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Promouvoir une recherche clinique de 
pointe tout en renforçant la qualité des 
soins et des différentes activités d’ensei-
gnement et de formation, tel est le but 
des instituts universitaires qui se mettent 
en place au sein du CHU de Toulouse. 
Parmi les six projets d’instituts proposés 
par le CHU de Toulouse, CARDIOMET est 
le premier à voir le jour. Entièrement 
dédié aux pathologies cardiovasculaires 
et métaboliques, il est animé par les 
Professeurs Pierre Gourdy (Endocrinologie, 
Diabète et Maladies Métaboliques) 
et Jérôme Roncalli (Cardiologie et 
Pathologies Vasculaires). 
La création de l’institut CARDIOMET 
découle en grande partie des conclu-
sions de la visite d’évaluation effectuée 
en 2013 au CHU par l’AERES1, soulignant 
la qualité de la recherche clinique autour 

Recherche clinique, soins et enseignement 
Répondant à un enjeu majeur de santé publique, l’institut CARDIOMET-Toulouse a pour  
principale mission de promouvoir une démarche d’excellence en termes de recherche clinique 
et de parcours de soins dans le champ des maladies cardiovasculaires et métaboliques.

De nombreuses innovations sont en cours de développement au sein de l’institut Cardiomet.

Les instituts au CHU :  
la recherche au service 
des patients 
Le Développement de l’excel-
lence est une des priorités du 
projet d’établissement du CHU 
de Toulouse « Stratégie horizon 
2018 ». Cela passe par l’intensi-
fication de la recherche, afin de 
placer à parts égales cette acti-
vité avec la mission de soin et 
d’enseignement, permettant de 
répondre pleinement à la voca-
tion universitaire du CHU. Cet 
objectif majeur du plan straté-
gique conduit à mieux structurer 
la recherche du CHU en regrou-
pant les équipes en Instituts pour 
dynamiser, mieux organiser et 
fédérer les forces de recherche 
dans le but de faire bénéficier 
rapidement lesaux patients des 
dernières innovations.

de ces thématiques porteuses et suggé-
rant l’intérêt de constituer une structure 
spécialisée facilitant la coordination de 
ces activités.
 « Notre CHU se doit de faire face au véri-
table fléau que représentent les affections 
métaboliques et cardiovasculaires dans 
notre société, explique le Pr. Gourdy, une 
évolution principalement liée à l’augmen-
tation épidémique des cas d’obésité et 
de diabète, fréquemment associés aux 
facteurs de risque traditionnels (hyper-
tension, tabagisme, dyslipidémie…), 
mais également aux maladies métabo-
liques du foie, souvent méconnues bien 
qu’exposant à des complications sévères 
(cirrhose et même cancer du foie). »
Sont largement incriminés : le mode de 
vie (sédentarité, alimentation inadaptée…) 
qui interfère avec l’environnement (stress, 

pollution…) et des facteurs de 
prédisposition génétique et 
épigénétique qui conduisent à 
cette situation préoccupante.
Et le Pr. Gourdy précise : « Des 
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Acute/LV dysfunction/BMC

Increasing prevalence of HF:
v Aging population
v Advances in treatment (CAD)
v Medical need !

Heart 
Failure

BONAMI trial

Roncalli et al. EHJ 2011

Chronic/MSC

MESAMI program 1-2

Effects 
ØPro-angiogenic
ØAnti-apoptotic
ØChemo-attractive
ØAnti-fibrotic
ØAnti-inflammatory

Trophic properties 
Secretion of bioactive factors 

and cytokines

Neovascularization
Cardiac regeneration

BONAMI trial EXCELLENT trial

Ischemic Heart FailureAMI

Severe prognosis: 1 
in five patients will
die within a year of 
their diagnosis, 5-
year death rate > 

50%.
Public Health problem

Cell therapy - Target population



Cell therapy have developed in the 
following context: 
• 1, In some pulmonary diseases, its 
pathophysiology is associated with dysregulation in 
immune response and aberrant repair process of 
lung tissue (e.g. idiopathic pulmonary fibrosis). 

• 2, Cell therapies have been shown to possess
anti-inflammatory and anti-fibrotic properties due
to the secretion of various cytokines and soluble
factors, which affect a variety of immune cells and
promote tissue regeneration.

Lung diseases are among the leading causes of illness and mortality 
worldwide, similar to cardiovascular diseases, yet many pulmonary 
disorders still lack effective and conclusive treatment options.



• Among the many types of stem cells, mesenchymal 
stem cells (MSCs) are the most studied cell products. 

