prevention of respiratory syncytial
virus (RSV) and promising mAbs for malaria and HIV in the pipeline — the current
development pipeline remains insufficient. Of the first 100 antibody-based drugs approved in
the US, 41 were for cancer treatment alone, a key public health priority, but only 7 were for
any infectious disease (ID)."

Whilst R&D investment in ID mAbs has increased each year since 2016, it has largely been
focused on developing biodefense and outbreak pathogen products for stockpiling and use
in high-income countries, which has not yielded broader access to innovations in highly
endemic areas.® There has been limited investment in mAbs product development and
optimization for use in low-resource settings, e.g., through yield optimization or lower
dose/lower cost methods of administration. Market and policy barriers currently limit LMICs’
access to existing mAbs for infectious diseases (ID mAbs) and further restrict the investment
in developing new ID mAbs that target diseases of critical importance in LMICs. Challenges
include a lack of coordinated end-to-end financing, as well as technical, manufacturing,
regulatory, and implementation issues:

e The insufficient pipeline for ID mAbs reflects a lack of commercial incentives to invest
in mAbs R&D and optimization for LMIC use.*

e The number of manufacturers globally, overall manufacturing capacity, and market
competition is lower for biologics than for small-molecule medicines, given the
market for mAbs is less mature and due to the increased complexity of
manufacturing mAbs compared to small molecules.

e Manufacturing for mAbs is currently costlier than the manufacture of small-
molecules, affecting how low prices can drop, even in a competitive marketplace.*

e Costs of manufacturing mAbs is affected by access and affordability of raw materials
needed to make and purify antibodies (e.g. fetal bovine serum and protein A)

e Gaining regulatory approval for biosimilars is more complex than for small-molecule
generics, mainly due to the historical requirement for comparative clinical trials and
the limited experience of regulators with review of mAbs regulatory dossiers in many
resource-limited settings.®

e Very few mAbs are included in donor and public sector financing and procurement
platforms, limiting the ability to scale up mAbs access in resource-limited settings.

e Some inherent properties of mAb products (e.g., low-temperature storage
requirements) can present challenges in resource-limited settings.
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These issues must be urgently addressed to ensure the development of ID mAbs and their
equitable access in LMICs.* In March 2023, IAVI, Unitaid, the Medicines Patent Pool, and
Wellcome” — convened a consultation to explore novel business models to enable equitable
access to mAbs in low- and middle-income countries (LMICs). The two-day meeting brought
together over 100 participants (Annex 1) from diverse regions and fields, spanning scientific
experts, biologics manufacturers, product developers, policy experts, global health funders,
regulators, civil society organisations, and community representatives.

Consultation objectives and outputs

The objective of the consultation was to generate momentum and identify innovative
partnership strategies for sustainable, affordable business models to improve access to ID
mAbs in LMICs.

The intended outputs of the consultation were:

¢ Recommendations on viable and sustainable business model approaches for access to
ID mAbs in LMICs

¢ Identification of priority interventions and enablers (voluntary licensing, market-shaping,
de-risking incentives) to support innovative business models

e Cultivating strategic opportunities for novel business model partnerships and synergies

Disease and market archetypes

Different disease archetypes face different combinations of R&D, market, and access
challenges and opportunities. Successful approaches to develop and supply mAbs to LMICs
(viable “business models”) may need to be tailored to address different market challenges.
In order to guide discussions regarding relevant business models, the meeting
conceptualized the different diseases, products, and market combinations in the following
three groups:

e Emerging and re-emerging infectious diseases (EIDs), with a regional focus or
pandemic potential and unpredictable demand, including Ebola virus and “Disease X”
(unknown future pathogen)

¢ Infectious diseases with burden predominating in LMICs, including malaria,
dengue, and rabies

¢ Infectious diseases with significant burden in HICs and LMICs, including RSV
and HIV (“dual” market archetype)

Additionally, we considered a potential novel business model that could take a portfolio
approach to addressing different disease and market combinations.

Box. Case studies of innovation in ID mAbs
Monoclonal antibodies for the prevention of malaria

Several mAbs are in development for use as malaria prophylaxis. All mAbs currently in
development target the circumsporozoite protein (CSP), which is required for sporozoite
entry into liver cells, in effect blocking the onwards spread of the disease (CSP is also the
target of the approved WHO-recommended RTS,S/AS01 vaccine).®” Candidates are in

A With funding support by Unitaid, Wellcome, the Bill & Melinda Gates Foundation and Medicines
Patent Pool.
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preclinical, Phase |, and Phase Il development.®® As one example, the L9LS mAb being
developed by the US National Institute of Allergy and Infectious Diseases with additional
funding from the Bill & Melinda Gates Foundation, demonstrated 88% protection against
controlled human malaria infection in a Phase | trial. LOLS is delivered by a single
subcutaneous injection, with pharmacokinetic modelling suggesting that protection could
last for 6 months. Additionally, the Phase | results suggested that a dose as low as
1mg/kg could deliver a high level of protection.” Crucially for the context of developing
sustainable business models, this low dose (potentially 20mg for a 20-kilogram 5-year-old
child, once every 6 months) could enable relatively low cost of manufacture. Other
candidates are in development.

Monoclonal antibodies for the treatment and prevention of respiratory syncytial virus

Respiratory syncytial virus (RSV) caused an estimated 101,400 deaths in children under 5
in 2019.° Palivizumab, first approved in 1998 is recommended for use in the first 1-2 years
of life in infants at particularly high risk of severe RSV, mainly those born prematurely.’ In
key clinical trials, palivizumab reduced hospitalization rates by 55% compared to placebo,
among children with prematurity or bronchopulmonary dysplasia, and reduced
hospitalization days by 45% in children with congenital heart disease.'"'? Palivizumab is
administered as once-monthly injections during the RSV season, generally meaning 4-5
injections per season.

