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Therapeutic effect of mesenchymal stem cells on acute-on-chronic liver failure: A Meta-analysis
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Abstract: Objective To systematically evaluate the efficacy and safety of mesenchymal stem cells (MSC) in the treatment of
acute-on-chronic liver failure (ACLF). Methods This study was conducted according to PRISMA guidelines, with the
PROSPERO registration number of CRD42024517851. PubMed, Embase, Wanfang Data, VIP, CNKI, CBM, and the Cochrane
Library were searched for randomized controlled trials (RCT) and cohort studies on MSC in the treatment of ACLF published up to
November 1, 2023, and the articles were screened according to inclusion and exclusion criteria. After data extraction and quality
assessment, RevMan 5.3 software was used to perform the Meta-analysis. Results A total of 11 articles involving 803 subjects
were included in this meta-analysis. The results showed that for the patients with ACLF, MSC could improve 8-week survival rate
(odds ratio [OR]=2.71, 95% confidence interval [CI]: 1.58—4.67, P=0.000 3), 12-week survival rate (OR=2.24, 95%ClI :
1.36—3.69, P=0.001), 24-week survival rate (OR=2.09, 95%CI: 1.37—3.17, P=0.000 6), and 48-week survival rate (OR=
2.09, 95%CI: 1.29—3.40, P=0.003) and reduce 12-week Model for End-Stage Liver Disease (MELD) score (mean difference
[MD]=-3.27, 95%CI: -6.07 to —0.48, P=0.02) and 24-week MELD score (MD=-2.24, 95%CI: -3.16 to —1.33, P<0.000 01);
it could also reduce the level of total bilirubin after 4 weeks of treatment (MD=-36.86, 95%CI: —48.72 to —25.01, P<0.000 01)
and increase 4-week albumin level (MD=2.11, 95%CI: 0.62—3.61, P=0.006) and 24-week albumin level (MD=3.54, 95%CI :

2.06—5.02, P<0.000 01). Adverse events were evaluated in 6 studies, with no serious adverse events. Conclusion MSC have a
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good safety in treatment and can improve the survival rate of patients and enhance liver function to some extent, and therefore, it

holds promise for clinical application.

Key words: Acute-On-Chronic Liver Failure; Mesenchymal Stem Cells; Treatment Outcome ; Meta-Analysis
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Table 1 Basic characteristics and quality evaluation of 11 included literature
. S/ , -
o AR px G JitA THME g SR B M e
Peng '(2011) [ BAFIMFSE HBV 4 {A BM-MSC SMT  BAYX  HA 53/105 (3.4%3.8) 192J% 8
x10%kg
Shi'”'(2012) E  RCT HBV S UC-MSC SMT  £Z¥W PV 24/19  0.5x10%g 728 5
XPE(2013)  PE BAFIBESE HBV.HBVSIE SR UC-MSC SMT Bk PV.HA 16/19 >0.5x107kg 12J% 6
ik (HEV 3 HAV
Li*(2016) HHE BB HBV SHAUC-MSCHPE  SMT+PE  fi7k HA 1134 1.0x10%g  96J8 8
Lin*(2017) FE  RCT HBV SR BM-MSC SMT W PV 56/54 (1~10)x10°%kg 245 6
B (2017)  HE SIS HBV FIRUC-MSC  ALSS+SMT Bk PV 40/44  1.0x10kg  4J8 5
Xu®(2019) filE  RCT HBV Sk UC-MSC SMT  £W% PV 3030 1.0x10%kg 48J& 5
Fl AR 21(2019) i BASIRFSE HBV H{ABM-MSC+ SMT+PDF BAyk HA 58/62 (1.2~96) 48F% 6
PDF x107/kg
FREE©'(2020)  PE OBASIBFSY HBV.HBVAIE  FAUC-MSC+  SMT+ Bk PV, 2520 4.0x10%g  8J& 7
HCV .HAV .Z5¥) DPMAS DPMAS HA.
A I T3k
REM(20200  HE O RCT HBV H&KBM-MSC+ SMT+PDF Yk HA  47/47 (5~50)x107kg 24J8 5
PDF
Schacher'®'(2021) ##[F  RCT ik HBV SR BM-MSC SMT £ PV 45 1.0x10%g 12/ 6
HCV .NASH

W HAV, BRI  HBY , RS T5 s HOV, N IF R IR 5 s HEV , IR AT S0 75 s NASH, AT G VE NG 05 PEHT 28 s SMT bR B 273A 77
DPMAS , ST MM 3¢ 5+ i 2R 46 5 PE , B4l i 3% B4 ; PDF, B A i s ALSS, N T 3235 R 45 ; UC-MSC, By 8] 72 41 Ml s BM-MSC, ‘B8 1]

FEET UMM PV, AME K HA L F S0
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Experimental  Control Odds Ratio 0Odds Ratio

Study or Subgroup _ Events  Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI

