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MSC and MSC exosomes in Renal Disease

NCT ID Indication Group Indication Detail 
NCT04869761 CKD Chronic Kidney Disease 

NCT05362786 CKD/DKD Diabetic Kidney Disease (NEPHSTROM extension/US) 

NCT03321942 CKD Chronic renal failure / renal interstitial fibrosis 

NCT05042206 CKD Cellgram-CKD (safety) 

NCT03460223 CKD CKD/kidney failure (general) 

NCT02585622 DKD Type 2 diabetes with DKD (NEPHSTROM) 

NCT03288571 DKD Diabetic nephropathy 

NCT03673748 Lupus Nephritis Active/refractory LN 

NCT06485648 Lupus Nephritis Refractory LN 

NCT02693366 FSGS Focal segmental glomerulosclerosis 

NCT01275612 AKI Cisplatin-induced AKI 

NCT04194671 AKI General AKI 

NCT03015623 AKI/CRRT SBI-101 (MSC bioreactor) in patients requiring CRRT 

NCT04445220 AKI/CRRT COVID-19-related AKI on CRRT 

NCT01429038 Transplant Post-kidney transplant adjunct MSCs 

NCT00752479 Transplant Pre-transplant MSCs to induce tolerance 

NCT00734396 Transplant Subclinical rejection after kidney transplant 

NCT03478215 Transplant/DGF MSC adjunct to reduce DGF/rejection 

NCT02492490 Transplant/DCD DCD kidney transplant adjunct (SVF-MSC) 

NCT04388761 Transplant Allogeneic adipose-MSC intra-op adjunct 

NCT02057965 Transplant MSC therapy in renal recipients 

 

MSC kidney trials from ClinicalTrials.gov



HEK CM did 
not work

MSC exosomes/sEVs: discovery 

110-130 nm particles



Renal protective MSC EVs

Consenus: 50-200 nm



MSC exosomes in Renal Diseases

MSC EVs: most studied therapeutic EVs in pre-clinical studies of 
renal diseases

Key mechanism: immunomodulatory activities 



Immunomodulatory activities of MSC exosomes



MSC exosomes: 
↓inflammatory but ↑anti-inflammatory cytokines  



Treatment 
(1 or 10 ug)

0

Timeline (days)

2 2616 20 24 28 30 32 34224 6 10 188 1412

MSC exosomes   
A) Alleviate GVHD
B) Enhance survival
C) Did not decrease 

human CD45+ cells
D) Increase Treg in vivo 

and in vitro

MSC exosome increase Treg in a mouse GVHD model



Complement inhibition by MSC exosome

C5b9 activity assay (sheep rbc lysis assay)
• MSC exosome inhibits formation of C5b9 complex (MAC)

• Inhibition is abrogated by a neutralising CD59 antibody 

MSC exosome inhibit C5b9 formation though CD59 on the exosome membrane

CD59



MSC exosome alleviate psoriasis via complement 

• Mouse model of IMQ-induced psoriatic inflammation
• Topically applied but not IP/SC injected MSC-sEVs 

• reduce IL17 and IL23, and C5b9 (terminal complement complex) 

• Topical MSC-sEVs confined to SC

• Background Information 
• Characteristics of Psoriatic SC

• Munro microabscess of neutrophils (ca 1898)

• Neutrophils: major source of psoriatic IL-17

• Rich in activated complements

Top



Mechanism of Action: MSC-sEV and psoriatic IL-17 secretion

1. Munro microabscess of neutrophils; major 
source of key psoriatic inflammatory 
cytokine, IL-17

2. Activated complements, C3a, C5a and C5b9

Hypothesis 1

Hypothesis 2
MSC-sEVs inhibit IL-17 secretion

Hypothesis 3

MSC-sEVs inhibit IL-17 secretion 

through CD59



Mechanism of Action: MSC-sEV on IL-17

↑NETs; ↑IL-17 ↑NETs; ↑IL-17 ↑NETs; ↑IL-17

….. + MSC-sEVs …. + MSC-sEVs + α CD59C5b9 + neutrophils

Kong Peng Lam
ASTAR SIGN



Mechanism of 
Action 

MoA of MSC-sEVs in inhibiting psoriastic IL-17 secretion



MSC exosomes: renal-relevant  immunomodulatory activities 



Conclusion 







TregsCD4+ T cells

exosome

CD11c+ splenocytes
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