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Letter to the Editor: Stem Cells Combined With Platelet-rich
Plasma Effectively Treat Corticosteroid-induced Osteonecrosis
of the Hip: A Prospective Study

Nicolas S. Piuzzi MD

To the Editor,
I read the study by Houdek and

colleagues [8] with great interest and
believe that the orthopaedic community
at large will benefit from developing

and implementing cell-based therapies
for patients with osteonecrosis of
the femoral head (ONFH) [4]. Still,
there are gaps in our knowledge that
remain.

Along with the need for random-
ized controlled trials that compare the
efficacy of cell-based therapies to core
decompression or nonoperative treat-
ment alone, two additional issues
need to be addressed: (1) Nomencla-
ture and (2) heterogeneous and de-
ficient reporting.

Nomenclature

Across different areas, authors have
noted the importance of solving no-
menclature ambiguities, and have
called on journals to implement tools
to ensure the proper authentication of
materials [6, 13, 14]. We should
standardize the nomenclature in cel-
lular therapies.

More than 30 years ago, a break-
through occurred after the discovery
that fibroblastic colonies, derived
from a single colony forming unit–
fibroblastic (CFU-F), formed when
bone marrow cells were cultured
in vitro [10]. Building on this ob-
servation, mesenchymal stem cells
(MSCs), the plastic-adherent cells iso-
lated from bone marrow and other
sources that can be culture expanded

and differentiated to different linages,
were promoted and widely tested for
multiple applications [2]. In contrast,
the biologic properties of an unfrac-
tionated population of cells obtained
from different tissues (such as nucle-
ated cells from bone marrow or fat) do
not meet the generally accepted criteria
for adult stem cell activity. “Stem
cells” should have at least two charac-
teristics: (1) The ability to proliferate
and (2) the ability to develop into ma-
ture cell types that have distinctive
morphologies and specialized roles.
Generally, stem cells produce pro-
genitor cells, which are partly differ-
entiated cells that divide and give rise
to differentiated cells [1, 3]. As a result,
rendering the name “MSC” to all nu-
cleated cells is scientifically inaccurate
and potentially misleading [7].

To address this inconsistency, the
Mesenchymal and Tissue Stem Cell
Committee of the International Soci-
ety for Cellular Therapy (ISCT) pro-
posed criteria to define human
mesenchymal stromal/stem cells:
“First, MSC must be plastic-adherent
when maintained in standard culture
conditions. Second, MSC must ex-
press CD105, CD73 and CD90, and
lack expression of CD45, CD34,
CD14 or CD11b, CD79alpha or
CD19 and HLA-DR surface mole-
cules. Third, MSC must differentiate
to osteoblasts, adipocytes and chon-
droblasts in vitro. While these criteria
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will probably require modification as
new knowledge unfolds, we believe
this minimal set of standard criteria
will foster a more uniform charac-
terization of MSC and facilitate
the exchange of data among in-
vestigators” [5]. Therefore, if bone
marrow is processed by density
separation (centrifugation) to concen-
trate the total nucleated cells, a more-
appropriate nomenclature would be:
Bone marrow nucleated cells (BMNC).
It is true that of all BMNC, a small
fraction can be plastic-adherent and
show CFU capability (approximately 1
CFU per 4000 nucleated cells to 1 CFU
per 20,000 nucleated cells [1, 2]);
however, this is not true for the vast
majority of BMNC.

Heterogeneous and
deficient reporting

Biological therapies, including cellular
therapies, can potentially restore local
cell populations or modulate inflamma-
tion, but without standardized quantita-
tive and qualitative characterization, it
will be challenging to determine the ef-
ficacy of these therapies. For example,
cellular therapies for the treatment of
ONFH have low complication rates
with no major adverse event reported.
Cellular therapies could potentially im-
prove patient-reported outcome meas-
ures (PROMs)with a lower likelihood of
developing more-advanced stages of
ONFH [12]. However, current studies
are limited by small sample sizes and
vary widely with respect to the cellular
therapies delivered, including variation
in cell sourcing, cell harvest, cell pro-
cessing, cell characterization, cell deliv-
ery, adjuvant therapies, and assessment
of outcomes [11].

To overcome this limitation, it is im-
portant to standardize the reporting of

both the preparation and composition of
bone marrow concentrates (BMC) and
platelet-rich plasma (PRP) [3]. By doing
this, the compositional assessment of
BMC and/or PRP (with respect to such
factors as platelet count, red blood cells,
nucleated cells, and volume) can be later
correlated to validated outcome assess-
ment tools for assessing symptoms
modifying effects (eg, PROMs) or dis-
ease modifying effects (eg, MRI). Fur-
thermore, when performing CFU assays
to assess the population of stem and
progenitor cells present in native tissues
(known as connective tissue progenitors
[9]), researchers should attempt to im-
plement objective assessment tools as
standardized by American Society for
Testing and Materials International [1].
Additionally, further studies should
evaluate and characterize other stem-
and progenitor-cell populations in-
cluding hematopoietic and endothelial
stem cells, which could potentially be
relevant as well.

Overall, the development and imple-
mentation of cellular therapies with po-
tential disease-modifying effects remains
a challenge in our field. Therefore, their
effective clinical assessment and im-
provement will demand: (1) High-
quality methodology in study design
(blinded, randomized clinical trials),
(2) special attention to standardized no-
menclature and quantitative methods for
cell harvesting, processing, character-
ization, and delivery, and (3) standard-
ized reporting of clinical and structural
outcomes.
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