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Abstract 
 

All mothers should breastfeed their infants, initiate breastfeeding within the first hour of life and continuing breastfeeding up to 2 years of 

age or beyond. Some conditions nissisate formula feeding. Because every child has separate needs, there are a variety of infant and pediatric 

formulas from that to choose. Not only are there several categories of formulas counting milk protein-based, soy protein-based, hydrolyzed 

protein, and amino acid-based, but there are changes between products within each group. The advent of Internet mediums that facilitate 

peer-to-peer human milk sharing has resulted in health authorities stating that the allotment of human milk is dangerous. There are risks 

associated with all forms of infant feeding, including breastfeeding and the use of manufactured infant formulas. Nevertheless, a small number 

of health conditions of the infant or the mother may justify endorsing that she does not breastfeed provisionally or enduringly. However, 

Baby formulas rarely cause serious lateral effects. But food allergies, nutrient deficiency, or baby formula contamination can lead to serious 

fitness problems if left unchecked.  
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INTRODUCTION 

Almost all mothers can breastfeed successfully, which 

contains initiating breastfeeding within the first hour of life, 

breastfeeding solely for the first 6 months, and continuing 

breastfeeding (along with giving appropriate balancing 

foods) up to 2 years of age or beyond. Exclusive 

breastfeeding in the chief six months of life is particularly 

beneficial for mothers and infants. Positive belongings of 

breastfeeding on the health of infants and mothers are 

experiential in all settings. 

Breastfeeding reduces the danger of acute infections such as 

diarrhea, pneumonia, ear infection, Haemophilus influenza, 

meningitis, and urinary area infection [1]. It also protects 

against chronic circumstances in the future such as type I 

diabetes, ulcerative colitis, and Crohn’s disease. 

Breastfeeding throughout infancy is associated with lower 

nasty blood pressure and total serum cholesterol, and with a 

lower prevalence of sort-2 diabetes, overweight, and obesity 

during adolescence and adult life [2]. Breastfeeding delays 

the arrival of a woman’s fertility and reduces the dangers of 

post-partum hemorrhage, pre-menopausal breast cancer, and 

ovarian cancer [3]. 

Nevertheless, a small number of health conditions of the 

infant or the mother may justify recommending that she does 

not breastfeed provisionally or permanently [4]. These 

conditions, which worry very few mothers and their infants, 

are listed below together with some health circumstances of 

the mother that, although serious, are not medical reasons for 

using breast-milk substitutes. 

Adequate nutrition during infancy and early childhood are 

vital to ensure children’s optimal health, growth, and 

development [5]. Undernourishment has been responsible, 

directly or indirectly, for 60% of annual deaths universal, 

often due to inappropriate feeding practices during the first 

year of life [6]. Humanoid milk is universally recognized as 

the “gold standard” for feeding newborns, providing readily 

bioavailable components and nutrients in a well-balanced 

supply, confirming optimal growth and development for the 

child [7, 8]. Breastfeeding offers uncountable benefits to both 

the mother and infant and its short- and long-term 

significance has already been scientifically proven. Among 

these reimbursements, we can mention the supply nutritional 
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requirements and defense against diabetes, the simple 

elimination of meconium, immunological types of machinery 

that prevent allergies, decreased risk of jaundice, protection 

of the abdominal flora to avoid diarrhea and protection 

against infections [9]. protection of the abdominal flora to 

avoid diarrhea and protection against infections [10, 11]. 

About the benefits for the mother, breastfeeding after 

childbirth makes the uterus return to its typical size faster and 

decreases bleeding, preventing maternal anemia; hurries 

weight loss; reduces the risk of breast, ovarian, and 

endometrial cancer; prevents osteoporosis; and defends 

against cardiovascular illnesses, such as heart attack [12]. 

Global public health recommends that infants be wholly 

breastfed for the first six months of life to achieve optimal 

growth, growth, and health. After this phase, they should 

receive complementary foods as they linger to be breastfed, 

at least until the age of two [13]. However, in some 

circumstances, breastfeeding is not possible or advisable due 

to issues associated with the mother’s health or due to the 

baby’s health. For these cases, intercontinental scientific 

medical societies recommend that when all strategies for 

continuing breastfeeding are exhausted, infant milk formulas 

should be used [14]. Infant formulations used as a 

complement or a substitute for breast milk are the best other 

for child development compared to other unprocessed food 

sources since they can be manipulated to provide adequate 

nutrition. Infant formulas are foodstuffs from cow’s milk and 

other animals or vegetables or a combination of these [15]. 

Cow’s milk is the primary ingredient most often rummage-

sale in the manufacturing of these products. However, infant 

formula manufacturers pursue to make cow’s milk's 

nutritional characteristics closer to human milk by chemically 

regulating the macro and micronutrient composition [16]. In 

addition, human milk delivers not only nutrient components 

but also potential bioactive compounds that achieve many 

physiological functions other than nutrition, touching the 

immune system, hormones and related mixtures, antibacterial 

agents, enzymes, enzyme inhibitors, and encrypted peptides 

[17]. Therefore, bioactive compounds are rudiments that 

“affect biological processes or substrates and hence have an 

influence on body function or condition and ultimately 

health” [18]. In human milk, these workings come from 

various sources; some are produced and concealed in the 

mammary epithelium, while others are acquired due to 

motherly nutrition [19]. There are many of these components 

in human milk; some are not hitherto identified; others, 

although already identified, do not yet have their 

physiological belongings wholly understood. Therefore, their 

presence in infant formulas is not yet a technological reality. 

