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Abstract

BACKGROUND

In this study, we performed a meta-analysis to
comprehensively evaluate both domestic and foreign
randomized controlled trials (RCTs) related to the
treatment of severe acute pancreatitis with probiotics
published between 2005 and 2019 to clarify if probiotic
treatment has a positive impact on patients” hospital stay,
duration of abdominal pain, death, secondary infection,
multiple organ failure, and other prognostic-related
indicators.

AlM
To evaluate the clinical efficacy of probiotics in the
treatment of SAP.

METHODS

RCTs evaluating the effectiveness of probiotic therapy in
SAP patients were searched in databases such as CNKI,
Wanfang Med Online, VIP, PubMed, and Cochrane. The
quality of the included articles was assessed and possible
biases among them were analyzed. We performed all
statistical analyses with Revman 5.3 software.

RESULTS

A total of 14 trials with 921 patients were involved in the
study. Meta-analysis showed that there were significant
differences in secondary infection (P < 0.0001), mean
hospital stay (P < 0.0001), mean time to abdominal pain
relief (P < 0.0001), mortality (P = 0.03), and the incidence
of secondary multiorgan failure (P = 0.01) between the
study group and control group.

CONCLUSION
According to this meta-analysis, probiotic treatment

2020-10-28 | Volume 28 | Issue 20 |



could significantly shorten the length of hospital stay,
alleviate abdominal pain, and reduce the risk of secondary
infection, death, and secondary multiple organ failure.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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KEIFE"T 2015 25 25 BIER 241 VR, IBEERNE, B8%8, CRNESS
Bt==E" 2015 48 48 U 2g [FRVE, BEERNE, KRBRE CRUEBREIESENES
KgeEs"" 2014 20 19 KHE Visy GRRRAL, ICUBITEIE, SIAXK, HRINIESE

. PR e s o
BVEE" 2014 52 52 ) 270g RV, IEREmRINE, R RRR

[

S 2012 18 17 2XEZ 500 mg IS EERRINE, =AY, CRPIREMNT), 6T, TAKRS
ETIAEY 2009 20 25 BIER 420 mg T, FRERRLAIREIRID, (EiiVE, BIRE=RES

ICU: SEIRIPZ; 19G: RRIREDG; IgM: RBIRESM; TNF-a: [IBIANER S o; IL: BBIRSTE; CRP: CRNES.

Karakan 2007
Olah A 2007
Sharma 2011
FAttk 2 2015
HENTAT 2009
RIRER 2015

AT 2012
Ut 2017
SRF5H 2014

i 2019

FHL2018
FH5fE 2018
TECET 2014

JEFEERE 2017

Incormplete outcome data (attrition bias)

. . Allocation concealment (selection bias)

. . Blinding of participants and personnel (perform bias)

. . Blinding of outcome assessment (detection bias)

)
o
5
o -
S o
© £
2 <8
S £
3 <8
¥ T
£ L 3
3 g &
& 8 &
® ®
@
® L AL 2K
@ ® e
® ® O
® ® e
® ® e
@ ® e
] L 2K AK K
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S ® e
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B BRI 5 R 45 RAAK, i WU AR,
SREONRE TS, SUEBRIR A B E LT 69T 5 I
FREL (] AR 22 52, oMU MRy, 45 RAaf ik
B AEBES 34T SET 04y ARG . dhk
% % B DI RE TSR S B3R R JC W R R R i fey, PRSI T
TR RN R G IR BE AR, Tl
I AR IRIR BRI I PRAE R, AR BB 4
it T RE AR A A i ey £ AL,

3 e

AMeta 7 45 R o FHIFB0m N E 776 EH 8
B AT 5/ SAP £ 2 AT e B 1), BRAR B # OSB3R,
B0 S APYR RGP I 26, PRI 22 2% B v 1) A A2 DA
e A R ) IR ).

