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Le GRIIP 
Groupe de Recherche International sur 

les Injections de Plaquettes 



Aims of the GRIIP
• To promote, among all audiences, the progress of knowledge on good practices 

and uses of Platelet Rich Plasma (PRP) in musculoskeletal pathology in the context 
of other available treatments (hyaluronic acid, stem cells...) and more globally on 
regenerative medicine treatments 

• To define with the medical profession and the regulatory authorities a framework 
for the use of PRP in humans 

• This will be implemented : 
• by supporting research programmes and clinical studies of good methodology 
• through publications  
• by organizing training for healthcare teams and the public through all means of 

communication



The GRIIP Ethic

• To be independent from the industry 
• To fight against commercial abuses and misuse of PRP in 

MSK pathology 
• To maintain a scientific and rigorous approach 
• To be a recognized interlocutor of the public authorities 
• To work with the various learned societies in a transparent 

manner



•www.griip.org 

Website & social medias

http://www.griip.org


RATIONNEL
•  The use of autologous PRP in KOA has risen drastically in recent years 

•  The use of PRP in the management of knee osteoarthritis remains debated 

• The lack of standardization is a limitation of the current literature 

•  Heterogeneity of preparation and injection protocols 

•  Objective: To formulate the first clinical practice recommendations on PRP 
injections in knee osteoarthritis via expert consensus



MATERIALS AND METHODS

15 French-speaking  doctors:
• 10 Rheumatologists 
• 4 PRM / Sports medicine physicians 
• 1 Radiologist

5 countries 
• Belgium, Canada, France, Morocco and 

Switzerland

Comprehensive literature review

Delphi Method / Formalized Consensus

2021



MATERIALS AND METHODS

25 RECOMMENDATIONS 
• Effectiveness of PRP 
• General recommendations 
• Characteristics of PRP 
• Contraindications and interactions 
• Rules of good practice and adverse 

effects

CLASSIFIED (between 1 and 9) AS  :
• Appropriate (≥ 7) or 
• Not appropriate(≤ 3.5)
• with strong agreement (distribution of ratings in the (1–3) range) or
• relative agreement (distribution of ratings in the (1–5) range
• LEVEL OF EVIDENCE : 1 to 5

2021



Recommandations Expert opinion Median
Distribution Level

≤ 3 4-6 ≥ 7 Evide
nce

IA injections of PRP in the knee are an effective symptomatic 
treatment for early to moderate osteoarthritis

Appropriate with 
relative agreement

8 0 1 14 1A

IA injections of PRP into the knee joint may be useful in severe 
osteoarthritis (Kellgren and Lawrence stage IV) 

Appropriate with 
relative agreement

7 0 5 10 2B

Age, weight and physical activity can influence the indication and the 
outcome of IA injections of PRP in knee OA 

Appropriate with 
relative agreement

8 0 1 14 4

The location of knee osteoarthritis influences the outcome of knee 
osteoarthritis treatment with PRP 

Uncertain, Lack of 
consensus

7 0 4 11 4

EFFECTIVENESS OF PRP IN KNEE OA

4 RECOMMENDATIONS 
• Indication according to radiographic severity 
• Response predictors



Recommandations Expert opinion Median Distribution
≤ 3 4-6 ≥ 7

IA injections of PRP in the knee are an effective 
symptomatic treatment for early to moderate osteoarthritis

Appropriate with relative 
agreement

8 0 1 14

>75 published clinical studies (pubmed) 
13 RCT vs. placebo

Level of evidence 1A

Chang et al. Arch Phys Med Rehabil. 2014  
Laudy et al. Br J Sports Med. 2015  
Xu et al. Am J Phys Med Rehabil. 2017  
Shen et al. J Orthop Surg. 2017  
Dai et al. Arthroscopy. 2017  
Zhang et al. Drug Des Devel Ther. 2018 
Sadabad et al. Electron Physician. 2016  
Han et al. Pain Med. 2019  
Kanchanatawan et al. Knee Surg Sports 
Traumatol Arthrosc. 2016 

EFFECTIVENESS OF PRP IN KNEE OA
RECOMMENDATION 1



META-ANALYSIS PRP vs. PLACEBO

Filardo. Cartilage. 2021

• PRP injections provide better results than other injectable options.  
• This benefit increases over time, being not significant at earlier follow-ups but becoming 

clinically significant after 6 to 12 months



Bennell. JAMA. 2021 
Lewis. Bone Joint J. 2022 
Chu. Knee Surg Sports Traumatol Arthrosc. 2022

288 patients 
Knee OA KL 2-3 
PRP (3B) vs. Placebo 
3 weekly injections (5mL) 
12 month follow-up 
Primary endpoint: ENS/MRI 12 
months

PRP vs. PLACEBORECOMMENDATION 1

102 patients 
Low grade of knee OA (KL 0-2) 
P-PRP (3B) (x1 or x3) vs. Placebo 3 
weekly injections (5mL) 
12 month follow-up 
Main criterion: KOOS and EQ5DL

610 patients 
Symptomatic knee osteoarthritis (KL 1-3) 
P-PRP (3B) vs. Placebo 
3 weekly injections (5mL) 
60 month follow-up 
Main criterion: WOMAC

NEGATIVE STUDIES  POSITIVE STUDY



HOW TO EXPLAIN THESE CONTRADICTORY 
RESULTS??

