
Received: 5 May 2025 | Accepted: 24 June 2025

DOI: 10.1002/ksa.70001

CONSENSUS

The use of injectable orthobiologics for knee
osteoarthritis: A formal ESSKA‐ORBIT consensus.
Part 2—Cell‐based therapy

Laura de Girolamo1 | Giuseppe Filardo2,3 | Ferran Abat4 |

Kristoffer Weisskirchner Barfod5,6 | Ricardo Bastos7,8 | Ramon Cugat9,10 |

Michael Iosifidis11,12 | Baris Kocaoglu13 | Elizaveta Kon14,15 |

Jeremy Magalon16,17,18 | Rodica Marinescu19,20 | Marko Ostojic21 |

Mikel Sanchez22,23 | Thomas Tischer24 | Jasmin Bagge6 |

Konrad Slynarski25 | Lucienne Vonk26,27 | Philippe Beaufils28 |

Lior Laver29,30,31 | ESSKA‐ORBIT Group

Correspondence

Laura de Girolamo, IRCCS Ospedale
Galeazzi Sant'Ambrogio, Orthopaedic
Biotechnology Laboratory, Via C. Belgioioso
173, 20157 Milano, Italy.
Email: laura.degirolamo@grupposandonato.it

Funding information
European Society for Sports Traumatology,
Knee Surgery and Arthroscopy (ESSKA)

Abstract
Purpose: This European Society of Sports Traumatology, Knee Surgery
and Arthroscopy (ESSKA) formal consensus aims to provide evidence‐ and
expert opinion‐based recommendations for the use of point‐of‐care‐ and
expanded‐cell‐based therapy (CBT) in the treatment of knee osteoarthritis
(OA), focusing on indications, preparation, and administration.
Methods: A multidisciplinary group of 77 leading experts in musculoskeletal
regenerative medicine from 22 European Countries formed a steering
group, a rating group, and a reader group. The steering group developed 23
questions, originating from 27 statements. The statements were graded
from A (high‐level scientific evidence) to D (expert opinion). The question‐
statement sets were scored by the rating group from 1 to 9 according to the
level of agreement. The document was then assessed for geographic
adaptability by the reader group composed of representatives from ESSKA‐
affiliated societies.
Results: Overall, the statements received a mean score of 8.2 (standard
deviation: 0.3) points out of a possible 9 and a median score of 8 (range:
6–9). Among the 27 statements, 9 were considered appropriate with strong
agreement, and 18 were considered appropriate with relative agreement.
Five statements received a recommendation level of A or B, and 22 were
rated as C or D. In terms of geographic adaptability, 18 affiliated ESSKA
Societies expressed support, two were opposed, and two abstained. CBT
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has demonstrated consistent clinical benefits, particularly in pain and
function improvement up to 12 months, supporting its use for patients with
Kellgren–Lawrence (KL) Grades 1–3 knee OA, with some benefits, though
inferior, in selected KL Grade 4. However, due to limited high‐quality studies
and a lack of clear superiority over other injectables, CBT should be con-
sidered as a second‐line treatment option.
Conclusions: The consensus document acknowledges ongoing debate
about CBT's full effectiveness, though evidence suggests potential clinical
benefits in pain relief and functional improvement. CBT are supported as a
second‐line injectable treatment for KL 1–3 knee OA 1–3, with some ben-
efits shown in Grade 4 too. However, gaps remain in high‐quality studies
and treatment protocols. Nevertheless, evidence suggests that CBT may be
seen as an alternative to traditional injectables like corticosteroids and
hyaluronic acid, given the longer‐lasting benefits, and could currently be
considered after other non‐operative treatment fails.

Level of Evidence: Level I.

KEYWORDS

cell‐based therapy (CBT), intra‐articular injections, knee osteoarthritis, mesenchymal stromal
cells (MSCs), orthobiologics

INTRODUCTION

Osteoarthritis (OA) affects over 500 million people
worldwide, with an annual increase in cases due to the
ageing population and an average annual cost per patient
ranging from €0.7k to €10k [22]. The knee is the most
affected joint in OA, and its treatment remains a topic of
ongoing debate. While knee replacement is often the
standard treatment for end‐stage OA, a variety of con-
servative management options exist for earlier stages,
although these treatments do not always provide con-
sistent or long‐term results. In this context, orthobiologics
have gained significant attention as a promising treat-
ment for tissue repair in various musculoskeletal condi-
tions, both as a conservative injectable treatment and in
combination with surgical procedures, where the former
is becoming a central part of the non‐operative arsenal in
the management of knee OA in many countries. Among
orthobiologics, blood‐derived products, often and mainly
indicated as platelet‐rich plasma (PRP) and cell‐based
therapy (CBT), are the most used.

The first category is more widely recognized [6] and
has been shown to be effective in the treatment of knee
OA [24], while there is still a lack of agreement among
professionals regarding patient indications, adminis-
tration protocols, and the selection of specific CBT
options. This issue warrants further attention, espe-
cially as the use of CBT has significantly increased in
daily practice across many countries in recent years.
Currently, the most commonly used CBT for knee OA
includes injections of cells derived from bone marrow,
adipose tissue and perinatal tissues. These treatments,
which include both point‐of‐care (POC) minimally and

mechanically manipulated cells and expanded cells,
have shown promising disease‐modifying effects in
various preclinical and in a few clinical studies [6, 10,
25, 29]. The mechanisms of action underlying these
products are related to the presence of MSCs
(mesenchymal stem/stromal cells or medicinal signal-
ling cells), although in POC products, several other cell
populations and tissue molecules can play a role.
MSCs, originally of interest because of their ability to
differentiate into cartilage, bone, and adipose tissue,
are today recognized mainly for their paracrine activity.
When injected into the affected joint, these cells pro-
mote tissue repair by secreting bioactive molecules,
such as growth factors and cytokines, that reduce
inflammation and, in turn, stimulate cartilage regener-
ation. MSCs also help modulate the immune response,
improving the overall joint environment and restoring
the correct homoeostasis. Several papers as well as
systematic reviews and meta‐analyses on the use of
CBT in the treatment of knee OA are available. While
autologous treatments, using the patient's own cells,
are generally preferred to minimize the risk of immune
rejection, allogeneic treatments have garnered signifi-
cant interest due to their regenerative and im-
munomodulatory potential, shorter treatment timelines,
reduced costs, and elimination of donor‐site morbidity
[26, 30]. Overall, the results are positive, although
some inconsistencies are easily identified, such as
variability in patient response and differences in treat-
ment protocols across studies [8, 12, 14, 20, 23].

