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A Systematic Review of Korean Medicine for Non-Alcoholic Fatty Liver Disease
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ABSTRACT

Objectives: The purpose of this study was to assess the effects of Korean medicine for non-alcoholic fatty liver disease
(NAFLD). We analyzed the result of randomized controlled trials (RCTs) that applied Korean medicine to NAFLD patients

through meta analysis and systematic review.

Methods: The key question was to the effects of Korean medicine for NAFLD patients according to the PICO-SD
(participants, intervention, comparison, outcome, study design) and we included only RCTs. We searched 10 databases including
NDSL, KMBASE. KISS, KISTI, KoreaMed, Koreantk, OASIS, Cochrane, Pubmed, EMBASE without a language restriction.
We assessed risk of bias by Cochrane group’s Risk of Bias tool.

Results: The finally selected 12 RCTs were analyzed. Total number of participants was 1189 (male 719, female 470) as
684 and 505 in the oriental medicine group (ie. herbal drugs, acupuncture, acupoint embedding therapy) and control group
(conventional drugs, placebo), respectively. The meta analysis results of examining 7 RCTs comparing the therapeutic efficacy
of herbal medicine with that of Western medicine showed statistically significant (p<0.05) differences in the efficacy evaluation,
liver function test results, blood lipids, and TNF-a. Furthermore, the meta analysis results of investigating 3 RCTs comparing
the therapeutic efficacy of herbal medicine with that of a placebo showed statistically significant (p<0.05) differences in the
liver function test results, blood lipids, and waist circumference.

Conclusions: The research showed that Korean medicine for NAFLD can be effective treatment. But more studies are
required to enhance the level of evidence and we should report on safety.

Key words: non-alcoholic fatty liver disease, Korean medicine, systematic review, meta analysis
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Fig. 1. Flow diagram of the selection process.
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Table 1. Characteristics of Randomized Controlled Studies

Sample size

Author  Age Intervention  Control Di . Intervention Control Mai Resul Adverse
(year) () STOUP  growp iagnosis aroup atoup ain outcomes esults events
(male/  (male/
female)  female)
1
1) ALT : p*0.05
2) AST : p*0.01
3) ALP : T<C (p<0.05)
4) TB : no significant
1. liver function difference
(AST, ALT, 2.
ALP, TB) 1) tPA : p*0.01, 1 treatment erow :
Chen 9 %8 Nonalecholie Chinese herb  UDCA 2 tPA. PALL TC (p'<0.05) g ot
dal’ 1967 (50 916 "nahco 9C 9 times/day 150 mg/time  HOMA-IR, 2) PAI-1 : p*0.05, kicasesl" ha
(2006) steatohepatitis g 19 weeks 3 times/day insuline T¢C (500D i coler change
3. main symptoms  3) HOMA-IR : p™0.05, ac
score T{C (p'<0.05)
4. efficacy evaluation 4) insuline : no significant
difference
3. main symptoms score :
p*0.01
4. efficacy evaluation :
T>C (p'<0.05)
1. efficacy evaluation :
TC (p"€0.01)
1. efficacy evaluation 2. main symptoms score, 1. treatment .
2. main symptoms BMI :T>C (p™€0.05) : dri:sf;sg trgaTStu P
Tiaozhi Score, BM1 3. TB, ALT. AST, GGT : adverse reaction
3. liver function p*(0.01, T<C (p*<0.05) ‘ i
tu ) Yanggan ) (TB. ALT. AST. 4 1nclqd1ng 21 cases
0 on 101 29 Nonalcoholic  decoction Thiola tablet . ! ! Lok of diarrhea, 22 of
et al 261 ey (907 fatty liver  GEBSEEFED) 3 time/d GGT) 1) TG, TG : p00L tric discomfort
(2007) atty dver LI B MEFEAT 4 blood lipids (TC, — TXC (p'<0.05) gastric discomor
3 times/day - AL or light pain, 15 of
for 12 weeks TG, HDL-C. 2) HDL-C : p*C0.05. abdominal discomfort
LDL-C) THC (p€0.05) aull vain. and
5. CT, 3) LDL-C : no significant ﬁ c:sesp?);n‘n;élsea
B-ultrasonography difference
5. CT, B-ultrasonography :
no significant difference
1. main symptoms 1 main symtom sci)re :
Acupoint ’ score p*0.05, T<C (p*<0.05)
Huang 88 Nonalcoholic ~ embedding 998 PPC 2. liver function (AST, z A*S T, ALT, TC\TG |
o . mg/capsule o p*0.05, TXC (p<0.05)
e al © 1960 (37/51)  (36/54) fatty liver therapy 2 capsules/time ALT). blood lipids 3. B-ultrasonography : none
(2016) disease 1 time/week (TC, TG)

for 6 months

3 times/day 3

T<C (p™<0.05)

Bﬁwultrasono%rashy 4. efficacy evaluation :
- efficacy evaluation ™ " o)

=
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Danning tablet

Ji 102 a3 Nonalcoholic (MR
et al® 18-65 /%5 (25/8) fatty liver 5 capsules/time
(2008) disease 3 times/day

for 24 weeks

UDCA
250 mg/time
3 times/day

[

=

1. efficacy evaluation :
officacy evaluation . MO significant difference
BML }r,nain 2. BMI, main symptoms
symptoms score
1) AST. ALT, GGT, TG :

ALT. GGT). blood

ipi *¢0.05
lipids(TC. TG) DAL o
B-ultrasonography. 2) TC : no significant

T difference
4. B-ultrasonography, CT :
no significant difference

score  p*<0.05 1L
3. liver function (AST,

treatment group :
most of patients
showed diarrhea,
1 case of skin rash,
3 cases of nausea

