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 Human milk
 Breast feeding benefits

(Available evidence)
 Protection, promoting 

and supporting
 ESPGHAN recommendations

Learning objectives

“Formula milk is just a 
food, whereas breast milk 

is a complex living 
nutritional fluid that 
contains antibodies, 

enzymes, and hormones, 
all of which have health 

benefits”

Hoddinott P, et al. BMJ 2008;336:881-7
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A student project for the Breastfeeding Course For Health Care Providers, Douglas College, Canada

 Breast milk is the natural food 
for infants and is the optimal 
exclusive food for infants up to 
the age of 6 months

Comparison of protein fractions from human and cow’s milk
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Anti-infective and Immunological 
Components in Human Milk

Chrico G et al, J Nutr 2008

Adaptive immunity 
compounds:

Immunoglobulins sIgA (11S), 7S IgA, IgG, IgM, IgE, IgD, free secretory component, 
anti-idiotypes

Innate immunity agents: Complement, chemotactic factors, properdin factors, interferon, α-fetoprotein, anti-
staphylococci factors, mannose binding lectin, β-defensin-1, antiadherence substances 
(oligosaccharides, mucins, lactadherin, glycolipids and glycosaminoglycans, κ-casein), 
milk fat globule, hormones and growth factors (prolactin, cortisol, insulin, thyroxin, 
prostaglandins, vascular-endothelial growth factor, nerve growth factor, TGF, 
erythropoietin), antiviral factors (fatty acids and monoglycerides), migration 
inhibition factor, α-lactalbumin

Cytokines, chemokines, and 
receptors:

IL-1β, IL-2, IL-4, IL-5, IL-6, IL-8, IL-12, IL-13, IL-16, IL-18, IFNγ, TNFα, G-CSF, M-
CSF, GM-CSF, GROα, monocyte chemotactic protein-1, TGFβ1 and -2, sCD14, Toll-like 
receptor, sFas, sFasL

Antiinflammatory factors: IL-10, TGFβ2, glucocorticoids, antioxidants (α-tocopherol, β-carotene, lutein, vitamin 
E, catalase, glutathione peroxidase,), lactoferrin, IL-1Ra, soluble TNFα receptors I 
and II, CD59

Prebiotics: Bifidus factor, oligosaccharides

Carrier proteins: Lactoferrin, transferrin, vitamin B-12 binding protein, steroid binding protein

Enzymes: Lysozyme, lipoproteinlipase, leukocyte enzymes, antiproteases, platelet-activating 
factor-acetyl-hydrolase

Others: Lysozyme, lipoproteinlipase, leukocyte enzymes, antiproteases, platelet-activating 
factor-acetyl-hydrolase

Cellular
Total counts: Colostrum, 1–3 X 109/L; mature milk, ~1 X 108/L

Cell types: Macrophages, ~60%; neutrophils, ~25%; lymphocytes, ~10%; epithelial cells

Variation in Human Milk Content

During lactation, between lactations, between 
women, and over time

3 mo 14 mo

From Shehadeh and Shamir, J Pediatr 2006

CHD (g/dL) 7.6             7.6 NS
Fat (g/dL) 3.6 3.7 NS
Protein (g/dL)                     1.2 1.0                   p<0.01
Calcium (mg/dL) 26              21                    p<0.001
Sodium (mg/dL)                  16               17                    NS
Insulin (microU/mL) 44 43                   NS

Studies on Breast feeding

RDBPC
trials

Inability to control for confounders: higher socio-economic 
class, maternal education and IQ, non-smoking, healthier 
diet, less toxic occupational exposure, generally better QOL
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Confounders (2)
 Hidden biases
 Unknown
 Not adequately treated

Observational studies
 Usually retrospective
 Recall bias
 Even when prospective, 
exposure occurred many years ago 
(relevance?)

 Distinction between exclusive 
and any BF
 The effects of introduction 
of CF and dietary patterns

Belarus

 17,046 breast-fed infants of whom 81.5% followed
up to 6.5 years

 Rate of exclusive breastfeeding at 3 months: 43.3% 
vs 6.4% 

PROBIT Study
(Promotion of Breastfeeding Intervention Trial) 

Effects on Children, Adolescents or Adults According to BF Pattern
Outcome 
Measures

Types of Comparison
(Breastfeeding Categories)

N Age Range Pooled 
Effect 

(95% CI)

Conclusions

Mortality 
due to 
Infectious 
Disease

Exclusive versus predominant 3 <6 months 0R 0.59
(0.41-0.85)

Consistent evidence of major 
protection. 

Diarrhoea
incidence 
and 
prevalence

More versus less BF (eg,  Excl. 
vs. non-excl.; predom. vs. partial; 
partial vs. none; any BF vs. no BF

15 <5 years RR 0.69
(0.58-0.82)

Strong evidence of major protection 
against diarrhea morbidity and admissions to 
hospital, particularly in young infants, based 
on a large number of studies

Lower 
respiratory 
infections

See above 16 <2 years RR 0.68
(0.60-
0.77)

Strong evidence of a reduction in severe 
LRTI in breastfed children, based on a large 
number of studies

Acute otitis 
media

More versus less BF (ever vs never; 
excl. BFat 6 mo. vs not excl. BF at 
6 mo.; any BF for ≥3-4 mo. vs <3-4  
mo.

