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• Introduction and basic pathophysiology
• Diagnosis and management

• Prevention 
• NEC in the News

Agenda
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What’s New in the NICU
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• Most common GI emergency in newborn
• Ischemic necrosis of intestinal mucosa

• Severe inflammation

• Enteric organism invasion

• Substantial long-term morbidity
• Potential for high mortality  

Introduction

5 From: Kim W, Seo, J. Necrotizing Enterocolitis. New England Journal of Medicine 2020; 383:2461. Copyright © 2020 Massachusetts Medical Society. 
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• Proven or severe NEC – 1-3 per 1000 live births

• 90% of cases à VLBW infants born at <32 weeks gestation

• Mortality – incidence decreases with increasing GA and BW

Epidemiology
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• Severe intestinal inflammation
• Terminal ileum and colon

• Subserosal gas

• Gangrenous necrosis

• Bowel wall thickening
• Histology

• Mucosal edema, hemorrhage, necrosis

Pathology
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• Multifactorial
• Immaturity

• Triggers

• Dysbiosis

• Exaggerated inflammatory response

Pathogenesis
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• Preterm infants
– Majority healthy and feeding well prior

– Most frequent sign – sudden change in feeding tolerance

• Abdominal wall erythema, apnea, lethargy, temperature instability

• Gastric residuals – routine measurement – no evidence

– Single-center study of 141 infants, 74 were randomized to undergo gastric residual checks while the 
other half did not have residuals checked. 

– No residual group 

– Achieve faster feeding rates 

– Consumed more feedings at weeks 5 and 6

– Higher mean weights 

– Discharged earlier than the residual check group

– No differences in risk for NEC, late-onset sepsis, or death

Presentation
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• Timing
• BW > 1000 g with NEC – mean 7 days

• BW < 1000 g with NEC – mean 32 days 

Presentation
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10.1542/peds.2011-2022. Epub 2012 Jan 23. P M ID : 22271701.

10

• CBC – nonspecific WBC alterations
• Coagulation studies – DIC frequent finding

• Serum chemistries – hyponatremia, hyperglycemia, metabolic acidosis
• CRP – nonspecific

• Ongoing research – intestinal fatty acid binding protein, stool NEC biomarker, 
microRNAs, cord blood biomarkers

Laboratory findings
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Laboratory findings
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• Pneumatosis intestinalis on abdominal imaging is highly suggestive of NEC

Radiologic Evaluation
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• Abdominal US
• Increasingly helpful

• Operator variability

• Free air, fluid collections, bowel wall thickness

• High specificity – low sensitivity

Radiologic Evaluation
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Severity
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• Spontaneous intestinal perforation – absence of pneumatosis, timing earlier
• Hirschsprung's, atresia, volvulus, meconium ileus

• Infectious enteritis

• Anal fissures
• Septic ileus

• Cow’s milk protein intolerance

Differential Diagnosis

20

20

• Supportive care
– Bowel rest

– Gastric decompression

– TPN

– Respiratory/CV support

• Antibiotic Therapy
– 20-30% with bacteremia

– Treat common pathogens – E. Coli, Klebsiella, Gram neg, Clostridium, Anaerobes

– Amp/Gent/Metronidazole, Amp/Ceftoax/Metronidazole, Zosyn, Meropenem

• Serial Monitoring

Medical Management
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• Collaborative decision with surgery team
– Perforation

– Clinically deteriorate despite medical management

– No single indicator sensitive or specific enough

• Surgical procedures
– Exploratory laparotomy

– Resection

– Primary peritoneal drainage

Surgical Management
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• Prospective randomized trial conducted at 20 U.S. centers 
• Randomized laparotomy vs drainage

• Inclusion criteria were birth weight ≤ 1,000 grams, age ≤8 weeks, a decision to 
perform surgery for suspected NEC or IP
• Primary outcome was a composite of death or NDI at 18–22 months corrected age.