The high pricing of palivizumab, as well as lack of registration in some countries with high
RSV incidence, such as China and Nigeria, currently limits access in LMICs.* The public-
private partnership between Utrecht Centre for Affordable Biotherapeutics (UCAB),
mAbxience, and WHO is developing a biosimilar that is expected to be 20 times less
expensive (US$250 for five doses), and some manufacturers are targeting a price of US$5
per dose.*

Newer mAbs with improve product profiles for RSV prophylaxis have also entered the
market. Nirsevimab (AstraZeneca), approved by the EMA in 2022 and the FDA in 2023, is
a single-dose long-acting treatment that can provide seasonal protection against RSV and
is being rolled out broadly in the US and EU."'* Other candidates are in clinical
development. Merck is advancing Phase 2b/3 clinical development of clesrovimab for
prevention of RSV in infants and RSMO01 is being developed by the Bill & Melinda Gates
Medical Research Institute (GMRI).">* GMRI have completed a Phase 1 trial in healthy
adults and are now looking for partners to co-develop RSMO01.

It is also worth noting that a vaccine for maternal RSV vaccination (conferring protection to
the newborn) has recently been approved.'® The comparative cost-effectiveness, use
cases, and preferences between maternal vaccination and prophylactic injectable mAbs
will need to be evaluated."”

bnAbs for the prevention of peri- and post-natal HIV transmission

Broadly neutralizing antibodies (bnAbs) are antibodies that neutralize a wide range of
different HIV-1 strains. bnAbs were originally isolated from people living with HIV and are
now being investigated for use in HIV prevention and treatment."®

Numerous bnAbs for HIV prevention are being developed for adult and infant indications.
In particular, in the global health context, bnAbs have attracted interest for their potential
as long-acting prevention for infants at risk of being infected with HIV,?° a population for
which there is a clear need for new prevention tools: There were 130,000 new HIV
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infections in children in 20222" and over 70% of new infections among children arose from
scenarios where the HIV prevention cascade wasn't fully delivered.?

bnAbs offer a range of advantages for the prevention of post and perinatal transmission.?®
Data from Phase 1 studies of multiple bnAbs suggest good safety and pharmacokinetics
in infants, and infant macaque models suggest promising potential use both in prevention
and post-exposure.?*#? Due to most infant transmission occurring during the perinatal and
breastfeeding period, a short-term preventive intervention could have life-long benefits. It
is anticipated that HIV bnAbs will take the form of a long-acting injection, mitigating
challenges with adherence compared to daily oral alternatives, and potentially facilitating
integration into the standard vaccine schedule (WHO Expanded Program on
Immunization). Modeling suggests bnAb prophylaxis for up to 18 months in infants known
to be HIV-exposed at birth could reduce vertical HIV transmission by up to 42% relative to
the standard of care alone depending on the setting, and would be cost effective.?® With
over 1.2 million newborns exposed to HIV each year, effective bnAbs for prevention of
peri- and post-natal transmission would potentially have significant demand volume and
significant potential health impact.?'

Key questions and considerations for addressing the mAbs access challenges

The meeting considered key questions that will need to be answered to drive forward access
to mAbs:

e What are promising access mechanisms, business models, partnerships
opportunities, and enabling elements required to improve access to mAbs? How can
we build and sustain effective end-to-end partnerships and political will to take this
work forward?

e How do business models need to be adapted across market challenges for different
disease contexts: mAbs for emerging infectious diseases with a regional focus or
pandemic potential but unpredictable demand, mAbs primarily for LMIC markets, and
‘dual market’ mAbs for diseases with high prevalence in both HICs and LMICs?

e How can health systems be supported to implement broader use of mAbs?

e How can innovations in manufacturing technology be harnessed to lower the cost of
producing mAbs, make production easier to scale and to expand to other
geographies? What incentives can encourage manufacturers to adopt these
innovations?

e What are industry and product developer perspectives on key barriers and enablers
for affordable access to both currently marketed and novel mAbs in LMICs?

e How can industry be incentivised to develop and broadly commercialize ID mAbs for
which the main market is in LMICs or to commercialize dual market mAbs in LMICs?

e What can be learned from the non-communicable disease (NCD) space in terms of
access strategies?

e What role could LMIC-based mAb manufacturing play in increasing mAb access and
meeting current and future domestic and regional market demand for ID mAbs of
local relevance? What is required to advance capacity strengthening, technology
transfer, and voluntary licensing for biosimilar development and manufacturing or
mAbs regionally? Are there specific business models that could be used to sustain
access to a portfolio of regionally manufactured mAbs of local relevance?

e What are the strategies, including but not limited to voluntary licensing, for intellectual
property management that are compatible with global access to mAbs?
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As more mAbs are developed for IDs with product profiles suitable for use in LMICs and
novel business models which render them accessible, there is an opportunity to change the
paradigm for access to mAbs for all indications, including for NCDs, for which access to
mAbs is currently very limited.

Dismissing the need for expanded access to mAbs as an insurmountable challenge is not
acceptable and does a disservice to the global communities who bear a disproportionate
disease burden but currently face access barriers. As with the scale up of antiretroviral
therapy for HIV treatment, pathfinders may be needed to provide proof of concept for the
viability of sustainable access to life-saving commaodities in resource-limited settings. Models
that are successful in delivering a specific infectious disease mAb could provide a roadmap
for working towards affordable mAbs for other indications. Embedding access considerations
during the initial stages of product development is crucial but not sufficient. There is a vital
need to define the models that will support mAbs reaching global market authorisation,
implementation, and adoption for treating and preventing infectious diseases. Since the
return on investment may not be immediate, global health actors may need to move forward
with tackling this challenge “at risk”.

The points below represent initial recommendations and proposals based on the key
takeaways of the consultation’s wide-ranging discussions. While they do not reflect
commitments from the consultation co-convenors, they are intended as a starting
point to guide more concrete discussions and action planning by a broader, global
community of stakeholders. As a complement to this report, a manuscript
summarizing key takeaways will be submitted for publication in a peer-reviewed
journal.

