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gic. In addition to potential alteration of clinical response, these pathologies
could have a significant impact on the local tolerance of PRP as well as a risk
of disease dissemination to the injection site. To date, there are few specific
recommendations related to these comorbidities to guide clinicians. There-
fore, the International Research Group on Platelet Injections (GRIIP) sup-
ported a consensus project to develop these recommendations.

Methods: Following the ‘recommendations by formal consensus’ methodology,
a steering committee performed a literature review and drafted an initial set
of recommendations. They were evaluated by an international rating group
(15 specialists in musculoskeletal [MSK] diseases, five haematologists, four
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oncologists, three infectiologists and four scientists specialising in platelet
physiology). From this rating, the first set of recommendations was discussed in
a plenary meeting and then modified by the steering committee. Finally, four
overarching principles and 23 recommendations were re-evaluated by the rating
group. Recommendations were classified as appropriate or not, with strong or
relative agreement, or uncertain.

Results: From the 23 recommendations, 10 concerned infectious diseases
(viral and bacterial infections; dialysis; immunosuppressive drugs; dental
care...), five oncologic diseases (local tumour; cured, active or in remission
cancer...) and eight haematologic diseases (cytopenia; cured, active or
stabilised cured hemopathy; monoclonal gammopathy...). All were con-
sidered appropriate by the experts (median = 9; range = 8-9), with strong or
relative agreement. Due to the paucity of literature data, the recommen-
dations are mainly based on expert opinion (Grade D).

Conclusion: This consensus project provides four overarching principles
and 23 recommendations related to contraindications of PRP injections in
case of infectious, oncologic or hematologic diseases, validated by an
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INTRODUCTION

Autologous platelet-rich plasma (PRP) injections are
being used exponentially in musculoskeletal (MSK) dis-
eases, most notably knee osteoarthritis (OA), but also in
other OA sites and various tendinopathies (e.g., rotator
cuff, gluteal or patellar tendons) [34] in case of failure of
non pharmacological treatments. Their success is due to
their efficacy, which seems at least equivalent to and
often superior to that of other injectable products and
probably longer-lasting, both in OA [12, 22] and in certain
tendinopathies [24, 29], and to their excellent tolerance
profile. In fact, PRP injections have few adverse effects,
apart from the fairly common occurrence of a transient
increase in pain, sometimes accompanied by mild local
inflammation at the injection site [12].

However, because of its complex composition,
mainly plasma and platelets but also other cell types
(white blood cells and red blood cells), PRP can be a
vector for certain diseases, transporting pathogens or
metastatic cells to the injection site. In addition, a given
comorbidity can influence platelet metabolism, in par-
ticular its secretory profile, for example, by promoting the
release of inflammatory and/or catabolic factors. These
two phenomena, sometimes occurring simultaneously,
could have a significant impact on the local tolerability
profile of PRP, with increased pain or local inflammatory
responses, as well as a risk of spreading an associated
disease to the injection site. The main co-morbidities
encountered in current practice that may be 'transported’
by PRP and/or have an impact on the platelet phenotype

international expert group.

Level of Evidence: Level I.
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are, of course, infectious pathologies, either acute or
chronic, bacterial or viral, local or distant neoplastic
pathologies and hematologic pathologies.

To date, the recommendations for good practice
issued by various professional societies have only
imprecisely addressed certain associated diseases,
such as cancers and infections, which are considered
contraindications because of general and poorly justi-
fied precautionary principles [21, 33]. However, there
are no specific recommendations based on precise
clinical situations (e.g., active cancer or remission;
presence of metastasis or not; viral or bacterial infec-
tion) to better guide clinicians. This leads to heteroge-
neous practices among clinicians in these increasingly
common clinical situations.

The aim of this consensus project promoted by the
International Research Group on Platelet Injections
(Groupe de Recherche International sur les Injections
de Plaquettes [GRIIP]), which is an international
group of experts in the field of PRP injections, was to
provide precise recommendations for PRP injections
in patients with infectious, oncologic or hematologic
diseases.