• No difference noted on primary outcome
• Secondary analysis

NEST trial
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NEST Trial
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• Infectious
• Sepsis, DIC, CV, metabolic

• Late GI 
• Strictures, intestinal failure, recurrent NEC 

• Short bowel syndrome

Complications
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Outcome
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Outcome
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Prevention
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• Antenatal corticosteroids
– BMJ article 2017: 117k infants between 2009-2013 – Pediatrix US NICU - prospective

 

Prevention
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• Human milk feedings - In 1997 and again in 2005, the American Academy of Pediatrics 
published position statements recommending human milk (HM) for premature infants

- Lower gastric pH, enhances motility, gut microbiota
- Dose dependent

Prevention

30

30



9/3/25

6

• Donor Breast Milk

- Cochrane Meta-analysis 2024 : donor human milk reduces the risk of NEC 
- Risk ratio: 0.53 - high certainty evidence

• Standardized feeding protocol

Prevention
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• Early feeding regimen
- Cochrane Review – 2013

§ Determine the effect of early trophic feeding versus enteral fasting on feed tolerance, growth and 
development, and the incidence of neonatal morbidity (including necrotizing enterocolitis and invasive 
infection) and mortality in very preterm or VLBW infants

§ 9 trials included

Prevention
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• Progressive feeding regimen
- Cochrane Review – 2021

Prevention
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• Other Strategies
– Avoid prolonged antibiotics

– Avoid gastric acid suppression

– Prevent severe anemia

Prevention
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Human milk derived fortification
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• Blinded/randomized, <1250 grams
• August 2014-Nov 2015

• MBM/DBM – no formula

• Primary – feeding interruption

• 127 infants

35

Human milk derived fortification
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• Journal of Peds – Sullivan Trial – 2010
• 3 groups – 207 infants – BW 500-1250 grams

• 2 human milk based fortifiers 

• Fortified at either 100 or 40 ml/kg

• Donor breast milk if no maternal milk available

• Bovine based fortifier

• Fortified at 100 ml/kg

• Preterm formula if no maternal milk available

• Duration of study participation was the earliest of the following 
• 91 days of age

• Discharge from hospital

• 50% oral feedings (ie, 4 complete oral feedings per day).

36
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Human milk derived fortification
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• Journal of Peds – Sullivan Trial – 2010
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Human milk derived fortification
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• Journal of Peds – Sullivan Trial – 2010
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• “Association of Fortification with Human Milk versus Bovine Milk-Based Fortifiers on 
Short-Term Outcomes in Preterm Infants-A Meta-Analysis” - 2024
• 4 studies included

Human milk derived fortification
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• “Human milk derived fortifiers are associated with glucose, phosphorus, and calcium 
derangements”
• Journal of Perinatology

• 2017 – Single center retrospective study

• <30 weeks or <1250 grams

• 2015-2019

• Center switched from BOV TO HM-fort

Human milk derived fortification
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• Live Micro-organisms which, when administered in adequate amounts, confer a health benefit on the 
host

Probiotics
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Probiotics
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• Cochrane Review

• 60 trials – 11,156 infants

• Most common 

• Bifidobacterium

• Lactobacillus

• Saccharomyces

• Streptococcus

Probiotics
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• AAP – “Use of Probiotics in Preterm Infants” – 2021
• “Given the lack of FDA regulated pharmaceutical-grade products in the United States, 

conflicting data on safety and efficacy, and potential for harm in a highly vulnerable 
population, current evidence does not support the routine, universal administration of 
probiotics to preterm infants, particularly those with a birth weight of ,1000 g.”

Probiotics
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NEC in the News
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• "Available evidence supports the hypothesis that it is the absence of human milk – 
rather than the exposure to formula – that is associated with an increase in the risk of 
NEC"

• "It is unknown whether human milk fortified with HMF, compared to human milk 
fortified with a BMF, could decrease the risk of NEC"

$50 billion dollar question

50

50

51

51

• FDA/NIH/CDC Statement
– "There are two key points about feeding practices and NEC

1.There is no conclusive evidence that preterm infant formula causes NEC

2.There is strong evidence that human milk is protective against NEC

– "While mother's milk is the preferred source of nutrition – with pasteurized donor milk as the next best 
alternative – preterm infant formulas are a critically important option for premature infants for whom parental 
or donor milk is not an option, or where a supplement to parental or donor milk is necessary for the health of 
the infant"

$50 billion dollar question
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• Health and Human Services
• NEC Working Group of Council

• “a diet containing human breastmilk appears to be protective against the development of NEC.  In addition, the use of 
human milk-based fortifier in the infant’s diet, rather than bovine-based fortifier, may be useful in reducing the 
development of NEC”

• CDC/NIH/FDA
• “there is no conclusive evidence that preterm infant formula causes NEC”  “there is strong evidence that human milk is 

protective against NEC”

$50 billion dollar question
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• Openness and transparency 
• Additional research

• Funding for human milk

$50 billion dollar question
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