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Abstract
BACKGROUND
In clinical work, probiotics are often used to treat

Baishidenge  WCJD | https:/ /www.wjgnet.com

ulcerative colitis (UC). However, it is unclear how and at
which stage probiotics play a role in the treatment of UC.

AlM
To evaluate the efficacy and safety of probiotics vs
placebo in the treatment of UC.

METHODS

PubMed, EMBASE, Cochrane Library, WanFang
Database, and the Chinese Biomedical Database were
searched. Data were extracted and selected using strict
criteria.

RESULTS

Fourteen randomized controlled trials (RCTs) involving
a total of 869 participants to investigate the effects of
probiotics (n = 465) vs placebo (n = 404) on UC were
included, of which nine evaluated the remission rate,
and five estimated the recurrence rate. Compared with
the placebo group, the remission rate of UC patients who
received probiotics was significantly better (relative risk
= 1.36; 95%Cl: 1.11-1.66, P = 0.002). When comparing
the recurrence rate of UC between the probiotics and
placebo groups, it was found that there was a significant
heterogeneity (P = 0.09, I’ = 72%). Subgroup analysis
showed that probiotics alone were better than placebo (P
= 0.004), while combined with others drugs, there was no
significant between the probiotics and placebo groups (P
= 0.95). Four RCTs compared the safety, which showed
that there was no significant difference between the two
groups (P = 0.86).

CONCLUSION

Probiotics have better effects in UC maintenance therapy
than placebo. However, with regard to the recurrence
rate of UC, probiotics alone have benefits in UC than
placebo, while combined with other drugs, probiotics are

2019-03-28 | Volume 27 | Issue 6 |
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not better than placebo.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Probiotics; Placebo; Ulcerative colitis; Meta-
analysis

Feng LW, Zhao Y. Efficacy and safety of probiotics in adults with
ulcerative colitis: A meta-analysis of placebo-controlled trials. Shijie
Huaren Xiaohua Zazhi 2019; 27(6): 367-375

URL: https:/ /www.wjgnet.com/1009-3079/full/v27/i6 /367 htm
DOIL https:/ / dx.doi.org/10.11569/ wcjd.v27.i6.367

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

R A, RN, BB R MetadM T

PRODIRE: W5 R TAET, A0 5 A B KRG IT R HE LM
% (ulcerative colitis, UC), /22 £UCH 7877 F 3 KK 3% %
REVEA . EA—HBoRAER, BA % ALHE. AMetany
BT ESEAR S ZBAAEUCERHFTFE LHELH
897 SRR A, R S A EUCK KW 69422 5 A
FRBHRIE.

i 2

/)
H 5=

R AR, FmBA A AR RBT R HELEH K
(ulcerative colitis, UC), 12 £UCH#) & 57 P 2| R X 4%
% KWAER . IR —M-rAAE R, B Al et

B#9
KA Metasr #7104 7 ik Yok & 4 B 5 2R £ AUC
W 4G ST AR A

Fi%E

# % PubMed, EMBASE, Cochrane Library, 7 7 4k #&
B, PR MBFEETHXLEZER S ZREMNAEUCHE
I3 P 69 R ALAT BB X B8 AT A (randomized controlled trials,
RCTs).

=E

145ARCTs 218694 & H WAL 7. L, % FUC
HFE AR AIORARCTSs, £ T HB LT HAHSTA
RCTs. )b L EUCH T4 AP 091E R, ZKINH A A T
Yo R 0 2% R 3 A 45.5% 34.7%, RR = 1.36,
95%ClL: 1.11-1.66), =# A %t 5 & L (P = 0.002),
B RZ M RGO = 1181, P =0.16, ['=
32%); R EAEUCLEH L7 PO4ER, ZINEFR
BB AT REP = 0.09, 17 = 72%), #t—F L 5HF
KL, Bk R RN R Z AR (P =
0.004), & & A IKA SR L (5-ASA. £
T B FE Ae s vEvh) b g R IR Ak 25 4 AR
, BT FEN(P = 0.95); Wik A B 5 A A
UCH T Py %A, ZIL=4 | 1E R, 55 A
23.1%. 15.3%, =& iR R it 5 & SL(P = 0.86).

