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Meta-Analysis on Efficacy of Probiotics in the Prevention of Necrotizing Enterocolitis in Infants with Low
Birth Weight

Xu Xinyuan, Gong Fang, Xie Bo (Yongchuan Hospital of Chongqing Medical University, Chongging 402160, China)

[ Abstract ] Objective: To compare the efficacy of different probiotics and placebo in the prevention of necrotizing enterocolitis ( NEC)
in infants with low birth weight, so as to preliminary formulate recommendations for prevention. Methods: CNKI, Wanfang, VIP,
PubMed, Web of Science, the Cochrane Library, OVID, Medline, EMBase databases were retrieved to collect the randomized controlled
trials (RCT) of probiotics and placebo in the prevention of NEC. The retrieval time was from the establishment of the database to Jul.
31", 2022. The quality of the included RCT was evaluated by the risk of bias assessment tool of Cochrane Collaboration Network. Meta-
analysis was carried out by using RevMan 5. 3 software. Results; There were 43 RCT, including 10,247 infants with low birth weight.
Compared with placebo group, the incidence of NEC (OR=0.55, 95%CI from 0. 46 to 0. 66) and mortality (OR=0. 66, 95%CI from
0.56 10 0.79) in the probiotics group decreased (P<0.01). According to subgroup analysis, compared with placebo group, the
incidence of NEC (OR=0.41, 95%CI from 0.29 to 0.57) and mortality (OR=0.51, 95%CI from 0.40 to 0.66) in the probiotics
combination group decreased (P <0.01), and the reduction was greater than that in the single probiotics group. Conclusion:
Prophylactic use of probiotics can reduce the incidence and mortality of NEC in infants with low birth weight, and the effect of mixed
preparation is better than that of single preparation, it is recommended to use mixed preparation in probiotics in the prevention of NEC.
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1 MANHAREXER
MBI R ORAR(TC) BIEWE WERATH % A

Al-Hosni M %14 2012 50/51 ELBWI  UASKESURF I+ K OUELFF 0. 50x10° CFU, 1 ¥/ B TR Z 1 B 0o
Bin-Nun A 4505 20035 /73 VIBWI 38 JLUS T+ P AABER B+ DU P, 0. 35%10° CFU, 1/ H BANIB SR 2 i )
Braga TD %' 001 1912 VIBWL SERUHRE IR, 3. 50x10° CFU, 1 /B AT 2~30 d 00
Chou 1 ¢ %17 2010 153/148 VLBWL  WERRFLFF -+ S L UL, 1. 00x10° CFU,2 ¥/ H T IR 2 i 00)
Chowdhury T %1% 2016 52/50 VLBWI A ,6.00x10° CFU, % 1 KREEZ 0)
Feméndez-Carrocera L A %5 ° 2013 75/75 VLBWI FEFRFURT 38 + RS URT 0+ TR FURT TR+ R SR 1+ B LDUSEAT 1,1 g, 1 R/ H IR 2 B 00
Giiney-Varall 14117 2017 70/40 VIBWI  GEHEALRT B+ ZURT T+ DA BUBERF T+ B FLIFTA, 2. S0x10° CEU, ik 2 i B 00
Hays § %[11) 2016 145/52 VIBWI AL DUSEHT i+ K OUECRF I, 1. 00x10° CFU, 1 /B AEJR 7 d ITFERREI] 4~6 A 0)
Jacobs S F 45112 013 S48/551  VIBWI  BUJLBUSFFIE+ AT R B OO RT A L 1. 00x10° CFU2 Y/ B MBS S ik 5k 00
Kanic 7 %'/ 2015 40740 VIBWL  BERRFLFF+ S 0K I F o+ L AU FE 7,0, 60x 107 CFU, 2 0/ H 55 1 IR b 00
Lin H ¢ %14 2005 1807187 VIBWI  RERRTLRFR+SLRUBERT, 125 me/ke, 2 0/ H LR 7 d EitiE 00
Rouge € % W00 4549 VIBWIL  KUEHE+RZEILTE, 1. 00x10° CFU 5 1 JORKE B 00
