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BACKGROUND: In recent years, with the use of new immunosuppressive agents, the survival rate of
renal graft is greatly improved, but accompanied by lots of side effects and unchanged long-term graft
survival. Mesenchymal stem cells (MSCs) have aroused people’s great interest, while their efficacy in

kidney transplantation remains controversial.
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OBJECTIVE: To evaluate the efficacy of MSCs transplantation on post-transplant renal graft function with

METHODS: PubMed, EMBASE, the Cochrane Library database, the Cochrane Central Register of

Controlled Trials, Wanfang database and China National Knowledge Infrastructure (CNKI) were searched
until November 2015. Revman 5.3 was used for statistical analysis.

RESULTS AND CONCLUSION: A total of 6 randomized controlled trials were included, including 1 166
patients. Meta-analysis results showed that at 1, 2 weeks and 1 month after kidney transplantation, the
posttransplantation estimated glomerular filtration rates in the MSC-treated group were significantly higher
than those in the control group (P < 0.05). At 1, 3, 6, 12 months after kidney transplantation, the
posttransplantation serum creatinine levels showed no significant difference between the MSC-treated
group and the control group (P > 0.05). To conclude, MSC-based immunosuppression regimen is superior
to current standard immunotherapy in improving renal graft function in the early stage after kidney
transplantation, but the clinical efficacy is diminished in the later period. Therefore, further investigation
using large-scale randomized controlled trials is warranted.

Subject headings: Mesenchymal Stem Cells; Kidney Transplantation; Glomerular Filtration Rate;
Creatinine; Meta-Analysis; Tissue Engineering
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Figure 1 Flow chart illustrating the selection of studies for
this meta-analysis

2.3 Metasmy#rsE R
2.3 MIHENEKEH B S fabs WE2.

A3 3AMITFUHGHE T RS 1A I JULIF A S,
L5811, TSI 2RI ALY 2941 o e B VRIS s %
W2 0 S RTE(P=0.02, P=73%), HCRHBNLE0N
AT MetaZ#T o 455 o 18] 78 40 i v6 o7 40 5 0k
WA b, S22 5 0 W3 1 s X [WMD=3.68, 95%CI
(-9.09, 16.45), P=0.57].

3SR T RS 3N T B WURET K7,
L5811, TSI 2RI ALY 2941 o e B MR G s %
W2 0 S RTE(P=0.01, P=76%), HCRHBaNLE0N
TR A3 AT o 4 R 5 [R) 78 T 40 B v 9 4 5 0 AL AT
b, HZE 50 B L [WMD=1.09, 95%CI(-13.96,
16.14), P=0.89].

3SR T R AE64 T B MU K7,
L5811, TSI 2RI ALY 2941 o e B MR BG W %
R Z A4 5 i PE(P=0.005, P=81%), & FRaHLEN
R 5341 . Metadi At 45 5 s 18] 78 40 i v6 o7 20 5 060
WEATAH b, S22 5 00 W 3 1 s X [WMD=3.39, 95%CI
(-8.64, 15.41), P=0.58].

110180

P.O. Box 10002, Shenyang www.CRTER.org



Bk, 5 TSI T WAL B 2006 19 Meta 707

@ﬁ? www.CRTER.org

#1 PAXEHERER

Table 1 Characteristics of studies included in this meta-analysis

li=a Ay TR S2E IR TR AR TR R MRS XA TR BIhieiets B abE v TE

G 2013 B 26 H g sE 7R T B4 S shik+4h A Frikim: FK506/CsA  Scr 1, 3, 6, 124H
+MMF+Pred

Peng 2 2013 B 12 SEREEEIN S T AN BhE Shik+ SRk iRE FK506/CsA+ Scr 1, 3, 6, 124H
MMF+Pred

W EN 2013 B 20 AR ) 28 BT A R S k+ 4 R K FK506/CsA+ Scr 1, 3, 64 )]
MMF+Pred

LPEsM 2011 B 88 A B ) 78 TR AR R R FK506/CsA+ eGFR 1, 2, 44
MMF+Pred

Tan 241'2 2012 A 104 BRI FE BT A FK506/CsA+ eGFR 1, 2, 48
MMF+Pred

Vanikar 20" 2012 B 916 SEARNE T TR FE TN A Rk FK506/CsA+ Scr 1, 4 4
MMF+Pred

. Scr: MIEILEF; eGFR: W NERIEE RAGTHE. FK506: fhyg 5] (R k4 R E); MMF: ML MR ( 54 5875); Pred: silfifz