Despite the growing interest and promising results
of CBT for knee OA, the field remains complex, with
variations in indications, treatment protocols, cell
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sources, and delivery methods, making it challenging
for clinicians to navigate the best approaches. A clear,
evidence‐ and expert opinion‐based consensus would
help standardize practices, ensure patient safety, and
optimize therapeutic outcomes. It would also provide
daily practitioners with a framework to make informed
decisions, balancing the potential benefits of these
therapies with the current limitations and uncertainties
surrounding their use. For this reason, building on the
success and insights gained from our first consensus
document on PRP, the importance of extending this
approach to cell‐based therapies was recognized. The
European Society of Sports Traumatology, Knee Sur-
gery and Arthroscopy (ESSKA), as Europe's largest
association of musculoskeletal specialists, through the
ORthoBIologics InitiaTive (ORBIT), has prepared
this second formal consensus, aimed at providing a
reference for the use of CBT. ORBITstrives to provide a
clear framework for clinical practice, respecting differ-
ent regulations on the use of cells in different countries,
ensuring recommendations around the use of CBT
injections, and facilitating informed decision‐making in
this rapidly evolving field.

This manuscript specifically addresses CBT, either
freshly prepared at the POC‐CBT or as expanded cell
preparations prepared under the current good manu-
facturing practices (Expanded‐CBT). Following previ-
ous successful ESSKA formal consensus processes on
various topics [2, 11, 13], the findings of this consensus
offer a balanced combination of evidence‐based rec-
ommendations and clinical expertise. These recom-
mendations aim to enhance decision‐making, refine
indications, and improve the administration of CBT or-
thobiologics in the conservative approach to knee OA.

MATERIALS AND METHODS

Terminology

In this document the term CBT refers to a range of
treatments that use living cells to promote tissue
regeneration and/or repair, while modulating inflam-
mation and supporting immune regulation. It includes
both minimally manipulated autologous products pre-
pared at the POC ‐ such as autologous bone marrow
aspirate concentrate [BMAC], stromal vascular fraction
[SVF] or microfragmented adipose tissue [MFAT] and
allogeneic products derived from perinatal tissues
(placenta, umbilical cord blood, amnitoic membrane)
‐ and culture‐expanded cells from the same sources.

Consensus methodology

The consensus process for CBT for knee OA followed
the ESSKA methodology for a formal consensus as

described by the French National Healthcare Institution
Haute Autorité de Santé HAS [18] as well as by ESSKA
official organs [3, 4]. This approach included a group of
experts in orthopaedics, cell biology, and tissue regen-
eration, working through phases. The process involved
multiple stages, including online meetings, literature re-
views, structured discussions, and voting rounds
(detailed methodology can be accessed in [3, 4]. Spe-
cifically, the steering group, composed of 15 members
(12 orthopaedic surgeons and 3 scientists) with ex-
pertise in the field of orthobiologics, developed a set of
questions addressing various aspects of cell‐based
therapies, including the rationale of use and the poten-
tial of both autologous and allogeneic cell therapies,
either minimally manipulated or expanded cells, as well
as standardizing protocols and appropriate cell sources.
The questions, divided into three main sections, namely
CBT rationale and indications (questions 1–12), CBT
preparation and characterization (questions 13–18), and
CBT protocol (questions 19–23), were prioritized based
on clinical relevance and scientific importance using a
decision‐making software (1000minds.com). After the
question preparation, an independent subgroup of the
steering group performed a comprehensive literature
search in PubMed, Embase, and Cochrane databases.
The search aimed to identify the best available scientific
primary and secondary evidence on the topic published
between 2000 and 2023 in the English Language. This
literature group produced a specific literature summary
for each question. Following the literature appraisal,
draft statements were prepared by the steering group
members, except those who performed the literature
search. Each statement was assigned a grade of rec-
ommendation based on the Level of Evidence (LoE) of
the existing literature on the topic according to interna-
tional guidelines [16] with slight modifications. Specifi-
cally, A: high scientific level; B: scientific presumption; C:
low scientific level; D: expert opinion.

All question‐statement sets with the related grade
were thoroughly discussed by the steering group in
collaboration with the consensus advisors—two scien-
tists and a surgeon‐scientist specializing in musculo-
skeletal regenerative medicine. Once consensus was
reached, the finalized question‐statement sets and
accompanying literature summaries were circulated
among the rating group, composed of 25 musculo-
skeletal experts, of whom most but not all were CBT
users.

The rating process consisted of two rounds, during
which the panel of experts assessed and ranked each
statement using a discrete numerical scale (Likert scale
from 1—indicating the lowest level of agreement/en-
tirely inappropriate, to 9—indicating the highest level of
agreement/entirely appropriate). A rating of 5 repre-
sented neutrality, so any score below this threshold
was deemed inappropriate. After the first round of rat-
ings, the text was revised by the steering group based

INJECTABLES CBT FOR KNEE OA | 4081

 14337347, 2025, 11, D
ow

nloaded from
 https://esskajournals.onlinelibrary.w

iley.com
/doi/10.1002/ksa.70001 by A

cibadem
 M

ehm
et A

li A
ydinlar U

niversitesi, W
iley O

nline L
ibrary on [16/01/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://1000minds.com


on the feedback from the rating group, and a second
iterative round of evaluation took place for the
question‐statement sets, which had at least one score
<5. Subsequently, a joint meeting of both the steering
and rating groups was held to validate the draft and
finalize the text. Each statement was assigned an
agreement score (in the form of a median and range
and mean ± standard deviation [SD]) that reflects a
consensus among the raters on a particular statement
A statement was deemed ‘appropriate’ when the
median rating was ≥7 (strong agreement if scores
ranged from 7 to 9, or relative agreement if scores
ranged from 5 to 9). Conversely, a statement was
classified as ‘uncertain’ when the median fell between 4
and 6.5, indicating indecision, or in any other case that
did not meet the criteria for agreement or dis-
agreement. Finally, a statement was considered
‘inappropriate’ if the median was ≤3.5 [18].

