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Case Report
A 6-month-old girl was admitted to the intensive care unit of a tertiary pediatric hospital for shortness of breath and respiratory distress for three 

days following one month of cough. A�er �ve days antibiotics therapy (amoxicillin sulbactam for three days followed by meropenem for two days), 
chest CT scan showed severe pneumonia with local consolidation. A�er �beroptic bronchoscopy and alveolar lavage, she was intubated for ventilation 
and transported by ambulance to our hospital because of persistent cyanosis. �e girl was gravida 2 para 2 and vaginal delivered spontaneously at full 
gestation age to a gravida 2 para 2 mother with Apgar score of 10 at �rst minute and birth weight 4000 g. Her non-consanguineous parents and elder 
brother were healthy. �ere was no family history of tuberculosis. She was vaccinated at birth for BCG and hepatitis B and no other vaccinations 
were given because of recurrent infections with oral herpes, bronchitis and pneumonia a�er one month old.

Physical examination revealed le� sub-axillary lymphadenitis (Figure 1) and bilateral pulmonary rales, no rash and no hepatosplenomegaly 
were observed and failure to thrive (6000g at admission). Peripheral blood routine test showed: white blood cell counts 9.7 × 109/L, lymphocytes 
di�erential 8%, hemoglobin and platelet were normal. C-reactive protein, procalcitonin, serum electrolytes, biochemical enzymes of organs, liver 
and renal function and coagulation function were normal. Chest radiographs showed bilateral in�ltration pneumonia. Abdominal sonography was 
normal. Super�cial sonography showed le� sub-axillary lymph node enlargement and liquefaction. High-throughput sequencing on Bronchoalveolar 
Lavage Fluid (BALF) identi�ed 697 sequences of Mycobacteruim tuberculosis complex and 95146 sequences of Pneumocystis jiroveci, respectively. 
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Introduction
Breast milk is known as the best source of nourishment of a new born child [1]. Breast milk contains different bioactive agents that alter the 

gastrointestinal tract function, immune system and development of the brain. Thus, it is otherwise defined as a biological fluid needed for the ideal 
growth and development of new-born babies. Breastfed babies have a lower risk of getting infections than formula-fed infants.

The World Health Organization (WHO) recommends that mother’s milk is the best choice for infants for the first six months of life [2], 
while The American Academy of Pediatrics (AAP) also recommends breastfeeding for at least 12 months for its unique nutritional, medical and 
neurodevelopmental benefits for babies [3]. Recently, the Academy of Nutrition and Dietetics confirms their mission that ideal nutrition and good 
health will be provided by breastfeeding for the first six months of life, and corresponding formula feed along with breastfeeding from six months 
until at least 12 months of age is the absolute feeding pattern for babies [1].

Breastfeeding is a highly private matter and there are several factors which affects breastfeeding. Only 38% of babies are breastfed worldwide 
[4]. In the United States, 75% babies start breastfeeding from birth, however 67% infants fed on infant formula when they turn into 3 months [3]. 
The first 6 months of infant’s life are very important in getting an ideal nutrition because improper nutrition can lead to a severe consequence in 
infant’s health. This review article exclusively focuses on the importance of breastfeeding over the infant formula feeding.

Human Breast Milk
Human breast milk constitutes live cells (blood cells and stem cells) [5], proteins [6], amino acids [7, 8], enzymes and hormones [9], growth 

factors [10], vitamins and minerals [10], antibodies [11], long chain fatty acids [12], micro RNAs [13], etc. It also contains several bioactive 
molecules: some of which are protein and lipid derived and indigestible protein-derived like oligosaccharides. Human milk oligosaccharides 
(HMOs) shows anti-infective properties against pathogens in the gastrointestinal tract of infants [14]. 

Breast Milk Types
Colostrum

It is the first milk produced in the breast after a child’s birth.  It adds an ideal nutrition for infants. It is highly concentrated, rich in proteins 
and nutrients, holds low fats and easily digestible. Colostrum plays a vital role in the development of immune system. It protects the babies from 
getting infection and jaundice [15]. 