2015424 R RGPVE K ffiMeta /T iR, SAPREA
BRI S B AR LR, Z88E =l R A
B kR R A R A G E X, S AMetady
Mk AR . AMetaZ> Hr 3L N 1455 dh A8 SCHR,
HAp20154 f5 BRI SCRAT TR, AR R RGN
SCHR N TRS HR AN SCCHER, HAIN— 58 S UK IR FEAR
BEHLA HERER™, 20104F (The Lancet) &K% 1 faf= T
A R R SR 2R B AT I R A 45 SR, T AR %
BRISBETE, HEN SR DL R 56 1 St 3504 B K . K
BesselinkZ PR30 45 T8 N AMeta 7 (I 55 STk
HEAT SO AT, g5 TR W62 5 X IR 2 B 3 AT
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Fra st LR Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI 1V, random, 95%CI
Sharma 2011 9.69 9.69 24 13.23 18.19 26 6.3% -3.54[-11.53, 4.45] —
FAatthz 2015 262 93 48 327 106 48 13.5% -6.50[-10.49,-2.51] I
EETTZT 2009 118 34 20 134 52 25 17.6% -1.60[-4.12,0.92] -
SR 2015 271 11 25 388 167 25 6.5% -11.70 [-19.54, -3.86]
1B 2012 21.24 6.87 18 3213 9.52 17 10.0% -10.89 [-16.42, -5.36] —
AR 2017 20.75 4.62 34 24.18 5.06 34 18.2% -3.43[-5.73,-1.13] -
i 2019 1734 512 27 1867 515 24 167% -1.33[-4.15, 1.49] -
HCET 2014 277 123 52 352 134 52 11.2% -7.50 [12.44, -2.56] e
Total (95%CI) 248 251 100.0%  -4.92 [-7.29, -2.55] <>
Heterogeneity: Tau® = 6.69; Chi’ = 20.08, df = 7 (P = 0.005); * = 65%

20 10 0 10 20

Test for overall effect: Z = 4.06 (P < 0.0001) Favours [222471] Favours [244E]

2 TSRORAN: (EFE SR,

A el Mean difference Mean difference

Study or subgroup  Mean SD Total Mean SD Total Weight IV, random, 95%Cl 1V, random, 95%CI
1.1.1 BID
BEITLT 2009 11.8 34 20 134 52 25 185% -1.60[-4.12, 0.92] -
% 2019 17.34 512 27 18.67 5.15 24 17.7% -1.33[-4.15, 1.49] -
Subtotal (95%CI) 47 49 36.1% -1.48[-73.36, 0.40] ¥
Heterogeneity: Tau® = 0.00; Chi’ = 0.02, df = 1 (P = 0.89); /> = 0%
Test for overall effect: Z7 = 1.54 (P = 0.12)
1.1.2 TID
FAftt2 2015 26.2 93 48 327 10.6 48 14.5% -6.50[-10.49, -2.51] -
Fk{0% 2015 271 11 25 38.8 16.7 25 7.2%-11.70 [-19.54, -3.86] -
RE 2012 21.24 6.87 18 32.13 9.52 17 10.9%-10.89 [-16.42, -5.36] -
U 2017 20.75 4.62 34 24.18 5.06 34 19.0% -3.43[-5.73,-1.13] =
HYET 2014 27.7 12.3 52 35.2 13.4 52 12.2% -7.50 [-12.44, -2.56] -
Subtotal (95%CI) 177 176  63.9% -7.10 [-10.25, -3.94] +
Heterogeneity: Tau® = 7.23; Chi* = 10.02, df = 4 (P = 0.04); I* = 60%
Test for overall effect: 7 = 4.41 (P < 0.0001)
Total (95%CI) 224 225 100.0% -5.07 [-7.62, -2.53] ]

s 2 _ CChi2 — _ — .2 =700 [ } 1 {
Heterogeneity: Tau” = 7.47; Chi® = 20.28, df = 6 (P = 0.003); I* = 70% Hoo 50 0 50 100

Test for overall effect: Z = 3.91 (P < 0.0001)

Test for subaroup differences: Chi? = 8.99, df = 1 (P = 0.003); 7 = 88.9% Favours [experimental] Favours [control]

