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Abstract

Objective: To carry out a narrative review on the use of marketing strategies in child nutrition,

as well as potential implications for health professionals and children.

Data source: Searches were carried out on the PubMed, SciELO, and Google platforms, using the

terms “child nutrition” or “industrialized baby food” or “infant formula” or “breast milk” or

“breastfeeding” and “marketing”, with original articles, review articles, institutional reports,

institutional position documents and websites considered relevant to the topic being analyzed.

Data synthesis: Children’s food marketing started with the industrialization of food and the

resulting actions aimed at increasing sales and meeting commercial interests. Since its inception

to the present, infant formulas have been the most widely used products, which has impacted

breastfeeding practices. International and national institutions, that care for children’s health,

are searching for strategies to limit the abusive marketing of industrialized children’s foods. Mar-

keting strategies interfere with medical knowledge and actions, potentially influencing the guid-

ance provided by pediatricians to families, and finally, compromising healthy eating practices at

a critical period in life, with possible long-term effects.

Conclusions: Health professionals, especially pediatricians, must provide the best care for chil-

dren and families, and need to maintain the search for quality scientific information, not influ-

enced by conflicts of interest. Updated and critical knowledge on the part of healthcare

professionals can curb marketing strategies that aim to influence their actions.

© 2023 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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Introduction

To establish the best feeding practices in the first years of
life, national1 and international2 recommendations are that
breastfeeding should be offered exclusively until the sixth
month of life, and then fresh, locally available foods be
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introduced, while processed foods should not be offered.1,2

Evidence indicates that there is a change in traditional eat-
ing habits, through the total or partial replacement of fresh
foods with processed foods, which are promoted as a practi-
cal option, making family life easier.2 There is evidence that
the consumption of ultra-processed foods leads to the devel-
opment of an unhealthy nutritional profile and is associated
with the emergence of chronic non-communicable
diseases.2,3 To advertise these and other food products, mar-
keting techniques are used, aimed at family members and
health professionals, informing about health benefits, which
are sometimes inaccurate, such as, for instance, that indus-
trialized baby food promotes better health or better intel-
lectual performance of the child.2

In this narrative review, different aspects related to the mar-
keting associated with children’s nutrition will be addressed.

Child nutrition: marketing, conflicts of interest
and impact on medical education

The impact of marketing strategies on food consumption in
childhood can be exemplified by the global trend of increas-
ing consumption of industrialized baby formulas, to the det-
riment of adequate breastfeeding practices.4 The World
Health Organization (WHO) expressed concern regarding the
increase in the consumption of processed baby foods, point-
ing out the harmful potential of this consumption for the
health of human beings and warning of the great influence
of marketing on the occurrence of this phenomenon.4

The marketing of processed foods focuses on influencing
two main groups: the group of consumers, family members
or those responsible for feeding the children; and the group
of health professionals, prescribers of baby food, and
respected opinion leaders, whose endorsement is essential
for the sale of products.

Medical marketing is associated with the so-called “con-
flicts of interest”, a historically effective way of getting doc-
tors to endorse (consciously or unconsciously) industry
products (pharmaceuticals or food). Conflicts of interest arise
when an interest, recently acquired by receiving a benefit
(material or not), has the potential to unduly influence the
professional’s judgment or action.5 Research confirms that
receiving benefits, whether small or large, provided by medi-
cal marketing, generates conflicts of interest, and has the
potential to compromise the best professional performance. A
survey carried out by the WHO, published in 2022, with the
title “How the marketing of baby formulas influence our deci-
sions about infant feeding”, analyzed the marketing tactics
used by the infant formula industries in eight countries.
Among other findings, the research found evidence confirming
the ability of marketing to influence pediatricians’ knowledge
and attitudes regarding the use of infant formulas.6

Many of the strategies used by the marketing of industrial-
ized baby food, with the potential to influence medical knowl-
edge and practice, are similar to the strategies used by the
marketing of pharmaceutical industries and such strategies
include providing promotional activities associated with con-
tinuing medical education events.7-9 Continuing medical edu-
cation is essential for medical activity, and the marketing of
industrialized baby foods quickly became aware of this fact,

starting to make educational materials and events available,
aimed at disseminating promotional information about their
products. Although some doctors argue that participating in
educational activities sponsored by industries does not inter-
fere with their professional practice, good-quality scientific
evidence refutes this possibility. A systematic review that
evaluated the possible impact of the interaction of physicians
with the activities offered by industries, found that the partic-
ipation of professionals in sponsored lectures/symposiums
influenced the participants’ behavior, leading them to pre-
scribe more products from the sponsoring industries, even
without there being sufficient evidence to support their supe-
riority. The majority of participating physicians were unable
to identify the presence of inaccurate information about prod-
ucts propagated by the industries.9