Roy A %1/ 014 S6/S6 VLBWI  ERRSURFE+ K SUSEHFA+ SUBHF A+ SURBUHF A, 1 g, 1 0/ H R 3 d BB 00
Samanta M %[17] 2009 91/95 VIBWI 38 LU+ DU P+ K DU P+ PR LR 2. 50x10° CFU, 2 U/ H B85 1 OB e 0F)
Shashidhar A %17 2017 52/52 VIBWI  TERRFLAT i+ BUEREFURF R+ DU R+ 5 RERER 1. 25x10° CFU, L IR/ H B YRR 8 e 00
Sowden M %1 2022 1007100 VIBWI  RERRFLR B+ DU UBERF IR+ 2L LB FF 0. 67x10° CFU, 1 %/ H AR 0~28 d ®
Dani ¢ (2] 2002 295290  VIBWI  SZSBEFLFFE6.00x10° CFU, 1 /85 | OEE S o)
Manzoni P %! 2006 39/41 VIBWL MRS 6.00x10° CFU, &5 1| KIEFTFIR 3542 6 T4 0F)
Oncel M Y %221 2013 200200 VIBWL  BHRFLFFE, 1 00x10° CFU,1 /5 D IRIBSE 00
Rojas M A %> 012 338 LBWL BHRLIFE,1.00x10° CFU,1 %/ H ARG 48 h BB )
Sari F N %124 2012 86/88 VIBWI  F=igLF, 0. 35%10° CFU2 o/ H 85 1 R Z e 0)
Sari F N %12 011 10/ VIBWL FRFLETE,0.35%10° CRU, 1 %/ H 48 L RIE S E B 00
Costeloe K %2 16 650/660  LBWL JEAUEHFE S 80x10° CFU, 1 Y/ H R B EFRRIEE SR 36 Tt 00)
Dilli D %127 2015 1007100 VIBWI  FUERTUHTH 5. 00x10° CFU, R 7 d i 00
Mihatsch W A %2 000 91/89  VIBWL  JLARTUEFFE, 2. 00x10° CFU, 1 0/ H AW A b 00
Patole § %> 2014 71/76 VIBWL 0L 3. 00x10° CFU, L/ H IR % e 00
Stratiki 7 %10 2007 41/34 IBWI  SUARDUBEHT 2. 00x107 CFU, BB SR il )
Mohan € 45031 2006 2/17 LBWIL  FLBARUKFIA 3. 48x10° CFU, 1 3/ H 5 4~20 d )
Costalos € 4513 2003 51/36 LBWI  7HieREE  1.00x10° CFU 2 /B AR E4 30 K o)
Demirel G %% W3 90 VLBWI  AGRIEERE 5. 00x10° CFU,1 %/ H AR B 0@
Demirel G %% 013 135136 VIBWL  AGRiEERHA,S. 00x10° CFU, 1Y/ H 4 L KBRS 2 ih e 00
Serce 0 %3] 03 104104 VLBWL  GRIEERE, 0. 50x10° CFU,2 W/ A MM E B 02
Tewari V V 20361 2015 123/121 IBWI 3845 2E 70,0 80x10° CFU, 3 /B UG 1 d Bl 0Q
Lin H ¢ %3] 2008 217/217  VIBWI  WERRSLAFRI+SLAUHFE, 125 my/kg, 2 U/ H LRI T d EEE 0o
Duta § %% 0I5 1435 VIBWE  WERTLIFE BESETLAR+ K DU+ EE 1. 00x10° CRU, 1Y/ H Ak B b))
Saengtawesin V 4513 2014 31/29 VIBWI  SLAFR+BUSHI, 2. 00x10° CFU 2 U/ H  IEIMIBF 2 e 0)
Cui X 45040 2019 45/48 VIBWL LT 1. 00x108 CFU, 1 %/ B MRS mE 0
Kaban R % *!) 2019 41/47 VIBWL  BELFFE, 1. 00x10° CFU, 1/ H B 2 b 00
Shadkam M N %42 2015 30730 IBWI  B{RSLFFE,1.00x108 CFU, 1 0/ H IR 7 d TFRE IR 0Q
Wejryd E 2L 4] 2019 68/66 EIBWI  BHRFLATH 1. 25%10% CFU, 1 WU/ H AR 3 d WFFA S bR 00)
Kitajima H 4447 1997 4546 VIBWI  SDUUERFIEL0.50x10° CFU, 1 ¥/ H Mk 24 h FFAFH4E 28 d )
Totsu § %14 2014 159130 VIBWL  JUERTUEAFAT, 2. 50x10° CFU, i/ 48 h JFHAZ MR 2 000 ¢ Q)
Xu 414 2016 51/62 LBWIL e 0. 50x10° CFU, 1/ H IR 2 0k O
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probotics placebo 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI probotics placebo 0dds Ratio 0dds Ratio
1.1.1 probiotics mixture(@FEEEEY) Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Al-Hosni 2012 3 50 4 51 12%  0.75[0.16,3.54] — 13.1 probiotics mixture
Bin-Nun 2005 3 72 12 73 37%  0.22[0.06,0.82] — o
Hraga BO1L 0 115 4 112 1s% 010[001 190 ¢ ——— Al-Hosni 2012 3050 4 51 12%  075(016,354] —
Chou 2010 0 153 2 148 0.8% 0.19[0.01,401] ¥————————————— Bin-Nun 2005 6 72 1773 48% 030[0.11,0.81] .
