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Abstract. Premature infants present unique nutritional challenges due to their 

physiological immaturity and increased metabolic demands.  Optimal nutrition is crucial for 

their growth, development, and long-term health. This article provides a comprehensive 

overview of feeding premature infants, encompassing evidence-based practices, current 

recommendations, and recent advances in the field. We explore enteral and parenteral feeding 

methods, address common feeding challenges, and emphasize the importance of 

individualized care plans and ongoing monitoring to optimize outcomes for this vulnerable 

population. 

Keywords: Premature infant, preterm infant, neonatal nutrition, enteral feeding, 

Parenteral nutrition, Breast milk, Formula feeding, Feeding intolerance, Necrotizing 

enterocolitis (NEC), Growth, Neurodevelopment, Human milk fortifiers (HMF). 

I. Introduction 

Premature birth, defined as birth before 37 weeks of gestation, disrupts the critical 

final stages of fetal development, leaving infants with immature organ systems and 

heightened vulnerability. The nutritional management of premature infants is particularly 

complex, as they require increased nutrient intake to support rapid growth and development 

while facing challenges such as impaired digestion, weak suck-swallow coordination, and 

increased risk of complications. 

Providing adequate nutrition is paramount for premature infants to achieve optimal growth, 

neurodevelopment, and long-term health. This article offers a comprehensive guide for 

medical professionals involved in the care of premature infants, covering key aspects of 

nutritional support. 

II. Feeding Methods 

A. Enteral Feeding 

Enteral feeding, the preferred route of nutrition whenever possible, involves delivering 

nutrients directly to the gastrointestinal tract. 

Breast Milk: Human milk is the gold standard for feeding premature infants. It contains a 

unique blend of nutrients, growth factors, and immunological components tailored to their 

specific needs. Breast milk offers numerous benefits, including: 

Enhanced digestion and absorption: Human milk proteins are more easily digested and 

absorbed than cow's milk proteins. 

Immune protection: Breast milk contains antibodies, immune cells, and other bioactive factors 

that protect against infection and inflammation. 

Improved neurodevelopmental outcomes: Studies have linked breastfeeding with enhanced 

cognitive development and reduced risk of neurodevelopmental disorders in premature 

infants. 
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Reduced risk of necrotizing enterocolitis (NEC): NEC is a serious intestinal condition that 

primarily affects premature infants. Breast milk has been shown to significantly reduce the 

risk of NEC. 

When a mother's own milk is unavailable or insufficient, donor human milk from screened 

milk banks is a valuable alternative. Pasteurization ensures the safety of donor milk. 

Fortification of Breast Milk: Premature infants have higher energy and nutrient requirements 

than term infants. Fortification of breast milk with human milk fortifiers (HMFs) is often 

necessary to meet these increased needs. HMFs provide additional protein, calories, minerals, 

and vitamins. 

Enteral Feeding Routes and Techniques:  The method of enteral feeding depends on the 

infant's gestational age, clinical condition, and feeding tolerance. 

Oral feeding: As the infant matures and develops feeding skills, oral feeding is encouraged. 

Gavage feeding: For infants who are unable to coordinate sucking and swallowing or have 

respiratory difficulties, gavage feeding through a nasogastric or orogastric tube is employed. 

Transpyloric feeding: In cases of severe feeding intolerance or delayed gastric emptying, 

transpyloric feeding, where a tube is placed beyond the pyloric sphincter into the duodenum 

or jejunum, may be considered. 

Proper tube placement and feeding techniques are essential to prevent complications such as 

aspiration and misplacement. 

Formula Feeding: When breast milk is not available or insufficient, preterm formulas are 

used. These specialized formulas are designed to meet the unique nutritional needs of 

premature infants. 

Composition: Preterm formulas contain higher concentrations of protein, calories, and 

medium-chain triglycerides (MCTs) compared to term formulas. They also include essential 

fatty acids (DHA and ARA), vitamins, and minerals crucial for growth and development. 

Selection: The choice of formula depends on the infant's gestational age, weight, and specific 

medical conditions. 

Preparation and Feeding: Proper preparation and feeding techniques are essential to ensure 

safety and maximize nutrient absorption. 

B. Parenteral Feeding 

Parenteral nutrition, the intravenous delivery of nutrients, is used when enteral feeding is not 

feasible or sufficient to meet the infant's nutritional needs. 

Indications: Parenteral nutrition may be indicated in situations such as: 

Extreme prematurity: Very premature infants may have immature digestive systems and 

limited ability to tolerate enteral feeds. 

Intestinal dysfunction: Conditions such as necrotizing enterocolitis (NEC), short bowel 

syndrome, or intestinal obstruction may necessitate parenteral nutrition. 

Surgical conditions: Infants undergoing major surgery or with significant postoperative 

complications may require parenteral nutrition support. 