• Easy isolation
• Immunomodulatory effect
• Safety
• No ethical concerns
• Rapid localization to the lungs after infusion
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Mechanisms of action of MSC therapy
MSCs have anti-fibrotic, anti-inflammatory, anti-apoptotic,
immunomodulatory, and pro-angiogenic properties [9].
They play a role in the expression of inflammatory media-
tors which interfere in homing, chemokine-chemokine re-
ceptors interaction, adhesion to endothelial cells, migration
into the endothelium, and invasion through the extracellu-
lar matrix [38]. MSCs inhibit several immunologic markers
liberated during chronic inflammation [39]. In dilated
cardiomyopathy patients, MSCs improve cardiac function
through restoration of endothelial function which in turn
enhances coronary circulation [35]. In ischemic cardiomy-
opathy patients, anti-fibrotic effect is the most desirable

effect as it decreases the scar burden and reverses left ven-
tricular remodeling [11, 40]. MSCs secrete a wide range of
molecules with anti-inflammatory and immunomodulatory
activities [41]. These molecules have favorable systemic
effects, like improving the skeletal muscle performance and
organ oxygen delivery especially after an intra-venous ad-
ministration of MSCs [20]. The main relationships between
the mechanisms of MSC and the key components of
cardiomyopathies are illustrated in Fig. 1.
The regenerative capacity of MSCs was attributed to

several mechanisms, in particular to their paracrine
activity. Different growth factors such as SDF-1α,
hepatocyte growth factor-1, insulin-like growth factor-1,

Table 1 Clinical efficacy of MSC therapy: data from clinical trials (Continued)
Clinical trials Design Type of cells,

dose, and
delivery route

Studied population Follow-
up
(months)

Results

cells delivered by trans-
endocardial injection in patients
with ischemic cardiomyopathy:
the POSEIDON randomized trial
[11].

trial. - 20 million, 100
million, or 200
million cells (5
patients in each
cell type per
dose level).

- Trans-
endocardial
injection

ventricular remodeling.

Trans-endocardial mesenchymal
stem cells and mononuclear
bone marrow cells for ischemic
cardiomyopathy: the TAC-HFT
randomized trial [28].

A phase 1 and
2 randomized,
blinded,
placebo-
controlled trial.

- MSCs and bone
marrow
mononuclear
cells.

- 10 injections.
- Trans-
endocardial
administration.

65 patients with ischemic
cardiomyopathy and LVEF less
than 50% [MSCs (n = 19) with
placebo (n = 11) and BMCs (n
= 19) with placebo (n = 10)].

12 Trans-endocardial stem cell
injection with MSCs or BMCs
appeared to be safe for
patients with chronic ischemic
cardiomyopathy and left
ventricular dysfunction.

ADRCs adipose-derived regenerative cells, ADSCs adipose-derived stromal cells, BMCs bone-marrow mononucleated cells, CCS Canadian Cardiovascular Society, HF
heart failure, LVAD left ventricular assist device, LVEF left ventricular ejection fraction, LVESV left ventricular end-systolic volume, MPCs mesenchymal precursor
cells, MSCs mesenchymal stem cells, NYHA New York Heart Association, STEMI ST-elevation myocardial infarction, SV systolic volume, UC-MSCs umbilical cord-
derived mesenchymal stem cells

Fig. 1 Target properties of mesenchymal stem cells. Relationships between the mechanisms of action of MSC (red circle) and key components of
heart failure with reduced ejection fraction (blue circle)
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Abstract

While existing remedies failed to fully address the consequences of heart failure, stem cell therapy has been
introduced as a promising approach. The present review is a comprehensive appraisal of the impacts of using
mesenchymal stem cells (MSCs) in clinical trials mainly conducted on ischemic cardiomyopathy. The benefits of
MSC therapy for dysfunctional myocardium are likely attributed to numerous secreted paracrine factors and
immunomodulatory effects. The positive outcomes associated with MSC therapy are scar size reduction, reverse
remodeling, and angiogenesis. Also, a decreasing in the level of chronic inflammatory markers of heart failure
progression like TNF-α is observed. The intense inflammatory reaction in the injured myocardial micro-environment
predicts a poor response of scar tissue to MSC therapy. Subsequently, the interval delay between myocardial injury
and MSC therapy is not yet determined. The optimal requested dose of cells ranges between 100 to 150 million
cells. Allogenic MSCs have different advantages compared to autogenic cells and intra-myocardial injection is the
preferred delivery route. The safety and efficacy of MSCs-based therapy have been confirmed in numerous studies,
however several undefined parameters like route of administration, optimal timing, source of stem cells, and
necessary dose are limiting the routine use of MSCs therapeutic approach in clinical practice. Lastly, pre-
conditioning of MSCs and using of exosomes mediated MSCs or genetically modified MSCs may improve the
overall therapeutic effect. Future prospective studies establishing a constant procedure for MSCs transplantation are
required in order to apply MSC therapy in our daily clinical practice and subsequently improving the overall
prognosis of ischemic heart failure patients.
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[Properties of MSC in inflammatory diseases in respiratory system]

MedComm 2020; 2: 351-380. 

