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Systematic Review of L — Carnitine for Nonalcoholic Fatty Liver Disease

Yang Min' 2, Mou Jinjin' ?,[Tang Yaol'
( 1. Department of Pharmacy, West China Hospital, Sichuan University , Chengdu, Sichuan, China  610041;
2. West China School of Pharmacy, Sichuan University, Chengdu , Sichuan, China  610041)

Abstract: Objective To assess the efficiency and safety of L — carnitine for nonalcoholic fatty liver disease. Methods Searching for all
the relative references, and to select the references according to the inclusion criterion, then to appraise them critically and conduct
Meta — analysis. Results The total effective rate, TC decrease, TG decrease of L — carnitine single group has no statistical significance,
while drug combination group has statistical significance. ALT decrease, AST decrease of Both the L - carnitine sinlge gruop and drug
combination group have statistical significance. There is no statistically significant difference in the category of the incidence of advert

reaction. Conclusion L — carnitine is effective and safe for nonalcoholic fatty liver disease,given that it is combined with other positive

agent for better impact.
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A1 AR —RAFE

ik R AR T 5t B BHFX HR % R AR AR
Uyeun A [1]2000 33 32 ERNEg/d+ BERR BAKR o 6 A ALT,AST,TC, TG, A 4%
Uygun A [2]2000'" 33 R ERWAE2g/d+IHEMRA BEKE ok 6 A ALT,AST,TC,TG, A 2t %
Uygun A [3]2000" 35 2 ERWAEIg/d+IERMRA BEKE ok 6 ALT,AST,TC, TG, A 2t %
Malaguamera M2010% 36 38 E#AALL g, bid ZRA 1 g bid o 24 ALT,AST,GTT,TC, TG, A 4%
52 2006 45 29 HFEHR A IS0mg+ RPN g/d B4 150 mg/d WIEE 4B ALT,AST, A2, R AL
%2007 25 24 AAHEHMEOmML+ ARARI g/d LA HEWRE 60mL/d BUEE 4B ALT,AST,TC,TG, A&, R R A
£ A 20071 79 78 ERABPIRR 1 gtd(3T 4 B);2g,bidE 4 B) FENH 100mg W4 B td, G4 Abid =R 8 ALT,GIT,TG, A k&
% 200712 50 32 ERNA gt KEEF 77 mg.tid o 3AA ARk
FA % 2008 42 42 ERABI g ud % M B Rg BLAR A, 456 mg, tid ok 3AA ALT,AST,GTT,TC,TG, R R A&
2224 2008 50 3 ARABg + SHAIEIZEAS6 mg,qd B HHAENEBLAZAR 456 mg / K BUEE 4B ALT,AST,TC,TG, A k&
K& 2009'! 26 26 ARKBIgqd+ FTHEEZ1.2¢,qd F#EEZ1.2g,qd WIKiEE 48 ALT,AST,TG, R R A
1 2009 34 34 ARKELL g+ RTEE E 140 mg,tid KEH F 140 mg,tid ok 8 ALT,TC,TG, Ak, RRERE
#42 20107 41 35 ARAEL g+ HEF T 200 mg,tid A F T 200 mg,tid ok 128 ALT,AST,GTT,TG, Atk , R RAE
& 25 2010 84 84 ERMAL g, tid MAZBRAE 2 A tid 2k 128 ALT,AST,GIT,TC,TG

