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Abstract
Purpose: The aim of this European Society of Sports Traumatology, Knee
Surgery and Arthroscopy (ESSKA) consensus is to provide recommendations
based on evidence and expert opinion to improve indications, decision‐
making and administration‐related aspects when using blood‐derived orthobio-
logics (for simplicity indicated as PRP—platelet‐rich plasma—with PRP being
the most common product) for the management of knee osteoarthritis (OA).
Methods: Leading European expert clinicians and scientists were divided
into a steering group, a rating group and a peer review group. The steering
group prepared 28 question—statement sets divided into three sections:
PRP rationale and indications, PRP preparation and characterisation and
PRP protocol. The quality of the statements received grades of recommen-
dation ranging from A (high‐level scientific support) to B (scientific
presumption), C (low‐level scientific support) or D (expert opinion). The
question–statement sets were then evaluated by the rating group, and
the statements scored from 1 to 9 based on their degree of agreement with
the statements produced by the steering group. Once a general consensus
was reached between the steering and rating groups, the document was
submitted to the peer review group who evaluated the geographic
adaptability and approved the document. A final combined meeting of all
the members of the consensus was held to produce the official document.
Results: The literature review on the use of blood‐derived products for knee
OA revealed that 9 of 28 questions/statements had the support of high‐level
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scientific literature, while the other 19 were supported by a medium‐low
scientific quality. Three of the 28 recommendations were grade A
recommendations: (1) There is enough preclinical and clinical evidence to
support the use of PRP in knee OA. This recommendation was considered
appropriate with a strong agreement (mean: 8). (2) Clinical evidence has
shown the effectiveness of PRP in patients for mild to moderate degrees of
knee OA (KL ≤ 3). This recommendation was considered appropriate with a
strong agreement (mean: 8.1). (3) PRP injections have been shown to
provide a longer effect in comparison to the short‐term effect of CS
injections. They also seem to provide a safer use profile with less potential
related complications. This recommendation was considered appropriate
with a very strong agreement (mean: 8.7). Six statements were grade B
recommendations, 7 were grade C and 12 were grade D. The mean rating
score was 8.2 ± 0.3.
Conclusions: The consensus group reached a high level of agreement on
all the questions/statements despite the lack of clear evidence for some
questions. According to the results from this consensus group, given the
large body of existing literature and expert opinions, PRP was regarded as a
valid treatment option for knee OA and as a possible first‐line injectable
treatment option for nonoperative management of knee OA, mainly for KL
grades 1–3.

Level of Evidence: Level II.
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INTRODUCTION

Osteoarthritis (OA) is reported to affect more than 500
million people worldwide with a constant annual
increase of cases due to the aging of the population
and an average annual cost per patient of about
0.7–10K Euro [23]. The knee is the most common joint
to be affected by OA [19], whose treatment is still a
matter of debate. In fact, while the treatment of late‐
stage OA usually results in knee replacement, various
conservative management options are available for
earlier stages, although not always providing consistent
or long‐term outcomes [2]. In this context, the field of
orthobiologics has emerged as a result of growing
interest in biologic treatments for tissue healing in a
variety of musculoskeletal conditions, among which
knee OA, both as conservative injection treatment and
in combination with surgical procedures. Injectable
orthobiologic treatment options for knee OA have
undoubtedly become a major player in the field of
nonoperative management of this pathology. Never-
theless, the lack of unanimous opinion by professionals
in terms of patients' indications, administration proto-
cols and even more in the choice of the available
options/devices need to be addressed.

The most commonly used orthobiologic treatment to
address knee OA is currently platelet‐rich plasma (PRP)
injection. Preclinical studies have shown favourable

disease‐modifying actions of PRP in animal models [7] in
terms of cartilage damage progression, reduction of
synovial inflammation and changes in biomarker levels.
On humans, a few studies demonstrated disease‐
modifying effects. Among them, a recent randomised
controlled trial (RCT) analysed the synovial fluid from mild‐
moderate OA knees treated with PRP or saline. The
results showed significant changes for the biomarker A2M,
the expression of cellular markers and gene expression
profiles in mesenchymal stem cells for matrix metallopro-
teinases and inflammatory markers in favour of the PRP‐
treated group [33].