(KJBfS): CsA: iz A,

HINMWFFHIE T B A5 124 H 1 1 WL K
ST St 0544, JLrhseat 4162501, X IE 2132941
TR 56 W O 2% WF 9T 2 1A A R i Pk (P=0.002,
P=80%), HCRFHBENLEUN R/ HT . Metasy b 45 4 i
7 [B) 78 40 f e T 7 2 S o0 A A e, L2 e e W
% X [WMD=1.05, 95%CI(-5.97, 8.07), P=0.77].
2.3.2 H/NERIERAGTHEFM M T fe ks WHE3.

F2AF G T B A J5 15 ) B N ERpE L R A
(AP, 3620561, L seih 4114861, L1147
B o S B A B Y R A5 F 9T 2 1) G S v (P=0.68 ,
P=0%), R 5@ RS 43 #, 45 L R 78 R T
i M v 7 2 ) /N R sk A, TE R B R T Y
23.28 mL/min per 1.73 m®, HZRH B EMEE X
[WMD=23.28, 95%CI(20.97, 25.60), P < 0.000 01].

H2AFFRE T B A J5 2 )8 1) B N ERpE I R A5
(ERPOZ™, 4629541, Horiszuh 2114841, 21147
B o S oA 56 k7 5 0F T 2 TR A S PR (P=0.02,
P=76%), FHBEHUES RS2 0T, Metas#r45 Horiil
700 20 MR T AL N BRUE I 2R Ak T o A
%12 mU/min per 1.73 m?, Lz SH B EMEZ X
[WMD=12.00, 95%CI(6.11, 17.89), P < 0.000 1]

FH2AFFIRE T A J5 4 5 1) B N BR g R s
ERPIZ, Je2954), FLrfigcuh 211484, X IR41147
Bl S PR A6 Wl s -9 2 TRl S s (P < 0.000 1,
P=89%), R I 52 R SRR 04T, 45 Lo 1) 78 T
41 M3 97 AL 1B /S BROE Gk AN T B BT R 4T 38

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

8.74 mL/min per 1.73 m?, HZRH L EMHZ X
[WMD=8.74, 95%CI(0.58, 16.89), P=0.04].

2.3.3  AN[A RS ] 78 5T 40 A S ofi 3 LI 7K SF 16 52 e
UL B4,

F2AIFARIE T A G, 3, 6, 124 A RiE L
BEKSEETO, Je164], Sz AR AL 824, S
JRPERY I R & BT 2 0 57 5T (P=0.003, =70%),
TR FH B AL B HEA T Meta 23 1T o 45 S s [ AR 78
TR A S0, L ZE R TR E R X
[WMD=-0.16, 95%CI(-5.57, 5.25), P=0.95].

FH2AMFIRIE T MG, 3, 6, 124 FI44EH
3% WLEFACTS 1, Jt1 88041, scue4l1 23641, Xt
M a1644%1 . 5 PR BRI 2 A (P <
0.000 01, P=99%), R HIBENL BT 34T . 455
R R e T AN R T AL S e A AR L, JLE R
76 3 Mk % X [WMD=-0.30, 95% (-0.61, 0.01),
P=0.06].

2.3.4 N[ A 10 Ta) 70 5T 48 BT i v ST 7K - 1
W LS.

HIMFRWIE T MG, 3, 6, 124 HIMLEL
AT, J621245), SLi AR A1 41064, 5
PRI SR & T 2 A T PE(P=0.03,  P=50%),
WK FH BN AR A 31 T Meta 7 AT o 45 R 2R ke
Bl KIE A A J e Tk i v 1) 78 0T 40 v 7 4 5 ) R A
L, 3L2E 7k B F MR L [WMD=-0.03, 95%CI/
(-3.85, 3.78), P=0.99].
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Mean Difference
IV, Random, 95% ClI