Eotid AR 3K, bid AHR 2K, qd AR 1K,

F PN ALY i 2.2 Meta MT4ER
ik MALT s FEBRB B ABRE DT PAHT 14 U FE R, 8 IR FH 20 Jté P Al B FH 5 58, 6 TR H
Uygun, A. 2000 Unclear Unclear Unclear Yes No JETE A 05 A PR 25 W Bk B 45 25 07 &= AR AT B 0T st T
Uygun, A. 2000" Unclear Unclear Unclear Yes No G S5, SRS Y S R R, B 2 B S 4
Uygun, A. 2000"" Unclear Unclear Unclear Yes No AT L A0HT , LAY /NS ST
Malag;l\arnera, M. 2010 Yes Unclear Yes Yes Yes lu‘ﬁ)&z 7 Iﬁﬁﬂ:jljﬂ:'ﬁ' T{,ﬁﬂ, JEiE /V‘] /\ ﬁtXUL% 485 W‘J , ﬁt
1§ B 75 2 Yes lear Yes Inclee Yes
L e e Unclear o Nes o Unlear Yes g o6 fif e 202 . 44 BRI AE IR P =0.07. =
#2007 Unclear Unclear Unclear  Unclear Yes
B A 2007 nel nel nel nel . 48% ) , Fi 4R 257 SEANIR] SR FH BE AL A0 A T g T]Eéﬂﬁj\ffﬁoMeta
- nclear nclear nclear nclear es
YAS 4 4 "—“‘ = —
- 8w, EiEl T4 [RR=1.27,
# 7 2007 Unclear Unclear Unclear Yes No AETHER B ERABAA §2QAij S A S
P = & \ - = * UG
A4 2008 Unclear Unclear Unclear  Unclear Yes 9\5% €K0.83,1.92), P=0.27], R s “//\\‘ﬁ‘/ﬁl Zﬂ; -
234 2008 Yes Unclear Unclear  Unclear Yes X[ RR=1.36,95% CI(1.10,1.68) , P=0.005].5 2RIEES
=1 ,ﬁl» 2=
K % 2009 Unclear Unclear Unclear Yes Yes o, ZR ARG E L [RR=1.38,95% CI(1.12,1.70) ,
%) £ 2009 Unclear Unclear Unclear  Unclear Yes P=0.005], WP 1.
%A% 2010 Unclear Unclear Unclear  Unclear Yes AR R 7 AT T 400, A ZIRT 5 477 6,
& E 3 2010 Unclear Unclear Unclear  Unclear Yes G4 249 ], X HEAH 228 1, R FPEAS SR P =0.96, P=0.2RH
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 96% CI M-H, Random, 956% CI
2.3.1 L-carnitine only
Uygun, A. 2000 [1] 3 19 8 14 4.6% 0.74 [0.30, 1.81] ——
Uygun, A. 2000 [2] 5 20 6 19 3.8% 0.79[0.29, 2.17]
Uygun, A. 2000 [3] 6 20 6 14 4.6% 0.70[0.28, 1.73]
X345 2007 42 50 10 28 11.3% 2.35[1.41, 3.92] N
#2007 73 79 48 78 28.4% 1.50 [1.25, 1.81] —
Subtotal (95% CI) 188 163 52.7% 1.27 [0.83, 1.92] "'
Total events 132 76
Heterogeneity: Tau? = 0.12; Chi*? = 9.66, df = 4 (P = 0.05); I = 59%
Test for overall effect: Z=1.11 (P =0.27)
2.3.2 Drug combination
XI|5E 2009 31 34 20 34 20.8% 1.55 [1.15, 2.09] =
#2010 38 41 26 35 26.5% 1.25 [1.01, 1.54] =
Subtotal (95% CI) 75 69 47.3% 1.36 [1.10, 1.68] <>
Total events 69 46
Heterogeneity: Tau? = 0.01; Chiz=1.41,df =1 (P =0.24); 1= 29%
Test for overall effect: Z=2.81 (P = 0.005)
Total (95% CI) 263 222 100.0% 1.38 [1.12, 1.70] ‘
Total events 201 122
Heterogeneity: Tau® = 0.03; Chi = 11.54, df = 6 (P = 0.07); I* = 48% 0?2 o=5 1 é é

Test for overall effect: Z=3.06 (P = 0.002)
Test for subgroup differences: Chi? = 0.08, df=1 (P =0.78), 7= 0%

Bl

Favours experimental

[& 22 RN ALY S3HT , Meta AT 45 R R, ALY 22 5 BGTTH2¢7
Y[ RR=0.93,95% CI(0.48,1.79) , P =0.83], WK 2,
ALT BEAK & 13 TP HEAT T 48t , A Zi% 4 1 031 i,

Favours control

HA 56 41 540 41, X HE 4L 491 # o & WSS ) A7 AE S (P <
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2R S WMD =6.63,95% CI(5.06,8.20) , P<0.00001], &
%éﬁéﬂ%%ﬁaﬂﬁéfﬁﬁ%fx[WMD =7.70,95% CI(4.04,
11.36) , P<0.000 11, &M & R s, 25 5 HoA G it 2
[ WMD =6.80,95% 01(5. 35,8.24) , P<0.00001], WL 3,
AST AL 11 SR HEAT T et , e A 3236 4 806 il

Horp 6 41 427 0], %) BR2H 379 4 & BF9E AL AEAE S R bE( P <

0.000 01, > =84%) ,¥& 45 2577 SR IR) , R A BEAILALN B 78 14 7 31
5 HT o Meta 2 BT 45 5 7R |, 22 T5E R B SR FH AL 45 2R 22 = B A e i)
23 S WMD =8.76,95% CI(3.63,13.88), P=0.000 8], k&
B RERAARIT B X[ WMD =7.87,95% CI(1.21,
14.53), P=0.02] I & R won , ZRBA G E XL
[ WMD =8.82,95% CI(4.63,13.01) , P <0.000 1], WL 4.

