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Abstract

Objective: To provide pharmacists with the basic knowledge to counsel caregiv-
ers in appropriate infant formula selection and use.

Summary: Although the majority of infants are initially breast-fed, a transition 
to infant formula by the age of 6 months, either as a supplement or a replacement for 
human milk, is common in the United States. Manufacturers have capitalized on this 
growing demand for infant formulas to more closely mimic human milk by creating 
a variety of formulations. The mainstay of the formula market is iron-fortified cow’s 
milk, which may have a distinct variation in carbohydrate, protein, and fat sources, 
depending on the manufacturer. Formulations are also available to match specific 
needs of the infant or family, including added rice for reflux, partially or extensively 
hydrolyzed for allergen sensitivity, or soy based for a vegan diet preference.

Conclusion: With an extensive array of infant formulas available, pharmacists 
and caregivers can be overwhelmed when selecting an appropriate product. How-
ever, with careful questioning and a basic knowledge of the available formulas, an ini-
tial selection can be provided to caregivers. In addition to assisting in infant formula 
selection, pharmacists should provide information on proper preparation, handling, 
and storage of the product.
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Learning objectives
At the conclusion of this activity, the 
pharmacist will be able to:
n	 Discuss the differences between 

four to five commercial infant 
formulas currently available.

n	 Identify at least one infant formula 
that could be recommended 
for each of the following 
conditions: cow’s milk allergy, 
protein hypersensitivity, and 
gastroesophageal reflux.

n	 Describe at least three counseling 
points to caregivers on appropriate 
infant formula preparation and 
storage.
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the first month of life, the stomach is able to hold 90–150 mL.8 
Therefore, newborns need to be fed every 2–3 hours, but this 
feeding interval is extended with increasing age. The feeding 
interval also may be extended in infants who are formula fed 
because formula is not emptied from the stomach as rapidly 
as human milk. Full-term infants are capable of carbohydrate 
digestion and have sufficient lactase activity. Therefore, most 
infants can tolerate lactose-containing formulas because lac-
tase activity does not begin to decline until after 3 years of age 
in susceptible individuals. Protein digestion is variable during 
the first few months of life but will be comparable to that of an 
adult by 14 weeks of age.8

Weight, length/height, and head circumference are moni-
tored for infants until 3 years of age using percentile-for-age 
growth charts (available at www.cdc.gov).8 These growth 
charts are intended for use in term infants, but can be used 
for premature infants after 40 weeks’ gestation. The age of 
the preterm infant must be corrected. With proper nutrition, 
most term infants will double and triple weight by 4–6 and 12 
months, respectively, and length will be doubled by the end of 
the first year.8,9

Nutrition standards for infants
The Food and Nutrition Board of the National Research Coun-
cil is responsible for establishing dietary reference intakes 
and recommended dietary allowances for infants and children; 
however, FDA is responsible for the regulation of the amounts 
of nutrients added to formulas produced in the United States.8 
For proper development, infant formulas should contain water, 
carbohydrates, protein, and fat in the recommended amounts. 
These requirements may differ slightly for premature infants 
initially, as well as for infants with certain medical conditions.

Full-term infants require carbohydrate intake of 60 g/day 
from age 0 to 6 months and 95 g/day from age 7 to 12 months.8 
The primary source of carbohydrate in infant formulas is lac-
tose.4 However, alternatives to lactose as a carbohydrate 
source include corn maltodextrin, corn syrup solids, and su-
crose.

Protein requirements for infants and children younger than 
4 years of age vary from 9.1 to 13.5 g/day.8 Research on the 
content of mature human milk reveals taurine, glutamic acid, 
and glutamine in abundance; thus, ensuring that formula-fed 
infants are receiving these amino acids is important.10 Similar 
quantities of glutamic acid and glutamine are found in human 
and cow’s milk. However, taurine, which appears to provide a 
neuroprotective role in infants and children, is found in mini-
mal quantities in cow’s milk. Therefore, supplementing this es-
sential amino acid during the manufacturing process of infant 
formulas is necessary.

Want to know more?
The focus of this article is on selecting a formula for healthy full-term 
infants. A more thorough review of infant nutritional standards can be 
found in APhA’s Handbook of Nonprescription Drugs.

Assess your knowledge
Take a moment to assess your current knowledge by reviewing the 
case study and answering the following question. The answer to the 
case study question appears later in the article.