Infant formulas are liquids or reconstituted dust fed to infants 

and young children to serve as substitutes for human milk. 

Infant formularies have a special role in the diet because they 

are the only foundation of nutrients for some infants. In the 

United States and other industrialized countries, the massive 

majority of infants receive infant formula at some time 

throughout their first year of life [20] as the number of infants 

breastfed afterward birth rapidly decreases. Many infants 

obtain formula in combination with breastfeeding. During 

these mixed feeding routines, there are possible interactions 

between the components of human milk and those controlled 

in formulas [20].  

Although the American College of Pediatrics and the 

American Academy of Family Physicians recommend breast 

milk for optimum infant nutrition, many parents still choose 

formula as an acceptable other. The wide variety of available 

formulas is confusing to parents and physicians, but 

formulations can be classified according to three basic 

criteria: caloric thickness, carbohydrate source, and protein 

composition. Most infants require a period formula with iron. 

There is insufficient evidence to endorse supplementation 

with docosahexaenoic acid or arachidonic acid. Soy formulas 

are designated for congenital lactase deficiency and 

galactosemia but are not recommended for colic since of 

insufficient evidence of benefit. Hypoallergenic formulas 

with lengthily hydrolyzed protein are effective for the 

treatment of milk protein allergy and the anticipation of 

atopic disease in high-risk infants. Antireflux formulas 

decrease emesis and spewing, but have not been shown to 

affect growth or expansion [21]. 

Health consequences differ substantially for mothers and 

infants who formula-feed, compared with those who breast-

feed, smooth in wealthy countries such as the United States. 

Unfortunately, charges of breastfeeding in the United States 

continue to fall short of the World Health Organization's 

commendations that children are breastfed for their first 2 

years of life [22]. The American College of Pediatrics and the 

American Academy of Family Physicians [23] endorse 

exclusive breastfeeding for the first 6 months of life, 

continuing at the smallest through the infant's first birthday, 

and as long thereafter as is commonly desired. In the United 

States, in 2005, only 74% of the United States newborns were 

breast-fed at least once after delivery, only 32% were wholly 

breastfed at 3 months of age, and just 12% were exclusively 

breastfed at 6 months of age [24]. These charges vary 

considerably by region, with the highest charges in the Pacific 

Northwest and the lowest rates in the Southeast. Although 

some of these differences reflect cultural differences, recent 

data suggest that variations in a hospital’s performance 

account for a considerable proportion of differences in 

breastfeeding [25]. 

Nutritional Requirements and Energy Expenditure 
for the Infant 
The needs of infants regulate the amount of nutrition required 

to maintain and support adequate growth and optimal health 

while upholding homeostasis with other nutrients. Nutritional 

requirements vary in infancy, and growth decorations are 

closely linked to optimized nutrition. The use of standardized 

explanations is essential when plotting growth in 

infancy. Energy outflow for basal metabolic processes, 

regular physical activities, as well as unexpected amplified 

energy utilization for pathological conditions, control the 



Hamed et al.: Overview of the Updates in Nutrient Profiles, Types, Indications and Side Effects of Infant Formula 

 

 56     Archives of Pharmacy Practice ¦ Volume 13 ¦ Issue 3 ¦ July-September 2022  

 

infant's caloric intake. A healthy child from birth to 1 year 

should receive around 100 kcal/kg/day. Newborn caloric 

requirements are advanced at about 110–135 kcal/kg/day 

[26].  

Of the total energy requirement, a healthy infant exploits 

about 40-60 kcal/kg/day for basal metabolic rate. 

Thermoregulation plays an enormous role in early infancy, 

requiring a significant amount of energy spending. This is 

even higher in smaller preterm infants with minimal 

subcutaneous fat stores. Nourishing, digestion, absorption, 

storage, and elimination also require a vast quantity of 

energy, often up to 30-50 kcal/kg/day. Preterm and sick 

infants often necessitate higher amounts of energy to 

maintain adequate growth. As newborns get older, their 

energy requirements decrease, with boys requiring additional 

than girls usually on the explanation of weight [27]. 

Nutritional needs are objectively distinct collectively using 

the term 'dietary reference intakes [28]. Estimated average 

supplies (EAR) refers to the minimum amount of a nutrient 

that is required to meet the needs of half the populace. Since 

EAR only covers about half of the population, a 20% higher 

boundary is used as recommended dietary allowances (RDA). 

RDA mentions a sufficient amount of average daily dietary 

intake that meets the nutrient condition for most of the healthy 

population at a particular stage. Adequate intake (AI) is the 

adequate range of nutrient intake based on healthy 

populations in cases with inadequate marks to use EAR or 

RDA. Tolerable upper intake levels (UL) are the highest 

stages of nutrient intake that are acceptable without causing 

adverse properties [28]. In situations requiring close 

monitoring of infant growth, nutrient requirements can be 

unhurried using these parameters to maintain an objective log 

of nutrient consumption during periods of growth irresolute. 

Nutrient Profiles for Infant Formula: Macronutrients 
Macronutrients include large nutrient molecules that deliver 

the primary nutritional source of energy and substrate, 

playing a vital anabolic part in building tissues and in growth. 

These are broadly gathered into proteins, carbohydrates, and 

fats. 

