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The effect of lactulose combined with rifaximin is superior to lactose alone for patients with hepatic
encephalopathy: a Meta-analysis

HE Qiu-feng, HU Rong, ZENG Yi-lan, KANG Xin-tong, CHEN Zhi-li, YANG qi, DENG Yang, ZHANG
Qiong, MAO Chuang-jie, LI Ping (Department of Hepatology, Chengdu Public Health Clinical Medical
Center, Chengdu, 610066, China)

Abstract: Objective To comprehensively compare the efficacy of lactulose combined with rifaximin and lactose
alone for patients with hepatic encephalopathy (HE). Methods The Cochrane Library, PubMed, Web of Science,
EMBASE, CBM, CNKI, VIP and Wan Fang digital database were searched, only randomized controlled trials
(RCTs) of the treatment of HE with lactulose plus rifaximin and lactulose alone were included. The retrieval
time was established for the database until March 17, 2019. Meta-analysis was performed by Stata 12.0 software.
The primary outcome indexes were efficacy and mortality. Results Overall, five RCT studies comprising 563
patients were included. Lactulose combined rifaximin was more effective than lactulose alone in the treatment of
patients with HE (RR = 1.261, 95%CI: 1.122~1.41, P << 0.001). However, the difference of the mortality was
not significant (RR = 0.656, 95%CI: 0.376~1.145, P = 0.138). Conclusion Lactulose combined with rifaximin
is more effective than lactulose alone in treatment of patients with HE, but which can not reduce the mortality.
Key words: Hepatic encephalopathy; Lactulose; Rifaximin; Efficacy; Meta-analysis

B %% (hepatic encephalopathy, HE) J&H
S 1B T e R AS B Tl TR K- B iR
SO TR DA R AL B R R AN [ 1)
PRERE I SR EAE, IR b CUHEAG I K HER 2
W, HEX & 4k 8 28 sh i 2 25 . B i3k
W1, HES A4 B35 (1095 50 2 A Ao A S v
West-Haven ) Z¢ bt /& H A1 E A 4B B )72 ITHE
FPEERE S RTTIE, HHHES H0~4%, 42
B, RIERRE, AT R R

DOTI: 10.3969/j.issn.1674-7380.2019.04.004
FEBH: DA BEHERE (2017TIPT0013)
JEINME#: $A%E Email: 13008195899@163.com

HERBHLHI R 28, E5MAREEEY], ik
BPRAVN L, RIS ARG SO BT
fily 25 PEP R A P AR A 2 00ER . Rk, H RTHE
(16T BRI AR A A Wl & e =
AR PRI 2 KT, AT N ) 2 2 AR
WoxoE, EEAFEARNE (lactulose) FIH7 v 5 lF
S, HERR)T Ve U i AR st = .
PRI TIA R SRR KSR R,
Jo 38 AR ST AR 3R AT AT R fi T 7 S A R (1 KR
&, tWEHTRITHE, FEE Y (rifaximin) 2]
WERNATEY, JLPAgmET, AT, 9
ROt iE WA wE A, g et s, T



20054 4% 55 [H fr it 2 i i B LS (Food and Drug
Administration, FDA) #t#EH TV5JTHE,
R IRR 26 3R & L (20134E) ) Wk RIwEE
WA FHEREITE Y. H AT O M 7 B R4
HHH S BN R ITHE T I B A R R, B
ANR R AU, g RO FAR B A T &
YR HE BT 20 5 200 T 58 FH 7L SR B G AS B
DR LG AR T 25 A5 23 A7 bl 1 LR BE R 4 o BH A2
FFLRBEETTHERIT 280, CABA A IR PR & 21 24592
HEAHUE B 22 E 4