11 ≤2 years OR 0.67
(0.62-
0.72)

Consistent evidence of reduction in 
AOM during the first 2 years of. No evidence 
of protection after 2 years.

Overweight 
or obesity

Never versus ever breastfed; longer 
versus shorter duration of exclusive 
breastfeeding; or longer versus 
shorter duration of any 
breastfeeding

113 Childhood, 
adolescence 
and adulthood

OR 0.74
(0.70-0.78) Suggestive evidence of protection, 

including high-quality studies and those from 
low-income or middle-income settings

BMI or 
weight for 
length

See above 11 See above Z scores 
0.06
(-0.12 to 
0.00)

Some evidence supporting a reduction in 
BMI or weight for length

Type 2 
diabetes

Never versus ever breastfed; longer 
versus shorter duration of exclusive 
breastfeeding; or longer versus 
shorter duration of any 
breastfeeding

11 Childhood, 
adolescence 
and adulthood

OR 0.65
(0.49-0.86) Restricted evidence of protection, based on 

11 studies

Lancet 2016

10

11

12



5

Outcome 
Measures

Types of Comparison
(BF Categories)

N Age 
Range of 
Outcome

Pooled 
Effect 

(95% CI)

Conclusions

Weight See above 16 See above Z scores 0.03
(-0.06 to 0.12)

No evidence of an effect on breastfeeding 
promotion on weight at 6 months of age

Systolic 
blood 
pressure

Never versus ever breastfed; or 
longer versus shorter breastfed 
duration

43 Childhood, 
adolescence 
and adulthood

-0.80 mm Hg
(-1.17 to 0.43)

No evidence of a reduction in blood 
pressure associated with breastfeeding

Diastolic
blood 
pressure

Never versus ever breastfed; or 
longer versus shorter breastfed 
duration

38 Childhood, 
adolescence 
and adulthood

-0.24 mm Hg
(-0.50 to 0.02)

See above

Total 
cholesterol

Never versus ever breastfed; or 
longer versus shorter breastfed 
duration

46 Childhood, 
adolescence 
and adulthood

-0.01 mmol/L
(-0.05 to 0.02)

No evidence of an association

Eczema See above 20 >2 years OR 1.09
(0.99-1.20)

No evidence of an association between 
breastfeeding and eczema

Food 
allergies

See above 10 ≤5 years OR 1.07
(0.90-1.26)

No evidence of an association between 
breastfeeding and food allergies

Asthma or 
wheezing

See above 29 5-18 years OR 0.91
(0.85-0.98)

Inconclusive evidence for the association 
between breastfeeding and the risk of 
asthma or wheezing

Dental 
caries

Breastfeeding >12 months versus 
≤12 months

4 <6 years OR 2.69
(1.28-5.64)

Consistent evidence that breastfeeding 
>12 months has detrimental effects on 
deciduous teeth
*Publication biases veer toward studies 
showing association between BF beyond 12 
mo. or on demand a

Intelligence Never versus ever breastfed; or 
longer versus shorter breastfed 
duration

16 Childhood, 
adolescence 
and adulthood

IQ points: 3.44
(2.30-4.58)

Consistent effect of about 3 IQ points in 
observational studies; also present a large 
RCT on this topic

Lancet 2016

Effects on Women Who Breastfed
Outcome 
Measures

Types of Comparison
(Breastfeeding 

Categories)

No. of 
Studies

Age 
Range of 
Outcome

Pooled 
Effect 

(95% CI)

Conclusions

Lactational
amenorrhoea

Highest versus lowest 
duration of breastfeeding

13 Women 
(<1 year 
post 
partum)

RR 1.17
(1.04-1.32)

Consistent effect on prolonging 
lactational amenorrhea, especially for 
exclusive or predominant breastfeeding

Breast cancer Highest versus lowest 
duration of breastfeeding

76 Adult
women

OR 0.81
(0.77-
0.86)

Consistent protective effect of BF 
against breast cancer in 47 well-designed 
studies, of a 4.3% reduction per 12 
months of breastfeeding in the better 
controlled studies

Ovarian 
cancer

Highest versus lowest 
duration of breastfeeding

41 Adult 
women

OR 0.70
(0.64-
0.75)

Suggestive evidence of a protective 
effect of breastfeeding

Type 2 
diabetes

Highest versus lowest 
duration of breastfeeding

6 Adult 
women

RR 0.68
(0.57-
0.82)

Restricted evidence of protection 
against type 2 diabetes in women who 
breastfed for longer periods

Osteoporosis 
(distal radius)

Highest versus lowest 
duration of breastfeeding

4 Adult
women

SDS -
0.132
(-0.260 to 
-0.003)

Insufficient evidence

Post-partum 
weight change

Qualitative review 45 Women (<2 
years post 
partum)

Not 
estimated 
because of 
different 
outcome 
measures 

The role of breastfeeding on post-
partum weight change is uncertain

2019

Eczema: There is evidence that exclusive breastfeeding 
for the first 3 to 4 months decreases the cumulative 
incidence of eczema in the first 2 years of life. 

