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INTRODUCTION: Osteoarthritis (OA) is a debilitating joint condition prevalent in 18% of women and 10% of men over 60, characterized by the severe 

degradation of hyaline cartilage. Treatment options are limited, with Non-steroidal anti-inflammatory drugs (NSAIDs), painkillers, and injections of hyaluronic 
acid or steroids providing only symptomatic relief without curing the disease. The disease's progression involves a complex interplay between pro-

inflammatory cytokines (like IL-1β, IL-6, and TNF-α) and the body's natural repair mechanisms, which are not fully understood. However, therapeutic 

strategies such as autologous conditioned serum (ACS), rich in IL-1 receptor antagonist (IL-1ra) and growth factors, offer hope by potentially slowing down 
tissue breakdown and encouraging cartilage regeneration. This study aimed to investigate differences in ACS composition between osteoarthritis patients and 

healthy subjects and whether IL-1ra was detectable in high concentrations and showed at least a 1:10 ratio of IL-1β to IL-1ra in both groups. Additionally, EV 

concentrations were measured, and non-personal data of patients and healthy subjects were collected to identify possible correlations in the ACS composition, 
which could enhance the OA treatment with ACS. 

 

METHODS: For the production of ACS, the IMPACT System by Plasmaconcept was used, recruiting 50 patients with OA and 25 healthy subjects, all above 
50 years. Each participant had 10 mL of whole blood drawn into an IMPACT syringe filled with glass beads. The syringe was then incubated on a laboratory 

rotator for 20 minutes to accelerate and control the blood coagulation. Following this, the syringes were connected to an empty satellite syringe via a connecting 

tube and centrifuged for 20 minutes in the IMPACT centrifuge from Plasmaconcept. After this, separation was performed, and the resulting 3 to 4.5 mL of 
ACS were aliquoted for analysis. The analyses included checking for remaining cell content in the serum, concentration of extracellular vesicles (EVs), and 

the determination of pro- and anti-inflammatory cytokines IL-1ra, IL-1β, IL-4, IL-6, IL-8, IL-10, IL-13, IL-15, IL-17A, IL-18, TNF-α, as well as growth 
factors FGF, PDGF-BB, TGF-β1, β2, β3, VEGF, and IGF-1 using a multiplex assay. Additionally, a questionnaire was used to collect non-personally 

identifiable data such as gender, age, weight, height, and additional information regarding allergies, smoking, alcohol consumption, diet, and sleep patterns to 

explore potential correlations with the analytical results.  
 

RESULTS SECTION: Not all cytokines and growth factors were detectable in the samples. However, it is notable that IL-1ra, unlike the pro-inflammatory 

cytokines IL-1β and TNF-α, was present at appropriate levels. No differences were observed in the levels of analyzed samples between the osteoarthritis 
patients and healthy subjects. In contrast, there were gender differences; for example, men exhibited higher levels of PDGF-BB. Interestingly, the body mass 

index (BMI) calculation highlighted its influence on individual cytokines and growth factors, mainly showing a correlation with IL-1ra and IL-18. The analysis 

of EV concentrations revealed the presence of EV markers CD9 and CD63, while CD73 was not detected.  
 

DISCUSSION: The procedure's protocol effectively enriched IL-1ra in ACS, suggesting its potential for OA treatment. The absence of pro-inflammatory 

cytokines and the presence of specific EV markers may indicate a favorable anti-inflammatory profile. Although the protocol aimed to demonstrate the presence 
of IL-1ra and the absence of pro-inflammatory cytokines, additional time points (40 and 60 minutes on the laboratory rotator) should be examined, which can 

be considered a study limitation. ACS demonstrates a consistent composition with potentially therapeutic levels of IL-1ra, irrespective of patient health status. 

The findings support further exploration of ACS in OA treatment, emphasizing the need to understand the influence of patient characteristics on ACS efficacy. 

 

SIGNIFICANCE/CLINICAL RELEVANCE: (1-2 sentences): The clinical application of the blood product ACS underscores the importance of this study in 

identifying factors that affect ACS composition, thereby helping to further optimize treatment.  
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