Regulation of the marketing of industrialized
baby food in the world and in Brazil

The impact of industrialized baby food marketing has demon-
strated its ability to modify natural eating practices since the
beginning of its existence. One of the first infant foods to be
produced industrially, infant formula, appeared in the 19th

century, due to the need for a product that was safe to feed
babies whose mothers were unable to breastfeed. After
advances in industrial technologies that allowed cow’s milk to
evaporate and condense (making it safer for transportation
and with longer shelf-life), the first milk formulas were devel-
oped. Soon, several companies launched products on the mar-
kets and started marketing campaigns. The campaigns
promoted the products as safe substitutes for breastfeeding
and highlighted the benefits for children and mothers.10 Under
the influence of marketing messages, in the mid-20th century,
the use of formula became the norm, and breastfeeding rates
declined to previously unseen low rates. As a consequence of
the interruption of breastfeeding and the inappropriate use of
formulas, there was an alarming increase in infant mortality,
especially in low-income countries.11

Denouncing this scenario, the book “The Baby Killer” was
released in 1974, written by journalist Mike Muller, in partner-
ship with the philanthropic entity War and Want.12 The book
reports on abusive marketing practices used in low-income
countries and their consequences. “The baby killer” is consid-
ered a historic milestone in the fight to protect natural nutri-
tion (breastfeeding) against marketing interests that
compromise children’s health. In 1995, the first Brazilian edi-
tion of the book was published, translated by Professor Fer-
nando Figueira, president of the Institute of Children’s
Medicine of Pernambuco (IMIP, Instituto de Medicina Infantil de

Pernambuco-Brazil) entitled “O matador de bebês”, and in
August 2023, the third edition was launched, demonstrating
the importance of this problem that is still experienced today.12

Due to pressure from society and considering the evidence
of the damage caused by the marketing of industrialized for-
mulas, the World Health Organization (WHO) launched, in
1981, the International Code of Marketing for Breastmilk Sub-
stitutes, the first document to regulate the advertising and
promotion of sales of food products for children.11 National
legislation, based on the Code, was created in several coun-
tries worldwide. In Brazil, the Brazilian Code of Marketing of
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Infant and Toddlers Food and Childcare-related Products, the
NBCAL, was created, sanctioned as a Law in 2006, and regu-
lated by the executive government as a Decree in 2018. The
NBCAL corresponds to a set of regulations on commercial pro-
motion and labeling of foods and products intended for new-
borns and children up to three years of age.13 After the
regulations, marketing practices that directly targeted moth-
ers were stopped or reduced in many countries, and an
improvement in breastfeeding rates was observed.11 Although
scientific evidence points to the harm caused by consuming
industrialized formulas and the lack of breastfeeding, more
babies are fed with formulas today than at any other time.14

In February 2023, the prestigious scientific magazine ‘The
Lancet’ launched “The 2023 Lancet Series on Breastfeeding”,
a series of three documents on how the importance of breast-
feeding is undervalued by governments and public health,
and how the vulnerability of women and children is exploited
by the marketing strategies employed by the milk formula
industries.14 In one of the articles in the series, entitled,
“Marketing of commercial milk formula: a system to capture
parents, communities, science, and policy”, Prof. Nigel Roll-
ins et al. highlight that a strategy used by formula marketing
is to simplify the challenges experienced by parents, trans-
forming them into a series of problems and needs that can be
solved by purchasing specific products. It also highlights the
existence of strategies aimed specifically at health professio-
nals and scientific institutions, through actions such as finan-
cial support, development of scientific research linked to the
industry and medicalization of feeding practices aimed at
infants and young children.15 Regarding the series published
in The Lancet magazine, members of the IMIP board published
a Letter to Readers, recording that Professor Fernando Fig-
ueira was a pioneer, and they close by highlighting that “Fig-
ueira’s effort to protect breastfeeding, revealing the harmful
commercial practices of companies producing breast milk
substitutes, must be remembered in the face of an unequal
fight against the marketing of milk formula industries”.16