E- 37

HEUCHFEMY, Rt ERyAZARLERAR
TR A2 25 4 0 VR R Ve S R R ROR AT EUC R4
S5, R Bk B 69 E R Y R A SR, 12 R 1
W25 M at, % R SRR —F AUCHK T P %
APEARIT

Baishidenge  WCJD | https:/ /www.wjgnet.com

368

B, XE. SERPIRBRNRGRAN L 2R RSk
BUT T, WFRENEHZRTE 2019; 27(6): 367-375
URL: https://www.wjgnet.com/1009-3079/full/v27/i6/367.htm
DOI: https://dx.doi.org/10.11569/wcjd.v27.i6.367

03I

e PS5 7 2% (ulcerative colitis, UC) & — et i)
R E R, FE R K, HREAE, Bl
NHRIRELE GG, wifh, pENHEEERA. B S
G A U, R IT 299 E B RE: E KRR
P N el N b I PIVAE i e ] 7 K
b EOIN A 2 AR B RIR T UCE, B HAEUCHIVR YT 3
JRAKRAEZ KRIER . M —BBOiAER, B o e
1w, AMetaZ il A o A2 B 5 2R RITE U CL2 Al 175
S HYUEFHBIT T R A, DU 8 AR T AEUCIE
PR ) E 2N S AR AR,

1 MRRTSE

1.1 ## #ZRHM U PubMed, EMBASE, Cochrane
library, 377 %54 2R 0 9 45080 e (R 22 A BR A LB 58
2018-08). & {4 FH 3 1] Bl G B8 3A]: ulcerative colitis.

probiotic. Lactobacillus. Bifidobacterium. Escherichia
coli. VERSUSL#3. placebo. UC. ZiEW. A&
A FUFFR . BT KA.

IANFRUE: (13 2B W T UCTE ) 15 5 22 i Al
(B3O ZERF 22 fif 1 BE ML B8 A Fi (controlled trials,
RCTs); Q)N (3) il He (o4 o A B 2 AN 22 B R4 (4)
T B RN KR, (5)6 4 — BUIHi2 B
FiE; (6)RET B 4 SCHISCHR; (7)3R Ak 45 Jm Al & 77
% (8)IEA BTG BLDUE.

Hrbpste: (DAFRCTSHIL; (2)3CIRERE . 2L
e AR ER)SCE; )W FEN RO GRE FL I E &
5L (H i AN UCK G R BIATT; (5)R
PR S 2 Jey A T
1.2 7k FEE R TUCE N R R M,

2019-03-28 | Volume 27 | Issue 6 |



B, & o BRIRBANIRERANL LR I S e s B

XFFUCEMHI Im IR B R, IS /48R N Im AR A
EYFINAiRoIEm

GEAR R E SR TR B OB IAEAR, N T RIS
Bz BEAE . URLRE R 2 . I R LA
#&: CAI(Clinical activity index scores)i¥-43 & W8 NI,

SCHR BRI UL B PAN: SCRRAAA . HdE $R K
AR50 T PP 38 1 2 48 1R 38 AR SCR g N RHEBR A
THEBR T 58 B FE A X, a0 il 88 =07 ),
WIS B & — 3. LRI R E P Cochrane
Handbooks. 10 1 ff (5 KUK - (assessing risk of bias)
TH. [RIR H Jadad VP43 04T SCERIT S VPO (DRENLS
FC V28 75 IR, QW EERIN RS Y, Q)RS
RUTHIESE, 35558, =300 BISCRRIN AT 72 .

it BH CochraneiMEMFE AL ) RevMan
5308t AT Metadh b, THECF R R RAE & H
95%CI, P<0.05 4770 Giit 2 L. INHIEFEIA) 7 o
PRI TSR Py, K58, P>0.10 BP<50%I, AR &0 5
V) TG S i A, R FH [ 8 BB Y AT 5 I AR —
AFFE 25 AT, WIER I BEAL RSB AT & I RAFAE =
JRE (RRIE FEAT T2 53 AT 22 ) U - TR M 0 36 v £