Despite a wide variety with regards to PRP
formulations, protocols and control groups used in
clinical studies, at the at the time of the conclusion of
the consensus process, 48 RCTs on the use of PRP for
the management of knee OA written in English
language were retrieved in Medline, with the majority
(38, of which 24 of level of evidence I and 14 of level II)
showing superiority of PRP treatment compared to
other injectable options such as corticosteroids (CSs)
and hyaluronic acid (HA) as well as saline. The
remaining 10 showed similar results of PRP injections
to either CS, HA, bone marrow aspirate concentrates or
even saline. However, although most of the RCTs
report superiority of PRP versus saline in treating knee
OA [9, 17, 22, 26, 27, 34], a few studies showed that in
patients with symptomatic mild to moderate knee OA,
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intra‐articular injection of PRP did not result in a
significant difference in symptoms or joint structure at
12 months compared with injection of saline [6, 18, 20].
This has been suggested to be related to the wide
heterogeneity of PRP products, variability in patient
populations, the multifactoriability of knee OA and
various potential biases. In any case, the fact that
some studies have shown lack of such superiority
still warrants some caution when assessing the efficacy
of orthobiologic treatments and could explain why
additional assessment and quality measures are
required when evaluating the full potential of these
treatments.

It is undisputable that some conflicting evidence is
still found in the literature. However, in the last few
years, there has been an increase of more consistent
and homogeneous reports about the effect of platelet
concentrates showing that PRP injections provide
satisfactory results in the treatment of knee OA. Recent
meta‐analyses showed that patients undergoing
treatment for knee OA with PRP can be expected to
experience improved clinical outcomes when com-
pared to saline [15] or to HA at 12‐month follow up
[5, 15, 31], with a comparable safety profile of both
treatment options.

As Europe's largest association of musculoskeletal
specialists, the European Society of Sports Traumatol-
ogy, Knee Surgery and Arthroscopy (ESSKA), beyond
playing a fundamental role in education of young
orthopaedic surgeons and other professionals of the
field [11, 28], it has felt the responsibility to provide its
members and in general the orthopaedic community
with practical sources of reference and guidance.
Therefore, the ESSKA established the ORthoBIologics
InitiaTive (ORBIT) to assemble a pan‐European col-
laboration to create a common language and a uniform
and reliable voice in the field of orthobiologics as well
as driving good standard of care in this field.

The specific focus of this manuscript is on blood‐
derived products (including but not limited to PRP).
Following previous successful collaborative experi-
ences conducted under the ESSKA formal consensus
process on other topics [3, 10, 21, 32], the results of the
current consensus provide recommendations based on
evidence and expert opinion to improve indications,
decision‐making and administration‐related aspects
when using blood‐derived orthobiologics for the non-
operative management of knee OA.

MATERIALS AND METHODS

Terminology

The term ‘blood‐derived products' refers to a wide
variety of products that are obtained by processing
peripheral blood with different systems/techniques,

resulting in blood fractions enriched in therapeutic
molecules. Among them, the most known and used are
PRP, platelet‐rich fibrin, platelet‐rich growth factors,
autologous conditioned plasma and autologous protein
solution, all based on platelet concentration, as well as
other products such as autologous conditioned serum
(ACS) and alpha‐2‐macroglobulin (A2M). For the sake
of simplicity, PRP being the most common product, it
will be generically used to refer to any autologous
blood‐derived product based on platelet concentration
by minimal blood manipulation (not including in this
term nonplatelet concentration‐based products such as
ACS or A2M, which were addressed in specific
questions‐statement briefly discussed separately).

While the authors recognise that there is great
variability among different products, the aim of this
consensus is not to provide information about any
specific technique or commercial system available but
to provide general recommendations about the use of
blood‐derived products for the treatment of knee OA.

Consensus methodology

The process of this consensus project was similar to
previously published ESSKA formal consensus proj-
ects [3, 21, 32] and followed the ESSKA ‘formal
consensus process' derived from the Delphi methodol-
ogy as described by the French National Healthcare
Institution Haute Autorité de Santé HAS [4, 29]
(Figure 1). All the group meetings for the current
consensus were performed online due to COVID‐19
restrictions. The consensus process included three
groups of experienced orthopaedic surgeons and
scientists: steering group, including literature group,
n = 14; rating group, n = 22; and peer review group,
n = 35. The steering group, which included 14 expert
orthopaedic surgeons and scientists under the leader-
ship of two specialists with a particular interest in
orthobiologics (LL and LdG) and under the guidance of
the ESSKA consensus projects advisor (PB), was
equally divided into a question and a literature group.
The former group did a series of relevant questions that
were drafted with the aim of addressing areas of
interest, daily practice and current controversies with
regard to the use of PRP for the management of knee
OA. The questions underwent prioritisation based on
their clinical significance, answerability and scientific
importance facilitated by a piece of decision‐making
software (1000minds.com). This software repeatedly
presented the group members with pairs of research
questions and asked them to choose one according to
either clinical importance, answerability or scientific/
research importance. Repeated comparisons, across
all group members, led to an ordered list of research
questions which was then narrowed down and refined
by the steering group, resulting in 28 questions.
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The questions were divided into three main topics
which would represent the three sections of the
question list: PRP rationale and indications (questions
1–14), PRP preparation and characterisation (ques-
tions 15–18) and PRP protocol (questions 19–28).