Proteins 

Proteins are building blocks that play a substantial anabolic 

role in building muscle and tissues. Protein accounts for about 

15% of total energy intake. Anatomically, proteins are large 

molecules comprised of chains of amino acids amalgamated 

by peptide bonds. They can be classified based on the number 

of amino acids in the protein chain into dipeptides, 

oligopeptides, or polypeptides. Multifaceted folding of the 

longer protein chains into three-dimensional structures 

additional results in a tertiary modification, adding 

complexity to the protein construction [29]. 

Enteral protein intake in neonates is primarily expended as 

whey or casein proteins. Whey protein has less methionine 

gratified, while casein has less cysteine content. Mucins are 

another minor collection of human milk proteins, seen in milk 

fat globule membranes. Breastmilk is an excellent basis of 

protein with a whey: casein ratio of 80:20, even up to 90:10 

in colostrum. The protein relation changes to 55:45 in mature 

milk while still retaining the prevalence of whey protein. The 

bioavailability of protein in breastmilk is higher, secretarial 

for better protein absorption and retention in breastmilk-fed 

infants. The protein gratified in formulas is included as a 

combination of whey and casein with changing ratios in 

different formulas [29].  

Lipids (Fats) 
Lipids are a primary source of caloric consumption, primarily 

in the form of triglycerides, free fatty acids, and cholesterol. 

Lipids explanation for about 40-50% of total energy intake. 

The caloric density of lipids is 9 kcal/g. Throughout the fetal 

period, lipids are transferred transplacentally as fatty acids, 

slowly increasing in the third trimester. Body fat stores are 

accumulated near the end of the third trimester, and provide 

a significant source of energy to the newborn infant. 

Provisions are decreased in low birth weight and preterm 

infants. Additional glucose is also transformed into lipids by 

lipogenesis [30]. 

Triglycerides account for the bulk of lipids secretarial for up 

to >90% of all lipid intake, with phospholipids and 

cholesterol acting as minor bases usually packaged into milk-

fat globules. Enterocytes utilize the ingested lipids to harvest 

lipoproteins rich in triglycerides, known as chylomicrons, 

that are used for conveying lipids via lymphatics to the target 

cells [30]. Chylomicrons in cord lifeblood and at one-month-

old preterm infants have been shown to have higher 

cholesterol than in period infants, resulting in a 

lower chylomicron triglyceride-cholesterol ratio in preterm 

infants compared to period infants [31]. Triglycerides are 

broken down by lipases into fatty acids, which can be 

confidential into essential and non-essential fatty acids. 

Essential fatty acids (EFA) include linoleic (LA) and alpha-

linolenic acid (ALA), which deliver an essential source of 

fats. Besides, given the current use of intravenous lipid 

emulsions, arachidonic acid (ARA) and docosahexaenoic 

acid (DHA), byproducts of LA, and ALA, respectively, are 

also considered EFAs. Essential fatty acid shortage (EFAD) 

can appear as soon as 7-10 days if not receiving adequate 

lipid consumption. EFAD can be diagnosed biochemically 

using the triene: tetrene proportion (Holman index) with a 

value greater than 0.2 suggestive of biochemical EFAD, 

though symptoms appear >0.4 [32].  

Carbohydrates (Energy) 
The primary source of carbohydrates for the brain is glucose. 

Carbohydrates deliver the bulk of calories with 40-55% of 

daily needs. While carbohydrates are exploited as 

disaccharides, oligosaccharides, and polysaccharides, lactose 

methods are the primary enteral source of glucose in human 
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milk and standard infant formula. The volume of 

carbohydrate requirement is calculated based on the total 

expected energy requirement taking into account the energy 

from non-carbohydrate bases. Besides, glucose provides the 

carbon molecules required for manufacturing fatty acids and 

amino acids. In parental nutrition, it is often stated as D10W 

and augmented over days accounting for the glucose infusion 

rate (GIR). Dextrose delivers 3.4 kcal/g of glucose [29]. 

Micronutrients and Other Trace Elements 
Nutrient elements that are required in minute quantities are 

painstaking micronutrients or trace elements- with RDA often 

in micrograms. The greatest common micronutrients are zinc, 

copper, chromium, manganese, and selenium. Trace 

rudiments require age, size, and disease-specific adjustments 

in the pediatric population; therefore, adult references cannot 

be used. While the absorption of trace elements is tightly 

regulated in the intestinal tract, supplying trace elements 

parenterally bypasses this homeostatic barrier foremost to a 

risk of overload if excessive quantities are provided [33]. 

Iron: Iron is a basic component of hemoglobin and 

myoglobin and is henceforth an essential nutrient. The 

deficiency of iron fallouts in microcytic anemia and FTT. 

Growing preterm infants require a higher dose of iron to meet 

the anxieties of catch-up growth and to support increased red 

blood cell construction from bone marrow proliferation. 

Breastfed infants may necessitate iron supplementation after 

4-6 months of life whereas formula-fed infants do not as child 

formula is fortified with iron [33]. 

Zinc: Zinc is a vital cofactor of human enzymes and is 

carefully essential for growth. Zinc requirements vary with 

age and clinical condition. Newborns with short bowel 

syndrome often have increased fluid losses; therefore are at 

developed risk of zinc deficiency. Premature infants need 

higher doses of zinc subordinate to their rapid growth. Zinc 

deficiency can result from congenital or nutritional sources. 