In Brazil, it is the responsibility of the National Health
Surveillance Agency (ANVISA, Agência Nacional de Vigilância

Sanit�aria) and state and municipal surveillance organs to
monitor compliance with the NBCAL; however, for this sur-
veillance to be carried out successfully, it is necessary that
civil society and professionals directly involved with health
nutrition and child health, act as partners. In view of the
need for groups that could support compliance with interna-
tional standards for the protection of breastfeeding against
abusive marketing, in 1979, IBFAN (International Baby Food
Action Network) started worldwide, and in 1983, IBFAN Bra-
zil, founded by sanitary doctor Marina Rea.13 Among the
activities developed by IBFAN Brazil, the most important is
NBCAL Monitoring, carried out annually, to verify whether
self-regulation is being complied with by industries, com-
merce and health professionals.17

What marketing does not tell you: potential
negative impacts of using processed foods early
in life

Very different from the claims frequently used by marketing
as a promotional strategy for products (Table 118-26),

processed baby foods are usually not healthy food
options.4,15 Taking into account the new classification devel-
oped by researcher Carlos Monteiro to categorize foods
according to the type of processing involved in their produc-
tion, many industrialized baby foods are considered ultra-
processed27 and, therefore, associated with potential nega-
tive impacts on human health in the short and long term.3,28

The effects of ultra-processed food consumption can be
observed in all age groups but tend to be more of a matter
of concern when consumption occurs at more vulnerable
stages, such as at the beginning of life.29 Industrialized baby
foods are not subject to the same standards that regulate
the commercial promotion of medicines; manufacturing
companies are not required to declare the potential adverse
effects attributed to the use of the products, and they do
not provide adequate information to health professionals.17

The fact that there is no transparency and simplified dissem-
ination of this information, lead doctors to have little knowl-
edge about the potential risks involved in the consumption
of these products, which can compromise the quality of the
medical procedure and the safety of children.30 Promotional
information, attributing greater or better functionality to
the consumption of processed baby foods, is one of the strat-
egies most frequently used by marketing (Table 1). A recent
study that analyzed the reliability of health claims propa-
gated by infant formula industries in 15 countries, proved
the inconsistency of several claims, having found that the
same beneficial effect was attributed to different types of
ingredients, and conversely, different benefits were attrib-
uted to the same ingredient. Most claims were not supported
by scientific references and when there was such evidence,
it was not good quality scientific evidence.30

In addition to unproven benefits, there are potential
adverse effects associated with industrialized baby food.
Although infant formula is the recommended option for
feeding children whose mothers cannot or do not wish to
breastfeed and is considered nutritionally adequate to guar-
antee the growth of babies, its industrial production
requires that multiple components (nutritional and non-
nutritional), coming from different production chains, be
submitted to industrial processing (mechanical, chemical
and physical). Some of the potential adverse effects attrib-
uted to the consumption of ultra-processed baby foods are
related to the industrial processing involved in the
manufacturing.31 The consequences for human health of the
consumption of food products manufactured through multi-
ple and intense industrial processes is a problem that has
been better investigated and understood in recent years,28

therefore, it was not adequately addressed when the guide-
lines and standards for production, marketing and monitor-
ing of baby foods were developed. Currently, all over the
world, ways are still being studied to ensure greater safety
in the production of industrialized baby food.

A few decades ago, it was understood that, for an indus-
trialized food to be considered safe for children, it only
needed to meet the child’s nutritional needs. Thus, in the
Codex Alimentarius published in 1981 and still in force today,
the quantitative and qualitative parameters of nutritional
and non-nutritional components were defined (a task that
currently seems to be much more challenging than imagined
in the past), for the composition of infant formulas (first
products intended for artificial feeding in the beginning of
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life), adopting as a reference the hitherto known composi-
tion of human milk. The Codex also determined that for a
new product to prove “nutritional safety and adequacy”, it
would need to demonstrate, through scientific evidence,
that it was capable of guaranteeing adequate “growth and
development in childhood”.32 For that, the manufacturing

company would need to prove, through the evaluation of
some anthropometric parameters, that a group of children
exclusively submitted to consumption of the formula, had
an anthropometric evolution similar to that of a control
group, over a short period of time (about 15 weeks), and
that its consumption was not associated with a greater

Table 1 Health claims propagated by the marketing of infant formulas and contestations from studies and scientific institutions.