L

Qianggan D ALT. TG : p™0.5. : ;recez;sr:serg;f irsllll:ea'
capsule PPC 1. liver function (ALT,  T<C (p'<0.05) 3 cases of burniné
Li . Nonalcoholic AST, GGT), blood 2) AST, GGT, TC : .
" 45 43 . (WTFIESE) 228 mg/capsule . P . sensation, 1 case of
et al™ 18-61 . fatty liver . . lipids (TG, TC) no significant difference -
(24721)  (31/12) . 2 capsules/time 2 capsules/time . . diarrhea
(2010) disease 0 P 2. CT L/S ratio 2. CT L/S ratio : p*0.01, .
3 times/day 3 times/day . . + 2. control group :
3. efficacy evaluation ~ T>C (p'<0.05)
for 6 months 0 e Lo 1 case of nausea,
3. efficacy evaluation : 1 case of diarthea
THC (p'<0.05)
L
1) CT L/S ratio : p*0.01,
TC (p'<0.01)
. 2) BMI, Waist circumference.
1. CT L/S ratio, BMI, AT - ok '
waist circumference, ¥<OCM é}}gg O;r))p <0.0L.
Yiqi Sanju HOMA-IR, NAFLD 3) NAFLD grade :
Formula grade ™C (57000
Lou 39 Nonalcoholic — (G&5HIRT 2. liver function (ALT, Pt 1. treatment group :
5 1o . ey - . . A
et al” 18-65 514 (19/9) fatt'y liver %,JF\JHID Placebo A%T), TNF-a 1) AST. ALT. TNF-q : 3 case of diarrhea,
(2008) disease 2 pack/time hs-CRP B + gastric discomfort
. . L p*{0.01, TC (p'<0.01)
2 times/day 3. blood lipids (TG, ok
. - 2) hs-CRP : p*0.05,
for 3 months TC. HDL-C, T(C (p'<005)
LDL-C) , Pa
4. efficacy evaluation 3. TG, TC. HDL-C.
’ LDL-C : p*0.05,
XC (p'<0.05)
4. efficacy evaluation :
C (p'<0.01)
PPC 1. liver function (AST,
MenlgG 50 48 Nonalcoholic Acqpuncture 228 mg/capsule  ALT, GGT), blood L AST'_ A,I;T' GGT. TC. 1. control group :
et al 24-69 § .3 time/week . . TG : p*0.01 -
(27/23)  (26/22) steatohepatitis 2 capsules/time  lipids (TC, TG) s 2 cases of dizziness
(2009) for 12 weeks 3 times/day 2. CT 2. CT : p*0.01
1) BMI © p*(0001,
T(C (p"=0.003)
2) Waist circumference :
p*0.001. T¢C (p"=0.024)
3) BP : no significant
1. BMI, waist difference
Phytosomal circumference, BP 2.
Panahi . Nonalcoholic ~ Curcumin z B*ul‘qasonlography, D Bfultraionography '
7 1o, 44 . \ hepatic vein flow T<C (p<0.001)
et al' 19-60 fatty liver 500 mg/time Placebo . . LU . none
(24/20)  (27/16) . . velocity, portal vein 2) hepatic vein flow velocity,
(2017) disease 2 times/day di L . i ize © p*0.001
for 8 weeks iameter, liver size iver size @ p*{0.001,

w

. liver function (AST. ~ TXC (p*<0.001)

ALT, ALP, TB. DB) 3) portal vein diameter :
p*(0.00L. T>C (p*<0.001)
3.
1) AST, ALT : p*0.001,
™C (p'€0.001)
2) ALP, TB, DB :
no significant difference
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1

1) weight : p™0.001,
TXC (p*<0.001)

2) BMI @ p™0.001.
T¢C (p"=0.002)

3) fasting blood sugar :
T(C (p"=0.048)

4) HbALC : p*0.05,

L. weight, BMI, T(C (p'0001)

fasting blood sugar,

. 5 TC : p*0.001, 1. treatment group :

Rehvneni , Nonaloohalic ~,Cureumin HBAIC, blood T(C (p<0001) 1 case of stomachache,
18 37 40 . formulation lipids (TC, TG, R .

et al® 19-60 19/18)  (19/21) fatty liver 500 me/da Placebo LDL-C. HDL-C) 6) LDL-C : p*=0.007, 2 cases of combined
(2016) disease for 8 sveek}s, 9 ’ T{C (p'<0.001) stomachache and

B*ultrasoqography. TG
liver function
(AST, ALT)

p*=0.055, nausea
T(C (p"=0.014)

8) HDL-C : p*=0010

2

1) B-ultrasonography :
T™C (p'€0.001)

2) AST @ p™0.001.
T¢C (p"=0.002)

3) ALT : p™0.001,
T¢C (p"=0.001)

1. ALT, AST, TC, TG,

1. liver function (ALT. g -
Siybin ~ AST). blood lipids ook & FFA © Q0L
Zaozhu . 7 TXC (p'<0.05)
. . Meglumine (TC, TG), TNF-q, . .
Tan;%q 0 0 Nonalcoholic Yl{lchen recipe tablet FFA 2. N*AFLD active icore :
9 e s
et al 1860 (3106 (39/91) steatohepatitis (=M 5 e siablet 2. NAFLD active score , Pocoob T<C (27<0.05) none
(2016) 2 times/day . p .~ 3. efficacy evaluation :
4 tablets/time 3. efficacy evaluation +
for 24 weeks 7, . TH>C (p'€0.05)
3 times/day 4. main symptoms ) .
score 4. main symptoms score
p*(0.0L, TXC (p*¢0.05)
Yiqi Houxue
recipe
Wan (Zﬁtﬁi%f) PPC 1. efficacy evaluation 1. efficacy evaluation :
¢ lggg 98-57 50 30 Nonalcoholic « Y 228 mg/capsule 2. liver function (AST,  T)C (p*<0.01) 1. treatment group :
52087) (41/9)  (24/6) steatohepatitis 998 me/ I 2 capsules/time  ALT), blood lipids 2. AST, ALT, TC, TG : 2 cases of diarrhea
MErCaPSUe = 3 times/day  (TC. TG) p*0.01, T<C (p'€0.01)
2 capsules/time
3 times/day
for 3 months
L
1) ALT, AST : p*0.01,
TXC (p'€0.05)
1. liver function (ALT, 2) GGT : p*0.01
AST, GGT), BMI 3) BMI : p*0.05
QuYuHuaTan 2. blood lipids (TC, 2. 1. control group :
Zhang . o . TongLuo . TG, LDL-C, 1) TC : p¥0.01 : N
dall 1860 0 RO goeeion L/D(EA 4oy HDL-O) 2) TG, LDL-C. HDL- : €5 of fatiue
(2008) SIealohepalits o fimes/day 10 M58 Y 3 TNF-q, I8 SOD  p*(0.05 o
for 6 months 4. B-ultrasonography 3. CPIgastTC pam
5. main symptoms 1) TNF-a, SOD : p*(0.01
score 2) 1L-8 = p™0.05