1 BRSEE

11 4 & Rk WAL 503 8 ik v S AL B Ao gt
17 OB AL &R, A 4R H Wi sk T Cochrane Library
PubMed. Web of Science. Embase. H[E 445530
BRECHE PE . B I 4R R T R R O T
LT RE IS A AR B B AL SRR T I A
BE BRI R S (randomized controlled trials,
RCTS) o KH EHIA LG H o 17 24T 431 3¢
BRET R, FrER OB EEAUHE:  “hepatic encephalo-
pathy” “rifaximin” “lactulose” “ T PEKR”  “F)
fEERH” M “CARBE” , KRR E R & 2019
3 H 17 H, JIEFRS], R, A B A
BR 0225 SCHRER 70, RS 30 A R AR VL
PESCEE R =L, CAUR BT ART AT BEAH OC 111 PR
9T, Wb R I R S AA T FUAE 3 DAIREL R S AH ¢

= K

Hitho

12 tANFoHERAT A IATRAE: OB TN GONER =
18 %, fEJHAAL BS E HH 2EAit B kA2 HE, B5R%
PUFFYERKP  (minimal hepatic encephalopathy, MHE) ;
QWIGLHIRTT TT R RRER A IR L (LU R
FIAEE W), XTHREIRYT 77 RS AR LR
PRI E 22 B0 RSN FE B, R FR b R R L A
K O iR T RCTs. HERRbRE: OJCiEIR
B AR B B R AN e 8 1), @ARBEHL BRI
B mRZRER . TR TS, @B KRN E,
1.3 Xakipik PIALITITE S0 S B 4 S0 AR
IR 2L, 7 ] e 5 A ST OGS 46 Sk . 7E
SRECCHR 4305, PN 78 & B AL AT 4 33
S HE, HRAREGHATFHER SR, AT
AR e SCRRIN A AE G+, AT ER R R O, LI
SEHEHE 3 AL SR AL G B A

1.4 BRI PALHT T ML AE F 05 i S ) etk
HATEARIR . SRR AR R
YRR FNE, FrEE R, MR, S
. PR RS R HE 240, I TR (2

BT - 3

ViR VAR K BE VI (RIS B AR
TERAESE RO B, )y RS Tk .
1.5 =0 (R 1 Jadad B3R X FTH AT
JRUE T FE AT 7 VR R E VPl . SR 1 Jadad B3R
FEARE 4 DI E A BEVLTE (0~20) .
SRR (0 ~240) « BHik (0~24r) « iBHEK
RKi (0~ 143) o WRHFFITEAE 2 B A AR,
V248 BRFTIEEIEM, (ERBERMEEMAIR, T
175 & UL LW SSSAREIARE], V0 4. Jadad W57
MO Zr C/MED B 7 3 A% (RRKED) , #&IERL
VPO B ST RV, PRk E 4 o KDL B
BRI oA B g s

1.6 & By 3847 B WOR SRR AE N LB R TE s
F VLB Rl BT I 2 5. TR, AR 7S5
T AR RMNEM (adverse events, AEs) HI&K4E.
1.7 %t 432 KA Stata 12.0 HEATSG 9. &
W58 3 LS5 R R ARG BCR SRR g T =0 2%
e, KRR G E (relative risk, RR) Fl
95% B A{Z X [d] (confidence interval, CI) L% pHFh
BT RNZESR . P RIS A FRTF TR 5 5 b,
P < 50% R SERERN, SR e BN &
Z SR BERLBON AR U, ) B TR B E I
RFAmfr, Wb BN B Begg FAAH 5% 8L Egger [A]
VAT I 5 43 A 1L

2 #R

2.1 Lk R WAV RILHE T 261 5
AHFFCRT BEAH DS R . HESCSCHR; AT ] 1S
BRFR AR i, HERR T AT S NFRAERD 255 5
SR RIA 6 B SCHR R 1 RS IR ARRERR M R B R
FRPR I T HERR . AR AAF A ER I 5 T RCTs!
BN Meta 73 #r, SCERAA N FE AN 1,

2.2 ANSUBREG IR ARTER AW IR K B
B R BRI HE Y 563 i i3, HhoRIAEE B4 284
], xR ZH 279 . 9N NHIF A R R RN 2012—
2018 4, #ESZIRYTHI HE BEER N 394 ~ 61 %,
HE 73N 1~ 4 %%, B4k e s s DA 3= 2
ALK . HBV A HCV &Y, 49\ SCHR G JE A 9%
B 1,