Chowdhury 2016 1 52 6 50 19% 014[0.02,124) —————F Braga 2011 6 119 27 112 6.8%  0.88(0.48,163] -
Dutta 2015 6 114 0 35  02% 4.25[0.23,77.40] S FER— Chou 2010 8 153 24 148 72%  029[0.12,0.66] —_—
Fernandez-Carrocera 2013 6 75 12 75 3.6% 0.46[0.16,1.29] ——p J—
Dutta 2015 8 114 2 35 09% 1.25[0.25,6.16] D
Giiney-Varal 2017 0o 70 4 40 18%  0.06[0.00, 1.10] ———————— : g
Hays 2016 s 47 3 52 o08%  194[0.44 8.62) JE Fernandez-Carrocera 2013 175 7075 22%  013[0.02,1.09] ————
Jacobs 2013 11 548 24 551  7.6%  0.45[0.22,0.93] —] Giiney-Varal 2017 17 9 40 35% 0.05[0.01,041] &
Kanic 2015 [ 5 40 1.8%  0.08[0.00,149) &———— Jacobs 2013 27 548 28 551 83%  0.97[0.56, 1.67] —r
Lin 2005 2 180 10 187 3.1%  0.20[0.04,0.92] | Kanic 2015 2 40 3 40  09%  0.65[0.10,4.11] —
Lin 2008 4 27 4 217 13%  1.00(0.25,4.05] —1 Lin 2005 7 180 20 187 5.9%  034[0.14 082 -
Rougé2009 2 45 1 49 03% 223[0.20,25.50) I Lin 2008 2 217 9 217 2.8% 021 {0 05' 1 01} —_—
Roy 2014 2 56 2 56 0.6% 1.00 [0.14, 7.36] I E— . - . Do
Saengtawesin 2014 1 31 1 29 03% 0.93[0.06, 15.65] E— Rougé2009 245 4 49 11%  0.52[0.09,3.01] == 1
Samanta 2009 5 91 15 95 45% 031[0.11,0.89] —_— Roy 2014 756 8 56 22% 0.86(0.29,2.55] e
Shashidhar 2017 2 52 6 52 19% 031[0.06,1.60] —_— Samanta 2009 491 14 95 41%  0.27(0.08,0.84]
Sowden 2022 0 100 5 _100 1.8%  0.090.00, 1.58] [ Shashidhar 2017 1 52 3 52 09%  0.32[0.03,3.18] _—
Subtotal (95% CI) 2112 2012 386%  0.41[0.29,057] - Subtotal (95% Cl) 1882 1781 527% 051 [[0.40' 0_65} *
Total events 53 120
Heterogeneity: Chi? = 20.05, df = 18 (P= 0.33); 1 = 10% Total events 105 179
Test for overall effect: Z = 5.36 (P < 0.000 01) Heterogeneity: Chi* = 23.37, df = 14 (P= 0.05); /* = 40%
Test for overall effect: Z = 5.14 ( P< 0.000 01)
1.1.2 Lactobacillus ( SLFEIR )
Cui 2019 1 45 5 48 15% 020[0.02,174 ————————— 1.3.2 Lactobacillus ( SRR )
Dani 2002 4 295 8 290 2.6%  0.48[0.14,163] —r— |
Kaban 2019 0 47 3 47 11%  013[0.01,266] ¢ Kaban 2019 Lo 4 A7 1 023[003,217]
Manzoni 2006 1 39 3 41 09%  0.33(0.033.35] _ Manzoni 2006 5039 6 41 16%  0.86(0.24,3.08
Oncel 2013 8 200 10 200 3.1%  0.79[0.31,2.05] e Oncel 2013 15 200 20 200 5.8%  0.73[0.36,1.47] T
Rojas 2012 9 372 15 378 4.7%  0.60[0.26, 1.39] — Rojas 2012 22 372 },8 378 82%  0.79[0.44, 1.40] -
Sari 2011 6 110 10 111  3.0%  0.58[0.20, 1.66] —=— Sari 2011 3110 4 111 12%  075[0.16,3.43] —_—
Sari 2012 3 8 7 88 22% 0.42[0.10,167] S |
