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Is the adipose-derived mesenchymal stem cell therapy effective
for treatment of knee osteoarthritis?
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We read with great interest the article “Adipose-derived
mesenchymal stem cell therapy in the treatment of knee
osteoarthritis: a randomized controlled trial” by Freitag
et al., published in Regenerative Medicine last February 2019.

We congratulate the authors for their work, which
contains valuable clinical information to understand the
effectiveness of the increasingly common treatment of knee
osteoarthritis (OA) with adipose tissue-derived stem cells
(ASCs). Indeed, literature reports fundamentally two types
of treatment based on ASCs: stromal vascular fraction (SVF)
(1,2) or in vitro expanded ASCs intra-articular injection (3,4).

This study reports the clinical results of knee OA
treatment with iz vitro expanded ASCs. We think that
the selection of the patients based on Kellgren Lawrence
grades II and IIT OA is the right choice since these patients
can benefit of this treatment, delaying the time to surgical
intervention of knee prosthesis as much as possible. In
our experience the ASC infusion was previously shown to
be most beneficial for this group of patients (2). A critical
point in the patients’ eligibility criteria is the enrollment
in the study of patients with unstable knees, which in our
experience represents a potential contraindication. Patients
affected by unstable knees or major axial deviation of the
knee were the poorest responders in our series. We think
that these patients might have a self-sustained inflammation
more difficult to turn off. Moreover, we observed that
when patients’ knees were washed with a saline solution
before cell infusion the outcome was better than in non-
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pre-washed ones. Thus, the authors should consider the
presence of effusion of the knee as a possible hinderance
against ASC cell adhesion in vivo (5).

According to the authors, we believe that, despite the lack
of a formal control/placebo, the results reported should be
considered as a pilot study, and further research with more
patients should be planned. The obtained results compared
to untreated and to pre-operative evaluation suggest a
decrease in symptoms and a better performance compared
to the classical studies on the placebo effect with a sham
knee arthroscopy (6). The real question to be challenged
will be how long this procedure is going to be beneficial for
the patients. Is this procedure able to revert a progressive
primary degenerative OA? Are the injected ASCs directly
responsible for regeneration? About this, recent literature
infers that the beneficial effect of MSC infusion might be
due to the indirect effect of the cell mediated interaction
with local actors (chondrocytes and precursors, immune
competent cells, etc.), either via direct cell to cell contact
or via factors released locally (7,8). One of the major results
of the ASC infusion is the inactivation of an inflammatory,
self-sustaining phenomenon and not to the reconstruction
of a novel cartilage layer (8). Moreover, in vivo studies in
mouse OA models showed that autologous mesenchymal
stem cells (MSCs) disappear from the injected joint in the
early phases and that their beneficial effect might be due
to an imprinting more than to the continuous presence of

the MSCs (9). We believe that the biological composition
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of the infused material is a major issue for future research
in this field: understanding whether the treatment with
expanded ASCs or SVF is better is fundamental for clinical
practice. The role of the various precursors, lymphocytes
and especially of the factors secreted by the infused cells is
relevant for fully understanding the mechanism of action
of the regenerative process and to select the active players
leading to the relevant clinical results described. Further
studies should be issued on this topic as well.

Another particularly relevant aspect is the number of
ASC infusion procedures, that should be effective. Indeed,
this point acquires great interests for the future therapeutic
developments. The authors provided data on the multiple
infusion group which are not convincing for its beneficial
effect in the long term compared to single infusion, even
though MRI showed evidence of a measurable decrease
in cartilage loss only in the two-injection group. In
more general terms, at 1 year follow up the results of the
single infusion are comparable to the ones obtained after
two infusions. Moreover, the authors state that a third
group, receiving 5 injections, was discontinued due to
complications which are not fully described. Thus, some
questions should be addressed, such as: “is one infusion
enough to obtain long-term results in the reversion of
knee OA?” “Are further infusions beneficial in the long-
term evolution of the disease, considering that one infusion
obtains clinically relevant results maintained after one year
from the procedure?” “Are we expecting complications after
multiple infusions even though programmed on a yearly
basis?”

To evaluate the effect of ASCs in the treatment of
knee OA, the other major issue is the quantification of
the regenerating effect on the affected cartilage using
MRI. Many publications addressed this question without
producing convincing information (10,11), due to technical
reasons, such as the low resolution of the MRIs available
to date or to the necessity of a longer observation periods
to visualize the effect. Here, authors reported encouraging
results where MRI serial studies showed a reduction or
reversion of cartilage loss, but no clear evidence on a
cartilage tissue improvement was documented with the
methods used [MRI Osteoarthritis Knee Score (MOAKS)].
The author mention further studies to be performed on
the quality of the cartilage using T2 mapping techniques,
and we can say that we used this technique, without
statistically relevant results in our studies (2). The indirect
data obtained by MRI imaging such as periarticular bone
marrow tissue quality, osteophytes, synovitis, meniscus,
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periarticular features such as cysts, etc., were not relevantly
modified after MSC treatment.