P.R.’s 2-month-old infant has serious, continued eczema but no 
other dermatologic disorders, vomiting, or diarrhea. P.R. noticed the 
exacerbation of eczema after switching from human milk to Similac 
last month. P.R. questions whether another type of formula is avail-
able. Which of the following would be an appropriate recommenda-
tion?
a.	 Extensively hydrolyzed protein formula
b.	 Partially hydrolyzed protein formula
c.	 Thickened formula
d.	 Amino acid–based formula
e.	 Lactose-free formula

If you have been a caregiver for a newborn or infant who 
needs an alternative to human milk, you may have experi-
enced the potentially overwhelming process of selecting an 

appropriate formula. Questions caregivers may have include 
the following: (1) Is the generic as good as the brand name? 
(2) Do I need to provide a special formula or is basic formula 
sufficient? (3) Is ready-to-use better than powder formula? 
Although caregivers have ready access to pharmacists, many 
pharmacists are unaware of how to assist caregivers with this 
type of product selection.

Nearly 75% of U.S. infants are initially breast-fed; however, 
most are provided commercial infant formula as either a sup-
plement to human milk or as the only source of nutrition by age 
6 months.1,2 Commercial infant formulas are used for various 
reasons and produced to closely mimic the nutrients found in 
human milk.3,4 The Food and Drug Administration (FDA) regu-
lates infant formulas and provides specific nutrient require-
ments for these products, which are made from modified cow’s 
milk or soy products and differ in the oil used, protein profile, 
and amount of fat.3–7 During the manufacturing process, the 
nutrients are altered so the formula more closely resembles 
human milk.5 However, no formula can duplicate all constitu-
ents of human milk, such as growth factors, antibodies, and en-
zymes. Although human milk is considered the ideal source of 
nutrition for developing infants, commercially prepared infant 
formula is a nutritionally suitable alternative.

Objective
This article seeks to provide pharmacists with knowledge to 
counsel caregivers in appropriate infant formula selection and 
use.

Organ maturation and infant growth
Organ maturation is essential for proper digestion and nutri-
ent absorption during infancy.8 The fetal gastrointestinal tract 
has the most growth during the third trimester of pregnancy. 
Therefore, infants delivered before 34 weeks’ gestation may 
have different feeding requirements compared with term in-
fants. Initially, the stomach of the term newborn (birth weight 
>5 lb, 8 oz) can only hold 20–90 mL; however, by the end of 
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Infants and children younger than 2 years require fat for 
proper growth and development. Originally, formulas were sup-
plemented with linoleic (n-6) and linolenic (n-3) acid for fatty 
acid content, but more recently, the formulas have been sup-
plemented with docosahexaenoic acid (DHA) and arachidonic 
acid (ARA).8 DHA and ARA are long-chain polyunsaturated fatty 
acids that are found in human milk.3,5 DHA and ARA are also 
found in higher amounts in the bloodstream of infants who are 
exclusively breast-fed compared with infants who are provided 
nutrition through a formula not containing DHA and ARA.3 Some 
DHA and ARA studies have demonstrated short-term positive 
effects on neurological development and visual function, but no 
long-term benefit data exist.5 Based on short-term data, manu-
facturers of infant formulas began to add DHA and ARA to prod-
ucts beginning in 2002. FDA has requested that manufacturers 
closely monitor these formulas through postmarketing surveil-
lance because of the lack of long-term studies of these ingredi-
ents.

Available commercial infant formulas
Commercially prepared infant formula is available in three 
forms: ready to use, concentrated liquid, and powder. Ready-to-
use infant formula is the most convenient type of infant formula 
because it does not require mixing with water.11,12 However, 
ready-to-use formula also is the most expensive. Both concen-
trated liquid and powdered formulas must be reconstituted with 
water before feeding. Thus, the safety of these formulas may be 
compromised if the water is of poor quality.1 Powdered infant 
formula is the least expensive of the three formula types.1,5,13 
Unlike ready-to-use and concentrated liquid formulas, pow-
dered infant formula products are not considered sterile. They 
are not subjected to the same extremely high temperatures as 
liquid formulas during the manufacturing process and therefore 
may contain bacteria.1,5,13 Powdered infant formula has been as-
sociated with life-threatening infections attributed to the bacte-
ria Enterobacter sakazakii.5,13,14 Thus, using powdered formulas 
for premature babies or those who are immunocompromised 
is not recommended. In addition to the form of infant formula 
used, caregivers must select either cow’s milk– or soy-based 
formula and may require assistance in selecting a specialty for-
mula if the infant is unable to tolerate the initial selection (Table 
1).4–8,15–21

