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(4607 Bl VLBW J 7= L), Meta 4347 & BRIIUST V8 25 A BT AE 0 5 B AIC VIBW J4 7% JL NEC B &R [RR=0.47;
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Prophylactic probiotics for preventing necrotizing enterocolitis and reducing
mortality in very low birth weight infants: a Meta analysis

WANG Xiao-Ling, LI Xiong, KANG Lan, WANG Sheng-Hui, DONG Wen-Bin. Department of Neonatolgy, Affiliated
Hospital of Luzhou Medical College, Luzhou, Sichuan 646000, China (Email: wangxI831101@163.com)

Abstract: Objective To systematically evaluate the efficacy and safety of probiotic supplementation for
preventing necrotizing enterocolitis (NEC) and reducing mortality in preterm very low birth weight (VLBW) infants.
Methods The randomized controlled trials (RCTs) about probiotics for preventing NEC in preterm neonates were
searched in PubMed, EMbase, Cochrane Central Register of Controlled Trials (CENTRAL), the ISI Web of Knowledge
databases, China Biology Medicine disc (CBM), China National Knowledge Infrastructure (CNKI), Weipu and Wanfang
Data from their establishment to March 2014. The Cochrane Collaboration's RevMan 5.1 Software was used for a Meta
analysis. Results A total of 21 RCTs involving 4607 preterm VLBW infants were eligible for inclusion in the Meta
analysis. The Meta analysis showed that probiotic supplement was associated with a significantly decreased risk of NEC
in preterm VLBW infants (RR=0.47; 95%CI: 0.35-0.62; P<0.001). Risk of mortality was also significantly reduced in the
probiotic group (RR=0.63; 95%CI: 0.51-0.78; P<0.01). Probiotic supplement did not decrease the risk for sepsis (RR=0.87;
95%CI: 0.72-1.06; P=0.17) and NEC related mortality (RR=0.68; 95%CTI: 0.31-1.48, P=0.33). Conclusions The results
confirm that probiotic supplement can reduce risk of NEC and mortality in preterm VLBW infants. However, the long-
term effects and safety of probiotics need to be assessed in large trials.

[Chin J Contemp Pediatr, 2015, 17(8): 852-858]
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weight, VLBW ) F.p= LM, #F5 W] VLBW H 7=
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oy AT e WoEssh il
WEE R i
Bin-Nun 2005 72 73 <1500 g a 0,2.8.® 3
Braga 2011" 119 112 <1500 g IBfMBB D,2,3 5
Costalos 2003 51 36 28~32 J SB D,Q,0, B mAEmpEEmE 5
Dani 2002"" 295 290 <1500 g/<33 J& LB D,Q,d, Rgyy 4
Demirel 2013 135 136 <1500 /<32 J& SB D0,2.,3,® 5
Fernandez-Carrocera 2013 75 75 <1500 g b DO.® 5
Kitajima 1997" 45 46 <1500 g BB D. @, , SUATH EM R 3
Lin 2005 180 187 <1500 g IBfIBBE D,2.0 4
Lin 2008 217 217 <1500 g/<34 J# IBMBB D.Q0,0.,@ 5
Manzoni 2006 39 41 <1500 g LB 0,©.3 4
Manzoni 2009!** 151 168 <1500 g BB 0,2.3® 5
Mihatsch 2010™ 91 89 <1500 g/<30 J BB ORONONO) 5
Mohan 2006"" 21 17 <1500 g/<34 Ji BB ) 4
Oncel 20147 200 200 <1500 g/<32 J LB 0,9.0,® §
Rojas 2012 178 184 <1500 g LB 0,2.® 5
Rougé 2009™ 45 49 <1500 g/<32 J& LBAIBB O.®.,3 5
Samanta 2009 92 95 <1500 g/<32 Jl IBfIBB D,2.3 3
Sari 2011 110 111 <1500 g/<32 J& LB D0.2,8,@ 5
Serce 2013 104 104 <1500 g/<32 Jf SB D0.0,8,@ 5
Stratiki 2007 38 31 <1500 g/<34 J# BB 0,2, 5
Underwood 2009 61 29 750~1500 ¢/<34 &l  LBAIBB (D 5
TE: CTRAEBRET b, Q" FEFLRRE . PEABERREANUSAT R MR AN b HEERRFLAT R . BRI . RS
HIPIFAT B . SUBCAT B g IARERR B TR & 1500 BB: BULFFE; LB: FLRRW,; SB: ERRER. “WEIEHR” ., QR NEC &A%,
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Probiotics Placebo Risk Ratio Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

BB

Kitajima H 18997 0 45 0 46 MNot estimable

Manzoni P 2009 0 15 10 168 6.7% 0.05[0.00,080)