Shadkam 2015 2 30 11 30  33%  0.12[0.02,0.62] Shadkam 2015 Lo 20300 068 04810045631
eiryd 2019 ¥ 8 B 68 EEK ODSBIOEE EAL) — Wejryd 2019 5 68 5 66 L5% 097[027,351] —
Subtotal (95% C) 1292 1299 248% 050 [0.34,0.73] - Subtotal (95% CI) 866 873 200%  0.74[0.51,1.08] <&
Total events 41 80 Total events 52 69
Heterogeneity: Chi? = 6.56, df = 9 (P= 0.68); /> = 0% Heterogeneity: Chi® = 1.40, df = 6 (p = 0.97); 1* = 0%
Test for overall effect: Z = 3.56 (P= 0.000 4) Test for overall effect: Z = 1.55 (P=0.12)
1.1.3 Bifidobacterium ( JUXHER ) " "
Costeloe 2016 61 650 66 660 19.1%  0.93[0.65, 1.34] - 1.3.3 Bifidobacterium ( SAHFEN )
Dilli 2015 2 100 18 100 5.7%  0.09[0.02,041] ————— Costeloe 2016 54 650 56 660 15.9%  0.98(0.66, 1.44] -
Hays 2016 3 98 3 52 1.2%  0.52[0. .65] —T Dilli 2015 3 100 12 100  3.6%  0.23(0.06, 0.83] I
:tﬁi'mﬂhlzgogfu g ;i g ;g 3% o 4:1‘0205;'";:; Mihatsch 2010 2 91 1 89 03% 1.98[0.18,22.21] I B
ihatsct 1 .48 [0.09, 2. —_— i
Mohan 2006 2 21 117 03% 1.68[0.14,20.33] —_— Patole 2014 o o7 Mot estimable
Patole 2014 0 21 1 76 02% 1.17(0.05,29.78] S — Totsu 2014 2 153 0 130 0.2% 4.31[0.20,90.52] —
1 s P 0.0L. 2. L btotal (95% CI) 1071 1055 20.0%  0.88 [0.62, 1.26] L 3
Stratiki 2007 0 41 334 12%  011[0.01,2.18) ¢« - d
otsu 2014 0 153 0 130 able Total events 61 69
Subtotal (95% CI) 1220 1204 29.1% .97] L 4 Heterogeneity: Chi® = 5.94, df = 3 (P=0.11); 1* = 49%
Tollevents 70 % Test for overall effect: Z = 0.68 (P= 0.50)
Heterogeneity: Chi? = 11.72, df = 6 (P= 0.07); /% = 49%
Test for overall effect: Z = 2.13 (P= 0.03) 1.3.4 saccharomycetes ( BEHIR )
1.1.4 saccharomycetes ( BESEIR ) Demirel 2013 2 91 290 0.6% 0.99[0.14,7.18] D
Costalos 2003 5 51 6 36 2.0% 0.54[0.15,1.94] i T Demirel 2013.12 5 135 5 136 15%  1.01[0.28, 3.56] A
Demirel 2013 2 91 2 9 06% 0.99[0.14,7.18] . E— Serce 2013 5 104 4 104 12%  1.26[0.33,4.84] T
Demirel 2013.12 6 135 7 136 21%  0.86(0.28,2.62] T Subtotal (95% CI) 330 330 33%  110[048,252] -
Serce 2013 7 104 7 104 2.1% 1.00 [0.34, 2.96] -1 Total t 12 1
Xu 2016 0 51 0 62 Not estimable otal events , ,
Subtotal (95% CI) 432 428  6.9%  0.82[0.44, 1.54] <> Heterogeneity: Chi® = 0.07, df = 2 (P=0.97); 1% = 0%
Total events 20 22 Test for overall effect: Z = 0.22 (P= 0.83)
Heterogeneity: Chi? = 0.57, df = 3 (P=0.90); /2 = 0%
Test for overall effect: Z = 0.62 (P = 0.54) 1.3.5 Bacillus ( FHFER )
. Tewari 2015 12 123 14 121 40% 0.83[037,187)