MATERIALS AND METHODS
Methodology of the recommendations

We followed a methodology validated by the French
Health Authority called ‘recommendations by formal
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consensus’ [28]. This methodology is suitable for
developing recommendations for which there is lack of
scientific literature and which therefore rely mainly on
expert opinion. It is also internationally recognised [7, 8]
and has been used on several occasions, most recently
for the development of recommendations on orthobio-
logic treatments for OA [21, 33]. The members of the
steering group were validated by the GRIIP scientific
committee while the members of the rating group were
proposed by the steering group to the GRIIP Scientific
Committee, which also validated them.

Steering group

The steering group including three GRIIP members
(FE, KL and EN) met a first time to identify and discuss
the clinical situations that warranted inclusion in these
recommendations. Each member of the steering group
was responsible for a medical field (infectiology, oncology
and haematology). A targeted literature search was then
performed by the members of the steering group between
February 2021 and May 2021 on Medline (https:/
pubmed.ncbi.nim.nih.gov/), according to keywords rele-
vant to each clinical situation. The abstracts of all refer-
ences were assessed and the full text of all relevant ar-
ticles was obtained. Only papers published in English
were considered, with no restriction on publication date or
level of evidence. Sixty-five articles were selected. Each
member then drafted an initial set of recommendations
for their medical field based on the literature found. Then,
in a second meeting attended by the three members of
the steering group, literature data were presented, and
the different principles and recommendations were dis-
cussed and modified until all three members of the group
agreed on each statement. The members of the steering
group did not participate in rating the recommendations.

Rating group

We then gathered 31 experts from France, Switzerland,
Spain, Belgium, Morocco, Canada and the United
States, including 15 specialists in MSK disorders (sports
physicians, rheumatologists, physical and rehabilitation
medicine physicians, radiologists) who perform PRP
injections, 12 clinicians with expertise in the pathologies
covered by the recommendations (five haematologists,
four oncologists and three infectious disease specialists)
and four scientists specialising in platelet physiology and
its involvement in various pathologies.

Rating of recommendations

An initial list of seven overarching principles and 21
recommendations, together with the literature review,
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was presented to the 31 experts of the rating group at a
first meeting. In addition, the presentation support, which
summarised the literature data, was sent to all of them.
Following this meeting, because of their more transver-
sal vision, the 15 experts specialising in MSK diseases
and the four scientists rated all 28 items, and the five
haematologists, four oncologists and three infectious
disease specialists rated only those items related to their
speciality, as well as the seven overarching principles.

The rating was based on a simple numerical scale
from 1 to 9, a score of 1 indicating that the expert
considered the proposal to be ‘totally inappropriate’ (or
not indicated or not acceptable), a score of 9 indicating
that the expert considered the proposal to be 'totally
appropriate' (or indicated or acceptable), scores of 2-8
reflecting possible intermediate situations, and a score
of 5 corresponding to the expert's indecision. The
scores for all experts were then pooled and the median
and range were calculated. No rating was excluded at
the end of this first round of scoring. A proposal was
considered appropriate if the median was =7 and there
was agreement among members of the rating group
(strong agreement if the distribution of ratings was 7-9
and relative agreement if 5-9). The proposal was
considered inappropriate if the median was <3.5 and
there was agreement among members of the rating
group (strong agreement if the median was <3 and the
distribution of ratings was 1-3, relative agreement if
the median was <3.5 and the distribution was 1-5). The
proposal was considered uncertain if the median was
from 4 to 6.5 (indecision) or in all other situations not
described above (lack of consensus).

Following this first assessment, a second meeting
including the steering group and raters was held to
review the experts' ratings and arguments for each of
the principles and recommendations, with the excep-
tion of those that were considered appropriate with
strong agreement from the first round and were there-
fore retained without change. All other recommenda-
tions were modified in substance or form or were
withdrawn by the steering group, taking into account
the arguments put forward by the experts at the time
of their initial evaluation and/or during this second
meeting. Thus, three general principles were with-
drawn. In addition, following discussions with the rat-
ers, two recommendations have been split into two to
improve clarity.