Cow’s milk–based formulas
The majority of available infant formulas are made with cow’s 
milk that has been industrially modified to make the formula 
more comparable with human milk.5,12 Variations in different 
formulations of cow’s milk formulas include the amount of pro-
tein, source of fat, and source of carbohydrate.4 In its natural 
state, cow’s milk contains the proteins whey and casein in a 
ratio of 18:82. Formulas will vary in the amount of whey pro-
vided. For instance, some products will maintain the 18:82 ra-
tio, whereas another formula may provide additional whey to 
more closely mimic the whey-to-casein ratio seen in human 
milk (range 48:52 to 60:40). Fat is provided through vegetable 
oils or a mixture of vegetable oils and animal fats. The primary 

carbohydrate source in most commercially prepared infant for-
mulas is lactose. However, maltodextrins and corn syrup solids 
may be alternatives used to provide a lactose-free formula or a 
formula that may be less irritating to the intestinal tract.

Many available cow’s milk formulas and all soy-based for-
mulas are available as iron-fortified products.7 Low-iron for-
mulas are designated by a concentration less than 6.7 mg/L, 
and iron-fortified products contain an iron concentration of 6.7 
mg/L or more.4 Before the 1960s, a high prevalence of iron de-
ficiency in infants was noted; therefore, supplemental iron was 
added to infant formulas. The American Academy of Pediatrics 
(AAP) recommends iron-fortified formula for all infants and 
does not advise using low-iron formulas. Although low-iron for-
mulas are available, they are for use in preterm infants under 
medical supervision.

While most infants do well on a cow’s milk formula, ap-
proximately 2–4% of infants and young children will develop 
a cow’s milk allergy (CMA).22 Onset of CMA occurs during the 
first few months of life and should not be confused with lactose 
intolerance attributable to primary lactase deficiency, which 
develops later in life.23,24 Symptoms of CMA may present as im-
mediate (within minutes to 1 hour after ingestion) or late (up 
to 7–10 days after ingestion) onset.22,23 Rapid-onset symptoms 
include irritability, vomiting, wheezing, hives, rash, and bloody 
diarrhea.23 Late-onset reactions are more common and include 
symptoms of loose stools, vomiting, irritability, and skin rashes. 
Most children with CMA will be able to tolerate milk by 3 years 
of age.25 However, until then, formula-fed infants and toddlers 
may need a hypoallergenic formula, such as an extensively hy-
drolyzed protein (EHP) formula.

Lactose-free formulas
Lactose-free formulas are readily available, and their use does 
not demonstrate statistical differences in infant growth and 
development compared with using cow’s milk formula.24 In in-
fants with acute gastroenteritis, secondary lactose intolerance 
may develop.4 For this, some pediatricians recommend using 
lactose-free formulas temporarily (up to 1 month) during the 
postdiarrheal refeeding period when symptoms of lactose intol-
erance are present. However, even with acute gastroenteritis, 
lactose digestion and absorption should be adequately main-
tained, thereby obviating the need for lactose-free formulas. 
Currently, AAP does not recommend lactose-free formulas to be 
used in infants with acute gastroenteritis, unless the infant has 
malnutrition or severe dehydration.26

Soy formulas
Soy-based formulas do not contain cow’s milk proteins or lac-
tose; instead, they contain soy as the protein source.6 During 
the manufacturing process, vegetable oils (soy, palm, sunflow-
er, olein, safflower, and coconut) are used as fat sources. Corn 
maltodextrin, corn syrup solids, and sucrose provide the carbo-
hydrate content in these formulas. DHA and ARA are typically 
added to these formulations, and all available products contain 
iron.

Soy formulas have been available for almost 100 years, but 
more contraindications than indications exist.6 Soy-based for-
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mulas are indicated in infants with galactosemia and hereditary 
lactase deficiency and when a vegetarian diet is preferred.6,27 
Some studies have evaluated the use of these formulas for pre-
venting colic and/or managing infants with colic. However, AAP 
has issued a statement that using soy-based formulas for this 
purpose has no proven value. Some providers also recommend 
a trial use of soy-based formulas in infants with a documented 
CMA, given the great expense of EHP and amino acid–based for-
mulas. However, AAP advises against this practice because of a 
10–14% cross-sensitivity with soy-based formulas in patients 
with CMA6,28,29 and a 25–60% reaction in infants with enteroco-
litis.28 In addition, speculation exists that soy isoflavones may 
reduce fertility in boys and induce early puberty in girls; how-
ever, the evidence is not conclusive.6

In infants treated for congenital hypothyroidism, soy-based 
formula should be used with caution because absorption of the 
thyroid hormone replacement may be altered when given con-
comitantly with soy.6 This effect on absorption may be seen by a 
prolonged increase in thyroid-stimulating hormone, which may 
necessitate a dose increase of thyroid hormone replacement. 
Thus, infants with congenital hypothyroidism who are fed soy-
based formulas should be monitored closely.

