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The Role of Probiotics in Infants and Children with Food Allergy

Kie Young Park, M.D.

Department of Pediatrics, Gangneung Asan Hospital, University of Ulsan College of Medicine, Gangneung, Korea

According to the hygiene hypothesis, westernized and urbanized life style leads to the increase of allergic
disease. This hypothesis supports the use of probiotic therapy for the prevention or treatment of food
allergy. The probiotics which contains potentially beneficial microorganism have been used for the
treatment of some gastrointestinal disorders and atopic disease as dietary supplements. Many results of
studies support the immunologic bases of probiotics therapy. The most important mechanism is that
probiotics suppress Th2-skewed immunity as the stimulation of regulatory T cell. The difficulties of diag-
nosis of food allergy, variable symptoms, many kinds of microorganism, diet style and non-standardized
study designs are attributed to the variety and controversy of the effectiveness of probiotics in food allergy
with infant and children. More studies is needed to confirm the efficacy of probiotics in infant and children
with food allergy. [Korean J Pediatr Gastroenterol Nutr 2008; 11(Suppl 1): 127 ~135]
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Table 1, Defining Criteria of Probiotics

1. Human origin

2. Non-pathogenic in nature

3. Be resistant to destruction by technical processing”

4 Stability in gastric acid and bile

5. Adhesion to target epithelial tissue

6. Be able to colonize the gastrointestinal tract, if even for
a short time*

7. Production of antimicrobial substances

8. Ability to modulate the immune system

9. Ability to influence human metabolic activities (i.e, vitamin
production* )

Dunne C, O'Mahony L, Murphy E. In vitro selection criteria
for probiotic bacteria of human origin: correlation with in vivo
findings, Am J Clin Nutr 2001;73(suppl):3865-92S*¥
*Teiteloaum JE. Indigenous flora, In: Wilie R, Hyams JS,
editors, Pediatric Gastrointestinal and Liver Disease, 3rd ed.,
Philadelphia: Saunders Co, 2006:35-50.*"
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Table 2, Basis for Using Probiotics in Allergic Disease

1, Epidemiologic links between less exposure to microbes
and allergic disease, and protective effects of higher
microbial burden.

2. Intestinal microbiotica are the largest source of microbial
exposure through early immune development,

3. Intestinal microbiotica appear to be essential for
development of oral tolerance,

4. Changing patterns of microbiotica with progressive
westernization and links with allergic disease,

5. Differences in perinatal colonization in children who go
on to develop allergic disease,

6. Perinatal administration of probiotics associated with
anti-inflammatory and immunoregulatory effects on
immune function,

7. Presymptomatic immune dys-regulation evident in
infants and newborns who later develop allergic disease,
suggesting that allergy prevention should be initiated
early.

8. Initial studies with probiotics suggested promise in the
prevention and early treatment of allergic disease.

Prescott SL, Bjorksten B. Probiotics for the prevention or
treatment of allergic diseases, J Allergy Clin Immunol 2007:
120:255-62.°
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Fig. 1. The immunologic
pathways affected by pro-
biotics, DC: Dendritic Cell,
Ig: Immunoglobulin, IL: In-
terleukin, IFN: Interferon,
TGF: Transforming Growth
Factor, TNF: Tumor Ne-
crosis Factor, Tregs: Re-
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Table 3, Overview of Studies for Effectiveness of Probiotics in Allergic Disease

