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NIVI: Establishing a Center
of Excellence for Vaccines
Against Airway Pathogens

Rasmus Mortensen, Statens Serum Institute;
NIVI Research Center




NNF Initiative for Vaccines & Immunity (NIVI)

*  Assessments of airway and systemic immunity

Airway
Immunity

1. Generate knowledge on host immunity, host-pathogen

interactions, and vaccine technologies : :%
: Respiratory Translational Vaccine
2. Translate knowledge into vaccines that provide robust, Pathogens Activities Platforms
durable, and broad immunity against respiratory pathogens
C
@% e portfolio of
NIVI Target Airway platforms for
Delivery

head-to-head
comparisons

pathogens:
e M. Tuberculosis

*  Group A Strep

* Influenza
+ (Disease X) * Assessments of airway delivery (or ‘pull’)
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The Novo Nordisk Foundation novo nordisk

UNIVERSITY OF ; :
CORENHAGER @ Initiative for Vaccines and Immunity foundation

Benefitting people and society

Development

Research, discovery & Vaccine development, clinical
education testing & IP management
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nIVI - new knowledge and innovation . nIVI I
Research Center vaccine development expertise :
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Establishment of NIVI is funded by the Novo Nordisk Foundation
(Approx. EUR 240 million committed for the first 8 years)



NIVI-R is an academic research center anchored at the University of
Copenhagen & Statens Serum Institut

. . Copenhagen Statens Serum Institut
University of Copenhagen

. | ror compioc MR J ¥ , . * NIVI-R partner hub

° NIVI_R main hub ®. and Maersk Tower, N hy Sl AR / & b p

* Relevant research groups
& existing vaccine
development expertise

e Part of existing leading
clinical research and
education environments

* On-site animal- and high-
containment facilities up
to BSL3

* On-site, state-of-the-art
research infrastructure

PLUS: National and international partnerships

* VAXXAIR consortium (Denmark & UK)
* Vaccinopolis (Belgium)

e And many more to come...



nvi, ...
The TB program in NIVI

Goals:
1. Define key mechanisms of protection and pathology in the lung — initial focus on Th17 cells & TLS

2. Identify biomarkers of lung immunity — blood predictors and signals guiding lung “seeding” —
integrate animal and human samples, incl. airway samples from ongoing and future trials

3. Develop next-gen TB vaccine strategies for induction of airway immunity (i.m. vs. mucosal)

Outcomes:
1. Enhanced understanding of vaccine-induced immunity to TB (synergy to other diseases)
2. New vaccines and vaccine concepts for lung immunity

3. Biomarkers to support development of our own and other vaccines
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TB Vaccine Development
Pathway

Elly van Riet, TuBerculosis Vaccine Initiative
(TBVI)
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TB Vaccine
Development Pathway
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Vaccines are recognized to be an important and o®%e
cost-effective tool in reducing the social, health o i
and economic burden of TB
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IMPLEMENTATION PATHWAY




Vaccines are recognized to be an important and o®%e
cost-effective tool in reducing the social, health o i
and economic burden of TB
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TB VACCINE DEVELOPMENT PATHWAY
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TuBerculosis Vaccine Initiative

BUSINESS / PRODUCT CHARACTERIZATION . PRECLINICAL
PROJECT MAMNAGEMENT LEGAL/IP AND GUALITY PRODUCTION PROCESS PRECLINICAL SAFETY IMMUNOGENICITY

PRECLINICAL : /" CLINICAL DEVELOPMENT : MARKETING, ACCESS
PROTECTION/EFFICACY REGULATORY & OPERATIONS CLINICAL SAFETY CLINICAL IMMUNOLOGY CLINICAL EFFICACY AND IMPLEMENTATION




A pathway to accelerate TB Vaccine Development

Discovery Preclinical development, cmc and animal studies

h ETAGE A IECOVERY

Stage A Stage B B N Stage C c Stage D
—— Discovery POC Studies Pre-Clinical Evaluations Prepare FIH/Ph1
MANAGEMENT
ej

PRODUCT Clinical studies, cmc: scale up and validation

EeE 5 -

CHARACTERIZATION
AND QUALITY

|

Stage: Period during which one conduct the activities described in the relevant stage
Launch

’ Gate: Period at which one applies gating criteria to decide whether to move to the next
stage