The final stage involved the reader group to evalu-
ate the clarity, regional adaptability, and overall
acceptance of the statements. A total of 41 affiliated
societies from 36 European countries were reached out
to by the ESSKA Office with a call for experts to assess
the geographic adaptability of the document.

RESULTS

The full consensus document, including the references
used, is accessible on both the ESSKA and ESSKA
Academy websites (https://esskaeducation.org/esska-
consensus-projects) and is also available as Support-
ing Information S1: File 1.

Out of 23 questions, a total of 27 statements were
developed, as some questions required two separate
statements for proper consideration. In terms of grade
of recommendation, 1 question/statement set was
rated as Grade A, 4 as Grade B, 9 as Grade C, and 13
as Grade D (Table 1).

None of the proposed statements were considered
inappropriate by the rating group, and therefore, none
of the question/answer sets were deleted. After
the second round of rating, overall, the statements
received a mean score of 8.2 (SD: 0.3) points out of a
possible 9 and a median score of 8 (range: 6–9).
Among the 27 statements, 9 were considered appro-
priate with strong agreement, and 18 were considered
appropriate with relative agreement.

Regarding the geographic adaptability, among the
36 contacted national societies, 22 affiliated ESSKA
Societies responded to the call for experts to assess
the geographic adaptability of the document. Of these,
18 Societies expressed support, two were opposed,
meaning the consensus could not be applied in their
countries, and two abstained, citing their inability to
identify relevant experts on the topic within their
membership (Table 2).

Complete list of questions and statements

IMPORTANT: All the statements are based on the
combination of clinical expertise and the current exist-
ing literature findings. As such, the recommendations
regarding POC‐CBT refer only to those obtained by
medical devices that have been clinically tested and
appropriately studied in the literature.

SECTION 1 — CBT RATIONALE
AND INDICATIONS

QUESTION 1

Does current evidence support the use of
CBT for knee OA?

POC‐CBT
Current scientific evidence has shown that the use of
POC‐CBT products for knee OA can provide clinical
benefit and is a safe treatment option, although certain
limitations of current evidence exist due to the hetero-
geneity of products and the lack of studies on larger
populations. Clinical improvement has been shown at
both shorter (6 months) and longer (12 months) dura-
tions in most of the studies available in the literature.
The consensus group, therefore, concludes that
there is sufficient clinical evidence to support the
use of POC‐CBT as a treatment option for knee OA
(see following questions addressing CBT specifications
and indications).

However, due to the lack of sufficient high‐quality
studies in larger populations, as well as the lack of
superiority in some studies compared to corticosteroids
(CS) or PRP injections, the full clinical benefit and role
of POC‐CBT products in the treatment algorithm for
knee OA is not completely understood and, as such,
the consensus group currently does not recom-
mend the use of POC‐CBT as a first‐line injectable
treatment for knee OA. The consensus group, there-
fore, does agree that CBT could be considered when
other non‐operative and other injectable measures
have failed and in circumstances where surgery is not
yet indicated or medically appropriate.

Grade of recommendation: B
Rating score: Mean 8.4 ± 0.8; Median 8.5 (6–9)

Appropriate with relative agreement

Expanded‐CBT
Current scientific evidence supports the clinical benefit/
efficacy and safety of Expanded‐CBT for knee OA,
confirming the findings of preclinical research. Clinical
improvement has been shown at both shorter (6 months)
and longer (up to 24 months) durations in most of the
published studies. The consensus group, therefore,
concludes that there is sufficient preclinical and
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clinical evidence to support the use of Expanded‐
CBT as a treatment option for knee OA (see following
questions addressing Expanded‐CBT specifications and
indications) when regulatory approval exists.

Grade of recommendation: A
Rating Score: Mean 8.2 ± 0.9; Median 8 (6–9)

Appropriate with relative agreement
Due to the complexity of the preparation procedure

of autologous Expanded‐CBT products, the consen-
sus group currently does not recommend the use
of Expanded‐CBT as a first‐line injectable treat-
ment for knee OA. The consensus group agrees that
Expanded‐CBT could be considered when other non‐
operative and other injectable measures have failed
and in circumstances where surgery is not yet indicated
or not medically appropriate.

Grade of recommendation: B
Rating Score: Mean 8.3 ± 1.0; Median 8.5 (5–9)

Appropriate with relative agreementT
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TABLE 2 Summary of ESSKA‐affiliated societies' positions on
consensus adaptability to national contexts.

Country
ESSKA affiliated
society

Geographic
adaptability

Belarus BAKAST YES

Belgium BKS YES

Denmark SAKS NO

Estonia EASTS YES

France SFTS YES

Germany DKG YES

Germany – Austria ‐
Switzerland

AGA YES

Great Britain BASK YES

Greece HAA YES

Hungary MAT YES

Israel ISKSA YES

Italy SIAGASCOT YES

Lithuania LASTA ABSTAINED

Luxembourg LIROMS YES

Norway NAA NO

Poland PTA YES

Portugal SPAT YES

Romania SRATS YES

Spain SEROD YES

Sweden SFAIM YES

The Netherlands NVA ABSTAINED

Turkey TUSYAD YES
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QUESTION 2

For which degrees of knee OA is CBT
recommended?

Current evidence has shown the clinical benefit of CBT in
knee OA Kellgren–Lawrence (KL) Grades 1–4; however,
most studies involved populations with KL Grades 2 and 3.

The consensus group recommends that CBT
can be used for knee OA, mainly in Grades 1–3,
although clinical benefits have also been shown
in KL Grade 4.

Grade of recommendation: B
Rating Score: Mean 8.1 ± 1.0; Median 8 (6–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 3

Can CBT be used in severe knee OA (KL 4)?

In comparison to KL Grades 1–3, although roughly half of
the studies include patients with KL 4, the evidence on
CBT use for KL 4 is more scarce, given the lower number
of patients presenting with this advanced OA grade.
Nevertheless, the evidence does show that CBT can also
be used in severe knee OA (KL 4), with clinical benefits
lasting up to 12 months. Therefore, the consensus
group suggests that CBT could be considered as a
treatment option in severe knee OA (KL 4), especially in
individuals who have failed other non‐operative strategies
(including other injectable therapies) and who are not yet
indicated for or are not willing to undergo knee replace-
ment surgery or cannot undergo such surgery due to co-
morbidities. However, the consensus group also
recommends informing such patients that outcomes
may not be as favourable or may not last as long as
for lower grades of knee OA.

