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Abstract

AIM: To evaluate the efficacy of metformin in
the treatment of nonalcoholic fatty liver disease
(NAFLD).

METHODS: Randomized controlled clinical tri-
als (RCTs) comparing the efficacy of metformin
in combination with dietary control and dietary
control alone in the treatment of NAFLD were
retrieved by searching Medline, Embase, OVID,
Cochrane Library, Cinahl, CES], ASP, VIP and
National Knowledge Infrastructure. Stata 9.0
and Review Manager 5.0.14 were used for meta-
analysis.

RESULTS: Nine RCTs were selected for analy-
sis in accordance with inclusion criteria. Com-
pared with dietary control alone, metformin
in combination with dietary control decreased
serum ALT, AST and GGT significantly, and the
weighted mean differences (WMDs) were -12.12
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U/L (95%CI: -22.13, -2.12, P = 0.02), -11.38 U/L
(95%CI: -22.86, 0.11, P = 0.05) and -19.91 U/L
(95%CI: -37.01, -2.82, P = 0.02), respectively. In
addition, metformin in combination with dietary
control also decreased the homeostasis model
assessment of the insulin resistance (HOMA-IR)
significantly when compared with dietary con-
trol alone, and the WMD was -0.67 (95%CI: -0.80,
-0.55, P < 0.00001). Metformin in combination
with dietary control was not superior to dietary
control alone in reducing necro-inflammatory
score and fibrosis score, and the standardized
mean differences (SMDs) were -0.08 (95%ClI:
-0.51, 0.35, P = 0.71) and -0.32 (95%CI: -0.75, 0.11,
P =0.14), respectively.

CONCLUSION: Metformin is effective in de-
creasing serum ALT, AST and GGT levels and
in reducing HOMA-IR in NAFLD patients. Met-
formin has no significant impact in improving
hepatic histology in NAFLD patients.

Key Words: Metformin; Nonalcoholic fatty liver dis-
ease; Meta-analysis
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Study or Metformin Control Weight  Mean Difference Mean Difference
subgroup mean +SD Total mean +SD Total (%) IV, Random, 95%Cl IV, Random, 95%Cl
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Study or Metformin Control Weight  Mean Difference Mean Difference

subgroup mean +SD Total mean+SD Total (%) IV, Random, 95%ClI IV, Random, 95%ClI
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Study or Metformin Control Weight Mean Difference Mean Difference
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SHEES 2007 3.00+£0.40 98 3.80+0.40 43 79.8 -0.70 [-0.84, —0.56] 3
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Heterogeneity: y° = 9.32, df = 6 (P = 0.16); I’ = 36%

Test for overall effect: Z = 10.30 (P<0.00001) —é —H 0 1 2

Favours metformin Favours control

0.35; P = 0.71). 3% LA T = FOXUMIB A1k
VAT NAFLDYA YT 5T 5 AL 2 9RE V43 1
FLRER ) S0 R AN IR AL R 9 0E VT
Iy FRUERT FFA ZAHEAT V43, WeR FH SM DX R4
LRREVE AT 0T, HERIGT = 88%, &
HH 2 BF 902 S TR, N BE AL S TR R AT 43
Mr. & Egger MK KP{E 410.985, FRIHAALF
12K FeWfr, SMDAH 40.33(95%CI: -0.45, 1.11; P
=0.41).

2.7 =W SR AT LR AF AR 5 0 o 258
SRR T HORUNTIR A R £ 4 1 AR
2 AR L5 6 JHF AL 2T 2 AL DT 43 52 i 1) L A48
Pl SR AN R 4L 2R ET S0 VT 43 At
X A ZRBEAT V43, R FH SM DX H2H 21 4F
YEALVP S AT 04T, RSSO T = 0%, K
W FCRE [FBTIR, W ] 5 25 B AR 2R 1R AT 53
AN IR, TEVEVH R E i, SMDAE N
-0.32(95%CT: -0.75,0.11; P = 0.14). 355 L&At
T = HRUIEA B dlia S NAFLDYG ST i S
IR LT HEAG VT A3 1 AR U1 ) SR

www. wjgnet.com

FAS TR 2R A5 HEAL VR 53 by I 2R 30T P
43, WCR FH SM DX} AT 2H 2R 4 44k vF 43 BE4T 43 #T.
FRHATIRT = 56%, &I ST, [
FABEML N AL IEAT A3 7. ZeE ggerde bk [
P 40.355, RIALAAE R FMmRT, SMDIEA
0.27(95%ClI: -0.19, 0.73; P = 0.25).

