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Thérapies nucleotidiquesThérapie cellulaire 

Cellules 
mésenchymateuses 

(MSC)

iPS

CAR-T

CAR-NKexosomes

Maladies ostéoarticulaires, fistules
digestives, dermatologie
lymphome, carcinome, maladies 
autoimmunes …

Vaccination COVID
Oncologie
Maladies rares

AMM COVID

Anticorps monoclonaux

• Maladies autoimmunes
• Lymphome (anti-CD20 …) 
• oncologie : (anti-PDL1 …)
• COVID 

Phase 3 
AMM : rituximab, 
Pembrolizumab ...

Phase 2-3 : RESPINE, ADIPOA2, iPSPINE
AMM : CAR-T KYMRIAH ® (Novartis), 
MSC : Alofisel® (Takeda)

Chimie

Biologic therapy in 2024



Characteristics of Mesenchymal Stem Cells (MSC)
- Adherent to plastic

- Immunophenotype → No specific marker

(High expansion in vitro)
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- CD73+, CD90+, CD105+, (CD13+)
- CD11b-, CD14-, CD19-, CD34-, CD45-, HLA-DR-, (CD31-, CD106-)



Characteristics of Mesenchymal Stem Cells (MSC)

- Multipotency: ability to differentiate into adipocytes (adipose tissue), osteoblasts (bone)
and chondrocytes (cartilage)

Adipocyte Ostéoblaste Chondrocyte



Self renewal

Differentiation

Migration

Release of growth 
factors and anti-

inflammatory molecules

Tissue regeneration

Cartilage   Muscle     Bone     Adipose

Functions of MSC



Courtesy Barry F et al. The Biology and Therapeutic Applications of Mesenchymal cells. Volume 2. Chapter 29. 

Therapeutic applications of MSC



Therapeutic applications of MSC

De Girolamo L. Knee Surg Sports Traumatol Arthrosc 2016



• Registered Clinical trials of MSC based therapy on ClinicalTrials.gov (2023)
• Répartition par pays et continent

Therapeutic applications of MSC



Therapeutic applications of MSC

• Registered Clinical trials of MSC based therapy on ClinicalTrials.gov (2023)
• Répartition par pays et continent



Mesenchymal Stem Cells Market Size - Global Industry, Share, Analysis, Trends and Forecast 2022 – 2030. Healthcare and Pharmaceuticals. 
https://www.acumenresearchandconsulting.com/mesenchymal-stem-cells-market. Published 2022

Global mesenchymal stem cell market expected to 
double in less than 10 years !



MSC

Application to 
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Tissue engineering:
Repair of focal 
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Clinical applications of MSC in rheumatology
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Col I Col II

Col X PG

BM-MSCs efficacy compared to autologous
chondrocyte implantation ? 

MSCs are as efficient as chondrocytes for cartilage repair (n=36)

Ø Improvement of patient QoL and activities in sports

Ø Hyalin cartilage formation (1 year)

Ø Less graft hypertrophy

Nejadnik et al, Am J. Sports Med, 2010

MSCs can be used as an alternative to chondrocytes for cartilage repair 

- reduced costs, better rate of cartilage cell proliferation

- only one surgery

- minimize morbidity at the donor site

MSC implant > chondrocyte implant ?
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Kim et al. The Orthopaedic Journal of Sports Medicine 2020

Large experience of MSC implants in OA



Bin Abd Razak et al. Knee surgery Sports Traumatology, Arthroscopy 2023

Limited evidence of MSC implants in OA



Implant MSC with scaffold > implant MSC ?

Ø Pericellular Col I coating (PCC) for BM-MSCs enhance the quality of cartilage regeneration
Xia H et al .Stem Cell Res Ther 2018



Zhao X et al. Frontiers in Bioengineering and Biotechnology 2021

Choose the appropriate scaffold

• Biodegradable
• Biocompatible
• Support chondrogenesis and osteochondral tissue

• Mechanical properties

• Porous structure (nutrients vs adhesion) 
• Low immunogenicity
• Antimicrobial activity

Physical loading

Space for tissue regeneration



Song et al. The Orthopaedic Journal of Sports Medicine 2023

• CARTISTEM (Medipost)

• Retrospective study

• Large lesion (> 4 cm2)

• Located in medial femoral condyle

• Excluded other compartment lesions

• hUC-MSC + HA (+/- meniscectomy)

• 85 patients
Ø Significant improvement in all PRO scores
Ø MRI follow-up show repaired cartilage 

hypertrophy without correlation with PRO

Repair of focal defects with MSC+scaffold : Humans
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Maumus M, Pers YM et al. Med Sciences 2019
Ter Huurne and Van Lent P et al. Arthritis and Rheumatol. 2012
Manferdini et al. Arthritis and Rheumatol.  2013
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Why MSC therapy make sense in OA ?



Adipose derived Stromal Cells for OsteoArthritis treatment. 
A phase 1 study, bi-centric (Mtp, Wurzburg), dose escalating study 

with autologous ASC in severe knee OA (>3 K/L)

MRI

Adipose
tissue

collection

ASC injection

Arthroscopy + MRI

– 35d - 14d Baseline W1 M1 M3 M6

Clinical assessment

ADIPOA clinical trial: design

Pers YM et al. SCTM 2016

ADIPOA



48 patients assessed for eligibility

18 consecutively enrolled to receive autologous ASCs

6 received 2 x 106 cells
(Low-Dose)

6 received 10 x 106 cells
(Mild-Dose)

6 received 50 x 106 cells
(High-Dose)

No patients lost to follow-up

6 patients analysed

No patients lost to follow-up

6 patients analysed

No patients lost to follow-up

6 patients analysed

ADIPOA clinical trial: design

Pers YM et al. SCTM 2016

ADIPOA



0
10
20

30
40
50

60
70
80

Baseline 1 Week 3 Months 6 Months

Low Dose

Mild Dose

High Dose

0
10
20
30
40
50
60
70
80
90

Baseline 1 Week 3 Months 6 Months

Low Dose
Mild Dose
High Dose

VAS pain score

KOOS Questionnaire

0

5

10

15

20

25

30

35

Baseline 1 Week 3 Months 6 Months

Low Dose
Mild Dose
High Dose

SAS score

ADIPOA clinical trial

Ø Safe procedure: 4 local skin 
reaction in the first month

Ø Only 2 patients underwent 
surgery TKA after one year 
follow-up and 55% after 4 years

25
Pers YM et al. SCTM 2016

ADIPOA



Ø dGEMRIC index 
increase in 3 out of 6 
selected patients

Ø Suggest a possible 
structural effect

ADIPOA clinical trial: structural assessment

Pers YM et al. SCTM 2016

ADIPOA


