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Abstract  

Introduction: Previous studies have shown that probiotics reduce the incidence of Necrotizing enterocolitis (NEC) and sepsis; while other studies 

have not shown a significant difference of NEC and sepsis incidence.  To this date there is still no protocols or guidelines in regards to the use of 

routine probiotics in very low birth weight preterm infants. 

Method: This meta-analysis was assessed according to PRISMA guidelines. Up to date RCTs were reviewed to see the effectiveness of probiotics 

in order to prevent necrotizing enterocolitis. Studies were searched through PubMed, ProQuest, and Cochrane Library searching engines from 

2009 to 2019. The inclusion criteria were randomized controlled trials of probiotics for very low birth weight preterm babies; full text English 

articles; and having been published from 2009 to 2019. 

Results: The findings of this study reveal that the incidence of NEC in the probiotic group was significantly low (p= <0.00001, R=0.48). In the 

subgroup analysis, the incidence of NEC was lower in the multiple strain group and Lactobacillus group with a P value of p= 0.0004 and 0.006 

respectively. The incidence of sepsis was lower in the probiotic group with a P value of p= 0.02. Also, the incidence of all-cause mortality was 

lower in the probiotic group with a P value of p= 0.02. 

Conclusion: According to the results of the present study, it can be stated that it is beneficial to use multiple strain probiotics and Lactobacillus 

strain probiotics to prevent necrotizing enterocolitis in very low birth weight preterm babies.  
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Figure 1. Flowchart of systematic reviews and reviewing processes 
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Table 1. Characteristics of the 9 included randomized controlled trials1-9 

NO Name Population Intervention Comparison Outcome Jadad Score 

1. 

Braga et al. 

2010 

Preterm infants with birth 

weight <1500g at NICU 

Instituto de Medicina Integral 

Professor Fernando Figueira in 

Northeast Brazil 

Human milk with 

supplementation 

(B.breve and L.casei) 

3.5x10
7
-3.5x10

9
 CFU 

Human milk 

containing no 

probiotics 

- NEC 0/119 (probiotic) vs. 4/112 (placebo) 

with p value= 0.00 

- Sepsis 40/119 (probiotic) vs. 42/112 

(placebo) with p value= 0.90 

- Death 26/119 (probiotic) vs. 27/112 

(placebo) with p value= 0.91 

4 

2. 
Damirel et al. 

2013 

Neonates born in <32 

gestational weeks and birth 

weight <1500 gram 

At NICU Samsun Maternity 

and Child Health Hospital, 

Turkey 

S, boulardii 

supplementation 5x 10
9 

CFU added to human 

milk or formula milk 

Human milk or 

formula milk with no 

probiotics 

- NEC 6/135 (probiotic) vs. 7/136 (placebo) 

p value= 1.000 

- Sepsis 47/135 (probiotic) vs. 65/136 

(placebo) with p value= 0.030 

- Death 5/135 (probiotic) vs. 5/136 

(placebo) with p value= 1.000 

5 

3.  Sari et al. 2011 

Preterm neonates with birth 

weight of <1500g or  

gestational age <33 weeks at 

NICU of Zekai Tahir Burak 

Maternity Hospital in Turkey 

L. sporogenes 3.5x10
8 

CFU with breast milk or 

formula 

Breast milk or 

formula without 

probiotics 

- NEC 6/110 (probiotic) vs. 10/111 

(placebo) with p value= 0.447 

- Death 3/110 (probiotic) vs. 3/111 

(placebo) with p value 1.000 

5 

4. 
Oncel et al. 

2013 

Gestational age <32 weeks 

and birth weight <1500 g at 

NICU of Zekai Tahir Burak 

Maternity Teaching Hospital, 

Turkey 

5 drops of probiotic L. 