Recommendations and proposals

An overview of the different disease archetypes, and the challenges and possible innovative
business models for each, is provided in the Table 1. Detailed recommendations and
proposals emerging from the consultation are categorized under four broad headings: 1)
Partnerships & financing for innovation and optimization of mAbs for LMIC needs; 2)
Intellectual property, voluntary licensing, and technology transfer®; 3) Regulatory pathways
and strategies to facilitate mAbs availability; and 4) Market shaping, de-risking, and demand
creation.

B Voluntary licensing is a mechanism for increasing access to a medicine, wherein patent-holders
allow additional manufacturers to produce and sell generic or biosimilar versions of patented
medicines in defined territories for specified uses, before patent expiry, through contractual
agreements with such manufacturers. Technology transfer is a process wherein one drug
manufacturer provides to another manufacturer documentation and process know-how, including
expert human resources, training, and the physical transfer the needed cell lines, plasmids, and other
necessary material.
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Table 1: Market challenges and potential business models for ID mAbs, in different infectious disease contexts

ID -market Example Market challenges Potential business models for Potential business models for Cross-cutting enablers
archetype indications increasing R&D increasing access
Ebola virus e Unpredictable needs, often | e Dual use as medical e Public sector, end-to-end e Coordination among funders
limited commercial markets countermeasures (MCM) to investment model to support and other stakeholders to
and low volumes, except in unlock additional resources mAbs access created ensure end-to-end financing for
Disease X the case of pandemics to incentivize R&D ¢ Investment in new ID mAbs and find effective
(unknown e National/regional outbreak e Public sector/philanthropic modular/decentralized synergies and partnerships
future responses generally driven funding to develop platform manufacturing strategies that o |dentification of ‘champions’
pathogen of by governments and technologies that have both can meet regional needs among governments, agencies,
pandemic humanitarian organizations commercial, non- e HIC subsidies or ‘subscription’ and funders
. potential) e In some cases, may need to commercial/EID indications mechanisms that fund o |dentification of potential
1. Emerging be stockpiled, for example, e Developing and stockpiling development/manufacturing of trailblazer mAbs, in alignment
and re.- in a pandemic ‘libraries’ of promising EID agents with priorities and preferences
?mer*‘?"”g preparedness context, but investigational mAbs that e Establishing manufacturing from affected communities and
|r1fect|ous access to stockpiled have been taken through capacity to meet regular regions
diseases (EID) products is often not Phase 1, available for demand in LMICs and surge e Early-stage investments in
equitable partners to rapidly advance capacity to address outbreaks or product and manufacturing
e May need to rapidly deploy through development as biological security threats process optimization to support
to low-resource settings, outbreaks emerge e Stockpiling LMIC-friendly TPPs and
including for outbreak affordability
response e Supporting both early- and late-
stage coordinated clinical trial
platforms in LMICs that can
provide necessary evidence in
2. Infectious Malaria e Limited or no commercial e Criteria-based economic ¢ Grants and other funding affected communities, including

diseases with
high burden
predominating
in LMICs

Dengue fever

Chikungunya

market in UMICs/HICs

e Large potential user
population but
concentrated in resource-
limited settings

e At scale, demand could
outweigh supply capacity

incentives for developers to
optimize product profile
and manufacturing process
(e.g. market entry rewards
or advance purchase
agreements with volume
guarantees)

conditional on inclusion of
access provisions

e Technology transfer to enable
biosimilar manufacture for LMIC
markets

e Clear financing mechanism and
market-shaping roadmap before
start of Phase 3.

in pandemics

Access considered early in the
R&D process; access conditions
tied to financing and
collaboration models
End-to-end, stage-gated ‘push’
(grant) funding, and innovative
‘pull’ funding mechanisms such
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o Without optimization, Cost
of Goods (COGS) may
dictate a pricing floor that
is unaffordable in LMICs

3. Infectious
diseases with
“dual markets”
(significant
burden in HICs
and LMICs)

RSV
HIV

Pathogens
prone to
antimicrobial
resistance,
e.g.,
pathogens
causing
neonatal
sepsis

COVID-19

o Significant commercial
market in HICs, but HIC
pricing unaffordable in
LMICs, limiting access

e Limited registration of
originator mAbs in LMICs

® mAbs not integrated into
national insurance schemes
or public sector financing in
LMICs

e Grants or incentives for
developing LMIC-adapted
versions of products, where
needed

e Additional business models
from archetypes 1 and 2
may be relevant to leverage
based on the specific
disease profile.

e Establishing a biosimilar market
through voluntary licensing and
technology transfer

e Market segmentation through
tiered pricing or ‘second brands’

¢ Additional business models from
archetypes 1 and 2 may be
relevant to leverage based on
the specific disease profile.

as advanced market
commitments or market entry
rewards

® Product development
partnership models (particularly
for innovator products)

e Voluntary licensing and
technology transfer, where
needed, and complementary
access incentives and policies
(such as use of TRIPS
flexibilities) to enable biosimilar
manufacture for LMIC markets

® Advances in efficient and
harmonized regulatory
approaches

e Procurement approaches that
pool demand and decrease risk
for manufacturers

o Market-shaping mechanisms to
stabilize demand and supply
dynamics, such as advanced
market commitments

e High-quality demand forecasts
based on key stakeholder
consensus, incorporating
market-shaping signals

® Inclusive and needs-based
approach

e Awareness raising, community
engagement, mAb health
literacy, and advocacy to garner
political will and support
integration of mAbs into existing
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financing and procurement
mechanisms

Portfolio
approach

Combined
strategy to
improve
accessto a
selection of
mADbs across
the three
categories
above,
possibly also
adding a mAb
for NCD
treatment.

* Maintenance of
manufacturing suites is very
expensive. A consistent
pipeline is needed to
sustain production capacity.
To enable production for
smaller markets, a portfolio
approach might provide a
viable solution.

3-6 mAbs selected, as defined by regional or global priorities, to
represent a mix of product types (including mAbs for established
infectious diseases with high burden of disease/high expected
volumes [groups 2/3]), mAbs for emerging infectious diseases
with niche markets/low volumes and high uncertainty as those
targeting potential pandemics (group 1), together with mAbs for
non-communicable diseases.

