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Abstract

Background: Available evidence on the conservative treatment of osteoarthritis still leaves the place for questioning on the
efficacy of Platelet-Rich Plasma (PRP) and on whether Stromal Vascular Fraction (SVF) offers a superior therapeutic tool.

Objective: To assess the clinical efficacy of SVF as adjuvant therapy to PRP on functionality and tissue regeneration for
osteoarthritis.

Methods: In a multi-centric, randomized, triple-blind controlled trial, 130 individuals with osteoarthritis will be block-
randomized in a 1:1 ratio. Patients will receive an initial single PRP or PRP + SVF injection, followed by one- and two-months
PRP doses. The primary endpoint is the functional improvement measured with the Single Assessment Numeric Evaluation
(SANE) scale at 6 months follow-up. The secondary endpoints, gathered at 3, 6, and 12 months follow-up will include clinical
outcomes: Low Extremity Functional Scale (LEFS) and Quick Disabilities of the Arm, Shoulder and Hand (quick-DASH) score,
Pain Visual Analogue Scale (VAS) during maximal physical activity, SANE, the Western Ontario McMaster Universities
Osteoarthritis Index (WOMAC) (in knee osteoarthritis cases), return to work and to sports in days; and Magnetic Resonance
Imaging (MRI) AMADEUS score at 6 months and at 12 months.

Results: Participants recruitment and data collection is expected to begin in August 2024. Final end-points will be gathered in
august 2027.

Conclusions: The study results will provide insight into the clinical efficacy of SVF as adjuvant therapy to PRP on functionality
and tissue regeneration in osteoarthritis. This trial is registered on ClinicalTrials.gov (NCT05660824) and SNCTP Clinical Trial:
This trial is registered on ClinicalTrials.gov (NCT05660824) and SNCTP.
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 Original Paper

Effectiveness  of  Stromal  Vascular  Fraction  (SVF)  and  Platelets
Rich Plasma (PRP) in patients with Osteoarthritis: Study protocol
for  a phase III,  prospective,  randomized, controlled multi-center
study: (SPOST study) 

Abstract

Background: Available evidence on the conservative treatment of osteoarthritis still leaves the place
for questioning on the efficacy of Platelet-Rich Plasma (PRP) and on whether  Stromal Vascular
Fraction (SVF) offers a superior therapeutic tool.
Objective:  To assess the clinical efficacy of SVF as adjuvant therapy to PRP on functionality and
tissue regeneration for osteoarthritis.
Methods:  In  a  multi-centric,  randomized,  triple-blind  controlled  trial,  130  individuals  with
osteoarthritis will be block-randomized in a 1:1 ratio. Patients will receive an initial single PRP or
PRP + SVF injection followed by one- and two-months PRP doses. The primary endpoint is the
functional improvement measured with the Single Assessment Numeric Evaluation (SANE) scale at
6  months  follow-up.  The  secondary  endpoints,  gathered  at  3,  6,  and  12  months  follow-up will
include clinical outcomes: Low Extremity Functional Scale (LEFS) and Quick Disabilities of the
Arm, Shoulder and Hand (quick-DASH) score, Pain Visual Analogue Scale (VAS) during maximal
physical  activity,  SANE,  the  Western  Ontario  McMaster  Universities  Osteoarthritis  Index
(WOMAC)  (in  knee  osteoarthritis  cases),  return  to  work  and  to  sports  in  days;  and  Magnetic
Resonance Imaging (MRI) AMADEUS score at 6 months and at 12 months.
Results: Participants recruitment and data collection is expected to begin in August 2024. Final end-
points will be gathered in august 2027
Conclusions:  The study results will provide insight into the clinical efficacy of SVF as adjuvant
therapy to PRP on functionality and tissue regeneration in osteoarthritis.
Trial  Registration: This  trial  is  registered  on  ClinicalTrials.gov  (NCT05660824)  and  will  be
registered on the Portal for clinical trials in Switzerland (SNCTP).