2 B8

2.1 Bk R AR VIR RILIRA E P4k
16574, HoA 303485, 93013095 . di i il 13 S0 R f
FAEL, HERRZHA k. EEMA. Ssiih. SUUk
Fiv REIIE . A E L AERC Ts 519 2120 SCiHk;
e 15 45, ARAE A N FOHERR bRt E AT i H 5 B AT &
R SCRT, AR B4 RCTS (), A459%
NUCTE BN SLEMIRIT, Sk NUCLE AR 4 R 22
BT FTE NIESCHERIS A A H 2. AW N FHERR bR
1, 9% K FH BN RIE = BN LT 51, 8 St O
Rl 8k KIS, 145 SCHRBE U7 1A e 5 F 4
Jadad ¥4y, 59355, 477653, 35735,

22 ZAWMESwRBANEUCESHF FLEMA TR
B R SFEMERILOTA NN T S R
FFEUCTEBN AR S RMIIT R, BILNE SR MERIER
ghFEfabR. AT T RS T HoAh 2 (AR
5-ASA. SASP. Bz, HIZINHIFIFIAAIL L), STt
FEU22 B F o AR R e R AT LA A 9 e 2 A R
FIELAE: KA E"7, VS IR T ™.
SRR R, SR Z AR B (= 11.81,
P =0.16,1° = 32%). S OB R oR: 25 AR s 4
B FLRAREE NA5.5%, REFIH TG FEMER34.7%,
A2 B RTU G 31 A 75 5 G2 kR 2 om T 22 R 0 R 2
(RR = 1.36, 95%CI: 1.11-1.66, 2 = 0.002)(&1).

Baishidenge  WCJD | https:/ /www.wjgnet.com

369

23 HA WS BN AEUCE M 442 i el )7 Zotik
231 BERHG MR JLESTRE RPN T AR S
ZRFITEU CR AR YRR AR 1 TT 2, ¥ LA 5 R 2
TEREE R br. 3T A T HAh 25 (EF5 Tk
A5-ASA. EIDFIME. BER NG EIEIN), 25504 5t 1207
DN 2. BT AR A B AR R X
BT BT, LB+ AR B+ S BT B (= B0,
TR ™. R B, S0 2 (A e R R
PE(y® = 14.06, P = 0.007, 17 = 72%)(K2), K BENLRLN
BRI 7R o A TR U CR AR A RR G2 M 1R T R0 22
% HRZHAHURR = 1.16, 95% CI: 0.98-1.38, P = 0.09).
2.3.2 LALLM R BE AT WA S BE
FZG 2 L R IR, S FE R AAEAE S My = 0.00, P =
1.00, 7% = 0%), K FH [ 52 RN AR AL R 36 2E B UCHE
FEGRAR T 205 2 BRI FR AL A ABA(61.8%:66.4%, RR =
0.95, 95%CI: 0.80-1.12, P = 0.55; S22, &HF7T
ZIBIATEAE SRy * =0.98,P=0.32,77 = 0), R &
SN AY R i A T T U CTE s S 5 R 17 3
i T RN R 2H.(48.6%H.7.4%, RR = 7.00, 95%CI:
1.85-26.56, P = 0.004)(/&43).

24 BAW S ERALUCH T %Ak A4
FEl2 228 s TR T WA R RRORLTE L. H LR
RN ARSI, EHBAE. 5. Bo. ek, sk
e SRIE. TRZAE, R EAN R RS, KA A
298 H G ANEER AT BATH R, R R, S
R IIAAFAER T NE(® = 1.26, P = 074,17 = 0). FH]
B HIL 288 AR L 43 AT 3 AT S5 7 2 A B AR RSO R AR
HN23.1%, RN R 15.3%, PidLJoi B2 R
(RR = 0.96, 95%CI: 0.64-1.45, P = 0.86)([&l4).

2.5 B EAmbr ot a4 5 L RGRITEUCTE Zh 5 5
GBIy BRI AT (BS), BN AT HEAIFR, 42
TN R A8 15 /8 o 2 2B T 5 2 B RIAE U C R A A 4
FEEE SR 30O BT I SCHR B D (<54, WA R 3R
e 5.

