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Introduction. Osteoarthritis (OA) is one of the leading causes of chronic pain and disability worldwide, primarily affecting weight-bearing joints. Stem cells (SCs) have gained attention for their potential regenerative properties; however, the clinical trial outcomes remain inconsistent.
Aim. To evaluate the existing literature for the efficacy and safety of SC therapy for osteoarthritis patients.
Methods. Systematically searched four databases (Cochrane CENTRAL, PubMed, EMBASE and Web of Science) from inception to September 2023 for randomized controlled trials (RCTs) assessing the efficacy and safety of SC therapy in OA patients. Cochrane revised risk of bias (v2.0) tool was used to evaluate quality of trials. Forest plots were synthesized using RevMan 5.4 and R software. Funnel plot and egger’s regression for reporting bias, and Grading of Recommendations, Assessment, Development and Evaluation (GRADE) framework for evidence quality were utilized.
Results. Out of 2159 studies screened, 40 studies with 2260 participants were included in the study. Stem cell therapy significantly reduced pain in OA patients as compared to control group as assessed by visual analogue scale at 12 months of therapy [Standardized Mean Difference (SMD)= -2.41 (95% CI= -3.38 to -1.45), I2= 95%, 11 studies, 676 participants, moderate certainty of evidence]. Subgrouping failed to resolve statistical heterogeneity. Results remained consistent with Bayesian sensitivity analysis and leave-one-out meta-analysis. Western Ontario and McMaster Universities Arthritis Index (WOMAC) overall score and Knee injury and Osteoarthritis Outcome Score (KOOS) pain score at 12 months significantly favoured SC therapy than control group, [SMD= -0.74 [95% CI= -1.10 to -0.37, I2= 78%, 12 studies, 718 participants, low certainty of evidence] and [Mean Difference (MD)= 16.42 [95% CI= 3.56 to 29.27, I2= 89%, 7 studies, 341 participants, very low certainty of evidence], respectively. There were no major safety concerns. Most studies were at low risk of bias, and funnel plots showed no evidence of reporting bias. 

Discussion. Stem cell therapy has shown significant improvement in both subjective and objective outcomes, with low to moderate quality evidence. Further research, including large double-blind RCTs with objective outcomes and diverse stem cell types, may strengthen confidence in the effect estimate or potentially alter the conclusions.
