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The term endarteritis (inflammation of the vessel)
deformans is used because this term is currently used by
many. The disease consists of an increase in the mass of
the inner vascular skin due to the outgrowth to a
pseudomembranous connective tissue formation.
However, it is not always caused by inflammation alone.
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Humbert M, Rosenkranz S et al., ESC/ERS Guidelines for the diagnosis and treatment of PH, 2022



Development of targeted drugs since 1995 @ sz

3 signaling pathways - 5 drug groups
10 approved drugs
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Re-remodeling as a (new) treatment goal
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Beckmann T et al., Strategizing Drug Therapies in PH for Improved Outcomes, 2022
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Further potential therapeutic approaches

NO-5CG-cGMP

Endothelin Endothelin pSmad 1/5/8 pSmad 2/3
receptor A receptor B
Endothelin
receptor antagonists

Vasoaktive intestinal peptid (VIP Signaling)
PDGF-Signaling (Imatinib,Seralutinib)

BMPR Il / TGF 3 Signaling (Activin pathway Sotatercept)
Serotonin-Signaling

Gen therapy .......



Novel Drugs for the Treatment of Pulmonary Arterial Hypertension:
Where Are We Going?

pameURe Ayedh K. Alamri'23 . Christy L. Ma* - John J. Ryan?

Novel Pathways

Pulmonary Arterial

/ Hypertension
u"‘,i';):_:s\ \

EC apoptosis, growth and proliferation.

-aWK. . a5
_

SMC growth and proliferation Inflammation

Sotatercept

[ Pemziviptadil ]

BMPR-II/ TGF--B
signaling [ Serotonin Signaling ] Tyrptophan VIP Signaling
l PDGF signaling ] 4/
TPH1 i
Serotonin
o B @, Pocr Rodatristat ]
, ethyl
d‘ 1 Serotonin Receptor VPAC
"1 BMPR-I
Drugs (2023) 83:577-585 ' PDGFR

https://doi.org/10.1007/540265-023-01862-z



HHHHHHH

!y NOVARTIS

1ivec 400 mg |
Filmtabletten 1 3
Imatinib

50 Filmtabletten 2 400 my

“magic bullet” of  |treatments?




J Clin Invest
. 2005 Oct;115(10):2811-21.
doi: 10.1172/)C124838.

Reversal of experimental pulmonary
hypertension by PDGF inhibition

Ralph Theo Schermuly, Eva Dony, Hossein Ardeschir Ghofrani, Soni Pullamsetti,
Rajkumar Savai, Markus Roth, Akylbek Sydykowv, ¥ing Ju Lai, Norbert Weissmann,
Werner Seeger, and Friedrich Grimminger

Department of Internal Medicine, Justus-Lisbig-University Giessen, Giessen, Germary.
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' The NEW ENGLAND JOURNAL of MEDICINE

HAMBURG CORRESPONDENCE

Imatinib for the Treatment of Pulmonary Arterial Hypertension

=
Imatinib (200 mg/day)

Combination therapy with iloprost,
sildenafil, and bosentan
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Change in haemodynamics oo
at Week 24
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Positioning Imatinib for Pulmonary Arterial Hypertension: A Dose Finding
Phase 2 Study

Alexander M K Rothman'2, Sofia Villar®#, Jennifer Middleton'2, Andreas A.
Roussakis®, Frances Varian'2, Hamza Zafar'2, Martin Law34, Jane Apperley®, Imke
H Bartelink”-8, Medhat M Said”-8, Juan A Delgado-SanMartin®, David G Kiely'?2, Luke
Howard?®, Mark Toshner', S. John Wort5'", Martin R Wilkins5
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Medicines for PAH Work in Different Ways

HAMBURG

Endothelin Nitric Oxide/cGMP Prostacyclin Activin Tyrosine Kinase
pathway pathway pathway pathway pathway
Work by opening pulmonary arteries Target the process of vascular remodeling

PGI2 PRA
®

ER antagonists . Activin Seralutinib
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Medicines Medicines Medicines Medicines Medicines
Ambrisentan, Bosentan Sildenafil, Tadalafil Epoprostenol?, Treprostinil' 234, Sotatercept (approved) Seralutinib
Macitentan Riociguat lloprost*, Selexipag' Cibotercept/KER-012 (investigational)
(investigational)
Administration Administration Administration Administration
oral oral Toral, ?IV, 3SC, “inhaled Administration inhaled

SC



Seralutinib Targets Key Factors of Vascular Remodeling

+ Potent small molecule PDGFRa/f, CSF1R, and
c-KIT kinase inhibitor (A)