For each question, a targeted literature search was
independently performed by the literature group to
determine the current knowledge status. The literature
search was performed between June 2021 and November
2021 on PubMed, according to keywords relevant to each
specific question. References in the identified studies were
also examined to provide additional evidence‐based
information. Relevant papers published whilst conducting
the consensus study were also included. The title and
abstract of all references were examined, and any relevant
article was then obtained in full for the steering group and
summarised as a brief report. Only papers published in
English between 2000 and 2022 were considered, for a
total of 275 citations corresponding to 217 manuscripts
(mean citations per question = 10).

Following completion of the literature reviews by the
literature group for each of the questions, the members of
the steering group, except those who were in charge of the
literature search, produced respective statements/recom-
mendations based on the literature found as well as the
entire steering group's expert opinion. For each statement,
a grading system was used to determine its scientific level.
The ratings, based on the level of evidence (LOE) of
existing studies, indicate whether the literature provides
sufficient and clear evidence to produce a clear answer to
each question and whether the literature is in accordance
with the consensus expert's experience.

Grade A (When at least three LOE1 papers were
present).

Grade B (When at least three LOE2 papers were
present).

Grade C (Cohort series/comparative studies, with
concordant conclusions. Or high‐level studies but with
contradictory or nonconclusive results).

Grade D (Literature is very poor or absent = expert
opinion of the group).

The assignment of the grade was based on the
LOE of the literature existing on the topic related to the
question following international guidelines with slight
modifications [16].

All question‐statement sets were thoroughly dis-
cussed, and a consensus was achieved by the steering
group according to the scientific grading. After a
general agreement was achieved within the steering
group, the questions‐statements were then submitted
to the rating group, composed by an independent panel
of 22 experienced clinicians who were asked to score
all the statements. The rating phase was composed of
two rounds, in which the panel evaluated and ranked
each statement according to a discrete numerical scale
(Likert scale from 1—lowest grade of agreement/totally
inappropriate to 9—highest grade of agreement/totally

appropriate). A value of ‘5’ would indicate uncertainty,
and therefore, any value below this threshold would be
considered unappropriated. Following the first rating
round, the text was modified by the steering group,
taking into account the rating group's comments, and a
second rating round by the rating group was carried
out. Following this stage, a combined meeting of the
steering and rating groups was organised to validate
the draft and finalise the text statements.

It should be noted that the LOE (resulting in grade of
recommendation) and agreement are not related. Agree-
ment is a specificity of a consensus, which means the
raters found a common agreement on a given question‐
statement. Obviously, if there is a high LOE in the
literature, a high agreement will be theoretically easy to
achieve among raters. But even in case of low LOE (i.e.,
grade C) or absence of literature (i.e., grade D), it is
possible to achieve a high agreement (i.e., 8 and 8.5),
provided the statement is well written.

In the final step, the finalised text was then
circulated among the peer review group composed by
delegates chosen by the ESSKA‐affiliated societies
across Europe to assess the clarity, geographic
adaptability and acceptance of the statements across
Europe. In total, 18 affiliated societies (16 European
countries) participated to the peer review of the
document. A final meeting of the entire steering group
was then conducted to finalise the whole text.

RESULTS

The complete consensus document which included the
used references can be found both on ESSKA and
ESSKA Academy websites (http://www.esska.org/
page/projects and https://academy.esska.org), as well
as available as Supporting Information: File 1.

Following the second rating round, recommendations
were rated with an average of 8.2 ± 0.3 points out of
maximum 9 points. The mean agreement scores for each
question/statement ranged from 7.5 to 8.8. Only six of the
28 statements received a rating of less than 8, with three
receiving a score of 7.9, one of 7.8 and one question
divided into 2 statements received a score of 8.0 for the
first part and 7.5 for the other one. All the other questions
achieved an agreement of above 8.0 points. All the
statements were, thus, considered as appropriate. Three
questions/statements were evaluated as grade A, six as
grade B, seven as grade C and 12 as grade D (Table 1).

COMPLETE LIST OF QUESTIONS
AND STATEMENTS

Section 1: PRP rationale/indications
1. Does current clinical evidence support the use of

PRP for knee OA?

786 | USE OF INJECTABLE ORTHOBIOLOGICS
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Clinical evidence confirms the efficacy of PRP in
the treatment of knee OA. Level I and II clinical
studies, as well as additional prospective studies,
support the safety and clinical benefit of PRP for
knee OA, which was shown in comparison to both
placebo (saline) and control treatments such as HA
or CSs. The efficacy of PRP in the treatment of knee
OA has been also supported by meta‐analyses and
confirms the findings of preclinical research.