Mihatsch WA 2010 2 91 4 89 2.7% 0.49[0.09, 2.60] - = |

Mohan R 2006 2 21 1 17 0.7% 1.62[0.16,16.37] —

Stratiki Z 2007 0 38 3 K}l 26% 0.12(0.01,2.19] ¢

Subtotal (95% ClI) 346 351 12.8%  0.25[0.09, 0.68] -

Total events 4 18

Heterogeneity: Chi*= 4,53, df=3 (P=0.21); F=34%
Test for overall effect Z=2.72 (P=0.007)

LB
Dani C 2002 4 295 8 290 5.4% 0.49[0.15,1.61] - 1
Manzoni P 2006 1 39 3 41 2.0% 0.35[0.04, 3.23] —
Oncel MY 2014 8 200 10 200 6.8% 0.80[0.32,1.99) /T
Rojas MA 2012 6 176 10 184 6.6% 0.63[0.23,1.69] -1
Sari FN 2011 6 110 10 111 6.7% 0.61[0.23,1.61] — =1
Subtotal (95% CI) 820 826 27.5%  0.62[0.38, 1.00] <&
Total events 25 41

Heterogeneity: Chi*=0.71, df= 4 (P=0.95); F= 0%
Test for overall effect: Z=1.94 (P = 0.05)

BB+LB

Braga TD 2011 o 119 4 112 31% 010[0.01,1.92) ¥
Lin HC 2005 2 180 10 187 6.6% 0.21[0.05,0.94]

Lin HC 2008 4 N7 14 217 95% 0.29[0.10,0.85]

Rougé C 2009 2 45 1 49  06% 218([0.20,623.21]

Samanta M 2008 5 92 15 95 10.0% 0.34[013,0891)]

Underwood MA 2009 2 61 1 29  09% 0.95(0.08,10.08]

Subtotal (95% CI) 714 689 30.7%  0.33[0.19, 0.58]

Total events 15 45

Heterogeneity: Chi*= 4.25 df=5(P=051); F=0%
Test for overall effect: Z= 3.81 (P = 0.0001)

Others
Bin-Nun A 2005 1 72 10 73 BT% 010([0.01,0.77]
Costalos C 2003 5 51 B 36 47% 0.59[0.19,1.78] —
Demirel G 2013 B 135 7 136 47% 0.86[0.30, 2.50] —
Fernandez-C LA 2013 B 75 12 78 81% 0.50[0.20,1.26] B
Serce 0 2013 7104 7104  47% 1.00([0.36, 2.75] —
Subtotal (95% CI) 437 424 29.0%  0.56[0.35,0.91]
Total events 25 42

Heterogeneity: Chi*= 467, df=4 (P=032);F=14%
Test for overall effect: Z=2.36 (P =0.02)

. 0|H~ ’HH

Total (95% CI) 2317 2290 100.0%  0.47[0.35, 0.62]
Total events 69 146

Heterogeneity: Chi*=17.37, df=13 (P = 0.56), F=0%

Test for overall effect: Z=5.38 (P = 0.00001)

Test for subaroup differences: Not annlicahle

001 01 1 10 100
Favours Probiotics Favours Placebo

B 1 F=HABEX Bell 483 = 2 #3 NEC HISNaaI R4k E

2.3  #RAEFXT M IR BRI N IE % & A0 P=0.17], &7 7 B kA FH 25 A2 R A 2338 i VLBW
A 18 WifFsy B (YA 4329 4] VEBW  FLPE JLIWCILAE (4 % 25 5 W 2H 40 Bl S 6 W 26 2 T

= L) FE T ik A TN Il B 5 BH R M RE & A (P2 5 1% % BE PR ISOIRLAE 19 & 25 G B S A

IR o 54 PR AL 35 3= BEPE 342 ] (15.83% ) RO E 3BT R B4 T S Bk 18 T I, A IFAk =

42 Tk 390 6 BR o K5 3% BE 1 395 9 (18.21% ) . SR AT et B S H RIS R 7 38k kA

ERF R RAAE S T PE (P=0.01) , FITHSFE 5,

RURTTRE Nt A WA . R R B EIAFET 24 SmAEREXNRRLEENZIG

B, HOR ALY ARG IF 23 e Meta 23 A7 H 18 T gT T g A 4392 il
SERGRWT: MZH A B IR PR O WOMAE & AR A2 S VIBW L) HRA T 45 AR X SUR AL AR AR
TG it 5 =L [RR=0.87; 95%CI (0.72~1.06) ; SRR IR LUEL, A5 R TR AL BRIER T RE T
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38% ( 8.83% vs 5.40% ) , W5 HA R FiTE (P=0.54,
P=0%) , RJAEERNAAIS I 0, 25 RE 0
P BRI 25 A Gi it L [RR=0.63; 95%CI
(0.51~0.78 ) , P<0.01], %5/ W4 VLBW H5=JL

HF UL T 78 A0 LR T8 1 TR & TR AR RE IR VLBW i
F= LR e, (0 H A B R 41X VIBW = L
(RIGAER IR (P>0.05) o BT % B3 )
B 18 WRESE, A IR AR B et =F i X

