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CORRESPONDENCE

We thank Shigeo Masuda et al. for their 
Correspondence (Emerging innovation 
towards safety in the clinical applica-
tion of ESCs and iPCs. Nat. Rev. Cardiol. 
doi:10.1038/nrcardio.2014.9-c1)1 on our 
Review (Cell therapy for cardiac repair—
lessons from clinical trials. Nat. Rev. 
Cardiol. 11, 232–246; 2014).2 Regenerative 
therapies in cardiovascular medicine are 
disruptive technologies that might lead to 
definitive solutions for patients with pro-
gressive heart disease, who have limited 
treatment options. The emerging regenera-
tive medicine algorithm is poised to radi-
cally transform patient management, and 
curb escalating health-care costs.3 Stem-cell 
therapy for acute or chronic heart disease 
exemplifies the promise of regenerative 
medicine, and has largely been applied in 
the clinical-trial setting to complement 
current standards-of-care.2 In trials of 
patient or donor-derived adult stem cells, 
adverse events are continually monitored 
because any new technology might include 
unconsidered risks associated with clinical 
application. This evaluation has established 
a remarkable safety profile of diverse adult 
progenitor cell types and modes of delivery, 
albeit with potential for the development of 
arrhythmias reported in initial trials using 
myoblasts.4,5 ‘Next-generation’ approaches 
build on this demonstrated safety and feasi
bility record, while integrating methods, 
such as organ conditioning, cell selec-
tion, or lineage specification, to optimize 
and augment the therapeutic effect on the 
ailing heart.6–9

Future regenerative technologies will 
include both cellular and acellular bio-
therapies, mandating equally rigorous 
trial-based scrutiny and long-term safety 
surveillance. A case-in-point is the antici-
pated use of pluripotent stem cells. These 
quintessential stem-cell populations can 
generate any cell type within the body, 
and accordingly are thought to possess the 
greatest regenerative potential. However, 
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their innate regenerative propensity carries 
a risk of uncontrolled growth that must be 
tempered before delivery.10 For example, 
pluripotent stem cells can be exposed to 
signals that induce a cardiac intermediate 
phenotype committed to a cardiovascular 
fate and devoid of tri-lineage potency.11 An 
alternative approach is to select a stage-
specific embryonic antigen‑1-positive pop-
ulation after stimulating embryonic stem 
cells with bone morphogenetic protein 2.12 
The risk of residual undifferentiated stem 
cells within a differentiated progenitor 
population has also led to the development 
of targeted approaches that selectively 
purge contaminating pluripotent stem 
cells and reduce the risk of uncontrolled 
cell growth upon transplantation.13 The 
Correspondence from Masuda and col-
leagues1 highlights ongoing advances in this 
field across the natural and bioengineered 
pluripotent stem-cell spectrum, at a time 
when translational experience with these 
platforms has led to regulatory approval for 
human studies.14

As science-driven discoveries become 
ready for clinical testing, the health-care 
community has an important role in tem-
pering the excitement surrounding the 
potential of these technologies, and high-
lighting their true improvement to current 
medical standards. Importantly, biothera-
pies cannot be assessed in isolation, but 
instead must be matched to the appropri-
ate patient population and delivered by the 
most-efficient means. All biologics carry 
an inherent risk of adverse clinical events. 
A risk-to-benefit profile for each new tech
nique is, therefore, required to enable under-
standing, for both patients and clinicians, of 
the potential value of each new therapy. Our 
obligation is to develop each new technology 
with adherence to rigorous safety, feasibil-
ity, and efficacy standards, as we translate 
promising science into durable therapeu-
tic paradigms and manage innovation to 
optimize outcome.15
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