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Learning objectives
You will learn:

• The first 1 000 days of life is a crucial period for growth and development, including 
establishment of the gut microbiota

• Early life offers a window of opportunity to support and modulate the development of stable 
gut microbiota through interventions such as probiotics

• Lactobacillus rhamnosus GG (LGG) has been extensively studied and shown to be beneficial 
when used as a probiotic in early childhood

• Beneficial effects of LGG probiotics include the prevention or management of various 
conditions, including eczema, colic, necrotising enterocolitis, malnutrition, and antibiotic-
associated diarrhoea and acute gastroenteritis.

Introduction
The first 1 000 days of life is acknowledged as an especially important period for growth 
and development. The foundation for life-long health, including establishment of 
a stable gut microbiota, is laid in early childhood. Various factors can affect this 
process, both detrimental, such as antibiotic use and malnutrition, or supportive, 
such as nutritious diet and judicious probiotic supplementation. While evidence 
continues to emerge that certain probiotics can promote gut health throughout 
life, supplementation may be especially efficacious early on. This report summarises 
key recent findings regarding the use of probiotics in vulnerable infants and young 
children, with a special focus on Lactobacillus rhamnosus GG. 
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Early life offers 
a window of 
opportunity to 
support and 
modulate the 
development 
of stable gut 
microbiota 
through 
interventions 
such as diet and 
probiotics

Gut health and the first 1 000 days
The first 1 000 days of life – from conception 
to two years of age – is widely acknowledged 
in the scientific literature as a critical period 
in early childhood, characterised by rapid 
maturation of metabolic, endocrine, neural 
and immune pathways, which profoundly 
influence growth and development.1

Human developmental biologists are increas-
ingly recognising the importance of the 
microbes (microbiota) and their genes (micro-
biome), which assemble and stabilise during 
the first two years. The gut microbiota (GM) 
is of particular research interest, given its 
essential role in various physiological pro-
cesses including metabolic and immunologic 
functions, and nutrient digestion1. 

Evidence for the importance of infant GM 
colonisation for health later in life is rapidly 
growing. Disruption of the colonisation 

process, for example through antibiotic use or 
malnutrition, may contribute to growth and 
development deficits, with potentially lifelong 
negative impacts.1,2

Gut dysbiosis (an imbalanced or impaired 
microbiome) is associated with numerous 
conditions early and later in life, not only gas-
trointestinal problems such as inflammatory 
bowel disease and irritable bowel syndrome 
(IBS), but also, for example, autoimmune 
disease, obesity, bronchopulmonary dyspla-
sia, asthma, eczema and increased antibiotic 
resistance.2,3

Early life thus offers a window of oppor-
tunity to support and modulate the devel-
opment of stable gut microbiota through 
interventions such as diet and probiotics to 
decrease the risk of subsequent problems1,4. 

Figure 1: Microbiota interventions during the life cycle1 
The life cycle contains windows of opportunity in which microbiota-targeted interventions are likely to be effective 
(represented by green arrows). Probiotic interventions soon after birth, for example, can significantly increase 
weight and prevent infection. Amber arrows represent periods in which the effects of interventions are less clear. 
Red arrows: periods in which microbiota-targeted interventions are unlikely to have a substantial impact.
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of diagnosed 
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Lactobacillus rhamnosus GG (ATCC 53103)
Lactobacillus rhamnosus GG (ATCC 53103), 
or LGG, is a strain of L. rhamnosus. Since it 
was isolated in the 1980s, the health benefits 
of LGG have been researched extensively.5 

Findings from some of the most recent stud-
ies on LGG probiotic use in early childhood 
are outlined below. 

Can probiotics prevent the development of allergies? 
Danish researchers conducted a randomised 
controlled trial to study the effect of a com-
bination of two probiotic strains given in late 
infancy and early childhood on the develop-
ment of allergic diseases and sensitisation.6

In this double‐blind, placebo‐controlled 
intervention trial, 290 children were ran-
domised to either receive a daily combination 
of L. rhamnosus and Bifidobacterium animalis 
subsp lactis, or a placebo. The intervention 
period began prior to attending day-care, 
with the mean age of participants 10.1 
months, and continued for six months. The 
participants’ parents answered questionnaires 

on allergic symptoms and doctor’s diagnosed 
allergic disease monthly.6 

At follow‐up (mean age 16.1 months), the 
incidence of eczema was 4.2% in the pro-
biotic group - significantly lower than the 
incidence of the placebo group at 11.5%. 
Daily treatment with this Lactobaccillus + 
Bifidobacterium had a preventive effect on 
the development of diagnosed eczema. The 
incidence of asthma, rhinitis, conjunctivitis - 
which could be due to a later onset of these 
conditions - food reactions and sensitisation 
did not differ between the two groups.6