3 SIREM: HEbrbTiEI22R/ BLAFI3 R/ BLATT A DT RN BRAREIDITER.
0 SE (MD) : 55 MALTHUEAES K& BAH M n] 7= A 73 s S e 3k iR
A H-A (secretory immunoglobulin-A, SIgA), SIgA-5#H N A
o4 95 S AR, 3R 56) 6 2, T L5 JEL A 6 W 824
\ M, AT RESURIAER. IEF 50N NMEWGE N
FEAE 2 AR B, TR T S AR AL ) TR R, TR 9

\ MBS T A TE R T 2 TR TR SR 2% 1), P A 2
| ARG, A BT IHATE RS B B DI RE T . SAP R
PR R A 4 5 ROIE SR B, KB RAEN TR U )

‘ MD TEREI R, FEUGE YN R A2 B 40 EL R IR TE, 1k
INTE ) e BERE DR, SE R BOEEE; [, BT
KA. PRI R R0 Z gL, )
T3 UV TE WA L, S BV IE WAL, Gl
B, KadiyalaZE® fIChoi ™A N YL A2 23 5 1
BEREAS /& RIS AP TS [T fE R R 3. SinghZE AN

i
I
\"‘\O\_\_

5 T 3 T T . T T
-20 -10 0 10 20

4 RN EREITRIE.

TR R X, MR LT R R AR g
RO PRIV E =, N a7 AR R, 15

AMeta 73 Hr T LI ER.

B 8 A A RS R B G 4 2
(mucosal-associated lymphoid tissue, MALT), MALT{E /%
TECRA BT B2 S 28 S5 o, o R B 6122 577 40 L) R 114 e S B
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Faaslcs| R Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight 1V, fixed, 95%Cl 1V, fixed, 95%Cl
karakan 2007 2 15 4 15  15.0% 0.50 [0.11, 2.33] - = |
Olah A 2007 2 33 6 29 24.0% 0.29 [0.06, 1.34] - &
Sharma 2011 2 24 2 26 7.2% 1.08 [0.17, 7.10] -1
BEYTZT 2009 1 20 2 25 6.7% 0.63 [0.06, 6.41]
RE 2012 0 18 1 17 5.8% 0.32[0.01, 7.26]
PERL 2017 2 34 4 34 15.0% 0.50 [0.10, 2.55] e
i 2019 127 2 24 79%  0.44[0.04, 4.60]
T/ 2018 3 28 5 29 184%  0.62[0.16, 2.36] —_—
Total (95%CI) 199 199 100.0% 0.51 [0.27, 0.94] i
Total event 13 26
Heterogeneity: Chi® = 1.35, df = 7 (P = 0.99); /> = 0% f f l i
Test for overall effect: Z = 2.15 (P = 0.03) 0.01 0.1 1 10 100

Favours [#54:E4] Favours [Z2/7]

5 TSR REUHNEREEBNERDITER.

A TR Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight 1V, fixed, 95%Cl 1V, fixed, 95%Cl
Olah A 2007 9 33 15 29 22.8% 0.53 [0.27, 1.02] —
Fatthzs 2015 3 48 8 48 11.4% 0.38[0.11, 1.33] —_—
RELRH 2017 8 34 16 34 22.8% 0.50 [0.25, 1.01] ——]
5 2019 5 27 8 24 121% 0.56 [0.21, 1.47] —
THpfH 2018 6 28 15 29 21.0% 0.41[0.19, 0.91] -
VAT 2014 3 52 7 52 10.0% 0.43 [0.12, 1.57] —_—
Total (95%CI) 222 216 100.0% 0.47 [0.33, 0.67] &
Total event 34 69
Heterogeneity: Chi® = 0.49, df = 5 (P = 0.99); 7 = 0% I f ' |

T T
0.01 0.1 1 10 100

Test for overall effect: Z = 4.16 (P < 0.0001) Favours [Z2f7]]] Favours [34/5 1]

B 6 SRR BEXBERHEDTREEHNAERITER.

