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Abstract
AlM
To assess the efficacy and safety of »-3
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polyunsaturated fatty acids (w-3 PUFAs) for the
treatment of non-alcoholic fatty liver disease.

METHODS

We searched Cochrane Central Register of
Controlled Trails (CENTRAL), PubMed,
EMBASE, CNKI, VIP, Wanfang database before
January 2017, and the relevant conference
proceedings to retrieve randomized controlled
trials that assessed the efficacy and safety of
®-3 PUFAs for the treatment of non-alcoholic
fatty liver disease. The systematic review was
conducted using the method recommended by
the Cochrane Collaboration.

RESULTS

Eleven trials with a total of 743 patients were
included in the systematic review. The meta-
analysis showed that »-3 PUFAs were superior
to placebo/blank control in the improvement
of fatty liver (OR = 2.64, 95%ClI: 1.36-5.14; P
= 0.004), plasma biochemical markers of liver
function [ALT: 95%CI: -15.77-(-2.91), P = 0.004;
AST: 95%CI: -14.79-(-1.94), P = 0.01; GGT:
95%CI: -21.33-(-6.92), P = 0.0001], and plasma
biochemical markers of lipid metabolism
[TG: 95%CI: -2.38-(-0.21), P = 0.02; TC: 95%CI:
-1.71-(-0.06), P = 0.04; LDL: 95%CI: -0.53-(-0.23);
P <0.00001].

CONCLUSION

The current evidence shows that supplemen-
tation with ®-3 PUFAs is a practical and
effective treatment for NAFLD with regard to
improvement of fatty liver, plasma biochemical
markers of liver function and lipid metabolism.
However, more high-quality, large randomized
controlled trials are needed to validate our
findings.
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FEANIIAR IR (7436]) &% . Metasy #r 4
R ()T F R ERZFE: 0-3PUFA
AT 2 A R G R4(OR = 2.64,
95%CI: 1.36-5.14; P = 0.004); (2)FFfE4
W IRAT (SR R B . 5 F A0
B R B A KEE): 0-3PUFAZLK T2 & A
REEIIR[95%CI: -15.77-(-2.91); P =
0.004]. [95%CI: -14.79-(-1.94); P = 0.01]+
[95%CI: -21.33-(-6.92); P = 0.0001]; (3)4z
fE AR (H b =B, B2 E B, KE A
fE& E): o-3PUFALL THZAEANRE G
2+ PR 2E[95%C1: -2.38-(-0.21); P = 0.02].
[95%CI: -1.71-(-0.06); P = 0.04]. [95%CI:
-0.53-(-0.23); P<0.00001].
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VIP. 7377 WITIe SC8UHE KR I IRy
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-3 Polyunsaturated fatty acids (w-3PUFA).
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‘WanFang Data(nz = 32)
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1 HERTREER.

® 1 ANHEIVERSE

AT BUE(T/C) X FH(T/C) PRLTELE B LEENn HEACESEE
5252008 30/16  ©E 46.5/46 o-3PUFARIX, LRI 24 wk
4 g/dgh5 g/d

SpadaroZ£°2008 20/20 EAF) 50.16+12.9/ ©-3PUFA2g/d ZENR 6 mo
51.3+9.8

Zhuz5"2008 66/68 OE  45.00+10.91/ »-3PUFA 2 g/d LR D2R@ 24 wk

44.03+11.30
Sofiz*®2010 6/5 E=AF 55/64 BSHe.s mLEE 2R 12 mo
©-3PUFA 0.83 g/d)

