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Probiotics and Necrotizing Enterocolitis

Hyun-Seung Jin, M.D.
Department of Pediatrics, Gangneung Asan Hospital, College of Medicine, Ulsan University, Gangneung, Korea

Necrotizing enterocolitis (NEC) is the most common serious disease of the gastrointestinal tract in preterm infants. Although the
pathogenesis of NEC is completely unknown, enteral bacterial growth plays in such disease. The immature development of the
preterm gut and the exposure to the neonatal intensive care unit environment along with associated treatments promotes inap-
propriate intestinal colonization with a predominance of pathogenic organisms. Probiotics are the dietary supplements, containing
potentially beneficial bacteria or yeast and may offer potential benefits for preterm infants by increasing mucosal barrier function,
improving nutrition, up-regulation of the immune system, reducing mucosal colonization by potential pathogens, and altering the
key components of intestinal inflammation. Large randomized controlled trials have shown its effectiveness in the probiotics of the
prophylaxis for NEC and mortality. However, important questions remain in establishing the clinical applications for the probiotics,
including the optimal duration of administration as well as preferred probiotics dose and species. Further, there is a need to under-
stand the interaction of the probiotics and gut. More additional clinical studies are needed to determine the safety and efficacy of
the probiotics in the prophylaxis of NEC.
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Table 1. Classificaiton of Probiotics
Lactobacillus

L. acidophilus
L. plantarum

L. casei

L. bulgaricus

L. salivarius

L. reuterii

L. rhamnosus strain GG (LGG)
S. thermophilus
S. faecium

S. faecalis

S. diacetilactus
B. breve

B. longum

B. infantis

S. boulardli

S. cerevisiae

Streptococcus (Enterococcus)

Bifidobacterium

Saccharomyces
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(Human milk or Formula)

Fig 1. Factors that influence intestinal bacterial colonization of newborn.
Adopted from Renu, et al*®.
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Benefit

Mechanism

Maintain mucosal barrier integrity

Regulate appropriate bacterial colonization

Activate general intestinal immune defenses

Modulate intestinal inflammation

Reduce of mucosal permeability

Increase mucus production

Strengthen intestinal tight junctions

Inhibit bacterial translocation

Modulate microflora growth and adherence

Produce substances toxic to aerobic bacteria

Reduce of intraluminal pH

Compete against pathogenic bacteria for binding sites
Increase fecal Ig A

Enhance mucosal Ig A response

Produce of short chain fatty acids

Increase blood leukocyte phagocytosis

Increase T cell and macrophage production of cytokines
Increase production in anti-inflammatory cytokines
Decrease proinflammatory cytokines

Promote Th1 cytokine profile

Adopted from Camilia, et al®.
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Table 3. Clinical Trials of Probiotics for the Necrotizing Enterocolitis Prevention

Source Birth Weight/GA Probiotics Dosage and Duration Primary Outcome

Kitajima, et al*®. 1997 <1,500¢g BB 0.5% 10 organisms once daily from first Gut colonization by BB
feed for 28 days

Dani, et a™. 2002 < 33wk or <1,500 g LB-GG 6 10” CFU onge daily from first feed until ~ UTI, sepsis, NEC
discharge

Bin Nun et a™. 2005 <1,500 ¢ Bl, ST, BBB Bl 0.35%10° CFU, ST 0.35x 10° CFU,and ~ NEC
BBB 0.35 % 10° CFU once daily from first
feed to 36 wk corrected age

Lin, et al®”. 2005 <1,500¢ LB-A, Bl LB-A 1004356 and Bl 1015697 organisms ~ NEC or death
twice daily from day 7 until discharge

Manzoni, et al®®. 2006 <1,500¢g LB-C 6% 10° CFU once daily from day 3 of lifeto  Gut colonization by Candia
6 wk or discharge from NICU Species

Lin, et a™. 2008 <34 wk and <1,500 g BBB, LB-A 2x10° CFU/d for 6 wk NEC or death

Samanta, etal®. 2009 <34 wkand <1,500 g  BBB, BB-L, BI, LB-A

Rougé, et a®”. 2009 <32 wkand <1,500 g BB-LG, LB GG
Sari, et al®™®. 2011 <33 wk and <1,500 g LB-S

2.5%10° CFU/d until discharge

1% 10° CFU/d until discharge
3.5 10° CFU from first feed to discharge

NEC, TFF, sepsis, death,
and hospital stay
Enteral feed intake at day 14

NEC or death, Feeding
tolerance

Abbreviations: GA, gestational age; BB, Bifidobacterium breve; LB GG, Lactobacillus GG; SB, Saccharomyces boulardii, Bl, Bifidobacteria infantis; ST,
Streptococcus thermophilus; BBB, Bifidobacterium bifidus; LB-A, Lactobacillus acidophilus; LB-C, Lactobacillus casei; BB-L, Bifidobacterium lactis; BB-
LG, Bifidobacterium longum; LB-S, Lactobacillus sporogenes; CFU, colony-forming units; UTI, urinary tract infection.

Adopted from modified Sari, et al*® and Deshpande, et al*”.
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