2.3 AN 23 ARIE R 1 Jadad 23R IFAY
GINSCHRIG &, VPSS R IR 20 AREFFFTA
I RCTs ¥F45r 3 ~ 6 43, H 15 "3 4, H
R = 455, NEFELE. BN S
SCHR, B 3 RET TR MR BENL 4L, IR
& T RN, HA 2 R SCERESRSR A T AL >4,
B R BARRE R AL 7, 3 B SCHRSEEL T & BRI 4y



34 .

bl

A -

BOREm, 1 SCHkRH T BUE 2,
e SR I )RR A R
2.4 A E NS R SCHERISFEHE T A AR S
P75, Meta 73 #r 2on: FIAEE AR SAEE R A
67.69% ~ 93%, X HE4H 11 B AR RN 50.8% ~

76%, FAEE AT R, HESBASRIMEE X
(RR = 1261, 95%CI: 1.122 ~ 1417, P < 0.001,
F=44.0%) , WK 2,

2.5 mILE YINI S ke scik 3k U0 BRAL TR AT
R PFH KR, Meta AT Box: FIAE L B 4L B Sk
JRAEHEN 21.25% ~ 28.9%, X IR [KAARRIER N

1R STk 7

Kl 3.

2.6 %4 GINI S f SOk 2 5 U R K AEs
WIAA R N BAE BRI TS 5
B ZHL AR R ZH AEs Kk AR 1 L6

R A NGB

ST 5 S R AR

wEER, HARKMAHER, W2t R, H
DR SCHR S B A A R BRI, AW SR BB X % 41

AEs )& A LT

FEAGETT T o

2.7 R EF A NIGAE Meta T4 BT S, A

TF 0% AR

T REm VA -

B AT HEZH V69T HE BOA S0 i 4T

LA RL3 RR B U/ A
ﬁ,uﬂﬁﬁﬁmﬁ@ﬁwﬂ%mbﬁﬁ%%ﬁ,

21.2% ~ 49.1%, ZERTLG X(Mhm&6 xfilEFE, WFERE EA TR A4 EARXNRT
95%CI: 0.376 ~ 1.145, P= mw F=654%) , W l%,ﬁm%%w%kﬁﬁ%,ﬂ@%
LGN € U Py
JR#3SCk: 2615
S 5 A R
iik: 20355
[ Aransml T set: s |
\/ 1 430
o i ( l[ AT AT ONT
A, R AR f“ MUH
F A SCERANN AT 5 AT Meta
}Tf 5}1 1
B 1 X#kimiE iz
=1 PSRRI E A ZER
o K H Jalae (#)) XS HE4% R FE
7]
i i) Fligdem st (xxs, F) 0 (1234, 4)) F48 2R 0 4
Gao ZM!"" 20124 ¥ & 31 31 ARA ARA FAEH 91100 mg/d+  FLEAE60~120 ml/d
FLEAE60~120 ml/d
Sharma BC"® 20134 P 63 57 39.4+96 0/22/40/58 148591200 mg/d +  FLRAEIO~180 ml/d +
$LRAE90~180 ml/d A7) 1200 mg/d
Miu H'" 20144 e 80 80 41+89 3/29/51/77 #7858 1100 mg/d + FURAE90 ml/d
FURAE0 ml/d
Hasan S™ 20184 Ep 45 46 449+ 104 2/23/36/30 Fl38E 901200 mg/d +  FLEAE45~60 ml/d +
FLEAB45~60 ml/d R4 #)1200 mg/d
Butt NI 20184 &k 65 65 56.06+11.2 0/43/49/38 484991100 mg/d + FLEAE90 ml/d
FLEAE90 ml/d
R 2 PN R E TN
LAk FEHLA 5 7= 4 P RS Frk KRB E o (4)
Gao ZM (2012) FS.E-d HHE ES 34 AAhiE 3
Sharma BC (2013) T EALE A ] ] Ak 6
MiuH (2014) S o3 b S 34 A A4k 4
Hasan S (2018) RLALELF & Pk FiEE Ak 5
Butt NI (2018) PRES ] N AAgik 5