ScorlettiZF*2014 51/52 HE 48.6+11.1/ ©-3PUFA 4 g/d LR 15-18 mo
54.0+9.6

Z11"92015 36/36 E 33427 0-3PUFA25g/d ZBNR 20 wk

DasarathyZ""2015 18/19 =@ 515+69  ©-3PUFA36g/d ZBNIR 48 wk
49.8+12.1

LiZ"¥2015 39/39 hE 52.6+6.6/ ©-3PUFAB0mL/d LR 6 mo
50.4+7.2

ArgoZ"¥2015 1717 EE 46.4+12.1/ ©-3PUFA 3 g/d LRI 12 mo
47.2+12

NogueiraZ¥2016  32/28 BFF 525+7.2/ ©-3PUFA0.945g/d ZRl 6 mo
53.9+6.8

BEE"2016 64/64 OE  56.12+9.76 ©-3PUFA5g/d Z=EWIR ©208@ 3 mo

T/C:RMA/AIRE. DRI ALRSOER: FRZERIRIBNASIR ORI BruntlLD NN EST BB IS AR ATE
ARSI, IRPUMESISTERD A 4E (R, QBFATAE(LIERINE: ALT. AST. GGT; QINISHE: TC. TG. LDL. HDL; @ RE/A
REE. 0-3PUFA: 0-33-NERIISIHER. ALT: STRIEERMES; AST: SBIESE, GGT: SEBEES; TC: RIBEES; 1G: B3H=
fig; LDL: [XBERES; HDL: SBERED.
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5252008 N7 N S p=s bl NiEke
Spadaro=5°2008 PEMEIS TR =z D 2 =z =t
ZhuZ"2008 EN=7 = & 2 2 EN=F
Sofig®2010 N7 2 ) 2 2 BNt
Scorletti5s”2014 N7 S = 2 2 &R
Z=195192015 s ) ) 2 2 NE
DasarathyZ5"""2015 PENEIS TR 2 S =z 2 N
Li%"?2015 N7 =) ) 2 2 EN=7ia
ArgoZ5"%2015 BEHAMBIIZR 2 z 2 Z e
Nogueira=5'"“2016 TTENIBENL 2 S 2 2 NER
BEE"2016 RNExE & & = = NER

A 0-3PUFAZ] ZRFIHNTEAXNIRE Weight Odds Ratio Odds Ratio

Study or Subgroup Events Total  Events Total (%) M-H, Random, 95%Cl M-H, Random, 95%Cl

ArgoZ"2015 4 17 3 17 10.6 1.44[0.27, 7.68] —

FRI552008 27 42 0 14 46  51.45[2.87, 923.11] —

Dasarathy="'"2015 8 18 9 19 14.6 0.89[0.24, 3.24] —

Z=1"92015 34 36 26 36 11.3 6.54[1.32, 32.44]

Sofi&®2010 3 6 0 5 3.7 11.00[0.43, 284.30] B

SpadaroZ©2008 9 18 5 18 13.5 2.60[0.65, 10.38] T

BEE"2016 59 64 48 64 17.6 3.93[1.34, 11.51] e

ZhuZ"2008 35 66 29 68 24.2 1.52[0.77, 3.00] St

Total(95%Cl) 267 241 100.0 2.64[1.36, 5.14] -

Total events 179 120 ‘ ‘

Heterogeneity: Tau” = 0.36; y” = 12.26, df = 7(P = 0.09); I’ = 43%

Test for overall effect: Z = 2.86(P = 0.004)

B 0.0 3
0.5+ Lo
= © $
g o o
1.0
Re}
o
2]
1.5+ °©
o
2.0 ! ! ! ]
0.01 0.1 1 10 100
OR

2 FAFRRSFHNEEVERZINNDN. A: Mea M HTE;

-15.77-(-2.91); P = 0.004]. ¥} B3R A
FEAE R Rt (13) .

2.4.2 AST: A8 (U HE53 14 )
PO T ASTIIEE. MetaZh 45 5 R &k
¥ 1845 SR PEP = 0.0004, TP = 74%) , K HIBEHL
RUSIAERY . 1 2HL 1) 22 S A Gu it 22 7 L [95%CL:
-14.79-(-1.94); P = 0.01]. I3+ E W R AAF
TERFAmE(E4).

2.43 GGT: 7655w 53500 &

Beishideng®  WCJD | www.wjgnet.com

B: I “HEI T

L 1
0.01 0.1 1 10 100
BNTLRAN=EWRE BT e-3PUFAR

TOFRAE T GGTINEE. MetaZr Hr4s B EIR: %
R B TE P = 0.28, P = 22%), K %
RONAGERL, WAL IA) 22 A Giit 2 e X [95%CL:
-21.33-(-6.92); P = 0.0001]. &>} B/ b 4wl
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A ®-3PUFAZR LZRFIHTENBE  Weight Mean Difference Mean Difference
Study or Subgroup  Mean  SD  Total Mean SD  Total (%) IV, Random, 95%Cl IV, Random, 95%Cl
ArgoZ"92015 -16.1 2969 17 -8.0 3635 17 5.9 -8.10[-30.41, 14.21] e
DasarathyZ""2015 -3.2 29.39 18 -7.1 4436 19 5.2 3.90[-20.23, 28.03] ——
Z11"2015 -70.9 1420 36 -545 1450 36 16.4 -16.40[-23.03, -977] -
Liz"?2015 -214 885 39 -109 890 39 184 -10.50[-14.44, -6.56] -
NogueiraZ"'¥2016 -10.8 35.30 32 14.1 2820 28 8.8 -24.90[-40.98, —-8.82] —
ScorlettiZ®2014 -10.0 2928 51 -7.5 3051 52 12.1  —2.50[-14.05, 9.05] e
SofiZ®2010 -196 777 6 -22 788 5 14.0 -17.40[-26.69, -8.11] -
SpadaroZ©2008 -17.1 2096 18 -4.2 31.00 18 8.1 -12.90[-30.19, 4.39] —
ZhuZ"'2008 -23.52 31.12 66 -37.44 43.92 68 1.1 13.92[1.06, 26.78] —
Total(95%Cl) 283 282 1000  -9.34[-15.77, -2.91] . ‘ ‘
Heterogeneity: Tau’” = 54.32; y” = 25.37, df = 8(P = 0.001); I = 68% 100 -50 O 50 100