- New mechanism of action that targets
inflammatory, proliferative, and fibrotic
processes implicated in pulmonary vascular
remodeling

+ First and only tyrosine kinase inhibitor
intentionally designed as an inhaled treatment
for PAH

— Administered by dry powder inhaler for
deep lung deposition (B)

— Low oral bioavailability and rapid clearance
characteristics to minimize systemic
exposure to mitigate adverse events

A. Seralutinib Mechanism of Action

ADVENTITIA

)y Macrophage
atd
(o)

PDGF

MEDIA

Cross Talk

LUMEN G

Inflammatory

84, 90 mediators and
Fibroblast °¢ K1 a proteases
- PDGFR JE%) ’ RY

]r BMPR2 235 CSF1R }f PoGFR || ckIT N\ Activation
$ i

= Seralutinib ® PDGF ligand @ Seralutinib targets & Inhibition

Adapted from Frantz RP et al. Pulm Circ. 2021;11(4):20458940211057071. Distributed under the terms of the Creative Commons Attribution-
Non-Commercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/).
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Examples of Imaging (Torrey Study): Placebo vs. Seralutinib

HAMBURG

Week 24

Baseline o Week 24 : Baseline

s At avma el

Placebo patient Seralutinib patient
[ ith PDES-i + t li
einalen?e s/ IRALIARC LR ote byl >~ + prostacyciin Female, 58y, iPAH, FC Il, treated with ERA + PDE5-i + prostacyclin
PVR change, dyne*s/cm> (%) 283 (+65.4)

PVR change, dyne*s/cm> (%) -159 (-39.0)
ABV510ARatio (% change) +2.5 (+78.0)

ABV510ARatio (% change) -0.70 (-28.9)

The images shown are representative examples. The highlighted sections were chosen to illustrate changes in the pulmonary vasculature.



PROSERA Phase 3 Study of Inhaled Seralutinib in PAH

HAMBURG

) Extended Double-blind, Placebo-controlled, .
Double-blind, Placebo-controlled, t Treatment Period :

+ Randomized, double-blind, placebo-controlled study to evaluate Trosmen Porlod (4 weeks) (up 10 an sckitionsi 24 weeks)
the efficacy and safety of inhaled seralutinib _ '
) ) E? Seralutinib 90 mg BID + Background PAH Therapy (n = 175)
+ 350 patients to be enrolled at ~160 sites globally §<
rﬁg Placebo BID + Background PAH Therapy (n = 175)

+ Eligible patients randomized 1:1 to receive seralutinib or A A A
placebo BID by dry powder inhalation Baseline Week 24 Week 48

Primary Endpoint (6MWD)
evaluated

Open-label Extension
(OLE)

Key Inclusion Criteria

* Adults 2 18 and < 75 years old
* WHO Group 1 PH

- WHO FC llor lll

* PVR 2400 dyne-s/cm?

- Baseline 6MWD 150 - 475 m

- Either REVEAL Lite 2 Risk Score 25 OR NT-proBNP =300 ng/L
OR PVR =800 dyne-s/cm>®

- Stable treatment with at least one SOC PAH background therapy

Countries with PROSERA study sites



Mechanism of action of sotatercept: effects at the molecular level

HAMBURG

Pulmonary arterial hypertension
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Humbert et al., Sotacterept for the Treatment for PAH, NEJM 2021



" STELLAR trial results
(selection)
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U _10-4 1
Sotatercept Placebo
=20~ | | | : | ; : i (N=163) (N=160)
0 3 6 9 12 15 18 21 24 no. (%)
Total no. of patients who died or had =1 clinical worsening event 9 (5.5) 42 (26.2)
Weeks after Randomization Assessment of first occurrence of either death or nonfatal clinical worsening event
Death as first event 2(1.2) 6 (3.8)
No. at Risk Worsening-related listing for lung or heart-lung transplantation 1 (0.6) 1 (0.6)
® Initiation of rescue therapy or increase in dose of infusion prostacyclin by =10% 2 (1.2) 17 (10.6)
Sotatercept 163 157 154 157 Atrial septostomy 0 0
Pulmonary arterial hypertension—related hospitalization for =24 hr 0 7 (4.4)
Placebo 160 154 151 147 Worsening of pulmonary arterial hypertension 4 (2.5) 15 (9.4)

Hoeper M, Griinig E et al., Phase Il Trial of Sotatercept for Treatment of PAH, NEJM 2023
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MARKETS BUSINESS INVESTING TECH POLITICS VIDEO INVESTING CLUB -

KEY ® Merck is buying Acceleron Pharma for about $11.5 billion, broadening its portfolio
POINTS beyond aging cancer drug Keytruda with potential treatments that could bring in
fresh revenue.

