
Health Benefits of Probiotic Strains 
Lactobacillus rhamnosus GG (LGG®) 
& Bifidobacterium animalis subsp. 
lactis BB-12 (BB-12®) in Infants and 
Children 
Research Review 

 
COMMON ILLNESSES AFFECTING INFANTS 
Infections. Respiratory tract infections (RTIs) are the most 
common diseases of infancy, with infants contracting an 
average of 3 to 6 infections during the first year of life.1,2 Forty 
percent of children who contract an RTI also suffer from acute 
otitis media, the most common reason for antibiotic use during 
infancy.3 Unfortunately, oral antibiotic treatments may disrupt 

absorption of nutrients, protection against pathogens, and 
metabolic and immunologic programing.11 In infants and 
children, early establishment of a healthy gut microbiota affects 
the development and maturation of the immune system, and 
thus may impact short- and long-term health outcomes.11,12 

 
Factors that affect initial colonization include gestation length, 
mode of delivery, formula and breastfeeding, antibiotic 
exposure, and birth order (Table 1).13,14 Negative influences on 
the establishment of a healthy gut microbiota and factors that 
decrease microbial diversity in infants and young children can 
have lifelong detrimental health impacts. Children born by C- 
section are at increased risk of developing allergies, atopic 
dermatitis, asthma, and type 1 diabetes.9,15,16 Children exposed 
to oral antibiotics in infancy are more likely to develop atopic 
disease (eczema, asthma, allergic rhinitis), food allergy, 
irritable bowel syndrome (IBS), Crohn’s disease, ulcerative 

the intestinal microbiome and could lead to negative long-term 
health impacts. In the short term, antibiotics also affect the 
mucosa, and may alter motility causing diarrhea—the most 

colitis, celiac disease, and early childhood obesity.17-20 
 
 
 
 
 

13,14 

common side effect of infant antibiotic use. Rates of antibiotic- 
associated diarrhea (AAD) can be as high as 39%.4 

 
Gastrointestinal (GI) infections are the second most common 
diseases in childhood, and gastroenteritis represents 16% of  
all illnesses in US children under the age of 5.5 Children who 
attend day care are at up to 3 times greater risk of developing 
GI and respiratory infections than children who stay home.6 
Children in a hospital setting are especially vulnerable to 
infection. The incidence of nosocomial infections (also known 
as healthcare-associated infections) in children is as high as 
44%, with respiratory and GI infections still most predominant.7 

 
Eczema. A chronic, pruritic, inflammatory skin condition, atopic 
dermatitis or “eczema” is the most common skin disorder in 
infants and children, affecting up to 25%. Onset is most 
frequently between age 3 and 6 months, with 60% of first-time 
skin eruptions in the first year of life. Pruritus is the most 
prominent disease burden with 83% of affected children 
suffering from sleep disturbance.8 A family history of atopy 
(eczema, allergic rhinitis, and/or asthma) is a major risk factor 
for the disease.8 Formula feeding can also increase the risk of 
eczema through the promotion of colonization with C. difficile, 
which is associated with eczema.9 The pathogenesis of the 
disease involves immune and epidermal barrier dysfunction. 
Individuals with eczema also exhibit gut barrier dysfunction 
with increased intestinal permeability.10 

 
GUT MICROBIOTA & INFANT HEALTH 
Gut microbiota are trillions of microorganisms living in the GI 
tract that have many essential roles, including digestion and 

Table 1. Factors Affecting Infants' Gut Microbiota Colonization 
Gestation Length 
• Preterm infants have lactobacilli and bifidobacteria levels that are 

absent or low compared to healthy full-term infants 
Mode of Delivery 
• Infants born by C-section have lower diversity, altered profiles, and 

are more likely to be colonized by pathogens 
Feeding 
• Formula feeding increases intestinal permeability and encourages 

growth of pathogens; breast milk, in contrast, contains complex 
oligosaccharides that act as prebiotics that encourage colonization 
by protective microorganisms 

Antibiotics 
• Exposure to oral antibiotics delays colonization by lactobacilli and 

bifidobacteria 
Birth Order 
• Having older siblings is associated with increased lactobacilli 

colonization 
 
 