Four overarching principles and 23 recommenda-
tions were then retained and were subject to a second
scoring. In accordance with the formal consensus
methodology, because of more than 15 experts
included, two extreme ratings were excluded for each
recommendation with a median>7 or<3.5 to assess
the level of agreement. Thus, strong agreement was
obtained if all responses were 7-9 or 1-3, excluding
two responses, and relative agreement if all responses
were 5-9 or 1-5, excluding two responses.
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For each overarching principle and recommen-
dation, we assigned a grade based on the level of
evidence from literature data and expert opinion. The
level of evidence depending of study design was
defined as followed: [10] 1A, Systematic review (with
homogeneity) of RCTs; 1B, Individual RCT (with
narrow confidence intervals); 2A, Systematic review
(with homogeneity) of cohort studies; 2B, Individual
Cohort study (including low quality RCT, e.g., <80%
follow-up); 3A, Systematic review (with homogeneity)
of case—control studies; 3B, Individual Case—control
study; 4, Case series (and poor quality cohort and
case—control study); 5, Expert opinion without explicit
critical appraisal or based on physiology bench
research or ‘first principles’. The grade of recom-
mendation was then defined as followed: [33] A: At
least three Level of evidence 1 papers; B: At least
three Level of evidence 2 papers; C: Cohort series/
comparative studies, with concordant conclusions or
high-level studies but with contradictory or non-
conclusive results; D: Expert opinion of the group
given the very poor or absent literature.

Review committee

The final stage in the development of the recommen-
dations was to submit them to a review committee of 31
GRIIP members who specialise in MSK diseases
and perform PRP injections (16 sports physicians,
8 rheumatologists, 6 physical and rehabilitation
medicine physicians and 1 radiologist). They assessed
the readability of each principle and recommendation
and could comment them. Their opinion was ‘advisory’
and did not allow the recommendations to be revised,
but their arguments could be added to those of the
raters.

RESULTS

Four overarching principles and 23 recommendations
were assessed by the 31 experts in the second scoring.
These overarching principles are a general reminder of
good clinical practice for PRP injections and serve to
introduce the more specific recommendations. Of the
23 recommendations, 10 were related to infectious
diseases, five to oncology and eight to haematological
diseases. All were considered appropriate by the ex-
perts (median = 9; range = 8-9), with strong agreement
(four overarching principles and 21 recommendations)
or relative agreement (two recommendations). Due to a
lack of evidence in the literature, the recommendations
are based mainly on clinical expertise. As a result, most
recommendations are Grade D, with the exception of
recommendations 1, 5, 7, 8, 9 and 13, which are Grade
C. The full version of arguments for each overarching

CONTRAINDICATIONS TO PRP INJECTIONS

principle and recommendation is available in Support-
ing Information: File 1.
Overarching principle 1: The indication for PRP
injection for joint or tendon disease must be es-
tablished by a specialist in musculoskeletal dis-
eases (Table 1).

Grade D

Appropriate with strong agreement

Number of ratings: 29

Median = 9; range = 9-9

Overarching principle 2: Each PRP injection
must be preceded by an assessment of the benefit—
risk balance, taking into account the indication for
injection and the characteristics of the lesion as
well as the patient's history, comorbidities and
treatments while systematically considering
injectable therapeutic alternatives (corticosteroids,
hyaluronic acid, etc.).

Grade D

Appropriate with strong agreement

Number of ratings: 29

Median = 9; range = 8-9

Overarching principle 3: In the presence of co-
morbidities that may compromise platelet function
or be transmitted by PRP, this treatment should be
considered only in the absence of efficacious
alternative therapeutic options or following their
failure.

Grade D

Appropriate with strong agreement

Number of ratings: 29

Median = 9; range = 7-9

Overarching principle 4: Patients must receive
clear, personalised information about the potential
benefits and risks of PRP injection, taking into
account the medical history and comorbidities, and
the patient's informed consent must be recorded in
the medical file.

Grade D

Appropriate with strong agreement

Number of ratings: 29

Median = 9; range = 9-9

Recommendation 1: In patients with HIV infec-
tion, PRP injection may be performed if the viral
load is undetectable and the CD4 count is >350/
mm? (Table 2).

Grade C

Appropriate with strong agreement

Number of ratings: 20

Median = 8; range = 7-9

Recommendation 2: In patients with hepatitis B
virus infection, PRP injection may be performed if
the viral load is undetectable.