Grade of recommendation: C
Rating Score: Mean 8.2 ± 0.8; Median 8 (7–9)

Appropriate with strong agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 4

Is there an age limitation for the use of CBT
for knee OA?

There is insufficient evidence in the literature regarding
an age limitation for CBT use in knee OA. The majority
of available studies on CBT use for knee OA include
patients between 18 and 75 years of age. However,
several in vitro studies have shown/suggested a decline

in stem cell quantity and quality with increasing donor
age, where adipose tissue‐derived mesenchymal stem/
stromal cells (MSCs) seem to be less affected by donor
age compared to bone marrow‐MSCs.

Current evidence does not indicate clear limita-
tions or associations with regard to cell quantity/cell
viability and product efficacy. Therefore, the consen-
sus group agrees that a specific age range cannot be
recommended. In light of the limited evidence on the age
factor, the consensus group suggests that treatment
decisions should not be based only on chronologic age as
other factors should come into consideration, though it
recognizes that there is evidence suggesting a
reduced cell quantity and possibly quality with age.

Grade of recommendation: D
Rating Score: Mean 8.2 ± 1.0; Median 9 (6–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 5

Could CBT for knee OA be used during the
inflammatory phase when joint effusion is
present (following effusion aspiration)?

Current clinical evidence is lacking regarding the
injection of CBT during the inflammatory phase in knee
OA, as well as with regard to effusion aspiration prior to
CBT injection.

However, multiple basic science studies have shown
anti‐inflammatory properties of CBT, which could support
the rationale for its use during the inflammatory phase.
While evidence is lacking with regard to the optimal timing
of CBT injection for knee OA when effusion is present, the
consensus group recognizes that when present,
effusion aspiration is likely beneficial in pain
improvement and relieving functional limitations and
also avoids dilution of the injected CBT product. In
addition, it could aid in replacing the inflammatory infiltrate
in the knee with a more favourable one with anti‐
inflammatory properties.

Grade of recommendation: D
Rating Score: Mean 8.1 ± 0.9; Median: 8 (6–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 6

Are there specific contraindications for the
use of CBT for knee OA?

Apart from the generally accepted contraindications for
any knee injection, the consensus group attempted to
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identify and highlight specific contraindications related
to CBT injections. In the absence of formal contra-
indications documented in the existing literature for the
application of CBT in the treatment of knee OA, the
consensus group's focus has been directed towards
the identification of exclusion criteria employed in clin-
ical trials with a level of evidence I. These identified
exclusion criteria provide essential guidance when
considering the suitability of patients for CBT in the
treatment of knee OA. The consensus group agrees
that caution should guide any decision‐making
process when considering the use of CBT, helping
to ensure patient safety as well as the appropriate
selection of candidates for clinical interventions.
This is relevant in conditions such as pregnancy, in
which there's no available evidence on the safety of
CBT use; therefore, the consensus group recommends
avoiding its use in these instances until further data is
available.

Since most of the suggested contraindications have
not been thoroughly or sufficiently studied, the consen-
sus group chose to recommend caution also in the
presence of co‐existent malignancies or systemic con-
ditions due to the possibility of unknown interactions.

While it remains challenging to ascertain whether
these exclusion criteria are specific to CBT, the most
frequently described criteria for exclusion from these
clinical trials were categorized based on locally related
contraindications, harvest site‐associated contra-
indications, and systemic‐related contraindications (for
more details, see Supporting Information S1: File 1).

Grade of recommendation: D
Rating Score: Mean 8.0 ± 1.0; Median 8 (5–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 7

Does CBT induce disease‐modifying effects in
knee OA?

Clinical evidence on the disease‐modifying effects of
CBT for knee OA derived from adipose tissue, bone
marrow, and foetal annexes (placenta, amnion, umbil-
ical cord/umbilical cord blood) remains limited and
inconsistent. Preclinical studies provide promising in-
sights into their potential for disease modification in
knee OA. A large number of animal studies show
disease‐modifying effects of CBT derived from the
aforementioned tissue sources in animal OA models.
Specifically, positive results have been reported in
macroscopic, histological, and immunohistochemical
analyses at both cartilage and synovial levels, with
superior effects associated with adipose‐derived prod-
ucts over the other two. However, currently, there is

no sufficient direct evidence to suggest that CBT
induces disease‐modifying effects in humans.

Grade of recommendation: C
Rating Score: Mean 8.4 ± 0.7; Median 8.5 (7–9)

Appropriate with strong agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 8

Is a repeated cycle of CBT injections
recommended following a previous successful
CBT treatment for knee OA upon the
re‐emergence of symptoms?

Current evidence regarding repeated cycles of CBT
treatment for knee OA is limited. However, it has been
suggested that this strategy may have clinical benefits.
As evidence suggests a decrease in the effects of
CBT for knee OA over time, the consensus group
agrees that an additional cycle could be considered
upon the re‐emergence of symptoms after a previous
successful treatment (lasting around 12 months).
However, the available data are mainly related to autol-
ogous procedures. Concerning allogeneic procedures, a
few preclinical studies have indicated a local immune
response with potential destruction of injected MSCs,
while a few clinical studies have indicated a potential
higher risk of mild local adverse events when using
allogeneic cells for repeated treatments.

Grade of recommendation: D
Rating Score: Mean 8.2 ± 0.9; Median 8 (6–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 9

Are there advantages of CBT use in
comparison to CS for treating knee OA?

Although the literature is sparse with regard to
direct comparisons between CBT and CS, the cur-
rent available evidence does not show the clinical
superiority of CBT compared to CS. However, CS
injections have been shown to have detrimental effects
on chondrocytes and can lead to accelerated cartilage
degeneration, especially with multiple/repeated injec-
tions. Although CS are strong anti‐inflammatory agents
and can provide short‐term relief in knee OA (mainly
less than 3 months), CBT injections have been shown
to have the potential for a longer effect in comparison to
the shorter‐term effect of CS injections. CBT also
seems to provide a safer use profile with fewer poten-
tially related complications compared to CS, especially
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when considering the potential need for repeated
injections in knee OA patients, more so in younger
patients. Therefore, the consensus group considers
CBT injections to be a non‐chondro‐toxic and
effective treatment option, with potentially ex-
pected longer‐term clinical improvements com-
pared to CS injections.