PRECLINICAL
IMMUNOSENICITY

Critical investment gate

PRECLIMICAL
PROTECTION

EFFICACY ;éz
g
2
STAGE A L

& DISCOVERY
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For you & with you


https://www.youtube.com/watch?v=37Ohy4YtWAE

TB VACCINE
DEVELOPMENT
PATHWAY
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TBVI

P— Working group on animal models

Stage A Stage B Stage C Stage D
Discovery POC Studies Pre-Clinical Evaluations Prepare FIH/Ph1 % \W
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ale up and validatio

Stage G . 1 Stage |
Ph 2B Registration

Coming up:
Working group on implementation

OPEN CONSULTATION FOR YOUR FEEDBACK




Diversifying mn A n .- Ensuring public .....

the pipeline - 11 developmen 4 health impact

THEMES

TBVI®

Basic and A, Anima a4 linica Epidemiology Research to TuBereulosis Vaodine lnitiatve
translational science | model: als and modelling ensure optimal
. implementation

13 Mechanisms and biomarkers of
protection

12 New spproaches to vaccing
discoyery

1.3 Improved yaceine formulation and
delivery

1.4 Contralled human infecoon madel

R&ED ACTION LINES

A1 Attract new investments in TB vaccine RED A2 Develop innovative financing mechanisms A3 Create mechanisms that attract investment in
0 » Develop & comprehensive global value proposition for TR for TB vaccine R&D early stages of&e“hPMt
vacCings « Establish partnerships for joint funding of trizls = Market shaping to reduce comimercial uncertainty
lw + Broaden the funding base with govermments, philanthropy and « Customise calls to the clinical development « Manage intellectual property
donors pathway
- « Attract new entrants

& Funding
=
=]
E B1 Promote timely and open access of data, specimens and Bz Create a mechanism for coordinating open
E ,-\; results sclence
™ 't 5 : Pramote open-access publication and open-access databases « Establish a platform for data sharing
g = Promote tharing of biospecimens = Develop and coordinate systems and procedures
E Opeu « Establish publficly searchable patent databases
i science
[**)
&
> C1 Create a supportive environment for TB vaccines Cz Overcome barriers to delivery and uptake C3 Promote TB vaccine and research literacy

+ Increase pelitical commitmaent + Engage with end-user communitias = Create a global programme for community

= Advocate for development and uptake « Develep approaches for community-level delivery engagement and training

» Harmionise and fast-track regulatory review «» Foster strategic and reciprocal partnerships

Stakeholder « Create innovative incentives
engagement

Figtare 1: TH roadmap with three main themes (I-111), five RED action lines [1-5] and three key enabling conditions (a-¢)
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A = Tuberculosis vaccine
EDCTP R&D roadmap
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science modelling optimal implementation
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- 1 Mxhsqisms and biomarkers of 41 Country-specific data and 51 Health systern conditions for
5 protection . projections vaccine introduction
G 1.2 Mew approaches to vaccine 4.2 Post-licensure studies 5 52 Barriers and enablers of
= discovery vaccine uptake
S 1.3 Improved vaccine formulation and
= delivery
1.4 Controlled human infection model
A1 Attract new investments in TB vaccine RED Az Develop innovative financing mechanisms for Az Create mechanisms that attract investment in early
0 - Develop a comprehensive global value propesition for T8 vaccine RED stages of development
w TB vaccines - Establish partnerships for joint funding of trials - Market shaping to reduce commercial uncertainty
I - Broaden the funding base with governments, philanthropy » Customnise calls to the clinical development pathway - Manage intellectual property
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E €1 Create a supportive environment for TB vaccinas Cz Overcome barriers to delivery and uptake C3 Promote TB vaccine and research literacy

« Advocate for development and uptake
Stakeholder = Harmonise and fast-track regulatory review
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D w « Increase political commitment

« Engage with end-user communities
« Develop approaches for community-level delivery and training

« Create a global programme for community engagement

= Foster strategic and reciprocal partnerships
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1 Basic and translational science

Priority area

Mechanism and
biomarkers of
protection

Progress

Increased insight in roles of trained innate
immunity, of local immunity in the lung,
and of differentimmune cells

Remaining gaps

No mechanism or biomarker
definitively identified

New approachesto
vaccine discovery

High throughput technologies for antigen
discovery and immune mechanisms
developed and in use