Congenital abnormality of zinc absorption or transport 

outcomes in acrodermatitis enteropathica affecting skin, hair, 

and nails, and patients current with FTT, hair loss, diarrhea, 

dermatitis, facial rash, and nail hypoplasia. Acquired/ 

nutritional shortage of zinc is commonly seen in preterm 

infants on PN, resulting in growth failure, poor wound 

healing, skin rashes, and iron absence anemia as zinc is a 

cofactor in iron metabolism [33]. 

Copper: Copper plays an important role as a cofactor to 

ended twenty enzymes involved in multiple basic cellular 

processes connecting cellular respiration, iron metabolism, 

and production of red blood cells, to name an insufficient. 

Copper deficiency is rarely seen. The increased requirements, 

incomplete stores, and potential increased gastrointestinal 

losses of copper must be stable against the reduced biliary 

excretion in preterm babies [33]. Iron deficiency is one of the 

initial signs of copper deficiency and may present through 

anemia, neutropenia, FTT, etc. Copper is no longer 

recommended to be held habitually in infants with cholestasis 

(PNAC) due to the hazard of microcytic anemia. 

Chromium: Chromium plays a crucial role in insulin 

metabolism, thus changing glucose levels. While deficiency 

of chromium has not been well described in humans, 

chromium toxicity is well known, especially in newborns and 

children on long-term PN. Chromium is believed to have 

renal tubular toxicity with a condensed glomerular filtration 

rate. Given the wide variability in the pollution of chromium 

with different PN formulations, the actual intake is often 

unclear. It is thus suggested to decrease the dose of chromium 

in children with renal failure, but not eliminate it [33].  

Manganese: Manganese is an important trace element with 

person in enzyme activation and function of multiple 

enzymes, plus metalloenzymes with manganese incorporated 

into the enzymatic molecular structure, most particularly, 

superoxide dismutase enzyme. However, due to its wide 

availability in the countryside, deficiency of manganese is 

rare. Though, the neurotoxicity and hepatic toxicity of 

manganese are well described. In preterm infants on long-

term PN, and especially persons with PNAC, the risk of 

accumulation and, thus, toxicity is significantly advanced 

since manganese is primarily excreted via the liver. Thus 

manganese is no lengthier added as a trace element as it can 

be neurotoxic in large amounts, and it is sufficient in the PN 

additives [34]. 

Selenium: Selenium is an antioxidant related to 

reductions in a wide range of pathological conditions in 

infants, especially preterm newborns on PN, including 

bronchopulmonary dysplasia/chronic lung sickness, 

necrotizing enterocolitis, retinopathy of prematurity, 

periventricular leukomalacia and sepsis. As a cofactor 

for glutathione peroxidase enzyme, selenium theaters a role 

in reducing free radicals, thus decreasing cellular level injury 

across various tissue systems. Due to predominantly renal 

excretion, caution is optional in infants with renal dysfunction 

[35].  

Vitamins: Preterm infants are disposed to vitamin 

deficiencies due to lower stores, increase requirements, and 

immature metabolic processes. The conflict is also true that 

these preterm infants are at higher risk for toxicity due to 

undeveloped and compromised renal function. Fat-soluble 

vitamins comprise vitamins A, D, E, and K. Vitamin A 

(Retinol) is known to play an essential role in the growing and 

development of skin, eyes, bones, and pulmonary epithelium. 

It is thus occupied in chronic lung disease, photophobia, 

abnormal epiphyseal bone evolution, and FTT. Vitamin E 

(tocopherol) has an antioxidant character in iron-induced 

hemolysis. Vitamin K plays a vital role in thickening through 

carboxylation of prothrombin into its active form, thus 

essential in preventing hemorrhagic sickness of the newborn. 

Vitamin D plays a crucial role in calcium and phosphorus 

metabolism in combination with parathyroid hormone. 



Hamed et al.: Overview of the Updates in Nutrient Profiles, Types, Indications and Side Effects of Infant Formula 

 

 58     Archives of Pharmacy Practice ¦ Volume 13 ¦ Issue 3 ¦ July-September 2022  

 

Vitamin D deficiency is allied with rickets, osteopenia of 

prematurity, and letdown to thrive. Water-soluble vitamins B 

and C, on the other hand, require daily intake to meet their 

foods [36].  

Types of the Formula [37] 

First Infant Formula (First Milk): Appropriate from 
Birth: First infant formula (first milk) should always be the 

first formula you bounce to your baby. The cows' milk in 

formula contains 2 types of proteins – whey and casein. The 

first infant formulary is based on whey protein which is 

thought to be easier to digest than extra types of formula. 

Goats' Milk Formula: Suitable from Birth: Different 

classes of goats' milk formula are available in pharmacies and 

shops. They are produced to the identical nutritional 

standards as cow's milk-based formula. Goats' milk formula 

is not less possible to cause allergies in babies than cows' milk 

formula. Goats' milk formulations are not suitable for infants 

with cows' milk protein aversion (allergy), as the proteins 

they contain are similar. 

Hungrier Baby Formula (Hungry Milk): Suitable from 

birth (but ask a midwife or health visitor for information 

first). This type of formula covers more casein than whey, and 

casein is harder for babies to digest. Although it's frequently 

described as suitable for "hungrier babies", there's no 

evidence that babies settle improved or sleep longer when fed 

this type of formulation. 