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Malaguarnera, M. 2010 5 36 5 38 28.6% 1.06 [0.33, 3.34] ——
i ESFS 2006 3 45 2 29 14.3% 0.97 [0.17, 5.44] - T
A7 2009 2 34 1 34 5.9% 2.00[0.19, 21.03] - -

1= 2009 2 26 2 26 11.8% 1.00 [0.15, 6.57]

7 2007 2 25 2 24 12.0% 0.96 [0.15, 6.28] - 1

T1E 2008 0 42 2 42 147% 0.20 [0.01, 4.04] ¢
#2010 2 41 2 35 12.7% 0.85[0.13, 5.75] - 1
Total (96% CI) 249 228 100.0% 0.93 [0.48, 1.79]
Total events 16 16 ‘ )

Heterogeneity: Chi* = 1.47, df =6 (P = 0.96); I? = 0%

0.01

10 100
Iestioroverll sfieat: 2 =022 (F = ().63) Favours experimental Favours control
A2 RRREEAEFEH Meta 5
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 L-carnitine only
Malaguarmnera, M. 2010 584 16.42 36 374 13.52 38  44% 21.00[14.13,27.87] *
Uygun, A. 2000 [1] 201 469 24 185 635 23 204% 0.60 [-2.60, 3.80] 1T
Uygun, A. 2000 [2] 291 4.06 26 195 6.35 23 22.8% 9.60 [6.57, 12.63] D
Uygun, A. 2000 [3] 325 635 28 195 8.35 23 171% 13.00 [9.50, 16.50] -
iE T 2010 8.71 20.59 84 13.08 23 84  48% -4.37[-10.97,2.23] R
£ 14, 2007 66.5 13.53 79 629 1264 78 12.5% 3.60[-0.50, 7.70] __
5 2008 8.71 20.59 42 13.08 23 42 2.4%  -4.37[-13.71,4.97] - 1
Subtotal (35% CI) 319 311 84.4% 6.63 [5.08, 8.20] <
Heterogeneity: Chiz = 64.91, df = 6 (P < 0.00001); I7=91%
Test for overall effect: Z = 8.25 (P < 0.00001)
1.1.2 Drug combination
il ELFS 2006 82 68.13 45 79.1 4387 29 0.3% 2.90[-22.62, 28.42] + 4
g 1248 55.79 34 1056 6344 34  0.3% 19.20[-9.20,47.60] >
96.11 62.62 26 75.76 63.82 26 0.2% 20.35[-14.02,54.72] 4
E 140.18 61.87 25 120.55 69.63 24 0.2% 19.63[-17.31, 56.57] 4
21454 2008 74 14.04 50 669 1222 32 6.3% 7.10[1.35, 12.85] -
L}d 2010 728 107 41 653 114 3B 84% 7.50 [2.50, 12.50] -
Subtotal (95% CI) 221 180 15.6% 7.70 [4.04, 11.36] -
Heterogeneity: Chi* = 1.74, df = 5 (P = 0.88); 1= 0%
Test for overall effect: Z = 4.12 (P < 0.0001)
Total (95% Cl) 540 491 100.0% 6.80 [5.35, 8.24] . < . .
Heterogeneity: Chi* = 66,93, df = 12 (P < 0.00001); I? = 82% _2'0 _1'0 0 1'0 2'0

Test for overall effect: Z = 9.21 (P < 0.00001)
Test for subgroup differences: Chi* = 0.28, df = 1 (P = 0.60), I?=0%