Platelet concentration: 1.6 x 

Volume: 5ml 

Absolute platelets count: 1.6 billion

Platelet concentration: 4,3 x 

Volume: 5ml 

Absolute platelets count: 5,3 billion

Platelet concentration: 1.3 x 

Volume: 4-6 ml 

Absolute platelets count: 1.3 to 1.9 
billion

BENNELL LEWIS CHU



Recommandations Expert opinion Median Distribution
≤ 3 4-6 ≥ 7

 Injections of PRP into the knee joint may be useful in severe 
osteoarthritis (Kellgren and Lawrence  IV)

Appropriate with relative 
agreement

7 0 5 10

Evidence level 2B

Görmeli et al. Knee Surg Sports Traumatol Arthrosc. 2017  
Chang et al. Arch Phys Med Rehabil. 2014 
Joshi Jubert et al. Orthop J Sports Med. 2017  
Filardo et al. Knee Surg Sports Traumatol Arthrosc. 2012 
Kon et al. Arthroscopy. 2011 

EFFECTIVENESS OF PRP IN KNEE OA
RECOMMENDATION 2



Kemmochi. J Orthopaedics. 2022

PREDICTIVE RESPONSE FACTORS 
Radiographic severity

260 patients 
6 injections, monthly LR-PRP injections (2.4ml)  
Double centrifugation 
24 month follow-up

CR = ratio PRP/WB

RECO 2



RCT 
84 patients 
All KL grade 4 
PRP vs NACL 
Outcomes : VAS and WOMAC 
3 injections, monthly PRP injections 
(3ml)  
Platelets concentration  ? 
Double centrifugation 
6 months follow-up

CONCLUSION:
Serial Intra-articular Injections of autologous PRP mildly improve short-
term  pain and knee function scores in patients of Grade IV KOA without 
any major complications.



CONCLUSION:
Our results indicate that including patients with advanced knee OA does not seem to affect the outcomes of
clinical trials in which the effectiveness of the PRP in knee OA is assessed.



Recommandations Expert opinion Median
Distribution Level

≤ 3 4-6 ≥ 7 Eviden
ce

PRP treatment should be offered as a second-line treatment, after 
failure of oral or non-pharmacological treatment of knee OA

Appropriate with 
relative agreement

9 0 1 14 5

PRP treatment should not be used during a flare up of knee OA Appropriate with 
relative agreement

7 0 6 9 5

A sequence of PRP treatment in knee osteoarthritis may 
include 1 to 3 injections

Appropriate with strong 
agreement

9 0 0 15 1A

PRP injections in knee osteoarthritis should be performed under 
ultrasound or scopic guidance

Lack of consensus 8 1 1 13 5

A joint effusion should be systematically drained before the injection 
of PRP

Appropriate with strong 
agreement

9 0 0 15 5

Symptomatic bilateral knee osteoarthritis can be treated at the same 
time

Lack of consensus 8 2 0 13 5

After injection of PRP, resting the knee for 48 hours is recommended Lack of consensus 9 1 0 14 5

GENERAL RECOMMENDATIONS

7 RECOMMENDATIONS 
• Place of PRP in the management of knee osteoarthritis 
• Therapeutic protocol



Recommandations Expert opinion Median Distribution
≤ 3 4-6 ≥ 7

A sequence of PRP treatment in knee osteoarthritis can 
include 1 to 3 injections

Appropriate with strong 
agreement

9 0 0 15

GENERAL RECOMMENDATIONS

Evidence level 1A

Chou. Int J Clinical Practice. 2021 
Kavadar et al. J Phys Ther Sci. 2015  
Huang et al. Int J Surg Lond Engl. 2017 
Patel et al. Am J Sports Med. 2013 
Görmeli et al. Knee Surg Sports Traumatol Arthrosc. 2017



NUMBER OF PRP INJECTIONS

WOMAC P at M3

• VAS PAIN: No differences between the groups at M3, M6 and M12 
• WOMAC Pain: 3 inj > 2 inj +/- 1 inj at 12 months 
• WOMAC Function: 3 inj > 1 or 2 inj at 12 months

WOMAC P at M6 WOMAC P at M12

Chou. Int J Clinical Practice. 2021

Meta-analysis knee osteoarthritis KL2-3

RECOMMENDATION 7



RCT 
90 patients 
All KL grade 1 or 2 
3 groups : 1, 2 or 3 injections 
Outcome : VAS and functionnal 
scales 
12 month follow-up

3 INJECTIONS BETTER THAN ONE OR TWO INJECTIONS AT 1 YEAR



Recommandations  Experts opinion Median
Distribution Level

≤ 3 4-6 ≥ 7 Evide
nce

The characteristics of the injected PRP influence the outcome in 
knee osteoarthritis

Appropriate with relative 
agreement

8 0 2 13 4

Leukocyte-poor PRPs should be preferred in knee osteoarthritis Appropriate with relative 
agreement