Grade of recommendation: D
Rating Score: Mean 8.3 ± 0.8; Median 8 (6–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 10

Are there advantages of CBT use in
comparison to hyaluronic acid (HA) for
treating knee OA?

Several high‐level studies, as well as meta‐
analyses, exist comparing the effectiveness of CBT
to HA for knee OA, with the majority favouring CBT
in terms of overall clinical improvement and a
longer‐lasting effect documented to last up to
12 months.

Based on current available evidence, the con-
sensus group acknowledges that CBT seems to
have superiority over HA for knee OA due to
overall clinical improvement and expected longer‐
lasting effects, whilst also acknowledging that there
are different formulations of the products that may
introduce some bias in the conclusions of meta‐
analyses.

Grade of recommendation: B
Rating Score: Mean 8.3 ± 0.8; Median 8 (6–9)

Appropriate with relative agreement
However, due to the more invasive and complex

preparation process of CBT, the consensus group
recommends that its use should be reserved as a
second‐line injectable treatment option.

Grade of recommendation: D
Rating Score: Mean 8.3 ± 1.0; Median 9 (5–9)

Appropriate with relative agreement
These statements are valid for both POC‐ and

Expanded‐CBT.

QUESTION 11

Are there advantages of CBT use in
comparison to PRP for treating knee OA?

Current literature regarding the advantage or supe-
riority of CBT compared to platelet‐rich plasma
(PRP) is limited and inconclusive, with few studies
performed with direct comparisons between CBT

and PRP. Therefore, based on current evidence, the
consensus group does not acknowledge supe-
riority or clear advantages of CBT over PRP for
knee OA.

Grade of recommendation: C
Rating Score: Mean 8.5 ± 0.9; Median 9 (5–9)

Appropriate with relative agreement
Moreover, considering the relatively invasive

and more complex nature of the preparation proce-
dure of CBT compared to PRP, the consensus
group recommends that PRP should be used as
a first‐line orthobiologic injectable treatment
option in knee OA, while CBT could be con-
sidered as a second‐line orthobiologic treatment
option.

Grade of recommendation: D
Rating Score: Mean 8.6 ± 0.6; Median 9 (7–9)

Appropriate with strong agreement
These statements are valid for both POC‐ and

Expanded‐CBT.

QUESTION 12

Are there indications for the use of allogeneic
cell products for knee OA?

While several high‐quality studies exist evaluating
the clinical benefit of allogeneic CBT for knee OA
with promising results in terms of clinical benefit,
current evidence is still limited due to relatively small
sample sizes and heterogeneity in cell preparation
and dosing, product characterization, and patient
populations. Additionally, the optimal source, dose,
and frequency of MSC injections have not been
established. Some transient adverse effects have
been reported in preclinical studies, especially after
repeated injections, as well as in a few clinical
studies, often comparable to those observed with
the use of autologous cells. The consensus group
cannot suggest that allogeneic CBT have an
advantage over autologous CBT in terms of
clinical benefit, although the lack of donor‐site
morbidity could play an important role in some
subjects. Therefore, the consensus group sug-
gests allogeneic CBT could be considered in
patients who cannot have autologous CBT for
any reason or in whom autologous CBT is
contraindicated.

(For contraindications to the use of CBT, please
refer to Question 6; for effects of repeated CBT injec-
tions, please refer to Question 8)

Grade of recommendation: C
Rating Score: Mean 7.8 ± 1.1; Median 8 (6–9)

Appropriate with relative agreement
These statements are valid for both POC‐ and

Expanded‐CBT.
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SECTION 2 — CBT PREPARATION
AND CHARACTERIZATION

QUESTION 13

Is there a difference between bone marrow
aspirate (BMA) and BMAC for the
management of knee OA?

Current evidence is lacking controlled clinical studies
directly comparing BMA and BMAC for the manage-
ment of knee OA. Nevertheless, data indicates that
BMA obtained with the most appropriate instruments
and technique provides a similar number of bone
marrow mesenchymal stem/stromal cells (BM‐MSCs)
as in single‐spin BMAC from a sample harvested
without specific techniques aimed at minimizing
peripheral blood contamination. When using the same
equipment and technique for bone marrow harvesting,
BMAC (obtained by centrifugation) will result in a
product with a higher cell number, although with a lower
volume. The consensus, therefore, agrees it is es-
sential to adopt the most suitable technique and
instrument for bone marrow collection (see Ques-
tion 18) in order not to compromise the resulting
product or concentration procedure when relevant.

A double‐spin BMAC protocol is reported to
increase the cell concentration while significantly
reducing the volume. Double‐spin BMAC protocol
produces a higher BM‐MSCs number, which seem to
positively influence clinical benefit and, therefore, when
considering BMAC use for knee OA, the consensus
group recommends the use of products with a double‐
spin protocol.

Grade of recommendation: D
Rating Score: Mean 8.5 ± 0.6; Median 9 (7–9)

Appropriate with strong agreement

QUESTION 14

Is there a difference between the mechanical
SVF of adipose tissue and MFAT for the
management of knee OA?

Although different in composition and structure,
mechanical SVF and MFAT show a similar safety and
efficacy profile for the treatment of knee OA, with sat-
isfactory subjective results up to 24 months. Until fur-
ther studies are conducted to determine whether one
product is clinically superior to the other, the consen-
sus group currently does not support one type of
adipose‐derived CBT over the other and considers
both mechanical SVF and MFAT valid options for
the management of knee OA when this approach is
considered.

Grade of recommendation: D

Rating Score: Mean 8.4 ± 0.6; Median 8 (7–9)
Appropriate with strong agreement

QUESTION 15

Is there a clinical difference between
expanded‐CBT and POC‐CBT for the
management of knee OA?

The literature involving direct comparisons between
expanded‐CBT and POC‐CBT is sparse and limited.
Treatments involving both expanded cells and POC
products have been shown to be safe treatment options
and to have the ability to provide clinical benefit for up
to 12–24 months.

Expanded cell products have been shown to pro-
vide more consistent cell numbers, although they entail
a higher production cost and a more complex two‐
stage procedure (in autologous products). Discrepan-
cies in the clinical settings, in production protocols, and
the lack of stratification of OA patients based on the
radiologic classification currently limit any recommen-
dation on the use of either product group in clinical
practice. Therefore, the consensus group does not
recommend the use of one group over the other
and currently considers both expanded‐CBT and
POC‐CBT as acceptable products for the manage-
ment of knee OA.