Anti-Reflux (Stay-Down) Formula: Suitable from 

birth (but only below medical supervision). This type of 

formulation is thickened to prevent reflux in infants (when 

babies bring up milk during or after food). 

Although it's available in pharmacies and supermarkets, it's 

optional you only use it on the advice of a health specialist. 

Comfort Formula: Suitable from birth (but request a 

midwife or health visitor for advice first). This type of 

formula contains cows' milk proteins that obligate have 

already been partly broken down (partially hydrolyzed). This 

is theoretical to make it easier to digest and help prevent 

digestive difficulties such as colic and constipation. 

However, there's no indication for this. 

Lactose-Free Formula: Suitable from birth (but only 

below medical supervision). 

This formula is suitable for babies who are lactose intolerant. 

These incomes cannot absorb lactose, which is a sugar that's 

obviously in milk and dairy products. Lactose intolerance is 

rare in darlings. Symptoms include diarrhea, abdominal pain, 

wind, and expansion. 

Hypoallergenic Formula: Suitable from birth (but only 

under medical management). 

If your baby is diagnosed as being allergic to cows' milk, a 

GP will recommend an appropriate infant formulation with 

fully hydrolyzed (broken down) proteins. 

Formula with partially hydrolyzed proteins (comfort 

formula) is obtainable in pharmacies and shops, but it's not 

suitable for offspring with cows' milk allergies. 

Follow-On Formula: Suitable from 6 months (but ask a 

comforting visitor for advice first). Follow-on formula should 

never be fed to babies under 6 months long-standing. 

Research shows that switching to follow-on formulation at 6 

months has no benefits for your baby. Your baby can continue 

to need first infant formula as their chief drink until they are 

1 year old. 

The labels on follow-on formula can look very comparable to 

those on first infant formula. Read the label carefully to avoid 

manufacturing a mistake. 

Good Night Milk: Suitable from 6 months (but ask a health 

guest for advice first). 

Some follow-on formula has cereal added to it and is sold as 

an unusual formula for babies to have at bedtime. This type 

of formulation is not needed, and there's no evidence that 

babies settle better or sleep longer afterward having it. Good 

night formula should never be given to babies over 6 months 

old. 

Soya Formula: Suitable from 6 months (but only under 

medical administration). Soya formula is made from soya 

beans, not cows' milk. It's sporadically used as an alternative 

to cows' milk formula for babies who need cows' milk 

allergies. 

There are some concerns about the detail that soya contains 

phytoestrogens. These are found naturally in some plants. 

The chemical construction of phytoestrogens is similar to the 

female hormone estrogen. Because of this, there are anxieties 

that they could affect a baby's reproductive development, 

particularly in babies who drink only soya-based infant 

formulations. 

Growing-Up Milk (Toddler Milk): Suitable from 1 

year (but ask a health caller for advice first). 

Growing-up and toddler milk are marketed as a substitute for 

whole cows' milk for toddlers and children over 1-year-old. 

There's no indication to suggest that these products provide 

extra nutritional assistance for young children. 

Indications for Using Milk Formula in Infants [38] 

https://www.nhs.uk/conditions/lactose-intolerance/
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 Infants Who Should Not Receive Breast Milk or 
Any Other Milk Except for Specialized Formula 
1. Infants with classic galactosemia: a special 

galactose-free formulation is needed. 

2. Infants with maple syrup urine disease: a special 

formulation free of leucine, isoleucine and valine are 

wanted. 

3. Infants with phenylketonuria: a special 

phenylalanine-free formula is desirable (some 

breastfeeding is possible, under cautious 

monitoring). 

 

 Infants for Whom Breast Milk Remains the Best 
Nursing Option but Who May Need Other Food 
in Addition to Breast Milk for an Imperfect 
Period 
1. Infants born weighing less than 1500 g (very low 

birth weight). 

2. Infants born at less than 32 weeks of gestational age 

(very pre-term). 

3. Newborn infants who are at risk of hypoglycemia by 

the feature of impaired metabolic adaptation or 

enlarged glucose demand (such as those who are 

preterm, unimportant for gestational age, or who 

have experienced noteworthy intrapartum 

hypoxic/ischaemic stress, those who are ill and 

persons whose mothers are diabetic) [5] if their 

blood sugar nose-dives to respond to optimal 

breastfeeding or breast-milk nourishing 

 

 Maternal Conditions That May Justify 
Permanent Avoidance of Breastfeeding 
1. HIV infection1: if replacement nourishing is 

acceptable, feasible, affordable, sustainable, and 

safe (AFASS) [6]. 

 

 Maternal Conditions That May Justify 
Temporary Escaping from Breastfeeding: 
1. Severe illness that prevents a mother from caring for 

her infant, for example, sepsis.  

2. Herpes simplex virus type 1 (HSV-1): direct 

connection between lesions on the mother’s breasts 

and the newborn’s mouth should be avoided until all 

active lesions need to be resolved. 

3. Maternal medication: 

 sedating psychotherapeutic drugs, anti-epileptic 

treatments, and opioids and their combinations 

may cause side belongings such as drowsiness 

and respiratory depression and are better avoided 

if a safer other is available (7); 

 radioactive iodine-131 is better avoided given 

that safer substitutes are available - a mother can 

resume breastfeeding about two months after 

receiving this material; - excessive use of topical 

iodine or iodophors (e.g., povidone-iodine), 

particularly on open wounds or mucous 

membranes, can result in thyroid conquest or 

electrolyte abnormalities in the breastfed infant 

and should be evaded; - cytotoxic chemotherapy 

requires that a mother stops breastfeeding 

throughout therapy [39]. 