8 0 1 14 5

The effectiveness of PRP in knee osteoarthritis depends on the 
number of platelets injected

Appropriate with relative 
agreement

8 0 1 14 5

The volume of a PRP injection in knee osteoarthritis should be 
4-8 ml

Appropriate with strong 
agreement

8 0 0 15 4

CHARACTERISTICS OF PRP

4 RECOMMENDATIONS 
• Role of cell composition 
• Impact of injected volume



Recommandations Experts opinion Mediane
Distribution

≤ 3 4-6 ≥ 7
Leukocyte-poor PRPs should be preferred in knee 
osteoarthritis

Appropriate with relative 
agreement

8 0 1 14

CHARACTERISTICS OF PRP

Evidence level 5 Filardo et al. Knee Surg Sports Traumatol Arthrosc. 2012  
Riboh et al. Am J Sports Med. 2016



EFFECTIVENESS OF PRP DEPENDING ON THE PROTOCOL 
LR vs LP PRP

Meta-analysis 
• 32 studies

3 month

6 month

12 month

VAS
• WOMAC: No difference at 3, 

6 and 12 months 
• IKDC: No difference at 3, 6 

and 12 months

RECO 13

P = 0.06



EFFECTIVENESS OF PRP DEPENDING ON THE PROTOCOL 
LR vs LP PRP

Kim. Orthopaedic Journal of Sports Medicine. 2021

PAIN Swelling

OR LR vs. LP = 1.64; p<0.05 OR LR vs. LP = 1.56; p<0.05

RECO 13



CONCLUSIONS: 
• Leukocyte concentration of PRP does not play a significant role in patient-reported outcome 

measures for knee OA. 

• LP-PRP is preferred to LR-PRP according to SUCRA rankings, but this preference may not be important in 
clinical practice



RecommandationsL Experts opinion Median
Distribution Level

≤ 3 4-6 ≥ 7 Evide
nce

PRPs should not be mixed with anesthetic or CS IA Appropriate with 
relative agreement

9 0 1 14 5

Treatment of knee osteoarthritis with PRP should not  be done soon 
after an IA injection of cortisone

Appropriate with 
relative agreement

8 0 1 14 5

Anti-inflammatory treatment should be avoided in the days preceding 
and following PRP treatment

Appropriate with strong 
agreement

9 0 0 15 5

Antiplatelet treatment is not a contraindication to PRP injections, but 
could alter the result by preventing platelet activation

Appropriate with strong 
agreement

9 0 0 15 5

A recent neoplasia (malignant tumours, hemopathies) can be a 
contraindication to PRP injections in gonarthrosis

Appropriate with 
relative agreement

7 0 6 9 5

The presence of radiographic articular chondrocalcinosis is not a 
contraindication to IA injections of PRP

Appropriate with strong 
agreement

8 0 0 15 5

CONTRAINDICATIONS AND INTERACTIONS

6 RECOMMENDATIONS 
• Combination with other injectable products 
• Drug co-prescriptions 
• Associated pathologies



EFFECT of NSAIDs on PRP

Mannava et al. Arthroscopy 2018

16 healthy subjects 
Naproxène 1w 
Washout 1w

RECO 18



Recommandations Experts opinion Median
Distribution Level

≤ 3 4-6 ≥ 7 Evide
nce

A blood count less than 3 months old is recommended before PRP 
treatment

Appropriate with 
relative agreement

8 0 2 13

PRP injections should be subject to the same traceability rules as other 
injectable therapeutic devices

Appropriate with strong 
agreement

9 0 0 15

PRP injections in knee osteoarthritis are a locally well tolerated 
treatment

Appropriate with strong 
agreement

8 0 0 15 1A

PRP injections in knee osteoarthritis are a generally well-tolerated 
treatment

Appropriate with 
relative agreement

9 0 1 14 1A

RULES OF GOOD PRACTICE AND ADVERSE EFFECTS

4 RECOMMENDATIONS 
❖ Pre-therapy assessment 
❖ Traceability 
❖ Tolerance



Recommandations Experts opinion Median Distribution
≤ 3 4-6 ≥ 7

PRP injections in knee osteoarthritis are a locally well tolerated 
treatment

Appropriate with strong 
agreement

8 0 0 15

PRP injections in knee osteoarthritis are a generally well-tolerated 
treatment

Appropriate with 
relative agreement

9 0 1 14

RULES OF GOOD PRACTICE AND ADVERSE EFFECTS

Beatty, Regen Med. 2019 
Toraman. Turk J Phys Med Rehab 2022

Evidence level 1A

A case of septic arthritis due to Streptococcus Mitis



CONCLUSION:  PRP and KNEE OA 

25 recommendations based on "evidence-based medicine" and 
clinical experience 

• Harmonizing the use of IA injections of PRP in knee osteoarthritis 

• Draw guidelines for the design of future clinical research 

• THE UPDATING OF THE LITERATURE DOES NOT JUSTIFY SUBSTANTIAL 
MODIFICATIONS OF THESE RECOMMENDATIONS.
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