Components and health claims Contestations from scientific studies and institutions

Component: Total composition of the formula

Claim: Equal or similar to HM

EFSA: It is not possible to produce formula with the same or

similar composition to HM (18).

Component: GOS and FOS prebiotics

Claim: Prebiotic effect similar to HM

EFSA: Mixture of oligosaccharides mimicking those found in

HM is not viable. GOS/FOS are not comparable to HM oligo-

saccharides. FOS is not found in HM, GOS in minimal amounts

(18).

Component: GOS and FOS prebiotics

Claim: Reduce the occurrence of allergies and infections

EFSA: There is no evidence of any beneficial effect. Studies

carried out with major methodological limitations (18)

Component: Synthetic oligosaccharides: 20-FL and LNnT

Claim: HM oligosaccharides

DGKJ: Use of terms “human milk oligosaccharides” and

abbreviations such as “HMO” in the promotion of infant for-

mula represents an unacceptable idealization (26).

Component: Synthetic oligosaccharides: 20-FL and LNnT

Claim: Microbiota similar to that of breastfed infants

DGKJ: There is no study that has proven this similarity. It is

not known whether the addition of individual oligosacchar-

ides may be beneficial or pose risks. (26).

Component: DHA

Claim: Contributes to cognitive and visual development

EFSA: It seems prudent to add DHA, although benefits beyond

childhood cannot be demonstrated (18).

Cochrane: There is no adequate evidence of a beneficial

effect (19).

Component: Additional nucleotides

Claim: Better immunological response

EFSA: There is no need to add nucleotides (18).

Component: Egg phospholipids linked to LCPUFAs

Claim: Lipids similar to those of HM

EFSA: There is no proof of similarity. It is not necessary to

add phospholipids to formulas (18).

Component: Triacylglycerols + palmitic acid in the sn-2

position

Claim: Better fat absorption, easier digestion, softer stools

and reduced constipation

EFSA: There is no convincing evidence (18)

Component: Partially hydrolyzed proteins

Claim: Prevention of allergy

ELFE cohort: No cause and effect relationship has been

established; on the contrary, it has been associated with a

greater risk of wheezing and food allergies. (20).

Components: Partially hydrolyzed proteins and low lactose

content

Claim: Improvement of infantile colic symptoms

Cochrane: There is no evidence that any dietary treatment is

effective for infantile colic (21).

Component: Jataí gum and corn starch thickeners

Claim: Reduce regurgitation

Cochrane: The use may be considered in non-breastfed

infants, with excessive regurgitation, unresponsive to behav-

ioral measures, # frequency of regurgitation in 2 episodes/-

day (22).

EFSA: Potential " exposure to toxic contaminants, clinical

studies with methodological limitations (23)

Ex vivo study: promoted significant changes in the micro-

biota, with the potential to promote intestinal inflammation

(24).

Component: Extensively hydrolyzed protein or free amino

acid use

Claim: Best treatment for cow’s milk protein allergy

First Steps: The best treatment consists in maintaining HM,

removing milk from the mother’s and the child’s diet. Use of

formula only when necessary for nutrition. Several products

with similar effectiveness (25).

Component: Formula for preterm infant.

Claim: Guarantee of safe and adequate weight gain

First Steps: Premature and low birth weight infants have a

risk associated with the use of any formula. Only breast milk

reduces the risk of an unfavorable outcome (25).

EFSA, European Food Safety Authority; DGKJ, German Society for Child and Adolescent Medicine; 20-FL, 20-fucosilactose; LNnT, lacto-N-

neotetraose; HM, human milk.
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frequency of clinically identifiable adverse effects.32 The
criteria defined for the safety assessment of new infant for-
mulas were simple to achieve, which allowed several com-
panies to launch dozens of infant formulas around the
world. The safety criteria became more limited as knowl-
edge advanced about the particularities of early life, and
about the existence of specific components in human milk,
which were not known in the past.