9o FE R B R AIG T2 R I X B4l . 2 oA 4 SR 3R HARMEIZE R Ty 38R Ao, WA 2,
Probiotics Placebo Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
BB
Kitajima H 1997 0 45 2 46 1.3% 0.20[0.01, 4.14]
Manzoni P 2009 6 151 12 168 58% 0.56[0.21, 1.45] .
Mihatsch WA 2010 2 91 1 89 05% 1896[0.18,21.19) I
Stratiki Z 2007 1 38 1 K}l 06% 0.82[0.05 1252
Subtotal (95% ClI) 325 334 8.2%  0.61[0.28, 1.33] -
Total events 9 16
Heterogeneity: Chi*=1.51, df=3 (P = 0.68), F=0%
Test for overall effect Z=1.24 (P=0.22)
LB
Dani C 2002 12 295 22290 11.4% 0.54 [0.27,1.06] —*
Manzoni P 2006 5 39 3 41 3.0% 0.88[0.29, 2.64] Y
Oncel MY 2014 15 200 20 200 10.3% 0.75[0.40,1.42) T
Rojas MA 2012 22 176 28 184 141% 0.821[0.49,1.38) T
Sari FN 2011 3 110 4 1M1 2.0% 0.76[0.17, 3.30] -1
Subtotal (95% CI) 820 826 409% 0.72[0.52, 1.00] L 4
Total events 57 a0
Heterogeneity: Chi*=1.10, df=4 (P=0.89); F=
Test for overall effect: Z=1.96 (P = 0.05)
BB+LB
Braga TD 2011 26 119 27 112 143% 0.91 [0.56, 1.45] -
Lin HC 2005 7 180 20 187 101% 0.36 [0.16, 0.84] —
Lin HC 2008 2 27 9 217  46% 0.221[0.05,1.02) ]
Rougé C 2009 2 45 4 43  2.0% 0.54[0.10, 2.83) -1
Samanta M 2009 4 92 14 95 71% 0.30[0.10, 0.86) -
Subtotal (95% ClI) 653 660 38.1%  0.55[0.38,0.78] L 2
Total events 41 74
Heterogeneity: Chi*=7.92, df=4 (P=0.09); F= 49%
Test for overall effect: Z= 3.31 (P = 0.0009)
Others
Bin-Mun A 2005 3 72 9 73 46% 0.34[0.10,1.20] - T
Demirel G 2013 5 135 5 136 26% 1.01[0.30, 3.40] - 1
Fernandez-C LA 2013 1 75 7 75 36% 014[002,113) ————7T
Serce 0 2013 5 104 4 104 21% 1.25[0.35, 4.52) -
Subtotal (95% CI) 386 388 12.8%  0.56[0.30, 1.07] -
Total events 14 25
Heterogeneity: Chi*= 4.66, df=3 (P =0.20); F= 36%
Test for overall effect Z=1.76 (P =0.08)
Total (95% CI) 2184 2208 100.0% 0.63[0.51,0.78] L
Total events 121 195
e Chiz= - = R= k t t {
Heterogeneity: Chi*=15.71, df=17 (P = 0.54);, F= 0% 0.01 01 1 10 100

Test for overall effect: Z= 4.26 (P < 0.0001)
Test for subaroup differences: Not annlicahle
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Begg's funnel plot with pseudo 95% confidence limits Egger's publication bias plot
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il , VLBW .77 L g i BUEE AT B B9 5 A ] LA ZE Fow 1 (3) BB TgA FOZRIREEE I
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FRAF R B =, T8 #5 A2 B IR #h 78 vl 42 o = L HEEE, B HAH NEC AR N T 53%,
Ji 30 T R AR A A AL AL, BEAIR VLBW L IR T RE T 38%. % A= TR #h 78 RE BA f2 1Y B AIG

JUNEC ik %Rt 1Bl VLBW 177 JL NEC B AR RN ILR, HAMR
KT HE7HY VLBW R MM 45 AR WA RIE AR A A A R AR R A S R D A MM A
AU, ABH T AN B — RS R 225, & AROFFENASCRBA LU N RIRE: (1) A

FEIRRE . HAERE, RARPRE . FE. &4 XIS . AR REAR  (2) AR,
P A B ] S5 7 X AF B 4 AR AL, 4518 4% T Ml RN (3) g9 ARBE
S, Hii T REZRANTFREEA BT R R, FEHARAT SCSCHR; R, 26 A Bl A Gl
UeX 28 A B R BOVE B Z I . ARBFSE R 28R (NP, R PR—mHBA L SRS RIEE ) |
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B, SRt AL bR, AR AANTEREII R SCRS AR TRAE VIBW B LA 0 2 A P R S o
IR VLBW 1% L, Bell 43 = 2 1] NEC 19 &%
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