Efficacy of responses against these
antigens yet to be determined

Improved vaccine
formulation and
delivery

New vaccine platforms introduced and
new delivery routes explored

Best efficacy so far with the IV route,
unfavourable for implementation
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2 Animal models

Priority area

Progress

Remaining gaps

Optimised animal models

Ultra low dose animal models
developed

No animal model yet predictive for
efficacy in humans

Comparison of vaccine
candidates within and
across animal models

In progress, including for adjuvants

Need to sustain these
comparisons (funding issue)

Animal alternatives

Organoid models available for
infection

Complex multiple organ models for
vaccination in development, but
not yet available

Controlled human
infection model

Triple kill switch Mtb developed as
potential challenge strain

Still to be implemented —if
accepted




3 Clinical trials

Priority area

Progress

Remaining gaps

Trial endpoints

Consensus on POD trial endpoints,
asymptomatic TB as endpoint under
investigation

POl and POR endpoints appear of
limited use for proof-of-principle trials

Correlates of
protection

Advanced technologies available and
work ongoing

No correlate of protection identified

Trial harmonization
and design

Consensus oninclusion of PLWH in
different phases; options for trial
simplification (e.g. no IGRA screening)

Alternative designs to increase
endpoint accrual pose limitations (e.g.
household contacts)

Trial site capacity

Trial site capacity substantially increased

Mainly in geographically restricted
settings (South Africa)




4 Epidemiology and modelling

Priority area

Country specific data
and projections

Progress

Value proposition analyses and studies on
TBI prevalence and vaccine acceptability
underway for various countries

Remaining gaps

Need for easy-to-use tools

Post-licensure studies

Preparations in South Africa

A
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5 Research to ensure optimal implementation

Priority area

Health system conditions
for vaccine introduction

Barriers and enablers of
vaccine uptake

Progress

WHQ'’s Evidence Considerations for
Vaccine Policy Development for TB
Vaccines (ECVP)

Work with NITAGs underway

Remaining gaps

Demonstration studies still in
preparation

Not clear how to address
potential TB vaccine hesitancy
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TB Vaccine Accelerator
Council & Strategic

Advisory Group of Experts

Birgitte Giersing, World Health Organization




Update on the TB
vaccine
Accelerator

Birgitte Giersing
TB Vaccine Accelerator Secretariat

17 November 2025




The TB Vaccine Accelerator aims to expedite progress via
technical and strategic working groups

« Function: Donors, global agencies, governments, manufacturers, and end users can discuss,
identify, and overcome barriers to investment and access.

« Structure: Informs a high-level Council of health ministers, donors and civil society, that serve an
advocacy and political role, as well as provide strategic advice to WHO.

Discovery
- Early

preclinical

Concepl study ration . RITRCUIVENERS |

Product
Vaccine development, Finance &
Research manufacturing & Access

policy

Structure of the TB Vaccine Accelerator & Working Groups

Immunization, Vaccines and Biologicals

29



Technical Advisory Group (TAG) on clinical and policy

Product

weeme, — considerations

policy
Information session to WHO's Strategic advisory group of experts on immunization (SAGE)

Highlights (full report will be published in WER on 5t December)

SAGE noted the results of multi-country, multi-region vaccine clinical trials that will only have
adequate statistical power to detect efficacy in one or two high tuberculosis burden countries may be
extrapolated to other countries unless there are major epidemiological differences. Phase 4 post-
licensure studies may be required to determine effectiveness in other settings or in priority groups where
clinical trials were not sufficient for subgroup assessment.

Considering that only a limited number of Interferon Gamma Release Assay (IGRA) negative subjects will
be enrolled in the pivotal clinical trials, SAGE advised that provisions should be made to collect adequate
data on the safety and immunogenicity of the vaccine in IGRA negative individuals

In anticipation of potential trial outcomes (specifically related to differences in IGRA positive vs IGRA
negative individuals), SAGE proposed conducting scenario analyses, risk assessment and contingency
planning, including the potential efficacy in IGRA negatives

SAGE cautioned that inclusion of asymptomatic tuberculosis as a component of a composite clinical
trial endpoint may compromise the demonstration of efficacy against severe tuberculosis, which is
considered the most robust strategy for vaccine licensure.