The consensus group therefore concluded that

there is enough preclinical and clinical evidence to
support the use of PRP in knee OA (see following
questions addressing PRP specifications and indi-
cations).

(Grade A, Agreement: 8.0)
2. For which degrees of knee OA is PRP best

indicated?
Clinical evidence has shown the effectiveness of

PRP in patients for both mild to moderate degrees of
knee OA (KL ≤ 3). The consensus group concludes

F IGURE 1 Flowchart of the procedure used to determine the ESSKA consensus on the use of injectable orthobiologics for knee
osteoarthritis. ESSKA, European Society of Sports Traumatology, Knee Surgery and Arthroscopy.
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that PRP can be indicated mainly in mild and
moderate cases of knee OA.

(Grade A, Agreement: 8.1)
3. Can PRP be used in severe knee OA (KL4)?

The consensus group agrees that PRP treatment
could be considered in selected severe knee OA
cases (KL4), for example, in patients who decline or
are not suitable for surgery due to comorbidities,
although lower results could be expected and
physicians should provide cautious expectations
when discussing or suggesting this approach.

(Grade C, Agreement: 8.1)
4. Is PRP indicated for the treatment of patellofe-

moral OA (PFOA)?
Despite current literature on the effect of PRP for

PFOA being limited, evidence suggests it may have
positive effects, especially in early‐stage disease.
The consensus group does not consider the
presence of PFOA a contraindication or a limiting
factor when considering PRP as an injectable option
for knee OA. In addition, as PRP has been shown to
affect the knee environment in general, the consen-
sus group considers PRP as an option in the
presence of PFOA.

(Grade C, Agreement: 7.6)
5. Are there specific contraindications for the use

of PRP for knee OA?

Besides the generally accepted contraindications
for any knee injections, other specific contraindications
have been identified for PRP injections for the
treatment of knee OA. While the majority of suggested
contraindications have not been thoroughly or suffi-
ciently studied, the consensus group chose to recom-
mend caution in the presence of coexistent malignan-
cies or systemic conditions due to possibility of
unknown interactions.

• Contraindications due to local problems in the
injection area: any contraindication for knee injec-
tions, such as infection, skin problems, others.

• Contraindications due to systemic problems (they
can be grouped in four main groups):

− Infections
Besides the well‐known reasons not to perform a

knee injection in a patient with active systemic
infections, systemic infections also affect negatively
the PRP performances/functionalities because in
addition to the immune and inflammatory process
they generate at the systemic level, platelets are
modified in these processes and may be more
hyper‐reactive, altering their functionality.

− Cancer
Specific contraindications exist for the use of

PRP in patients with active malignancies.
In terms of malignancies, current literature has

not demonstrated a clear link between PRP con-
tents and the risk of tumour proliferation, either
locally or remotely. However, due to the theoretical
risk that PRP and growth factors may contribute to
tumour growth promotion in situations where either
a benign or malignant tumour exists in the knee
joint, the consensus group considers these condi-
tions a contraindication for injecting PRP. Due to
similar concerns and until further evidence is
available, the consensus group recommends this
recommendation should also apply to tumours with
or without metastasis located in other locations,
outside/even remote from the knee, although con-
sultation should be made with the managing
oncologist/physician in specific cases.

− Inflammatory diseases
The presence of local or systemic inflammatory

diseases (rheumatoid arthritis, Chron's disease and
or other autoimmune diseases) does not prevent the
possibility of injecting PRP in the knee. However, the
nature of these diseases can lead to a plasma with a
high content of proinflammatory molecules that may
lead to lower results.

− Blood and quantitative and qualitative platelet
disorders

Problems such as thrombocytopenia, thrombocyto-
sis or coagulopathies can also alter platelet numbers
and their functionality.

The use of antiplatelet therapy should be consid-
ered a relative contraindication to PRP. This is mainly
related to patients unable to perform surgery or other
types of more invasive treatment, without many
alternatives in the search of temporary symptomatic
relief. However, information regarding expected lower
outcome should be mandatory.

(Grade D, Agreement: 8.0)
6. For what age range is PRP recommended?

The majority of studies included patients with a
mean age between 55 and 65 years. The
consensus group agrees that a specific age range
cannot be recommended, though recognises that
there is evidence of reduced response in older
patients. The consensus group suggests that
other factors should come into consideration and
that the decision should not be based only on
chronologic age.

(Grade D, Agreement: 8.4)
7. Could PRP 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 PRP during the inflammatory
phase in knee OA, as well as with regards to
effusion aspiration prior to PRP injection.

Preclinical and clinical studies have suggested
anti‐inflammatory properties in PRP which could
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support the rationale for its use during the
inflammatory phase.