Types: 

Total Parenteral Nutrition (TPN): TPN provides all the infant's nutritional needs 

intravenously through a central venous catheter. 

Peripheral Parenteral Nutrition (PPN): PPN is used for short-term nutritional support and is 

administered through a peripheral vein. 

Composition: Parenteral solutions are carefully formulated to provide a balanced mix of: 
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Amino acids: The building blocks of protein. 

Dextrose: A source of carbohydrates for energy. 

Lipids: A source of essential fatty acids and calories. 

Electrolytes: Minerals such as sodium, potassium, and chloride to maintain fluid and 

electrolyte balance. 

Vitamins and Trace Elements: Essential micronutrients for various metabolic processes. 

Administration and Monitoring:  Parenteral nutrition requires meticulous management to 

prevent complications. 

Catheter-related infections: Strict aseptic technique is crucial during catheter insertion and 

maintenance. 

Metabolic complications: Close monitoring of blood glucose, electrolytes, and liver function is 

necessary to detect and manage metabolic disturbances. 

III. Feeding Challenges and Management 

Premature infants are prone to various feeding challenges due to their immature digestive 

systems and other medical conditions. 

Feeding Intolerance:  Feeding intolerance manifests as difficulty tolerating enteral feeds, often 

with symptoms such as regurgitation, vomiting, abdominal distension, and diarrhea. 

Causes: Immature gut motility, delayed gastric emptying, and formula intolerance are 

common causes. 

Management: Strategies include smaller and more frequent feedings, positional changes, and, 

in some cases, a change in formula or the use of prokinetic agents. 

Necrotizing Enterocolitis (NEC):  NEC is a serious inflammatory condition of the intestine that 

can lead to tissue damage and perforation. 

Risk factors: Prematurity, formula feeding, and intestinal ischemia are major risk factors. 

Prevention: Breast milk feeding, standardized feeding protocols, and careful monitoring are 

crucial for prevention. 

Management: Treatment involves bowel rest, antibiotics, and in severe cases, surgery. 

Growth Faltering:  Premature infants may experience growth faltering due to inadequate 

nutrient intake, malabsorption, or increased metabolic demands. 

Assessment: Growth is closely monitored using standardized growth charts. 

Management: Optimizing feeding strategies, addressing underlying medical conditions, and 

providing nutritional support are essential. 

IV. Monitoring and Assessment 

Close monitoring is critical to assess the adequacy of nutrition and identify potential 

problems. 

Clinical Monitoring: 

Growth parameters: Weight, length, and head circumference are regularly measured and 

plotted on growth charts. 

Feeding tolerance: Observe for signs of feeding intolerance, such as vomiting, abdominal 

distension, and changes in stool patterns. 

Hydration status: Monitor urine output, skin turgor, and fontanelles. 

Laboratory Monitoring: 

Blood glucose: Regular monitoring, especially in the early days, is crucial to prevent 

hypoglycemia. 
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Electrolytes: Sodium, potassium, and chloride levels are monitored to ensure electrolyte 

balance. 

Blood urea nitrogen (BUN) and creatinine: These tests assess kidney function. 

Liver function tests: Monitor liver function, especially in infants receiving parenteral 

nutrition. 

Complete blood count (CBC): A CBC can detect anemia and infection. 

V. Long-Term Considerations 

Transition to Oral Feeding: As the infant matures and their medical condition stabilizes, the 

focus shifts to transitioning from tube feeding to full oral feeding. 

Feeding readiness: Assess for signs of feeding readiness, such as rooting reflex, sucking ability, 

and coordinated swallowing. 

Support: Provide a supportive environment, paced feeding, and appropriate positioning to 

facilitate successful oral feeding. 

Neurodevelopmental Outcomes:  Early nutrition plays a crucial role in brain development and 

long-term cognitive function. 

Nutrient requirements: Ensure adequate intake of essential nutrients, such as protein, 

essential fatty acids (DHA and ARA), choline, and iron, which are critical for brain 

development. 

Follow-up: Regular developmental assessments are important to identify any delays and 

provide early intervention. 

Follow-Up Care: Premature infants require ongoing nutritional monitoring and support after 

discharge from the hospital. 

Growth monitoring: Regularly assess growth and provide guidance on appropriate feeding 

practices. 

Developmental surveillance: Monitor for developmental milestones and provide early 

intervention if needed. 

Dietary recommendations: Provide individualized dietary recommendations to support 

continued growth and development. 

VI. Conclusion 

Feeding premature infants is a complex and multifaceted endeavor that requires a 

multidisciplinary approach. This article has provided a comprehensive overview of the key 

considerations for medical professionals. By staying abreast of the latest research, 

implementing evidence-based practices, and providing individualized care, healthcare 

providers can optimize the nutritional status and long-term outcomes of premature infants, 

helping them reach their full potential. 
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