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Disclaimer

This presentation has been prepared and produced by Cereno Scientific AB (publ) ( A Ce rSecni oe n tsolefy ifoc €greno
S c i e n inves$tar présentation and may not be used for any other purpose. Unless otherwise stated, Cereno Scientific is the
source for all data in this presentation. Such data is provided as of thisp r e s e n tdaté anaissdlgect to change without notice.

This presentation includes forward-looking statements. These forward-looking statements involve known and unknown risks,
uncertainties, and other factors, which may cause Cereno S c i e n tadgtubliresuwits performance, achievements, or industry
results to be materially different from those expressed or implied by these forward-looking statements. Forward-looking
statements speak only as of the date of this presentation and Cereno Scientific expressly disclaims any obligation or undertaking
to release any update of, or revisions to, any forward-looking statement in this presentation, as a result of any change in Cereno
S c i e n expdctatior® ©r any change in events, conditions or circumstances on which these forward-looking statements are
based.

This presentation does not constitute or form part of, and should not be construed as, an offer or invitation for the sale of or the
subscription of, or a solicitation of any offer to buy or subscribe for, any securities, nor shall it or any part of it or the fact of its
distribution form, or be relied on in connection with, any offer, contract, commitment or investment decision relating thereto, nor
does it constitute a recommendation regarding the securities of Cereno Scientific.

The information in this presentation has not been independently verified.

No regulatory body in Sweden or elsewhere has examined, approved, or registered this presentation.
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Welcome &
opening remarks

Mike Ward

Global Head of Life Sciences & Healthcare Thought
Leadership, Clarivate (moderator) Cereno Scientific




Todayos program

13:00 Welcome & Opening remarks 14:30 Coffee break
Presented by Mike Ward, Global Head of Life Sciences & Healthcare Thought
Leadership, Clarivate (moderator) 14:40 Advancing CS1 into Phase Ilb in PAH
13:05 Leadership, growth and reshaping Presented by Dr. Rahul Agrawal
treatment paradigms
Interview with Sten R. Sérensen, CEO at Cereno Scientific and Mike Ward 14:55 From Phase lla to market 1 clinical
development path for CS1
13:20 Company progress and pipeline Panel with Sten R. Sérensen, Dr. Rahul Agrawal, Dr. Bjorn Dahléf, CSO
momentum at Cereno Scientific, and Mike Ward
Presented by Sten R. Sérensen, CEO at Cereno Scientific 15:20 CS16s value proposition in
13:35  Pul terial hypertension i di biol market
' uimonary arterial hypertension 1 disease biology, Panel with Sten R. Sorensen, Dr. Rahul Agrawal, Dr. Bjorn Dahlof, and
current treatments and unmet needs Mike Ward
Presented by Prof. Marc Humbert, Université Paris-Saclay (virtual) 15:35 Cereno Scientific - Strategic focus and
_ : L : objectives
13:50 Patient perspective i living with PAH Presented by Sten R. Sorensen
Presented by Hall Skara, PHA Europe _ _
_ _ _ 15:50 Questions from the Audience
14:05 What meaningful change in therapy is
desirable for patients? . : : :
16:00 Networking and informal discussions

Panel with Prof. Marc Humbert, Hall Skara, Dr. Rahul Agrawal, CMO and
Head of R&D at Cereno Scientific, and Mike Ward
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_ Questions can be email to IR@cerenoscientific.com
Questions? during the event.

Any questions not answered will be followed up.

Cereno Scientific
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Leadership, growth and
reshaping treatment
paradigms

.
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Sten R. SOrensen Mike Ward
CEOQO, Cereno Scientific Clarivate

CerenolScientific



Company progress and
pipeline momentum

Sten R. SOrensen
CEO, Cereno Scientific
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Cereno Scientific - Pioneering new treatments to enhance and
extend life

® Founded 2012, Gothenburg | Subsidiary in Boston
® Pioneering new treatments for rare heart & lung diseases

® Epigenetic modulation through HDAC inhibition

I anew approach with disease-modification , GO Co
pOtentiaI | [T ||. ICIT”,,n i i
® 2 clinical-stage programs | 1 preclinical program & “” | HH . nhlunlwwL
i
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SCIENTIFIC ADVISORY BOARD

World-renowned Senior Advisors

Dr. Bertram Pitt Dr. Deepak Bhatt Dr. Gunnar Olsson

Prof Emeritus in Medicine - Cardiology, Director at Mount Sinai Heart Center, MD, PhD in Medical Sciences,
University of Michigan School of Medicine New York City Dr. Valentin Fuster Karolinska Institute. Former global R&D
Professor of Cardiovascular Medicine head CVD and Gl at AstraZeneca,