While evidence is lacking with regards to the
optimal timing of PRP injection for knee OA when
effusion is present, the consensus group recog-
nises that when present, effusion aspiration is
likely beneficial in pain improvement and relieving
functional limitations. The consensus group rec-
ommends effusion aspiration also to avoid the
dilution of the PRP following injection.

(Grade D, Agreement: 7.9)
8. Is a repeated cycle of PRP injections recom-

mended following a previous successful PRP
treatment for knee OA upon the re‐emergence
of symptoms?

While current evidence regarding repeated
cycles of PRP treatment for knee OA is limited, it
has been suggested that this strategy may have
clinical benefit. As evidence suggests a decrease
in the effects of PRP for knee OA over time, the
consensus group agrees that an additional cycle
could be considered upon the re‐emergence of
symptoms.

(Grade D, Agreement: 8.4)
9. Is there rationale for injecting PRP in asympto-

matic early knee OA? (as a prevention
strategy)

Currently, there are not enough clinical studies
addressing this question, and therefore, it cannot
be stated that the application of PRP in asympto-
matic OA prevents its progression. Although
preclinical studies suggest a chondroprotective
role of PRP, there is no sufficient clinical evidence
on the chondroprotective effect of PRP in patients
with asymptomatic early stages of OA. Therefore,
the consensus group currently does not advocate
the use of PRP in asymptomatic early knee OA.

(Grade D, Agreement: 8.7)
10. Are there advantages of PRP use in compari-

son to corticosteroids for treating knee OA?
While CSs are strong anti‐inflammatory agents

and can provide short‐term relief in knee OA, they
have been shown to have detrimental effects on
chondrocytes and can lead to accelerated carti-
lage degeneration, especially with multiple/
repeated injections. PRP injections have been
shown to have a longer effect in comparison to the
short‐term effect of CS injections. They also seem
to provide a safer use profile with less potential
related complications. The consensus group con-
siders PRP injections to be a safer, nonchondro‐
toxic and more effective treatment option, with
long‐term clinical improvements compared to CS
injections.

(Grade A, Agreement: 8.7)
11. Is PRP a clinically better injectable option than

hyaluronic acid for the treatment of knee OA?T
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Several high‐level studies as well as multiple
meta‐analyses exist comparing the effectiveness
of PRP compared to hyaluronic acid for knee OA,
with the majority favouring PRP in terms of overall
clinical improvement and a long‐lasting effect.

Based on current available evidence, the
consensus group supports the use of PRP over
hyaluronic acid for knee OA due to overall clinical
improvement and expected long‐lasting effects,
whilst acknowledging that there are different
formulations of the products that may introduce
some bias in the conclusions of meta‐analyses.
(Grade B, Agreement: 8.1)

12. Does PRP induce disease‐modifying effects in
knee OA?

Preclinical studies (animal models) suggest
some disease‐modifying effects, with positive
changes on cartilage tissue and on the synovial
membrane. Although few clinical studies have
suggested disease‐modifying potential of PRP on
degenerative cartilage, the consensus group
recognises that current clinical evidence regarding
the disease‐modifying effects of PRP in knee OA
in humans is insufficient.

(Grade C, Agreement: 8.3)
13. Does current clinical evidence support the use

of autologous conditioned serum (ACS) for
knee OA?

Compared to PRP, ACS is less investigated.
There is no clear evidence with regards to the role
of ACS in OA management. While it may have a
role as a possible inflammation‐modulating agent
due to the presence of IL‐1 receptor antagonists in
this product, results on the clinical efficacy of this
approach are inconsistent. Currently, no recom-
mendations can be provided given due to the lack
of sufficient evidence.

(Grade B, Agreement: 8.8)
14. Does current clinical evidence support the use

of alpha‐2‐macroglobulin (A2M) for knee OA?
Compared to PRP, A2M is less investigated.

Preclinical studies showed that intra‐articular A2M
administration induces an anti‐inflammatory
mechanism and slows down cartilage damage
and bone resorption. However, since there are no
clinical RCT studies regarding the use of A2M for
knee OA, currently no recommendations can be
provided.

(Grade D, Agreement: 8.7)
Section 2: PRP preparation/characterisation

15. Which PRP is preferred for knee OA:
leucocyte‐rich PRP (LR‐PRP) or leucocyte‐
poor PRP (LP‐PRP)?

Several meta‐analyses and network meta‐
analyses have compared the effectiveness of
LP‐PRP compared to LR‐PRP for knee OA with
overall inconclusive results.

The consensus group acknowledges that the
effectiveness of PRP is likely multifactorial and
therefore the dependence on the presence of
leucocytes alone might be overestimated as other
factors may also have a contribution. Therefore,
the consensus group currently does not support
one type of PRP over the other and considers both
LP‐PRP and LR‐PRP valid options for the
management of knee OA when PRP is consid-
ered.