The Risks of Formula-Feeding 
For many years, public health campaigns and the medicinal 

literature have described the ‘benefits of breastfeeding,’ 

comparing health consequences among breast-fed infants 

against a reference collection of formula-fed infants. 

Although statistically synonymous with reporting the ‘risk of 

not breastfeeding,’ this method implicitly defines infant 

formula as the normal way to feed a newborn. This subtle 

distinction substantially affects perceptions of infant feeding 

[40]. If ‘breast is best,’ before the formula is implicitly ‘good’ 

or ‘normal.’ This distinction was underlined by a national 

survey showing that, in 2003, while 74% of the United States 

inhabitants disagreed with the statement, ‘Infant formula is as 

upright as breast milk,’ just 24% agreed with the statement, 

‘Feeding a baby formula in its place of breast milk increases 

the chance the baby will become sick [41]. These distinctions 

look to influence feeding decisions. In 2002, the Ad Council 

conducted focus clusters to develop the National 

Breastfeeding Awareness Campaign, beleaguered at 

reproductive-aged women who would not normally 

breastfeed. They originate that women who were advised 

about the ‘benefits of breastfeeding’ observed lactation as 

optional, like a multivitamin, that was helpful but not 

indispensable for infant health. In contrast, when the same 

data were accessible as the ‘risk of not breastfeeding,’ women 

were far more likely to roughly that they would breastfeed 

their infants. Formula feeding has risks that are not allied with 

feeding human milk to infants. It is presumably these risks 

that mothers using peer-to-peer shared human milk wish to 

avoid [41]. 

Formula feeding is associated with amplified risk of 

infectious diseases counting gastrointestinal disease and 

respiratory tract infections. In resource-rich countries, 

children who are fed infant formula are up to five periods 

more likely to be hospitalized in infancy than children who 

are fully breastfed [42]. Some of the instruments by which 

formula feeding might facilitate infection are understood; for 

example, digestion of foreign protein such as dairy protein in 

infant formula can inflame and injure the protective mucous 

membrane of the intestine through supplementary 

colonization by pathogens [43]. The use of infant formula is 

also associated with an increased risk of non-infectious 

illnesses such as allergic diseases and type 1 and 2 diabetes 

[44]. Again, early contact with “foreign” foods is thought to 

be a factor in the development of these illnesses [45]. In 

addition, formula feeding is associated with impaired 

cognitive development, perhaps since infant formula lacks 

many ingredients thought to be involved in brain expansion 

[46]. Finally, formula feeding is associated with an increased 

risk of death due to Unexpected Infant Death Syndrome 

(SIDS) which is 3.7 times that of breastfed babies, [47] and a 
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peptide in the dairy formulation has been identified as a 

conceivable contributor to SIDS [47]. 

Serious Baby Formula Side Effects 
Baby formulas rarely cause serious lateral effects. But food 

allergies, nutrient deficiency, or baby formula contamination 

can lead to serious fitness problems if left unchecked. 

Premature babies may also develop a serious disorder called 

necrotizing enterocolitis (NEC) when drinking cow’s milk 

baby formulations such as Enfamil or Similac. NEC affects 

about one in 1,000 infants born prematurely, rendering to 

Cleveland Clinic. The risk is highest in babies who weigh 

fewer than two pounds at birth. Life-threatening food allergy 

symptoms such as bulge of the mouth or throat, hives, and 

vomiting are a medical emergency. These can happen inside 

days to weeks after starting cow’s milk baby formulation. 

Babies may also be allergic to soy protein formula. Seek 

emergency medical courtesy right away [48]. 

CONCLUSION  

Health establishments have warned parents against peer-to-

peer milk sharing networks stating that sharing breast milk is 

risky. However, analogous and additional risks exist for using 

infant formula. Historical and cultural motives underlie the 

distaste for the sharing of human milk that is imitated in this 

condemnation of milk sharing. Instead of proscribing peer-to-

peer milk distribution, health authorities should provide 

parents with guidance on how to accomplish and minimize 

the risks of the distribution of human milk. 

ACKNOWLEDGMENTS: Many thanks to Prof. Nagah 

Mohamed AboElfetoh (Professor of Community Medicine, 

Sohag University, Egypt), for his continuous help, support 

and encouragement to complete this work. 

CONFLICT OF INTEREST: None 

FINANCIAL SUPPORT: None 

ETHICS STATEMENT: None 

 

REFERENCES 
1. Ekubay M, Berhe A, Yisma E. Initiation of breastfeeding within one 

hour of birth among mothers with infants younger than or equal to 6 

months of age attending public health institutions in Addis Ababa, 

Ethiopia. Int Breastfeed J. 2018;13(1):4. doi:10.1186/s13006-018-

0146-0 

2. Campmans-Kuijpers MJE, Dijkstra G. Food and Food Groups in 

Inflammatory Bowel Disease (IBD): The Design of the Groningen 

Anti-Inflammatory Diet (GrAID). Nutrients. 2021;13(4):1067. 

doi:10.3390/nu13041067 

3. Draft Australian National Breastfeeding Strategy (Australian 

Government, Australian Health Ministers Advisory Council) May 

2018. 