>

Dr. Raymond L. Benza Dr. Gordon Williams Dr. Faiez Zannad
George M. and Linda H. Kaufman Prof of Medicine, Harvard Medical Prof Emeritus of Therapeutics and
Academic Chair of Cardiology, Sentara School Cardiology, Université de Lorraine

Health; Section Chief, Cardiology, Eastern
Virginia Medical School

Cereno Scientific

Dr. Michael Holinstat

Prof. at University of Michigan Medical
School; and Director Translation
Research, Cereno

Don de Bethizy
Vice Chair of Board at Argenyx. Former
CEO of Santaris Pharma, Co-founder
Targacept, Advisor to NDA group




Cer e nHDAGI portfolio untaps the potential of epigenetic
modulation in cardiovascular and pulmonary diseases

THE LANCET
Cerenobds HDAC inhibit or Biseaseimgdfying lelensents of eardiovascular [ Healthy Longevity

Histone deacetylase inhibitars far cardiowasoular conditions

modification and pulmonary diseases addressed by HDACI: [ sty ionguiy

e L LR

1. Reverse pathological remodeling
Anti-fibrotic
Anti-inflammatory

Pulmonary pressure reduction

o= Gl N

Anti-thrombotic (fibrinolytic, anti-

platelet)

Histone modification
by acetylation

Source:1. Ferreira JP, Pitt B, and Zannad F, Lancet Healthy Longev 2021;2,e371-379; 2. Bisserier M. et.al. Vasc Biol. 2020 Jan;2(1):R17-
R34. 3. Duenas-Gonzales, A, et al, 2008, Link; 4. Han, W., et al, 2021, Link; 5. Kabel, A., et al, 2016, Link; 6. Lan, B., et al, 2015, Link; 7.

[ ] [ ] [ ]
Ce reno SC e nt | f| C  zhao, L. etal, 2012, Link; 8. Cardinale, J., et al, 2010, Link; 9. Costalonga, E., et al, 2017, Link; 10. Seet, L., et al, 2019, Link; 11. Wu, S., et

al, 2015, Link; 12. Larsson, P., et al, 2016, Link; 13. Saluveer, O., et al, 2014, Link; 14. Svennerholm, K., et al, 2015, Link.



http://www.medicinabiomolecular.com.br/biblioteca/pdfs/Cancer/ca-1457.pdf
https://www.frontiersin.org/articles/10.3389/fonc.2021.687362/full
https://pubmed.ncbi.nlm.nih.gov/27526269/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4309681/
https://www.ahajournals.org/history/6f28306c-65d8-4a86-9ebf-6d9a42057949/10.1161_circulationaha.112.103176_7949.pdf
https://pubmed.ncbi.nlm.nih.gov/20679181/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0184302
https://pubmed.ncbi.nlm.nih.gov/30456449/
https://pubmed.ncbi.nlm.nih.gov/25749053/
https://onlinelibrary.wiley.com/doi/10.1111/jth.13527
https://pubmed.ncbi.nlm.nih.gov/25295869/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4373842/

Growing research activity underscores therapeutic potential of
HDAC inhibition - >37 research published 2025

SPRINGER
NATU RE nature > cell death & disease > review articles > article nature

. . Review Article = Open access = Published: 18 March 2025
The Role of HDAC3 in Pulmonary Diseases Unraveling the metabolic-epigenetic nexus: a new
Review | Published: 17 March 2025 ome > Molecularand Cellular Biochemistry > Article

frontier in cardiovascular disease treatment
Volume 203, article number 47,(2025) Cite this article

Jnlocking cardiac health: exploring the role |EEEEEEEE RTINS EIIEELIFRSEL
Cell Proliferation Of CIaSS I H DACS in ca rdiova SCU Iar d isea ses Cell Death & Disease 16, Article number: 183 (2025) | Cite this article

in basic and clinical sciences

Open access | Published: 14 July 2025
REVIEW @ OpenAccess & @

) o ) ) Volume 480, pages 5613—563.7,(3025) Cite this article . . - T H E LANC E T
Role of Histone Deacetylase and Inhibitors in Cardiov Rewrltlng the Vascular Scrlpt: eplgenetlc Respiratory Medicine

modifiers as scribes of metabolic
reprogramming in pulmonary hyper Future treatment paradigms in pulmonary arterial

hypertension: a personal view from physicians, health
authorities, and patients

Diseases

Li-Ying Zhang, Yue-Yue Wang, Ri Wen, Tie-Ning Zhang &% Ni Yang &2«

First published: 11 June 2025 | https://doi.org/10.1111/cpr.70077 |  ~* VIEW METRICS