Keywords: Stromal Vascular Fraction (SVF); Platelet-Rich Plasma (PRP); osteoarthritis

Introduction

Osteoarthritis, the most common joint disease [1], has a high social and individual impact and the
development of therapeutic options is a public health priority. It’s multifactorial etiology is still a
source of active research[2, 3]. Most common conservative treatments for osteoarthritis treatment
include pain killers, active physical therapies, orthotics, infiltrations of corticosteroids, hyaluronic
acid (HA), and platelet-rich plasma (PRP) [1][4]. 
PRP may be beneficial in osteoarthritis by interfering with catabolic and inflammatory events and by
subsequently  promoting  anabolic  responses.  Activation  of  PRP  releases  biologically  active
components, including platelet-derived growth factor (PDGF), transforming growth factor-β (PGF-
β), type I insulin-like growth factor (IGF-1) and vascular endothelial growth factor (VEGF). These
proteins  are  responsible  for  a  range  of  critical  tissue  healing  roles  such  as  chondrocyte  and
mesenchymal stem cells proliferation, bone and vessel remodelling, inflammatory modulation and
collagen synthesis[5].
For osteoarthritis, an improvement of clinical outcomes has been found in several clinical trials[6]
[7], presumably associated with the chondroprotective effect of PRP. Nevertheless, an in-vivo effect
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on human cartilage regeneration is not yet demonstrated despite the numerous studies approaching
the subject  [8].

Preclinical models elucidated how injected Adipose Derived- Mesenchymal Stem Cells (AD-MSC)
coordinate the cartilage regeneration process [9-11] through paracrine mechanisms [12], producing
cytokines and trophic bioactive factors  that  stimulate cellular  proliferation,  reduce inflammation,
fibrosis, oxidative stress, and chondrocytes senescence [1].
The choice of AD-MSC instead of Bone Marrow Mesenchymal Stem Cells  for the treatment  of
osteoarthrosis and tendinopathies is supported by a better hypoxic tolerance, less immunologic and
inflammatory responses [13], better chondrogenic inductions and gene expressions [14], and a less
variable and a more reliable clinical result [13]. 
Stromal  Vascular  Fraction  (SVF),  a  product  from  specific  adipose  tissue  processing,  contains
mesenchymal stem cells, endothelial precursor cells, T regulatory cells, macrophages, smooth muscle
cells, pericytes and preadipocytes. SVF extraction and injection techniques have been recently used
as an alternative to harvest AD-MSC due to its logistic simplicity and feasibility in clinical practice.
SVF injections produce a clinically significant effect on the treatment of knee osteoarthritis [15], and
a possible improvement in cartilage quality [16, 17].

 Objectives
1) To  assess  the  clinical  efficacy  of  SVF  as  adjuvant  therapy  to  PRP on  functionality  for
osteoarthritis.
2) To assess the clinical efficacy of SVF as adjuvant therapy to PRP on tissue regeneration for
osteoarthritis.

Methods

Study design

This multicenter, parallel-group, triple-blind study will enroll 130 patients who
will  be randomly assigned in a  1:1  ratio to either the intervention or  control
group  using  stratified  randomization.  The  study  will  employ  a  superiority
framework.

The follow-up will last 12 months, with endpoints at 1, 2, 3, 6, and 12 months. 

Study setting

In this multicentric study, we aim to recruit all patients between July 2025 and July 2026 in the
Sports  Medicine  Division,  La  Providence  Hospital,  and  in  the  Rehabilitation  division,  Hôpital
Fribourgeois, both in Switzerland. The lead center is the Sports Medicine Division of La Providence
Hospital where Dr. Adrien Schwitzguébel is the Sponsor- Investigator. All the interventions will be
performed in the lead center.
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JMIR Preprints Schwitzguebel et al