(Grade B, Agreement: 8.1)
16. What is the recommended platelet number/

concentration range for PRP injections in knee
OA?

The effect of PRP is complex and multifactorial,
with numerous growth factors released playing an
important role, as well as pro‐ and anti‐inflammatory
cytokines released following platelet activation. How-
ever, a clear correlation between the number of
platelets in PRP and clinical response has not been
well established. There is no doubt that platelets are
the central player in PRP products; however, the
consensus group concludes that the optimal char-
acterisation of PRP for knee OA is complex and
includes many variables, and therefore, currently
optimal platelet ranges for the treatment of knee OA
cannot be defined.

(Grade C, Agreement: 8.2)
17. PRP preparations/products for knee OA: what

should we measure in PRP/quality control?
PRP preparations and products vary in terms of

platelet number and concentration, specific growth
factors levels, white blood cells content and
volume, as well as they are influenced by baseline
blood parameters (i.e., baseline platelet count).
Therefore, PRP preparations using commercial
kits may vary in content and could still produce
inconsistent preparations. For these reasons, the
consensus group suggests that recording the
baseline whole blood cellular and platelet compo-
sition, as well as those of the produced PRP
preparation as a minimum, would improve the
understanding of the efficacy of PRP for knee OA
and should be recommended as quality control
measures in clinical research setups, with the aim
to encourage using such quality control measures
routinely in clinical setups in the future. Collecting
these parameters would enable incorporating data
into one of the currently available PRP classifica-
tion, further allowing comparisons between prod-
ucts and a deeper analysis of quality control.

(Grade D, Agreement: 8.0)
18. What is the recommended volume of PRP to

inject into a knee for the treatment of knee OA?
While the total volume of PRP injected may

play a role, currently there is no evidence in the
literature for the optimal volume to be injected,
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with volumes ranging from 2 to 12mL.
The consensus group cannot provide any

recommendation on the volume even if the group
suggests that the knee size could be taken into
consideration.

(Grade D, Agreement: 8.7)
Section 3: PRP protocol

19. How many injections of PRP are recommended
for the treatment of knee OA?

While the literature is not conclusive with
regards to the optimal number of injections per
PRP treatment cycle for knee OA, the majority of
articles reports that protocols with more than one
injection provide better clinical improvement, at
least with early OA.

The consensus group realises that factors such
as injection volume and platelet concentration may
largely differ between available PRP products and
may influence the effect of each injection. The
consensus group recommends a range of two to
four injections.

(Grade B, Agreement: 8.0)
20. When using a treatment protocol with more

than one injection for knee OA, what is the
recommended interval between each injection
of PRP?

While the literature is not conclusive on the
optimal interval between injections when using a
multiple PRP injection protocol (>1 injection per
treatment cycle) for knee OA, intervals ranging
from 1 to 4 weeks have been reported.

As the main period of released growth factor
activity takes place within the first 3 weeks from
injection, the consensus group suggests that
interval ranges of 1–3 weeks may be more
appropriate.

(Grade B, Agreement: 8.0)
21. Do syringe and needle size matter for blood

harvesting and injecting PRP?
Current evidence does not suggest needle size

being a factor influencing platelet integrity. The
consensus group recommends that needle size
should not matter neither for injection of PRP nor
for blood collection for PRP preparations for
musculoskeletal disorders.

(Grade C, Agreement: 7.9)
Caution should be applied to the flow rate

during blood aspiration when using large size
syringes in a manual technique to avoid blood
haemolysis.

(Grade D, Agreement: 7.9)
22. Are nonsteroidal anti‐inflammatory drugs

(NSAIDs) allowed around PRP use?
With regards to NSAIDs use around PRP

injections, while current evidence is inconclusive,
the potential effects of NSAIDs on platelets and in
vivo growth factors release still warrants caution.

The consensus group therefore recommends to
avoid the use of NSAIDs for 2 weeks prior to PRP
administration.

(Grade C, Agreement: 8.1)
For pain management after PRP injections,

since NSAIDs may affect growth factor release
even after the injection, the consensus group
recommends to avoid NSAIDS for the first week
postinjection and if necessary use nonanti‐
inflammatory pain medications (i.e., paracetamol,
dipyrone and tramadol).

(Grade C, Agreement: 8.3)
23. Should intra‐articular local anaesthetics be

used when injecting PRP?
Currently no high‐level clinical studies exist

regarding the effect of local anaesthetics on
PRP; however, in vitro studies have shown that
local anaesthetics interfere with platelet integrity
and functionality as well as diminish the positive
effects of PRP on cell proliferation. Therefore, the
consensus group currently does not recommend
the use of intra‐articular local anaesthetics when
injecting PRP.