Review | Published: 03 September 2025

REVIEW article Volume 103, pages 1279-1298, (2025) Cite this article
Front. Physiol., 24 June 2024 x fro nt i e rs Franck F Rahaghi, Marc Humbert, Marius M Hoeper, R James White, Robert P Frantz, Paul M Hassoun, Anna R Hemnes, Steven M Kawut,
. . . ey Vallerie V McLaughlin, Gergely Meszaros, Peter G M Mol, Steven D Nathan, Mitchel A Psotka, Farbod N Rahaghi, Olivier Sitbon,
Sec. Integrative Physiology - Review article
] Norman Stockbridge, Jason Weatherald, Faiez Zannad, Sandeep Sahay
Volume 15 - 2024 | https://doi.org/10.3389/fphys.2024.1405569

Interplay between genetics and epigenetics in lung fibrosis

Targeting histone deacetylase in cardiac  Anita valand >, Poojitha Rajasekar >, Louise V. Wain **, Rachel L. Clifford "

d Iseases * Centre for Respiratory Research, Translational Medical Sciences, School of Medicine, University of Nottingham, UK
b ingham NIHR Biomedical Research Centre, Nottingham, UK
© Biodiscovery Institute, University Park, University of Nottingham, UK
4 Deparment of Population Health Sciences, University of Leicester, Leicester, UK
® NIHR Leicester Biomedical Research Centre, University of Leicester, Leicester, UK

Ce reno Few key independent publications by the scientific community



Increasing global visibility and engagement

Continuing to establish Cereno Scientific on a global stage

60 press releases 15 new quality 5 panel discussions ~14 meetings
in English during 2025 journalist connections at key conferences across /conferences
(global trade) Sweden, Europe and US with focus on investors,
(earned) partnering discussions
Interviews for APM News, BioPitch, High engagement from journalists
BioBuzz, Health & Wealth by BioStock, and we know they are following the
' in/Citeli ' Cereno stor . . p- .
riealio, Serip/ciieline, BIoSpot Fub. / 5 scientific conferences presenting
Cereno data
U ISTHi Apr;
U 5th Baltic PH Conf. Kaunas, Lithuania;
3 award | 1 AHAT Nou
shortlists/ win i BPS 2025, Belfast, Ireland:
i CVCT - Dec
U Cereno shortlisted for Company of the . )
Year 2025 1 published manuscript
U Sten R. Sérensen, shortlisted for CEO i  CSO014 in Journal of Thrombosis and Hematology

of the Year 2025

U Bjorn Dahlof, Best Deal Maker Exit
from G U Ventures ORIGINAL ARTICLE - Articles in Press, December 10, 2025 * Open Access

Novel histone deacetylase inhibitor, CSo14, attenuates in vivo thrombosis while
maintaining hemostasis

: journal of
J thrombosis and haemostasis®

Livia Stanger * - Pooja Yalavarthi * - Reheman Adili * - ... - Bjprn Dahl5f 45 - Joan Beckman 2 - Michael Holinstat A7 & .. Show more

Cereno Scientific



Cer eno0s HDAG mpelmaibk positioned to make
significant impact in cardiopulmonary diseases

Preclinic Phase | Phase Il

CS1 Pulmonary Arterial Hypertension
Proprietary oral reformulation of VPA (PAH)
Class | HDACiI

CS014

Pulmonary Hypertension 1 Interstitial
Proprietary NCE, oral and

precision deuterated VPA Lung Disease (PH'”—D)
Class | HDACi

CS585

PRA Rare Thrombotic Disorders
Oral, selective, and potent

HDACI Portfolio

Note: Progress bars are only an estimation, not to scale.

Cereno Scientific



Focused development strategy for CS014 7 from IPF to PH-ILD

as initial target indication
oy Cereno Scientific

Cereno Scientific broadens development focus for CS014 to
pulmonary hypertension associated with interstitial lung disease

Cereno Scientific (Nasdaq First North: CRNO B), an innovative biotech
pioneering treatments to enhance and extend life for people with rare
cardiovascular and pulmonary diseases, today announced that it is broadening
the development focus of its HDAC inhibitor CS014 to pulmonary hypertension
associated with interstitial lung disease (PH-ILD). The broadened focus is
intended to support a more clinically relevant Phase Il program, strengthen the
development potential of CS014, and address a patient population with very
high unmet medical need.

A High unmet need
A Poor prognosis
A Need for disease-modifying therapies

The underlying rationale for this
strategic focus is that we believe it
will enable us to get CS014 faster to
market at lower cost and with a
higher probability of success.