To understand the risk associated with a suboptimal diet
at the beginning of life, it is necessary to consider the spe-
cific demands of the human body during this period (Figure 1).
In the first months of life, the human infant (more fragile and
immature than other mammals) will depend on the food
offered to them, which must be capable of providing all the
components (nutritional and functional) essential for the
occurrence of the various transformations that will lead
them to reach the capabilities of a healthy adult organism.33

As organs and systems are undergoing accelerated develop-
ment, and as the need for food per kilogram of body weight
is greater than at any other time, this is the period during
which humans are most vulnerable to problems associated
with nutrition. It is noteworthy that during this period, food
must support better development of noble structures and
functions, such as brain development, adequate growth of
body structures and compartments, the development and
regulation of the immune system, and the healthy develop-
ment of the endocrinological and metabolic systems.29

Considering the gastrointestinal tract at the beginning of
life, the environment where food will be introduced, it is
necessary to consider that several structures and functions
will also be undergoing a state of postnatal transformation,
when nutrition ceases to be passive and safe (as occurred in
the intrauterine environment), becoming active and chal-
lenging. Food particles (and non-food particles) can enter
the human body through the intestinal mucosa and have a
systemic effect. At birth, the intestinal mucosa will be
formed by an incipient microbiota (where newly arrived
microorganisms can establish themselves, creating commu-
nities that proliferate, or be excluded by competition), a
thin (or non-existent) layer of mucus, and a layer of epithe-
lial cells, with greater permeability than in adult life.34

Below the epithelial layer, in the lamina propria, a large
number of immune cells will be in the development and dif-
ferentiation phase.34 Evidence suggests that the immature
mucosa at the beginning of life is appropriate for the neces-
sary stimulation of the immune system that adapts to the
external environment, allowing greater transfer of environ-
mental antigens, which whether coupled (in the case of
human milk) or not (in the absence of human milk) to mater-
nal antibodies, will influence the activation and maturation
of the lamina propria immune system.29

Analyzing human milk, a natural food perfected through-
out human evolution, increasing scientific evidence reveals
its complexity and the specificity of the components
intended to help the immature human organism, increasing
knowledge of the gap between it and industrially manufac-
tured foods.26,33 In relation to nutritional components, syn-
thesis by the human mammary gland cells of nutrients that
are specific to humans, with structural and functional char-
acteristics that cannot be found in milk from other mamma-
lian species, stands out.26 In relation to functional
components (Figure 1), discoveries are growing regarding

the components directly linked to the evolutionary superior-
ity of human beings, capable of modulating the expression
of genes, and the development of noble structures and func-
tions such as the central nervous system, immunity and
microbiota.26,33

Aiming to get closer to human milk functions, in recent
years, infant formula industries have started to add so-
called bioactive compounds.35 In human milk, the com-
pounds are produced by the mammary gland itself, having
been shaped throughout human evolution; for industrial use,
a few similar compounds are extracted from animal and/or
vegetable ingredients, or synthesized by chemical pro-
cesses. Although some compounds (such as prebiotics and
lipids) have been approved for optional inclusion in infant
formulas and are generally considered safe, they are not
mandatory components, as there is yet no scientific proof
that they result in health benefits. Despite the lack of scien-
tific evidence, the marketing of infant formulas often uses
these optional components to make claims of different ben-
efits, clearly violating the Code, making comparisons
between the synthetic components in formulas and the ben-
efits of natural components in human milk.30

The incorporation of components aimed at manipulating
the intestinal microbiota at the beginning of life (for instance,
through the use of synthetic prebiotics) has been one of the
strategies most often used by companies to propagate advan-
ces in the composition of formulas, using the discourse that
this addition would make the products more similar to breast
milk.30,36 The contrast between the limited potentially micro-
biota-modulating components used by industries, and the
diversity of those found in breast milk, is great (Figure 1).
Maternal breastfeeding transfers several live microorganisms
(many unknown) and hundreds of prebiotics (more than 200
types of oligosaccharides), which reflect the interference of
evolutionary forces and the exposures experienced by the
maternal organism throughout her life.37 This wealth of fac-
tors, to date, cannot be reproduced artificially.38,35