4. B-ultrasonography : p*(0.01
5. main symptoms score :
p*0.01. T>C (p*<0.05)

*p : vs. before treatment in the same group

p : compared with the control group post-treatment

UDCA : Ursodeoxycholic acid, PPC : polyene phosphatidylcholine capsule, T : treatment group, C : control group, AST : aspartate aminotransferase,
ALT : alanine aminotransferase, ALP : alkaline phosphatase, TB : total bilirubin, tPA : tissue plasminogen activator, PAI-1 : plasminogen activator
inhibitor-1, HOMA-IR : homeostasis model assessmednt of insulin resistance, BMI : body mass index, GGT : gamma-glutamyl transpeptidase, TC :
triglyceride, TG : total cholesterol, HDL-C : high-density lipoprotein, LDL-C : low-density lipoprotein, CT : computed tomography, L/S ratio : the ratio
of liver/spleen volume, NAFLD : nonalcoholic fatty liver disease, TNF- a : tumor necrosis factor a, hs-CRP : high-sensitivity C-reactive protein, BP :
blood pressure, DB : direct bilirubin, HbAIC : hemoglobin A1C, FFA : free fatty acid, IL-8 : interleukin 8, SOD : superoxide dismutase
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2) Az A7 Kol = AP o] AHEE S WA g2 A
1299 FEA AT A RS AT R, i, Kl SR, 2=2, =gl 35 ﬁdzs_ Hl
shokx) g 7} 10 ILB151721 2227} 121 o) A sleith A SIS 7A o)X 9 o3 8dHFFAPY)
27} 19 )9, B (.30 mmx42 mmAFY e S A sg 1 em7}
A2 7<% 030 mmx40 mm FHOE 0% F 55 HAHE A s (Table 1). A Al
7 A e Bk, B AR AR 2=Ee &2 AR FHep g3t 2o (Table 2).
AMEH S M-S, KB ZBR A% Bk

Table 2. Composition of the Herbal Preparations Used in Treatment

Study

Preparation name

f‘ormulation

Composition

Chen et al®

Cassiae Semen (), Crataegi Fructus (ILUkE) 15 g respectively, Salviae
Miltiorrhizae Radikf13%), Lycopi Herba (i) 12 g vespectively, Bupleuri

(2006) Chinese herb Decoction Radix (%), Indigo Pulverata Levis (55%), Curcumae Radix (#4)
10 g respectively, Alum (BA%E) 3 g, A"—fk 15 g
Paeoniae Radix (%%(H)) 30 g Crataegi Fructus (\L#), Alismatis
Tiaozhi Yaneean Rhizoma(E88), Cassiae Semen (PBH-F), Raphanus sativus (31 20 g
Gu et al? decocti ongg Decoction  TesPectively, Polygoni Cuspidati Rhizoma et Radix (Fe#AR), Curcumae
(2007) (TN Radix (#4), Rhei Radix et Rhizoma (K3#), Persicae Semen (BK™),
ARSI Salviae Miltiorrhizae Radix (#+28), Citri Unshius Pericarpium (FRE)
15 g respectively, Bupleuri Radix (5280) 12 g
Rhel Radix et Rhizoma (X#), Polygoni Cuspidati Rhizoma et Radix
Ji et all® Danning tablet Cansule (BRMAR), Citri Unshius Pericarpium Immaturus (%), Citri Unshius
(2008) (BT h) P Pericarpium(BfZ), Curcumae Radix (#4), Crataegi Fructus (ILU#k),
Imperata cylindrica Beauvois (FA#4R) 4.5 g respectively
Astragali Radix (¥I%), Salviae Miltiorrhizae Radix (F3%), Angelicae
ng/i(zntz's RadixX &%), Paeon;’ge Radix (5%(RH)), Ciilcgumae Radix
. . (#4%). Adenophorae Radix (75%%). Polygonati Rhizoma (¥¥%). Alismatis
14
Ll(z%ﬁlg)l Qla(nggigg%ﬁcg)s ule Capsule Rhizoma (%), Rehmannia glutinosa (87#3%), Dioscoreae Rhizoma
s (1U%8), Crataegi Fructus (IUHE), Massa Medicata Fermentata (i),
Artemisiae Capillaris Herba (FEB%). Gentianae Macrophyllae Radix
(FEN), Isatidis Radix (H#ER), Glyeyrrhizae Radix et Rhizoma (H)
5
Lo(uzée(‘)ng)a l YEL%%%@;E}%M Powder  Not reported
: 1"
Pan?%l% al’ Phytosomal Curcumin Capsule Curcumae Radix (#%)
o f;fé“?ggi@ Curcumin formulation Capsule Curcumae Radix (#4)
. - Gleditsiae Spina (‘2f8%1), Atractylodis Rhizoma Alba (Ftt), Artemisiae
19
Tar(lgoie%)al Zaoz?g%%%er%geape Decoction Capillaris HerbdiE&E) 15 g respectively, Gardeniae Fructus (Hg)
= 10 g, Rhel Radix et Rhizoma (K¥) 5 ¢
Astragali Radix (F¥), Crataegi Fructus (L), Caiiiae Semen (A1)
30 g respectively, Salviae Miltiorrhizae Radix (#12%), Paeoniae Radix
2
Wa?zgoée%)al qu(l Hiué}ﬁ%ecme Decoction (%%&(H)), Alismatis Rhizoma (i38) 15 g respectively, Lumbricus (1
R ##), Angelicae Gigantis Radix (&5, Cnidii Rhizoma ()II%), Persicae
Semen (M=) 10 g respectively, Carthami Flos (}4£) 6 g
]]iolyg)g Cuspidati Rhizoma et Radix (ETJ:TE), Hedyotidis Herba (H
i Codonopsis Pillosulae Radix (ﬁ 2) 30 g respectively, Scutellariae
2l
Zhang et al QuYuHuaTanTongLuo Decoction Radix(¥%) 12 g, Bupleuri Radix (%280), Pinelliae Tuber (4 E) 10 g