Probiotics for treating infantile colic
A 2020 Italian study investigated the efficacy 
of LGG, together with maternal diet avoid-
ance of cow’s milk, in treating infantile colic.7 

Forty-five colicky breastfed infants were 
randomised to receive LGG drops for 28 days 
at a dosage of 5×109cfu (colony forming unit) 
per day, or placebo. Parents kept a diary of 
the infants’ crying, and faecal samples were 
analysed from the participants prior to start-
ing supplementation and again at the end of 
the study period.7

Results suggested that probiotic intervention of 
28 days’ LGG mitigates symptoms of infantile 
colic: daily crying time was reduced and fae-
cal calprotectin levels decreased significantly, 
indicating reduced intestinal inflammation. The 
probiotic also increased the abundance of total 
bacteria and Lactobacillus species.7

The researchers stated that this could rep-
resent a new tailored therapeutic approach 
for the common ailment of colic, but that 
their results would need confirmation with a 
double-blind trial on a larger cohort.7 

Are probiotics safe and effective for preterm 
infants? 

In a recent (May 2020) position paper on 
probiotics in preterm infants, the European 
Society for Paediatric Gastroenterology, 
Hepatology and Nutrition Committee on 
Nutrition (ESPGHAN) and the European 
Society for Paediatric Gastroenterology, 
Hepatology and Nutrition Working Group 
for Probiotics and Prebiotics concluded that 
probiotics might be a potential therapy to 
reduce morbidity and mortality.8

More than 10 000 preterm infants have par-
ticipated in randomised controlled probiotic 
trials worldwide that suggest that probiotics 
in general could reduce rates of necrotising 
enterocolitis (NEC), sepsis and mortality. 
However, only a limited number of differ-
ent strains have shown preliminary potential 
effectiveness.8

A recent meta-analysis identified a minority 
of strains of probiotics with significant effi-
cacy in reducing mortality and morbidity.8 

http://www.denovomedica.com
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The current 
conditional 
recommendation 
of ESPGHAN 
is to provide 
either LGG or 
the combination 
of B. infantis 
Bb-02, B. lactis 
Bb-12 and 
Streptococcus 
thermophilus 
TH-4 to reduce 
NEC rates 
provided all 
safety issues are 
met

This led to the current conditional recom-
mendation of ESPGHAN to provide either 
LGG or the combination of B. infantis Bb-02, 
B. lactis Bb-12 and Streptococcus thermo-
philus TH-4 to reduce NEC rates (See Table 

1) provided all safety issues are met.8 Safety 
issues of probiotic supplementation are of 
particular concern with regards to preterm 
infants, who have reduced immunological 
capacities.

Table 1. NEC rates in preterm infants under usual care compared with recommended 
probiotic interventions8

Studies comparing usual 
preterm infant care with 
LGG probiotic intervention

Studies comparing usual preterm 
infant care with B.infantis, B.lactis, 
S.thermophilus probiotic intervention

Usual care With LGG 
probiotic 

Usual care With Bb-02, Bb-12, TH-4 
combination probiotic intervention

NEC rate in 
preterm infants

2.3% 0.8% 5.4% 1.9%

The effect of probiotics on NEC in premature infants – a South African 
study
Researchers at Stellenbosch University, South 
Africa, assessed the effect of probiotics on 
NEC incidence in premature infants born 
to human immunodeficiency virus (HIV)-
positive and HIV-negative women. NEC is 
the most common, serious acquired GIT 
disease in preterm infants.9

A total of 74 HIV-exposed and 110 HIV-
unexposed premature infants were ran-
domised to receive either a probiotic or 
placebo respectively. The probiotic comprised 
1×109cfus of LGG and B. infantis adminis-
tered daily.9 

A reduced incidence of NEC was found in 
the study group (3%) when compared to 
the control group (6%) (not specific to HIV 
status). Probiotics may prevent NEC by 

promoting colonisation of the gut with ben-
eficial organisms, preventing colonisation by 
pathogens, improving the maturity and func-
tion of the gut mucosal barrier and modulat-
ing the immune system.9

The study failed to show that probiotics low-
ered the incidence of NEC in HIV-exposed 
premature infants; however, it did appear 
to reduce the severity of the disease in these 
cases.9 

This research supported the use of probiotics 
as an effective method to reduce the risk of 
NEC in low birth weight infants in general 
and infants who are immunocompromised. 
The researchers recommended large clinical 
trials to evaluate the use of probiotics in HIV-
exposed very low birth weight infants.9 