In contrast to clinical data, cell manufacturing process has
been briefly described, thus we think that it should be useful
to insert more details about the method adopted to obtain
100x10° ASCs necessary for the intra-articular injection.
Indeed, this is a high number of ASCs and it is not so easy
to expand them into two iz vitro passages only, as described
by the authors. Moreover, what parameters were tested
by the authors to evaluate the chondrogenic ability of the
fresh and thawed ASCs in vitro? Could the cryopreservation
process modify the differentiation ability of expanded
ASCs? We previously demonstrated that cryopreservation
of adipose tissue with dimethyl sulfoxide (DMSO) preserves
the content of ASCs and their differentiating abilities (12),
thus we are confident that also expanded ASCs of this study
maintain their properties.

Acknowledgments

This work was supported by Compagnia di SanPaolo
Foundation and Fondazione Ricerca Molinette.

Footnote

Conflicts of Interest: The authors have no conflicts of interest
to declare.

References

1. Fodor PB, Paulseth SG. Adipose Derived Stromal Cell
(ADSC) Injections for Pain Management of Osteoarthritis
in the Human Knee Joint. Aesthet Surg J 2016;36:229-36.

2. Roato I, Belisario DC, Compagno M, et al. Concentrated
adipose tissue infusion for the treatment of knee
osteoarthritis: clinical and histological observations. Int
Orthop 2019;43:15-23.

3. Koh YG, Choi YJ, Kwon SK, et al. Clinical results and
second-look arthroscopic findings after treatment with
adipose-derived stem cells for knee osteoarthritis. Knee
Surg Sports Traumatol Arthrosc 2015;23:1308-16.

4. Jo CH, Lee YG, Shin WH, et al. Intra-articular
injection of mesenchymal stem cells for the treatment of
osteoarthritis of the knee: a proof-of-concept clinical trial.
Stem Cells 2014;32:1254-66.

5. Freitag J, Bates D, Wickham J, et al. Adipose-derived
mesenchymal stem cell therapy in the treatment of knee
osteoarthritis: a randomized controlled trial. Regen Med

Ann Transl Med 2019;7(Suppl 3):S114 | http://dx.doi.org/10.21037/atm.2019.05.30



Annals of Translational Medicine, Vol 7, Suppl 3 July 2019

2019;14:213-30.

6. Moseley JB, O'Malley K, Petersen NJ, et al. A controlled
trial of arthroscopic surgery for osteoarthritis of the knee.
N Engl ] Med 2002;347:81-8.

7. Caplan AL Mesenchymal Stem Cells: Time to Change the
Name!. Stem Cells Transl Med 2017;6:1445-51.

8. Mancuso P, Raman S, Glynn A, et al. Mesenchymal Stem
Cell Therapy for Osteoarthritis: The Critical Role of the
Cell Secretome. Front Bioeng Biotechnol 2019;7:9.

9. Khatab S, van Osch GJ, Kops N, et al. Mesenchymal
stem cell secretome reduces pain and prevents cartilage
damage in a murine osteoarthritis model. Eur Cell Mater
2018;36:218-30.

Cite this article as: Roato I, Ferracini R. Is the adipose-
derived mesenchymal stem cell therapy effective for treatment
of knee osteoarthritis? Ann Transl Med 2019;7(Suppl 3):S114. doi:
10.21037/atm.2019.05.30

10.

11.

12.

Page 3 of 3

Lalande C, Miraux S, Derkaoui SM, et al. Magnetic
resonance imaging tracking of human adipose derived
stromal cells within three-dimensional scaffolds for bone
tissue engineering. Eur Cell Mater 2011;21:341-54.
Krusche-Mandl I, Schmitt B, Zak L, et al. Long-

term results 8 years after autologous osteochondral
transplantation: 7 T gagCEST and sodium magnetic
resonance imaging with morphological and clinical
correlation. Osteoarthritis Cartilage 2012;20:357-63.
Roato I, Alotto D, Belisario DC, et al. Adipose Derived-
Mesenchymal Stem Cells Viability and Differentiating
Features for Orthopaedic Reparative Applications: Banking
of Adipose Tissue. Stem Cells Int 2016;2016:4968724.

© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2019;7(Suppl 3):S114 | http://dx.doi.org/10.21037/atm.2019.05.30