Grade D

Appropriate with strong agreement

Number of ratings: 20

Median = 8.5; range = 7-9
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Recommendation 3: In patients with hepatitis C
virus infection, PRP injection should be performed
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Median = 9; range = 9-9
Recommendation 10: In asymptomatic patients

only after antiviral treatment has been completed.

with no known infectious pathology, no additional

Grade D

Appropriate with strong agreement

Number of ratings: 20

Median =9; range = 7-9

Recommendation 4: In patients with an acute
viral infectious syndrome, PRP injection may be
performed if the patient has no general symptoms

tests for infection are needed.

Grade D

Appropriate with strong agreement

Number of ratings: 20

Median = 9; range = 9-9

Recommendation 11: PRP should not be
injected in the vicinity of benign or malignant

(fever, chills, etc.) or signs of bacterial infection

tumours (bone, synovial or soft tissue) or

and if the viral syndrome is improving.

Grade D

Appropriate with strong agreement

Number of ratings: 20

Median = 8; range = 7-9

Recommendation 5: In patients with a bacterial
infection requiring antibiotic therapy of less than
3 months, PRP injection may only be performed

metaplasia (such as primary synovial chon-
dromatosis) (Table 3).

Grade D

Appropriate with strong agreement

Number of ratings: 21

Median = 9; range = 8-9

Recommendation 12: In patients with solid
cancers undergoing diagnosis or considered

once the treatment has been completed.

Grade C

Appropriate with strong agreement

Number of ratings: 20

Median = 9; range = 8-9

Recommendation 6: In patients with a con-
trolled bacterial infection requiring antibiotic ther-
apy for more than 3 months, PRP injection may be
performed only after infectiologist agreement.

Grade D

Appropriate with strong agreement

Number of ratings: 20

Median = 9; range = 8-9

Recommendation 7: In patients with chronic
renal failure requiring dialysis, PRP injection may
be considered, but the patient should be carefully

active, PRP injection should not be performed,
except in exceptional situations to be discussed
with the oncologist.

Grade D

Appropriate with strong agreement

Number of ratings: 21

Median = 9; range = 9-9

Recommendation 13: In patients with non-
metastatic solid cancer considered in remission by
the oncologist after the end of treatment, PRP injec-
tion may be performed.

Grade C

Appropriate with strong agreement

Number of ratings: 21

Median =9; range = 7-9

Recommendation 14: In patients with
metastatic solid cancer under treatment or

monitored for signs of bacteremia and the injection
must be avoided on the day of dialysis.

Grade C

Appropriate with relative agreement

Number of ratings: 20

Median = 8; range = 5-9

Recommendation 8: In patients with prolonged
and stabilised prescription of immunosuppressive
agents, PRP injection may be performed, but par-
ticular attention must be paid to the presence of

not and considered in remission, PRP injection

may be performed only after oncologist
agreement.
Grade D

Appropriate with strong agreement

Number of ratings: 21

Median = 9; range = 8-9

Recommendation 15: In patients with a history
of solid cancer that the oncologist considers cured,

concomitant infection.

Grade C

Appropriate with strong agreement

Number of ratings: 20

Median = 8.5; range =7-9

Recommendation 9: In patients with dental infec-
tion or invasive oral procedures, PRP injection should

PRP injection may be performed.

Grade D

Appropriate with strong agreement

Number of ratings: 21

Median = 9; range = 7-9

Recommendation 16: A significant abnormality
in the blood count should be investigated before

not be performed until the completion of treatment

PRP injection (Table 4).

and healing.
Grade C

Appropriate with strong agreement
Number of ratings: 20

Grade D

Appropriate with strong agreement
Number of ratings: 22

Median = 9; range = 9-9

85U8017 SUOWWIOD BAII8.D 3(gedl|dde ayy Aq peusenob ke sap e YO 8sn J0 Sa|ni Joj Akeid8UIIUO A1 UO (SUORIPUOD-PUR-SLLIBI WO A8 | 1M ARe.d 1 jBul[UO//:SdNL) SUORIPUOD Pue SIS | 8Ly 88S *[S5202/50/92] Uo Areiqiauliuo Ao|im ‘969112a 9¥sieAIuN Ad Z892T eSH/200T OT/I0p/W0d A8 | im ARe.q Ul JUO'S euINo fexsse//sdiy Wwo.j pepeo|umod ‘9 ‘202 ‘LvELEErT