MSC Control Mean Difference
Study or Subgroup Mean SD Total Mean S0 _Total Weight IV, Random, 95% CI
1.1.1 Serum creatinine at 1 month
Peng 2013 1285 1564 6 10017 2225 B 20.2% 28.33[6.57,50.09]
S E4E 2013 115 121 13 1157 101 13 39.9% -0.70 }9.27, 7.87]
BFRIE 2013 1187 101 10 1201 9.5 10 39.9% -4.40[-12.99, 4.149]
Subtotal {95% CI) 29 29 100.0% 3.68 [-9.09, 16.45]
Heterogeneity, Tau®= 87.17, Chi®=7.53, df=2 (P = 0.02); F=73%
Test for overall effect: Z2= 0.56 (P =0.57)
1.1.2 Serum creatinine at 3 months
Feng2013 126.33  9.33 6 11117 28.58 B 21.3% 1516[-8.90,39.27]
SBFE2013 114 108 13 108 112 13 40.8%  6.00[-2.46,14.46]
BEIE 2013 105 107 10 1171 13.4 10 37.9% -1210[2273,-1.47]
Subtotal (95% CI) 29 29 100.0% 1.09[-13.96, 16.14]

Heterogeneity, Tau®= 126.07, Chi*=8.44 df= 2 (F=0.01), F=T6%
Testfor overall effect Z=0.14 (P = 0.88)

1.1.6 Serum creatinine at 6 months

Feng2013 12467 8.3 6 108.67 23.32 B 20.3% 16.00[3.81,35.81]
SEHE2013 108 108 13 101 68 13 39.2% 7.00[0.03,13.97]
BEIE 2013 116.7 37 10 12341 849 10 40.6% -6.40[12.37 -0.43]
Subtotal (95% CI) 29 29 100.0% 3.39 [-8.64, 15.41]
Heterngeneity Tau®= 83.50 Chi#= 1078, df= 2 (P = 0.005); F=81%

Testfor overall effect: £= 0.55 (P = 0.58)

1.1.7 Serum creatinine at 12 months

Feng2013 118 1068 5} 106 8.44 B 18.3% 9.00[-1.69,149.89]
Vanikar 2012 a 115.82 2564 392 12201 1857 179 30.0% -6.19[-9.91,-2.47]
“anikar 2012 b 118:47 2475 214 12024 2741 131 26.9% -1.77 [7.52,3.98]
SEE2013 108 108 13 101 68 13 248% 7.00[0.03,13.97]
Subtotal (95% CI) 625 329 100.0% 1.05 [-5.97, 8.07]

Heterogeneity: Tau®= 3913, Chi®= 1520 df= 3 (P=0.002), F=80%
Testforoverall effect Z= 029 (P=0.77)

MsC Control
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference

V. Random, 95% Cl

2 [BEFRRTHEMETHES
BR4E 3 S ANLET K SN0 89 7R
T *

_.; Figure 2 Forest plot showing
the effect of mesenchymal
stem cell therapy on serum

e creatinine reduction compared
*’ with controls
Bl a iz BEARTSH
T 3/~ HLA 7 s AR %, b &R
g /NF 3 A HLA f7 s AHA
*
-1ED -SHD SHD 150

Favours [MSC] Favours [Control]

Mean Difference

1.1.1 eGFR at 1 week

Tan 2012 a 77 96 53 526 8.1 51 46.2% 24.40[20.99, 27.81]
Tan 2012 b 749 865 52 526 8.1 51 51.2% 22.30[19.06, 25.54]
RTI2011 76.8 37.2 43 54 31.2 45 2.6%  22.80[8.42,37.18]
Subtotal (95% Cl) 148 147 100.0% 23.28 [20.97, 25.60]

Heterogeneity: Tau® = 0.00; Chi* =0.77, df = 2 (P = 0.68); I’ = 0%
Test for overall effect: Z = 19.70 (P < 0.00001)

1.1.2 eGFR at 2 weeks

Tan 2012 a 849 97 53 696 86 51 431% 15.30[11.78, 18.82]
Tan 2012 b 778 88 52 696 86 51 43.6%  8.20 [4.84, 11.56]
5LEIT 2011 79.8 378 43 66 276 45 133% 13.80[-0.08, 27.68]
Subtotal (95% Cl) 148 147 100.0%  12.00 [6.11, 17.89]