(2008)

Decoction

respectively, Zizyphus jujuba Mill (K%E) 9 g Morindae Radix (B
K) 8 g Glycyrrhizae Radix et Rhizoma (H%) 6 g
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e

“Hi:— AA 4) Hrt=F

Z QU MIBe) =B g zA|ER Aok (1) Efficacy evaluation
GoFeg Abeselid. 39S EpdA g1 PENe) =Rl A Aze] zatE Frle)
Ursodeoxycholic acid(UDCA)E, 43121416200) =7 4 efficacy evaluation =75 AH&slgitt. o] o
o A= polyene phosphatidylcholine capsule(PPC) 7} 71%& NAFLDY Awt7|&ES nietoz & )
228 mge, 19"9] =A% Thiola Tablet 200 mg Ex YR8 7FoE oM ERE sy

S, 1999 =Fo)AM*= Silybin Meglumine Tablet glon], =Fultl 2F po|7b 9lA|qtE SAFSIATH
200 mgs E-43kdcH(Table 1). (Table 3).

Table 3. Efficacy Evaluation

Author
(o) Subgroup
. Markedly effective Effective
Chen ?llsrgrcr?élt%rrcllslr?i(iisappear and main Symptoms were significantly - Symptoms were attenuated to some Ineffective
et all” symptom score lowered by %% attenuated and main symptom degree and main symptom score - No improvement in symptoms
(906) - AST. ALT. TB and ALD score lowered by =70% ~9% lowered by =30% ~69% and main symptom score
1 orrriaiized‘ - AS’I>‘, ALT, TB and ALP lowered - AST, ALT, TB and ALP lowered  lowered by <30%
by >40% by =20% ~40%
Clinically cured Markedly effective Effective Ineffective
Gu - Symptoms disappear - Symptoms were significantly - Symptoms were attenuated to some :

- No improvement in symptoms
et al’ - L/S improved more than one grade attenuated degree - 1/S or ultrasonic picture left
(2007) - No finding of fatty liver by - L/S or ultrasonic picture improved - L/S or if the ultrasonic picture unchanged or even é)eteriorati

ultrasound by over one grade improved or was unchanged A 1e
Markedly effective Effective Ineffective
Clinically cured - Symptoms were significantly - Symptoms were attenuated to some - No improvement in symptoms
Huang - Symptoms disappear attenuated degree - ALT lowered by <30%, TC
et al? - ALT, AST, TC and TG normalized - ALT lowered by »50%, TC lowered - ALT lowered by =30~50%, TC lowered by <10% and TG
(2016) - No finding of fatty liver by by =20% and TG lowered by =40% lowered by =10~20% and TG lowered by <20
B-ultrasonography - B-ultrasonic picture improved by lowered by =20~40% - B-ultrasonic was unchanged
over one grade - B-ultrasonic improved or even aggravated
) Clinical recovery Significantly effective Effective Ineffective
J - L/S by CT was improved more - Clinical symptoms obviously = Clinical symptoms alleviated - Clinical symptoms was
?tZ 0&(1)12;; iuha}n one grade or fatty liver ) improved ) - 1/S and Sslevgrity of fatty liver ) unchanged or even aggravated
esion was not observed by L/S or severity of fatty liver under - L/S and ultrasonic results were
ultrasonography ultrasonography reduced by one grade improved or with no change unchanged or even aggravated
Markedly effective Effective Ineffective
Li ?usrsgnptoms and siens disappeared - Marked improvement of symptoms - Some improvement of symptoms - No improvement of symptoms
et al® _ Laboratory indexes normalized ALdTrI‘aéld1 GGle%welg%% U/by 0% - AIaT rIg.&leGvT (lioxgereldolo}y 22(())5//0 40% - %LT 23615 GGT lowered less
2010 _ 178 M an owered by b an owered by 10%-20% than 20%
- L/S improved by one grade - L/S raised or unchanged - L/S unchanged or lowered
Cured :
wuted : Effective i
L - El/lén%ifl %mi%:;n ism(gfgsggarr;gre - Clinical symptoms obviously 1nle\%)ecitril‘];frovement of symptoms
ou : improved _ )
et alb® ltehs?gnoggsglgodte o%rs efﬁ]tetg ll)l;/er - L/S or severity of fatty liver under Eégh:élgedultrasomc results were
(2008) ultrasonography reduced by one grade _
ultrasonography ~ ALT, AST. TC and TG lowered ALT, AST, TC and TG lowered
- ALT, AST, TC and TG Lang, by <30%
normalized or lowered by =50% by =30%
Slgnlflcantly effective Effective Ineffective
?lgﬁlcarlecso‘g{oms disappeared Clinical symptoms obviously - Some improvement of symptoms - No improvement of symptoms
Tan%g and mamysylr)npt om S co?é) lowered improved and Iyagl ssgfmptom score  and /m%inwsynolptom score lowered and main syrppﬁtom score
et al by 00 lowered by >70% ~89% by »30% ~69% lowered by <30%
(2016)  _ LE;S by CT normalized - L/S by CT improved more than - L/S by CT was improved more - L/S by CT was unchanged
~ALT gnd AST normalized two_grade than one grade ALT and AST lowered by
- ALT and AST lowered by >50% - ALT and AST lowered by >29%-49% <30%
s Slgnlflcantly effective :
?11(1}111'041 recovery . - Clinical symptoms obviously Effective
inical symptoms disappeared improved and main symptom score - Some improvement of symptoms = oo
:tviﬁgm ﬁr;d ;1%9%1% symptom score lowered lowered by >70% and Hé%l? symptom score lowered - No improvement of symptoms
> _ P :
(07 - AST AT TB and ALP nomalized ~ AST and ALT lowered by =40%. _ RG34 1 |overeq by 52077, 2nd main symptom score

