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Breastmilk and Infant Formulas

Breastmilk

Benefits:  

· Immunologic factors, trophic to GI tract, easily absorbed, well tolerated by premature infants. Thought to be protective against NEC when fed in “trophic” amounts, very early, to preemies.  Research suggests that fatty acids DHA/AA) in breast milk are important to cognitive development and visual acuity in infants, especially premies. 

· Mothers of premature infants have milk of higher protein content for the first 2 to 6 weeks after giving birth; then levels are similar to mothers of term infants.

Nutritional characteristics:

· 0.7Kcal/cc
· 1.5g protein/100Kcal or 6% of total calories vs 8.25-9.6% total calories in standard milk based formulas.  Protein is 80%whey, 20% casein; higher quality and more easily digested than protein in formulas.

· Low renal solute load (91.1 mosm/liter vs 126 to 136 mosm/liter in milk based formulas and 154-164 mosm/liter in soy based formulas)

· Carbohydrate is mainly lactose

· Long chain fats

Standard Milk Based Formulas 20 kcal/oz (0.67kcal/cc)

General Characteristics:

· Blend of whey and casein proteins.

· Carbohydrate is lactose.

· Fats are long chain. All are now available with added DHA/ARA.  

· Any of these meet the needs of healthy term infants at 110kcal/kg body weight.
Similac with or without Fe(Ross Labs)

· 2.07gm protein/100kcal
Enfamil with or without Fe (Mead Johnson)

· 2.1gm protein/100kcal
Generic (only with Fe) (Wyeth) (formerly called “SMA”)

· 2.2gm protein/100kcal

Carnation Good Start

· 2.25 gm protein/100kcal

· 2:1 calcium to phosphorus ratio, makes this a good “Renal” infant formula.

Soy Protein Based Formulas 20kcal/oz (0. 67kcal/cc)

General Characteristics:

· Higher protein (lower quality protein), sodium, calcium and phosphorus content than standard milk based formula.

· Lactose free.

· Fats are long chain. All are now available with added DHA/ARA

· Intended for infants who cannot tolerate milk protein, or who can not tolerate lactose (e.g., infant with Galactosemia)

Isomil (only with iron) (Ross Labs)

· 2.45 gm protein/100kcal

Isomil DF (0.9g added dietary fiber per 100kcal)

· 2.66 gm protein/100kcal

Prosobee (only with iron) (Mead Johnson)

· 2.5 gm protein/100kcal

Alsoy (only with iron) (Carnation)

· 2.8 gm protein/100kcal

Milk Based Lactose Free Formulas

General characteristics:

· Protein is milk protein isolate.

· Carbohydraate is corn syrup solids

· Fats are long chain available with DHA/ARA.

· Intended for infants who “have problems such as fussiness, gas, and diarrhea when due to lactose sensitivity.”  

· Since milk protein is used, there may be traces of lactose, DO NOT USE FOR INFANTS WITH GALACTOSEMIA.

Similac Lactose Free (Ross Labs)

· 2.14 gm protein/100kcal
Enfamil LactoFree (Mead Johnson)

· 2.1 gm protein/100 kcal

Protein Hydrolysate Based Formulas

General Characteristics:  

· Protein is hydrolyzed casein (free amino acids + small peptides).

· Carbohydrate  is glucose polymers, modified corn starch (and sucrose Alimentum only); all are lactose free.

· Fat is combination of Medium Chain Triglycerides (do not require emulsification with bile to be absorbed), and long chain fats (Alimentum and Pregestimil only); Fats in Nutramigen are all long chain. All now available with DHA/ARA.

· Higher sodium, calcium, and phosphorus content than standard milk based formulas.

· Alimentum and Pregestimil, intended for infants who have malabsorption problems.  Nutramigen intended for infants who cannot tolerate whole proteins (e.g., infant with allergies), but can tolerate fats.

Alimentum  (Ross Labs)

2.75 gm protein/100kcal

Pregestimil (Mead Johnson)

2.8gm protein/100kcal

Nutramigen (Mead Johnson)

2.8gm protein/100kcal

Elemental Formula

General characteristics

· Protein is from free amino acids

· Carbohydrate is corn syrup solids (lactose and sucrose free)

· Fat are long chain

Neocate (SHS North America)

3.1 gm protein/100kcal

Premature Formulas

General characteristics:

· Intended to meet the increased protein, vitamin and mineral needs of the premature infant. (There are differences in specific nutrients between formulas)

· Designed to be used until infants are 2000 to 2500gm body weight (use past that weight puts infant at risk for hypervitaminosis A and D)

· Available ready to feed, 20 and 24kcal/oz (0.67 and 0.8kcal/cc)

Breast Milk + Fortifier

Enfamil Human Milk Fortifier (Mead Johnson)

· Mixed at 24 kcal/oz: 2.5-3 gm protein/100kcal (depending on maturity of breast milk)

· 1652 IU Vitamin A/100kcal ; 261 IU Vitamin D/100kcal; 7.0 IU Vitamin E/100kcal; 35 mcg Folic Acid/100kcal.

· 142 mg Ca/100kcal; 62 mg P/100kcal; 9mg Mg/100kcal.