Eligibility criteria 

Patients will be recruited if suffering from osteoarthritis with persistent symptoms despite a proper
first-line treatment (i.e. active physical therapies, sports and daily activities adaptation, orthotics use,
medication), and when a surgical procedure is not indicated or retained. 
The main following inclusion criteria will be applied: (i) age older than 16 years old, 
(ii)  symptomatic  osteoarthritis  of  the  hip,  knee,  ankle,  elbow, shoulder  confirmed by MRI,  (iii)
failure of first-line conservative management in the last 3 months including medical or infiltrative
treatment, orthotics use, active rehabilitation plan, adaptation of sports and work habits. 
The main following exclusion criteria will be applied: (i) patient is familiar with the lipoaspiration
process (ii) significant disease of the contralateral member with a function evaluated with SANE
score below 80%, (iii) co-existence of microcrystalline disease (i.e. gout, pseudogout), (iv) active
inflammatory rheumatic disorders, (v)  need of regular anti-inflammatory treatment (either NSAIDs
or  corticosteroids)  or  anticoagulants,  (vi)  patients  with  decompensated  renal  failure,  hepatic
dysfunction,  or  severe  pulmonary  or  cardiovascular  disease,  (vii)  patients  with  an
immunocompromised  status,  and (viii)  women  who  are  pregnant  or  intend  to  become pregnant
during the study. 
If  a  bilateral  disease  is  present  and  both  sides  require  either  the  experimental  or  the  control
intervention, only the most symptomatic side will be studied.
The informed consent will be obtained by the local site investigator. Other physicians in connected
structures (i.e., orthopedists, general practitioners, physiotherapists) are informed of the study and
will be asked to refer patients to the referent sports medicine departments.

Interventions

In  both  study  groups  the  intervention  will  be  performed  in  the  operations  room  under  aseptic
conditions as follows: 
The patient is placed with a surgical drape hiding the interventional zone from patient’s sight. The
blinded investigator performs a 1.5 mm incision under local anesthesia on each abdomen side in
order to introduce the cannula used to extract the SVF. 60 ml of tumescent solution are then injected
to each side, after an interval of 20 minutes to allow the tumescent solution to act on the abdominal
adipose tissue. At this point, in the experimental arm, the unblinded investigator extracts 30 ml of
adipose tissue from the abdomen orifices. In the control arm, the unblinded investigator performs a
sham adipose tissue extraction by introducing the extraction cannula and moving it 2 minutes in each
side. Then, the venipuncture is performed, and 15 ml of blood is extracted for the PRP preparation.
The blinded investigator prepares the SVF-PRP mixture or PRP alone.  In parallel,  the patient is
prepared  for  the  ultrasound-guided  injection  procedure.  With  a  18  gauge  needle,  the  SVF-PRP
mixture or PRP alone is injected. 
Post-intervention  care  includes  (i)  partial  discharge  for  1  month  in  case  of  lower  extremity
osteoarthritis,  (ii)  active strengthening of the muscles without overloading the affected structures
using,  if  possible,  the  blood-flow  restriction  technique  and  gentle  non-weight  bearing  muscle
activation including core stability exercises, (iii) mobility, and (iv) daily activities, work, and sports
habits modification. 
One- and two-months later, patients in both study arms will receive two additional ultrasound-guided
PRP injections in the same joint. A total of 5 follow-up visits are planned for the study. Figure 1
shows study flow chart.
Anticoagulants (e.g aspirin), anti-inflammatory drugs (e.g ibuprofen, naproxen, meloxicam) should
not  be used 2 weeks before and 2 weeks after  each  injection  as  it  can  potentially  interrupt  the
therapeutic acute inflammatory response and cytokines expected production.
Active physical therapies regimen, orthotics use, sports and daily activities are adapted to the patient,
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on a day-by-day basis, during the post-intervention care.

Figure 1. Study Flow Chart.
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Outcome measurements and assessments

The primary outcome is the functional improvement measured with the Single Assessment Numeric
Evaluation (SANE) (18) scale at 6 months follow-up. A clinically relevant functional improvement is
a difference of 10 points out of 100 points. Note: the SANE score is performed after showing the
patient the results of the LEFS for inferior member or the QuickDASH score for superior member.
The secondary outcomes will be clinical parameters gathered at 6 months and 12 months follow-up: 

• Low Extremity Functional Scale (LEFS) (19) for inferior member and Quick Disabilities of the
Arm, Shoulder and Hand (quick-DASH) [20] score for superior member,

• Pain Visual Analogue Scale (VAS) during maximal physical activity performed by the patient
according to manageable pain and clinical recommendations,

• Simple Assessment Numeric Evaluation (SANE) score at the different endpoints,
• In  knee  osteoarthritis  cases,  the  Western  Ontario  McMaster  Universities  Osteoarthritis  Index

(WOMAC) [21],
• Return to work and to sports in days. 
Assessment of the improvement of the affected cartilage quality using MRI and in the case of knee
osteoarthritis the AMADEUS (Area Measurement And Depth & Underlying Structures) score [22] at
6 months and 12 months follow-up (previous MRI should not be dated more than 3 months before
the intervention). 