TB and ALP lowered by =20%
- B-ultrasonic picture improved by
over one grade

TB and ALP lowered by =10% ~ lowered by <30%

- B-ultrasonic was improved

- No finding of fatty liver by
B-ultrasonography

AST : agpartate aminotransferase, ALT : alanine aminotransferase, TB : total bilirubin, ALP : alkaline phosphatase, L/S ratio @ the ratio of liver/spleen
volume, TC : triglyceride, TG : total cholesterol, GGT : gamma-glutamyl transpeptidase, CT : computed tomography
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(2) Liver function test

Liver function test® Zt71%5& H7Fst=dl 714
714 Asst Az, HHEES R aspartate
aminotransferase(AST), alanine aminotransferase(ALT),
alkaline phosphatase(ALP), bilirubin, gamma-glutamyl
transpeptidase(GGT), albumin, prothrombin time
5ol ek ARMIEE B, 128 =8 2Tl
ALT, AST7} AH£H9en, GGTE 53]
total bilirubin(TB) 33"+, ALP%= 23"V, direct
bilirubin(DB)-= 13)7 A= 9l

(3) Blood lipids

Y= AL Frlsl= N Z2ZE triglyceride(TE),
total cholesterol(TC), high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol(LDL-C)
o] olek. NAFLD?| 913t 5 oA AddF2 2
A AE Haldl TGe TCE 27t 1031105
AHE 913, HDL-C3 LDL-C& 77t 43)1hisa
AHEE S

(4) BMI

Body mass index(BMI)& A=(kg)S A1AH(m)
o AFez vhr F(AF(ke)/A%(m?)) 22 ¥
ghe wAel wo] AHEEE Al&elth. NAFLD+=
Hlake s d3E Heln, AFGHE wAd}
t X2 A4S Axsy du BMIE &
63 LI 418 g gie).

(5) B-ultrasonography, CT, CT L/S ratio

N

N

7+ W Aubeke] 9712 $8) B-ultrasonography.
computed tomography(CT)., CT the ratio of
liver/spleen volume(CT L/S ratio)S AF-&3}¢ith
B-ultrasonography 631182 0= 33)1LII6
CT L/S ratio 23"P xH&-5 9},

(6) 71t

Main symptoms score”} 630 1AL 2 5o o
o, TFHE FEOZE IR, SAERES AE
A, ERAN Fol slsloyt FAAeE A
£ W71 el HeiA e dFEHe A S
7 ¢ tumor necrosis factor a(TNF-a)7} 33]1°192,
waist circumference”} 231", homeostasis model
assessmednt of insulin resistance(HOMA-IR)e¢] 2
3] tissue plasminogen activator(tPA), plasminogen
activator inhibitor-1(PAI-1). insulinee] 22+ 13]%,
high-sensitivity C-reactive protein(hs-CRP), NAFLD
grade®] A2 AZ wwr} 22+ 13)°, blood pressure
(BP), hepatic vein flow velocity, portal vein diameter,
liver size7} 2472 13]7, weight, hemoglobin Al1C
(HbA1C)7} 2+ 13)", free fatty acid(FFA), NAFLD
active score”} 22+ 13)¥, interleukin 8(I11-8), superoxide
dismutase(SOD) 7} ZH2h 134 AR5 gl

5) WEeHEA

AR 1208 A7 FAl weh EF73
Fr7t=F HE deREAE Ao ZAd
Table 4ol A3} c}.

ele o

Table 4. Meta analysis of the Outcome from Included Studies

. Included studies Sample size
Comparison
(n) (n)

Heterogenity

B value I (%) P value

Effect size

HM vs WM

Efficacy evaluation

(o vl GO 41 620 212 [130. 325 0001 0 092
L(ihvflg f‘fgg%o%ﬁeit 70113141621 1976 799 [-1137, -460] <0001 85  <0.001
Blood lipids il 1412 1634 039 [067. 012) 0005 9%  <0.001

(MD [95% CI11)
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(MD ][391240/10 1) i 337 -0.81 [-1.80. 0171 010 0 0.4
sty 31 332 085 [024 3031 080 58 009
(OR [551;/0 o) i 136 342 [08L 14551 010 0 090
M?ﬁsy%%t%mélsﬁore it 486 145 [-332, 0420 013 83 <0001
INE g1 187 707 [-847. 5671 <0001 0 098

(MD [95% CID)
HM vs Placebo

Lj;;g ﬂfgg;f%ﬁe?t 3I51718 62 -1420 [-2330. 5100 0002 88 <0001
(M%“ESSE/E%SH) i 576 -087 (158, -016] 002 %5 <0001
(MD E,EA% o) g 21 143 [-690. 9761 074 99 <0.001
Waist circumference 91517 154 631 [-050. -3.03]  <0.001 0 0.99

(MD [95% CII)
HM : herbal medicine, WM : Western medicine, OR : odds ratio, MD : mean difference, CI : confidence interval

(1) 8keF vs AMoFe st @ Liver function test
@ Efficacy evaluation ghokg} rofelslekR o) X2 a S v|wd A+

Z liver function test® B]23}7] ¢8| subgroup
analysesE o|-&3lsith. ALT, AST 79 1MLBIIFZL
efficacy evaluatione FH7I=FZ 3 d3+= 62 GGTE: 491WBHA TRE= oMoy 7b7} Hrte
WLBIGX o) o)}, ghokx) o] T zel 1|3 T2 AHEQIE gefx| o] Tl Bl #-9]
o] 2124 EolM Hod =HE o g 332 yepdoh(Mean Difference=-7.99, 95%
(Odds Ratio=2.12, 95% CI:1.39 to 3.25. p<0.001, CI:-11.37 to -4.60, p<0.001, Fig. 3).

