
Human milk oligosaccharides 
(HMOs) have a high profile in 

infant feeding at the moment, but 
what exactly are they, and what do 
they do? 
At 10–15g per litre human milk oli-
gosaccharides (HMOs) are, after 
lactose and fats, the third most 
common solid component of breast 
milk.1,2 For a while scientists were 
puzzled why a mother would de-
vote so much effort to making 
HMOs because the benefits to a 
baby are not obvious.  
Although HMOs are carbohydrates, 
they do not act like a food nutrient.  

The 1% mystery 
Only about 1% of the HMOs that a 
baby ingests with breast milk is di-
gested and absorbed from the gut.1 

So if HMOs are not directly provid-
ing nutrition to a baby, what are 
they doing?  
Trying to work that out has seen 
HMOs become one of the hot top-
ics of infant feeding research, with 
hundreds of research studies pub-
lished in the last few years. 
HMOs are formed from the build-
ing blocks of 5 simple carbohy-
drates (monosaccharides). Com-
pared with the oligosaccharides 
FOS and GOS (added to some for-
mulas but not found in breast 
milk), they are complex molecules 
with multiple effects.1–3 
Research over the past decade or 
so has generated substantial evi-
dence that HMOs are crucial to the 
health benefits of breastfeeding 
(and provides yet another reason 

to believe breast milk is the best 
form of infant nutrition).1,2

Population of microbes 
One key role they play is in influ-
encing the populations of microbes 
in the gut, the gut microbiota. It 
has been known for more than 100 
years that the bacteria in breast-
fed and formula-fed infants are 
quite different.2 HMOs are now be-
lieved to be a key driver in estab-
lishing a healthy community of gut 
bacteria in the newborn (HMOs are 
found in particularly high levels in 
colostrum).1,2  

Healthy gut community 
HMOs act as a food source for mi-
crobes and drive the growth of a 
healthy community of gut bacteria. 
But the effect is targeted. Particular 
bacteria thrive on specific HMOs in 
breast milk.4  
But HMOs are more than just food 
for bacteria and their effects go 
well beyond those of GOS and FOS 
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(the oligosaccharides added to 
some formulas).  
For example, HMOs reduce infec-
tions by combining with disease-
causing bacteria. These harmful 
bacteria need to attach to the gut 
and multiply to cause disease. 
When they combine with HMOs 
they pass through the gut harm-
lessly.2 

‘Good’ bacteria thrive 
In laboratory studies, potentially 
disease-causing bacteria grow 
poorly or not at all in the presence 
of HMOs, while ‘good’  bacteria 
like Bifidobacteria thrive.6,7 

In the presence of GOS and FOS, a 
wide range of bacteria, including 
beneficial bacteria are able to 
grow.7 This may explain why  
reviews of the evidence conclude 
that GOS and FOS have no clinically 
meaningful effect on rates of 
infection.8  

There is evidence too that 

HMOs help rebalance the im-
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-mune system after birth.
Babies who keep some fea-

tures of the immature foetal im-
mune system run the risk of an ex-
cessive inflammatory response to 
challenges from environmental al-
lergens. This may result in atopic 

conditions  like eczema and  asth-
ma. 2,5  

Distinct immune system effects 
Elsewhere HMOs boost the levels 
of immune system cells both in the 
gut but also  in the rest of the 

body. By comparison the effects of 
GOS/FOS on immune system cells 
are limited.8

It is these effects and their com-
plex, varied structures, that make 
HMOs distinct from GOS and FOS . 

The research described above has paved the way for a 

number of clinical randomised controlled trials (RCT) on 

HMOs. These have assessed HMOs* in formula-fed babies, by 

comparing an HMO* supplemented formula with a control 

formula (identical except lacking the HMOs*).  

The RCT is the gold standard for comparing two treatments, 

and to show the statistical significance of any differences. 

In one study a formula with 2 HMOs* added (2’FL and LNnT) 

showed that growth over 12 months was similar in infants fed 

the formula with HMOs* and the control formula. Growth 

curves were similar to WHO growth standards.10 

The two HMOs* in the study, 2’FL and LNnT, are among the 

most abundant HMOs in breast milk and have been extensively 

studied.11,12,13  The study also found statistically significant 

differences between the groups for secondary outcomes (see 

figure on page 1).  

These were reported by parents and reviewed and verified by 

clinicians.  For infants fed the HMO*-added formula, compared 

to those fed control formula there was:10   

 55% lower risk of lower respiratory tract infections

 70% lower risk of bronchitis

 >50% lower use of antibiotics or antipyretics

These findings are promising and consistent with the known 

effects of HMOs derived from research on breast milk.1,2,14 

They will need to be confirmed in further research to establish 

cause and effect.  

*HMOs: structurally identical Human Milk Oligosaccharides,

not sourced from breast milk.

Growth similar to WHO growth standards with 
promising respiratory infection effects 
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IMPORTANT NOTICE: The World Health Organisation (WHO) has recommended that pregnant women and new mothers be 
informed on the benefits and superiority of breastfeeding – in particular the fact that it provides the best nutrition and protec-
tion from illness for babies. Mothers should be given guidance on the preparation for, and maintenance of, lactation, with special 
emphasis on the importance of a well-balanced diet both during pregnancy and after delivery. Unnecessary introduction of par-
tial bottle-feeding or other foods and drinks should be discouraged since it will have a negative effect on breastfeeding. Similarly, 
mothers should be warned of the difficulty of reversing a decision not to breastfeed. Before advising a mother to use an infant 
formula, she should be advised of the social and financial implications of her decision: for example, if a baby is exclusively bottle-
fed, more than one can (400 g) per week will be needed, so the family circumstances and costs should be kept in mind. Mothers 
should be reminded that breast milk is not only the best, but also the most economical food for babies. If a decision to use an 
infant formula is taken, it is important to give instructions on correct preparation methods, emphasising that unboiled water, 
unsterilised bottles or incorrect dilution can all lead to illness.  
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