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Reply to Muraca et al.

From the Authors:

The point raised by Muraca and colleagues regarding the purity
of the extracellular vesicle preparations used in our recent studies (1)
is very relevant to the exciting challenges we face as we translate
research on mesenchymal stem/stromal cell (MSC) exosomes
from the bench to the bedside. On the bench, one can assess
the therapeutic effects of MSC exosomes using unpurified
preparations. Indeed, many functional studies in preclinical
models of disease employ crude extracellular vesicle fractions,
such as the heterogeneous population obtained as pellets through
differential ultracentrifugation or polyethylene glycol–induced
extracellular vesicle sedimentation.

As we move forward to large-scale clinical trials, we should
thoughtfully deliberate on the optimal purity of MSC exosome
preparations, especially if such preparations are to be used in a
neonatal ICU. Navigating the evolving regulatory landscape
pertinent to this novel and promising therapeutic can be
daunting, and although we recognize that U.S. and European
Union agencies may differ in their requirements, the purity and
consistency of the final pharmaceutical will probably be of paramount
importance. Therefore, optimization considerations should factor
in not only the cost but also the consistency, efficacy, and safety of
the final pharmaceutical product. Safety considerations aside, it is
clear that reproducibility in manufacturing processes and final
product uniformity will make possible the design of simplified and
expeditious potency assays and permit accurate dosage calculations.

In our experience, when functional activity is assessed in vivo,
isolation of the exosomal fraction by density flotation results in
more consistent potency metrics compared with other preparation
methods (1). We clearly agree with Muraca and colleagues that this
fractionation procedure does not lend itself to high-throughput

applications, as, for example, size-exclusion chromatography
traditionally does in industrial settings. Therefore, although we
are using density floatation in our preclinical studies to ensure
the consistency of our preparations, we do not expect the
methodology to be used for large-scale production. What we do
expect is that data from preclinical studies using fractionated
extracellular vesicles will enable a comprehensive molecular and
functional characterization of the active MSC exosome species
and the factors that impact their biogenesis. This information will
guide the industry in the design of manufacturing flowcharts,
leading to the production of MSC exosome–based pharmaceuticals
that will be optimized in terms of consistency, safety, efficacy,
and cost. The specifics of such large-scale methodologies are, of
course, beyond the scope of our present report.

We have discussed some of the above concepts in our recent
reviews (2, 3). n
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Erratum: Effects of Age and Disease Severity on
Systemic Corticosteroid Responses in Asthma

The article by Phipatanakul and colleagues, published in the June 1,
2017, issue of the Journal (1), contained errors in the published
spirometry results. The authors have informed us that derived
spirometry parameters (percent of predicted) were incorrectly
calculated. Derived parameters were calculated using the 2012
Global Lung Initiative (GLI) equations. However, because of a
computer programming error, the GLI equations for Other/Mixed
ethnicity were inadvertently applied to all white subjects instead
of using the correct equations for white individuals. These errors
produced small changes in the data dependent on the GLI
equations but do not change the article’s conclusions in any
material way.
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