Test for overall effect: 27 = 2.85(P = 0.004) AR Fo-3PUFAE  BRITFLRES
B O : P

: |
-100 -50 0 50 100

3 NALTRAMEIDHT. A: MetaZ 3 HTIEL; B: I HAIDHT. ALT: 2PN

A ®-3PUFAZH ZEFIRTBIIRE  Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Tofal (%) IV, Random, 95%Cl IV, Random, 95%Cl
DasarathyZ®2015 -3.2 29.25 18 -7.1 4435 19 5.3 3.90[-20.19, 27.99] ——
1192015 -799 168 36 -63 16.15 36 156.8 -16.90[-24.51, -9.29] -
Li&"?2015 -214 885 39 -10.9 89 39 18.9 -10.50[-14.44, -6.56] -
NogueiraZ'“2016 -4.2 30 32 23 5925 28 52 -27.20[-51.48,-2.92] @ ——
ScorlettiZ'”2014 -8 265 51 -65 18 52 16.0  —1.50[-10.04, 7.04] -+
SofiZ®2010 -19.7 124 6 22 58 5 12.6  —21.90[-33.05, —10.75] -
SpadaroZ©2008 -3.5 11 18 11 86 18 16.9  -4.60[-11.05, 1.85] -
ZhuZ"2008 —-7.68 38.1 66 -19.84 44.1 68 10.4 12.16[-1.78, 26.10] —
Total(95%Cl) 266 265 1000  -8.37[-14.79, -1.94] L. ‘ ‘
Heterogeneity: Tau” = 52.80; x° = 26.68, df = 7(P = 0.0004); I’ = 74% _100-50 0 50100
Test for overall effect: 27 = 2.55(P = 0.01) EFTo-3PUFAE  SRITZRE
B 0. : KEEWRE
Q
4 ° %
o
~ 8 °
[a)
< H
§ 12f o o
16
20 | : | | |
-100 -50 0 50 100
MD
4 XASTEIABVDHN. A: Meta3 T B: I HEIDHT. AST: BEALENE.
RN, B IA) 22 e SRt 2 X [95%C T fAAE R F M fr (E16).

-2.38-(-0.21); 2 = 0.02]. ¥+ HHRR TR 2.5.2 TC: AIRIRK I (BFES656 )ik
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A 0-3PUFAYE  ZEFIHNTEXIBLE Weight  Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD  Total (%) IV, Fixed, 95%Cl IV, Fixed, 95%Cl
DasarathyZ""2015 0 0 18 0 0 19 Not estimable
Z 1192015 745 228 36 -515 257 36 412 -23.00(-34.22,-11.78] .
NogueiraZ""2016 -25.1 40 32 -181 4815 28 102 —-7.00[-29.59, 15.59] —
SofiZ®2010 -211 129 6 -282 354 5 49 7.10[-25.60, 39.80] —
Spadaro5®2008 -113 3405 18 09 22 18 148 -12.20[-30.93, 6.53] e
Zhuz5"72008 -30.06 422 66 -2153 367 68 289 -853[-21.94,4.88] .
Total(95%Cl) 176 1741000 -14.13[-21.33, -6.92] . ‘ ‘
Heterogeneity: X2:5.11,df:4(/02 0.28); ?=22% ~100 =50 0 50 100
Test for overall effect: 7 = 3.84(P = 0.0001) BRI To-3PUFAR  SRITZRS
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5 XIGGTRIMEIDHT. A: MeDHTIAL B: I HADHT. GOT: AEBEFEIANE.