CEEHH - 35

2 ARBEERAHKEHEERAT AT ERHRAREREN Meta T FRAE

3 FLRVES R AFIRERIATT AT AR SE R Meta ST ZRAAE]

logRR

B 4 FLRVER RIS FIEE AT AT R L R R aRHE

3 g

AW RGN R T LR A FAE S
BAFLEPEGITHEE FH TN E R, MetaZr i 2
N, FLRRE IR A AR B B LR RS T HE B
HITRCEAE, (HARBEARHLE, TR HAR
Wi, ERSFEEEKAE %, HERELERN

G i S A 2 4t

PriB AR ORORE (PR hr e B RS RYT
HEJ7 803, RIRITHEM — & 259, FlE i fE
N—FE A i AR T AR 2, AR IR T HE DS T AR
RO T BRI I97 R 2 A0 O R 7
M BUAE T FLARE S MR A T HE T R0 22 4



36 o

bl

A -

P52, i A T 1205RCTs i MetashH7 6L
AR 1 55 JUR AL, 97 HEMSY 2, H
AT (L F T 3L SR BB 2 R £ S
P LA T 7 HE 6 I T 20 LB 4 R
Wang % I I AW, b5 20 L RAARLL, kAR
R I 2EL2 7 AL RESR PRI 7 AR, 36 REREARG
RisE, AT 0L TR, Th
R A SETF 5 I 48\ T RCTRIEEPERF 50, T
FBMetaZ BT AN T HIERCTs, SFAUA T AT %
RAERCT™, (RUELE R 5

AT LA, B, AR
b, HATRSORGIMELD, TTHERRNMeta )T
SRR RMER S JEU, 20 RAR B 9L
XIS THEB#HAETE, > SOUHR IR
Ko BRI T BEABIN, (il TAROGH L%
MR 0 SCRR (L3, BRI S4BT SR P 4
B DA SRR 2L RS L A
EYIRTRE RSN R, (E e TSR
SRR, A SRR ST R
FRHESE . TELRIOTIICT, WIS ZBEHL,
WE KR, RRRIRCTs, FIBIAEE S 1M 44
(TR SR OB LS A

Grb, SRR, AR 0 04
£7RITHE B4 B B MW ALR, (3
FERE R, AR, AEHMEHE S 1
PRAER, SRR, PSP HE
% 1 7L BRI A RV 1 007 7 R

SE K

(11 FREZESIRES <. LR 297 #5# [J/CD). o H
JIEAS 2% 7 (7 10),2018,10(4):17-32.

[2] Bajaj JS, O’Leary JG, Tandon P, et al. Hepatic encephalopathy is associated
with mortality in patients with cirrhosis independent of other extrahepatic
organ failures[J]. Clin Gastroenterol Hepatol,2017,15(4):565-574.

[3] Romero-Gomez M, Montagnese S, Jalan R. Hepatic encephalopathy in
patients with acute decompensation of cirrhosis and acute-on-chronic
liver failure[J].J Hepatol,2015,62(2):437-447.

[4] Sivolap YP. Prevention and treatment of hepatic encephalopathy[J]. Zh
Nevrol Psikhiatr Im S S Korsakova,2017,117(10):144-147.

[51 HKZEE, FAKRI, #R55, . L0 RF LG HTERE[1/CD). o E
JIEAS 2% 3 (71,2019, 11(1):6-11.

[6]  HHEERELIR 2. ALV 1297 48 M (0], I PRI AE P
4% :%,2018,34(10):2076-2089.

[71  Amodio P. Hepatic encephalopathy: diagnosis and management[J].
Liver Int,2018,38(6):966-975.

[8] Nardelli S, Ridola L, Gioia S, et al. Management of hepatic
encephalopathy not responsive to first-line treatments[J]. Curr Treat
Options Gastroenterol,2018,16(2): 253-259.