14337347, 2025, 6, Downloaded from https://esskajournals.onlinelibrary.wiley.com/doi/10.1002/ksa. 12682 by Université De Liége, Wiley Online Library on [26/05/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

‘ewse|d you-jgieield ‘dyd :uoneiraiqqy

CONTRAINDICATIONS TO PRP INJECTIONS

Juswealbe Buoss ‘pawlopad aq Aew uonosful 4yd ‘paind slapisuod
a speio ynm sjeudoiddy 6-. 6 ¥4 6-1 6 [ord 1s160]00UO BY} Jey) JOOUED PIOS JO Alojsly B ypm sjusned Ul GLY
‘Juswaalbe jsibojoouo Jaye Ajuo
Juswaalbe buoss pawuopad aq Aew uonoslul 4Hd ‘UOISSIWaIL Ul paJapISuod pue
a apeio yum ajendoiddy 6-8 6 1z 6-/, 6 €Z 10U JOo Juswj}eal) Japun Jadued pljos dnejselaw yym syjusned up 1Y
‘pawuopad aq Aew uonoalul
swealbe buoss d¥d ‘luswieay) Jo pus ay} Jaye }siBojoouo ay} Ag UOISSIWSI
[oz ‘611 O ®pein upm sjendosddy 6—L 6 Lz 6-1 6 €C Ul PaJapISUOD JOUED PIjOS dljejsejow-uou yim sjuaned up - gLy
‘1s160j00u0
By} UM passnosip aq 0} suonenyis [euondaoxe ui jdeoxs
Juswaalbe buoss ‘pawliopad aq jou p|noys uondaful dHd ‘©Aloe palapisuod
[ce ‘ze]l @ epeio ypm ajendoiddy 6—6 6 12 6-8 6 [ Jo sisoubeip Bujobiapun siaoued pijos yum suaned u; gLy
‘(sisojewolpuoyd |einouhs Atewnd se yons) eisejdelaw
juswealbe Buons 10 (8nss|} Yos 10 [eINOUAS ‘Buoq) sinowny jueubijew
[oe ‘se ‘2] @ epeio uum sjeudoiddy 6-8 6 (¥4 6-L 6 €2 Jo uBiuag jo Ayuioia sy) Ut pajoalul aq jou pinoys ddd 1LY
CERNETETEN| apeio juawaaibe abuey uelpsy sbBupes abuey ueipap sBuneu
Jo @aibap pue Jo 'oN Jo "ON
juawabpnp
sBuneu sBuneu |1y

BWIBIIXd Z JO UOISN|IXD JSYY

‘sa@seas|p 0160]0oUO J0) SuollepusWWodsy ¢ J19dVL

2300

—‘—W] L EY—Knee Surgery, Sports Traumatology, Arthroscopy



14337347, 2025, 6, Downloaded from https://esskajournals.onlinelibrary.wiley.com/doi/10.1002/ksa. 12682 by Université De Liége, Wiley Online Library on [26/05/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

2301

Knee Surgery, Sports Traumatology, Arthroscopy—W] LEY

CONTRAINDICATIONS TO PRP INJECTIONS

‘ewse|d you-19eie|d ‘dYd :uoneiraIqqy

lev]

L]

[17]

S9JUualdjay

a speso

a epeio

a speio

a epeio

a °peio

a speio

a epeio

a speio
apelin

juswaalbe buons
ypm ajerndoiddy

juswoalbe
anne|al
yym ajendosddy

juswaalbe buosns
yym ajendoisddy

juswaalbe buosns
yym ajendoisddy

Juswaalbe Buosns
ypm ajendoiddy

Juswoalbe buons
yum ajendoisddy

juswaalbe Buosns
yum ajendoiddy

Juswaealbe Buoss
yym ajendoisddy

juawaaibe
Jo 9aibap pue
jusawabpnp

6—8 6 44 6—L 6 144
6—9 6 44 6—S 6 144
6—8 6 44 6—9 6 144
6—8 6 44 6—9 [*X°] 144
6—L 6 44 6—L S8 144
6—8 6 44 6-1 6 144
6—L 8 44 6—¢€ 8 ve
6—6 6 44 6—L 6 144
abuey uelpap sbBupes abuey ueipap sbune.
JO "ON JO "ON

sbune. sbuneu ||y

SWAJIXd Z JO UOISN|OXd JOYY

‘pawsopad
aqg Aew uonosful 44d ‘paind siapisuod isibojojewsaey
ay} jeyy Aoueubijew oibojojewsy e ypum sjuaned u|