The consensus group does, however, agree
that local anaesthetics can be administered
subcutaneously, without penetrating the capsule.

(Grade D, Agreement: 8.7)
24. Is antibiotics administration recommended

around PRP use?
Current clinical evidence does not support the

use of antibiotics around PRP use. Therefore, the
consensus group does not recommend the use of
antibiotics around PRP administration.

(Grade D, Agreement: 8.6)
25. Is fasting recommended before PRP use? Any

other patients' behaviour could affect the
treatment?

Data regarding the direct impact of fasting on
the therapeutic effects of PRP is lacking. However,
since there is evidence on the effect of various
foods and high‐fat and high‐cholesterol diets on
platelet behaviour, both in number and function, as
well as on platelet activation, the consensus group
recommends patients to avoid high‐fat foods for at
least 24 h prior to blood harvest.

(Grade D, Agreement: 8.0)
Eliminating alcohol for at least 48 h prior to PRP

preparation may allow platelets to re‐establish
their normal factor content and aggregation
properties, and therefore, the consensus group
considers it as a safe suggestion.

(Grade D, Agreement: 7.5)
26. Can corticosteroid (CS) injections prior to PRP

improve the results in knee OA?
The consensus group recommends to avoid

using PRP in close proximity to CS. However, the
consensus group recognises that patients may
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have had recent CS injections, and, in this
scenario, the consensus group suggests a mini-
mum interval of 6 weeks from a recent CS
injection.

(Grade D, Agreement: 8.3)
27. Do PRP and hyaluronic acid (HA) have a

synergistic effect?
While current preclinical and clinical literature

suggest some potential benefits of combining
these two products, evidence of clear benefits of
combining these treatments is still lacking. There-
fore, the consensus group recognises that more
data are required before recommending the
combination of PRP and HA over PRP alone for
knee OA.

(Grade C, Agreement: 7.8)
28. Is there any synergy between PRP and cell‐

based therapies for knee OA?

While current preclinical and clinical literature
suggest some potential benefits of combining PRP
and cell‐based therapy, with the majority of studies
focusing on culture‐expanded cells, evidence is still
lacking regarding the clear benefits of using these
products in combination over using them on their own.
Therefore, based on current evidence, the consensus
group does not suggest the combination of PRP and
cell‐based therapy over PRP or cell‐based therapy
alone for knee OA.

(Grade B, Agreement: 8.0)

DISCUSSION

The ESSKA‐ORBIT consensus group produced a
consensus document on the use of blood‐derived
orthobiologic products for the nonoperative manage-
ment of knee OA, where the main finding is that, based
on the current evidence, there is an agreement within
the consensus group to support the use of PRP as a
valid nonoperative treatment option for KL grades 1–3
knee OA, which could be considered as a first‐line
injectable treatment option in these patients (Figure 2).

Even though the documented clinical outcomes are
affected by the variability in indications, preparations
protocols, administration protocols and product char-
acteristic, the consensus group was able to reach a
high level of agreement in all the questions/statements.
Nevertheless, it should not be neglected that contro-
versies still exist in relation to its full effectiveness.
However, these discrepancies have been progressively
reduced over time, with more and more consistent
results showing significant and durable clinical out-
comes when PRP is used for the conservative
treatment of knee OA.

Looking at the competitor treatments, although HA
could be still considered the most common first‐line

conservative treatment for practical reasons, PRP is
shown to be superior to HA, with more than 25 level I
randomised controlled studies published between 2011
and 2019 consistently supporting this evidence [1, 8,
12, 13, 22]. Interestingly, no differences have been
seen after 1 month from injection between the two
treatments, whereas PRP scored clinically better at 3‐,
6‐ and 12‐month follow‐ups, confirming the longer
durability of the results over other treatments [15, 24,
25, 31]. Compared to CSs, PRP was also shown to be
superior by multiple meta‐analysis including level I [25]
or level I and II studies [24], beyond being reported to
be safer and without side effects when compared
to CSs.

The consensus was aimed to answer and provide
recommendations on the key issues clinicians may
encounter when considering orthobiologics use for
knee OA. Therefore, for practical reasons, the docu-
ment was divided into three main sections addressing
the appropriateness of this approach and relevant
indications, aspects regarding product variability
and characteristics of different available products,
as well as common administration, safety and peri‐
administration‐related aspects. Also, the document
discusses the role of PRP in comparison to other
injectable agents.

Assembling a leading group of experts in a specific
field is crucial to generate a high‐quality consensus.
Another key factor to successfully conduct and
complete a consensus project is the strict adherence
to a well‐defined and validated methodology [4, 29, 30]
that includes an iterative process that is necessary to
ensure increasing agreement and aids in achieving a
high consensus level.