Formulas with partially or extensively hydrolyzed 
protein
Infant formulas that are partially or extensively hydrolyzed re-
duce protein allergenicity in some infants because the protein 

has been hydrolyzed.7,30 EHP formulas are referred to as hy-
poallergenic formulas, denoting that clinical trials have demon-
strated that they can be tolerated by at least 90% of individuals 
allergic to cow’s milk or soy-based formulas.25,30 However, the 
utility of EHP formula is minimized because of excessive cost 
(approximately three times that of standard formula) and its 
unpalatable taste.7,15 If atopic disease is associated with CMA, 
partially hydrolyzed protein (PHP) formulas should not be used 
because of the potential containment of cow’s milk peptides. 
Approximately one-third to one-half of individuals with CMA 
may experience a reaction to PHP formulas. Thus, PHP formu-
las often are considered for prevention of allergies rather than 
treatment.

Both EHP and PHP formulas may be used in infants with a 
strong family history of atopic disease, as multiple studies have 
demonstrated that the use of these formulations may delay or 
prevent atopic dermatitis in infancy and early childhood.15,16,25 It 
appears that EHP formulas, specifically the extensively hydro-
lyzed casein-based formulas, may be more effective in atopic 
disease prevention than PHP formulas. However, it should be 
noted that neither EHP nor PHP formula has been directly com-
pared with human milk for prevention of atopic diseases. There-
fore, breast-feeding should never be avoided for this purpose.

Amino acid–based formulas
Amino acid–based formulas, also referred to as predigested 
formulas, are reserved for infants with protein hypersensitivity 

Table 1. Commercially available infant formulas4–7,15–21

Formulation Available products
Cow’s milk–based formulas Enfamil Lipil, Enfamil Premium Lipil, Enfamil Gentlease Lipil (replaces some of lactose with corn 

syrup), Similac Advance, Similac Advance Organic
Soy-based formulas Enfamil Prosobee, Similac Soy Isomil, Similac Expert Care for Diarrhea, Good Start Soy PLUS
Partially hydrolyzed protein formulas Enfamil Gentlease Lipil, Enfagrow Gentlease, Good Start Gentle PLUS, Good Start Soy PLUS 
Extensively hydrolyzed protein for-
mulas

Enfamil Nutramigen Lipil, Enfamil Nutramigen with Enflora LGG, Enfamil Pregestimil, Similac Expert 
Care Alimentum 

Amino acid–based formulas Neocate, Neocate Nutra, Neocate One+, Neocate Junior, Neocate Junior with Prebiotics, EleCare, 
Nutramigen AA Lipil

Formulas used for GERD Enfamil AR (also marketed as RestFull), Similac Sensitive for Spit-Up
Lactose-free formulas 
 

Enfamil Nutramigen Lipil, Enfamil Nutramigen with Enflora LGG, Similac Soy Isomil, Similac Sensi-
tive for Spit-Up, Similac Sensitive (since the Early Shield was added, this product contains a very 
small amount of lactose), Good Start Soy PLUS

Formulas with probiotics Enfamil Premium Lipil, Enfamil Nutramigen with Enflora LGG, Good Start Protect PLUS, Good Start 2 
Protect PLUS

Formulas with prebiotics Neocate Junior with Prebiotics, Enfamil Premium Infant with Natural Defense Dual Prebiotics, 
Similac Advance, Similac Sensitive, Similac Soy Isomil

Metabolic formulas/nutrient-altered 
formulas 
 
 

Portagen, BCAD 1, BCAD 2, Phenyl-Free 1, Phenyl-Free 2, Phenyl-Free 2 HP, HCY 1, HCY 2, GA, 
LMD, OA 1, OA 2, PFD 1, PFD 2, WND 1, WND 2, 3232 A, RCF, Tyros 1, Tyros 2, Calcilo XD, Cyclinex-1, 
Cyclinex-2, Glutarex-1, Hominex-1, Phenex-1, Phenex-2, Pro-Phree, Propimex-1, Propimex-2, Pro Vi 
Min, Tyrex-1, Tyrex-2, MSUD Analog, XLeu Analog, XLys, XTrp Analog, XMet Analog, XMTVI Ana-
log, XPhe, XTyr Analog, XMet, XCys Analog, Similac PM 60/40, Enfaport Lipil, Pregestimil Lipil

