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Mechanism of action of MSCs

AJRCC 2017. a10.1164/rccm.2017-0107CP



INTRATRACHEAL MSC IN ALI
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MSC RESTORED LUNG ENDOTHELIAL 

PERMEABILITY IN ENDOTOXIN ALI

Proc Nat Acad Sci USA 

2009;106:16357-62



MSC INCREASED MCF PHAGOCYTOSIS

Am J Respir Crit Care Med 187;751-760







Islam et al, Nature 2012









MSCs CLINICAL TRIALS

Phase 1. January 2014

(NCT02097641)

Single iv dose:

- 1x106 MSCs/Kg (n=3)

- 5x106 MSCs/Kg (n=3)

- 10x106 MSCs/Kg (n=3)

Lancet Respir Med 2015;3:24-32

Phase 2. April 2014

(NCT01775774)

• 60 patients

• RCT (2:1): Placebo

(Plasmalyte) vs MSCs 1 hour

• Stable baseline (2 hours) +

Observation (4 hours)

Ann Intensive Care 2014;4:22



Annals Intensive Care Med 2014

START Study: Flow Diagram (Phase 1)



STem cells for ARDS Treatment 

(START) trial 

Lancet Respir Med 2015;3:24–32



What Are the Barriers to Clinical 

Translation for ARDS?

• Optimization of dosage regimens

• Incomplete mechanistic knowledge 

• Concerns regarding in vitro culture

• Immunogenecity of MSCs

• Safety concerns: pulmonary fibrosis, 

malignant tranformation



Safety

PLOS one 2012 7:e47559.



Scalability – platform for delivery
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Why Alveolar Type II cell?

• ATII self-regeneration

• Differentiation to AT-I

AT-II AT-I

Surfactant

releasement

Antiinflammatory

cytokines secretion
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What mechanisms?

iNOs

IL1beta

TNFalpha

IL12p40

IL6

X
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Alveolar Type II cells Mesenchymal stem cells

More differentiated Un-differentiated

Anti-inflammatory effect Anti-inflammatory effect

Difficult isolation Easy isolation

Do not migrate to other organs Could migrate to other organs

and be teratogenic

Advantages and disadvantages 



Conclusions and Questions 

• Preclinical studies have supported the rationale for testing MSCs-AT-II in

moderate to severe ARDS

• What are the contributions of the paracrine mechanisms and mitochondrial

transfer, including microvesicles?

• How do preparation regimens influence activity of MSCs?

• Will MSCs be safe & effective in moderate severe ARDS?

• Feasibility to scale up delivery needs to be confirmed
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