PROBIOTICS 
Probiotics are live microorganisms that, when administered in 
adequate amounts, confer a health benefit on the host through 
proposed mechanisms that include:21 
• Competitive exclusion of pathogenic microorganisms 
• Production of antimicrobial substances 
• Enhancement of epithelial barrier function including 

increased tight junction function 
• Increased adhesion to intestinal mucosa and epithelium 
• Modulation of host immune responses through strain- 

specific local and systemic effects 

 
Although numerous probiotic products are available, more 
recent research has found that not all probiotics are created 
equal; the genus, species, and strain determine their specific 
effect. 
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LGG & BB-12 
Strains of lactobacilli and bifidobacteria are some of the most 
commonly used probiotics. Two specific strains, Lactobacillus 
rhamnosus GG (LGG®) and Bifidobacterium animalis subsp. 
lactis BB-12 (BB-12®), have been extensively studied. Oral 
administration of these 2 strains represents a primary 
preventive and management strategy for the most common 
infectious diseases and skin disorders affecting children. 

 
CLINICAL TRIALS IN INFANTS & CHILDREN 
There have been multiple randomized controlled clinical trials 
evaluating the efficacy of LGG and BB-12 (individually or in 
combination) in infants or children. The studies are described 
below and summarized in Table 2. 

 
Reducing the occurrence of RTIs and/or GI infections. In 
one study, 109 newborns were randomized to BB-12 [10 billion 
colony-forming units (CFU) daily] or control from age 1-2 
months until age 8 months.22 At the end of the trial, 94% of the 
children in the control group experienced RTIs whereas only 
65% in the BB-12 group had RTIs (P=0.014). The BB-12 
treatment decreased the risk of experiencing RTIs by 31% 
based on the risk ratio (RR) of 0.69. 

 
Two studies investigated the efficacy of LGG in day care 
settings. In the first study, 281 children (mean age 4-5 y/o) 
were randomized to LGG (1 billion CFU daily) in fermented 
milk product or placebo milk product for 3 months.23 Compared 
with placebo, LGG treatment: 
• Significantly reduced risk of upper RTIs by 34% (RR=0.66) 
• Significantly reduced risk of RTIs lasting > 3 days by 43% 

(RR=0.57) 
• Lowered number of days (median) with respiratory 

symptoms (LGG group: 0 days; placebo group: 4 days) 

 
In the second study, 571 children (mean age 4-5 y/o) were 
randomized to LGG (100-200 million CFU daily) in fermented 
milk product or placebo milk product for 7 months.24 Compared 
with the placebo group, the children in the LGG group had: 
• Significantly fewer days (geometric mean) of absence from 

day care due to illness (LGG group: 4.9 days; placebo 
group: 5.8 days). 

• 17% relative reduction in the number of children suffering 
from RTIs with complications 

• 19% relative reduction in antibiotic treatments for RTIs 
 

Preventing nosocomial infections. A study investigated the 
effect of LGG for prevention of nosocomial infections in a 
pediatric setting: 742 hospitalized children (mean age 10-11 
y/o) were randomized to LGG (1 billion CFU daily) in fermented 

milk product or placebo milk product for the duration of the 
hospitalization.25 Compared with placebo, LGG significantly 
reduced risk for: 
• GI infections by 60% (RR=0.40) and episodes of GI 

infections lasting > 2 days by 60% (RR=0.40) 
• RTIs by 62% (RR=0.38) and episodes of RTIs lasting > 3 

days by 60% (RR=0.40) 
• Vomiting episodes by 50% (RR=0.50) 
• Diarrheal episodes by 76% (RR=0.24) 

 

Reducing risks of acute otitis media and antibiotic use. A 
study randomized 81 infants (those requiring formula before 
age of 2 months) to formula containing LGG (10 billion CFU 
daily) plus BB-12 (10 billion CFU daily) or placebo until the age 
of 12 months.26 Compared with placebo, LGG plus BB-12: 

• Significantly reduced the risk of early acute otitis media by 
56% (RR=0.44) and need for antibiotic treatment by 48% 
(RR=0.52) during the first 7 months of life 

• Significantly reduced the incidence of recurrent RTIs by 
49% (RR=0.51) during the first 12 months of life 

 
Reducing risks of diarrhea. Another study randomized 90 
healthy infants (age < 8 months) in a residential care setting to 
BB-12 (> 100 million CFU daily) or placebo.27 The mean 
duration of monitoring was 20-21 weeks. The study found that: 

• Fewer infants (28.3%) receiving BB-12 than those 
receiving placebo (38.6%) experienced acute diarrhea 