A ©-3PUFAZR LZRFIHTEXIBE Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total (%) IV, Random, 95%Cl IV, Random, 95%Cl
Argo="2015 -228 61256 17 -31 80 17 0.1 -19.70[-67.59, 28.19] —
Ma%"2008 -86.8 70.86 15 -3443 12932 16 0.0 -52.37[-125.18,20.44] —
DasarathyZ""20156 -36.3 1262 18 -547 12025 19 0.0 18.40[-61.11,97.91] e
Z1i8"92015 -199 625 36 -114 93 36 75 -850(-12.16, —4.84] -
LiZ"%2015 -07 03 39 -02 035 39 470 -050(-0.64, -0.36] .
NogueiraZ""2016 -113.8 516 32 -1182 333 28 03  4.40[-17.32,26.12] ——
ScorlettiZ&*2014 -03 12 51 04 055 52 450 -0.70[-1.06, -0.34] .
SofiZ®2010 -717 564 6 204 165 5 0.1 -9210[-13949, -4471]«—
SpadaroZ°2008  -374 401 18 -48 495 18 0.1 -32.60[-62.03, -3.17] —_
Zhuz5"2008 -164.8 1802 66 -130.3 170 68 0.0 -34.50[-93.85, 24.85] —
Total(95%Cl) 298 298 100.0 -1.30[-2.38, -0.21] ‘ ‘ ‘
Heterogeneity: Tau” = 0.65; ” = 42.35, df = 9(P<0.00001); " = 79% 100 =50 0 50 100
Test for overall effect: 7= 2.33(P = 0.02) SFFo-3PUFAD  SFITF 2R
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6 NTGRAMBIDHT. A: Meta 3 HTE]; B: f-HEISHT. TG: Hili=Fs.

T TCRIEHE. Metadbr 45 B Bon: &l
WEFFRMEP = 0.002, I'= 67%), K HBEHL
ROSIRRETY A R) 22 A Si AR L [95%Cl:

-1.71-(-0.06); P = 0.04]. Ui} BT SR AT e
AEAE R FAR A (7).
2.5.3 LDL: 6k (e H42001 £ 3#)
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A ®-3PUFAZH LZRFIFHTENIBLE Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95%Cl IV, Random, 95%Cl
ArgoZ"42015 15 3445 17 943355 17 01 —7.90[-30.76, 14.96] —
DasarathyZ""2015 46 4785 18 -243975 19 0.1 7.00[-21.43, 35.43] —
Z=+15192015 -56 25 36 -36 315 36 203 -2.00[-3.31,-0.69]

Lig5"?2015 -09 035 39 -03 045 39 409 -0.60[-078, -0.42]

NogueiraZ5"42016 -160.9 40 32 -15994075 28 02 —1.00[-21.49,19.49] —
ScorlettiZ 2014 -02 11 51 0 115 52 374 -020[-0.63,0.23]

SofiZ®2010 -083236 6 —46 131 5 0.1 3.771-18.33, 25.87] —
Spadaro=°2008 -5 2135 18 19 4345 18 01  -6.90[-29.26, 15.46] —
Zhuz5"2008 -472 276 66 -27 292 68 0.7 -20.20[-29.82, -10.58] —
Total(95%Cl) 283 282 1000 —0.88[-1.71, —0.06] |

Heterogeneity: Tau’= 0.43; ¥ = 24.57, df = 8(P = 0.002); I = 67%
Test for overall effect: 2 = 2.09(P = 0.04)
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A o-3PUFAfR  ZEIFINTEXIIRLE Weight  Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total (%) IV, Fixed, 95%Cl IV, Fixed, 95%Cl
ArgoZE"2015 -228 6125 17 95 3125 17 0.0 32.30[-64.99, 0.39]
LiZ"?2015 -08 03 39 -04 045 39 789 -0.40[-0.57, -0.23]
NogueiraZ%"“2016 -84.4 3545 32 -81.7 37 28 00 —2.70[-21.10, 15.70]
ScorlettiZz”2014  -002 09 51 01 08 52 210 -0.30[-0.63, 0.03]
SofiE®2010 2 152 6 -6 127 5 00 8.00[-8.49, 24.49]
ZhuZ"2008 -43 166 66 -3.1 214 68 0.1 -1.20[-7.67, 5.27]
Total(95%Cl) 211 209 100.0 -0.38[-0.53, -0.23] ‘ ‘ ‘
Heterogeneity: Xz =5.06, df=5(P =0.41); I2 =1% ~100 =50 0 50 100
Test for overall effect: Z = 4.93(P<0.00001) R Fo-3PUFAE  ERIFLRF
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