Transitional milk
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Breast milk between day 5-14 of the child birth is known as transitional milk [16]. According to Professor Peter Hartmann (a leading authority 
on breast milk composition) from The University of Western Australia, progesterone (a female hormone) level starts dropping speedily with the 
delivery of the placenta. As a result, milk synthesis increased and normal composition of breast milk develops and it takes couple of weeks to 
mature.

Mature milk

When the new-borne baby turns into 1 month in age, the breast milk is converted into matured milk which is full of protein, sugar, minerals 
and vitamins and several bioactive compounds like immune cells, enzymes and growth hormones. So, mature milk helps in the growth and 
development of the infant making him/her healthy [9]. 

Foremilk and hindmilk

As the feed continues, the composition of fat increases, because the milk moves through the breast. Towards the end of breastfeeding, the breast 
milk looks creamier and thicker. This is known as hindmilk and the initial watery milk is called as foremilk. It is a irreversible process in which 
foremilk can’t be turned into hindmilk [16].

Infant Formula
Breastfeeding is highly recommended, but it may be not possible every time and not suitable everywhere. So, infant formula is an effective 

substitute which is produced industrially and prepared in a way that it can be very similar with the nutritional composition as in breast milk. 
There are 3 forms of baby formula: a) Powder- Generally it is in powder form which is mixed with water before feeding, b) Liquid- This is in a 
concentrated liquid form and is mixed with equal amount of water and c) Ready-to-Feed- It is used as an instant and quick feed formula and 
requires no mixing.

There are 3 major types of infant formula like cow milk-based formula, soy-based formula and specialized formula. They all differ in nutritional 
components, calorific value, test and cost. 

Cow milk-based formula

Majority of infant formula are based on Bovine milk which contains higher levels of fat, protein and minerals in comparison to breast milk. So, 
it must be diluted before feeding [17, 18]. Cow’s milk in the infant diet causes food allergy [19].

Soy based-formula

They are prepared from soy proteins and useful for infants with congenital lactase deficiency. However, it is seen that, infants who have allergy 
to cow’s milk, also have allergy to soy milk [20].

Specialized formula

Hypoallergenic formula and amino acid formula are included in the specialized formula. Babies who can’t bear cow milk or soy milk they can 
take protein hydrolysate formula. Amino acid formula with no peptides are prepared for the infants who have serios allergy to cow milk [16].

Formula feed vs. breast feed 
Lower respiratory tract infection

A study by Bachrach and associates in 2003 reported that, infants who were not breastfed faced a 3.6-fold increased risk (95% CI, 1.9-7.1) of 
hospitalization for lower respiratory tract infection in the first year of life, compared with infants who were exclusively breastfed for more than 4 
months [21].

Gastrointestinal infections

Several studies found that, babies with formula feed have more risk of getting gastrointestinal problems and diarrhoea. A research by Chien and 
Howie [22] found that infants who were formula fed or fed a mixture of formula and human milk were 2.8 times (95% CI, 2.4-3.1) more likely to 
develop gastrointestinal (GI) infection than those who were exclusively breastfed. 

Obesity and metabolic syndrome

Epidemiologic studies suggest that formulated infants are more likely to become obese or develop type 2 diabetes [23-25]. They have also a risk 
of getting cardiovascular diseases, high blood pressure and less lipid profiles [25]. 

Atopic dermatitis

Infants with a family history of atopy who were exclusively breastfed for less than 3 months have a 1.7-fold risk of atopic dermatitis (95% CI, 
1.1–2.4) compared with infants who are exclusively breastfed [26].

Childhood leukemia
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There are many studies which show associations between formula feeding and childhood leukemia. Kwan and colleagues also found a 1.2-fold 
higher risk of acute myeloid leukemia (95% CI, 1.0–1.4) among formula-fed infants compared with infants breastfed more than 6 months [27].

Conclusion
Although mother’s milk is the best option for the infants, it is sometimes unavailable due to some clinical conditions of both mother and child. 

Infant formulae are a very good option for the child in these scenarios. However, the complications arising from the infant formulae need to be 
addressed to better fit into the infant and child nutrition. 
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