An additional strong point of the current consensus
is its pan‐European geographical representation: the
consensus project involved 75 clinicians and scientists
from a total of 23 European countries. The consensus
document should therefore be considered as a reliable
depiction of the European position on this topic, making
it wider than those already published by national
groups on the same topic, even if of a good quality
[14]. Moreover, this consensus group focused on
aspects such as the comparison with other injective
treatments, the difference with blood‐derived products
not based on platelet concentration, the possible
disease‐modifying effect of PRP treatment, as well as
the possible influence of patients' behaviour on the
clinical efficacy of PRP which were not addressed in
previous consensus work [14].

Given the active participation of 18 European
national orthopaedic societies, it would be important
to spread the consensus results in their respective
communities to create a homogenous continental
approach. However, it is also important to acknowledge
that healthcare systems are different among different
countries and they may influence the daily practice
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clinical decision‐making and may not always be in line
with the scientific data. Thus, the statements and
recommendations provided in this consensus do not
represent absolute values or standalone parame-
ters, rather they should be interpreted in a critical
manner for each individual patient and used in
combination with clinical evaluation and other objective
assessments to develop an adequate preoperative
planning on a case‐by‐case basis.

The document includes some limitations too. First,
a consensus typically includes aspects with high‐
level and other with low‐level scientific evidence. In
the latter cases, expert opinion has been used to give
the best available recommendation. However, while
high‐level systematic reviews include only high
scientific evidence, often they are not able to answer
the questions asked by the daily practitioners. This is
the scope of a consensus: even if for some questions
the grade of recommendation is low, still the docu-
ment provides the best practical help available to
practitioners.

Second, this consensus reports recommendations
at a specific time point, but as the knowledge will
evolve in time, the management of knee OA may
evolve and develop accordingly. An important acknowl-
edgement when interpreting these recommendations is
that profiling the ideal knee OA patient for PRP/blood‐
derived products use is complex and multifactorial.
Treatment decision is often not based on isolated
factors, and it is the understanding of where in the OA
process the clinician meets the patient, integrating
variable factors, objective and subjective, including the
clinician's personal experience. Also, it is important to
remember that knee OA is often multifactorial, and

mechanical malalignment may play a significant role in
certain cases (tibio‐femoral and patello‐femoral mala-
lignment), which could be addressed surgically when
relevant. While the consensus cannot address each
and every specific scenario, when discussing orthobio-
logic injections for knee OA, we do not refer to gross
mechanical malalignment scenarios which may require
surgical intervention, although decisions should be
made on a case‐by‐case basis. Third, since it would
have been impossible to run a consensus process for
each different type of blood‐derived product, the
consensus document gathers information and results
deriving from several types of products with different
characteristics. The consensus findings are therefore
applicable to those products that are accompanied by a
good level of clinical evidence.

Therefore, the scope of this consensus was not to
provide an ‘a‐la‐carte’ menu in order to profile the ideal
patient/candidate but rather to provide recommenda-
tions that address commonly encountered scenarios
when considering blood‐derived therapy for knee OA.

All potential conflicts of interest of all those involved in
the drafting of the consensus (steering and rating group)
are reported in the full consensus document available in
Supporting Information: file 1 and on the ESSKA and
ESSKA Academy websites (http://www.esska.org/page/
projects and https://academy.esska.org).

Since the consensus steering and evaluation groups
were composed of experts active in the fields, some of
the references included in the consensus document
obviously involved these members. However, the per-
centage of references which include steering and/or
rating group members as authors (in first, last or middle
position) is just 15% (33 out of 217 papers cited, with an

F IGURE 2 A summary of the main messages of the ESSKA consensus on the use of injectable orthobiologics for knee
osteoarthritis. ESSKA, European Society of Sports Traumatology, Knee Surgery and Arthroscopy.
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average of less than one paper per member, being the
total number of steering and rating group members equal
to 36). This adds to the fairness of the process and the
impartiality of the analysis, which is further supported by
the high number of clinicians and scientists involved in
the process (75 in total).

CONCLUSIONS

The management of knee OA is complex, and the use
of orthobiologics is ever growing in this medical field. A
European ESSKA‐ORBIT consensus has been devel-
oped to aid in and improve decision‐making when
considering the use of blood‐derived products for the
management of knee OA. According to the results from
this consensus group, given the large body of existing
literature and expert opinions, PRP was regarded as a
valid treatment option for knee OA and as a possible
first‐line injectable treatment option for nonoperative
management of knee OA, mainly for KL grades 1–3.

This project should be considered more as a
‘framework’ rather than ‘strict guidelines' which aims
to provide a reference frame for the use of blood‐
derived products for the management of knee OA,
based on prevailing current scientific literature and
expert viewpoint.
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