Sten R. Sérensen
CEO

U Significant potential for CS014 to deliver patient value

Cereno Scientific




Cereno delivered on all fundamental Sector Analyst

R&D milestones for value inflections Current valuation - 6,6BSEK
In 2025
Q Positive Phase lla data readout for CS1 in PAH 6,6 BSEK

Q Expanded Access Program (EAP)
Q FDA Fast Track Designation for CS1 in PAH

0 FDA green light for CS1 Phase llb trial in PAH

2,3 BSEK

0 Successful completion of a Phase | study for CS014

Feb @34Jan (&R6
Edison Group

Cereno Scientific

Source: Based on available equity research



2025

From 400k cash to a 2.1
billion SEK Market Cap

Reflects progress and milestones achieved to date

Included. in
Nasdaq First
North 25 Index

Listed on 12 000

Nasdaq First shareholders
North

2.1 billion SEK

7 000 market cap
shareholders

IPO

: .2 billi EK
300+ shareholders ~4IBIIER =

market cap
2012 2014-2015 84 million SEK
] market cap
10 shareholders, 10 shareholders,
Foundation Appointed expert

Board and CEO
Cereno Scientific

Data per January 2026.




Realizing value in biotech: Cereno is built for strategic partnering
and value realization

Portfolio management R&D by Cereno, alone or with partner Partnering/Exit
) CS1in PAH Early- phase development —— » _
- Co-development with
v potential partners or out-
Currer?t |, CS014in PH/ILD Clirlleell Zae licenses
portfolio and IPF - Co-commercialization
: o * _ - Out-license and/or M&A
CS585in rare Finalized pivotal trials i Exi
. n
1 t.hl’O.mbf)tIC For narrow indications with less > @ it
indication capital-intensive trials

é@ Advance assets @ De-risk WPartner at the right time

o]

Cereno Scientific




Realizing value in biotech: Cereno is built for strategic partnering
and value realization

Portfolio management R&D by Cereno, alone or with partner Partnerino/

_ CS1in PAH | Early- phase development L
~iopment with

potential partners or out-

Current ) CS014 in PH/ILD licenses

portfolio and IPF - Co-commercialization
) - QOut-license and/or M&A
CS585 in rarz _
—* threg For narrow indications with less > el 24
capital-intensive trials ) »» /
-auvance assets @ De-risk WPartner at the right time

Cereno Scientific




Why Cereno in rare disease - leveraging epigenetic modulation
through HDACI delivering disease-modifying capacity

A High unmet need

A Orphan Drug Designation (ODD) provides market exclusivity
A Premium pricing

A Faster development timelines

A Less capital intensive*

A Incentivized development path

A Attractive deal value

A High revenue potential

Cereno Scientific

*Compared to non-orphan drug development (for common disease)




Cereno Scientific

Enhancing and extending lives of people living

with rare cardiovascular and pulmonary diseases
* v




Pulmonary arterial
hypertension T disease
biology, current treatments
and unmet needs

:
& :

=

;

Prof. Marc Humbert
Université Paris-Saclay

Cereno Scientific



Prof. Marc Humbert, MD, PhD
Chairman of CS1 Phase llb Trial Steering Committee

A Dean and Professor of Respiratory Medicine at the Université Paris-Saclay

Faculty of Medicine in Le Kremlin-Bicétre, France
A Past President of the European Respiratory Society (ERS),

A Chief Editor of the European Respiratory Journal (2013-2017)

A Section Editor in charge of Pulmonary Vascular Medicine.

A Received numerous several scientific distinctions across the US and Europe

Cereno Scientific




Pulmonary Arterial Hypertension in 2026

Professor Marc HUMBERT

Centre deRéférencedef Q1 & LIS NRIliSoyiaird 2 v
Service dd’neumologieet SoinsintensifsRespiratoires
InsermUMR_S 999
Hopital Bicétre
AssistancdPubliquec Hopitauxde Paris
UniversitéParisSaclay
Le KremlinBicétre
France

.
LSRN S European
o ' '3 Reference

oy
, 058’ Network
K ¢

. IJ complex diseases enee . I ®
AP-HP. : . wenmiinaz 111y Inserm .
Université PulmeTension ‘ ﬂj QeSPI i ' universite
I'Hypertension Pulmonaire Z»mm Lo A»C‘U[. Filiere Maladies Respiratoire Institut national PA R | S O SAC LAY

pqriS-Schay Assnstance Pubhq de la santé et de la recherche médicale

Hépitaux de Par Hpt|
Bicétre — France




Pulmonary Arterial Hypertension (PAH) - fatal disease without
spontaneous improvement and cure

A Progressive narrowing and PAH disease progression
pathological remodeling of the
pulmonary vessels, ultimately
leading to right heart failure and