Heterogeneity: Tau® = 17.74; Chi* = 8.27, df =2 (P = 0.02); I’ = 76%
Test for overall effect: Z = 3.99 (P < 0.0001)

1.1.3 eGFR at 1 month

Tan 2012a 911 7.35 53 79 91 51 39.7% 12.10[8.91, 15.29]
Tan 2012 b 814 76 52 79 9.1 51 39.6% 2.40 [-0.84, 5.64]
R 2011 88.2 294 43 738 318 45 20.7%  14.40[1.61,27.19]

Subtotal (95% CI) 148 147 100.0%
Heterogeneity: Tau® = 40.96; Chi* = 18.63, df = 2 (P < 0.0001); I = 89%
Test for overall effect: Z =2.10 (P = 0.04)

8.74[0.58, 16.89]
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3 iFi¢ Discussion

3.1 AR Tt B EH B s E AR
341 MUK TAE D B 0 Dh e dia br VA 18] 78 )5
-4 sk B A AR AR Th e O RO i LI K P
W HAEPEAN B ZhRem s FHFRbR, HA KA RIBER Bos

5436

IV. Random, 95% Cl
& 3 EFERTHEETES
= Xf BRLE 3 B/ NER IR I R A
. EE MR FRRE
Figure 3 Forest plot
showing the effect of
l* mesenchymal stem cell
— therapy on estimated
- glomerular filtration rate
increase compared with
- controls
= KVt a & (B) 78 5140 i ik
- LRRIESRIE ST TT 58, b ok
TE) 72 5 4 IR 5 IS A7)
. . T IT %
-50 -25 0 25 50

Favours [controll Favours IMSCI1

BT I R A I3 FULI 2K T B8 FH o S 17 A i
KIS RO (3 LB KT 32 B4R RY . 1T
T, PEBIRISENT, SR E 45 BT e e 2=l
RS S R BN EBHE 1, 3, 6, 1240H
10375 JUL BT 7 P £ BF 5 140 340 47 £ B K 57t P (P=73%
76%, 81%, 80%), I agHtiE 1 AN H miEHLE KT
52k Bk T Peng 450, T BE 5 R A R /b
5% BH)G 3, 6 A MEUE K15 bk 8ok
VTR, T g ) 7S 5T A R Rl R e e
o BMLG 12 AN I3 LT KT 1 57 5 ks T
Vanika %™, W g5 8] 78 5140 i 55 3 1t T 40 S v
TH K.
110180

P.O. Box 10002, Shenyang www.CRTER.org



Bk, 5 TSI T WAL B 2006 19 Meta 707

C 2 www.CRTER.org

MSC Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V. Random,95% Cl IV, Random, 95% CI
1.1 E ik EFR T4
BT 2013 128 1mg 108 13 101 B9 13 154%  7.00[0.03,13.87)
HEHE 201318 15 121 13 1187 1040 13 138%  -0.70(9.27,7.87] ——— 4 EE2/ka 4
S8 201335 114 108 13 108 112 13 138%  6.00[2.46,14.45] = El B85 SR IB TE R T 4RAE
FEfF 201368 108 108 13 101 68 13 154%  7.00[0.03,13.97] S&IT4H 5 X BB 4R Xt I 5 BN EF 7k
BRE 2013 15 1187 104 10 1200 95 10 13.6%  -4.40[12.99, 4.19) = ,
FRE 2013 35 105 107 10 1171 134 10 11.5% -1210}32.73,-1.47] T2 82 Mie) B4 AR AR [E]
BRI 2013 65 1167 37 10 1231 89 10 16.6% -5.40}1237,-043) ——— .
Subtotal {95% CI) 82 82 1000%  -0.16[-557,5.25] —~ Figure 4 Forest plot showing
Heterogeneity: Tau®= 36.56, Chi*= 20.10, ¢f= 6 (P = 0.003); F=70% .
Testfor overall effect 7= 0.06 (P = 0.95) the impact of autologous and
112 B BT allogeneic mesenchymal stem
Peng 2013128 1285 1564 B 1285 1564 6 0.0% 000F17.70,17.70)
Peng 2013 15 12633 933 6 12633 933 6 0.4% 0.00[10.56,10.58] = cell therapy on serum
Peng 2013 35 12467 831 6 12467 831 6  01%  0.00(-9.40,8.40] = i ;
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