Study Protocol

Duration of treatment

Probiotics

Out comes

Investigators  No.* Type of patients Prenatal  Postnatal
Allergic Diseases
Kalliomaki M, + 1. Reduction of AD
Isolauri E, 132  Any 1st degree relative Lactobacillus rhamnosus (2~4 wks 6 months 2. Non response of another
2001%) (64/68) with allergic disease GG : 1X10"° CFU daily  before allergic disease
delivery) 3. Effect on colonization
Rauta\{a S, 62  Pregnant and breast , * Protection against atopic
Isolauzrel E. (30/32) feeding women from Lacfobaa//ﬁ rhamnosus (4 wks 3 months eczema during the first 2
2002 ) " GG : 2X10'"° CFU dally  before .
atopic families i years of life
delivery)
Taylor A, . . . . , )
Prescott SL 118 High risk of allergic disease Lactobacillus acidophilus B 6 months Non alteration of early
9006 * (58/60) based on maternal allergy : 3X10? CFU daily innate immune response
Taylor A, ) . . . . . ) .
Prescott SL 189 Mother with skin prick test Lactobacillus acidophilus - 6 months Non reduction of the risk of
oo (89/88) + AD : 3X10° CFU daily AD
?gragirjr;zsu(;n 188 Any 1st degree relative Lactobacillus reuteri (g A 12 Errsgi;it(l:\;eoiﬁﬁwcf;n?feczema
y . . . . 8 .
G, 90072 with allergic disease : 1X10° CFU daily 36 wks) months was not confirmed
Lactobacillus rhamnosus +
EEEE::Z?MK‘ 46?12/€16 One or both parents with GG : 1X10'° CFU (@~4 wks o . Reduction of atopic
2007 ' 4 allergic disease daily+Bifidobacterium before eczema by age 2yr
breve : 4X10° CFU daily delivery)
Food Allergy
Majamaa H, 97 Infant Food atopic eczema Hydolized whey formula Improvement of SCORAD
Isolauri E, (13/14) with cow's milf aller containing Lactobacillus — 1 months score in Lactobacillus GG
1997% WY Ga: sxi0Yg group
Brouwer ML Hydolized whey formula No clinical or
Duiverman " 50 Infants(below 5mon of age) containing Lactobacilus B 3 months immunological effect in
EJ 2006% (33/17) with cow's milk allergy GG (Lactobacillus cow's milk allergy infant
) rhamnosus) : 3X108/g with atopic dermatitis
Rautava S Lactobacillus GG :
lsolauri E ' 72 Infants with early artificial 1X10'° CFU daily+ B 12 Increased protective cow's
20063 : (32/40) feeding Bifidobacterium lactis months  milk specific Ig A response
1X10'" CFU daily
Szaiewska H No evidence of the use of
) ' Breast fed infants(below , LGG as an adjunct to
Grzybowska- 26 ) Lactobacillus rhamnosus o
Chlsbowczyk (11/15) 6mon of age) with rectal GG - 6X10° CFU daily — 4 weeks maternal cow's milk
U 2007% bleeding ' restriction in breast fed

infants with rectal bleeding

SCORAD = SCORe of Atopic Dermatitis, AD = Atopic Dermatitis. *No. = Number of population

= ARolA 1x10" CFUY Lactobacillus GGE
# 2~4F7F Fo slar, S48 Jotoll A 671L 7t
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Table 4, Cochrane Review for Comparison of Probiotics versus no Probiotics in Allergic Disease

Tvoe of Subtotal
Type of allergic disease ﬁents Investigators RelativeRisk(fixed)
P 95% Ol
Allergic diseases
All allergic disease Infants  Kukkonen, 2006 0.90 [0.75, 1.08]
Infants  Abrahamsson, 2007 / Taylor, 2006 0.83 [0.38, 1.80]
Asthm
Childhood  Kalliomaki, 2001 3.06 [0.33, 28.46]
Abrahamsson, 2007 / Kalliomaki, 2001 /
Eczema Infants . Jkonen. 2006 / Rautava, 2002 / Taylor. 2006 002 [0-70. 0.99]
Childhood  Kalliomaki, 2001 0,57 0,33, 0.97]
Allergic rhinitis Infants Abrahamsson, 2007 0.24 0,08, 2.15]
. Childhood  Kalliomaki, 2001 2.04 [0.75, 556
All infants and  rticaria Infants ~ Abrahamsson, 2007 294 (031, 27.73]
all children
Food Allergy
Food hypersensitivity
(gastrointestinal Infants ~ Abrahamsson, 2007 / Rautava, 2002 1.04 {027, 403
symptoms)
Food allergy Infants  Taylor, 2006 154 0,70, 3.37]
Cow's mik protein Infants ggggmam_ 2001 / Rautava. 2002 / Rautava. 4 49 15 75 5 gg)
hypersensitivity Childhood  Kallionaki. 2001 102 [0.15, 6.97]
Cow's milk_protein Infants ~ Rautava. 2006 0.41 [0.02, 9.84]
allergy
Allergic diseases
Infants or children £gzema Infants Abrahamsson, 2007 / Kukkonen, 2006 / Taylor, 081 (063, 104
at high risk of 2006
allergy or food  Food allergy
hypersensitivity
Cow's milk protein Infants Kalliomaki, 2001 / Rautava, 2002 1.96 (0,93, 4.14]
hypersensitivity Childhood  Kalliomaki, 2001 1.02 [0.15, 6.97]

Cl=confidence interval, Modified from Osborn DA, SinnJK, Probiotics in infants for prevention of allergic disease and food
hypersensitivity (Review). Cochrane Database Syst Rev, 2007;4:CD006475 %
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