‘pawopad aq Aew uonoslul 4yd ‘@oueoiiubis
paulwlalapun jo Ayyedowweb jeuojoouow yum syuaned uj

Juswaalbe jsibojojewaey Jaye Ajuo
paw.opad ag Aew uondsful 4Hd ‘Jou JO Juswiead) Japun
Ayiedowsay piojaAw 21uoIyd pasijigels e yum syuaned uj

‘saf)ijewJoude Junod jajajeld ou ale aiay)
1l pawuopad aq Aew uonoalul 4yd ‘jou Jo juswiealy Japun
Auyjedowsay proydwA| oluolyd pasijigels yum sjuaned uj

‘sajjijewlouge unod js|sield

ou aJe a1ay) JI pawiopad aq Aew uondslul 4yd ‘(Adessyy
anissaiddnsounwuwi Juejdsuedy-}sod Buipnjour) Juswiesau)
J0 uona|dwod ayy Jaye isibojojewsey ay) Aq uoissiwal
ul palapisuod Aoueubijew oibojojewsay e yum sjusned uj

‘1sibojojewaey ay} Yym passnosip

aq o} suonenyis |euondaoxa uj Jdeoxs ‘pawlopad aq jou
pInoys uonoaful 4yd ‘pasiiige)s paiapisuod jou Jo sisoubelp
Buiobiapun Aoueubijew o160jojeway e yum sjusied u|

‘uonoaful 4yd 0} uonesipulesuod
e Jou s| ‘saioueubijew o1bojojewsay Buipnjoxa
‘eww/000‘0G < eluadojfooquioly) pajebisanul Ajsnoinald

‘uonoalul 4yd 8Jojeq pejebiseaul
8Q p|NOYs Junod poojq ayj Ul Ajjewlouge jueoyiubis v

€cd

¢cd

lcd

0cd

614

8Ly

AR

9Ly

"seseasip 9160[0jeway 10} SUOBPUSWIWO0d8Y ¢ J79VL



2302
W[ L EY—Knee Surgery, Sports Traumatology, Arthroscopy

Recommendation 17: Previously investigated
thrombocytopenia>50,000/mm3, excluding hema-
tologic malignancies, is not a contraindication to
PRP injection.

Grade D

Appropriate with strong agreement

Number of ratings: 22

Median = 8; range = 7-9

Recommendation 18: In patients with a hema-
tologic malignancy undergoing diagnosis, or not
considered stabilised, PRP injection should not be
performed, except in exceptional situations to be
discussed with the haematologist.

Grade D

Appropriate with strong agreement

Number of ratings: 22

Median = 9; range = 8-9

Recommendation 19: In patients with a hema-
tologic malignancy considered in remission by the
haematologist after the completion of treatment
(including post-transplant immunosuppressive
therapy), PRP injection may be performed if there
are no platelet count abnormalities.

Grade D

Appropriate with strong agreement

Number of ratings: 22

Median =9; range = 7-9

Recommendation 20: In patients with stabilised
chronic lymphoid hemopathy under treatment or
not, PRP injection may be performed if there are no
platelet count abnormalities.

Grade D

Appropriate with strong agreement

Number of ratings: 22

Median =9; range = 8-9

Recommendation 21: In patients with a stabi-
lised chronic myeloid hemopathy under treatment
or not, PRP injection may be performed only after
haematologist agreement.

Grade D

Appropriate with strong agreement

Number of ratings: 22

Median = 9; range = 8-9

Recommendation 22: In patients with monoclo-
nal gammopathy of undetermined significance,
PRP injection may be performed.

Grade D

Appropriate with relative agreement

Number of ratings: 22

Median = 9; range = 6-9

Recommendation 23: In patients with a hema-
tologic malignancy that the haematologist con-
siders cured, PRP injection may be performed.

