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Everts et al, JECT, 2006

PRP: platelets function Depends on the concentration, 
composition and the absolute number of 
platelets

Ex-vivo studies

• Optimal for angiogenesis: 1.5 – 3 mio/µl (1500-
3000 G/L)

• Inhibition and cells apoptosis: ≥ 5 mio/µl (5000 
G/L)

• No effects: ≤ 500 x 10³/µl (500 G/L). Same as 
platelet-poor-plasma (PPP)

For knee OA and tendinopathy: 3-5x platelets
baseline

Giusti et al, Transfusion 2009

Milants et al, Bio Med Res Int 2017

Kaux et al, Muscle Ligaments and Tendons 2015



PRP indications

Gupta et al, Exp review of hematology 2021
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Evidence : PRP vs control (MSK)
WOMAC

6 months 12 months



Navani et al, Pain Physician
2019

PRP: current evidence for spine

D’Souza et al, 2024

Discs and epidural injections: 
Degree of recommendation: C
Neither recommendable nor inadvisable (at least moderate evidence that the measure is effective, but 
benefits are similar to harms and a general recommendation cannot be justified)

Facet joints and sacro-iliac joints:
Degree of recommendation: B
Recommendable (at least moderate evidence that the measure is effective and that benefits exceed harms

© Cachemaille Hôpital de la Tour 2023



Picazo et al, Animals 2024

Stem cells



Caplan and Hariri, Stem Cells Trans Med 2015

Present in the 
adipose tissue (1g 
= 10³ stem cells)

Hass et al. Cell Communication and Signaling
2011

Adipose stem cells

Blood (PRP) : 
1 MSC / 100’000-1’000’000 
cells

Cytokins + 

BMC : 
1 MSC / 10’000-100’000 cells

Cytokins ++

SVF :
1 MSC / 1000-5000 cells

No cytokins



MSCs evidence for knee OA  

Zhang et al,  J of research in Medic Sciences 2024

2023



Exosomes

Tiny vesicles that contain: 
• Proteins 
• Nucleic acids
• Amino acids
• Metabolites 

Mediate cell-cell communications + regulate cell proliferation, migration, differentiation,
matrix synthesis, inflammatory reaction

- > Can be isolated by ultrafiltration, immunoaffinity capture, exosomal precipitation, 
zonal rate centrifugation, and microfluidic isolation techniques

Tang et al, International J of nanomedicine 2024

Yang et al, Int J biol Science 2023



Autologous exosomes
Photothermal biomodulation



Luo et al, Frontiers in Bioengineering and  Biotechnology 2024

In knee osteoarthritis:
MSC-Exos mitigate OA through stimulating cell proliferation, preventing apoptosis, triggering anti-
inflammatory responses, modulating the immune system, and preserving the ECM equilibrium

Tang et al, International J of nanomedicine 2024

Can be detected in most biological fluids and tissues: 
blood, urine, amniotic fluid.

MSCs are a primary source of exosomes.  



Papadopoulos et al, 
International J of molecular

sciences 2024

Ex vivo evidence for 
adipose derived stem 

cells exosomes  



Mechanisms of action
PRP

Indirect effect: 
Platelets release PDGF, VEGF, TGF-β, IGF-1 → stimulate tissue repair
Modulates inflammatory cytokines in joints, tendons, discs
For degenerative or micro-trauma conditions

Stem Cells
Direct effect: Differentiate into cartilage, bone, tendon cells
Indirect effect: Paracrine signaling → anti-inflammatory cytokines, recruitment of repair cells
Neuropathic pain modulation via immune regulation (BMC) ?

Exosomes
“Messenger packages” carrying microRNAs, proteins
Can cross biological barriers 
Anti-inflammatory + pro-healing without introducing whole cells

Wang et al, Cellular reprogramming 2020

Picazo et al, Animals 2024

Everts et al, JECT, 2006

Tang et al, International J of nanomedicine 2024



PRP vs stem cells
Both release cytokines and exosomes (paracrine mechanism) ….
after platelet degranulation, no further therapeutic benefit
More robust and dynamic results with stem cells

Exosomes vs PRP
Exosomes tend to be more potent and consistent (laboratory controlled)
Exosomes can target more specifically recipient cells
Exosomes may lead to faster recovery time with less 1st stage inflammation

Exosomes vs stem cells
Exosomes cannot replicate (no potential tumor formation and immune response)
More stability. Can be administered by several routes.

Comparing potential efficiency

Goulian et al, J of clinical med 2025

Zhang and Cheng, Nature reviews 2023

D’Souza et al, J Pain res 2024



Comparison PRP-Stem cells-peptides in 
orthopedics Journal of clinical medicine 2025



Goulian et al,  J of clinical medicine 2025

PRP provides :
• Short-term symptomatic relief
• For tendons + ligament injuries
• Long-term efficacy ?

MSC-based therapies demonstrate :
• Superior in cartilage repair and osteoarthritis
• High costs and regulatory barriers

Stem cells: highest relative pain reduction
PRP: highest proportion of serious-risk studies (30%)



Condition PRP Stem Cells Exosomes

Evidence in Pain-Related Conditions

D’Souza et al, J Pain res 2024

Knee OA
Several RCTs show benefit 

vs placebo & HA

Multiple small RCTs & case 

series show cartilage repair 

potential

Limited early human data; 

promising in animal OA 

models

Tendinopathy
Good for lateral 

epicondylitis, patellar 

tendinopathy

Rarely used No robust data yet

Discogenic Low 

Back Pain
Some pilot trials with 

mixed results

MSC injections show 

improvement in small trials

Preclinical spine studies

only

Neuropathic Pain Weak evidence

Some animal & pilot 

human data (peripheral 

nerve injury)

Early animal studies; 

possible neuroprotective 

effects



Regenerative Capacity

Evidence in Pain 

Medicine

Onset of Effect

Duration

Regulatory Status

Cost

Risks

Summary of comparison 

Moderate (enhances 

repair but limited to 

growth factor effect)

Moderate for tendinopathies, 

OA, spine pain

Weeks

Months to >1 year

Widely allowed (autologous, 

minimal manipulation)

Low–moderate

Minimal (infection, pain at 

injection)

Indirect regeneration 

(signal modulation 

without cells)

Emerging; mostly preclinical + 

small human studies

Possibly faster (days–weeks) 

but limited data

Variable; may need repeated 

dosing

Largely experimental; unclear 

regulatory path

High

Unknown long-term risks, 

immune reaction possible if 

allogenic

High (tissue 

regeneration potential + 

signaling)
Promising for OA, disc 

degeneration, cartilage repair 

(early to mid-stage trials)

Weeks–months

Potentially long-lasting if 

tissue regeneration occurs

Restricted in many countries; 

often research/experimental

High

Harvest site pain, infection, 

theoretical tumor risk (very 

low)



Conclusion
Practically what do I chose ?

matthieu.cachemaille@latour.ch

If the goal is symptom modulation in mild-to-moderate degeneration:
PRP (cost-effective and widely accepted)

If the goal is to attempt structural regeneration in advanced disease:
Stem cells (but cost and regulations as barriers)

If aiming for potent, targeted signaling without cells:
Exosomes (promising, but still under research-stage)