Grade of recommendation: C
Rating Score: Mean 8.0 ± 1.3; Median 8 (5–9)

Appropriate with relative agreement

QUESTION 16

What should be the quality control measures
for injectable CBT?

Currently available literature on quality control mea-
sures for CBT is variable, spanning from a lack of
information—mainly for POC products—to exhaustive
biological characterization—mainly for expanded cells.

For improving clinical practice and the quality of
future studies as well as enabling improved comparison
measures between studies and products, the con-
sensus group considers the reporting of cell
characterization an important minimum quality
control requirement. The consensus group suggests
adopting the ‘Minimum Information for Studies Evalu-
ating Biologics in Orthopaedics (MIBO) requirements’
when reporting data about CBT.

Grade of recommendation: D
Rating Score: Mean 8.7 ± 0.5; Median 9 (8–9)

Appropriate with strong agreement
This statement is valid for both POC‐ and

Expanded‐CBT.
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QUESTION 17

Does harvest location, harvest equipment and
number of trajectories matter for adipose
tissue harvest and preparation?

Although in vitro studies show differences in terms of
cell yield and performance among different anatomic
harvest sites for adipose tissue, due to the lack of
stringency and high heterogeneity in the design of the
available clinical studies, currently, it is not possible
to recommend one harvest site over another. Due to
the different body mass composition of athletes, adi-
pose tissue harvesting can be more complicated in
these patients. The consensus group, therefore,
suggests choosing preparation methods that
require a smaller volume of adipose tissue, or, in
case of scarce material, to combine adipose tissue‐
derived products with PRP or other orthobiologics.

There is a general trend that mild harvest methods,
such as surgical resection and manual lipoaspiration,
are milder in terms of cell integrity, but due to the lack of
clinical data comparing possible different methods, it is
not possible to draw any clear conclusion with
regard to the optimal harvest equipment.

Finally, no studies investigated the effect of the
number of harvesting trajectories on adipose tissue
CBT related to knee OA treatment and, therefore, the
consensus group cannot recommend an optimal
number of harvest trajectories.

Grade of recommendation: D
Rating Score: Mean 8.4 ± 0.7; Median 9 (7–9)

Appropriate with strong agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 18

Does harvest location, harvest equipment and
number of trajectories matter for bone marrow
harvest and preparation?

Although clinical studies comparing different harvest
locations for bone marrow harvesting are lacking, the
posterior and anterior iliac crests have been sug-
gested as the best sites for collecting bone marrow
for intra‐articular injection because of the highest
number of MSCs available in comparison to other
sites.

Clinical studies directly comparing different har-
vesting equipment are also lacking. Nevertheless, to
improve the quality of bone marrow, that is, the lack of
peripheral blood contamination, the consensus group
recommends performing multiple puncture sites
and different trajectories and gradual advance-
ments to harvest small volumes of BMA (up to

2–5mL from each location) from multiple sites with a
10mL syringe.

Grade of recommendation: C
Rating Score: Mean 8.3 ± 0.7; Median 8 (7–9)

Appropriate with strong agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

SECTION 3 — CBT PROTOCOL

QUESTION 19

When using expanded MSCs, what is the
optimal/most appropriate number of cells to
inject?

The majority of available dose‐response studies re-
ported the use of <100 × 106 MSCs. However, due to
the lack of stringency and high heterogeneity in the
design of the available studies and due to the absence
of a clear correlation between cell numbers and clinical
outcomes, as well as various cell numbers in different
studies, currently no consensus exists about the most
appropriate number of expanded MSCs to inject in the
treatment of knee OA. The consensus group con-
cludes that defining the optimal MSC number for
the management of knee OA is complex and
includes many variables, and, therefore, currently,
optimal cell ranges for the treatment of knee OA
cannot be defined.

Grade of recommendation: C
Rating Score: Mean 8.4 ± 1.0; Median 9 (5–9)

Appropriate with relative agreement

QUESTION 20

For CBT Injections in knee OA—Is one
injection sufficient per treatment cycle?

Current literature is scarce with regard to the optimal
number of CBT injections per treatment cycle for the
management of knee OA. To date, no study involv-
ing autologous POC‐CBT includes more than one
injection protocol, whereas a few studies using ex-
panded MSCs reported the outcomes of multiple
injections in a short interval. Although studies using
expanded cells with more than one‐injection proto-
cols have shown to provide clinical benefit, there is a
lack of sufficient data to support multiple injection
protocols over single‐injection protocols and,
therefore, the consensus group cannot recom-
mend one protocol over the other for either POC‐
CBT or expanded‐CBT for the management of
knee OA.

Grade of recommendation: C
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Rating Score: Mean 8.4 ± 0.8; Median 8 (6–9)
Appropriate with relative agreement

This statement is valid for both POC‐ and
Expanded‐CBT.

QUESTION 21

Are fasting or dietary restrictions
recommended before CBT use? Could any
other patient behaviour affect the treatment?

The literature lacks clinical data regarding the direct
impact of diet and fasting or other lifestyle recommen-
dations on the therapeutic effects of CBT. However,
since basic science literature reports negative effects of
these behaviours on MSCs' performances, the con-
sensus group acknowledges the importance of adopt-
ing some dietary and life restrictions (including alcohol
consumption and smoking habit) a few weeks before
the treatment in case of autologous treatment to max-
imize the efficacy. Moreover, given the presence of
peripheral blood contamination in most of the POC‐
CBT (mainly cone marrow concentrate and SVF),
similar recommendations to those for the use of PRP
should be followed. The consensus group, therefore,
recommends that patients avoid high‐fat foods for
at least 24 h prior to a CBT treatment.

Grade of recommendation: D
Rating Score: Mean 8.1 ± 1.1; Median 8 (5–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 22

Is the administration of antibiotics
recommended around CBT use?