Grade D

Appropriate with strong agreement

Number of ratings: 22

Median = 9; range = 8-9

CONTRAINDICATIONS TO PRP INJECTIONS

DISCUSSION

This consensus project provides the first recommenda-
tions to specifically address respective indications and
contraindications to PRP injection for MSK diseases in
patients with infectious, oncological or haematological co-
morbidities. Indeed, PRP may be a vector for these dis-
eases, transporting pathogens or metastatic cells to the
injection site, while these comorbidities may influence
platelet metabolism by promoting the release of inflam-
matory and/or catabolic factors. The full rationale for each
overarching principle and recommendation can be found in
Supporting Information: File 1. In brief, the experts con-
sidered that chronic viral infections were not a contra-
indication to PRP injections as long as patients were being
or had been treated and had a negative viral load with, in
the case of HIV, an adequate immune response
(CD4>350/mm?). On the other hand, acute bacterial
infections need to be cured before PRP injections, so it is
necessary to wait until the end of antibiotic treatment to
avoid the risk of inoculating bacteria at the injection site.
For chronic infections that require prolonged treatment,
PRP injections can be performed after at least 3 months of
antibiotics and when the infectious disease specialist has
confirmed that the infection is under control. In addition,
PRP injections must be used with great caution in patients
with diseases or treatments (dialysis, immunosuppressive
treatment) that predispose them to bacterial infections,
while they are contraindicated in dental care due to the
high risk of bacteraemia. With regard to oncological
pathologies, the experts consider that PRP injections
should not be performed in the vicinity of local benign or
malignant tumours due to the risk of promoting their growth
via the factors released by the platelets. Similarly, active
cancer is a contraindication to PRP injections, whether
localised or metastatic, mainly because of the risk of car-
rying metastatic cells to the injection site. On the other
hand, a cured or in remission cancer does not constitute a
contraindication to PRP injections if local, while it needs
the agreement of the oncologist if initially metastatic.

The recommendations are broadly similar for hae-
matological disorders, that is, there is no contra-
indication to PRP injections in cured or in remission
hemopathies. However, for hemopathies stabilised with
or without treatment, the experts suggested that a dis-
tinction be made between lymphoid and myeloid dis-
eases, as the risk of thrombopathy is higher in myeloid
hemopathies, justifying the need for haematologist
consent before PRP injection. Finally, the experts con-
sidered that thrombocytopenia greater than 50,000/mm?
and MGUS are not contraindications for PRP injections.

Although the recommendations could be extended to
other PRP indications (e.g., stomatology, dermatology,
gynaecologist and plastic surgery), we limited them to
MSK conditions because we did not involve experts in
these other indications. Moreover, we focused on only
infectious, oncologic and hematologic diseases, which are
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the most problematic in current clinical practice. However,
the list of clinical situations related to the pathologies
included in our recommendations is not exhaustive and
other situations may also be addressed. In addition, other
associated pathologies could merit similar recommenda-
tions, such as inflammatory and autoimmune diseases, for
which platelet hyperactivation could induce adverse ef-
fects, in particular via the pro-inflammatory phenotype of
the injected platelets [45]. On the other hand, these rec-
ommendations address only the risks specific to PRP and
not those related to the procedure, such as the risk of
bleeding or local infectious inoculation. Similarly, they do
not address the risk of reduced efficacy of PRP due to its
composition, such as congenital or acquired thrombocy-
topenia or thrombopathy. Finally, we chose not to address
potential interactions with other treatments (non-steroidal
anti-inflammatory drugs [NSAIDs], antiaggregants, antic-
oagulants, local anaesthetics, etc.) because they are
mainly involved in reduced efficacy of PRP (NSAIDs, an-
tiaggregants, local anaesthetics) or in adverse effects
more related to the injection than to the product
(anticoagulants and antiaggregants). Furthermore, these
interactions have already been the subject of recommen-
dations [21, 33].

The main aim of this work was to provide precise
recommendations in several clinical situations, based on
the opinion of numerous experts in both PRP and MSK
diseases or associated conditions, to avoid systematic
recourse to the opinion of a colleague who is not neces-
sarily familiar with PRP. However, as we could not address
all clinical situations, given their diversity and complexity,
we encourage physicians to question their direct col-
leagues if they are uncertain about a particular situation.
Furthermore, the precautionary principle dictates that if
there is the slightest doubt, PRP injection, which is never
an emergency, should be avoided. Finally, as reiterated in
overarching principle 3, the indication for PRP injection in
the situations listed above must be carefully weighed and
should only be administered in cases of non-indication,
contraindication or failure of therapeutic alternatives.