LB Erdauill Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight 1V, fixed, 95%CI 1V, fixed, 95%CI
Karakan 2007 1 15 2 15 7.8% 0.50 [0.05, 4.94]
Olah A 2007 5 33 9 29 37.5% 0.49 [0.18, 1.29] — &
B 2017 6 34 14 34 547%  0.43[0.19, 0.98] ——
Total (95%CI) 82 78 100.0% 0.46 [0.25, 0.84] -
Total event 12 25
Heterogeneity: Chi® = 0.05, df = 2 (P = 0.98); /* = 0% I ' I

1
0.01 01 1 10 100

Test for overall effect: Z = 2.52 (P = 0.01) Favours [experimental] Favours [control]

B 7 SN DREVERBRREDTREEBMNARRDITER.

fastEs| sl Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, random, 95%ClI 1V, randomlV, 95%CI
stz 2015 52 1.6 48 84 2.1 48 22.8% -3.20[-3.95, -2.45] -
SR(21E 2015 20.5 6.3 25 336 78 25 16.2% -13.10 [-17.03, -9.17] -
46 2012 10.03 3.21 18 14.77 4.35 17 19.6% -4.74 [-7.28, -2.20] -
% 2019 6.63 1.01 27 7.21 0.88 24 23.0% -0.58[-1.10, -0.06] -
AT 2014 20.2 75 52 314 84 52 18.4% -11.20 [-14.26, -8.14] —
Total (95%CI) 170 166 100.0% -5.97 [-8.85, -3.09] *
Heterogeneity: Tau? = 9.29; Chi? = 107.84, df = 4 (P < 0.00001); 7* = 96% i y !

=20 -10 0 10 20

Test for overall effect: Z = 4.07 (P < 0.0001) Favours [24/LE4] Favours [Z2&1]

8 TSR IR ERREUED.

BRI, R IE e he s, FRpEEErE, 4 4l
M 29 1E R 4 1 5 i fi e 5 B RS AL g LIk, SN o AR R T SAPRY T R TR A
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FRAETA R Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI 1V, random, 95%CI
5.3.1TID
Filt < 2015 52 1.6 48 84 21 48 27.3%  -3.20[-3.95, -2.45] -
SRR 2015 205 6.3 25 336 78 25 22.8% -13.10 [-17.03, -9.17] —
BT 2012 10.03 3.21 18 14.77 4.35 17 25.4% -4.74 [-7.28, -2.20] —=
WA 2014 202 75 52 314 84 52 24.5% -11.20 [-14.26, -8.14] —a—
Subtotal (95%CI) 143 142 100.0% -7.81 [-12.35, -3.27] R il
Heterogeneity: Tau® = 19.46; Chi® = 46.58, df = 3 (P < 0.00001); /* = 94%
Test for overall effect: Z = 3.37 (P = 0.0007)
5.3.2 Bid
i 2019 6.63 1.01 27 7.21 0.88 24 100.0%  -0.58 [-1.10, -0.06] !
Subtotal (95%CI) 27 24 100.0% -0.58 [-1.10, -0.06]
Heterogeneity: Not applicable
Test for overall effect: 27 = 2.19 (P = 0.03)
-20 -10 0 020
Test for subgroug differences: Chi? = 9.62, df = 1 (P = 0.002); 7* = 89.6% Favours [#:4:(#] Favours [Z/1]
9 SIRULM: IEREFRFLRETEI2R/ BLAFI3 R/ BLE A DT R N BRAREL DTS R.
JTIRITH, IRIEAMetasM TSR, S AEREMRERK A RS APEE WERTI 8], MR E, gk

HES™, [RI BT X B FE b B )8, BLJS I8 F AT KR
A%, Z L REHURUE I R R8I0 LAIE B 25 24 iR TSAP
(K177 2L

EREE

I St IR R A B EE AR, HAEIR K (severe
acute pancreatitis, SAP)IYAYT N - HAFF il g 77
(24-72 WZ ), A7 BT ORaP Bkl s o e LA K s/ i T 7
FERE AL, NI FEAICS APAH SC I ARCRE I XU, & A2 T /2 —
FRVET IR H N T (3L A4 R 70, 7E i TE i Re A
T Jl i DR R RSN, M T i A 3L, R i e
BRIP4, NI ORI R 5 b, AT 535 S AP
UG, IR E N ANEF TR T 2 88 A2 IR T SAPH]
BEALO RS, (F2 T & MO AR R /D, 158
WA G —, WEIaIrA— 8, BRAHEAFH—A 0
AT SAPHI TR S PE R L.

