Safety and efficacy analysis of Cardiosphere Derived Cells (CDCs) in clinical (HOPE-Duchenne trial) and
nonclinical assays. Systemic and multiple dose treatment to maximize efficacy of allogeneic CDCs in
Duchenne muscular dystrophy treatment.
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ABSTRACT

HOPE-DUCHENNE CLINICAL TRIAL

Preliminary (6 months) HOPE-Duchenne trial outcomes are notable for improved
cardiac systolic wall thickening, particularly in the inferior wall, and improved
Performance of Upper Limb (mid-level) in patients treated with CAP-1002 CDCs.
Nonclinical studies showed that repeat intracardiac dosing of CDCs in mdx mice
resulted in an overall maintenance of benefit and a greater improvement in the
absolute muscle force at the dosing interval tested when compared to mice with a
single administration. CDCs have a low immunogenic profile and the mild immune
response observed after multiple administrations does not impact the effect of
the CDCs.
When CDCs were systemically injected into 10 months mdx mice, we observed an
improvement in exercise capacity, enhanced force production in isolated skeletal
muscle, improved cardiac function, and decreased fibrosis in skeletal and cardiac
muscle similar to the observed after a local intramyocardial administration. These
observations are supported by the systemic effects observed following cardiac
delivery of CDCs in mdx mice.
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Figure 3. CAP-1002 manufacturing
overview. Explants obtained from
donor hearts are seeded and
Explants Derived Cells
(EDC)
harvested to form the Master Cell
Bank (MCB) and stored in LN2.
After MCB release, EDC are
cultured in ultra-low adherent
plates to form cardiospheres and
then plated as adherent CDCs.
CDCs are expanded to create
numerous doses and stored frozen
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Interim Analysis
A
Figure 4. A: Performance of Upper Limb (PUL) scale
dimensions.
B: Percent patient responders (those with
≥10% or maximum possible improvement in middle and
distal PUL) from baseline to 6 weeks, 3 months, and 6
months is shown for usual care (blue) and CAP-1002 treated
(red) patients.

INTRODUCTION
CDCs reduced cardiac fibrosis in a mdx mouse model
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Mayhew et al. Dev Med Child Neurol 2013; 55(11): 1038-1045
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Figure 7. Systemic CDC treatment improved soleus function in mdx mice. A: Ex vivo measurement of soleus contractile
properties: specific, absolute, twitch and tetanic force were analyzed in WT mice or in mdx mice systemically treated with
vehicle or with one dose or two doses of CDCs, 6 weeks after the first treatment. B: Representative Masson trichrome
stained sections through the soleus muscle showed decreased fibrosis in the CDC-treated mice compared to vehicle-treated.
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PRECLINICAL CONCLUSIONS
Aminzadeh et al. bioRxiv 2017. http://dx.doi.org/10.1101/128900

Figure 1. Diminished cardiac fibrosis 3 weeks after CDC injection in mdx mice. A: Representative Masson trichrome
images of a wild-type heart (WT), an mdx heart that had been vehicle-injected (Mdx+Vehicle) and an mdx heart
that had been CDC-injected (Mdx+CDC). B: pooled data for morphometric analysis. *p<0.05 compared to controls

Figure 5: Change in Systolic Wall Thickening in inferior,
anterior, and lateral walls from baseline to 6 months is
shown for usual care (blue) & CAP-1002 treated (red)
patients.
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• Repeat dosing of CDCs is effective in maintaining the improvement in cardiac
function observed after a first dose.
• Repeat dosing does not elicit a significant immune response that could limit
therapeutic activity of the cells, even when the same allogeneic donor is used
twice.
• Our results demonstrate that systemic (intravenous) delivery of CDCs is a feasible
alternative to the local delivery enabling the administration of higher and more
frequent doses than are feasible with intracoronary administration.
• This supports the exploration of intravenous delivery of CAP-1002 to treat DMD.
• These findings warrant clinical evaluation of systemic administration (i.e.,
intravenous) and repeat dosing of CAP-1002 in patients with DMD to potentially
maximize efficacy and provide a durable effect.
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Fig. S3. Diminished cardiac fibrosis (A) and collagen content (B) 3 weeks after CDC injection in mdx
Adapted from Tseliou, E. et al. J Am Coll Cardiol. 2015; 66(6):599–611.

mice.Figure
A, left
panel: Representative Masson trichrome images of a wild-type heart (WT), an mdx heart that
2. CDCs mechanism of action. CDCs through the release of bioactive molecules regulate different
responses involved in tissue regeneration.

had been vehicle-injected (Mdx+Vehicle) and an mdx heart that had been CDC-injected (Mdx+CDC). A,
right panel: pooled data for morphometric analysis. B: western blots and pooled data for myocardial cardiac

Figure 6: CDCs treatment improved cardiac function and exercise capacity, and increased long term survival in mdx mice.
A: EF in CDC and vehicle -injected mdx mice at baseline and 3m later (WT: n=7; Mdx groups n=12 each). B: Exercise capacity in
mice over 3 months following a single administration of CDC or vehicle administration. C: Kaplan-Meier analysis shows a
reduction in survival shows lower survival in vehicle-treated mdx mice compared to CDC-treated mdx mice or WT controls
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