Source: highlights-final-1.pdf



https://cdn.who.int/media/docs/default-source/2021-dha-docs/highlights-final-1.pdf?sfvrsn=663ed653_1
https://cdn.who.int/media/docs/default-source/2021-dha-docs/highlights-final-1.pdf?sfvrsn=663ed653_1
https://cdn.who.int/media/docs/default-source/2021-dha-docs/highlights-final-1.pdf?sfvrsn=663ed653_1
https://cdn.who.int/media/docs/default-source/2021-dha-docs/highlights-final-1.pdf?sfvrsn=663ed653_1
https://cdn.who.int/media/docs/default-source/2021-dha-docs/highlights-final-1.pdf?sfvrsn=663ed653_1

Finance &
Access

Product insights

Analysis of late-stage
licencing agreements
and access
provisions

Financing insights

Map global external and
domestic financing
sources, needs & gaps

=

Country insights

Accelerator WG on Finance & Access

Catalysing solutions for
equitable global access and
sustainable financing for
novel tuberculosis vaccines

Map 5 high-burden
country access &
financing plans

for adults and adolescents

Department:
Health
REPUBLIC OF SOUTH AFRICA

Q L5 health
Develop global 10-

year supply & \\w"’ﬂ
demand forecasts A\ \\3; 7

4 G20

SOUTH AFRICA 2025

Catalyzing solutions for equitable global access and sustainable financing for novel tuberculosis vaccines for adults and adolescents

Immunization, Vaccines and Biologicals

31


https://www.who.int/publications/i/item/9789240116900
https://www.who.int/publications/i/item/9789240116900
https://www.who.int/publications/i/item/9789240116900

L]
advocacy &

partnership

Data & Evidence

Engage countries and experts to
identify and address broad and
country-specific gaps in data,
evidence and tools

Learning & Collaboration

Foster cross-sector collaboration
and planning

Decision-making
Enable effective, evidenced-based

decision making for introduction
and scale-up of novel TB vaccines

Trust

Strengthen trust in vaccines to
promote demand and uptake

Contents lists available at 5

Vaccine

VIE} |ournal homepage:

Commentary

New adult and adolescent tub
planning and evidence, Nover

Mohammed Alfageeh *, Sarah Ewart ",
Ina Agustina Isturini’, Prima Yosephii
Sri Rezeki Hadinegoro ', Diah Lenggog
Tereza Kasaeva ', Birgitte Giersing

Reporton
Advancing
Policy and
Decision-Making
for TB Vaccine
Introductionin
South Africa:

A Preparedness
Workshop

Az health

s

Accelerator WG on Country Readiness, Advocacy, and
Community Partnership

%ﬁ health

T
o Department:

~, } Health

N REPUBLIC OF SOUTH AFRICA

{7BXN, World Health
\ivess 7 izati
\x@; ¢ Organization

A-Preparedness-
Workshop-Report.pdf

Immunization, Vaccines and Biologicals
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https://tbthinktank.org/wp-content/uploads/2025/10/A-Preparedness-Workshop-Report.pdf
https://tbthinktank.org/wp-content/uploads/2025/10/A-Preparedness-Workshop-Report.pdf
https://tbthinktank.org/wp-content/uploads/2025/10/A-Preparedness-Workshop-Report.pdf
https://tbthinktank.org/wp-content/uploads/2025/10/A-Preparedness-Workshop-Report.pdf
https://tbthinktank.org/wp-content/uploads/2025/10/A-Preparedness-Workshop-Report.pdf
https://tbthinktank.org/wp-content/uploads/2025/10/A-Preparedness-Workshop-Report.pdf
https://tbthinktank.org/wp-content/uploads/2025/10/A-Preparedness-Workshop-Report.pdf

lllustrative, Work in Progress

Launch of Working Group 4: proposed to be established as
a community of practice

Thematic or Preparedness Convening

0 Organises convenings,
selects co-conveners,
leads content for meetings

an i
© 78 community TB Vaccine %}\ [m\\ @ Q9 9 0 O

gives input & MMM m
prioritises I;ccelera.tor e 4’[\ H 4'[\ H 41\
ideas & ecretariat
th o 2-3 co-conveners from 8-10 experts on the
emes o TBVA proposes themes & relevant geographies or steering committee
ideas to the TB themes (Steerco)
community
ﬁ N
Global TB Community

Governments, implementation partners, civil society, vaccine
developers, academics, people living with TB, etc

Immunization, Vaccines and Biologicals 33
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Workshop Series:
Funding for Late-Stage
TB Vaccine Trials