317E

UCHE—Fpi2 M AR 7 ST G s, T AE. 5
R, o R £ i T (¥ SR E. BRAR YR T
R A% R SRR W 2R, BEIEM
. B ATE BUIRIT 259 3 EAHE: ZIE KRR
GBI AR RO R T R 25, I AR — LR
TR BN, 2 E R EUCHETT R B 4l
RIEARHE . 2 A AT RECE LA R LA TR FEVEA: (1)
VAT Thy/Th 41 P (RN T S e T RER Y, (2)2
J3E F) P A5, A 50075 B (1t P A K, (3 )4 IINE-

2019-03-28 | Volume 27 | Issue 6 |



BN, F. ;mEBRIRARZANRERAN LRGSR SRS BT

® 1 AAAEIVERER

SE3 B R RS2 ) HEEH LZRIFIA R ESHER/ZRF 312 (wk) JadadiEp
KatoZ"*2004 20 (10/10) WA TEAREESL+ ZRIF) + SASP ZEFR(4/3) 12 4
(=P SASPT5-ASA T5-ASA
FurrieZ['"2005 18 (9/9) EWEMEGER, £ ZRF+3XR, R8sk ZEfR(5/3) 4 5
EE FHIEIFTIIRE-ASA 5-ASA
SoodZ=""2009 147 (77/70) VSL#3 LRI 2EfR(25/7) 12 5
ENE
MattheZ""92010 57 (46/11) Kpr&1917 LR 2ER2(20/3) 8 4
NgZ292010 28 (14/14) VSL#3 LRI LERR(7/5) 8 3
FE
TursiZ5?"2010 144 (71/73) VSL#3 LRI ZEfi# (31/23) 8 4
=wl
TamakiZ?#2015 47 (24/23) EIUSATEI536 ZRIFA LERR(15/12) 8 5
SFN
Petersen"?® 40 (19/21) HIRDEN wk)+ X MERIDE(1E)+Z-F+EM  EFR(13/16) 8 4
2014 &= 7T &ENissle 1917+ Sers
BEIAT
Hengameh2¥ 40 (19/21) RIDE(N wk)+ K FRRIDEN wk)+ZRF ZEfR(14/15) 8 5
2016 ;=& A F&ENissle1917
KruisZ291997 103 (50/53) RKBHFE1917+ LRI + 5-ASA 2K (8/6) 12 3
=E 5-ASA
CuiZ*2004 30 (15/15) NEME_BOSE LRI CERD) 2R(3/14) 8 3
hE
WildtZ"2011 32 (20/12) SUSATE LRI 2R (15/11) 52 5
BE
YoshimatsuZs”* 46 (23/23) AEBE. BEBR LR+ IR ER(7/10) 48 4
2015 B BH. BRENE(= RN
BX&E) + =D AIED, SERMAERS
SR BN TR
IZ0$
MatsuokaZ® 82 (43/39) U +5-ASA ZRIF+5-ASA EK(22/19) 48 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
Furrie 2005 5 10 3 10 3.2% 1.67 [0.54, 5.17] T
Hengameh 2016 14 19 15 21 15.2% 1.03 [0.70, 1.51]
Kato 2004 4 10 3 10 3.2% 1.33 [0.40, 4.49] —_—
Matthes 2010 29 70 7 20 11.6% 1.18 [0.61, 2.29] —t—
NG 2010 7 14 5 14 5.3% 1.40 [0.58, 3.36] —T
Petersen 2014 13 19 16 21 16.2% 0.90 [0.61, 1.32] —r
Sood 2009 25 77 7 70 7.8% 3.25[1.50, 7.03] —_—
Tamaki 2015 15 24 12 23 13.1% 1.20 [0.73, 1.97] ——
Tuisi 2010 31 71 23 73 24.2% 1.39 [0.90, 2.13] — B
Total (95%CI) 314 262 100.0% 1.36 [1.11, 1.66] ¢
Total events 143 91
Heterogeneity: Chi* = 11.81, df = 8 (P = 0.16); 7 = 32% ‘ L L !
0.01 0.1 1 10 100

Test for overall effect: Z = 3.03 (P = 0.002)

Favours [control]

Favours [experimental]

1

J3aishideng®

BEESZRRERBIT SRS IS SERNSRLR.