Next-stage/follow-up/or toddler 
formulas 

Enfagrow Premium, Enfagrow Soy, Enfagrow Gentlease, Similac Go & Grow, Similac Go & Grow 
Soy, Good Start 2 Gentle PLUS, Good Start 2 Soy PLUS, Good Start 2 Protect PLUS, Nestle Follow-
Up Good Start 2, Neocate One+, Neocate Junior, Neocate Junior with Prebiotics

Abbreviation used: GERD, gastroesophageal reflux disease.
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or those who have failed therapy with EHP formulas.4,7 Similar 
to EHP formulas, their use is minimized by an exorbitant cost 
(compared with standard formula).4

Formulas for gastroesophageal reflux
Gastroesophageal reflux is a common complaint in infancy, re-
ported at an incidence of 20–40%.31 Nonpharmacologic mea-
sures for treatment and prevention include elevating the head 
of the crib and providing small frequent meals and/or thickened 
feed. Pharmacologic agents are available, and surgery is an op-
tion for the most complicated cases. The available thickened 
formulas in the United States have added rice starch.7,32 This 
type of formula was developed to thicken once it reaches the 
stomach; thus, less regurgitation may be noted and standard 
bottle nipples may be used for feeding. Thickened feedings 
have demonstrated reduced regurgitation by approximately 0.6 
episodes per day in studies, but the clinical significance of this 

may be minimal.31 However, weight gain has been associated 
with thickened formulas and may be clinically important if the 
formula is used for a long duration. Concern exists regarding 
the use of thickening agents because decreased intestinal ab-
sorption of carbohydrates, fat, calcium, iron, zinc, and copper 
may occur. Unfortunately, a paucity of data exist to determine 
if the long-term use of thickening agents may result in harmful 
outcomes.

Other formulas
Formulas with prebiotics. Prebiotics are nondigestible di-
etary components that stimulate bifidobacteria and/or lacto-
bacilli growth in the large intestines.9,33,34 This stimulation of 
beneficial intestinal flora eventually leads to a mild laxative ef-
fect and decreased pH of the stools.34 It has been found that hu-
man milk contains oligosaccharide prebiotics and that infants 
who are fed formula supplemented with prebiotics have stools 

 
                       
 
                                         
 
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Select iron-fortified cow's milk–based formula Recommend soy-based formula 

 

Does the family wish the infant to follow a vegan diet? 

Yes  No 

Is formula accepted by infant without complications? 

Yes 

Continue formula 

No 

Infant cries during feeding 
and/or spits up frequently 

Infant develops rash, 
hives, vomiting, wheezing, 

or irritability 

Consider physician 
referral and/or 

recommend thickened 
formula 

Recommend physician 
referral and suggest EHP 

formula 

Improved symptoms with 
EHP formula? 

Yes 

Continue formula 

No 

Switch to amino acid–based 
formula 

Figure 1. Selection of infant formula for a term infant3–7,12,25,30,31

Abbreviation used: EHP, extensively hydrolyzed protein.
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that more closely resemble the stools of breast-fed infants in 
frequency and pH.9,34 Prebiotics added to infant formulas are 
typically in the form of galactose oligosaccharide and fructose 
oligosaccharide, but further studies are needed to determine 
the utility of these agents in infant formulas.34

Formulas with probiotics. Probiotics are living organ-
isms (e.g., lactobacilli) that colonize in the gastrointestinal 
tract to promote health benefits.35,36 Probiotics differ from pre-
biotics in that an exogenous species of bacteria are introduced 
into the gut rather than stimulating an indigenous species.37 Al-
though this is a growing field of research, evidence for benefit 
of probiotics in infant formula is currently lacking.35,36

Metabolic formulas. Metabolic formulas are designed for 
infants with rare metabolic disorders, including maple syrup 
urine disease, phenylketonuria, and tyrosinemia.38 These for-
mulas also contain a carbohydrate and fat source, but the 
protein is altered to account for the inborn error of metabo-
lism.27,38 Metabolic formulas are intended to be used as supple-
mental nutrition and only under medical supervision.38

Nutrient-altered formulas for specific disease. Some 
infants may require an adjustment in mineral intake, such as 
calcium, phosphorous, iron, and/or potassium.27 Formulas for 
infants with renal impairment have alterations in the protein 
and electrolyte content, whereas formulas for infants with se-
rum calcium disorders, neonatal hyperparathyroidism, or os-
teopetrosis contain lower levels of calcium and phosphorus, 
with some formulations available without vitamin D. Nutrient-
altered formulas should be used only under medical supervi-
sion.