• The mean number of days with diarrhea was significantly 
lower in the infants receiving BB-12 (1.15 days) than those 
receiving placebo (2.3 days) 

• The relative risk of diarrhea (as incidence per child-year) in 
the BB-12 group was 0.54 

 
In another study, 559 children (mean age 1.6 y/o) administered 
for acute watery diarrhea (57% of whom tested positive for 
rotavirus) were randomized to oral rehydration solution (ORS) 
alone, ORS + LGG (20 billion CFU daily), or ORS + LGG (2 
trillion CFU daily) for ≥7 days or until diarrhea stopped and the 
children were rehydrated.28 Compared with the ORS only 
group, both ORS + LGG groups had: 
• Significant reduction in the daily frequency of diarrhea 

from fourth day onwards 
• Significantly shorter mean diarrhea duration (by ~2 days) 
• Significantly shorter hospital stay (by ~3.5 days) 
• No significant difference within the 2 intervention groups 

 

Reducing risks of antibiotic-associated diarrhea (AAD). A 
study investigated the incidence of AAD when co-administered 
with an oral antibiotic in 202 children (6 months to 10 years of 
age) with acute infectious disorders.29 Children were 
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randomized to LGG (10-20 billion CFU daily) or placebo. By 
the tenth day, 25 placebo-treated children—but only 7 LGG- 
treated children—had diarrhea (≥ 2 liquid stools per day). 

 
A similar study investigated the incidence of AAD in 119 
children receiving oral antimicrobial agents for acute  
respiratory infections.30 Children (mean age 4.5 y/o) were 
randomized to LGG (40 billion CFU daily) or placebo during the 
antimicrobial treatment. During the first 2 weeks after starting 
the antimicrobial treatment, 5% in the LGG group and 16% in 
the placebo group had diarrheal episodes (≥ 3 loose stools per 
day for a minimum of 2 consecutive days). 

 
Reducing risks of atopic eczema via prenatal 
supplementation or infant formula. In a study of 62 pregnant 
women with a personal history of atopic eczema and a family 
history of atopy, subjects were given LGG (20 billion CFU  
daily) or placebo from 4 weeks before their due dates and 
throughout breastfeeding.31 The infants’ clinical status was 
assessed until 24 months of age. During the first 2 years, 47% 
of infants whose mothers were given placebo developed atopic 
eczema, whereas only15% of the infants whose mothers had 
taken probiotics developed atopic eczema. The LGG treatment 
decreased the risk of atopic eczema by 68% (RR=0.32). 

 
In another study, 27 infants (mean age 4.6 months) with atopic 
eczema were randomized to a hydrolyzed whey formula 
containing LGG (300 million CFU daily), BB-12 (1 billion CFU 
daily), or placebo for 2 months.32 SCORAD (SCORing Atopic 
Dermatitis) was calculated to assess the extent and severity of 
atopic eczema. The study found that: 

• Median SCORAD score (16 at baseline) was significantly 
reduced to 1 in the LGG group and 0 in the BB-12 group, 
compared with 13.4 in the placebo group 

• Concentration of serum sCD4 was significantly decreased 
in the LGG and BB-12 group but not the placebo group; 
changes between the 3 groups were statistically significant 

 
A third study investigated the effect of viable and heat- 
inactivated LGG in 35 infants (mean age 5.5 months) with 
atopic eczema and allergy to cow’s milk.33 Infants were 
randomized to viable LGG (30 billion CFU/kg body weight 
daily), heat-inactivated LGG, or placebo formula for a mean 
duration of 7.5 weeks. Infants receiving viable LGG had greater 
improvements in SCORAD score than those receiving placebo. 
(Infants receiving heat-inactivated LGG experienced adverse 
GI symptoms; thus recruitment was prematurely terminated.) 

SUMMARY 
LGG and BB-12 are 2 of the safest, most extensively studied 
probiotic strains available. These strains have clinical evidence 
supporting their use in pediatric populations. Research with 
LGG and BB-12 includes: 
• RTIs22-26 

• Acute otitis media26 
• GI infections and diarrhea25,27-30 
• Need for antibiotic treatments24,26 
• AAD29,30 

• Atopic eczema31-33 

 
LGG and BB-12 may provide a useful application in clinical 
practice as a recommendation for parents and pregnant 
mothers looking for a safe and effective daily probiotic 
supplement to support healthy immune function, GI health, and 
the establishment of a healthy gut microbiota in their children. 
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Table 2. Summary of Randomized Controlled Trials of LGG and/or BB-12 in Infants or Children 