These parameters will be measured at every study site visit.  It is initially planned to statistically
assess the outcomes at 6 months and 12 months. However, assessment of these parameters at other
timepoints might be subject to exploratory analysis. 
Participant timeline is presented in Table 1. 
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Study
Visits

Screeninga Baselineb Visit 1 Visit 2 Visit 3 Visit 4 Visit 5

Timing
(± visit

window)
M:

Month(s) d:
Days

-3 weeks
(+ 3 weeks)

0
1 M

(± 7 d)
2 M

(± 7 d)
3 M

(± 7 d)
6 M

(± 7 d)
12 M

(± 7 d)

Informed
consent

X

In-
/Exclusion

Criteria
X

Baseline
characteristi

csb
X

Clinical
scoresc X X X X X X

MRI X X X

Randomizat
ion 

X

Lipoharvest
ing or sham
lipoharvesti

ng

X

Intervention
d X

PRP
injection

X X

Concomitan
t medication

X X X X X X

AEs and
SAEse X X X X X X

 Table 1: Study assessments and procedures at study visits.
aScreening and baseline visits can be performed on the same day if patient has been given
reasonable  time to  make a consented decision about  participation in  the study;  b Baseline
characteristics:  Age,  gender,  height,  weight,  BMI,  smoking  status,  comorbidities,  Baseline
Kellgren–Lawrence  grade  (knee  osteoarthritis),  current  and  previous  treatments,  post-
traumatic etiology; cClinical scores collected: Single Assessment Numeric Evaluation (SANE)
score,  Low Extremity Functional Scale (LEFS) for inferior member,  Quick Disabilities of  the
Arm, Shoulder and Hand (quick-DASH) score for superior member, Pain Visual Analogue Scale
(VAS) during maximal physical activity, Western Ontario McMaster Universities Osteoarthritis
Index (WOMAC) in knee osteoarthritis cases, Return to work and to sports in days, AMADEUS
score,  dIntervention:  Experimental arm: SVF+PRP injection at baseline or Active comparator
arm: PRP only injection at baseline; eAEs and SAEs: pain will be assessed as an AE of interest,
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during intervention and 48 hours following the intervention.

Sample size

A sample size of 108 patients was determined using the online calculator “PS” [23].
We considered the SVF intervention as clinically relevant with an observed difference of 10 points
out of 100 points of the SANE score. A standard deviation of 16 was evaluated based on preliminary
analysis in La Providence Hospital (i.e. 16 for 300 patients treated with PRP for osteoarthritis). A
power calculation using the “PS” software, and considering an independent analysis, a sample size of
108 is required to be able to reject the null hypothesis that this response difference is zero with a
probability (power) of 0,90. The one-tailed Type I error probability associated with this test of the
null hypothesis is 0,05. Considering a drop-out rate of 10% (mainly due to loss to follow-up), we
calculated a final sample size of 119 patients. To obtain 119 evaluable participants approximately
150  will  be  screened  (including  potential  screening  failures  and  dropouts).  Figure  2  shows  de
CONSORT (Consolidated Standards pf reporting Trials) diagram.