Follow-up formulas. These formulas contain a higher 
level of calcium needed for infants who are 6 months or older.7 
However, no evidence supports that this type of formula is su-
perior to other formulas in infants age 6–12 months.

Toddler formulas. Toddler formulas are manufactured 
for supplemental feeding for toddlers between 1 and 3 years of 
age.7 They contain increased protein and minerals and may be 
of benefit in toddlers who receive inadequate amounts of nutri-
tion in solid feedings.4

Product selection guidelines
After the pharmacist understands the types of formulas avail-
able (e.g., cow’s milk, soy), determining the initial formula for a 
healthy, full-term infant becomes quite simple. Figure 1 depicts 
a simplistic approach to product selection. As demonstrated in 
Figure 1, the pharmacist should recommend an iron-fortified 

cow’s milk formula to all caregivers except those choosing a veg-
an diet for the infant. If the formula initiated is not tolerated, the 
pharmacist can assist based on symptoms (Figure 1)3–7,12,25,30,31 
or dietary needs (Table 1),4–7,15–21 depending on the severity of the 
reaction to the intolerable formula. When cost is a consideration 
in selecting an infant formula, pharmacists can recommend the 
store brand formulations with confidence because FDA requires 
all formulas to contain the same nutrient density.12

Infant formula preparation
Safe preparation
Before preparing any infant formula, caregivers should take all 
precautions to minimize contamination by washing their hands. 
Surprisingly, this was an important step in formula preparation 
overlooked by many highly educated mothers in a study per-
formed by Labiner-Wolfe et al.2 from 2005 to 2007. In the study, 
55% of mothers of infants aged 1.5 to 4.5 months neglected 
to wash their hands properly before preparing infant formula. 
Because proper hand washing is imperative in preventing the 
spread of infection to infants, this should be discussed with all 
caregivers, regardless of education level.

As noted previously, both liquid concentrate and powdered 
formulas require dilution with an appropriate amount of clean 
water (Table 2).1,13,39 If too much water is added, the infant may 
not receive adequate caloric and nutrient intake. Conversely, if 
an insufficient amount of water is added, the infant may suffer 
from dehydration, diarrhea, vomiting, and/or excessive intake of 
calories. Proper reconstitution of the powdered formula should 
be a diligent counseling point stressed by pharmacists, espe-
cially in times of economic difficulty. Rather than saving money 
by overdiluting the formula, caregivers may inadvertently induce 
water toxicity and malnutrition in the infant.1,40 Because pow-
dered formulations are not sterile, the World Health Organiza-
tion recommends mixing them with water that has been heated 
to no less than 158°F (70°C), in order to reduce the risk of infec-
tion with E. sakazakii, then cooling before feeding.3,41 However, 
according to FDA, it is safe to use ordinary tap water that has 
been boiled for 1 minute and then cooled.3 It is important to re-
inforce the need to cool the water quickly to body temperature 
(98°F) before feeding to prevent burns. In reality, nursery water 
and bottled water are commonly used for reconstitution without 

Table 2. Preparation of available infant formulas13,39

Ready to use: No preparation necessary
Liquid concentrate: Dilute with equal parts clean water
Powdered formula: Typical use is one scoop per 2 oz clean water 
(check manufacturer directions). Water should be boiled first and 
allowed to cool before feeding to infant.
Caution: Counsel caregivers on the importance of reconstituting 
powders with the appropriate amount of water to avoid water tox-
icity, inadequate nutritional intake, or dehydration.

Table 3. Storage recommendations after reconstitution or 
opening of container39

Refrigeration 
Powder formula: Store no longer than 24 hours
Concentrated liquid: Store no longer than 48 hours
Ready-to-use formula: Store no longer than 48 hours

Room temperature 
Powder, concentrate, or ready to use: Keep no longer than a total 
of 2 hoursa

After feeding begins 
All formulations should be discarded after 1 hour. Formula should 
not be refrigerated for later feedings.

aIf bottle has been warmed, discard after 1 hour
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heating of the water. Some concern exists that the use of bottled 
water to reconstitute powdered formula may contribute to ex-
cessive fluoride levels, thereby increasing the risk of fluorosis.42 
Caregivers should follow the recommendations of FDA but may 
consider using nursery water or bottled water for reconstitution 
when traveling or in compromised situations.