Evidence on the administration of antibiotics around
CBT use is lacking. Therefore, the consensus group
does not recommend the routine use of antibiotics
around CBT use. However, unlike other injectable
products for the knee joint, the autologous CBT prepa-
ration process involves tissue harvesting (mainly but not
only fat or bone‐marrow) and therefore some degree of
infectious risk should be taken into consideration. To
reduce the infectious risk, the consensus group rec-
ommends performing CBT procedures in an appro-
priate and dedicated environment (i.e., sterile office
area, operating theatre or similar environments). Never-
theless, the consensus group suggests taking a cautious
approach in specific cases and considering the admin-
istration of antibiotics in populations with higher risk fac-
tors for infections, such as diabetics, heavy smokers,
previous joint infections, or wound complications.

Grade of recommendation: D
Rating Score: Mean 8.4 ± 0.8; Median 9 (6–9)

Appropriate with relative agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

QUESTION 23

Is there any clinical benefit of combining PRP
with CBT?

Current pre‐clinical and clinical literature suggests
some potential benefits of combining PRP with cell‐
based products, with the majority of studies focusing on
culture‐expanded cells. However, evidence is still
lacking regarding the clear benefits of using these
products in combination over using CBT alone.
Therefore, based on current evidence, the con-
sensus group does not see clear advantages from
combining PRP with CBT products for knee OA and
does not recommend a combined treatment.

Grade of recommendation: C
Rating Score: Mean 8.4 ± 0.7; Median 9 (7–9)

Appropriate with strong agreement
This statement is valid for both POC‐ and

Expanded‐CBT.

DISCUSSION

This ESSKA‐ORBIT formal consensus on the inject-
able use of CBT for the non‐surgical treatment of knee
OA aims to guide clinicians through the complexities of
CBT application. It also provides a comparative analy-
sis of CBT versus other injectable therapies, helping to
clarify its role in managing knee OA. The document is
organized into three key sections: indications and
appropriateness of CBT, variability in product formula-
tions and protocols, and safety and administration
considerations.

The most important messages of this document are
that, given the consistent results showing that CBT can
yield significant clinical benefits, including improve-
ments in pain and function, particularly over periods
ranging from 6 to 12 months, the consensus results
suggest there is sufficient clinical evidence to support
the use of both POC‐CBT and Expanded‐CBT as a
treatment option for patients with KL Grades 1–3
knee OA.

However, due to the lack of sufficient high‐quality
studies in larger populations, as well as the lack of
superiority in some studies compared to CS injections
or PRP, the consensus group currently does not rec-
ommend the use of POC‐CBT as a first‐line injectable
treatment for knee OA, nor as a first‐line orthobiologic
injectable treatment option. Moreover, the project
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output indicates that CBT could be considered when
other non‐operative and other injectable measures
have failed. In this regard, some clinical improvements
have also been observed in KL Grade 4. However, the
group emphasized that in severe OA, CBT could be
considered mainly for those who have not responded to
other non‐operative measures and who are not yet
eligible for surgery, warning patients that the results
may not be as favourable or may not last as long as for
lower grades of knee OA (Figure 1).

A major point of discussion is the appropriate age
range for this kind of therapy. The literature does not
provide sufficient elements to establish clear age limi-
tations for the use of CBT in knee OA, suggesting that
treatment decisions should, therefore, be based on a
broader clinical assessment rather than chronological
age alone. However, since it is known that older pa-
tients may experience a decrease in stem cell quality
and quantity, particularly with BM‐derived MSCs, it
would be advisable to consider these treatments more
carefully in older patients, although there is no definitive
evidence linking age to treatment outcomes.

CBT, especially POC‐CBT, have emerged as an
alternative to more established injectable treatments such
as CS, HA, and also blood‐derived products. Although no
direct evidence supports the superiority of CBT over CS,
several key points were raised. First, CBT is considered

non‐chondrotoxic. This is a significant advantage over
CS, which can accelerate cartilage degeneration with
repeated use, as it is expected over the course of OA
progression. Furthermore, CBT may offer longer‐lasting
benefits than CS and, therefore, should be preferred,
especially in younger patients. When comparing CBT to
HA, evidence supports both POC‐CBT and Expanded‐
CBT as potentially superior in terms of clinical improve-
ment and duration of effect [1, 5, 9, 15, 17, 19, 31].
However, the more invasive and complex preparation of
CBT cannot be ignored and, in this context, the consen-
sus group recommends it should be reserved for second‐
line therapy, with HA remaining a first‐line option. In terms
of PRP, the evidence is less conclusive, and while no
clear advantage of CBT over PRP has been identified,
the consensus group suggests that CBT could be con-
sidered when PRP fails, given its broader clinical benefit
in some cases. It is important to note that all these
comparisons are affected by the heterogeneity in CBT
and PRP preparations, as well as the variability in the
characteristics of HA products reported in the literature.

The use of allogeneic CBT products (derived from
donors) for knee OA was also addressed in this con-
sensus. While there are promising results from preclinical
and clinical studies, the consensus group noted that
evidence remains limited, with small sample sizes and
variations in preparation and dosing. Allogeneic CBT may

F IGURE 1 A summary of the main messages of the ESSKA formal consensus on the use of injectable CBT for knee osteoarthritis. CBT,
cell‐based therapy.
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be an option for patients who cannot undergo autologous
treatments, although at the moment it does not appear to
offer a clear clinical advantage over autologous CBT.
Moreover, a few studies implying repeated cycles of
allogeneic CBT injection have raised concerns regarding
immune response and local adverse events, although
reported adverse events were mild and self‐resolving.

Despite some challenges, such as variability in the
clinical outcomes linked to different preparation proto-
cols and product characteristics, the consensus group
was able to reach a high level of agreement on all the
statements, with 9 statements receiving a strong
agreement and 18 a relative agreement. Interestingly,
the overall results of this document are quite similar to
the previous consensus document prepared by the
same working group on the use of injectable blood‐
derived products for the treatment of knee OA [21]. In
fact, the consensus document on PRP overall showed
a mean score of 8.2 (SD: 0.3) and a median score of 9
(range: 6–9), with 16 out of 31 statements considered
appropriate with strong agreement and 15 appropriate
with relative agreement. The similarity between the two
consensus documents, despite the slightly stronger
agreement seen in the PRP document, can be ex-
plained by the growing body of evidence supporting the
effectiveness of both cell‐based therapies and inject-
able blood‐derived products for treating knee OA.
While PRP has garnered more robust consensus likely
due to its longer history of clinical use and more es-
tablished protocols, the overall agreement on cell‐
based therapies reflects the increasing confidence in
these treatments as viable alternatives in most Eur-
opean countries. The high level of agreement across
both documents suggests that, even though there are
variations in clinical outcomes depending on the spe-
cific product or protocol, experts are aligning on the
overall potential of these therapies for knee OA.

