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Out of Breath ? 
Think  of Pulmonary Arterial  Hypertension (PAH)

2

6-7
Years 
median survival

50cases/million adults 
Rare disease:

40 K 
US+EU 
PAH patients

PAH Patients 

DO NOT

have time

ORPHA:182090



PAH, an unmet  medical  need with  no cure
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1 out of 10 patients dies every year
High  
Unmet 

medical need

Drug approvals 

over the last 20years

No cure               
Hope in disease                               

modifying  therapies                

Improved survival  

and quality of life

vasodilators

14 $7.3B
Global Market

2 Blockbusters

bosentan, treprostinil

6 Major 

companies

https://www.researchandmarkets.com/reports/3989875/

Approved FDA 24 March 2024 

https://www.researchandmarkets.com/reports/3989875/


Since 1995, vasodilators , me-too  non -healing  drugs

Market 
$7 billions

$1B

$1.5B
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Pulmonary Veno-Occlusive Disease (PVOD):                                             

the most  severe form  of PAH, with  no solution

10% of PAH patients

Non -responders
to existing PAH drugs

Low blood O 2 level

Lung transplant
is the only option, if eligible

<3 yr median overall survival

Montani D. et al., 2023, PVOD French registry [2006-2022],
personal communication

2 out of 3 patients dye within 2 
years 6



It is urgent to change the gameê
Which  solution?
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Tomorrow: anti-
vascular remodeling
drugs, e.g. sotatercept
(approved Mars 2024)

1995-2005: First therapeutic revolution with the launch of 
the first vasodilators (epoprostenol, bosentan, sildenafil)

Today: bi- and tri -therapies,
well-established combinations of vasodilators

New drugs  able to change the course of PAH 

are eagerly  awaited
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The NMDAR, a new therapeutic target in respiratory diseases

1930s-1980s
Glutamate discovery  

in the CNS, a neuro-

transmitter acting  

through theNMDAR

1982
Discovery of MK-801, the  
reference NMDAR antagonist,  
potent, irreversible, with  
central nervouseffects

1990s
Cloning of ionotropic  

glutamate receptors,  
including theNMDAR

1st Paradigmshift
NMDAR outsideneurons

NMDARexpressed  

and functional in  

astrocytes and  

microvascular  

cerebral cells

2000s
NMDAR expressionin  
peripheral organs,  
including skin, bone,  
pancreas andkidneys

2005
NMDAR expressionin  

immune cells* ,  

platelets, lung, heart,  

vessels

2010s
NMDAR: cell-cell  
communicationplatform,  
involved in cancer cells  

proliferation

2018
NMDAR involved  
in lung vascular  

remodeling  

leading toPAH **

2nd Paradigmshift
Antagonists of peripheral NMDAR

NMDARantagonists  

that do not cross  

the Blood-Brain

Barrier

2022
ALSYMO incorporation
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*   Affaticati, et al Cell death differentiation  2011

** Dumas et al,  Circulation 2018
      Quatredeniers et al, AJP-Lung 2019



The NMDA Receptor  pathway  is engaged  in PAH patients

PAH hPAControl hPA

Immunohistochemistry  

on human  lung  sections

ÁThe NMDAR is engaged,                          

i.e. phosphorylated, only                    

in remodeled PAH arteries

ÁGlutamate and its precursor 

glutamine accumulate only                

in remodeled PAH arteries

Mass spectrometry  imaging  

on human  lung  sections  

Working  hypothesis

The NMDAR promotes 

lung vascular remodeling  

leading to PAH

Dumas et al., Circulation, 2018, 137(22):2371-2389
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ÁEndotelin1 and PDGF , 

deregulated in PAH, are  

NMDAR engagers

ÁNMDAR blockade  inibits  

PDGF-dependent  smooth  

muscle cell proliferation



Dumas S et al. Circulation 2018; QuatredeniersM et al.,Am J PhysiolLung Cell Mol Physiol. 2019

Genetic inactivation or pharmacological inhibition of NMDAR

reduces the development of PAH

Genetic inactivation of NMDAR in smooth muscle cells Pharmacological inhibition of NMDAR
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NMDAR blockade, d ecreases right heart  hypertrophy and fibrosis, 

and resolves perivascular lung and right heart inflammation

Dumas et al., Circulation, 2018, 137(22):2371-2389

§§§ p<0.001, §§ p<0.01, § p<0.05 vs control
*** p<0.001,** p<0.01, *  p<0.05 vs MCT
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In total, 19 disease-relevant parameters  modulated  in vivo 
by MK801, a reference  NMDAR antagonist  blocker

Hemodynamics

Ҩmean pulmonary arterialpressure

Ҩ right ventricular systolicpressure

Ҩ total pulmonary resistance

ҧPulmonary Artery AccelerationTime

Χwithout effect on systemic pressure

Lung vascularremodeling

Ҩmedial hypertrophy of largearteries

Ҩ% of muscularized arterioles

Ҩ% of occludedarterioles

Cardiac RVremodeling

ҨRVthickeness

ҨFultonindex

ҧRVFS (myocardialcontractility)

ҨRV cardiomyocytehypertrophy

Ҩw± fibrosis 

ҨRV inflammation

Cardiac output not significantly improved

but ҧ Cardiac index

Disrupting NMDAR/glutamateaxis

Ҩ NMDAR engagement inPAs

ҨGLS1 (Glutaminase) expression

Ҩ vascular cell proliferation

Ҩ vascular cell apoptosis resistance 

Ҩendothelialdysfunction(sE-selectin)

Ҩperivascularadventitialinflammation

Dumas et al., Circulation, 2018, 137(22):2371-2389
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Achievements  and maturation program