1.15 Bacillus ( SHAFEE ) .
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[(HE]ERARLILE L T (Hp) AR R A RMMET 5 E, Fik ARKR 2020 58 A £ 2022 F 8 A M4 Hp &
e FIU 120 4] e AL AR 5 A KR40 | XT840 2 GKIR 40 3 Fexd BB 404 30 4], vIA EIUIH R A w AL ZIKRIT k. D}JB\;@}A&
% (15 mg/kg,bid) + 8 £ 35w 17 1L 4 (0. 6~0. 8 mg/kg, FHRAFIR) + 17 3£ F Ak & (25 mg/kg, KA & 1 g, bld)-%ﬁk X4 |
el AL A IR E (1 4 tid) ,IKIR 2 mARE A A ZREFAKRE (L F,td) ,RBEA 3 mAREBEFRA KL K, bid), =
BT EBT14d,BERELESET IARA, WRWABILERTZ EEETRE FEGEHKT ERERIFESERRALE L
AL, BREFIAMAE , wABILG @A E (IL)-6 M B IREE F (TNF)-a A48 C B 2% G (hs-CRP) B & a iR |
(PG 1) Bls JR K3 o3 AR, BLaXBo 20 ( LA 3K 20 2) & T 2 B4 (P $9<0.05); R & @ # & [ (PG ) #» § & & B R Wb fh
(PGR) ¥ # %, LRI ( R E R 2) 3 TR (P 39<0.05) , RIA( AR R 2) B A EZ T R4 (P<0.05),
WA EILR B R AEFEH 6.67%~13.33% , 2 F R4t FEL(P>0.05), &t R AREAFH ZBREH MY ZFF 287 ILE
Hp 2%l RAOR 23, 7T A S0 K MR AT B &G 8T,
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Comparison of Efficacy of Different Probiotics in the Treatment of Children with Helicobacter Pylori

Infection

Wei Yiling, Wei Danli, Jin Ling (People’s Hospital of Liuzhou, Guangxi Liuzhou 545000, China)

[ Abstract ] Objective: To optimize the adjuvant therapy of probiotics in the treatment of Helicobacter pylori (Hp) infection in children.
Methods: A total of 120 children with Hp infection admitted into the hospital from Aug. 2020 to Aug. 2022 were extracted to be divided
into the control group, experimental group 1, experimental group 2, and experimental group 3, with 30 cases in each group. All groups
received conventional triple therapy: oral clarithromycin (15 mg/kg, bid) + omeprazole enteric-dissolved capsules (from 0.6 to 0.8
mg/kg, morning meal) + amoxicillin capsules (25 mg/kg, maximum dose 1 g, bid). Meanwhile, experimental group 1 was given
compound Lactobacillus capsules (1 capsule, tid) based on conventional triple therapy, experimental group 2 was given Bifidobacterium
triple viable bacteria capsules (1 capsule, tid) , and experimental group 3 was given Saccharomyces boulardii sachets (1 bag, bid). All
patients were treated with triple therapy for 14 d and probiotics for 1 month. The clinical efficacy, levels of inflammatory factors, pepsin
levels, clinical symptom scores and incidence of adverse drug reactions among 4 groups were compared. Results: After 1 month of
treatment , the levels of interleukin (IL)-6, tumor-necrosis factor (TNF)-a, hypersensitive C-reactive protein (hs-CRP), pepsinogen I
(PG 1) and clinical symptoms scores in 4 groups decreased significantly, and the experimental groups ( especially the experimental
group 2) were lower than those of the control group (P<0.05) ; the levels of pepsinogen II (PGl ) and pepsinogen ratio (PGR) in 4

groups increased significantly compared with those before treatment, and the experimental groups ( especially the experimental group 2)
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