® The deal gives Merck access to Acceleron’s rare disease drug candidate,
sotatercept, which the company expects to be a multi-billion dollar peak sales
opportunity, and comes as Keytruda moves toward the loss of market exclusivity in
2028.

® Sotatercept is currently in a late-stage study, testing it as a treatment for a rare
cardiovascular disease called pulmonary arterial hypertension (PAH), a type of high
blood pressure that affects blood vessels in the lungs. Merck sees PAH as a roughly
$7.5 billion market by 2026.

In this article

MRK -0.10 (-041%) § [+

Follow your favorite stocks
CREATE FREE ACCOUNT

i

PHARMA DEAL

& EXTENDED HOURS

MERCK (MRK) f

75.38 +0.29  [+0.39%]

ACCELERON INC (XLRN)
175.65 +0.29  [+0.17%]

VIDEO, 02:04

Merck to acquire’Acceleron'Pharma in $11.5 billion
deal
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Merck Announces Pivotal Phase 3 ZENITH Trial Evaluating
WINREVAIR™ (sotatercept-csrk) Met Primary Endpoint at
Interim Analysis

Share 1 X © &

WINREVAIR met primary endpoint of time to first morbidity or mortality event for the
treatment of patients with pulmonary arterial hypertension (PAH) functional class lll or IV
at high risk of mortality

Study to be stopped early and participants will be offered the opportunity to receive
WINREVAIR

Second positive phase 3 trial adds to growing body of evidence for WINREVAIR, an activin
signaling inhibitor therapy that targets an underlying cause of PAH
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Like ‘a miracle’

In July 2019, Barry had rented an apartment for the summer in Greece, where she was
looking forward to volunteering at a children’s hospital. But while she was abroad, some
shortness of breath that she had been asking doctors about for more than two years
suddenly worsened.

Barry was diagnosed shortly after her surgery in October 2019, and she jumped at the
chance to try sotatercept in the spring of 2020. The improvements weren't instant, but
after a few months, she went from not being able to even fold her laundry to being able to
do a little more. She was able to go for short hikes and kayak a bit.

= @ENNHealth Life, But Better Fitness

FDA approves new drug that may help stop a
rare, fatal condition that doctors call a ‘ticking

time bomb’

By Brenda Goodman, CNN

Food

@ 11 minute read - Updated 1:37 PM EDT, Wed March 27, 2024

Xs=e

Doctors diagnosed Katrina Barry with pulmonary arterial hypertension after she had a heart attack at
age 25. courtesy Katrina Barry

Sleep  Mindfulness  Relationships © W ) y .
After a year, Barry said, she was able to come off her continuous oxygen therapy and use it

only at night. She was eventually able to stop using it at night, too.

After about 18 months, doctors were able to remove her central line and the bulky, ever-
P CNN logo PUMP, allowing her to switch from the IV versions of her vasodilating drugs to
the pill forms.

“For me, that was so life-changing,” Barry said.

Katrina Barry hiking in Greece in 2022 courtesy Katrina Barry
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STATE OF ART

A new day has come: Sotatercept for the treatment () ce.
of pulmonary arterial hypertension

Thomas M. Cascino, MD, MSc,? Sandeep Sahay, MSc,” Victor M. Moles, MD,®
and Vallerie V. McLaughlin, MD*

Cascino et al.  Sotatercept for PAH 7

Sotatercept for the management of pulmonary arterial hypertension

Benefits Adverse Events
Increase functional 15% erythrocytosis >2 g/dL
exercise capacity above ULN

Improve WHO

functional class 3% thrombocytopenia

platelets <50,000/mm3

_ =\ Decreased mPAP and PVR
~ % a without a change in CO 36% bleeding event
g 22% epistaxis
4% serious bleeding
t Reduce risk of clinical
L2 ‘ worsening events
10% telangiectasia
i— Improvements in patient-
reported health status
25% headache
20% rash
15% diarrhea
Decreased RV size and mass 15% dizziness
14% erythema

Key Unknowns

and safety antidrug antibodies infertility

[ Long-term efficacy < =3 '-‘-\ Impact of development of < May cause fetal harm and ( A\'




What is new and hot
A personal summary

o Sotatercept first antiproliferative therapy
option, very effective but:

— do not forget established therapy

— Long-term side effects not know

— There are further promising ideas
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Thank you for your attention and best regards from Hamburg
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Questions ?
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Pressure based analysis of Treprostinil Titration
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Start Treprostinil i.v.
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