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SUMMARY

Systemic Therapeutic Effects with Intracoronary Delivery
in HOPE I Clinical Trial

BIODISTRIBUTION AND CLEARANCE

Cardiosphere-Derived Cells (CDCs) have been shown to
improve cardiac function and increase long-term survival in aged
mdx mice, a preclinical model of Duchenne Muscular Dystrophy
(DMD). Recently, we reported positive results on both cardiac
and skeletal muscle function in DMD patients treated with CDCs
by intracoronary injection (HOPE-Duchenne clinical trial). Here
we show that IV administration is effective in increasing exercise
capacity and diaphragm function in a mouse model of DMD.
Biodistribution studies show most CDCs distribute to the lungs
after injection and are cleared within 3 weeks. Finally,
administering CDCs intravenously in pigs show that the product
is safe up to a human equivalent dose of 400 million cells.

Recently, positive systemic skeletal muscle effects were
reported in the HOPE I clinical trial (Figure 4). The positive
results observed in HOPE on both cardiac and skeletal
muscle function motivate additional studies exploring new
delivery routes and regimens that can maximize therapeutic
benefit of CDCs, allow for multiple administrations, and
reduce patient administration discomfort.

Biodistribution of human CDCs was measured in mice
using qPCR of human-specific Alu sequence. 10 minutes and
24 hours after CDC injection, most cells were found in the
lungs of WT mice. Less than 5% of cells present in the lungs
at 24 hours in SCID mice remained 1 week after
administration. No significant amount of CDCs remained 3
weeks after injection.
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INTRODUCTION
Figure 4. Performance of the upper limb (PUL) test was used to measure the
effects on skeletal muscle function in the HOPE I clinical trial. A) Test
description showing shoulder, middle, and distal level tests. B) Results from
middle and distal levels in patients treated with CDCs (red) and placebo
(blue).

CAP-1002 Manufacturing Process
CAP-1002 is an allogeneic cell therapy product based in the
isolation of Cardiosphere-Derived Cells (CDCs) from heart
explants and in vitro expansion (Figure 1).
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We first analyzed the therapeutic activity of CDCs delivered
intravenously into mdx mice using femoral and jugular
routes (Figure 5b). We then analyzed efficacy of escalating
doses of CDCs. A dose-dependent improvement in exercise
capacity (Figure 5c) and isolated diaphragm muscle function
(Figure 5d) was observed 6 weeks after CDC treatment.
Histological analysis of hearts reveal lower collagen
deposition (blue, Figure 5e).
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Figure 1. A) Explant-derived cells (EDCs) are produced from donor heart tissue
and expanded to produce a master cell bank (MCB). B) Cardiospheres are
formed from EDCs. C) CDCs are produced by culturing the cells obtained after
seeding the cardiospheres.
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Mouse model: mdx mice (8-10 months old)
CDCs: C57BL/10 (syngeneic)
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CAP-1002 is Immunomodulatory and Regenerative
The immunomodulatory and regenerative properties of
CDCs (Figure 2) have been shown effective with in vitro and in
vivo models of heart-related indications.
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Figure 2. CDC mechanism of action. CDCs secrete EVs containing bioactive
molecules able to regulate different responses involved in tissue
regeneration.

Figure 3. Dystrophin (green) is a
large protein that anchors the
sarcolemma
to
the
actin
cytoskeleton and has an important
structural role during muscle
contraction and relaxation1.
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Figure 7. Areas sectioned
for histology in pig lungs.

CONCLUSIONS

Adapted from Tseliou, E. et al. J Am Coll Cardiol. 2015; 66(6):599–611.

DMD is an X-linked recessive disorder affecting roughly 1
in 3,500 males. The disease is caused by mutations in the
dystrophin gene, a gene that encodes the dystrophin protein
(Figure 3).

400 M HED is safe in pigs
200 million cells were infused in
pigs via femoral vein. Several
sections of lung were taken (Figure
7). No significant events related to
CAP-1002 infusion were detected
in histology.

Progenitor cells

Duchenne Muscular Dystrophy (DMD) is Associated with
Chronic Inflammation

SAFETY STUDIES
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Figure 6. A) DNA was isolated from CDCs and qPCR was run on serial
dilutions. Standard curves of CDC DNA spiked into mouse tissue DNA were
prepared for each tissue to be tested for CDC biodistribution in mice. C) CDC
biodistribution in WT mice 10 minutes and 24 hours after injection of
150,000 human CDCs. B) CDC biodistribution in SCID mice 24 hours, 1 week,
and 3 weeks after CDC injection.
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EFFICACY WITH IV ADMINISTRATION
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Figure 5. Efficacy of CDCs in mdx mice with IV administration. A) Study
timeline. Mice received treatment in Week 0, exercise every week, and were
sacrificed in week 6. B) Exercise capacity of mice given CDCs by two IV
administration routes. C) Exercise capacity of mice given escalating doses of
CDCs. D) Isolated diaphragm muscle function. E) Masson’s Trichrome
staining of heart tissue sections 6 weeks after CDC injection.

• 150,000 – 250,000 CDCs given intravenously are effective
in increasing exercise capacity and diaphragm muscle
function of mdx mice 3 – 6 weeks after injection
• Most cells are initially trapped in the lungs, with small
redistribution of cells to the heart within 1 week of
injection
• Cells are cleared within 3 weeks after injection
• Injection of 200 M cells (400 M HED) is well-tolerated in
pigs
• These findings support clinical evaluation of systemic
administration and repeat dosing of CAP-1002 in patients with
DMD to potentially maximize efficacy
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