Favours experimental Favours control

B3 ALT BA&E 8 Meta 247
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 1, 95% ClI IV, Random, 95% CI
1.2.1 L-carnitine only
Malaguarnera, M. 2010 717 16.48 36 46.1 18.65 38 9.7% 2560([17.59, 33.61] B
Uygun, A. 2000 [1] 16.5 3.4 24 6.7 522 23 14.2% 9.80 [7.27, 12.33]
Uygun, A. 2000 [2] 13 1.87 26 6.7 522 23 14.4% 6.30 [4.05, 8.55]
Uygun, A. 2000 [3] 211 5.79 28 6.7 5.22 23 13.9% 14.40[11.38, 17.42] =
5k Hp 2010 9.17 19.29 84 10.83 18.89 84 11.7% -1.66 [-7.43, 4.11] -1
i 2008 9.17 19.29 42 10.83 18.89 42 9.5% -1.66 [-9.83, 6.51] B
Subtotal (95% CI) 240 233 73.4% 8.76 [3.63, 13.88] *
Heterogeneity: Tau? = 34.03; Chi? = 54.29, df = 5 (P < 0.00001); 2= 91%
Test for overall effect: Z = 3.35 (P = 0.0008)
1.2.2 Drug combination
i WLJA 2006 83.5 146 45 742 126.08 29 0.4% 9.30 [-53.35, 71.95]
i 80.94 36.82 26 58.14 39.63 26 3.2% 22.80 [2.01, 43.59]
89.75 36.56 25 68.86 39.99 24 3.0% 20.89 [-0.59, 42.37]
T 443 22.09 50 371 23.11 32 8.0% 7.20[-2.88, 17.28] T
Lﬁﬂé 2010 73 11.6 41 69.5 12.4 35 12.0% 3.50 [-1.93, 8.93] ™
Subtotal (95% CI) 187 146  26.6% 7.87 [1.21, 14.53] >
Heterogeneity: Tau? = 14.22; Chi?=5.23, df =4 (P = 0.26); I = 24%
Test for overall effect: Z = 2.32 (P = 0.02)
Total (95% CI) 427 379 100.0% 8.82 [4.63, 13.01] *
Heterogeneity: Tau? = 30.47; Chi? = 61.00, df = 10 (P < 0.00001); I = 84% 7‘%0 25 p 2=5 5=0
Test for overall effect: Z=4.13 (P < 0.0001) Favours experimental Favours control
Test for subgroup differences: Chi2 = 0.04, df = 1 (P = 0.84), 12 = 0%
B4 AST 4K Z 49 Meta 2 H7
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TC AR 9 TR ST IEAT T 43T, S A2k 4 672 1], 3L
W 56 AL 349 B, X R 323 ) S E R AEE R R E(P<
0.000 01, PP =95%) ,¥% 452577 2R IA) , SR BEAIL 00 AL RS 34470
Y153 BT - Meta 43 BT S, 2000 PR BB T 20 245 SR 22 S TE e i
[ WMD =0.23,95% CI( —0.18,0.65) , P=0.27], B & 4 254125
REFEBG=E L WMD =2.09,95% CI(1.80,2.39) , P<
0.000 011 A I A& B BoR, 25 AT 3 X[ wMD =
0.82,95% €I1(0.14,1.50) , P=0.02], WK 6.

AST, TC, TG 75 b & 34 Sy % 22 AR &

TG WK 12 TR AT T 4031, LA Z K0 42 957 #l,
Ho g6 41 495 1, X IB 4 462 1 & WFIT M A7 A6 TR (P <
0.000 01, P> =95%) ,#& 45 2577 2R [A) , SR HI BEAIL 00 AR 37E 47 0
Y153 BT - Meta 43 BT S, € PR BB 20 45 2R 22 R TG i
[ WMD =0.57,95% CI(0.01,1.14) , P=0.05], Bk & h 25 Al 45 %
ER BB ¥ L[ WMD =1.29,95% CI(0.44,2.14) , P =
0.003 | &HMMERER, ZFHAHI¥E L] WMD =0.98,
95% C€1(0.50,1.46) , P<0.00001], W& 6.