Strengths and limitations of the
consensus document

Several factors are crucial in order to generate a high‐
quality consensus. The first key factor is assembling a
leading group of experts in the relevant specific field.
Another key factor is maintaining strict adherence to a
well‐defined and validated methodology throughout the
consensus process [3, 18, 28] to reach a high consen-
sus level through an iterative process necessary to en-
sure increasing agreement. An additional strength of the
current consensus stems from its pan‐European geo-
graphical representation, involving 77 clinicians and
scientists from a total of 22 European countries, sup-
porting it as a reliable depiction of the European position
on this topic. However, it is also important to acknowl-
edge the differences in healthcare systems across dif-
ferent countries, which may influence the daily practice,

clinical decision‐making, and use of injectable CBT for
the management of knee OA and, therefore, may not
always be in line with the current scientific evidence.
Therefore, it is important to note that the statements and
recommendations in the current consensus do not rep-
resent absolute values or standalone binding parame-
ters and should be interpreted and used in a critical
manner in combination with clinical evaluation and other
objective assessment tools when generating a treatment
plan for each patient individually.

There are several limitations to the current consensus.
It is undisputed that the strength of a consensus relies not
only on the methodology used, but also on the level of
evidence available with regard to the addressed topics. A
consensus may typically include aspects with high‐level
and others with low‐level scientific evidence. When sci-
entific evidence is lacking or insufficient, clinical expertise
is utilized to provide the best available recommendation.
However, while high‐level meta‐analyses and systematic
reviews include only high‐level scientific evidence, they
are often not able to provide answers and address the
questions and issues encountered by daily practitioners.
This is the scope of a consensus: it provides the best
practical recommendation available to practitioners, even if
the level of available evidence is low for a certain question,
and this will be represented by a low grade of recom-
mendation. When critically assessing a consensus, it is
often mistaken to rely only on available evidence. This is
not the scope of a consensus. A consensus applies similar
principles, which serve as the pillars of evidence‐based
medicine (EBM). In its original definition, ‘EBM integrates
individual clinical expertise with the best available external
clinical evidence from systematic research and the com-
passionate use of individual patients' predicaments, rights,
and preferences. By individual clinical expertise, we mean
the proficiency and judgement that individual clinicians
acquire through clinical experience and practice’ [27]. EBM
is thus a complex concept that is often wrongly perceived
as exclusive to scientific studies, focusing solely on the
level of evidence for each study, whereas scientific evi-
dence is only a part of EBM. Similarly, the consensus
integrates scientific evidence and clinical expertise, and its
value is even more relevant when the scientific evidence is
not very strong.

Another limitation of the current consensus is that it
provides recommendations based on current knowledge
(scientific and clinical expertise) at a specific time point. As
such, knowledge in this field will evolve over time, and the
management of knee OA may thus evolve and develop
accordingly. When interpreting these recommendations, it
must be taken into consideration that CBT use is complex
and multifactorial. Treatment decision‐making is often not
based on isolated factors and involves understanding
where in the OA process the clinician meets the patient,
which treatments the patient has already had, and includes
integration of variable factors, both objective and subjec-
tive, including the clinician's personal experience. In this
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context, it is important to remember the multifactorial
nature of the OA knee, where factors such as mechanical
malalignment, which could be addressed surgically when
relevant, may play a significant role (tibio‐femoral and
patello‐femoral malalignment). This presents another limi-
tation of the consensus, which cannot address each and
every specific factor and scenario. When considering or-
thobiologic injections for knee OA, the consensus does not
refer to gross mechanical malalignment situations that may
require surgical management, although decision‐making
should be made on a case‐by‐case basis. An additional
limitation is derived from available product variability. Since
it would have been impossible to run a consensus process
for each available type of CBT product, the consensus was
conducted by gathering information and results from sev-
eral types of products with different characteristics. The
consensus findings are therefore applicable to those
products for which a good level of clinical evidence is
available.

Another limitation, specifically related to the con-
sensus document itself, is that two countries, among
those represented by the ESSKA‐affiliated Societies,
did not consider the document suitable for adapting to
their specific geographic realities. While 90% of the
other countries involved expressed satisfaction with the
consensus document, it is important to acknowledge
that, despite the growing interest in and use of CBT for
knee OA, some countries remain more sceptical about
the use of CBT and prefer to wait for clearer and more
conclusive evidence of treatment efficacy before fully
embracing CBT. Interestingly, a recent systematic
review highlighted a higher abundance of literature on
orthobiologics, particularly blood‐derived products,
compared to CS [6, 7], even though CS continues to be
used more frequently and with greater certainty. The
consensus group recognizes that regulatory and eco-
nomic aspects may also influence the choice of treat-
ment in some countries. However, it is important to
clarify that the consensus document focuses solely on
the appropriateness of using CBT in knee OA treat-
ment, and costs were not taken into consideration.

Finally, this consensus does not aim to identify the
ideal patient/candidate for CBT treatment but rather to
provide recommendations that may aid in addressing
commonly encountered scenarios when considering
CBT products for knee OA.

CONCLUSIONS

The consensus acknowledges that there remains some
debate about the full extent of CBT's effectiveness.
However, the body of evidence has steadily grown with
data indicating potential clinical benefits, particularly in
pain relief and functional improvement. The consensus
results support the use of both POC‐CBT and expanded‐
CBT as a viable second‐line injectable treatment option

for knee OA, mainly of Grades 1–3, although clinical
benefit has also been shown in KL Grade 4.

The consensus underscores the potential of CBTas an
alternative to traditional injectable treatments, such as CS
and HA, although emphasizing that CBT should generally
not be considered as a first‐line injectable treatment option
nor a first‐line injectable orthobiologic treatment. The var-
iability in treatment protocols, cell sources, and preparation
methods presents challenges for clinical practice, high-
lighting the urgent need for more high‐level comparative
studies and standardized guidelines.

Overall, this consensus document offers a valuable
framework to guide clinicians through the complexities
of using CBT for knee OA. It provides evidence‐based
recommendations while recognizing existing limitations
and the need for continued research in this area.
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