Fig. 2).

1299 9F 3 Yok MetEe Az
Jﬂ_% H]jﬂ_'s{l' CF_]:]—L‘IE‘ 73‘-:_]10.11.13.14.19*2101givo‘tqi I

Jo (& ofN o

Herbal medicine  Western medicine Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Chen 2006 28 34 20 28 13.7% 1.87 [0.56, 6.23] ]
Gu 2007 82 101 20 29 I0.7% 1.84[0.77, 4.83] T
Ji 2008 45 107 28 33 17.0% 1.41 [0.46, 4.36] -
Li2010 36 45 26 43 18.8% 2E2[1.01,6.78] —
Tang 2016 51 G0 44 60 23.4% 2.06[0.83, 5132 T
YWang 2007 47 50 24 30 B.4%  3.92[0.90,17.04] ]
Total (95% Cl) 397 223 100.0%  2.12[1.39,3.25] <>
Total events 3349 162

Heterogeneity: Chi*=1 .44 df=5 (P =092} F=0%

Testfor overall effect: Z= 3.46 (P = 0.0005) o0 o1 ! 10 1oo

Western medicine Herbal medicine

Fig. 2. Meta analysis of efficacy evaluation between herbal medicine and Western medicine.
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Herbal medicine Western medicine

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Study or Subgroup  Mean S0 Total Mean S0 Total Weight
1.21ALT

Chen 2006 5009 1892 34 5164 1627 28 4.7%
Gu 2007 3516 1513 101 46159 1932 28 5.0%
Jiz008 4054 2129 102 4869 252 33 44%
Lizo10 38.27 2268 45 4967 2622 43 42%
Tang 2016 4736 2421 60 B7.78 28.54 60 4.4%
Wang 2007 4231 1034 80 5442 986 a0 6.0%
Zhang 2008 .26 935 34 4586 895 33 B.1%
Subtotal (95% CI) 426 256  34.8%
Heterogeneity: Tau®=9.34; Chi*=10.53, df =6 (P=010); F= 43%

Testfor overall effect £=6.43 (P = 0.00001)

1.2.2 AST

Chen 2006 3816 12258 34 27488 1637 28 81%
Gu 2007 3658 1817 101 5013 2545 28 4.3%
Jizoog 3116 1192 102 3394 1643 33 56%
Lizo1o 34.89 1407 45 3519 1393 43 56%
Tang 2016 3882 1337 60 5842 17.38 60 57%
Wang 2007 4068 8452 a0 5062 9.34 a0 B.2%
Zhang 2008 2818 926 34 3968 882 33 B.1%
Subtotal {95% Cl) 426 256  38.6%

Heterogeneity: Tau®= 69.79; Chi*= 56.81, df= 6 (P = 0.00001); F= 89%
Testfor overall effect: £=1.95 (P = 0.08)

1.2.3 GGT

Gu 2007 39.94 2838 101 5268 3256 29 33%
Jiz008 465 2763 102 56413 383 33 3%
Lizo10 53498 2272 45 EBEGT 79.34 43 15%
Zhang 2008 41.24 5949 34 4863 1225 33 58%
Subtotal (95% Cl) 282 138 13.7%
Heterogeneity: Tau®= 0.00; Chi*=0.70, df =3 (P =087, F=0%

Testfor averall effect: Z= 3.61 (F=0.0003)

1.247B

Chen 2006 1424 796 34 1529 513 28 BA%
Gu 2007 1645 249 101 1687 588 29  BE%
Subtotal (95% Cl) 135 57 12.9%
Heterogeneity: Tau®= 0.00; Chi*=0.07, df=1 (P =079, F=0%

Testfor overall effect Z=0.73 (P =0.46)

Total (95% CI) 1269 707 100.0%

Heterogeneity: Tau?= 44.11; Chi*=128.86, df=19 (P = 0.00001); F=85%
Testfor averall effect: 2= 4.63 (F = 0.00001)
Testfor subaroun differences: Chi®= 34.70. df = 3 (P = 0.00001). F= 91.4%

-5 1031, 7.21]
1103 [16.66, -3.40]
-8.1517.69,1.39]
<1140 F21.66, -1.14]
-20.42 [29.88, -10.95]
<1211 [16.66, -7.56]
14,60 18,98, -10.22]
11.73 [15.30, -8.15]

.++HH1

11.18[3.85,18.51]
-13.55[-23.47,-3.63]
-2.78[-8.84, 3.29]
-0.30 [-6.15, 5.55] T
-19.90 [-25.45,-14.39]

-9.94 [14.03, -5.84] -
10,50 [14.83,-6.17] -
6.61 [13.23,0.02] L 4
-12.74 [-25.90,0.42] —
-9.63 [ 23.76, 4.50] —
12,69 [37.32,11.94] —
STIBE1272,-2.04] —
-8.45 [13.04, -3.86] *
-1.05 [-4.33, 2.23] T
-0.52[-2.72,1.689] 1
0.68 [-2.51,1.14] {
7.99 [-11.37, -4.60] +
100 -50 0 50 100

Herbal medicine Western medicine

Fig. 3. Meta analysis of liver function test between herbal medicine and Western medicine.