Healthy heart and lungs

death
Pathological vascular
A Life expectancy 2.5 years without remodeling
therapy, 7.5 years with current | |
Pulmonary arterial
therapy

hypertension

l

Right heart failure

A No cure for PAH except for lung
transplantation

Sou T M. H mbert, Patholo gy and p th biology of pulmon yhyp erten state of the art al d rch perspectives. European Respiratory Journal 2019 53(1): 1801887,
S.Rosenk z. Systemic Con q of Pulmonary Hyperten nghtSd ed Heart Failur C ulatio VIm 141Nmb 8;
Harrison W. F et.al. Characteristic: fp atients with pulmon y t ial hyperten f om an nnovauve compreh ns| Iw rld patient data reposito ry

Pulmon yC culatio VIm13I ue3; Hoper M. et.al. Age, risk and o tm n idiopathic pulmonary arter Ihyprt . European Respiratory Journal 2018 51(5): 1800629
lllustration: Cereno Smenufic



Haemodynamidaefinitions of pulmonary hypertension

Definition
PH

PrecapillaryPH

Isolated postcapillary PH

Combined postand pre
capillary PH

Exercise PH

Haemodynamiaharacteristics
MPAP>20mmHg
MPAP>20mmHg

t! 2t miig

PVR >2 WU

MPAP>20 mmHg

PAWP >15 mmHg

PVRKH 2 |

MPAP>20 mmHg

PAWP >15 mmHg

PVR>2 WU

MPAP/CO slope between rest and exercise >3 mmHg/L/m

Humbert M, et al.EurRespir J 202:



Overview of symptoms and signs of pulmonary hypertension

Dyspnoea on exertion (WHO-FC)

Fatigue and rapid exhaustion

Dyspnoea when bending forward (bendopnoea)
Palpitations

Haemoptysis

Exercise-induced abdominal distension and nausea
Weight gain due to fluid retention

Syncope (during or shortly after physical exertion)

Rare symptoms due to pulmonary artery dilation®

Exertional chest pain:

dynamic compression of the left main coronary artery
Hoarseness (dysphonia):

compression of the left laryngeal recurrent nerve

(cardiovocal or Ortner’s syndrome})

Shortness of breath, wheezing, cough, lower respiratory
tract infection, atelectasis:

compression of the bronchi

Signs of PH

* Central, peripheral, or mixed cyanosis

* Accentuated pulmonary component of the
second heart sound

¢ RV third heart sound

¢ Systolic murmur of tricuspid regurgitation

¢ Diastolic murmur of pulmonary regurgitation

Signs pointing towards
underlying cause of PH

» Digital clubbing: Cyanotic CHD, fibrotic lung
disease, bronchiectasis, PVOD, or liver disease

= Differential clubbing/cyanosis:
PDA/Eisenmenger’s syndrome

= Auscultatory findings (crackles or wheezing,
murmurs): lung or heart disease

*» Sequelae of DVT, venous insufficiency: CTEPH

¢ Telangiectasia: HHT or SSc

¢ Sclerodactyly, Raynaud’s phenomenon, digital

@ESC @ ERS—

ulceration, GORD: SS5¢

Signs of RV backward failure

= Distended and pulsating jugular veins
* Abdominal distension
= Hepatomegaly

~» Ascites
) * Peripheral oedema

Signs of RV forward failure

*» Peripheral cyancsis (blue lips and tips)
» Dizziness

e Pallor

= Cool extremities

¢ Prolonged capillary refill

E

@ESC @ ERS—

Humbert M, et al.EurRespir J 2023



Transthoracic echocardiographic parameters in the assessment of pulmonary hypertens

Dilated RV with basal Rv/LV
ratio >1.0;
four-chamber view

Enlarged right ventricle;
parasternal long-axis view

RVOT AT <105 ms '\‘ .
notc

RVOT acceleration time of
pulmonary ejection <105 ms
mid-systolic ‘notch’ indicative of
pre-capillary PH

Diastole Systole

Reduced right ventricular
fractional area change (<35%);
four-chamber view

End-systolic

' Peak TRV

>2.8m/s

RA >18 cm?

Increased systolic peak tricuspid
regurgitation velocity (peak TRV);
measured with continuous

wave Doppler

Enlarged right atrial area
(>18 cm?);
four-chamber view

Flattened interventricular septum
(arrows) leading to ‘D-shaped’ LV;
decreased LV eccentricity index;
parasternal short-axis view

o

M-Mode

(=
TAPSE
<18 mm

Decreased tricuspid annular
plane systolic excursion (TAPSE)
measured with M-Mode (<18 mm)

<2.l em >50%
>2.1 em >50%

3(0-5)
8(5-10

>28m/s

Estimation of systolic pulmonary
artery pressure (sPAP);

sPAP =TR pressure gradient +
estimated RAP

©

IVC  Collapse® eRAP IR

lPeakTRv >2.1 em <50% 15 (10-20)