Lin 2017 56 56 42 56 27.2%  38.55(2.24,664.59] —— %

Schacher 2021 1 4 2 5 268% 0.50 (0.03, 8.95] &

Xu 2019 2% 30 19 30 461%  376[1.04,1365  —

Total (95% CI) % 91 1000%  412[0.52,3253] ——aEEE—
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Tost rioverall SacEZ = 3R (= 015) Favours [experimental] Favours [control
Experimental  Control Odds Ratio Odds Ratio

Study or Subgroup _Events _Total Events Total Weight M.-H,fFixed,95%Cl M.H, Fixed, 95% CI

Lin 2017 47 56 35 54 356% 283[1.15,7.01]

Schacher 2021 1 4 1 5 41% 1.33[0.06,31.12]

Shi2012 pal 24 8 19 69% 9.63(212, 43.75]
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Total (95% CI) 139 128 100.0%  2.71[1.58,4.67] ‘
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Heterogeneity: Chi*= 6.28, df= 4 (P = 0.18); = 36% 7 rr & o

Testfor overall effect Z= 3.60 (P = 0.0003) Favours [experimental] Favours [control]
Experimental  Control Odds Ratio Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H,Fixed, 95% Cl M.H, Fixed, 95% CI

Li2016 6 11 10 34 106% 288(0.71,1165] 1

Lin 2017 45 56 33 54 31.6%  260[1.11,613 ——

Schacher 2021 1 4 15 32% 1.33(0.06,31.12

Shi 2012 19 24 8 19 89% 522[1.37,19.99

Xu2019 15 30 15 30 359%  1.00[036,275]

b 2013 1316 12 19 98% 253(0.53,12.07)
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Testfor overall effect: Z= 3.18 (P = 0.001) Favours [experimental] Favours [control]
Experimental  Control Odds Ratio Odds Ratio

Study or Subgroup _Events _ Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
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Total events 130 98

Heterogeneity: Chi*=1.77, df= 3 (P = 0.62); F= 0% T o P 500

Testfor overall effect Z= 3.44 (P = 0.0006) Favours [experimental] Favours [control]
Experimental  Control Odds Ratio Odds Ratio

Study or Subgroup _ Events  Total Events Total Weight M.H,Fixed. 95% Cl M.H, Fixed, 95% CI

Xu2019 1430 13 30 306% 1.14[041,317] T

XE 2020 25 47 15 47 31.0%  24201.05,561] -
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Total events 7 48

Heterogeneity: Chi*=1.78, df = 2 (P = 0.41); F= 0% = o i3 oo
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Figure 2 Comparison of survival rate at different weeks in

two groups

Experimental Control Mean Difference Mean Difference
Study or Subgrouy Mean SD Total Mean SD Total Weight IV, Random,95%Cl IV, Random, 95% CI
Li2016 181 25 1 209 3 34 215% -280[4.59,-1.01] by
Lin 2017 23 2375 56 228 235 54 255% 0.20 [-0.68, 1.08]
Peng 2011 191 6.3 53 211 65 105 199% -200[4.10,0.10 4
Shi 2012 17 79 24 243 82 19 92% -7.30[1216,-2.44) Y
Xu 2018 271 72 30 267 88 30 115% 0.40[-3.67,4.47] -
g 2020 228 53 24 241 66 17 124%  -1.20-4.99,2.59] o
Total (95% CI) 198 250 100.0% -1.72[-3.54,0.09] L

Heterogeneity: Tau= 3.15; Chi*=18.19, df= 5 (P = 0.003); F= 73%

Test for overall effect Z=1.86 (P = 0.06) -100 100

-50 50
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Experimental Control Mean Difference Mean Difference

Study or Subgroup _ Mean __SD Total Mean SO Total Weight IV, Random, 95% Ci IV, Random, 95% CI

Lin 2017 147 2675 56 148 2205 54 263% -010[1.01,081]

Peng 2011 1529 225 6 1973 349 15 222% -444[6.96,-192] =

hi 2012 92 58 24 147 45 19 204% -550[8.58,-242] 4

Xu2019 208 67 30 241 93 30 17.4% -330[7.40,080] =

S 2013 186 10 16 227 39 19 140% -410[9.30,1.10] -
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
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Total (95% CI) 137 126 100.0% -2.24[-3.16,-1.33] [

Heterogeneity: Chi*= 4.01, df= 3 (P= 0.26); F'= 25%
Testfor overall effect Z= 4.79 (P < 0.00001)
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Figure 3 Comparison of MELD score at different weeks in
two groups
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Experimental Control Mean Difference Mean Difference

Study or Subgroup _ Mean _SD Total Mean _SD Total Weight i IV, Fixed, 95% CI.
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Experimental Control Mean Difference Mean Difference

Study or Subgroup _ Mean __SD_Total Mean _ SD Total Weight _IV. Random. 95% CI 1V, Random, 95% CI
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Lin 2017 972 376 56 793 334 54 225% 17.90[462,3118) ——;
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Experimental Control Mean Difference Mean Difference
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