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Abstract

Objective: To systematically evaluate the efficacy and safety of mesenchymal stem cell (MSC)
therapy in the treatment of inflammatory autoimmune diseases, including Crohn's disease (CD), rheu-
matoid arthritis (RA), lupus nephritis (LN), and multiple sclerosis (MS). Methods: Databases includ-
ing PubMed, Web of Science, Embase, CNKI, Wanfang, and VIP (Chinese Scientific Journals Data-
base) were searched up to March 2025. Randomized controlled trials (RCTs) were included for effica-
cy assessment, and prospective single-arm studies were included for safety evaluation. Meta-analyses
were performed using random-effects models. Results: Nineteen studies were included (15 RCT's and
4 single-arm studies). The meta-analysis of RCTs indicated that MSC therapy did not demonstrate
significantly better clinical efficacy compared with controls (RR=1.43, 95%CI: 0.94-2.18; ’=
74.2%). Regarding safety, no significant differences were observed between MSC and control groups
in general adverse events (RR=1.04, 95% CI: 0.94-1.15) or serious adverse events (RR=1. 20,
95%CI: 0. 85-1.70). Subgroup analysis revealed significant therapeutic effectiveness of MSCs in CD
(RR=1.49, 95%CI: 1.21-1. 84), whereas efficacy in RA, LN, and MS remained uncertain. Con-
clusion: MSC therapy demonstrates an acceptable safety profile in inflammatory autoimmune diseases
and shows efficacy in CD, but its overall clinical efficacy remains uncertain. Further rigorous, large-

scale RCTs are necessary to confirm these findings.
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(P=0.05) , $& 75 AN [ 2 9 & AL 22 (8] 1 97 280 2 5 0¥
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Experimental Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (common) (random)
Disease = Crohn's Disease
BARNHOORN2019) 10 15 0 6 8.81 [0.60; 129.10] 0.5% 2.2%
ZHANG(017) 6 37 0 38 13.35 [0.78; 228.68] 0.4% 2.0%
PANES(2016) 58 103 39 101 & 1.46 [1.08; 1.97] 28.0% 15.6%
PANES2018) 58 103 39 101 : 1.46 [1.08; 1.97] 28.0% 15.6%
Common effect model 258 246 * 1.60 [1.29; 1.98] 56.8% .
Random effects model “ 1.49 [1.21; 1.84] . 35.3%
Heterogenelty: /° = 25.2%, «* = < 0.0001, p = 0.2605 |
Disease = RA i
ALVAROG-GRACTA(2016) 9 46 0 7 — 3.06 [0.20; 47.33] 0.6% 2.1%
HEQ2020) 16 30 28 30 =i 0.57 [0.40; 0.81] 19.9% 15.2%
{t#§(2015) 30 30 10 15 I 1.48 [1.05; 2.08] 9.8% 15.2%
BHEr(2015) 15 15 . . | 0.0% 0.0%
Common effect model 121 52 < 0.93 [0.72; 1.19] 30.3% .
Random effects model - 1.01 [0.43; 2.37] . 32.4%
Heterogeneity: /° = 86.8%, ©* = 0.3769, p = 0.0005
Disease = Lupus Nephritis
DENG(2017) 9 12 5 6 — 0.90 [0.55; 1.46] 4.7% 13.8%
F{ER(2016) 15 20 . . 0.0% 0.0%
Disease = MS
8 24 10 27 —- 0.90 [0.43; 1.90] 6.7% 11.0%
RIORDANQ0IS) 4 20 . . 0.0% 0.0%
3 (2013) 13 30 1 30 — 13.00 [1.81; 93.22] 0.7% 3.6%
LI2014) 10 13 1 10 7.69 [1.17; 50.57] 0.8% 3.9%
Commeon effect model 87 67 - 2.61 [1.42; 4.82] 8.2% B
Random effects model B 3.66 [0.64; 21.02] 18.5%
Heterogeneity: /° = 78.4%, ©* = 1.7640, p = 0.0097
Commeon effect model 498 3n 1.44 [1.23; 1.69] 100.0% B
Random effects model | | 1 ‘ : 1.43 [0.94; 2.18] 100.0%
0.01 0.1 1 10 100

Heterogeneity: 12 = 74.2%, 12 = 0.2747, p < 0.0001
Test for subgroup differences (common effect): 3 = 17.72, df = 3 (p = 0.0005)
Test for subgroup differences (random effects): z3 = 5.22, df = 3 (p = 0.1561)
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MSC Control Weight Weight
Study Events Total Events Total Risk Ratio RR 95%-Cl (common) (random)
Crohn's Disease i
PANES(2016) 58 103 39 101 = 146 [1.08; 1.97] 28.0% 15.6%
PANES2018) 58 103 39 101 =] 146 [1.08; 1.97] 28.0% 15.6%
BARNHOORN(2019) 10 15 0 <] 8.81 [0.60; 129.10] 0.5% 2.2%
ZHANG(2017) 6 37 0 38 13.35 [0.78; 228.68] 0.4% 2.0%
Common effect model 258 246 & 1.60 [1.29; 1.98] 56.8% .
Random effects model 4 149 [1.01; 2.21] . 35.3%
Heterogeneity: I° = 25.2%, 1 = < 0.0001, p = 0.2605
RA
HE020) 16 30 28 30 -+ 0.57 [0.40; 0.81] 19.9% 15.2%
aiﬂﬁ(mls) 30 30 10 15 el 148 [1.05; 2.08] 9.8% 15.2%
ALVARO-GRACIAQ2016) 9 46 0o 7 3.06 [0.20; 47.33] 0.6% 2.1%
Common effect model 106 52 < 0.93 [0.72; 1.19] 30.3% .
Random effects model i 1.01 [0.18; 5.58] . 32.4%
Heterogeneity: I = 86.8%, 1 = 0.3769, p = 0.0005
Lupus Nephritis
DENG(2017) 9 12 5 6 - 0.90 [0.55; 1.46] 4.7% 13.8%
Ms
HARRISQ2024) 8 24 10 27 —= 0.90 [0.43; 1.90] 6.7% 11.0%
LI2014) 10 138 1 10 7.69 [1.17; 50.57] 0.8% 3.9%
§%‘é(2013) 13 30 1 30 ——— 13.00 [1.81; 93.22] 0.7% 3.6%
Common effect model 67 67 g 2.61 [1.42; 4.82] 8.2% .
Random effects model ——— e 3,66 [0.09; 141.65] . 18.5%
Heterogeneity: I = 78.4%, 1 = 1.7640, p = 0.0097
Common effect model 443 371 1.44 [1.23; 1.69] 100.0% .
Random effects model [ ‘ 1. | | 1.43 [0.81; 2.52] 100.0%
Heterogeneity: I° = 74.2%, 1> = 0.2747, p < 0.0001 001 01 1 10 100

Test for subgroup differences (common effect) xz =17.72, df = 3 (p = 0.0005)
Test for subgroup differences (random effects): y; = 5.24, df = 3 (p = 0.1549)
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