~

Distended inferior vena cava
with diminished inspiratory
collapsibility; subcostal view

A
E
§ <9.5cm/s

Decreased peak systolic (S)
velocity of tricuspid annulus
(<9.5 cm/s) measured with
tissue Doppler

)

Presence of pericardial effusion;
four-chamber view;

parasternal short-axis view;
other views (e.g. subcostal view)

@ESC ® ERS—

Guidance for right heart imaging by
TTE for all patients with suspected PH

Humbert M, et al.EurRespir J 202



PULMONARY HYPERTENSION

Prevalence ¢ ’
iy g
) % Global ’@ e
1% : )
& population ¥ © =&
Pulmonary congestion in b+ i Sanea
ost-capillary PH 5 4
i il iy 3 = Right heart
. < ) failure
Pulmonary vascular disease / 2 l
. . o |
obstruction in pre-capillary PH AT | 2y
10 20 30 40 50 60 0 2 3 & 18 &
mPAP (mmHg) PVR (Wood units)

CLINICAL CLASSIFICATION E

PH with unclear
and/or multifactorial
mechanisms

PH associated with

pulmonary
artery obstructions

PH associated with
lung disease

PH associated with
left heart disease

Pulmonary arterial
hypertension (PAH)

THERAPEUTIC STRATEGIES J

Medical therapy IpcPH: PH-lung disease: Surgical therapy: Optimized
* PAH drugs s Treatment of LHD* e Optimized care of  « PEA treatment of
« CCB in underlying lung Interventional: underlying disease
. disease
responders CpcPH: « BPA « Potentially: PAH
Lung ¢ Treatment of LHD*  Severe PH: Medical therapy: drugs (trials)

transplantation * Potentially: PAH

drugs (trials)

« Potentially: PAH
drugs (trials)

* PH drugs

Humbert M, et al.EurRespir J 2023



Pulmonary Arterial Hypertension :
a severe pulmonary vascular disease

ACause : progressive structural remodeling of the small pulmonary arteries

AConsequences : right heart failure and death

Humbert M, et al. Lancet Respir Med 20z



o To To Po

Pulmonary Arterial Hypertension :
arare disease

Rare: prevalence 15-50/million (incidence 6/million/year)
Pat hophysiology: pul monary artery endotheli al c el
Drugs: 15 agents approved in the last 30 years (orphan drug status)

Lung transplantation: if refractory to medical therapy

Activin

o
o o0
oo ®

Endothelial

cell

Humbert M, et al.EurRespir J 202



Pulmonary arterial hypertension
Impaired endothelialdependent vasodilatation

Normal pulmonary artery PAH pulmonary artery

Adventitia

VASO VASO
DILATATION CONSTRICTION
S0 0 2 eProstacyelin o« Endothelin 7 7 2 2 2 s
Il I S e I 2P A - Nitric Oxide > Serutunin ProoaV oW IS e I
* EDHF activity « Angiotensin-I|
* Apelin .

Endothelial
cells

Vascular smooth Elastic
muscle cells lamina

Humbert M, et al.EurRespir J 202



PAH treatment: Targeting 3 major dysfunctional pathways

R . Advances in Therapeutic Interventions for Patients
Treatment of Pulmonary Arterial Hypertension With Pulmonary Arterial Hypertension

, ) ) Marc Humbert, MD, PhD; Edmund M.T. Lau, MD, PhD; David Montani, MD, PhD;
Marc Humbert, M.D., Ph.D., Olivier Sitbon, M.D., and Gérald Simonneau, M.D. Xavier Jais, MD; Oliver Sitbon, MD, PhD; Gérald Simonneau, MD

N
SN

§

.
=3

Endothelin pathway |

Prostacyclin pathway

Vessel 2
Endothelial | Nitric oxide pathway lumen

) / cells \
Pre-pro-endothelin = pro-endothelin \ - l

Nitric oxide pathway Prostacyclin paﬁwnyl

Arachidonic acid =3 prostaglandin I,

e /ﬁ
5 -arginii itrulli > derivatives L-arginine — 4
\ L-arginine —3 L-citrulline @ | — =% T
Endothelin — )] SS———— - Prostacyclin = D — - —
receptory = -

o e (prostaglandin 1) —— e
Endothelin-1 s ——
e = ) Endothelin-1 ———
N \ Nitric oxide ¢ . / (Vasoconstriction and proliferation)
Endothelin |