Analyzing the potential efficacy and safety of synthetic
prebiotics used in infant formulas, a systematic review pub-
lished in 2018 concluded that, although the research did not
raise concerns about safety, there was yet no robust evidence
to recommend the preferential use of formulas supple-
mented with prebiotics.38 Regarding the specific use of syn-
thetic oligosaccharides similar to those in human milk,
experts have expressed some concern about how the baby’s
microbial community will be affected by the consumption of
just a few oligosaccharides, rather than the complex mixture
found in breast milk.33 In a statement, the Nutrition Commit-
tee of the German Society for Child and Adolescent Medicine
highlights that existing data on the supplementation of infant
formulas with synthetic oligosaccharides are too limited to
make recommendations for their use.37 The Committee con-
cludes that the use of terms such as “human milk oligosac-
charides” and abbreviations such as “HMO” in the promotion
of infant and transition formulas is unacceptable, as they do
not represent what is present in the product, suggesting a
non-existent similarity with human milk, which could weaken
confidence in the superiority of breastfeeding, and calls on
infant formula manufacturers to end this practice.37 It calls
on regulatory agencies to prevent potential violations of
existing legal restrictions on the marketing of infant formula,
and on pediatricians to inform families that the synthetic
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oligosaccharides contained in the products are not compara-
ble to those found in human milk.37

Demonstrating how much the existing knowledge about
the use of bioactive compounds in industrialized baby foods
is still incipient, in April 2023, the American agencies NIH
(National Institutes of Health) and FDA (Food and Drug
Administration) published a summary of the workshop where
a panel of experts carried out an initial analysis of the safety
of using bioactive components in infant formulas.35 Bioac-
tive ingredients were defined as “ingredients of non-human
origin that can imitate components typically present in
human milk, not traditionally considered essential nutrients,
but which are believed to have physiological activity, associ-
ated with clinical relevance”. The document highlights the
need to develop research with appropriate methodology,
which can provide reliable results on efficacy and safety,
short and long-term effects, and the occurrence of serious
or irreversible adverse effects.35 The panel recommends
that, when selecting variables to measure outcomes, such as
neurodevelopment, bioindicators should be evaluated,
which detect the response of the specific component in the
biological system, such as the brain. To improve the accu-
racy of information, such as the time of use to obtain the
effects, it recommended that the results should be repeat-
edly evaluated, throughout and at the end of the interven-
tion in childhood, as well as after childhood.35

It is known that one of the problems (not resolved with
currently existing technological resources) regarding the

quality of nutritional components is the fact that they are
heterologous to humans, being obtained from different sour-
ces (animals, vegetables, chemical processes), unlike what
occurs in breast milk, which has species-specific components,
actively produced by the human mammary gland cells.
Regarding quantities, the Codex establishes minimum and
maximum limits for macro and micronutrients, and it is the
responsibility of the manufacturing companies to ensure that
products are maintained within these parameters during all
stages of product manufacturing and distribution (from the
finished product in the industry, through shelf life, until the
product is reconstituted for consumption). Although the
quality and quantity of nutritional components in products
are often claimed (which are usually just complying with
existing recommendations), studies indicate the existence of
discrepancies between the values reported by the manufac-
turer and those found in the performed analysis.39

Another problem, which is very little reported, is the
existence of potentially harmful substances (in smaller or
larger quantities), such as contaminants and chemical resi-
dues, introduced (intentionally or unintentionally) through-
out the production chain.40 Even in relation to the infant
formula production process, which has regulations to mini-
mize the risk of contamination, studies indicate that there
are flaws so potentially harmful levels have been identified
in studies carried out in different countries.41,42 A fact that
can generate undesirable results in the composition of infant
formulas is the need to undergo several stages of industrial

FACTORS RELATED TO

HUMAN MILK

Nutritional components:

Macro and micronutrients actively produced

by the human mammary gland or

transferred from the maternal

bloodstream

Bioactive components:

Polyreactive or antigen-specific

immunoglobulins (serum IgA, IgM and IgG)

Pluripotent stem cells

Myeloid and lymphoid cells

Antimicrobial and immunoregulatory

peptides and proteins: lactoferrin,

cathelicidins, defensins, lysozyme

Defense and anti-inflammatory cytokines:

IL-10, TGF-b1, TGF-b2, IL-6 and IFN-g

Soluble CD14 and TLR2 receptors

Probiotic microorganisms of maternal

origin

Human milk oligosaccharides > 200

types

Human milk-derived epidermal growth

factor

Steroid hormones

Autologous proteins

Food peptides from the maternal

diet

Human milk phospholipids

Micro RNA and exosomes

Positive epigenetic influence

FACTORS RELATED TO THE

INDUSTRIALIZED FORMULA

Mandatory nutritional components

Macro and micronutrients extracted from

different sources (animal and vegetable)