Similac Natural Care Human Milk Fortifier, mixed 50:50 with Breast Milk (22kcal/oz)

· 2.43g protein/100kcal
· 946 IU Vitamin A/100kcal; 83 IU Vitamin D/100kcal; 2.9 IU Vitamin E/100kcal.; 22mcg folic acid/100kcal
· 131mg Ca/100kcal; 72 mg P/100mg; 8.6 mg Mg/100kcal

Similac Human Milk Fortifier 

· Mixed at 24 kcal/oz: 2.5-3 gm protein/100 kcal (depending on maturity of breast milk)

· 1245 IU Vitamin A/100kcal; 150 IU Vitamin D/100kcal; 5.3 IU Vitamin E/100 kcal 32 mcg Folic Acid/100kcal

· 175 mg Ca/100kcal;  98 mg P/100kcal; 12.4 mg Mg/100kcal

Enfamil Premature Formula (Mead Johnson)

· 3gm protein/100kcal

· 1250 IU Vit.A/100kcal;  270 IU vit.D/100kcal;  6.3 IU vit.E/100kcal;  35mcg Folic acid/100kcal

· 165mg Ca/100kcal;  83mg P/100kcal;  6.8mg Mg/100kcal

Similac Special Care  (Ross Labs)

· 2.71gm protein/100kcal

· 1250 IU vit.A/100kcal;  150IU vit.D/100kcal; 4.0IU vit.E/100kcal; 37mcg Folic acid/100kcal

· 180mgCa/100kcal; 100 mg P/100kcal;  12mg Mg/100kcal

Post Premature Formulas

General Characteristics:

· Standard concentration is 22kcal/oz (0.73kcal/mL)

· Protein close to that in premature formula;  vitamins and calcium and phosphorus 30-50% higher than that in standard formulas.

· Intended for infants who were born at less than 1500gm, and are now over 2000-2500gm.

Similac NeoSure (Ross Labs)

· 2.6 gm protein/100kcal

EnfaCare (Mead Johnson)

· 2.8 gm protein/100kcal

Other Specialty Formulas

Portagen

-3.5gm protein/100kcal; whole protein (casein). High protein relative to other formulas

-85% of fat is Medium Chain Triglycerides 15% Corn oil

Intended for children and adults who have impaired fat digestion and absorption. Used in infants who have chylothorax.

Similac PM 60/40

2.2 gm protein/100kcal; protein is 60%whey and 40% casein

Low renal solute load (low in Ca, P, K, Na relative to standard formulas) 2:1 Ca:P ratio.

Specialty Formulas for Metabolic Disorders 

Several condition specific products are produced by Ross Labs and Mead Johnson 

Modular Formula Additives

Formula additives to Increase Calories

Carbohydrate: 

Polycose (Ross Labs; 23kcal/TBSP) Moducal (Mead Johnson; 30 kcal/TBSP): 

Carbohydrate supplements made of glucose polymers derived from cornstarch. 

Carbohydrate/fat combination:

80056  Protein FREE Diet powder  (Mead Johnson 5 kcal/gm or 34.5 kcal/TBSP)  Includes vitamins and minerals similar to a term infant formula without the protein .

Carbohydrate is corn syrup solids and modified tapioca starch

Fats are long chain (corn oil)

Super Soluble Duocal (SHS North America; 42 kcal/TBSP) Manufacturer states “not suitable for children under 1 year of age.”
Carbohydrate is hydrolyzed corn starch

Fats are blend of long chain and medium chain

Fat:

Safflower oil (generic): (8kcal/cc)

Microlipid (Mead Johnson):  Emulsified safflower oil, long chain polyunsaturated fats. (4.5kcal/cc)

MCT Oil (Mead Johnson): Medium chain triglycerides, a fat source which does not need bile salts for absorption, contains no essential fatty acids. (7.7kcal/cc)

Protein

Promod (Ross Labs): powdered whey protein supplement.  (0.75 gram protein and 4.24kcal/gram powder; 3 grams protein and 17 kcal/TBSP)

Casec (Mead Johnson): powdered casein protein supplement. (0.9 gram protein and 3.8 kcal/gm powder; 4 gram protein and 17 kcal/TBSP)

Products to Augment calories and protein in breastmilk:

Human Milk Fortifier: Enfamil Human Milk Fortifier (Mead Johnson); Similac Human Milk Fortifier (Ross):  Used ONLY for premature infants under 2.0 to 2.5 kg body weight. Vitamin and mineral levels are unsuitable for larger premies or term infants.  If this is ordered for infants >2.5kg, do not use it; alert physician that it should not be used.

Standard infant formula powder can be used to augment calories in breast milk for infants >2.0-2.5kg

Modular Formula Bases (examples; not a complete list):
ProViMin (Ross Labs):  Contains protein, vitamins and minerals; must be used with carbohydrate and fat sources (can be given intravenously, until tolerance to enteral/PO sources is established)

RCF (Ross Carbohydrate Free):  Contains soy protein, fat, vitamins and minerals; must be used with carbohydrate source (intravenous or enteral/PO)

3232A (Mead Johnson):  a mono and disaccharide free, very low carbohydrate, protein hydrolysate formula base.  Fats include medium and long chain triglycerides. Must be used with  additional carbohydrate source.
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Formula company websites:

nwww.ross.com  Similac products
nwww.meadjohnson.com  Enfamil products

nwww.verybestbaby.com  Nestle products

nwww.wyethnutritionals.com generic products

uwww.brightbeginnings.com  lower cost formulas made by Wyeth

nwww.shsna.com/html/Hypoallergenic.htm Neocate formulas
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