The main strengths of our recommendations are
their methodological rigour, based on a validated and
widely used methodology, and their multidisciplinary
aspect. Indeed, 31 experts from several countries
contributed to their rating, including 15 specialists in
MSK conditions; 12 clinicians specialising in infectious,
oncologic or hematologic diseases; and four scientists
with extensive multidisciplinary expertise in platelet
function. Moreover, the level of agreement was strong
for most recommendations, which reinforces their
credibility. Indeed, only two recommendations were
judged ‘appropriate with relative agreement’.

Our recommendations have also certain limits. The
first is the lack of high medical evidence given the
absence of data in the literature to support most of
the recommendations, but this was precisely the reason
for developing these recommendations based on clinical
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expertise and using the most appropriate methodology
in this context. Moreover, the safety analyses of the
many published randomised controlled trials did not
provide information because most did not include pa-
tients with such comorbidities but also because the
insufficient number of patients and the short duration of
follow-up would not have allowed complications related
to the comorbidities listed here to emerge. Only large
real-life registries with a high number of patients fol-
lowed for a sufficiently long time would provide answers.

We also acknowledge a deviation from the initial
methodology, as not all the experts rated all the rec-
ommendations. In fact, the experts in haematology,
infectious diseases and oncology only rated those
relating to their speciality. This was decided because
they had limited knowledge and no clinical experience of
PRP, and no expertise in other specialities. Only MSK
experts and scientists specialising in platelet physiology
rated all the recommendations. However, we believe
that the number of experts who assessed each recom-
mendation (at least 22), well above the minimum
required by the original methodology (nine members),
limited the risk that the rigour of the methodology would
have been compromised. The overall homogeneity of
the scores given to each recommendation is another
factor suggesting that the consensus among the mem-
bers of the evaluation group would not have been sig-
nificantly affected if all members had rated.

In addition, although the experts were international,
most were European and mainly French. However,
practices may vary among continents and physicians'
attitudes on the risk involved in the medical decision
may differ. In addition, the diagnostic and therapeutic
management and surveillance of the diseases listed in
these recommendations vary among countries, espe-
cially depending on ease of access to the healthcare
system, which may affect the benefit—risk balance that
the experts used as a guide. The same limit can be
applied to the review committee, which was pluralistic
in terms of medical speciality, but mainly French. On
the other hand, we chose to include as MSK experts,
only physicians who practice PRP injection. Indeed, we
felt that participants needed to be familiar with PRP
injection in order to give an informed opinion. This
decision may have led to some indication bias because
such participants may be less concerned about certain
co-morbidities, given their reassuring personal experi-
ence in their own practice. Hence, we also included
experts in these different co-morbidities who do not
practise PRP injection, to obtain an objective and
unbiased opinion.

We believe that these recommendations could have a
significant impact on clinical practice by guiding physicians
on whether or not to perform a PRP injection depending on
the presence of comorbidities. However, they could also
influence the design of future clinical trials, which could use
them to adapt the inclusion or exclusion criteria. Of course,
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it would be very interesting to conduct trials to validate
these recommendations and thus strengthen the level of
evidence, but this seems complex given the risk-benefit
balance for a treatment that remains mainly symptomatic.

CONCLUSION

These four overarching principles and 23 recommen-
dations are intended to guide clinicians in the use of
PRP injections in patients with several specific co-
morbidities, defined in as much detail as possible,
taking into account their variability, in order to be as
close as possible to current practice. Indeed, depend-
ing on the stage and/or severity of a comorbidity, a
different approach is warranted. Thus, a PRP injection
will be contraindicated in a patient with an active cancer
while it will be authorised in patient with a local cancer
in remission or considered cured. Similarly, a viral
infection won't be considered in the same way as a
bacterial infection. These recommendations are the
first step before obtaining more solid scientific data,
which will probably only come from large international
real-life registries. Given the low level of evidence for
these recommendations and the impossibility of
addressing every possible clinical situation, we en-
courage physicians to maintain interaction with their
colleagues specialised in the disease in question
whenever they have the slightest doubt.
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