Probiotic use in severe acute malnutrition
Severe acute malnutrition (SAM) is a global 
challenge and GM dysbiosis may be a causa-
tive factor in its development or maintenance. 
Malnutrition seems to be associated with 
reduced GM diversity and maturity.10

Researchers from the University of 
Copenhagen studied the GM evolution of 
400 Ugandan children during their rehabilita-
tion from SAM. and the impact of probiotic 
(LGG and B. animalis subsp. lactis BB-12) 
supplementation.10

The gut microbiota of children admitted to 
hospital with SAM showed distinct features at 
admission, which repaired after therapy so that 
at discharge and at follow-up, similar bacterial 
diversity to healthy individuals was seen.10

Probiotic supplementation increased the 
number of observed bacterial species. 
Children in which the probiotic species were 
detected, signifying successful colonisation 
with the probiotic, had lower cumulative 
incidence of diarrhoea during the follow-
up period compared to children receiving 
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Probiotic 
treatment 
reduced the 
cumulative 
incidence of 
diarrhoea during 
the outpatient 
phase, with the 
strongest effect 
in children 
where the 
administered 
probiotics were 
detected in the 
gut microbiota

placebo, and compared to children receiving 
probiotics where these were not detected (see 
Figure 2).10

Children in which at least one probiotic strain 
was detected in the stool were defined as indi-
viduals with high level of probiotic response 
(“responders”), whereas children where the 

probiotic strains could not be detected were 
defined as individuals with low level of pro-
biotic response (“non-responders”). Probiotic 
treatment reduced the cumulative incidence 
of diarrhoea during the outpatient phase, 
with the strongest effect in children where the 
administered probiotics were detected in the 
gut microbiota (see Figure 2).10

Figure 2: Diarrhoea incidence during outpatient treatment. Probability of having more days with diarrhoea was 
significantly higher among placebo subjects than probiotic subjects. Probability of more days with diarrhoea was 
also significantly reduced in responders compared to non-responders10
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LGG for antibiotic-associated diarrhoea and acute 
gastroenteritis
A recent narrative review by Polish research-
ers, which summarised data on the efficacy 
and safety of LGG and B. animalis subspe-
cies lactis BB-12 (BB-12) administered to 
children, found these beneficial for treating 
acute gastroenteritis (AGE) and antibiotic-
associated diarrhoea (AAD).11

The review identified 13 meta-analyses, 
three systematic reviews and 15 randomised 
controlled trials that assessed BB-12 and 
LGG, either alone or in combination, when 
administered to infants to improve growth, 
or to children of any age to prevent or treat 
acute gastroenteritis (AGE), antibiotic- or 
healthcare-associated diarrhoea (AAD and 
HAD, respectively), respiratory infections, 
otitis media and functional gastrointestinal 

(GI) disorders including IBS.11

The review found evidence that LGG can 
prevent AAD and improve symptoms of 
AGE, particularly among children in Europe. 
However, there was only moderate evidence 
regarding the benefits of LGG for treating 
respiratory infections and IBS in children, 
and minimal evidence to support the use of 
BB-12.11 

The reviewers proposed that LGG can be 
safely administered to toddlers and older 
children to manage symptoms of AGE and 
prevent AAD - findings they feel should be 
considered for incorporation into clinical 
practice guidelines.11 

Probiotics from Day 1
While the gut microbiome benefits from 
support throughout the lifespan, probiotic 
supplementation may be especially impor-
tant and efficacious for the very young - and 
appropriate strains such as LGG can be used 
from birth in vulnerable infants.

Probiotics developed through award-winning 
research at Stellenbosch University are one of 
the fastest growing probiotics in South Africa 
and currently the most prescribed.12 

The strain formulation of new infant drops 

is now available on the South African market 
contain LGG probiotics.12

The South African strains and the newly 
launched LGG probiotic also line, bind and 
protect the entire gut: the bacteria colonise 
both the large and small intestine, adhering to 
the gut lining with hair-like pili appendages 
that contain binding proteins; they have anti-
microbial capabilities based on the genome; 
and produce lactic acid which has a protective 
effect.12

Key learnings

• The first 1 000 days of life is particularly important to establishing a stable gut microbiota

• Gut dysbiosis is associated with numerous health conditions both early and later in life

• Certain probiotics can promote gut health and early supplementation may be especially efficacious

• Lactobacillus rhamnosus (LGG) has been associated with: 

 – A preventive effect on the development of allergies

 – Improved outcomes in treating infantile colic

 – The prevention of NEC in preterm infants

 – The improvement of gut microbiota in children suffering from SAM

 – Treatment of AGE, AAD and HAD.
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