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DBMD and the heart 

• DBMD typically causes dilation and 

decreased strength of the heart.  

• Improvements in pulmonary and 

neuromuscular care often leave heart 

failure and cardiomyopathy behind as 

major life-threatening aspects of DBMD. 

• In contrast with other muscles in the body, 

the heart must continue to function, 

beating ~ 100,000 times in one day and 

about 35 million times in a year. 



Sildenafil 

• Phosphodiesterase type-5 (PDE5) inhibitor 

that was initially developed to treat 

blockages of coronary arteries; didn’t help.  

• Initial testing was in people with coronary 

artery disease, many of whom had erectile 

dysfunction. 

• Volunteers in these studies reported 

normalization of erectile function, leading 

to its initial FDA approval (Viagra).  



Revatio (sildenafil) 

• Because there is a lot of PDE5 in the lung’s 

blood vessels, and because PDE5 inhibition 

can dilate these blood vessels, sildenafil was 

tested in pulmonary hypertension. 

• Approved for treatment of pulmonary 

hypertension. 

• Several studies in children, some in infants; 

approved for use in children (EU), and under 

review for use in children by the US FDA.  
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Sildenafil in the heart 

• Sildenafil has no significant effect on normal, 

unstressed hearts. 

 Takimoto E, et al, Nat Med 2005 

• Work by Dr. David 

Kass at JHU focused 

on the role of PDE5 

in remodeling of the 

heart in response to 

high pressures. 

• Sildenafil was very 

beneficial…in mice. 



Several other important sildenafil 

reports in mdx mice: 

2008 

2010 

2011 



REVERSE-DBMD trial 

• Title: REVatio for hEaRt diseaSE in 

Duchenne & Becker Muscular Dystrophy 

• Hypothesis:  Sildenafil will improve both 

cardiac and vascular properties of the 

enrolled participants compared to placebo. 

• Design: 6 months randomized, double-

blinded, placebo-controlled therapy with 

sildenafil (Revatio 20 mg 3x/day), followed 

by 6 months of open-label treatment with 

sildenafil 20 mg 3x/day.   Currently Enrolling! 



• Primary endpoint: The difference between 

the change in cardiac left ventricular end-

systolic volume (LVESV) as determined by 

cardiac MRI between baseline and after 6 

months of treatment in those treated with 

oral sildenafil compared with those treated 

with placebo. 

• Each person acts as their own “control.” 

• Enrollment will be 30 participants. 

REVERSE-DBMD trial 



• Secondary endpoints: other measures of 
cardiac function (systolic and diastolic) and 
size by MRI at 6 months; 

• Difference in LVESV at 6 vs. 12 months 

• Non-cardiac effects: difference in function of 
arteries by flow-mediated vasodilation, 
difference in diaphragm function and grip 
strength, difference in quality of life. 

• Determine the safety and tolerability of 
sildenafil administered at a dose of 20 mg 
three times daily in the context of DBMD with 
cardiac dysfunction. 

 

REVERSE-DBMD trial 



Inclusion criteria: 

• Duchenne or Becker muscular dystrophy 

• Male gender 

• Age 15  to 50 years 

• Cardiac EF < 50% 

• Stable dose of ACE-inhibitor or ARB for at 

least 3 months; beta-blockers and 

corticosteroids are not required but if used, 

on a stable dose for at least 3 months. 

• Ability to provide informed consent, follow 

protocol, and adhere with follow-up. 



• Nitrates or alpha-adrenergic receptor blockers 

• Allergy to sildenafil, or history of severe allergy 

• Eye disease: retinitis pigmentosa 

• History of priapism, sickle cell anemia, multiple 

myeloma, or leukemia 

• Bleeding disorders 

• Active tobacco use 

• Atrial fibrillation 

• Unable to tolerate MRI (ICD or cannot fit in MRI) 

• Systolic blood pressure < 85 mmHg 

• Chronic kidney disease stages 4 and 5 

• Current use of sildenafil. 

Exclusion criteria: 
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   Several more have had adjustment in medications to be 

compliant with inclusion or exclusion criteria, and will 

have cardiac function assessed 3 months later. 

9 are receiving 

sildenafil vs. 

placebo 

Status of Enrollment: 

3 open-label Revatio 

2 completed the trial 

(2 screen failures) 

2 scheduled to begin 

14 more to 

reach our 

target (30) 



Additional issues: 

1. Safety – “Adverse Events”: 

• One participant with a history of GI troubles 
(gastroparesis, swallowing air with BiPAP) 
was hospitalized with the same; he had 
complete resolution after an NG tube. 

• One participant had fecal impaction and was 
evaluated in an outside Accident/ER. 

• One participant was hospitalized due to 
power outage and need for BiPAP. 

• One participant developed viral 
gastroenteritis during initial study 
hospitalization, which resolved in 12 hours. 



1. Safety 

- No major problems to date. 

2. Non-cardiac effects 

- No problems or complaints. 

3. Blood pressure 

- Generally low for this group, but OK so far. 

4. Dosing 

– Based on approved dose for pulmonary 

hypertension.  

Additional issues: 



Others on the Study Team: 

• Kathryn Wagner, MD, PhD (co-PI with me) 

• David Kass, MD  

• Geni Bibat, MD 

• Reid Thompson, MD 

• Stuart Russell, MD 

• Doris Leung, MD 

• Al Lardo, PhD 

• Mary Corretti, MD 

• Clinical Trials.gov ID: NCT01168908  

 http://www.clinicaltrials.gov/ct2/show/NCT01168908 



Should I start using sildenafil? 

• Research studies are done with careful 

analysis for both risks and benefits. 

• Many treatments that seem to be good 

are not proven safe/effective in trials. 



Summary: 

• Cardiomyopathy and heart failure are a 

common, life-threatening problem in DMD. 

• Sildenafil looks promising for the treatment 

of these conditions, based on the 

molecular defect in DMD. 

• Our trial is about half-way finished, and we 

expect to share good news soon about 

this medication in DMD. 
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