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 L-carnitine only
Malaguarnera, M. 2010 1.31 087 36 061 0.95 38 158% 0.70 [0.29, 1.11] -
Uygun, A. 2000 [1] 204 597 24 202 6.91 23 2.8% 0.20 [-3.50, 3.90]
Uygun, A. 2000 [2] 144 926 26 20.2 6.91 23 20% -5.80[-10.34, -1.26] —
Uygun, A. 2000 [3] 13.3 886 28 202 6.91 23 21% -6.90[11.23,-257] ¥
i fhh 2010 0.21 0.53 84 -0.01 047 84 16.6% 0.22 [0.07, 0.37] -
T 2008 0.21 053 42 0.01 047 42  16.5% 0.20 [-0.01, 0.41] g
Subtotal (95% CI) 240 233 55.8% 0.23 [-0.18, 0.65] >
Heterogeneity: Tau? = 0.12; Chi* = 22.16, df = 5 (P = 0.0005); I?=77%
Test for overall effect: Z =1.10 (P = 0.27)
1.4.2 Drug combination
#5E 2009 261 0.59 34 0.57 1.03 34  15.9% 2.04 [1.64, 2.44) -
4 2007 267 057 25 036 1.14 24 15.3% 2.31[1.80, 2.82] -
#1258 2008 226 1.82 50 0.56 2.13 32 13.0% 1.70 [0.81, 2.59] -
Subtotal (95% CI) 109 90 44.2% 2.09 [1.80, 2.39] L
Heterogeneity: Tau? = 0.00; Chiz = 1.51, df = 2 (P = 0.47); I = 0%
Test for overall effect: Z = 13.87 (P < 0.00001)
Total (95% CI) 349 323 100.0% 0.82 [0.14, 1.50] -
Heterogeneity: Tau? = 0.71; Chi* = 153,12, df = § (P < 0.00001); |2 = 95% g - o 5 H

Test for overall effect: Z = 2.38 (P = 0.02)
Test for subgroup differences: Chi? = 51.51, df = 1 (P < 0.00001), I = 98.1%

A s

Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight

TC BAkZ

Favours experimental Favours control

#) Meta 27

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% ClI

1.5.1 L-carnitine only
Malaguarnera, M. 2010 073 0.79 36 036 0.94 38 10.8% 0.37 [-0.02, 0.76] ™

Uygun, A. 2000 [1] 65 13.22 24 31 83 23 06% 3.40 [-2.88, 9.68] *
Uygun, A. 2000 [2] -10.6 19.72 26 31 83 23 0.3% -13.70[-22.00,-5.40] €

Uygun, A. 2000 [3] 13.5 11.54 28 31 83 23 07%  10.40[4.94, 15.86) -t
5% 1ohf 2010 058 1.09 84 023 097 84 11.1% 0.35 [0.04, 0.66] ™~

H I, 2007 1.05 0.88 79 0.1 0.91 78 11.2% 0.95[0.67, 1.23) -

FETTE 2008 0.58 1.09 42  0.23 0.97 42 10.6% 0.35 [-0.09, 0.79] =
Subtotal (95% CI) 319 311 45.2% 0.57 [0.01, 1.14] >
Heterogeneity: Tau? = 0.31; Chi? = 35.50, df = 6 (P < 0.00001); 12 = 83%

Test for overall effect: Z = 1.98 (P = 0.05)

1.5.2 Drug combination

%5% 2009 1.86 0.7 34 014 0.78 34 10.9% 1.72[1.37, 2.07] -

gl 4H 2009 1.94 0.8 26 0.19 0.81 26 10.8% 1.75[1.36, 2.14] -

4245 2007 1.84 0.68 25 0.12 08 24 10.7% 1.72 [1.30, 2.14] -
#1254 2008 1.21 0.88 50 0.09 0.88 32 10.8% 1.12[0.73, 1.51] -

i# 1% 2010 16 0.25 41 141 017 35 11.6% 0.19 [0.09, 0.29] 3

Subtotal (95% Cl) 176 151  54.8% 1.29 [0.44, 2.14] <
Heterogeneity: Tau? = 0.90; Chi? = 168.87, df = 4 (P < 0.00001); I* = 98%

Test for overall effect: Z =2.98 (P = 0.003)

Total (95% CI) 495 462 100.0% 0.98 [0.50, 1.46] L 2
Heterogeneity: Tau? = 0.52; Chi® = 205 83, df = 11 (P < 0.00001); 12 = 95% j4 2 3 2 45

Test for overall effect: Z = 3.98 (P < 0.0001)
Test for subgroup differences: Chi?=1.91, df=1 (P =0.17), 12 =47.8%

B 6
Wit
B R R AR A RO A W RAE DRI R i T i 7 A s

JE 7 2 BT 2R O ARG, ELAE AR £ R A5 48 Wk A2 1 6

e AN B 2SI ST R B R B R T A R 0 IR T A
BE SR o M ROR MR KR 2 A2 538 R 4y A8 i, G bk
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