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Ashbaugh et al. 

described using “a clinical 

trial of a variety of drugs, 

respirators and fluid 

regimens” with limited 

success

Still no therapy for ARDS….

Ashbaugh et al. Lancet 1967



Griffiths M et al. Lancet 2005;366:245
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What are STEM CELLS?



Resident Lung Stem Cells

Liu and Engelhardt, PATS 2008, 5: 682-688



Embryonic Stem Cells



Induced  Pluripotent Stem Cells

NEJM 2006; Nobel Prize 2012



Bone Marrow Stem/Stromal Cells



Stem Cell Therapies –

focusing on lung Repair?

?
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MSCs enhance injury resolution 

following VILI

Curley et al, Thorax 2012



Hayes, Masterson  et al, Anesthesiology 2014



hMSCs modulate Immune Response

Hayes, Masterson  et al, Anesthesiology 2014



Gupta, Krasnodembskaya et al, Thorax 2012



• Ease of accessibility

• Absence of risk for the 

donor

• Absence of pain for 

donor

• Consistency in terms of 

age at collection

Umbilical cord MSCs



Jerkic et al, Unpublished data

Umbilical cord MSCs attenuate E. coli 

Pneumonia
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How do MSCs work? 



Curley et al, Anesthesiology 2013



McAuley et al, AJP Lung 2014











So how do MSCs exert anti-

bacterial effects?



Krasnodembskaya et al, Stem Cells 2010



Devaney et al, Thorax 2015



MSCs enhance Macrophage Phagocytosis of 

Bacteria

UNTREATED MSC TREATEDBACTERIA INFECTION



hMSCs for ARDS…moving 

forward to clinical testing

Don’t worry. 

I had ARDS too

and MSCs cured me!







• Understanding mechanisms of action

• Batch to batch variability

• Potency assays

• Optimal cell source

• Scale up challenges

• Turning critical care doctors into transplant physicians…

Stem Cells for ARDS – Challenges

Ware and Matthay, NEJM 2000

http://content.nejm.org/content/vol342/issue18/images/large/06f3.jpeg


• Stem cell therapies offer considerable potential for ARDS

– Pre-clinical studies highly encouraging

• MSCs now in early phase Clinical Studies for ARDS

• The potential for adverse effects of stem cells is a concern

– Fibrosis [MSCs?]

– Malignancy [Embryonic stem cells??]

• A better understanding of mechanisms of action key to 

developing an effective cell therapy for ARDS

Is there a future for Stem Cells in ARDS?

Ware and Matthay, NEJM 2000

http://content.nejm.org/content/vol342/issue18/images/large/06f3.jpeg


Hematopoietic stem cell 
transplantation

First Animal 

studies

1954

First Human 

studies

1957

First Proof

of efficacy 

(in AML)

1977 1982/6

Proof of 

efficacy 

in CML

Ongoing Discoveries

e.g. MSCs for GVHD

2001-16

Human Allogenic 

BM Transplant

1971
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