Immune cells
type II alveolar epithelial (ATII)-like cells

SDF-1
anti-inflammatory factors
growth factors



[Representative pulmonary diseases for which cell therapies are studied as a treatment option]

MedComm 2020; 2: 351-380. 



[Chronic obstructive pulmonary disease (COPD)]

Stem cell Res Ther 2024; 15: 312. 

Immunomodulation via paracrine effect of MSC
Chronic inflammation



[Chronic obstructive pulmonary disease (COPD)]

Chest 2013; 143: 1590-8. 

Phase 2 TRIAL

decrease in CRP levels, suggesting a possible 
improvement in the inflammatory process



[Acute lung injury / Acute respiratory distress syndrome (ALI/ARDS)]

New Engl J Med 2017; 377: 562-572. 

The main pathological 
feature of ALI/ARDS is 
diffuse injury of pulmonary 
capillary endothelial cells 
and pulmonary epithelial 
cells accompanied by 
alveolar hyaline membrane 
formation, increased 
pulmonary vascular 
permeability and 
inflammatory hemorrhagic
infiltrate of alveolar space. 

Release of 
inflammatory 
factors and 
the 
aggregation of 
inflammatory 
cells

allogenic 
mesenchymal stem 
cells, which when 
infused into the body 
can slow down an 
immune response 
and prevent the body 
from damaging itself.



[Acute lung injury / Acute respiratory distress syndrome (ALI/ARDS)]

COVID-19 (20)

UC-MSC (10) Placebo (10)

Inclusion criteria
• 18 to 75 years old
• Confirmed COVID-19
• Non-severe ARDS (120 ≤ SpO2/FiO2 ≤315)
• Required supplemental oxygen

Day 0 1 3 5 1710

Injection (1 x 106 cells/kg)

Placebo UC-MSC

Stem Cell Res Ther 2022; 13: 283. Stem Cell Res Ther 2023; 14: 169. 

Inclusion criteria
• 18 to 65 years old
• Confirmed COVID-19
• Diagnosis of ARDS by Berlin criteria
• Required supplemental oxygen
• Confirmation of pneumonia
• Progressive status (>50% in 24-48h)
• SpO2/FiO2 ≤ 300 mmHg
• ICU admission < 48 h
• SOFA score between 2 and 3

Red; MSC alone
Blue; MES-EV

Phase 2 TRIAL

paracrine eRect of MSC in the 

clinical tri
al



[Idiopathic pulmonary fibrosis (IPF)]

Nat Rev Dis Primers 2017; 3: 
17074. 

AEC; alveolar epithelial cell

MSC

Paracrine effects

Immunomodulation &
Anti-inflammation
• Inflammatory cytokines ↓
• Cell infiltration ↓
• M2 macrophage ↑

Anti-fibrosis
• ECM ↓
• Collagen deposition ↓
• Fibronectin ↓
• MMP ↑

Tissue regeneration
• AT2 senescence ↓
• AT2 proliferation ↑

Stem Cell Res Ther 2022; 13: 492. 



[Clinical trial for IPF using MSCs]

MSC Placebo

Group 1 : MSC
Allogeneic MB-MSC
1.6 x 109 cells Group 2 : Placebo

Stem Cells Transl Med 2020; 9: 6-16. Pulmonary	function:	FVC:	forced	vital	capacity;	DLco:	diffusing	capacity	of	carbon	monoxide

Allogeneic bone marrow MSC 

IV route



[Asthma]

Cell 2021; 184: 1469-1485. 

Chronic inflammation of the airway wall, characterized by the infiltration and activation of immune cells

many mediators that contribute to airway inflammation
DC: Dendritic cells



[Asthma]

Sci Rep 2022; 12: 9811. 

MSC - MSC - MSC -MSC + MSC + MSC +

H & E PAS Masson’s Trichrome

Stem Cell Res Ther 2020; 11: 167. 

intratracheally route; hUC-MSC

IV BM-MNC

decrease of inflammatory cell recruitment 

Mucus secretion

Only safety



CONCLUSION
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mais également aux maladies métabo-
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Future 
perspectives 
for stem cell 
therapies

Inflammation & Fibrosis – Paracine effects

Treatment timing, severity of the disease

Stem cell selection, cell free

Cell delivery route

Appropriate dose - Frequency of administration 

Further Clinical trials