 Study Population N Probiotic Species 
(Daily Dosage) 

Duration Outcome (Compared with Placebo Group) 

Taipale et 
al.22

 

Infants 1-2 mo 109 BB-12 (10 billion 
CFU) 

6-7 mo Significant reduction in the occurrence of RTIs 
(RR=0.69; p=0.014) 

Hojsak et 
al.23

 

Children (mean age 4-5 y/o) 
attending day care 

281 LGG (1 billion CFU) 3 mo Significantly reduced risk of: 
• Upper RTIs (RR=0.66) 
• RTIs lasting > 3 d (RR=0.57) 
Fewer days with respiratory symptoms 

Hatakka et 
al.24

 

Children (1-6 y/o) attending 
day care 

571 LGG (100-200 
million CFU) 

7 mo • Fewer absences from day care due to illness 
• 17% relative reduction in RTIs 
• 19% relative reduction in antibiotic treatments 

Hojsak et 
al.25

 

Hospitalized children 
(excluding respiratory and 
GI infections) 

742 LGG (1 billion CFU) Duration of 
hospitalization 

Significantly reduced risk of: 
• GI infections (RR=0.4) 
• Episodes of GI infections lasting > 2 d (RR=0.4) 
• RTIs (RR=0.38) 
• Episodes of RTIs lasting > 3 d (RR=0.4) 
• Vomiting episodes (RR=0.5) 
• Diarrheal episodes (RR=0.24) 

Rautava et 
al.26

 

Infants requiring formula 
before age of 2 mo 

81 LGG (10 billion CFU) 
plus BB-12 (10 
billion CFU) 

Until the age 
of 12 mo 

Significantly reduced risk of: 
• Acute otitis media (RR=0.44) and need for 

antibiotic treatment (RR=0.52) during first 7 mo 
• Recurrent RTIs (RR=0.51) during first 12 mo of life 

Chouraqui 
et al.27

 

Healthy infants (age < 8 mo) 90 BB-12 (>100 million 
CFU) 

20-21 wks 
(mean) 

• Mean number of days with diarrhea was 
significantly lower (p=0.0002) 

• Risk of diarrhea (as incidence per child-year) was 
reduced (RR=0.54; p<0.001) 

Basu et al.28
 Children (mean age 1.6 y/o) 

hospitalized for acute watery 
diarrhea 

559 LGG (20 billion CFU) 
or LGG (2 trillion 
CFU) 

≥ 7 d or until 
diarrhea 
stopped 

• Significantly reduced risk of daily frequency of 
diarrhea from 4th day onwards 

• Significantly shorter mean duration of diarrhea and 
hospital stay 

• No significant difference between the 2 LGG doses 
Vanderhoof 
et al.29

 

Children (6 mo-10 y/o) on 
oral antibiotic for acute 
infectious disorders 

202 LGG (10-20 billion 
CFU) 

Varied Fewer cases of AAD (25 in placebo group, but only 7 
in LGG group) 

Arvola et 
al.30

 

Children (mean age 4.5 y/o) 
on oral antimicrobials for 
acute RTIs 

119 LGG (40 billion CFU) Varied Fewer cases of AAD during the first 2 wks after start 
of antimicrobial treatment (16% in placebo group, but 
only 5% in LGG group) 

Rautava et 
al.31

 

Pregnant women with a 
history of atopic eczema 

62 LGG (20 billion CFU) 4 wks before 
birth and 
throughout 
breastfeeding 

Significant reduction in the risk of atopic eczema 
during the first 2 y of life (RR=0.32; p=0.0098) 

Isolauri et 
al.32

 

Infants (mean age 4.6 mo) 
with atopic eczema 

27 LGG (300 million 
CFU) or BB-12 (1 
billion CFU) 

2 mo Significant reduction in extent and severity of atopic 
eczema as per SCORAD scores and serum sCD4 
levels 

Kirjavainen 
et al.33

 

Infants (mean age 5.5 mo) 
with atopic eczema 

35 LGG (30 billion 
CFU/kg body weight) 

7.5 wks 
(mean) 

Significant reduction in the extent and severity of 
atopic eczema as per SCORAD scores 

 
BB-12® is a registered trademark of Chr. Hansen H/S. 
LGG® is a registered trademark of Vallo Ltd. 
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