4. Lawrence RM, Lawrence RA. The breast and the physiology of 

lactation. In: Resnik R, Lockwood CJ, Moore TR, Greene MF, Copel 

JA, Silver RM, eds. Creasy and Resnik's Maternal-Fetal Medicine: 

Principles and Practice. 8th ed. Philadelphia, PA: Elsevier; 2019: chap 

11. 

5. WHO and World Health Organization & UNICEF. Global nutrition 

targets 2025: breastfeeding policy brief. Tech Rep, WHO, Geneva, 

2014. 

6. Global Nutrition Report. The 2018 Global Nutrition Report is shining 

a light to spur action on nutrition. Tech Rep, Wolters Kluwer, 2018. 

7. EFSA European Food Safety Authority. Scientific opinion on the 

essential composition of infant and follow-on formulae. EFSA J. 

2014;12(7):3760. 

8. Nucci AM, Virtanen SM, Becker DJ. Infant feeding and timing of 

complementary foods in the development of type 1 diabetes. Curr 

Diabetes Rep. 2015;15(9):1-6. 

9. Çiçekli İ, Durusoy R. Breastfeeding, nutrition and type 1 diabetes: a 

case-control study in Izmir, Turkey. Int Breastfeed J. 2022;17(1):42. 

doi:10.1186/s13006-022-00470-z 

10. Thomson P, Medina DA, Garrido D. Human milk oligosaccharides 

and infant gut bifidobacteria: Molecular strategies for their utilization. 

Food Microbiol. 2018;75:37-46. 

11. van den Broek LA, Hinz SW, Beldman G, Vincken JP, Voragen AG. 

Bifidobacterium carbohydrases‐their role in breakdown and synthesis 

of (potential) prebiotics. Mol Nutr Food Res. 2008;52(1):146-63. 

12. Jordan SJ, Na R, Johnatty SE, Wise LA, Adami HO, Brinton LA, et 

al. Breastfeeding and endometrial cancer risk: An analysis from the 

epidemiology of endometrial cancer consortium. Obstet Gynecol. 

2017;129(6):1059-67. doi:10.1097/AOG.0000000000002057 

13. EFSA Panel on Nutrition, Novel Foods and Food Allergens (NDA), 

Castenmiller J, de Henauw S, Hirsch‐Ernst KI, Kearney J, Knutsen 

HK, Maciuk A, et al. Appropriate age range for introduction of 

complementary feeding into an infant's diet. EFSA J. 

2019;17(9):e05780. 

14. D’Auria E, Borsani B, Pendezza E, Bosetti A, Paradiso L, Zuccotti 

GV, et al. Complementary feeding: Pitfalls for health outcomes. Int J 

Environ Res Public Health. 2020;17(21):7931. 

doi:10.3390/ijerph17217931 

15. Sociedade Brasileira de Pediatria(SPB). Departamento de Nutrologia, 

in Manual de Alimentação: Orientações para Alimentação do Lactente 

ao Adolescente, Na Escola, Na Gestante, Na Prevenção de Doenças e 

Segurança Alimentar, p. 32, SBP, São Paulo, 4nd edition, 2018. 

16. Martin CR, Ling PR, Blackburn GL. Review of infant feeding: key 

features of breast milk and infant formula. Nutrients. 2016;8(5):279. 

17. Lönnerdal B, Hernell O. An opinion on “staging” of infant formula: a 

developmental perspective on infant feeding. J Pediatr Gastroenterol 

Nutr. 2016;62(1):9-21. 

18. Park YW, Nam MS. Bioactive peptides in milk and dairy products: a 

review. Korean J Food Sci Anim Resour. 2015;35(6):831-40. 

19. Biesalski HK, Dragsted LO, Elmadfa I, Grossklaus R, Müller M, et al. 

Bioactive compounds: Definition and assessment of activity. 

Nutrition. 2009;25(11-12):1202-5. 

20. Ahern GJ, Hennessy AA, Ryan CA, Ross RP, Stanton C. Advances in 

infant formula science. Ann Rev Food Sci Technol. 2019;10(1):75-

102. 

21. Ryan AS, Wenjun Z, Acosta A. Breastfeeding continues to increase 

into the new millennium. Pediatrics. 2002;110(6):1103-9.  

22. O'connor NR. Infant FormulaAm Fam Physician. 2009;79(7):565-70. 

23. World Health Organization. Global Strategy for Infant and Young 

Child Feeding. World Health Organization: Geneva, 2003. 

24. American Academy of Family Physicians. Breastfeeding (Position 

Paper), 2001, 26/2/2007 (cited 10 June 2009). Available from: 

http://www.aafp.org/online/en/home/policy/policies/b/breastfeedingp

ositionpaper.html 

25. Centers for Disease Control and Prevention. Breastfeeding among 

U.S. children born 1999–2005, CDC National Immunization Survey. 

2008 (cited 10 June 2009). Available from: 

http://www.cdc.gov/breastfeeding/data/NIS_data/index.htm 

26. Radzyminski S, Callister LC. Mother's Beliefs, Attitudes, and 

Decision Making Related to Infant Feeding Choices. J Perinat Educ. 

2016;25(1):18-28. doi:10.1891/1058-1243.25.1.18 

27. Patel JK, Rouster AS. Infant Nutrition Requirements and Options. In: 

StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 

2022. 