Some of the mAbs in the portfolio included partially on the basis
of having an established commercial market and stable demand
for the product, which could thus provide a reliable income
stream and potentially cross-subsidise manufacture of other
products in the portfolio that have limited commercial markets.
Interventions such as support for technology transfer or pooled
procurement initiatives to facilitate portfolio diversification and
consolidate demand

Investment in production innovations to lower COGS to support
affordability

Investment in modular/decentralized manufacturing strategies
that can meet regional needs
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Key enablers for advancing access

Partnerships & financing for innovation and optimization of mAbs for LMIC needs

Coordination of funding

¢ Significant investments will initially be needed to increase R&D for ID mAbs and create
mechanisms for equitable access. The financing needed can be broadly split into two
categories: product-specific financing (e.g., investments in R&D, biosimilar development,
and procurement) and cross-cutting financing (e.g. for regulatory system strengthening,
voluntary licensing models, capacity building). Innovative financing models will be
necessary and will likely require shared investments by governments, intergovernmental
agencies, philanthropic foundations, and the private sector. International financial
institutions may also play a role.

e Some funders may focus on upstream R&D and capacity building, while others may
focus on market-shaping and providing market entry rewards or supporting procurement.
Public and donor funding for mAbs product and process optimization, R&D, and
technology platforms will be particularly important - with licensing, technology transfer,
and access conditionalities - so that needed mAbs are widely and affordably accessible
in LMICs. Incentives to support local manufacturing of mAbs should also be pursued.
Coordination among relevant funders will be important to ensure ‘end-to-end’ financing.
In some models, coordination between funders of mAbs for ID and NCDs may offer
synergies, for example, in the ‘portfolio’ approach (Table 1). To help facilitate
coordination, selected funders present at the Consultation mapped their active
investments relevant to mAbs in Figure 1, below.

e A pooled funding source could offer one solution for ensuring adequate financing from
discovery through to scale up and to avoid funding fragmentation, which makes
seamless progression through product development to delivery difficult.

Figure 1. Active funding areas along the product development continuum (active
investments of selected funders present at the Consultation only)®
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€ This graphic is not intended to be an exhaustive overview of currently available funding for mAbs,
but rather an indicative illustration of areas along the product development continuum where a
selection of funders present at the Consultation have active investments. Note that future investments
in new areas that may be under consideration are not reflected.
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Identification of “champions’

The design and governance of initiatives to expand R&D and access to ID mAbs should
engage with relevant communities and LMIC governments. This will be important, among
other things, for R&D priority-setting, for ensuring effective plans for access, and for
ensuring a long-term path to sustainability that is not reliant on donor funding.

Initiatives will benefit significantly from having champions: this includes champion
agencies, champion governments, champion funders, champion advocates, and
champion products. A pilot project could be considered, focusing on one or a small
number of ‘champion’ or trailblazer products. These pilots could aim for early impact and
proof-of-concept for business models to expand access. Candidates for a ‘champion’
project could be ID mAbs that are already approved in HICs, such as palivizumab or
nirsevimab for RSV; those in late-stage clinical development, like mAbs for malaria
prophylaxis; and/or those in early development, such as bNADbs for the prevention of
vertical transmission of HIV. Targeted enablers would be needed to accelerate access,
depending on stage of product development.

Prioritization of “champion” mAbs should take place through a consensus-based process
bringing together communities, governments, intergovernmental agencies, and national
agencies at the global, regional, and national levels. Once priorities are defined, these
groups can work together in partnership to help design new financing initiatives,
programmes, and partnerships to advance mAbs R&D and access.

End-to-end collaborative vision for access

Product developers should collaborate with global health actors to develop access
pathways for products. Working together, they must develop an ‘access plan’ for how
products can be delivered affordably in LMIC health systems, strategies for ensuring
timely availability, as well as consideration of the cost of goods, ‘manufacturability’, ease
of delivery, and technology transfer early in the development and manufacturing
processes. This may be especially relevant for ID mAbs that have significant HIC
markets, as these mAbs may have been developed as commercial products only
targeting high-income settings. An access-oriented approach should begin already in the
early stages of development. As planning progresses, there should be access plans in
place for each affected region.

Organizations working on early-stage R&D for ID mAbs need a clear ‘line of sight’ to
what financing and procurement mechanisms are available once their candidate mAb
enters later stages of clinical development. High-quality demand forecasts and
guarantees are key enablers. Similarly, target product profiles, such as those published
by WHO for HIV, RSV, and malaria prevention mAbs,?-3° are critical for directing R&D
efforts and effective coordination of investments.

Pharmaceutical companies and biotechnology SMEs should be encouraged to invest in
the development of mAbs for infectious diseases and to collaborate with global health
actors to enable equitable access. Strategies to broaden access to ID mAbs should aim
to create win-win opportunities for the private sector. This will require identifying the
incentives needed to bring private sector actors to invest in R&D for ID mAbs, and
defining ways of collaborating that support broad LMIC access and enable transparency
around manufacturing costs, drug pricing, and profit margins to make investments
economically viable.

Investing in innovative research, manufacturing, and delivery approaches

Funders, developers, and manufacturers of ID mAbs should leverage advances in
technology and manufacturing strategies, which offer the prospect of lower COGS such
as platforms for large scale manufacturing of mAbs in more agile manufacturing facilities,

10
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as well as more disruptive approaches, including the use of next-generation platforms
such as continuous manufacturing. Further on the horizon are alternative expression
systems (e.g. manufacturing mAbs using plant expression systems or transgenic
animals) and protein engineering. Optimized formulation (e.g., for improved stability such
as by freeze drying, or subcutaneous formulations), and delivery strategies (e.g., nucleic
acid encoded mAbs) could also improve manufacturing efficiency and lower COGS.*'
Dedicated funding may be needed to fully evaluate some of the newer manufacturing
techniques.