LEAD DRUG

STABILITY

SOLUBILITY

SELEC
TIVITY

Drug candidate

In vivo qualified

Limited toxicity

PRE-LEADS2 HITS

2012 2017 2019
TRL4

+ BACK-UP

TRL5

+ BACK-UP
In vivo POC

MOA

In vivo POC

1 PATENT

NMDAR in 

angiogenesis

2 PATENTS

CHEMICAL SPACES

NOT CROSSING 

THE BBB

Lead-op 

ADMET

PRE-TOX

+
In vivo POC

V Efficent dose

V  Add-on therapy

V  Survival

ADMET
compromise & 

ranking

S1 - 3 cpds

S2 - 7 cpds

Regulatory Phase

Phase I-IIa

Matching patient 

needs and market

ACHIEVED (û 3 million) IN PROGRESS

ALSYMO Inception 

DERISKING & INVESTORS

2012 2015 2018 20192017

2021
TRL1-2

2015
TRL3

Maturation program
Á Lead optimisation

Á In vivo validation of                

the drug candidate

Á Derisking 

Á CEO selection

Sept 2022 

 

https://satt -paris-saclay.fr/vitrine-technologique/nuts -mat/

2014

24 key properties

evaluated 
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https://satt-paris-saclay.fr/vitrine-technologique/nuts-mat/


ALSYMO solution based on breakthough  innovations 

the target êand the drug  candidate

WO/2017/017116   WO/2017/216159    
Patents granted worldwide and licensed -

in

ASM series  first -in-class drugs ASM 001 competitive  advantage

Anti -remodeling
drug candidate 

In vivo POC 

Efficacy & survival

in an FDA-approved                                                       
rat model of PAH

NMDAR 

a molecular hub                  

at the cross roads             
of PAH pathways

Competitive

advantage

ASM 001 targets 

multiple PAH pathways  
at once 

NMDAR an innovative target

NMDA 

receptor

NMDAR, mainly known                  

in the CNS, is engaged  in 

the lungs  and promotes 

vascular remodeling                     

leading to PAH

17
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NMDAR, a molecular  hub at the cross -roads of known  PAH pathways
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CONFIDENTIAL

Biomarqueurs Innovants des Hypertensions Artérielles Pulmonaires par lôImagerie

Rational BIHAPI
There are currently no biomarker for pulmonary vascular remodeling.

Diagnosis based on remodeling could lead to earlier diagnosis and a 

better response to current and future treatments.

BIHAPI challenge
BIHAPI combines multidisciplinary basic research and translational 

research to meet this challenge and propose innovative biomarkers for 

PAH, including PVOD, using molecular imaging.

Objectives BIHAPI
1/to develop a molecular tracer for imaging pulmonary vascular 

remodeling in PAH, as a theranostic compagnon biomarker

2/to characterize the spatial molecular signatures of pulmonary 

vascular remodeling in PAH, including PVOD

Molecular 
tracers of 

remodeling

Molecular 
signatures of 
remodeling

WP1

WP2

A strategy endorsed by the 

reference center's opinion 

leaders (KOLs)

Availability of an organized 

bank of explanted lung 

tissues from PAH and PVOD 

patients

мΣр aϵ 20
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A therapeutic innovation that has successfully mobilized 

the French e cosystem
DHU Thorax Innovation

Institutions

Financial Support

PAH Ecosystem & KOLs
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Biology  

Medicine

Medicinal 

Chemistry

Analytical Chemistry  

DMPK -Pharmacology

Biopharma R&D  

Corporatestrategy Remi  
Delansorne 

CEO

Sylvia
Cohen-Kaminsky
Head ofScience

Alain Pruvost  
Head of  
Pharmacology

MouadAlami  
Head of  
Medicinal  
Chemistry

PrMarc  
Humbert

PrDavid  
Montani

PrOlivier
Sitbon

Pulmonologist 

Clinical trials  

PAH

Pulmonologist 

Clinical trials  

PVOD

Pulmonologist  

Clinical trials  

Patient registry

Co-founders Clinical Advisoryboard

Alsymo team and world -renowned KOLs

working together on the Bicêtre Hospital campus



Development  steps towards  clinical  Proof -of -Concept

A clinical  development  plan conceived  with  KOLs ê                         

to make it  happen  within  5 years

Clinical  trial strategy

Tech transfer to pharma is the bright

PVOD patients first

Á The most severe form of PAH:
Pulmonary Veno-Occlusive Disease 

Á 2 out of 3 die within 2 yrs

A niche opportunity

Á To test the drug candidate as 
monotherapy in naive patients
Á To penetrate the market

M&A activity in PAH
Pharma acquisition in PAH
Á Actelion $30 billion to J&J
Á Acceleron $11.5 billon to Merck & C°

or
Cash 
needs

û7.5 M to IND 

û10.8 M to end of Phase 1 

Tech transfer to pharma is the bright future

we want for ALSYMO

Licensing-out or

M&A opportunities
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Death valley 

PRIVATEACADEMIA

D
is

c
o
v
e
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A
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p
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n

Pharma?
Investor?
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Thanks for attention
https://satt-paris-saclay.fr/2022/10/03/alsymo-faire-reculer-lhypertension-arterielle-pulmonaire/

If there is no way, 

create one.

Banksy
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https://www.satt.fr/alsymo/

https://satt-paris-saclay.fr/2022/10/03/alsymo-faire-reculer-lhypertension-arterielle-pulmonaire/
https://www.satt.fr/alsymo/


Missions and vision

     We innovate with commitment to patients

To tackle Pulmonary Arterial Hypertension

     And make it happen within  5 years

November 12th, 2024