ALT : alanine aminotransferase, AST :
* total bilirubin

@ Blood lipids

ghofa} Ajckeleterge] X8 g e v wdt AT
Z blood lipidsZ v 3}7] 93] subgroup analyses
2 o]&3lglth. TG, TCx: 6ALBMEA HDL-C,
LDL-CE 29'es 27t FrieFz AM-H<]
o}, kx| B o] 2ol vlE f-28 E3E o
EFoH(Mean Difference=-0.39, 95% CI:-0.67 to
-0.12, p=0.005, Fig. 4).
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aspartate aminotransferase, GGT :

gamma-glutamyl transpeptidase, TB

@ BMI

ghofat A oFelstorEe] AgEaE vlwdt o
Ig_ H]jl_i']- oq*r_\i_ = _131113?1 ]2}1:]—

HFA7E 081 ke/m’= e g o] o)

of W& ZtAstAARE, SAM R o3t Aol

alaicH(Mean Difference =-0.81. 95% CI:-1.80 to

0.17, p=0.10, Fig. 5).

% BM
=7t
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Herbal medicine Western medicine Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
13176

Gu 2007 116 0486 101 1.61 0.98 29 6.3% -0.45[-0.82,-0.08]

Jiz2oog 2,46 14 102 265 1.2 33 58%  -019[F0.68 0.30]

Lizoo 208 1.08 45 303 264 43 42%  -0.95[1.80,-0.10]

Tang 2016 1.02 038 60 188 052 60 6.9% -0.86[1.02,-0.70]

Wang 2007 1.86 036 a0 245 037 a0 6.9% -0.59[-0.76,-0.42]

Zhang 2008 1.78 065 34 208 073 33 B4%  -0.31 [F0.64,0.07]

Subtotal (95% Cl) 392 228 36.6% -0.56 [-0.78,-0.34]

Heterogeneity: Tau®= 0.04; Chi*=15.75, df=5 (P = 0.008); F= 68%
Testfor overall effect £=5.01 (P = 0.00001)

1.3.2TC
Gu 2007 502 087 101 588  1.03 29 B.1% -0.86[-1.28,-0.44]
Ji 2008 503 083 102 522 132 33 59% -0.19 067, 0.29]
Liz010 476 128 45 514 092 43 59%  -0.38 [0.64, 0.08]
Tang 2016 338 112 B0 436 1.27 60 6.1% -0.98[1.41,-0.55] 1
Wang 2007 586 04 50 BFZ 042 30 6.9%  -0.86[-1.05,-0.67]
Zhang 2008 511 085 34 EDE 082 33 6.2%  -0.07[1.37,-0.57] 1
Subtotal (95% Cl) 392 228  37.0% 0.74[-0.97,0.51]

Heterogeneity: Tau®= 0.04; Chi*=11.22, df=4 (P =0.08), F=55%
Testfor overall effect Z2=6.32 (P = 0.00001)

1.3.3 HDL-C

Gu 2007 169 011 101 158 004 29 7% 0.10([0.07,0.13]

Zhang 2008 221 0494 34 082 076 3 B1% 1.39 [0.98, 1.80] r
Subtotal (95% Cl) 135 62 13.2% 0.73[-0.54, 1.99]

Heterogeneity: Tau®= 0.81; Chi*= 3811, df=1 (P = 0.00001), F=87%
Testfor overall effect Z=1.13 (P = 0.26)

1.341LDL-C

Gu 2007 274 053 101 268 036 29 B9% 0.06 F0.11, 0.23]
Zhang 2008 223 0 24 366 075 33 B2%  -0.43[0.83,-0.03]
Subtotal (95% Cl) 135 62 131% -0.15[-0.63,0.33]

Heterogeneity: Tau?= 0.10; Chi*=4.94 df=1 {P=0.03); P= 80%
Testfor overall effect: Z=0.62 (P = 0.54)

Total (95% Cl) 1054 580 100.0% -0.39[-0.67,-0.12]
Heterogeneity, Tau®= 0.28; Chi*= 411.92, df= 15 (P = 0.00001); F= 6%

Testfor overall effect £=2.80 (P = 0.005)

Testfor subaroun differences: Chif= 917 df=3 (P =0.03. F=67.3%

Fig. 4. Meta analysis of blood lipids between herbal medicine and Western medicine.

TG : total cholesterol, TC : triglyceride, HDL-C : high-density lipoprotein cholesterol, LDL-C : low-density
lipoprotein cholesterol

' , , )
-100 -50 0 50 100
Herbal medicine Western medicine

Herbal medicine Western medicine Mean Difference Mean Difference
Study or Subgroup _ Mean SD_Total Mean SD _ Total Weight IV, Fixed, 95% CI IV. Fixed, 95% CI
Gu 2007 2482 883 101 252 476 28 2248% -0.39[-246 1.68]
Jizoos 2465 386 107 2508 347 33 49.9% -043[1.82 0.96)
Zhang 2008 2308 357 34 2481 422 33 275% -1.86[373 0.01]
Total (95% CI) 242 95 100.0% -0.81[-1.80,0.17]

| , , |
-100 -50 0 50 100
Herbal medicine \Western medicine

Fig. 5. Meta analysis of BMI between herbal medicine and Western medicine.
BMI : body mass index

Heterogeneity, Chi®=1.65, df= 2 (P =0.44);, F= 0%
Testfor overall effect Z=162{P=010)

® B-ultrasonography % B-ultrasonography = 8| w3 7%= & 37!B2
ghopa}l AjofelstefEe] X2 & 9E w| W AT o]giet. stk g o] th ol wls] fr&go] 0.85