e Decreasing the cost of manufacturing (COGS) for mAbs will be a key enabler for
achieving affordable prices and expanding access and may be more important for ID
mAbs for use in LMICs than for mAbs manufactured for high-income markets, where the
ability to charge higher prices makes COGS relatively less important as a cost driver.
Several aspects are important in reducing manufacturing costs:

o Advances in manufacturing strategies have the potential to decrease COGS for
mAbs.3? As mentioned above, these can be divided into the nearer term
possibilities of next-generation platforms and the longer-term exploratory
approaches. Nevertheless, funding may be needed to support the establishment
of newer, lower-cost manufacturing strategies that may carry greater risk of
failure than more established approaches. Funders may need to absorb some of
this risk and incentivise or subsidise the evaluation and adoption of innovative
strategies that reduce COGS and invest in facilities that allow greater agility in
meeting uncertain demand and switching from manufacturing one product to
another. Support may also be needed for biosimilar manufacturers to switch to
next-generation processes, as departure from the processes established for the
reference products (originator antibodies) could pose challenges for biosimilar
regulatory approvals. Regulatory authorities should anticipate the development of
optimized manufacturing processes and devise regulatory standards and
accelerated pathways that confirm safety, efficacy, and assured quality without
creating unnecessary barriers.

o Increasing the potency of antibodies could also reduce costs by enabling lower
doses to be used and requiring smaller amounts per treatment course. In
addition, such dose decreases could enable different delivery formats, for
example subcutaneous delivery, moving away from infusions. Similarly,
extending the circulatory half-life of the antibody can reduce costs per patient
over time by reducing the overall number of doses needed.

e Platform trials could potentially support mAb development in LMICs (both biosimilars and
entirely new mAbs) by sharing clinical trial costs and enabling testing in a variety of
health system settings and countries, importantly including LMICs and endemic
countries.*** While platform trial designs have primarily been used to evaluate
candidates in late-stage development, opportunities to apply platform trial approaches to
earlier stages of development should also be explored. Linking platform trial sponsors to
local/regional mAb biosimilar manufacturers that receive technology transfer for
production could allow an ‘end-to-end’ approach to support regional access to
innovations.

¢ mADb clinical trials should include all relevant populations, including those historically
underrepresented in clinical trials, such as women, pregnant and lactating populations,
elderly people, people with disabilities and co-morbidities, and children.

¢ |n addition, necessary data for regulatory approval of regionally manufactured mAbs
would be easier to collect if clinical trial capacity is reinforced in the region. Funders
coordinating across the development pipeline for one disease (e.g., funding drug
development projects acting on different pharmacological targets) could fund platform
trials cooperatively, which would potentially enable more efficient testing of drug
candidates from different projects.

11
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In addition, there is a need to strengthen the links between mAb discovery and clinical
R&D, and between clinical development and mAb clinical supply. Synergies could be
found between building LMIC capacity in ID mAb manufacturing and building regional
capacity in discovery science, and research and development, both for mAbs
development and for clinical research more broadly.

Tailored business models for financing ID mAbs R&D (see also Table 1)

Investments will need to be tailored to the different market challenges for different
disease and product types. A coordinated system of grants for ID mAbs for LMIC
contexts would provide ‘push’ funding, enabling R&D to begin where catalytic
investments are needed. The development of mAbs for EIDs, in particular, is likely to
require ‘push’ funding (grants) from foundations, governments, and international funders,
as the commercial market may be very limited, and, in the case of planning for ‘Disease
X’ as part of pandemic preparedness, unpredictable by definition.

Viable business models need not be focused purely on the commercial drivers of
success, but on the public health value proposition of products. Where needed, the
public and philanthropic sectors must act in a complementary role with private sector
actors to ensure viable models exist to advance the development, supply and
widespread access to affordable mAbs that are meet health needs in low-resource
settings.

For mAbs for EIDs and IDs with disease burdens predominately in LMICs, product
development partnerships (PDPs) could help effectively bring together funders, public
and private sector organizations working along the product development continuum to
coordinate a pipeline of numerous mAb candidates with a rigorous focus on target
product profiles designed for LMIC access. This may be especially valuable for ID mAbs
that have a limited commercial market and therefore a limited incentive for R&D
investments in HICs.

While outbreaks mostly occur in LMICs, HICs may have a significant interest in the
treatment and prevention of EIDs, due to the potential of outbreaks spreading to HICs
and the fact that many EID pathogens are considered risks for use as bioweapons. In the
US, for example, the Strategic National Stockpile maintains significant volumes of
treatments for certain EIDs (e.g. treatments for Ebola, smallpox, anthrax) as medical
countermeasures (MCM).* The need for preventive agents and treatments for these
pathogens could be addressed through a business model in which HICs subsidize (or
‘subscribe to’) mechanisms that provide supply to meet regular demand in LMICs while
offering surge capacity to rapidly respond to HIC needs.

Innovative financing strategies will be needed to subsidize other mAbs targeting EIDs
that have a narrower use case, such as Lassa fever, that has limited pandemic potential
and is less likely to pose a biowarfare threat.

Libraries of promising drug (or vaccine) candidates could be developed and stockpiled,
whereby public sector or philanthropic actors take a technology through Phase 1 to be
rapidly taken over Phase 2 and further development as outbreaks occur. This approach
could have synergies with the platform trials approach in enabling efficient and partially
‘de-risked’ clinical development.