28. Butte NF. Energy requirements of infants. Public Health Nutr. 

2005;8(7A):953-67.  

29. Martinez Galan BS, Giolo De Carvalho F, Carvalho SC, Cunha 

Brandao CF, Morhy Terrazas SI, Abud GF, et al. Casein and Whey 

Protein in the Breast Milk Ratio: Could It Promote Protein 

Metabolism Enhancement in Physically Active Adults?. Nutrients. 

2021;13(7):2153. doi:10.3390/nu13072153 



Hamed et al.: Overview of the Updates in Nutrient Profiles, Types, Indications and Side Effects of Infant Formula 

 

 Archives of Pharmacy Practice ¦ Volume 13 ¦ Issue 3 ¦ July-September 2022  61  
  

30. Donovan SM. Human Milk Proteins: Composition and Physiological 

Significance. Nestle Nutr Inst Workshop Ser. 2019;90:93-101.  

31. Julve J, Martín-Campos JM, Escolà-Gil JC, Blanco-Vaca F. 

Chylomicrons: Advances in biology, pathology, laboratory testing, 

and therapeutics. Clin Chim Acta. 2016;455:134-48. 

32. Seimiya A, Okada T, Nagano N, Hosono S, Takahashi S, Takahashi 

S. Characterization of chylomicron in preterm infants. Pediatr Int. 

2019;61(1):63-6. 

33. Anez-Bustillos L, Dao DT, Fell GL, Baker MA, Gura KM, Bistrian 

BR, et al. Redefining essential fatty acids in the era of novel 

intravenous lipid emulsions. Clin Nutr. 2018;37(3):784-9.  

34. Zemrani B, McCallum Z, Bines JE. Trace Element Provision in 

Parenteral Nutrition in Children: One Size Does Not Fit All. Nutrients. 

2018;10(11):1819. 

35. Puchkova LV, Babich PS, Zatulovskaia YA, Ilyechova EY, Di Sole 

F. Copper Metabolism of Newborns Is Adapted to Milk 

Ceruloplasmin as a Nutritive Source of Copper: Overview of the 

Current Data. Nutrients. 2018;10(11):1591. 

36. Gathwala G, Aggarwal R. Selenium supplementation for the preterm 

Indian neonate. Indian J Public Health. 2016;60(2):142-4.  

37. Hypoglycaemia of the newborn: review of the literature. Geneva, 

World Health Organization, 1997. WHO/CHD/97.1; Available from: 

http://whqlibdoc.who.int/hq/1997/WHO_CHD_97.1.pdf, accessed 24 

June 2008 

38. HIV and infant feeding: update based on the technical consultation 

held on behalf of the Inter-agency Task Team (IATT) on Prevention 

of HIV Infection in Pregnant Women, Mothers and their Infants, 

Geneva, 25–27 October 2006. Geneva, World Health Organization, 

2007. Available from: 

http://whqlibdoc.who.int/publications/2007/9789241595964_eng.pdf

, accessed 23 June 2008 

39. Breastfeeding and maternal medication: recommendations for drugs 

in the Eleventh WHO Model List of Essential Drugs. Geneva, World 

Health Organization, 2003. 

40. Cattaneo A. The benefits of breastfeeding or the harm of formula 

feeding? J Paediatr Child Health. 2008;44:1-2. 

41. Li R, Rock VJ, Grummer-Strawn L. Changes in public attitudes 

toward breastfeeding in the United States, 1999–2003. J Am Diet 

Assoc. 2007;107(1):122-7. 

42. Paricio Talayero JM, Lizan-Garcia M, Puime AO, Muncharaz MJ, 

Soto BB, Sanchez-Palomares M, et al. Full breastfeeding and 

hospitalization as a result of infections in the first year of life. 

Pediatrics. 2006;118(1):e92-9. 

43. Gribble K. Mechanisms behind breastmilk’s protection against, and 

artificial baby milk’s facilitation of, diarrhoeal illness. Breastfeed Rev. 

2011;19(2):19-26. 

44. Ip S, Chung M, Raman G, Chew P, Magula N, DeVine D, et al. 

Breastfeeding and maternal and infant health outcomes in developed 

countries. Evid Rep Technol Assess. 2007;(153):1-86. 

45. Oddy WH, Holt PG, Sly PD, Read AW, Landau LI, Stanley FJ, et al. 

Association between breastfeeding and asthma in 6-year-old children: 

Findings of a prospective birth cohort study. BMJ. 

1999;319(7213):815-9. 

46. Kramer MS, Aboud F, Mironova E, Vanilovich I, Platt RW, Matush 

L, et al. PROBIT Study Group. Breastfeeding and child cognitive 

development: New evidence from a large randomized trial. Arch Gen 

Psychiatry. 2008;65(5):578-84. 

47. Hauck FR, Thompson JMD, Tanabe KO, Moon RY, Vennemann 

MM. Breastfeeding and reduced risk of Sudden Infant Death 

Syndrome: A meta-analysis. Pediatrics. 2011;128((1)):103-10. 

48. Shulhan J, Dicken B, Hartling L, Larsen BM. Current Knowledge of 

Necrotizing Enterocolitis in Preterm Infants and the Impact of 

Different Types of Enteral Nutrition Products. Adv Nutr. 

2017;8(1):80-91. doi:10.3945/an.116.013193 

 

 