LYl

ATt Fe A KRR [ A AR 23 A T VR ST S AP HIBEATL
MBI BRI LT, F 2R RS PPN I
T, ANt 25 26 B T SAPYR YT IR 5 A AU 45 R,
D ARAS F 2 2E BV YT SAPIR BEIIR AR, AT A Rl
PRI R TR, R SRR A BN TR, B E RE TR
FRAERE

RIRG, MK 225 H ARG LURSET R, 15 kK
BON IR AE AR AT B I 1)« SRR FR AN 1], P fIR AR AL K
Be, Gk 2% H DIRETEN, FRARSET 5T & 7 slA i
AGEHAE S, IR 2 5 T B A BIRIR T ROCR.
N RHE 2 A B N F IR YT S AP, Tiat B 1A A 6 AR
P X

LI T*

AW FEE IS K 222005-20 194F [H P 41 K R 1 78 A2 BRVR T T
SAPHIBEALNT HEREE, 42 B A% g N AHERR bR fe,
PN ATFF A bR ARG, 2o iR s STk, Wede 3 i i
] (mean £ SD), IJRFFLENS [A](mean £ SD), 4k & &4 (n),
PR L2 48 B IR W (n), JET ()55, 1 HRevman
53T E IS, RS IRPIE IR i
X HRA R 2 Rt B A SRR X

ARSI B 25 0 M 14T AR HEI6 (IR FU 2 2R, f
ZAFHEE: a4 RS AL B I 1), R Rp ket 1],
MRBGR, R L 8T INRERER LRI R %
RN IR AL 22 e B G vt 228 3 W] T S AR a7
SAPREHGE B TG, A i N T IR AIBTT
SAPHRA T UEHE SCRF, T2 IISAPEE SR AUH Y, AL
{10, AT TBE IR R, BRI AE R KUK

AR 29 ANBesselinkZE K11 PR FEHL xR 56

foudi )= (randomized controlled trials, RCTs)f 336 Kk, 43 Hr4h
Awtst Hbr B Metas 7, GIEgi 2 PRIZET R UL 2 4 E e vl K A R AR I AT
SEIRENLN IR 45 IR, gt R kR, il A RITEG TR, Rz O S B, W
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THER R, SRR 2SR U MR e, HAAHIOR R A R
SCHR, RIZARI AT B S BREE, DI 3% 30
BRL IR 2> T BRI eyt ORI FEHERR T %S0k,
3 SIS M etazr T AR 04518, ARBEFTAA,
i AL AT SAPA 225 (K7 2. I IDRE SR, VA28 A
i A R AR T ROR IS A IR B AR i W RS
A R TE AT, S S R G B 18 R e
BEbE. AT TS5 R HE) ™ 28 2E BIVR YT SAPHR Bt B 1852
Fr, BCESAPEHERITUG, Wb B SET, NIRRT
SAPIRUEHT T4

=

SISO SRS 2 AW FEAE RS R A SCOCHRE B4l
2 H i “probiotics” BX “prebiotics” Fl “acute
pancreatitis” , 8 H I SCRREUR 2, F7 G 99 N bR i) STk
b BT i S RS R A AR R, PR,
TER A 2R 1 AT B GO NARVE () SCHR, P8 I A5 152 SR,
IR NBIRCTs. AR T 7 1) HLAE F-Hi
RIRITSAPIBI I, BeAET7V%: ARsLEs, shscss, It
PRI AT R
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