12
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Financing mechanisms and conditionalities

e ‘Pull’ funding® could play an important role in incentivizing R&D for ID mAbs. For
example, large, centrally awarded financial incentives could be explored. Advanced
market commitments (AMCs), involving a large up-front purchase commitment made
while a product is still in development, have been extensively utilised for vaccine
procurement, but have also been subject to critiques concerning some of their impacts
on innovation and markets, including deterring further R&D and product optimization, as
well as hindering the advancement of subsequent, more affordably priced entrants.
Market entry rewards (MERSs) for indications of relevance to LMICs should only grant a
large lump sum 'reward' to any developer that brings to market a product meeting a
specific TPP and in exchange for meeting access conditionalities. This financing
mechanism has been widely recommended to incentivise antibiotic development,¢3” and
similar instruments could be designed to incentivise the development of mAbs for
infectious diseases, provided TPPs are conducive to LMIC usage. For products that are
in the late stages of development by commercial entities, pull funding may help
incentivize the expansion of manufacturing capacity.

e Purchasing for a stockpile, as seen in the Ebola mAbs stockpile created by US
BARDA,*® can create some supply security and represents significant ‘pull’ funding.
However, pull mechanisms alone are insufficient to guarantee access, as is evident by
the lack of access to Ebola mAbs in LMICs. Pull mechanisms must therefore be linked
with binding access provisions. These could include assurance of volumes to countries
in need; affordability clauses; requirements for voluntary licensing, including through the
Medicines Patent Pool (MPP); technology transfer; and other means to enable a
sustainable and competitive market.

e For ‘dual market’ mAbs, grants, ‘pull’ incentives, or PDPs may help increase R&D for
LMIC-adapted versions. In some cases, developers may only have made plans to
register and market the product in HICs. In these cases, developers should be
encouraged to either register the product in LMICs and offer affordable pricing in LMICs,
or to grant a voluntary licence to enable additional companies to produce and sell the
product affordably in LMICs. Experience from HIV treatment has shown that a strategy of
voluntary licensing with low or no royalties, was acceptable to many HIC-based
developers and effective in reducing costs and expanding treatment access to low- and
lower-middle income countries with significant disease burden.'® Additional incentives
may nevertheless be needed to ensure that such sharing occurs for ID mAbs. And
existing licensing models may need to be adapted to be effective for mAbs (e.g., with
more emphasis on elements beyond patents, such as technology transfers).

e Public sector or philanthropic financing and other support for the development of mAbs
for IDs should include provisions that ensure an ‘open science’ approach to both the
development and manufacture of mAbs. This could include, for example, early open-
source publishing of research results; contributing to open compound libraries,
provisions requiring the voluntary licensing of relevant patents; and committing to
undertaking technology transfer to LMIC manufacturers benefiting from such licensing
agreements. Broad dissemination of research results; increased scientific and product
development collaborations; and sharing of research platforms, product- and process-
related IP, and mAb technology platforms can all accelerate the availability and
affordability of mAbs across LMICs. A more inclusive and sharing R&D ecosystem could

D ‘Pull’ funding describes an economic reward that is realized once a product is approved. Examples
include an advanced market commitment, where a developer is guaranteed a certain procurement
volume if the developed product meets certain criteria, or a market entry reward (prize) awarded by a
funder upon developing a product meeting certain criteria.

13



1 i 1 C dicines
»Unitaid @1 W D) s

SAVE LIVES FASTER w,

realise the public health value of mAbs by supporting a move toward novel and more
equitable business models.

Intellectual property, voluntary licensing, and technology transfer

Early planning for voluntary licensing and technology transfer

e If clear and sufficient market demand exists, increasing the number of manufacturers of
ID mAbs could decrease prices through competition, increase global manufacturing
capacity, and increase supply security (especially key in case of abrupt onset of demand
like in pandemics). Voluntary licensing can also expand product availability into
geographies in which originators lack commercial footprint or interest.

e A key enabler for this would be voluntary licensing of relevant IP and technology transfer
from companies developing ID mAbs to biosimilar manufacturers early on. Technology
transfer can reduce the cost and timelines of biosimilar development and reduce the risk
of failure. It could also significantly reduce the cost and time needed for obtaining
regulatory approval, e.g. by reducing up-front investments needed for developing a
manufacturing process.®

e Experience with voluntary licensing to date illustrates that many large pharmaceutical
companies are willing to share patent rights to enable generic manufacture, especially in
low and lower-middle income countries where they lack commercial markets or for the
purposes of meeting corporate social responsibility aims. Private sector entities that
develop and manufacture mAbs should be encouraged to work with the MPP and
product development partnerships to voluntarily license products to low-cost biologics
manufacturers, ideally LMIC-based, and should undertake technology transfer, including
the transfer of key materials such as cell lines, to enable increased global access at
affordable prices.®

Incentive mechanisms and conditionalities

e Additional incentives may be needed to encourage the sharing of IP and technology
transfer. Strategies to encourage these actions could include monetary incentives,
conditionalities (for example, as part of grants or funding contracts), and political
pressure (for example, high-level advocacy).

e A monetary prize has been proposed for companies that share IP licences to improve
access in LMICs.* Companies may have a greater reluctance to share cell lines than
they have for sharing patents, given that the recombinant cell line for a particular product
could be reverse-engineered for other products: Similar to vaccine adjuvants and other
technologies, the host cell line and vectors may have strategic value in other aspects of
those companies' portfolios. As such, additional incentives may be needed to encourage
such technology transfer.

e Companies may be more inclined to undertake technology transfer on products that are
not a key driver of their commercial portfolio or have particularly high unmet needs in
LMICs. Small and medium-sized biotechnology organizations may also be more ready to
share assets when they do not have significant sales or manufacturing capacity in
LMICs, or do not have plans for commercialization in LMICs.®

14
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A ‘hub-and-spoke’ modelt, like the one currently employed in the mRNA Technology
Transfer Programme, could be explored as a model for increasing mAbs manufacturing
capacity globally. This model is particularly promising, because the partners receiving
technology transfer from the hub promise to share their future innovations with each
other, including with respect to process and product improvements and new disease
mRNA vaccines and therapies. Relatedly, the feasibility of creating a central 'cell bank’ to
store validated cell lines used to manufacture certain mAbs for technology transfer
should be explored to simplify cell line transfers, standardize sharing principles, and
support coordination across stakeholders.

Upper-middle-income countries (UMICs) typically face unique access barriers because
they are at times not included in voluntary licenses. Some better-resourced UMICs have
domestic biopharmaceutical manufacturing capacity, large domestic populations, 1D
burden, and health and industrial development budgets that can help create viable
markets for locally made or imported (biosimilar) ID mAbs.