]

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

(9]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Kogawa AC, Salgado HRN. Status of rifaximin: a review of characteristics,
uses and analytical methods[J]. Crit Rev Anal Chem,2018,48(6):459-466.
Hudson M, Schuchmann M. Long-term management of hepatic
encephalopathy with lactulose and/or rifaximin: a review of the
evidence[J]. Eur J Gastroenterol Hepatol,2019,31(4):434-450.
R R 0 2, RE RS PR S 0 2. o B IR
SRR QO34 PO AR 2% E,2013,21(9):641-651.
Wu D, Wu SM, Lu J, et al. Rifaximin versus nonabsorbable
disaccharides for the treatment of hepatic encephalopathy: a Meta-
analysis[J]. Gastroenterol Res Pract,2013,2013:236963.
Cai XJ, Wang L, Hu CM. Efficacy of different drugs in the treatment
of minimal hepatic encephalopathy: a network meta-analysis involving
826 patients based on 10 randomized controlled trials[J]. J Cell
Biochem,2018,119(10):8336-8345.
YuJ, Li X, Li Y, et al. Quality of reporting in surgical randomized
clinical trials[J]. Br J Surg,2017,104(3):296-303.
Veroniki AA, Vasiliadis HS, Higgins JP, et al. Evaluation of inconsistency
in networks of interventions[J]. Int J Epidemiol,2013,42(1):332-345.
Lin L, Chu H. Quantifying publication bias in meta-analysis[J].
Biometrics,2018,74(3):785-794.
Gao ZM. Clinical observation of rifaximin combined with lactulose
for the treatment of hepatic encephalopathy[J]. J China Tradit Chinese
Med Inform,2012,4(2):381.
Sharma BC, Sharma P, Lunia MK, et al. A randomized, double-blind,
controlled trial comparing rifaximin plus lactulose with lactulose alone
in treatment of overt hepatic encephalopathy[J]. Am J Gastroenterol,
2013,108(9):1458-1463.
Miu H, Salim A, Afzal MS, et al. Comparison of rifaximin and lactulose
with lactulose alone in the treatment of acute hepatic encephalopathy in
patients with liver cirrhosis[J]. Proceeding S.Z.P.G.M.1,2014,28(2):115-119.
Hasan S, Datta S, Bhattacherjee S, et al. A randomized controlled trial
comparing the efficacy of a combination of rifaximin and lactulose
with lactulose only in the treatment of overt hepatic encephalopathy[J].
J Assoc Physicians India,2018,66(1):32-36.
Butt NI, Butt UL, Kakar A, et al. Is lactulose plus rifaximin better than
lactulose alone in the management of hepatic encephalopathy?[J]. J
Coll Physicians Surg Pak,2018,28(2):115-117.
Alsahhar JS, Rahimi RS. Updates on the pathophysiology and
therapeutic targets for hepatic encephalopathy[J]. Curr Opin
Gastroenterol,2019,35(3):145-154.
Kang SH, Lee YB, Lee JH, et al. Rifaximin treatment is associated
with reduced risk of cirrhotic complications and prolonged overall
survival in patients experiencing hepatic encephalopathy[J]. Aliment
Pharmacol Ther,2017,46(9):845-855.
Kaji K, Takaya H, Saikawa S, et al. Rifaximin ameliorates hepatic
encephalopathy and endotoxemia without affecting the gut microbiome
diversity[J]. World J Gastroenterol,2017,23(47):8355-8366.
Sidhu SS, Goyal O, Parker RA, et al. Rifaximin vs. lactulose in treatment
of minimal hepatic encephalopathy[J]. Liver Int,2016,36(3):378-385.
Paik YH, Lee KS, Han KH, et al. Comparison of rifaximin and
lactulose for the treatment of hepatic encephalopathy: a prospective
randomized study[J]. Yonsei Med J,2005,46(3):399-407.
Eltawil KM, Laryea M, Peltekian K, et al. Rifaximin vs. conventional
oral therapy for hepatic encephalopathy: a meta-analysis[J]. World J
Gastroenterol,2012,18(8): 767-777.
Wang Z, Chu P, Wang W. Combination of rifaximin and lactulose
improves clinical efficacy and mortality in patients with hepatic
encephalopathy[J]. Drug Des Devel Ther,2018,13:1-11.

ek H . 2019-05-05

WAR, AR, G UK, . JURMBIRE A48 76 77 T MR &4 K TR JLRAE: —AAMetasy #7[J/CD]. ¥ B AT Ik 2%

E(BFHR), 2019,11(4):32-36.



