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Functional “pruning” of the lung micro- 
vasculature in Pulmonary Hypertension
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Role of EPCs

 

in pulmonary vascular regeneration?Role of EPCs
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Engraftment of “early growth” EPCs into 
distal pre-capillary arterioles
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Effect of EPCs on PAH and lung microvascular 
structure: 21 Days post MCT
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Effect of EPCs in the reversal of MCT- 
induced PAH (RVSP)
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Survival analysis following cell therapy in 
reversal PAH model

N = 63N = 63



Safety study (18 patients)
– Io EP: tolerability of cell transplantation in patients with PAH refractory to 

all standard therapies
Cell delivery
– eNOS transfected autologous early growth EPCs
– Delivery via SG catheter

• Pacing port (i.e. RV delivery)  
– allows continuous monitoring of PA pressure
– exclude intra-cardiac shunting (echo bubble study)

– Cell dose: extrapolation from rat and porcine models
• Dose ranging up to 150 x 106 eNOS transfected cells given over 3 

days in divided doses

Pulmonary Hypertension And 
Cell Therapy (PHACeT) Trial



Overlapping, dose escalation 
protocol
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3 additional pts at highest panel3 additional pts at highest panel
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hEhE--EPCsEPCs (3 days)(3 days)

Culture selected, eNOS- 
enhanced progenitor cells

Viability: >98%
2.5 x106 heNOS-Tx EPCs/ml

Apheresis



PHACeT Protocol
Safety EPs
– Early (prior to hospital discharge):

• hemodynamic (RAP, PAP, PVR, CO, etc.)
• other adverse reactions (immunologic, embolic event, etc.)
• Detection of plasmid DNA in arterial blood (R L shunt)

– Late (up to 6 months post cell delivery):
• Survival
• Serial PFTs
• Echo assessment of AV shunts
• Time to clinical worsening



Transplantation of Autologous Endothelial 
Progenitor Cells May Be Beneficial in Patients with 

Idiopathic Pulmonary Arterial Hypertension

• Randomized, nonblinded design
• Circulating MNCs cultured on FN x 5 days – no transfection
• 31 pts  (16 – conventional Rx; 15 – EPCs, IV injection)
• 11 x 106 cells (range 4 – 22 x 106)

Wang et al. JACC Vol. 49, No. 14, 2007
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Cell therapy post MICell therapy post MI
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Systematic Reviews of Cell Therapy

Global LVEF = 2.99% (95% CI, 1.26, 4.72, P = 0.0007)
LVESV = 4.74 mL (95% CI, 27.84, 21.64, P = 0.003)
MI area = 3.51% (95% CI, 25.91, 21.11, P = 0.004)

Global LVEF =Global LVEF = 2.99%2.99% (95% CI, 1.26, 4.72, P = 0.0007)
LVESV = LVESV = 4.74 4.74 mLmL (95% CI, 27.84, 21.64, P = 0.003)
MI area = MI area = 3.51%3.51% (95% CI, 25.91, 21.11, P = 0.004)

Martin-Rendon et al. European Heart Journal (2008) 29, 1807–1818



CAD and CAD risk factors impair the number and function of EPCsCAD and CAD risk factors impair the number and function of EPCs
•• CADCAD
•• Diabetes Diabetes 
•• Advanced age Advanced age 
•• Smoking Smoking 
•• Hypertension Hypertension 
•• HypercholesterolemiaHypercholesterolemia

Endothelial Progenitor Cell Dysfunction

From: Kutryk and Stewart, 2004From: Kutryk and Stewart, 2004

EPC DysfunctionEPC homing/migration



EPC Dysfunction: Reduced neovascularization 
capacity in immune-deficient xeno-transplant 

mouse model

Mike Ward, MD/PhD candidate, AHA 2006

**
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Cell-enhancement strategies for the treatment 
of ischemic heart disease
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Cell-enhancement strategies for the treatment 
of ischemic heart disease

, angiogenesis



The eNeNOS AAnd CCell TTherapy – AAcute 
MMyocardial IInfarction (ENACTENACT-- AMIAMI)

• Phase IIA/B (100 patients)
• Multicentre randomized double blind controlled trial
• 3 cities in eastern Canada – 5 sites

– Toronto
• Mike Kutryk (St. Michael’s Hospital)
• Sandy Dick (Sunnybrook HSC)
• Vlad Dzavick (Toronto General Hopsital)

– Ottawa: 
• Chris Glover (University of Ottawa Heart Institute)

– Montreal: 
• Dominique Joyal (Jewish General Hospital)



* PCI if angiogram criteria met and have not had PCI post MI
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ENACT-AMI Timelines

• Funding  secured: 
– August, 2008 –awards from the Canadian Institutes for 

Health Research and the Canadian Stem Cell Network
• REB Submission

– April 2009
• Regulatory submission (CTA)

– April 2009 second face-to-face meeting
• Trial initiation

– Sept 2009
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