Shaun Palmer, |IAVI




T20 policy briefs on novel TB vaccine R&D financing

TB burden high

loiw

Recommended country contributions to TB vaccine development and uptake by financial capacity

~ All countries:
contribute fair share
“of funding to TB
vaccine R&D

Contribute to advanced
market commitment

low National income high

Recommended country contributions to TB vaccine development and uptake by research capacity

& A ————
]
=
Provide epidemialogical data | Host clinical trials | Conductvaccine acceptanceresearch | Conduct operational research
Capacity strengthening of domestic
research and manufacturing infrastructure
(e.g.. clinical trial sire preparation,
= leadership training, technology transfer)
a
-
=
2
o
o
=

few Research capacity high

i

Investment Toolbox to Advance TB Vaccine Development through Joint
Action. (2023). T20 India.

Elevating the Leadership of High TB Burden G20 States in the Development
and Delivery of New TB Vaccines. (2024). T20 Brazil.



https://newtbvaccines.org/wp-content/uploads/T20_PolicyBrief_TF6_Investment-Toolbox-to-Advance-TB-Vaccine-Development-through-Joint-Action.pdf
https://newtbvaccines.org/wp-content/uploads/T20_PolicyBrief_TF6_Investment-Toolbox-to-Advance-TB-Vaccine-Development-through-Joint-Action.pdf
https://newtbvaccines.org/wp-content/uploads/T20_TF01_ST04__Elevating_the_Lead_High_Burden_TB_Vaccine_2024.pdf
https://newtbvaccines.org/wp-content/uploads/T20_TF01_ST04__Elevating_the_Lead_High_Burden_TB_Vaccine_2024.pdf

IAVI is leading discussions with global and regional stakeholders to explore @i
innovative financing for late-stage TB vaccine R&D

Enhance the role of high burden MICs in vaccine financing by:

b + Engaging early with diverse regional actors

+ Strengthening the evidence base to address local and regional priorities Regional World Health Summit
New Delhi, India

» Defining conditions for support
25-27 April 2025

* Diversify funders and coordinate resourcing to maximise efficiency q 6 q

and accountability by leveraging existing models and networks

alongside novel approaches World Health Summit 12th EDCTP Forum
Berlin, Germany Kigali, Rwanda
13-15 October 2024 15-20 June 2025

\ Align interests of different stakeholders and ensure robust
g‘vi coordination and leadership to support a whole-system approach

to enhance broader regional health R&D infrastructure and capabilities
-

®

Workshop report: Financing TB vaccines R&D - : :
V\/orkshop report: Towards a proposa| for a novel Technical brief: Towards a proposal for a novel

perspectives. Jun 2025.

African priorities, needs and stakeholder . . .
' TB vaccine R&D financing initiative. Oct 2024. TB vaccine R&D financing initiative. Oct 2024. e


https://www.iavi.org/wp-content/uploads/2025/08/Meeting-Report_TB-Vaccine-RD-Financing-Initiative_12th-EDCTP-Forum-Workshop_23JUL2025.pdf
https://www.iavi.org/wp-content/uploads/2025/08/Meeting-Report_TB-Vaccine-RD-Financing-Initiative_12th-EDCTP-Forum-Workshop_23JUL2025.pdf
https://www.iavi.org/wp-content/uploads/2025/08/Meeting-Report_TB-Vaccine-RD-Financing-Initiative_12th-EDCTP-Forum-Workshop_23JUL2025.pdf
https://www.iavi.org/wp-content/uploads/2025/08/Meeting-Report_TB-Vaccine-RD-Financing-Initiative_12th-EDCTP-Forum-Workshop_23JUL2025.pdf
https://www.iavi.org/wp-content/uploads/2025/06/Technical-brief_TB-vaccine-late-stage-RD-financing-roundtable_JUN025.pdf
https://www.iavi.org/wp-content/uploads/2025/06/Technical-brief_TB-vaccine-late-stage-RD-financing-roundtable_JUN025.pdf
https://www.iavi.org/wp-content/uploads/2025/06/WHS-TB-Vax-RnD-Financing-Roundtable-Meeting-Report_DEC2024.pdf
https://www.iavi.org/wp-content/uploads/2025/06/WHS-TB-Vax-RnD-Financing-Roundtable-Meeting-Report_DEC2024.pdf
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