Figure 2. CONSORT diagram showing the flow of participants through each stage of the randomized trial. 
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Randomization and blinding

Study participants  will  be randomized at  a 1:1 ratio  to either the intervention arm or the active
comparator arm. Each block of 4 patients will be assigned to specific strata according to age (over or
under  40),  presence  of  either  partial,  full  cartilage  defects  or  full  cartilage  defects  with  bone
deformation. 
The unblinded investigator in charge of the study interventions will proceed with the randomization
shortly prior to performing the interventions. 
This  study  is  triple-blinded.  Blinding  concerns  (i)  the  participants  during  the  intervention  and
throughout the study duration, (ii) the outcome assessor, and (iii) the statistician. The investigator in
charge of the injections will be unblinded and therefore will not be assigned to outcomes assessment.
All  patients  will  undergo  a  venepuncture,  either  a  lipoaspirate  or  a  sham  lipoaspirate  and  an
ultrasonographic guided PRP or PRP+SVF injection.  
It is expected that unblinding will not be needed to ensure patient’s safety. No known adverse effects
of the SVF (local pain or tenderness, hematoma on donor site, infection) requires unblinding for
clinical management. Despite this, if unblinding is necessary in case of unexpected circumstances,
the unblinded investigator will reveal the allocated intervention for the concerned patients.

Data collection and management

All data collected in this study will be recorded in standardized electronic Case Report Forms (CRF),
see annexes 1-4. It is planned to use the “Hermes” software. Hermes is a tool developed by the
Sponsor-Investigator (AS), used for patient registry and validated by the local Ethical Committee
board (authorization # CERVD AO_2020-00006). Only data with logical numeric variables within
the correct ranges or pre-defined categoric variables can be entered into the electronic CRFs. Data
entry for variables of interest is mandatory. 

CRFs will be kept current to reflect participant status at each phase during the course of the study.
Study-related data will be collected in a coded manner (participants will not be identified in the CRF
by  name  or  initials).  Identification  of  patients  must  be  guaranteed  at  the  study  site.  Patient’s
identification will be recorded in a sequential list stored in the local investigator’s secured server. At
the end of the study, when the database has been checked for completeness and validated by the
Sponsor-Investigator, it will be locked and used for statistical analyses. All study essential documents
(e.g., ICF, CRFs) will be archived for at least 10 years after completion of the clinical trial.
Data sharing is not applicable to this article as to date, no datasets were generated or analysed.

Statistical analysis

The absolute difference in the primary outcome (SANE score at 6 months) will be compared with
paired Student or Wilcoxon test, depending on the variable distribution, with an intention-to-treat
analysis. The absolute difference in secondary outcomes (changes from baseline to other time points)
between  the  treatment  and  control  groups  will  be  evaluated  with  the  appropriate  statistical  test
(categorical variables: chi-squared, Fisher’s exact; continuous variables: Student’s or Wilcoxon rank
tests). All analyses will be performed with an intention-to-treat and a per-protocol analysis. Estimates
of effect, 95% confidence intervals and descriptive p values will be reported whenever possible. In
addition, graphs will be presented whenever possible.
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Post-hoc analysis will be performed to attempt to identify variables of interest using the appropriate
global linear model. 
Because the intervention is not considered at risk, no interim analysis is planned. In case of missing
data concerning the primary outcome, patients will be withdrawn. Patients with missing data for any
of the secondary outcomes will be kept in the study but will be excluded from the corresponding
analysis.

Oversight and monitoring

For  quality  control  of  the  study  conduct  and  data  retrieval,  all  study  sites  will  have  regular
monitoring activities performed by appropriately trained and qualified monitors, outsourced by the
Sponsor-Investigator.  Monitoring  activities  consist  of  on-site  monitoring  as  well  as  remote  and
centralized monitoring. 
The objectives of a monitoring visit are: 
1) to verify the Informed Consent Form process for each monitored participant; 
2) to verify the prompt and accurate recording of all monitored data points, and prompt reporting of
all safety events; 
3) to compare collected data with participants’ source documents; and 
4) to ensure investigators are in compliance with the protocol. 
The monitors may also inspect the clinical site regulatory files to ensure that regulatory requirements
and applicable guidelines (ICH-GCP) are being followed. 

Serious Adverse Event (SAEs) will be defined as any untoward medical occurrence that results in
death,  is  life-threatening,  requires  in-patient  hospitalization  or  prolongation  of  existing
hospitalization,  results  in  persistent  or  significant  disability/incapacity,  or  is  a  congenital
anomaly/birth  defect.  SAEs  should  be  followed  until  resolution  or  stabilization.  Assessment  of
Causality will be done based on the criteria listed in the ICH E2A guidelines[24] and severity will be
graded based on the CTCAE (Common Terminology Criteria for Adverse Events ) Version 5 [25].
All  SAEs  will  be  reported  immediately  and  within  a  maximum  of  24  hours  to  the  Sponsor-
Investigator of the study. The Sponsor-Investigator will re-evaluate the SAE and return the form to
the co-investigator. SAEs resulting in death will be reported via Sponsor-Investigator to the Swiss
Business Administration System for Ethics Committees (BASEC) and to the other in trial involved
Ethics Committees within 7 days.