Safe storage
Because of the potential for substantial microbial growth in 
reconstituted infant formula, changes have been made to stor-
age recommendations.13,39 Previously, storing formula prepared 
from powder in a refrigerator for no more than 48 hours was con-
sidered a safe recommendation. However, this recommendation 
has now been changed to no more than 24 hours’ refrigeration 
for reconstituted powder formulas. Storage recommendations 
for infant formulas are noted in Table 3.39 Insulated bags and ice 
packs may be used for infant formula storage when traveling.41

Conclusion
Selecting the appropriate formula for an infant can be as chal-
lenging for health professionals as it is for caregivers. However, 
pharmacists can help in the selection with proper questioning 
(Figure 1). Term infants should be initiated on a cow’s milk–
based formula unless the family prefers a vegan diet for the in-
fant. An alternate formula should be recommended only if the 
infant develops complications after the initiation of cow’s milk– 
or soy-based formula. Rice-thickened formulas may be recom-
mended for infants experiencing frequent spit up and fussiness, 
whereas EHP formulas may be recommended for infants with a 
suspected allergy to cow’s milk–based formulas. No titration pe-
riod is necessary when switching formulas. Caregivers should 
be encouraged to report adverse events associated with the use 
of infant formulas to health professionals. Health professionals 
then should report this information to FDA’s MedWatch program 
(800-332-1088 or www.fda.gov/medwatch).13

All caregivers should be counseled on proper preparation 
and storage of infant formula, regardless of education level. This 
counseling should include proper hand washing, use of water for 
mixing (if necessary), whether refrigeration is necessary, and 
the length of time that mixed or open formula is considered us-
able. Insulated bags and ice packs also should be recommended 
for outings and traveling with prepared formula.

Although pharmacists may not typically receive an abun-
dance of questions regarding infant formula initiation, they can 
be a valuable resource to caregivers who are confused and in-
timidated by the vast selection of available infant formulas. By 
understanding the difference in formula types (ready to use, liq-
uid concentrate, and powder) and constituents (variations in fat, 
proteins, and carbohydrates), pharmacists can provide appro-
priate recommendations for infant formulas. Further, pharma-
cists can ensure that caregivers are receiving appropriate con-
sultation on proper preparation, handling, and storage of infant 
formulas, in an effort to prevent the spread of infection.
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1.	 S.P. presents with several manufacturer samples for 
infant formulas that she received during her pregnan-
cy. She has breast-fed her infant for the past 3 months 
but would now like to initiate an infant formula as a 
human milk replacement. The infant was full term and 
has tolerated the human milk well. The family has no 
dietary restrictions. Which of the following types of in-
fant formulas would be the most appropriate to sug-
gest to S.P. for formula initiation?
a.	 Similac Soy Isomil
b.	 Enfamil Premium Lipil
c.	 Good Start Gentle PLUS
d.	 Similac Go & Grow
e.	 Neocate

2.	 A caregiver presents to the pharmacy counter holding 
Enfamil AR Lipil, which was recommended for her in-
fant who spits up frequently. The caregiver notes that 
the container labeling states it is a thickened formula. 
Should she purchase bottle nipples with larger holes?
a.	 Yes; the formula will thicken upon standing in the 

bottle, necessitating larger nipple opening for optimal 
fluid flow.

b.	 Yes; the formula will be extremely thickened when first 
mixed, necessitating a larger nipple opening for opti-
mal fluid flow.

c.	 No; the thickened formula will ensure the infant can-
not take in too much fluid at one time, thus minimizing 
frequent spit up.

d.	 No; the thickened formula will flow as regular formu-
la and will not become thickened until it reaches the 
stomach.

3.	 A mom presents to the pharmacy with her crying 
4-month-old, 17-lb infant. She notes that she initiated 
Good Start Gentle Plus 3 days ago, and during the past 
few hours, the infant has developed hives and wheez-
ing. She continues to cry, which seems to make the 
wheezing worse. No other changes have occurred in 
the diet or environment of the child. What is your rec-
ommendation on a dose of Benadryl for her infant and 
a different formula?
a.	 Give 0.5 tsp Children’s Benadryl (diphenhydramine 

12.5 mg/5 mL) for hives and recommend switching the 
formula to a thickened formula

b.	 Give 0.5 tsp Children’s Benadryl (diphenhydramine 
12.5 mg/5 mL) for hives and recommend an extensively 
hydrolyzed protein formula

c.	 Give 0.5 tsp Children’s Benadryl (diphenhydramine 
12.5 mg/5 mL) for hives and recommend an amino ac-
id–based formula.

d.	 Give 0.5 tsp Children’s Benadryl (diphenhydramine 
12.5 mg/5 mL) for hives and continue current infant 
formula.

e.	 Give the caregiver an immediate referral to the emer-
gency department.