> Nitic oxide :
mm———"CAMP. / (Vasodilatation and antiproliferation) === _ Prostacyclin
—)w e W () Exogenous / . (Vasodilatation and antiproliferation) =
receptor T e ~ o . Endothelin —
an(aggnisu —_>'e %—Endothelin' re—— @/—F <GMP g, Vasodilatation / l>/,&w,; f*\(mﬂm
- receptorg. T — =

anti-proliferation - ,pv,/f'
Vasoconstriction —

proliferation : 5 Vasodilatation S — g & == i O— = i : C O
) = i anti-proliferation | T —— " L — = e i
C——— P o ’ ~— Selective ETA #| Dual ET receptor - 5 Non-prostanoid %
— S receptor antagonists antagonists /_ bl e IP receptor agonists
Smooth muscle—"" = i — e CAMP
—— E = — -
cells S - = \\ \\_’,
‘\%{// GTP > cGMP—> GMP [ /_> S
2 2/‘\,\;\\ - = —

N Engl J Med 2004;351:1425i 36 Circulation 2014;130:2189i 208



Targeting the Prostacyclin, Endothelin and NO Pathways

The Nobel Prize in
Physiology or
Medicine 1982

"for their discoveries concerning

prostaglandins and related biologically active

substances"

)

Sune K.
Bergstrom

E} 1/3 of the prize
Sweden

Karolinska Institutet
Stockholm, Sweden

b. 1916
d. 2004

Bengt | John R. Vane
Samuelsson

E} 1/3 of the prize E} 1/3 of the prize

Sweden United Kingdom

Karolinska Institutet The Wellcome
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A COMPARISON OF CONTINUOUS INTRAVENOUS EPOPROSTENOL (PROSTACYCLIN) WITH
CONVENTIONAL THERAPY FOR PRIMARY PULMONARY HYPERTENSION

ROBYN J. BARsT, M.D., LEwIs J. RUBIN, M.D., WALKER A. LONG, M.D., MiCHAEL D. McGooN, M.D.,
STUART RICH, M.D., DAvID B. BADESCH, M.D., BERTRON M. GROVES, M.D., VICTOR APSON, M.D.,
ROBERT C. BOURGE, M.D., BRUCE H. BRUNDAGE, M.D., SPENCER K. KOERNER, M.D.,

DavID LANG M.D., CesAr A. KELLER, M.D., SRiNivas MURALL, M.D.,

BARRY F. URETSKY, M DA M. CLAYTON, PHARM.D., MARIA M. JOBSIS, B.A.,

SHELMER D. BLACKBURN, JR., ., DENISE SHORTINO, M.S., James W, Crow, PH.D.,

FOR THE PRIMARY PULMONARY HYPERTENSION STUDY GROUP*
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Sildenafil Citrate Therapy for Pulmonary
Arterial Hypertension

Nazzareno Galié¢, M.D., Hossein A. Ghofrani, M.D., Adam Torbicki, M.D.,
Robyn J. Barst, M.D., Lewis J. Rubin, M.D., David Badesch, M.D.,
Thomas Fleming, Ph.D., Tamiza Parpia, Ph.D., Gary Burgess
Angelo Branzi, M.D., Friedrich Grimminger, M.D., Marcin Kurzyna, M.D.,
and Gérald Simonneau, M.D., for the Sild fil Use in Pulmonary Arterial
Hypertension (SUPER) Study Group
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BOSENTAN THERAPY FOR PULMONARY ARTERIAL HYPERTENSION
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Barst et al. N Engl J Med 1996; Rubin et al. N Engl J Med 2002; Galié et al. N Engl J Med 2005



Unmet need in the modern management era

Despite drug discovery and development PAH remains a devastating condition
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Predicted (NIH Registry)

No. at risk

All patients 56

I I

12 24
Time, months

69 98 113 120 127

36
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Humbert M et al. Circulation 2010;122:1§63



Evolving paradigm
From sequential to initial combination therapy

m

Sequential combination Upfront combination

!

2 or 3 drugs
(especially in patients
who present with high

risk features)

|—> ? impact on outcomes 4—,

HumbertM, et al. Circulation 2014



Table 16 Comprehensive risk assessment in pulmonary arterial hypertension (three-strata model)

Determinants of prognosis (estimated Low risk Intermediate risk High risk
1-year mortality) (<5%) (5-20%) (>20%)

Clinical observations and modifiable variables

Signs of right HF Absent
Progression of symptoms and clinical
. . Slow
manifestations
Syncope Occasional syncope®
WHO-FC 1
6MWD* 165-440 m
CPET Peak VO, 11-15 mL/min/kg

(35-65% pred.)

VE/NCO;, slope 3644

BNP 50-800 ng/L
NT-proBNP 300-1100 ng/L
RA area 18-26 cm”
TAPSE/sPAP 0.19-0.32 mm/
mmHg

Biomarkers: BNP or NT-proBNP?