Regular  audits  are  not  planned.  For  the  purpose  of  onsite  inspection  or  audit,  the  competent
authorities or ethics committee may require access to all source documents and other study-related
records.  The  Sponsor-Investigator  and  the  local  investigators  must  ensure  availability  of  these
documents at any time.

Ethics and dissemination

The principal investigator will obtain approval from the competent authority (Swissmedic) before the
start of the study. No changes to the protocol are made without prior Sponsor and the competent
ethics committee approval, except when necessary to eliminate immediate hazards to participants. 

The recruiting investigator explains the study's nature, purpose, procedures, duration, risks, benefits,
and discomforts.  Participation is voluntary,  and subjects can withdraw anytime without affecting
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their medical care. Each subject receives an information sheet and consent form to make an informed
decision, with time to consult others and ask questions. Consent is obtained before any procedures,
and  the  signed  form  is  kept  as  part  of  the  records.  Participants  are  informed  that  authorized
individuals may examine their medical records.
The investigator upholds the participant's right to privacy and complies with privacy laws, ensuring
anonymity  in  scientific  presentations  and  publications.  Medical  information  from  the  study  is
confidential,  and  third-party  disclosure  is  prohibited.  Subject  confidentiality  is  maintained using
identification code numbers. Authorized representatives, such as those from Swissmedic or an ethics
committee, may access relevant medical records for data verification.

Results

The current  version of the study protocol,  as  presented in  this  article,  is  to be approved by the
Switzerland regulatory authorities. Enrollment to the study is expected to begin in August 2024.

Discussion

The present study design allows to assess the potential benefits of SVF injection, an easy-to-use,
simple and non-invasive cellular therapy on the most frequent joint disease. With this high-quality
randomized controlled trial, SVF is compared to one of the mostly used non-invasive therapy in the
field of sports medicine, PRP. Compared to PRP, cellular therapy with SVF needs a better training of
the physician, fat lipo-aspiration, it is more time consuming, and therefore engenders higher costs. In
other words, it requires more resources. In Authors point of view, patients and caregivers should only
invest in the resources mentioned above in case of clearly demonstrated benefits, as to what the
present study aims to contribute. 
 