reuteri 1x10
8 
CFU 

5 drops of Identical 

oil base placebo 

- NEC 8/200 (probiotic) vs. 10/200 

(placebo) with p value= 0.63 

- Sepsis 13/200 (probiotic) vs. 25/200 

(placebo) with p value= 0.041 

- Death 12/200 (probiotic) vs. 16/200 

(placebo) with p value= 0.27 

5 

5. 
Manzoni et al. 

2014 

VLBW at multicenter (Italy 

and New Zealand 

L.rhamnosus GG 6X10
9 

CFU/day. 
Placebo 

- NEC 0/238 (probiotic) vs. 14/258 

(placebo) with p value <0.001 

- Death 9/238 (probiotic) vs. 18/258 

(placebo) with p value 0.11 

4 

6. 
Serce el al. 

2013 

Preterm infants (GWs <32, 

<1500 g)  in NICU at Zeynep 

Kamil Maternity and 

Children’s Research and 

Training Hospital, Turkey 

S.bouldarii 

0.5x10
9
CFU/kg per 

dose 2x1 added to 

breast milk or formula 

Distilled water 1 ml 

per dose 2x1 added 

to breast milk or 

formula 

- NEC 7/104 (probiotic) vs. 7/ 104 (placebo) 

with p value= 0.62 

- Sepsis 19/104 (probiotic) vs. 25/104 

(placebo) with p value= 0.29 

- Death 4/104 (probiotic) vs. 5/104 

(placebo) with p value of 0.74 

5 

7. Jacobs 2013 

Preterm infants (GWs <32, 

<1500 g) multicenter in 

Australia and New Zealand 

 

Bifidobacterium infantis 

300x10
6
, Streptococcus 

thermophilus 350x10
6
, 

and Bifadobacterium 

lactis 350 x10
6 
added to 

breast milk or formula 

Placebo 

(Maltodextrin) same 

color dan texture 

with the probiotics 

added to breast milk 

or formula 

- NEC 11/548 (probiotic) vs. 24/551 

(placebo) with p value- 0.03 

- Sepsis 129/548 (probiotic) vs. 146/551 

(placebo)  with p value= 0.26 

- Death 27/548 (probiotic) vs. 28/551 

(placebo) with p value= 0.91 

4 

8. 

Fernandez 

Carrocera 

2012 

Preterm infants with birth 

weight <1500g 

L.acidophilus 1.0x10
9 

CFU/g, L. rhamnous 

4.4x10
8 
CFU/g, L. casei 

1.0 x10
9 
CFU/g, L. 

plantarum 1.76x10
8 

CFU/g, B.infantis 

2.76x10
7
CFU/g, 

S.thermophilus 6.6x10
5
 

CFU/g to human milk 

or preterm formula 

Human milk or 

preterm formula 

without probiotics. 

- NEC 6/75 (probiotic) vs. 12/75 (placebo) 

with p value= 0.142 

- Death 1/75 (probiotic) vs. 7/75 (placebo)  

with p value= 0.063 

5 

9. Varal 2016 

Neonates born in <32 

gestational weeks and birth 

weight <1500 gram at Uludag 

University Medical Faculty 

NICU, 

Lactobacillus plantorum 

4.1x10
8
cfu, 

Lactobacillus casei 

8.2x10
8 
cfu, 

Lactobacilus rhamnosus 

4.1X10
8 
cfu, 

Bifidobacterium 

animals 4.1x10
8 
cfu 

- 

- NEC 0/70 (probiotic) vs. 4/40 (placebo) 

with p value= 0.016 

- Sepsis 12/70 (probiotic) vs. 14/40 

(placebo) with p value= 0.059 

- Death 1/70 (probiotic) vs. 9/40 (placebo) 

with p value 0.001 

3 

Effect of Probiotics on > Stage II NEC 
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Figure 2. Forest plots of the effects of probiotics on NEC 

 

 

Figure 3. Forest plots of the effects of probiotics on sepsis 

 

 
Figure 4. Forest plots of the effects of probiotics on all-cause mortality 
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