Echocardiography

Minimal pericardial effusion
RVEF 37-54%

SVI 26-40 mL/m*

RVESVI

42-54 mU/m?

RAP 8-14 mmHg

Cl 2.0-2.4 L/min/m*

SVI 31-38 mL/m?

SvO, 60-65%

cMRI®

Haemodynamics

o~
o~
o
~
[%)
o
]
~~
o}
)
]
Q

Humbert M, et al.
EurRespir J 202z



Simplified 4strata riskassessment toot new

Determinants of : Intermediate-low
: Low risk .

prognosis risk

Points assigned IS 2
WHOFC G :
6MwD, m NS00 3200440

BNP or 50¢199
NT-proBNPng/L 300c649

Intermediate-high
risk
3
1]
165¢319
200¢800
650¢1100

High risk

Humbert M, et al.EurRespir J 202



Evidencebased pulmonary
arterial hypertension
treatment algorithm for
patients with idiopathic,
heritable, drugassociated,
and connective tissue
diseaseassociated
pulmonary arterial
hypertension

Treatment of patients with |/H/D-PAH or PAH-CTD

I

Diagnosis confirmed at PH centre, vasoreactivity testing negative

l

General measures throughout
the course of the disease

(ReCo Table 5)
(Class I)
X
¢ }
Patient without Patient with

cardiopulmonary comorbidities *

l

Risk (3 strata)

(Table 16)

cardiopulmonary comorbidities *
All risk categories

Initial oral monotherapy
with PDESi or ERA
(Class lla)

l

Regular follow-up assessment
and individualized therapy

Low or intermediate High
v v
Initial ERA Initial ERA + PDESi
+ PDED5I therapy and i.v./s.c. PCA
{Class I} (Class Ila)
L J
¥
Regular follow-up assessment
(Table |7)
t
v
Risk (4 strata)
(Table 18)
?
Low Intermediate-low
v v
Continue initial therapy Add PRA Switch from

OR PDES5i to sGC
(Class I) {Class Ila) (Cllasz |S|b) i

1

Intermediate-high
or high
v
Add i.v. or s.c. PCA and/or
evaluate for lung transplantation

(Class lla}

@ESC @ ERS ~

Humbert M, et al.EurRespir J 202:



Pulmonary vascular remodelling and BMP/activeignaling

The TGF-B-activin-noc
......... |

The BMP- GDF branch &4
........ |

{TGFBRII ALl {ALK1 BMPRII®
! ActRIIA AL i ALK2 ActRllA5+
P ActRIIB AL { ALK3 ActRIIB !
i | \ALK6 ;

ERK1/2 { “ ERK1/2
p38 : ip38
PI3K PI3K
JNK {INK
Other pathways i Other pathways
v

Vascutar nomeostasis
Humbert M, et al. Lancet Resp Med 2023; 11:804-19; Guignabert C, et al. Eur Respir J. 2021; 57:2002341

o5 ¢
rutmonary vascutar remodelling



BMPR-Iland TGF-b receptor superfamily signalling
normal pulmonary vascular homeostasis

Balance of anti -proliferative and pro - proliferative
signaling via BMPR-1I/ ActRIl is important for
pulmonary vascular homeostasis 12 [Anti - proliferative ] mo - proliferative ]

G ‘ Activins
O Sotatercept ‘and GDFs ‘

ALK
4/5/7 ActRIl A/B

=== BMPs
]

Smad 1/5/8 Smad 2/3 | ALK

11/2/3/6 BMPR -II

i PSMAD1/5/8 SMAD4 pSMAD2/3
s==- [ Gremlin -1 and noggin ]4 -------

Vascular homeostasis

Adapted from Humbert Met al. NEngld Med2021; 384:1204L5; 2.GuignabertC, and Humbert MEur Respir 2021; 57:2002341



Primary Endpoint: Change from Baseline in 6MWD at Week 24

Sotatercept

(N=163)

Observed mean change -1.4 (-13.2t0 10.3) | 40.1(29.9t050.2)
from baseline (95% CI)*

Hodges-Lehmann \ 40.8 (27.5t0 54.1)
location shift (95% CIHA

Wilcoxon p-valueY <0.001

*No imputation of missing data.

AHodges-Lehmann location shift (95% CI) represents the location shift from placebo estimate
(median of the differences in change from baseline at week 24 [sotatercept vs. placebo]).
YFrom the aligned rank stratified Wilcoxon test with randomization factors as strata.

6MWD: 6-minute walk distance; Cl: confidence interval; N: number of patients in the treatment group or overall; n: number of patients in the category; SD: standard deviation.

Hoeperet al. NEnglJ Med 2023