4.	 Amino acid–based formulas are for infants with pro-
tein hypersensitivity because they are:
a.	 Lactose-free formulas.
b.	 Completely predigested formulas.
c.	 Extensively hydrolyzed formulas.
d.	 Necrotizing enterocolitis resistant.
e.	 Fortified with rice starch.

5.	 Which of the following formula preparation/storage 
counseling points regarding powdered formulas is 
correct?
a.	 To reconstitute, dilute with equal amounts of powder 

and clean water.
b.	 After reconstituting, store in the refrigerator for no 

longer than 48 hours.
c.	 After reconstituting, store at room temperature for no 

longer than 72 hours.
d.	 After feeding has begun, discard unused portion after 1 

hour.
e.	 After feeding, refrigerate unused reconstituted portion 

for a later feeding.

CPE exam
Instructions: The assessment test for this activity must be taken online; please see “CPE information” below for further instruc-
tions. There is only one correct answer to each question. This CPE activity will be available online at www.pharmacist.com no later 
than April 30, 2011.
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CPE information
To obtain 1.0 contact hour of CPE credit (0.1 CEUs) for this activity, complete and submit the CPE exam online at www.pharmacist.com/
education. A Statement of Credit will be awarded for a passing grade of 70% or better. You will have two opportunities to successfully 
complete the CPE exam. Pharmacists and pharmacy technicians who successfully complete this activity before April 15, 2014, can receive 
credit.

Your Statement of Credit will be available online immediately upon successful completion of the CPE exam.
CPE instructions: Get your documentation of credit now! Completing a posttest at www.pharmacist.com/education is as easy as 1-2-3.
1.	 Go to Online CPE Quick List and click on the title of this activity.
2.	 Log in. APhA members enter your user name and password. Not an APhA member? Just click “Create one now” to open an account.  

No fee is required to register.
3.	 Successfully complete the CPE exam and evaluation form to gain immediate access to your documentation of credit.

Live step-by-step assistance is available Monday through Friday 8:30 am to 5:00 pm ET at APhA Member Services at 800-237-APhA (2742) 
or by e-mailing InfoCenter@pharmacist.com.

6.	 Which of the following infant formulas would be most 
appropriate to recommend as an initial formula to a 
family that prefers a vegan diet for their 5-month-old 
infant?
a.	 Good Start Gentle PLUS
b.	 Enfamil Lipil
c.	 Similac Advance
d.	 Enfagrow
e.	 Similac Soy Isomil

7.	 J.P. visits the pharmacy with his 18-month-old child. 
The child tolerated Enfamil Lipil formula well but now 
refuses to switch to cow’s milk. J.P. also is concerned 
because his child only wants juice, bananas, or cook-
ies. He has been unsuccessful in transitioning the tod-
dler to vegetables, meats, or a variety of fruits. Which 
of the following would be the most appropriate recom-
mendation for J.P.’s child to improve nutrition?
a.	 Continue Enfamil Lipil formula
b.	 Begin Enfamil Nutramigen Lipil
c.	 Begin Enfamil AR
d.	 Begin Enfacare Lipil
e.	 Begin Enfagrow Premium

8.	 Which of the following is not a symptom of cow’s milk 
allergy?
a.	 Hives
b.	 Tachycardia
c.	 Bloody diarrhea
d.	 Vomiting
e.	 Irritability

9.	 Which two ingredients are now routinely added to in-
fant formulas for the potential positive effects on neu-
rological development and visual function?
a.	 a-Linoleic acid and vitamin A
b.	 Vitamins B

6 and B12

c.	 Docosahexaenoic acid and arachidonic acid
d.	 Calcium and vitamin D
e.	 Eicosapentaenoic acid and fish oil

10.	Which of the following statements is true regarding in-
fant formulas with probiotics?
a.	 Probiotics are dietary components that stimulate 

growth of good bacteria in the gut.
b.	 Probiotics are added to formula in the form of galac-

tose oligosaccharides.
c.	 Infant formulas with probiotics are a preferred choice 

in infants with maple syrup urine disease.
d.	 Powdered formulas containing probiotics should be re-

frigerated before mixing.
e.	 Lactobacillus is an example of an organism found in 

infant formulas containing probiotics.