SHUX| =01l TSt HA

Testfor overall effect 2=1.67 (P= 010}

FRou AMCR fogt 23 dehlA % OT% wud 97% F 29 e)gld ahepx)
53l eH(0dds Ratio=0.85, 9% CI:0.24 to B0 WRTol vl&] frEgo] 3424 Ehon)
3.03, p=0.80, Fig. 6). EAARoR Ho3 23S YA E Eagid
® CT (Odds Ratio=3.42, %% CI:0.81 to 14.55, p=0.10,
Bt Aogelstebe] AnaAe wud 47 Fig 7).
Herbal medicine  Western medicine Qdds Ratio Odds Ratio
Study or Subaroup Events Total Events Total Weight M-H, Random. 95% CI M-H, Random, 95% CI
Gu 2007 91 10 25 29 379% 1.46([0.42 5.04] —
Ji2008 91 102 28 33 402% 1.48[0.47, 4.61] e —
Zhang 2008 27 34 32 33 220% pAZpO 104 ——— &
Total (95% CI) 237 95 100.0% 0.85[0.24, 3.03] "*"
Total events 209 84
Heterogeneity: Tau®=0.72; Chi*= 4.71, df= 2 (P = 0.09); F= 58% t t t |
o - 0.01 0.1 10 100
Test for overall effect: Z= 0.25 (P = 0.80) Western medicine  Herbal medicine
Fig. 6. Meta analysis of B-ultrasonography between herbal medicine and Western medicine.
Herbal medicine  Western medicine Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Gu 2007 49 a1 13 15 46.3% 3.77(0.48, 29.37] —r
Jiz2008 a0 52 16 18 53.7% 313041, 24.01] —1
Total (95% CI) 103 33 100.0% 3.42[0.81,14.55] ~ei—
Total events 98 29
Heterogeneity: Chi*= 0.02, df= 1 (P = 0.90), F= 0% lﬂ o 011 110 100:

Western medicine Herbal medicine

Fig. 7. Meta analysis of CT between herbal medicine

CT : computed tomography

(@ Main symptoms score

shofs} AjofelsterEe] Az g vlwst o
% main symptoms scoreE B3 ATE F 5
WILBBZe)ode} = 27 FFapr)h -1458 0=
FAZ o] Lo vl FAsAAE FAHL
2 F938 Aol $12H( Mean Difference =-1.45,
95% (CI1:-3.32 to 0.42, p=0.13, Fig. 8).

o

Herbal medicine Western medicine

and Western medicine.

® TNF-a

gobs) Ajepolaeree] A ashE wag o
% TNF-o& vl&s d++ 24419”01‘2114
Wz

=7 ALY -1.07

r-lJ —|n —\J

mg/LE ZHeFx| 2.7-0]

o wla] f23HA Fasldch(Mean Difference=

-1.07. %% CI:-847

Mean Difference

Study or Subgroup  Mean SD Total Mean SD  Total Weight IV, Random, 95% Cl

Chen 2006 334 24 34 1128 29 0

Gu 2007 476 345 101 512 4 29 245%
Ji 2008 509 383 102 553 432 33 245%
Tang 2016 532 145 60 401 384 60 27.7%
Zhang 2008 467 389 34 AE2 345 33 233%
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Test for overall effect: Z=1.52 (P =013}

to -5.67, p<0.001. Fig. 9).
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Fig. 8. Meta analysis of main symptoms score between herbal medicine and Western medicine.
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Fig. 9. Meta analysis of TNF-a between herbal medicine and Western medicine.

TNF-a : tumor necrosis factor a
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Fig. 10. Meta analysis of liver function test between herbal medicine and placebo.

ALT : alanine aminotransferase, AST

. aspartate aminotransferase
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Fig. 11.

TG : total cholesterol, TC
lipoprotein cholesterol

@ BMI

= HI Wi AFE= 2 3%“1 8o T 27 g
27} 143 kg/m’E FFX 2 Fo] 2o B3 &
38 FrtstdAlnt T £ AR R 93 %

o]= 9l4lek(Mean Difference=1.43, 95% CI:-6.90
to 9.76, p=0.74, Fig. 12).

Herbal medicine Placebo

Study or Subgroup  Mean SD_Total Mean

272 100.0%

SD Total Weight IV. Random, 95% Cl

-0.59 F0.73,-0.45]
19.85 [14.60, 54.30]
2.07 [11.41, 15.55]

-1.09 [-1.45,-0.73]
19.85 [14.60, 54.30] —
2.00 [-12.56, 16.56]

0.20 [-0.00, 0.40]
-6.04 [11.98,-0.10]
2.19[-8.13, 3.76]

el

-1.39F1.64,-1.14]
-29.41 [-41.20,-17.62]
-14.75 [-42.18, 12.68]

e
Ll

-0.87 [-1.58, -0.16]

“00 -50 0 a0 100
herbal medicine Placebo

Meta analysis of blood lipids between herbal medicine and placebo.
. triglyceride, HDL-C : high-density lipoprotein cholesterol, LDL-C

. low-density
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Heterogeneity: Tau®= 83.61; Chi*=186.07 df=2 (P = 0.00001); F=99%
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Fig. 12. Meta analysis of BMI between herbal medicine and placebo.

BMI : body mass index
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Panahi 2017 9533 1077 44 10166 11.25 43 50.3% -6.33 [10.96,-1.70] =
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Heterogeneity: Chi*= 0.00, df=1 (P =0.99); F= 0% l t 1 t {

Test far overall effect: Z= 3.77 (P = 0.0002) -100 Herini?medicineupmceno 50 100

Fig. 13. Meta analysis of waist circumference between herbal medicine and placebo.
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Fig. 15. Risk of bias graph.
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Fig. 16. Funnel plot showing the liver function test
between the treatment (herbal medicine)
and control groups (Western medicine).

ALT : alanine aminotransferase, AST : aspartate
aminotransferase, GGT : gamma-glutamy! transpeptidase,
TB : total bilirubin, SE : standard error, MD :
mean difference

30

- SEMD)

MO,
10 + + + 1
-100 -60 1} 50 100

E ALT O asT ‘

Fig. 17. Funnel plot showing the liver function test
between the treatment (herbal medicine)
and control groups (placebo).

ALT : alanine aminotransferase, AST : aspartate
aminotransferase, SE : standard error, MD : mean
difference
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