2.8 ZFIIAR BB AR SCEVEAN T FXUIR
FROAS B R I3 B UITAN B s o 3 B4
o mFLmRmAE . MEAK . . B R
JES .t LR I R AR 3R 0 1.8%!"Y, IRIK & A %
H22.2%" JE AR EE N 9.4%-11.1%">1), S
RAFN13.7%", KR EAFEN9.4%", 175
RAF N 9.4%" . T LR IIE 7 B 25 51 i,
FLARTR LN 34 AS 56 ) 2 3 4k 88 IR — FFXUAE.
T HXUITAE TN AFLD A A5 oh I oK ok 2B e
AN BN e s B 58 A (AN R A

318
KRIRLEFENNT R — XU Ak 0 5
BRAR B RIA L, T LU PR KNAFLD &

[ ToRcReRis

AL AEA—Z 4
Bk, BT B AR
L, ERELERT
12, XFHHF
P A AT A T
M AR AR AT R B
e %, B % AR B AT
TG Sk K.



ISSN 1009-3079 CN 14-1260/R

BRENBHE

201056388 185 51687

MALT. ASTHIGGT. — H UL & 1K £ s il
L aia b, or Lo 2 MGENAFLD &
R R IRPL. R UM NAFLD A
— B MR AE R AH R OSUICIDE A5 A £ 428 ik
NAFLD & I 27 1 i AR AR T 5
gl AU NAFLD &2 FFIEZH 2R
R SGEAE A e — BT, = HRUIAS
RN FEZAHE: sl e M. 8.
Wl SRS . 1w FLIR ILE 75 PR AK 25 4 77
i, HARA RSN IS AN i i 4k S i —
AKX R NAFLD I R I R &
AR BN BSOS R S R A A AN R
XL W] XIS, F 17697 NAFLD A2 22 42 1.

ERTIRINGSN = L R AL
NAFLDA A RE A 05— k4T i, AEse3tal b
RAE AR RS A 3 — kAT o, IR TR
) T LR RAE BN, 3 R P T 46 . i A1k
YIRS 5E ) A 8l %2 K (peroxisome proliferators
activated receptor, PPAR)7E 1 4807 A5 I JE [
Jo kA L LA . PPAR-oXNAFLDIH) 4¢3
SN AT A FRY, i PPAR-y I AE L HENAFLD
(1) 98 i S 21— BOSUIIC AT LA in 20 40
PPAR-aff1 3%, J/b 4121 PPAR-yIH 3R IE,
T 2 380 1l 8 i 5 1 F 4 2L FROGUBIC rT LA
TE L 9D JHORE A L, 15 0 A ) 28 23 0] 7 A R )
FH, F00 55 1 5 3 A 00 e AL U0 25 IR I 1 vk B
JBe i FARATY. BT H AT NAFLDIIAR, —
XUNCRT LAE 1 5200 — AT i i 2 28y NAFLD
(AR FH . ASIREE 2653 M 26 W) FROBUNIURT o3 JH
I ) Bl 7Y, SCARE - FOSUDICRT RA sk 8 4
VR T ES . {H U BT 4L 2R R RE VT 43
(1) 5% Wi FF AN B S, X AT R 5 P A IR () i
PR3 B )3 B R G OC. H a4 20 A BOAR
A L W RPN AF LD S hn e, {HAT AR
J05 AR PEAE A ZA TR 1) 3 A JF AN —, XA
IS F 2 23 2 5 A VR I 20 28 980 1 W] SE k.
H A A 0P o075 N o oy B oy, i —
& FMNE. FHHZ V0 RGN 6. X4
GRS A INAR A B DU N I & S A L T
e

21 A0 ) R AR T R R S AR 4
MBS A 0%, A AR 7Bl (transforming
growth factor-B1, TGF-B1)FIPPAR-yX]JH P 4K
21 W I A 2, R U T LA ik
/D A2 PPAR-y [ 3Rk S B # ol 98 5 e
I3 B0k A>T GF-B 11 2232 3K 210 1T £F 4 Ak 1 4

HI.ABA R A0 A 9 R 7 H — HOXSUI A 9t
CTYEACAE . WOXUIOR 2T 44 1 45 F AT A7
fpidt— LR,

B, AIRZE AL e A ] FORUIORT 53
IR RAEAT R IAE T, H = FRUIAS B
N FEAEE, A, W LAE LR NAFLDI
251, OO I 2R S 7 Y P S PR 50 A8
JiE T P F LT A B 38T A, — HXUIRfE 75
T IR T SR LT e AT A it — D5