or chemically synthesized

Mandatory bioactive component

Optional bioactive components

Synthetic phospholipids

Synthetic oligosaccharides similar to

those in human milk: 2 types

GOS and FOS synthetic prebiotics

Undesirable factors

Molecules resulting from the use of high

temperatures: AGEs and immunogenic

molecules

Variable digestibility of

macronutrients

Presence of toxic contaminants

Presence of stabilizers and

emulsifiers

Quantitative and qualitative variability of

nutrients

Inadequate monitoring of components

and contaminants

Bioactive components without proven

efficacy and safety

Negative epigenetic influence

FACTORS RELATED TO THE

PARTICULARITIES OF HUMAN BEINGS

IN THE BEGINNING OF LIFE

Functional and structural immaturity

Development of the body and noble

organs

Permeable blood-brain barrier

Permeable intestinal epithelial barrier

Immature intestinal epithelial cells and

Paneth cells

Immature Peyer's patches and M cells

Developing intestinal mucosal and

systemic immunity

Propensity for hyperinflammatory

immune response

Intestinal microbiota undergoing implantation

Antigen absorption

Essential nutrient absorption

Immune and metabolic regulation

Figure 1 Factors related to the different types of foods (human milk or industrialized formula) offered and the particularities of

human beings in the beginning of life.23,33,34
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processing, which aim to guarantee aspects related to the
safe consumption of the product over time (such as reducing
microbiological and chemical contamination), but also
related to commercial interests (improving appearance,
facilitating transportation and increasing shelf life).43 It is
known that such processing, especially the use of high tem-
peratures, can modify the structure of nutrients (interfering
with their bioavailability) and result in the formation
(through the Maillard reaction) of potentially toxic contami-
nants, such as advanced glycation end products (AGEs), asso-
ciated with long-term consequences, such as diabetes,
kidney failure, neurodegenerative and eye diseases.31 Con-
trary to expectations, AGEs are present in infant formulas at
even higher levels than in other dairy products.41

International agencies that regulate food production are
aware of the need to restrict and monitor the levels of
chemical contaminants in foods, especially those consumed
at the beginning of life, recognizing that there are still flaws
in this surveillance and that the capacity to monitor the
safety of foods produced in each country may vary depend-
ing on the available resources.40 In 2021, due to alarming
news published in the media about the presence of toxic lev-
els of heavy metals in many baby foods, the American Con-
gress launched “The Baby Food Safety Act”, proposing to
turn into a Law that control the presence of these metals in
food for babies and young children. In 2022, the FDA
launched the “Closer to Zero” program aiming, through
research, regulation, and consultancy, to reduce the pres-
ence of contaminants to close to zero, especially in baby
foods; however, to date, little or no involvement has been
recorded on the part of the producing industries.44

Final considerations

The human body in the maturation and development phase
needs to receive adequate care, so that the growth and
development process can occur satisfactorily, with nutrition
playing a fundamental role in this process. To achieve this,
an entire support structure needs to be present and offer
the child optimal conditions to become a healthy adult. The
family and the health sector (the pediatrician in particular)
play an important role in this initial support network.

Pediatricians need to have good humanistic and scientific
training so that they can make the best choices in relation to
the children (and families) for whom they care. The initial
training is important, but the speed at which new informa-
tion appears in the field of medicine requires constant
updating. Therefore, one needs to pay attention to the sour-
ces where they seek information and have a critical spirit to
incorporate quality information as knowledge.

Medical marketing needs to be ethical, but it is often dis-
torted and becomes advertising. In relation to baby food, it
has been observed in recent years that the marketing of baby
food industries has started to occupy a space similar to that
already occupied by pharmaceutical industries, including the
use of similar tactics. Sometimes a relationship is established
between industry representatives and the physician that dis-
closes a conflict of interest. To prevent this from happening,
limits must be observed. How to recognize and incorporate
these limits? The way forward is to have good medical and
scientific training and the ability to criticize.

Exclusive breastfeeding in the first six months of life, and
continued until two years or more is one of the strongest con-
sensuses in pediatrics. A healthy complementary diet, with
fresh foods, is the way to continue nurturing the good trans-
formations that started with breastfeeding. There are excep-
tional situations, where an industrialized food (such as infant
formula) may be necessary. In these situations, the pediatri-
cian must be prepared to provide the best guidance, based on
the best possible sources of information. The pediatrician is
the subject of the action. If this rule is followed, the impact
of marketing on infant nutrition will be minimized.
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