Many countries have legal mechanisms that enable governments or courts to remove IP
barriers to manufacturing a health product and to ensure supply availability, where
needed to enable affordable and sufficient access, through compulsory licensing,
provided for in the agreement on Trade-Related Aspects of Intellectual Property Rights
(TRIPS). However, compulsory licensing does not mandate technology transfer, and as
a result, prospective biosimilar manufacturers can face considerable challenges in
developing products and establishing manufacturing capacity. Additionally, a compulsory
licence is limited to the country where it is issued, while voluntary licenses generally
cover a large number of countries. Incentives should be created to encourage broad
voluntary licensing, but compulsory licensing may be important where voluntary
measures have failed and where there are pressing health needs.*°

More broadly, governments can support technology transfer for mAbs through
legislation, policy, and financing. This approach combines health, science, and industrial
policy and benefits from synergies across the three sectors. One example of this is in
Brazil, where government technology transfer policy aimed at increasing local
manufacturing capacity for mAbs has enabled technology transfer to public sector and
local manufacturers for many key mAbs, including palivizumab, tocilizumab,
trastuzumab, bevacizumab, rituximab, and adalimumab, among others.*'

Regqulatory pathways and strategies to facilitate mAbs availability

Supporting regulatory collaboration and mutual recognition

Regulatory agencies with extensive experience in biologics, such as the FDA and EMA,
together with the WHO Prequalification Programme, should support other regulators in
reviewing dossiers of ID mAbs for regulatory approval. Engagement between mAb
developers and regulatory agencies early in the development process allows alignment
on the scientific protocol and data required to support rapid registration. Coordination
between WHO policy processes and regulatory processes would be helpful to ensure
that post-approval commitments are streamlined.

E A technology transfer hub brings together in one single place all the elements needed to establish

the technology (including know-how, data, details on manufacturing processes, intellectual property,
and training) and then transfers the fully validated manufacturing process to multiple secondary users.

Recipients (‘spokes’) of technology transfer from ‘hubs’ would be equipped to manufacture (certain)
mADbs to the highest quality standards and to enable their long-term sustainable operation by, among

others, training local staff, establishing supply chains for consumables, and supporting the

development of independent funding streams including through commercial sales.
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Strengthening regulatory networks with mutual recognition through mechanisms such as
the African Medicines Agency, African Vaccines Regulatory Forum (AVAREF), and
WHO Collaborative Registration Procedure (CRP) and can facilitate faster and broader
approval of new mAbs. The WHO Prequalification of Medicines Programme and the
European Medicines Agency’s EU-Medicines for all procedure may provide important
routes for accelerating regulatory approval of ID mAbs for use in LMICs, by working in
close collaboration with a broader constellation of regional and national regulatory
authorities.*>43

Variation in biosimilars guidelines between countries, as well as requirements for
domestic clinical trials in some countries, such as in India, pose regulatory barriers. This
is especially important when numerous biosimilar manufacturers are based in these
countries. Greater regulatory harmonization and discussions on the potential granting of
clinical trial waivers when manufacturers use a process similar to the approved
originator’s process, would help in reducing these barriers.®

For mAbs addressing epidemic or pandemic-prone pathogens or meeting unmet needs
for priority diseases, expedited regulatory approvals (at the global, regional and national
levels) should be pursued as early as possible.

Exploring novel regulatory approaches

Greater use of pharmacodynamic markers and other non-clinical data for the ‘bridging’
of efficacy from a reference product may facilitate regulatory agencies’ approval of
biosimilars of ID mAbs , reducing costs and timelines. Experience in the use of
‘immunobridging’ for the approval of vaccines and to expedite new mAbs for COVID-19
against new emerging variants of concern (approval based on quantitatively comparing
immune response markers in the blood between the original clinical data of an approved
product and the proposed product) has provided additional momentum for these
developments.*45

Given this, increasing use of in vitro (physicochemical) analytic techniques to support
comparability of biosimilars to reference products, capacity-building and financing
initiatives should ensure that relevant analytic equipment is included in their plans,
including, potentially, financing and technology transfer to regional or local regulators to
enable assessment of biologics.

With the development of novel manufacturing platforms for mAbs, receptiveness among
regulators towards approaches that can lower COGS will be important to allow rapid
and wide adoption. Early coordination between developers and regulatory agencies will
be important. Innovative regulatory incentives that could be leveraged to entice industry
to take on manufacturing approaches to lower COGS and support TPP’s aligned with
the needs of resource-limited settings were suggested, however, further engagement
with regulators and with industry to align on potential strategies would be needed.

Regulatory enablers for biosimilars

Where there has been full technology transfer of a cell line and process for
manufacturing a particular biosimilar mAb product, regulatory approaches could be
developed that reduce data requirements compared to those for an entirely new
biosimilar. This, in turn, would reduce costs and shorten timelines.®

Biosimilar developers frequently face challenges in obtaining an originator product as an
analytical comparator during manufacturing process development and for use in clinical
studies to support a regulatory application,*® and obtaining originator product for use as
a comparator can make up a large proportion of biosimilar development costs.®
Encouraging originator companies to provide, on reasonable terms, originator products
for use in biosimilar testing, would help overcome this challenge. Alternatively, use of an
approved biosimilar, if one exists, as the reference product instead of the originator

16



»Unitaid

o
. H ot
% medicines
l 4 patent
welk i\‘- } pool
SAVE LIVES FASTER e

product could help overcome this challenge. In addition, access to reference product for
biosimilar development should be included in access-oriented conditions in R&D grants.

Market shaping, de-risking, and demand creation

Market shaping and de-risking incentives

For ID mAbs in clinical development, a roadmap for ensuring equitable access,
including market shaping where relevant, should be developed from the earliest stages
of R&D to help coordinate and guide developers and funders along the entire product
development pathway.

Successful business models for facilitating the development and manufacture of 1D
mAbs will depend on a mechanism for ensuring sufficient and dependable purchase
volumes. For some products, a certain level of market demand will come from LMIC
health systems undertaking normal procurement. Pooled procurement and centralized
procurement similar to the models used by the Global Fund, the PAHO Strategic Fund,
or UNICEF Supply Division, could be explored for ID mAbs to facilitate demand
consolidation and increase bargaining power.