4 SEXE

1 Daniel S, Ben-Menachem T, Vasudevan G, Ma
CK, Blumenkehl M. Prospective evaluation
of unexplained chronic liver transaminase
abnormalities in asymptomatic and symptomatic
patients. Am | Gastroenterol 1999; 94: 3010-3014

2 Bjornsson E, Angulo P. Non-alcoholic fatty liver
disease. Scand | Gastroenterol 2007; 42: 1023-1030

3 [AEM, &%, kb, B3, bt BRI, RE
FEARSCRERG IR SIS, R AEAE 2009; 17:
1038-1041

4 Bugianesi E, Leone N, Vanni E, Marchesini G,
Brunello F, Carucci P, Musso A, De Paolis P,
Capussotti L, Salizzoni M, Rizzetto M. Expanding
the natural history of nonalcoholic steatohepatitis:
from cryptogenic cirrhosis to hepatocellular
carcinoma. Gastroenterology 2002; 123: 134-140

5 Day CP, James OF. Steatohepatitis: a tale of two
"hits"? Gastroenterology 1998; 114: 842-845

6 Hickman IJ, Jonsson JR, Prins JB, Ash S, Purdie
DM, Clouston AD, Powell EE. Modest weight
loss and physical activity in overweight patients
with chronic liver disease results in sustained
improvements in alanine aminotransferase, fasting
insulin, and quality of life. Gut 2004; 53: 413-419

7 PARER TR 2 0 2 R T I A AE I 2
A AREASIEIBIG AT RIS fam. PAEITIER A
2006; 14: 161-163

8 Richter JE. Oesophageal motility disorders. Lancet
2001; 358: 823-828

9 Jadad AR, Moore RA, Carroll D, Jenkinson C,
Reynolds DJ, Gavaghan DJ, McQuay HJ. Assessing
the quality of reports of randomized clinical trials:
is blinding necessary? Control Clin Trials 1996; 17:
1-12

10  Higgins JPT, Green S, editors. Cochrane Handbook
for Systematic Reviews of Interventions Version
5.0.0 [updated February 2008]. The Cochrane
Collaboration, 2008. Available from: www.
cochrane-handbook.org

11  Egger M, Davey Smith G, Schneider M, Minder
C. Bias in meta-analysis detected by a simple,
graphical test. BM] 1997; 315: 629-634

12 Bugianesi E, Gentilcore E, Manini R, Natale S, Vanni
E, Villanova N, David E, Rizzetto M, Marchesini G.
A randomized controlled trial of metformin versus
vitamin E or prescriptive diet in nonalcoholic fatty
liver disease. Am | Gastroenterol 2005; 100: 1082-1090

13 Krakoff J, Clark JM, Crandall JP, Wilson C, Molitch
ME, Brancati FL, Edelstein SL, Knowler WC.
Effects of Metformin and Weight Loss on Serum
Alanine Aminotransferase Activity in the Diabetes
Prevention Program. Obesity (Silver Spring) 2010

