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Sickle cell disease (SCD) is an autosomal recessive disorder and the most common genetic disease affecting African-Americans.  Approximately 0.15% of African-Americans are homozygous for sickle cell disease, and 8% have sickle cell trait.  Acute pain crisis, acute chest syndrome (ACS), and pulmonary hypertension are common complications of sickle cell anemia.  Pulmonary hypertension has now been identified as a marker of mortality in adults with sickle cell disease. Due to the prevalence of PH and PAH among SCD patients and the high risk of death associated with SCD-PH, treatments that address this complication of SCD are needed.

I. Clinical Trials – 

A. ASSET-1, -2, and 3: Because ET‑1 may play an important role in many aspects of SCD including associated PH, ET‑receptor antagonism with bosentan may offer special benefit in this patient population.  The ASSET-1 and -2 studies were designed to test the efficacy, safety, and tolerability of bosentan treatment in this patient population.  The ASSET-3 open-label extension was designed to provide continued treatment for patients who may benefit from bosentan treatment and to collect long-term data beyond the 16-week duration of the controlled trials.

The primary objectives of the controlled trials were:

ASSET-1:
To demonstrate that bosentan improves PVR in patients with symptomatic PAH (precapillary) associated with SCD

ASSET-2:
 To demonstrate that bosentan improves exercise capacity in patients with symptomatic PH (mixed vasculopathy) associated with SCD
Secondary objectives were to demonstrate that bosentan improves exercise capacity in patients with symptomatic PAH associated with SCD (ASSET-1 only) and to evaluate the effect of bosentan on the time to clinical worsening and the safety and tolerability of bosentan in these patient populations (both studies).
The objective of the open-label extension study (ASSET-3) was to collect long-term safety, tolerability, and efficacy data in patients with PH (precapillary PAH and mixed vasculopathy) associated with SCD.

The three ASSET studies were stopped prematurely by the sponsor due to slow enrollment.

B. PHaSST: Sildenafil has been proven beneficial in pulmonary arterial hypertension (PAH) and recent phase I/II studies suggest it is well tolerated and efficacious in the sickle cell disease population.  Furthermore, a number of recent studies have suggested that nitric oxide (NO) based therapies may have a favorable impact on sickle red cells at the molecular level and could improve the abnormal microvascular perfusion that is characteristic of sickle cell anemia.

The project has 3 distinct components:

1. Screening Phase.  Approximately 1000 subjects with sickle cell disease will be screened.  Assessments will include historical and laboratory data, Doppler echocardiogram, 6-minute walk test, plasma/serum, and DNA for banking. 

2. Main Interventional Trial.  The randomized, double-blind, placebo controlled phase is designed to determine the effects of 16 weeks of sildenafil therapy on exercise endurance, cardiopulmonary hemodynamic parameters and symptoms in this patient population. The open label follow-up phase is designed to provide up to an additional year of sildenafil therapy to patients who completed the randomized, double-blind phase.  

3. Observational Follow-up Study. Screened patients who do not qualify for participation in the main interventional trial may be contacted every 6-12 months for up to 3 years to assess major disease-related complications, including mortality.

The PHaSST study is ongoing.

II.
Barriers to Enrollment –

A. Lack of Disease Awareness – Medical Community and Patient Community

B. Lack of Sickle Cell Support Groups

C. Patient Population  - compliance – medications/study visits

D. Cardiac Catheterization –

E. Lack of Pulmonary Hypertension Centers at same medical centers as Sickle Cell Centers, i.e. Sickle Cell Centers specific geographic areas versus Pulmonary Hypertension Centers

F. Socioeconomic Issues

G. Lack of Collaborative Relationships between Hematologists and Cardiologists-Pulmonologists