Different techniques have been used to inject or implant cellular therapy with mesenchymal stem
cells  (MSC) to the  required  site  but  there  is  not  yet  a  consensus  about  the  best  use.  However,
biologically, some elements support the use of AD-MSC for non-bone tissue. AD-MSC would be
theoretically more resilient than bone-marrow stem cells  (BMSC) to the hypoxic articular cavity
because  they  are  less  dependent  on  mitochondrial  respiration  for  energy  production.  From  an
immunological  perspective,  AD-MSC should be preferable to BMSC since these could induce a
higher  immunological  response due to  their  higher  cell-surface  human leukocyte  antigen class  I
(HLA1) expression. AD-MSC highly expresses IL-33, which promotes regulatory T cell phenotype
proliferation. This would theoretically mean a beneficial effect on anti-inflammatory effects [13]. 
Han X et al. compared AD-MSC with BMSC for knee osteoarthritis and found a superior therapeutic
effect of AD-MSC compared to  BMSC on VAS and WOMAC scores (26).  Wenyan Zhou et  al.
performed a meta-analysis comparing AD-MSC and B-MSC therapies [13]. They found no statistical
differences in clinical scores between the two therapies but did find a higher variability in BMSC
results,  suggesting  AD-MSC  as  a  more  reliable  therapeutic  option.  Ude  et  al.  found  better
chondrogenic inductions and gene expressions with AD-MSC than with BMSC [14]. The interest of
MSC  is  highlighted  for  its  possible  long-term  chondroprotective  or  event  chondro-regenerative
effect.  Indeed,  in  the  5 relevant  meta-analyses  assessing  this  point  [27-31],  in  addition  to  good
clinical outcomes in all cases, a stabilization of the chondral lesions was observed by W. Ma [30] and
even a diminution was observed by B. Maheshwer [31]. An even more clear beneficial effect has
already  been  proved  on  clinical  parameters.  In  a  recent  meta-analysis  including  18 randomized
clinical trials (RCT) evaluating AD-MSC and SVF for the treatment of knee osteoarthritis, Agarwal
et al. [15]  found a statistically significant improvement in WOMAC scores by 62.11% [95% CI -
72.68, -51.54, Q = 93.51, p < 0.0001] after twenty-four-month treatment.
To  our  knowledge,  there  are  no  RCTs  directly  comparing  AD-MSC  with  SVF  injections.  A
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retrospective  observational  study  comparing  AD-MSC  and  SVF  for  the  treatment  of  knee
osteoarthritis concluded a superiority of SVF [32]. 
The first main strength of our study design is the elevated sample size. Second, the generalization
potential  due to  the inclusion of  all  major  peripheral  joints  for  osteoarthritis.  Third,  even if  the
pathologies  and their  localizations  differ  between the  participants,  our  study population  is  well-
designed  and  reproductible,  with  standardized  diagnosis  criteria,  and  a  failure  of  a  first-line
standardized rehabilitation plan. Fourth, the multicentric design allows a better reproducibility of the
patient selection and management, even if interventions are performed at the main study centre by a
single investigator. This is however a study strength, as it will avoid bias related to the intervention
techniques.
A sham lipoaspiration procedure with the patient awake is performed to maintain blinding in the
control group. Despite all precautions taken to uphold allocation concealment, breaches may occur if
the patient diligently questions the procedure. For ethical reasons, if at 6 months the progression is
unsatisfactory, the intervention's nature may be disclosed if deemed clinically relevant, allowing the
patient to benefit from SVF infiltration. Consequently, the study may be limited, as the initial 12-
month  secondary  outcomes  will  not  be  considered  in  the  final  analysis.  Second,  the  minimal
clinically important difference was chosen as the limit to detect a clinically relevant difference for
sample size calculation.  From Authors point of view, even in the case of statistically significant
positive  effects  of  the  treatment,  the  generalization  of  the  procedure  should  be  balanced  by  a
complementary  cost-effectiveness  analysis.  Indeed,  in  case  of  mild  benefits,  other  procedures  as
strengthening, biomechanics adaptation, medication, annual PRP infiltrations, shockwave therapies,
or  even slight  daily  activities  adaptation  might  be options  of  choice.  One should  be  aware that
cellular therapies should not be presented to patients as “magic potion” or “youth elixir”. Especially,
Authors  warn  about  the  recognized  risk  of  financial  benefits  based  on  overemphasized  clinical
promises.  Third,  a  single-question  score  is  used  as  primary outcome.  One could  argue that  this
method, selected by necessity due to the different pathologies and localizations included into the
same statistical analysis, might lead to measurement bias. In order to reduce this risk, before the
SANE assessment,  the patient  will  be informed of his  result  to  the QuickDASH score (superior
member) or LEFS score (inferior member) before responding to the SANE score. Finally, the patient
selection,  the  clinical  follow-up  and  the  rehabilitation  plan  might  differ  across  the  various
recruitment centres (multicentric design).

Conclusions

This study will contribute data to establish the clinical relevance of SVF treatment for the most
relevant disease of the musculoskeletal system.
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B-MSC Bone marrow derived Mesenchymal stem cells
CRF Case report form 
DASH Disabilities of the arm, shoulder and hand score
LEFS Low extremity functional scale
MRI Magnetic resonance imaging
PRP Plasma-rich plasma 
SANE Single assessment numeric evaluation
SAE Serious adverse events
SVF Stromal vascular fraction
VAS Visual analog pain scale
WOMAC Western Ontario McMaster Universities osteoarthritis index
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Study Flow Chart.
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CONSORT diagram showing the flow of participants through each stage of the randomized trial.
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