www. wjgnet.com



WENE, F. EINILT REA DB SRS E A

1723

Feb 25. [Epub ahead of print] R 2009; 25: 378-479
14 Haukeland JW, Konopski Z, Eggesbe HB, von 20  ®XDPLJT, XUEEE. /IR ZHMIE A &T . ZE8hia
Volkmann HL, Raschpichler G, Bjero K, Haaland ST AR TS RIS T8O ZZ. IGIRZE A5 2008; 23:
T, Leberg EM, Birkeland K. Metformin in 589-591
patients with non-alcoholic fatty liver disease: a 21 Kallwitz ER, McLachlan A, Cotler SJ. Role of
randomized, controlled trial. Scand | Gastroenterol peroxisome proliferators-activated receptors in the
2009; 44: 853-860 pathogenesis and treatment of nonalcoholic fatty
15 Uygun A, Kadayifci A, Isik AT, Ozgurtas T, Deveci liver disease. World | Gastroenterol 2008; 14: 22-28
S, Tuzun A, Yesilova Z, Gulsen M, Dagalp K. 22 Kashireddy PV, Rao MS. Lack of peroxisome
Metformin in the treatment of patients with non- proliferator-activated receptor alpha in mice
alcoholic steatohepatitis. Aliment Pharmacol Ther enhances methionine and choline deficient diet-
2004; 19: 537-544 induced steatohepatitis. Hepatol Res 2004; 30: 104-110
16  Garinis GA, Fruci B, Mazza A, De Siena M, 23 Raso GM, Esposito E, Iacono A, Pacilio M, Cuzzocrea
Abenavoli S, Gulletta E, Ventura V, Greco M, S, Canani RB, Calignano A, Meli R. Comparative
Abenavoli L, Belfiore A. Metformin versus dietary therapeutic effects of metformin and vitamin E in a
treatment in nonalcoholic hepatic steatosis: a model of non-alcoholic steatohepatitis in the young
randomized study. Int | Obes (Lond) 2010 Feb 23. rat. Eur | Pharmacol 2009; 604: 125-131
[Epub ahead of print] 24  Kirpichnikov D, McFarlane SI, Sowers JR. Metformin:
17 SRS, LI ZHORIIES A= i 77 2 T I A an update. Ann Intern Med 2002; 137: 25-33
FEEEREIEIT I AT R A, ESLENRIE 2007; 27: 25 Bataller R, Brenner DA. Liver fibrosis. | Clin Invest
523-525 2005; 115: 209-218
18 MASCEY. ZHALGIT IEER ISR ARM L. 26 Chen H, He YW, Liu WQ, Zhang JH. Rosiglitazone
|PEEZGZ4E (R4 A fR) 2007; 36: 499-500 prevents murine hepatic fibrosis induced by
19 I, WdFs, 06508, a5, REST, XIER. —H Schistosoma japonicum. World ] Gastroenterol 2008;
BT IETEAEERRTIITIRA TR0 S, ThELATE 14: 2905-2911

Wi BEFZ BB TAS

ISSN 1009-3079 CN 14-1260/R 20104F A = tH: Ft4e A\ Ak ek
° ‘?ﬁﬁu o

(REAGIEZE) EX &4

AFR ATFIESCHREZ X 05155 1 MEHRITT I, 11 A0RL 1.2 771k 2 850 3 1HE; 4 %30k, 55—t
TS, J& 25 M AR, 24005 i 0 RS B2 15 30, LU R A BRIR: ()51 MR B BRI 775 oAl
ST R. QM BRI 0 NIRRT, (2R L HAD AT 2560 IR T e 0% B A% 558 . B0 7 N %
AR, CART R R 7725 | 226 SCHRRD T, A 20 STk b al s 700 35 o 18 32 1) eSOdE AN A ak e it 2 AR BT
(3G AL S0 2 Y & BRI SR RO SC 73R, TR 45 R N e, (4)1He B2, R AR Hhont B 75 i) 45 AL ik
HR AR T AN 2 T ST AR, AN W K SOk ) [T, 1 3R (M B B B . RN RIT AR, A 29 B AW
PR S, A AT IESCRI T HRIZ R M P 2. RGN ARk, RPAEA R A0S N AR E P
YA, A% — A S 2R RO L), 70 1E SO iz B My B . BN A By SR B, DUEAE 5
Wi B, BT (0 B R E SO P B v . RS A ARG BEE. LB, g1

ANVERRAS BIRGA. T 1 ZE450E S ST TG FEASAL . A: -o; B: w3 C: ov; D: =oo; Ex oo; Fr ooo; Gr oo, 2R ]
e, O. B, 0. A. AFEMEFAERTTS. Gt B35 1 ©P<0.05, "P<0.01(P>0.054E). WfF]—#
rh S — 2P, WP<0.05, ‘P<0.01; 55345 H°P<0.05, 'P<0.01. PIEJEVE B RIS I8 A H HAR BT, 1nP<0.01, £ =
4.56 vs X MRA S, AT RINA T 7. RARAMRADECE, SR & AR S MR RNA EJ7, RAAE
B AMUSL £ N ETRRXSE O A7 FoRJGmiaRm, -7 RERMIMEAR RN, AR A F RS
LR S EXARES. XERF H/LEH/min, ¢/(mol/L), p/kPa, V/mL, ¢/°C k. 2 A EE 2 AR, IF
PGB R B R pE VR DR A T, WA SR ST BT N IR . B A 7 K/NT.S em X 4.5 em,
Db A5 FH T JBe 45 A W 2 1E SC P, AN BEA B SRR . (S)& I RN B 5, HEETHE IS & 52 SCikar, 4255

www. wjgnet.com