For other EID mAb or an ID mAbs, demand might not be predicable or adequate to
attract commercial investment. Additional market interventions may be needed to
enable sustainable supply, such as advance purchase commitments with volume
guarantees (which reduces the risk faced by manufacturers), donor-subsidies, or
stockpiling.

Pooled or centralized procurement approaches could help consolidate demand and
facilitate broad geographic availability, particularly for small-volume mAbs. Pooled
procurement strategies could be combined with the 'portfolio’ approach described, and
both could be facilitated by capacity strengthening investments. For example, a portfolio
of 3-6 prioritized mAbs could receive focused funding for expanding manufacturing
capacity (if and where required) and be the focus of a pooled procurement mechanism,
whereby numerous countries with relevant health needs pool demand to procure the
mADbs in the portfolio. This model would be most relevant if entirely new mAbs
manufacturing facilities were being created, for example, to build regional manufacturing
capacity.

Demand creation and forecasting

Detailed LMIC market intelligence, including demand projections and willingness-to-pay
thresholds, will be necessary to support R&D investments, manufacturing strategies, as
well as procurement and capacity-building initiatives. Demand forecasting is challenging
and investments in ID mAb development and manufacture will still have significant
inherent risks. Close cooperation between manufacturers, LMIC governments, and
other funders will be important for dependable forecasting, and better defining the roles
of global health actors in the development and dissemination of market intelligence will
support a structured approach. Committed funding at risk for products that are critically
needed could help mitigate start-up costs and potential losses to enable the portfolio-
based approach (bundling of diverse mAbs as explained above). An initial focus on
existing and authorized mAbs that are suitable for use in LMICs could provide proof of
principle and help pave the way forward for future products.

Local/regional political ownership of projects to expand the availability of ID mAbs are
instrumental to drive forward the actions proposed here. The mAbs agenda should be
integrated into regionalization and localization agendas, and governments and regional
intergovernmental organisations should be involved as partners early on. Community
and civil society engagement and mAb health literacy are central features of demand
creation and will need to be systematically resourced by governments,
intergovernmental organizations, and other partners. Work to support uptake of new ID
mADbs in health systems will require planning efforts and advocacy for clinical adoption,
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proper use, and equitable access. Public sector involvement could bolster political buy-
in, sustainable financing, and the equitable sharing of risk. Public sector manufacturing
could play a key role and has enabled local manufacture and expanded access in some
settings, such as in Brazil, particularly for diseases such as regional EIDs that lack a
commercial market.*” Additionally, there are many opportunities for ‘win-win’
partnerships that offer new income streams for private partners, for example, through
access to new markets, while expanding mAbs availability. The distribution of risk- and
benefits-sharing between public and private partners must be fair and economically
viable.

Expanding the use of mAbs in LMICs will rely on products that meet health system
parameters and address local/regional needs, national health strategy, donor and
national funding, and regulatory capacity and data to support product implementation
decision making. For clinical implementation, depending on the particular mAb and
disease treated, it may also depend on factors such as the availability of diagnostic
technology, clinician familiarity with the treatments, inclusion in clinical guidelines, and
ability to arrange for product administration and follow-up. Investments in R&D to
simplify administration (e.g., avoiding intravenous administration through long-acting
sub-cutaneous injectable formulations) and improvements in logistical networks for
health products at local and regional levels would reduce the costs of delivery faced by
health systems and would likely improve uptake. Investments in health systems
strengthening need to continue in parallel to investments facilitating access to mAbs.

Conclusions and next steps

Several streams of activity need to advance in parallel to make the vision of affordable and
widely accessible mAbs a reality. An action plan for how to advance key recommendations
to ensure a pathway to access could be developed, and a coordinating mechanism, such as
a task team with equal representative buy-in from key stakeholder groups, could help to
galvanise stakeholder interest and investment activities and track subsequent progress in
advancing key recommendations.

Specific next steps to be undertaken by the convenors and participants of this workshop,
along with a broader range of partners and stakeholders, include:

Validating recommendations through tailored deep dives to include further perspectives
on key topics, especially from additional LMIC stakeholders (including governments and
communities) and industry representatives.

Gathering additional perspectives, including from public health stakeholders in LMICs,
to identify a small number of short-term proof-of-principle target mAbs across one or
more disease areas,

Aligning on and identifying funding for focused, coordinated actions by stakeholders
across the full continuum to enable access to mAbs.

A focus on cross-cutting interventions to be implemented that can enable equitable
access to mAbs more broadly.
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Elvis Garcia Takeda
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World Health Organization
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Ministry of Health, Republic of Korea
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Singergium Biotech
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Hani Kim RIGHT Foundation

Hayato Urabe Global Health Innovative Technology Fund

Hong Liu Gates Medical Research Institute

lan Dalton Foreign, Commonwealth and Development Office
Ike James Medicines Patent Pool

Isaac Chikwanha

Global Health Innovative Technology Fund

Jacqueline Kirchner

Bill & Melinda Gates Foundation

Jacques Cholat
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James Kimotho

Kenya Medical Research Institute

James Love
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Janet Ginnard

Unitaid
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Lydia Ogden Johnson & Johnson
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World Health Organization

Matt Barnhart
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Meg Doherty
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United States Agency for International Development (USAID)
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Richard Isbrucker World Health Organization
Robert Seder US National Institutes of Health (NIH)
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Ministry of Health, Indonesia
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Johns Hopkins Bloomberg School of Public Health
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Sandra Nobre Medicines Patent Pool
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European Medicines Agency (EMA)
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Bill & Melinda Gates Foundation

Suerie Moon

Geneva Graduate Institute
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Korean Health Industry Development Institute
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University College London
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Council of Scientific and Industrial Research

Victoria Dovgan

Medicines Patent Pool

Wenny Indriasari

Ministry of Health, Indonesia

William Terry Fisher

Harvard University

Wim Vandevelde

Global Network of People Living with HIV
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Medicines for Malaria Venture (MMV)

Xavier Frapaisse

FX Frapaise Pharma Consulting
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