Asthma: There is some evidence that longer duration of 
any breastfeeding, as opposed to less breastfeeding, 
protects against asthma, even after 5 years of age.

Food Allergy: No conclusions can be made about the role 
of breastfeeding in either preventing or delaying the 
onset of specific food allergies.
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2019

Moderate evidence suggests that never, compared to ever, being 
fed human milk is associated with higher risk of childhood 

asthma  

Moderate evidence, mostly from observational studies, suggests 
that, shorter versus longer durations of any human milk feeding 

are associated with higher risk of asthma in childhood and 
adolescence

Evidence about the relationship between shorter versus longer 
durations of any human milk feeding and atopic dermatitis from 

birth to 24 months is inconclusive 

?

Optimal Duration of 
Breastfeeding

As long as mutually 
desired by both mother 
and child

up to 2 years of age or 
beyond

Optimal Duration of 
Breastfeeding

As long as mutually 
desired by both mother 
and child

up to 2 years of age or 
beyond

Limited Data on benefit, 
mainly related to hygiene 

risks when formulae replace 
BF in low SOC 

16

17

18



7

Lundeby KM,et al. JPGN 2017

The Norwegian 
Mother and Child 
study (MoBa),  
prospective birth 
cohort which 
recruited expecting 
mothers giving birth 
from 2000-2009. 
Full cohort (n=70 
511) and sibling sets 
(n=21 220) with 
parental report of 
BF and infections

Optimal Duration of Breastfeeding

?

Lundeby KM,et al. JPGN 2017

“ Results support 
the recommendation 
to fully breastfeed 
for 4 months and to 
continue BF beyond 
6 months, and 
suggest that 
protection against 
infections is limited 
to the first 12 
months”. 

Optimal Duration of Breastfeeding

Hospitalization AGE

Hospitalization LRTI

Hospitalization, any inf.

Frequent infections ≥11

Gastroenteritis

Otitis media

Bronchiolitis/pneumonia

URTI ≥9

?

Lessons from Probit: Benefits of Breast Feeding

Gastrointestinal tract infection: 1 y Reduced
Atopic eczema 1 y Reduced
Respiratory Infection 1 y No benefit

Asthma and allergy 6.5y No benefit
Child and maternal behaviour 6.5y No benefit
Height 6.5y No benefit
Blood pressure 6.5y No benefit
Dental caries 6.5y No benefit
Cognitive development 6.5y Improved

Overweight and obesity 11.5y No benefit
Problematic eating attitude 11.5y Reduced
Breastfeeding of subsequent child Improved
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Probit Cohort at 16 years
 No benefit on stature, BP,  adiposity
 Less visible eczema on skin 

examination
 Better visual outcome, but not strong
 Other factors appear to have greater 

impact
on vision outcomes:
 Gender, geography / urbanisation, 

parental 
education, maternal age

 Cognitive effect at 6.5 yrs not seen at 
16 yrs

 Infants with rapid weight gain had 
higher BP

Prevalence of Breastfeeding by Region

Unicef 2017

Initiation 
at1 h

Exclusive at 
6 mo

Continued 
at 2y

Continued 
at 1y

?

JPGN 2019
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JPGN 2019

Baby Friendly Initiative
(UNICEF-WHO)

Baby Friendly Initiative
(UNICEF-WHO) 10 steps

Have a written breastfeeding policy that is routinely 
communicated to all health care staff 

Train all HC staff in skills necessary to implement this 
policy 

 Inform all pregnant women about the benefits and  
management of breastfeeding 

Help mothers initiate BF within one half-hour of birth 

Show mothers how to breastfeed and maintain lactation, 
even if they should be separated from their infants
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Baby Friendly Initiative
(UNICEF-WHO) 10 steps

Give newborn infants no food or drink other 
than breastmilk, unless medically indicated

Practice rooming in 24/7 

Encourage breastfeeding on demand 

Give no artificial nipples or pacifiers (soothers)

 Foster the establishment of BF support groups 
and refer mothers to them on discharge

Baby Friendly Hospitals
CDC 2018
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« EBF for around 6 months is a desirable
goal, but partial BF as well as BF for shorter
periods of time are also valuable.
BF should be continued by mother and child
as long as mutually desired, and must be
based primarily on considerations other than
healtrh outcomes. » 

While it is acknowledged that parents 
are responsible for decisions on breast 
feeding of their infants, the role of 
health care workers, including 
paediatricians, is to protect, promote, 
and support breastfeeding.

ESPGHAN Comment on BF
JPGN 2009

благодаря

31

32

33