WCJD | https://www.wjgnet.com

370

2019-03-28 | Volume 27 | Issue 6 |



B, & o BRIRBANIRERANL LR I S e s B

Experimental Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Cui 2004 12 15 1 15 1.2% 12.00[1.78, 81.06] l
Kruis 1997 42 50 47 53 55.7% 0.95[0.81, 1.11]
Matsuoka 2018 21 43 20 39 25.6% 0.95 [0.62, 1.47] —-—
Wildt 2011 5 20 1 12 1.5% 3.00 [0.40, 22.71]
Yoshimatsu 2015 16 23 13 23 15.9% 1.23[0.79, 1.93] 1
Total (95%CI) 151 142 100.0% 1.16 [0.98, 1.38] 'S
Total events 96 82
Heterogeneity: Chi* = 14.06, df = 4 (P = 0.007); I = 72% : : : ‘
0.01 0.1 1 10 100

Test for overall effect: Z = 1.69 (P<0.09)

Favours [experimental]  Favours [control]

B 2 SHERSLZENERFITENCERPEFERITSRER.

Experimental Control

Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
2.1.1 New Subgroup

Cui 2004 12 15 1 15 1.1% 12.00 [1.78 81.06]

Wildt 2011 5 20 1 12 1.4% 3.00 [0.40, 22.71]

Subtotal (95%CI) 35 27 2.5% 7.00 [1.85, 26.56] ‘
Total events 17 2

Heterogeneity: Chi’* = 0.98, df = 1 (P = 0.32); 2 = 0%

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

2.1.2 New Subgroup

Kruis 1997 42 50 47 53 50.8% 0.95[0.81, 1.11] n

Matsuoka 2018 21 43 20 39 23.3% 0.95 [0.62, 1.47] ——

Tamaki 2015 21 43 20 39 23.3% 0.95[0.62, 1.12] —r

Subtotal (95%CI) 136 131 97.5% 0.95[0.80, 1.12] .

Total events 84 87

Heterogeneity: Chi® = 0.00, df = 2 (P = 1.00); 2 = 0%

Test for overall effect: Z = 0.60 (P = 0.55)

Total (95%CI) 171 158 100.0% 1.10[0.93, 1.31] *

Total events 101 89

Heterogeneity: Chi? = 11.45, df = 4 (P = 0.02); 7 = 65% 0‘. o1 0" . . 1‘0 100‘

Test for overall effect: Z = 1.09 (P = 0.28)

Test for subgroup differences: Chi* = 8.49, df = 1 (P = 0.004); I = 88.2%

Favours [experimental]  Favours [control]

3 BEESZRFITERB TSR ERRIAL R RIS LR (WA D).
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5, WARAEDS 2 NMEIRIIES 8. O T 3 2t A B AEUC
TR S HIEARIEE A, A 20K 2 2 B 5 2RI
UCTRIT A B BURT R02EAT b, DU u 2 A W AE U Cll
PRIGTT B B P S AR B

KTt AERRITUCHIMetadr B IFA b WL, (BARAT]
KR 7y 12 LA 2 2E B 5 H A 254, dn 7K IR il 771
FEUCIHRIT TR, SEprEh ER R UCKIE S
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ZERY NI TE T, S TR T TG = 11.81,
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T PR NAS.5%, ZRFIHIE FEMEERN34.7%, &
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Experimental Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
2.1.1UC
Kruis 1997 5 58 8 60 24.0% 0.65 [0.22, 1.86] _ m
Matthes 2010 37 68 10 20 47.3% 1.09 [0.67, 1.78] i
Tamaki 2015 1 24 0 23 1.6% 2.88[0.12, 67.29]
Tursi 2010 8 71 9 73 27.1% 0.91 [0.37, 2.24] N
Subtotal (95% CI) 221 176 100.0% 0.96 [0.64, 1.45] D o
Total events 51 27
Heterogeneity: Chi? = 1.26, df = 3 (P = 0.74); I* = 0%
Test for overall effect: Z = 0.18 (P = 0.86)
Total (95% CI) 221 176  100.0% 0.96 [0.64, 1.45] D
Total events 51 27
Heterogeneity: Chi? = 1.26, df = 3 (P = 0.74); I* = 0% ‘ ! | |
0.01 0.1 1 10 100

Test for overall effect: Z = 0.18 (P = 0.86)
Test for subgroup differences: Not applicable

Favours [experimental]  Favours [control]

4 BWERSLRFIERBITEHISETS PIVEIERLLR.
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LRGP = 0.004), T 71 42 B BA B H AL 29 5
RIS HABZI A LR Gi T 2455 (P = 0.95).H1 =
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