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Strategies for a primary prevention of atopy

The epidemic of allergic diseases has made their
prevention in at-risk infants a public health priority.
Allergen-specific approaches have been proposed,
including avoidance of the offending food and of
indoor allergens (1, 2) or, more recently, active
immunoprophylaxis (3), which is generating great
expectations (4). The complementary concept of pre-
vention based on allergen-nonspecific approaches arose
from data linking the allergy epidemic to hygiene (5, 6)
and suggesting that exposure to certain infections can
prevent IgE sensitization to allergens (7) and inflamma-
tion triggered by allergen–IgE interactions (8). Properly
conditioned by microbial antigens typical of a tradi-
tional lifestyle, the innate immune system would
progressively ‘teach’ the adaptive immune system to
interact safely with nonmicrobial antigens that possess
allergenic properties (‘immunoeducation’) (9). Conse-
quently, IgE sensitization might be prevented by the
administration of appropriate microbes or their sub-
stances rather than by forsaking a hygienic lifestyle
(10). Unfortunately, this wishful concept is not simple
to apply. Indeed, a scientific approach to the use of
microbes in the prevention of IgE sensitization requires
profound knowledge of how the newborn’s immune
response to allergens matures during exposure to an
extremely complex microbial world (9). To this end,
carefully designed, longitudinal studies in humans are
needed to gain more insight into the role of commensals
and pathogens in the development of IgE sensitization
(11). Prevention or therapy of allergy by administration
of microbial products originally licensed with other
indications may be considered just an empiric shortcut.

Trials of probiotics in allergy prevention and therapy

The meaning of the term ‘‘probiotic’’ changes over time
(12), but a widely accepted definition is ‘a live microbial
feed supplement which beneficially affects the host

(animal) by improving its microbial balance’ (13).
Classic examples are the lactic acid bacteria Lactobacilli
and Bifidobacteria, which are also normal components
of human intestinal microflora (13). Probiotics have
been so far proposed as treatments for an astonishingly
long and diversified list of diseases, including diarrheal
disorders, constipation, inflammatory bowel diseases,
respiratory disease, colon cancer, lactase deficiency,
atherosclerosis, and osteoporosis; they were also
reported to stimulate the immune system, increase
absorption of minerals and vitamins, reduce catabolic
products eliminated by kidney and liver, improve
growth and well-being (13–15).
Last, probiotic preparations have also been proposed

to treat allergic diseases (16). A rationale for such use
was identified, a posteriori, in epidemiological data
suggesting that changes in the gut microbial flora might
underlay the epidemic trend of allergy (11, 17, 18) and
in several in vitro and in vivo studies reporting that
probiotics can exert a wide array of immune effects,
some of them potentially contrasting those character-
istic of the atopic constitution (14, 19). The first double-
blind placebo-controlled (DBPC) trial appeared in 1997
(20). Lactobacillus GG (LGG) was administrated to
breastfeeding mothers of 10 infants with atopic eczema/
dermatitis syndrome [AEDS (21)] due to allergy to milk,
and hydrolyzed milk-formula containing LGG was
given to 15 bottle-fed infants with AEDS; 16 controls
received placebo. After one month of treatment eczema
had improved significantly and indirect markers of
intestinal inflammation were reduced in treated infants
compared with children who did not receive LGG. It
was concluded that probiotic bacteria may be effective
in the treatment of food allergy, possibly by promoting
endogenous barrier mechanisms and by alleviating
intestinal inflammation (20). However, no evidence was
shown that LGG given per os to mothers or to infants
really created differences in the intestinal concentration
of Lactobacillus spp. of treated infants compared with
control infants: actually, data on Lactobacillus spp. in
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stool samples before treatment were omitted, and those
at the end of the study period were given only in
‘treated’ infants but not in controls (20). Finally, the
median SCORAD value was similar (15 in treated
infants, 19 in controls) after one month of treatment,
and was even slightly higher in treated than in controls
(16 vs 14) one month after the end of treatment (20).
The same group recently tested the hypothesis that

LGG may be useful in preventing allergic diseases if
administered at birth and to pregnant mothers (22). A
DBPC trial was conducted in 132 Finnish children at
high risk of what is referred to as ‘atopic eczema’; LGG
was given daily prenatally to all the mothers of treated
infants (n=64) in the 2–4 weeks before the expected
delivery. The treated group was constituted by 36
bottle-fed infants receiving LGG per os during the first
six months of life and 28 breast-fed infants who received
LGG only prenatally. Controls and their mothers
(n=68) assumed placebo with the same procedure.
‘Atopic eczema’ was diagnosed at 12 months of age in
15/64(23%) treated children vs 31/68(46%) controls. The
authors concluded that Lactobacillus GG was effective
in preventing early ‘atopic disease’ in children at high
risk (22). A crucial point is that comparative data on
colonization by Lactobacilli in ‘treated’ or control
infants were neither given in this study, nor in the
reference provided (i.e., the study already discussed
(20)). Interestingly, treated and control infants had
similar total and specific IgE levels and skin test
responses, so the reduced rate of eczema among treated
infants can be hardly explained on the basis of the TH1/
TH2 paradigm, and it was proposed to arise from
stimulation of the anti-inflammatory network through
TH3 and T regulator 1 cells (23).
Only a few other groups have examined the effects of

probiotics on allergic diseases. In a large survey, adults
consumed yoghurt, inactivated yoghurt, or no yoghurt
for a year (24). The symptoms of nasal allergies were
less, and the total serum IgE levels were lower among
volunteers who consumed yoghurt than in the control
group. In this study, randomization did not include
controls so selection biases could not be excluded. In a

double-blind cross-over study (25), 15 adults with
moderate asthma received yoghurt with live
Lactobacilli for one month and then by yoghurt without
Lactobacilli for another month: no differences in
spirometric functions were related to the consumption
of Lactobacilli.
In this issue of Allergy, Helin T et al. (26) describe

the first DBPC study examining whether treatment
with L. rhamnosus improves symptoms and decreases
medication in teenagers and adults. Treatment did not
prevent sensitization to birch pollen and apple food,
and no beneficial clinical effect was recorded in the 18
patients treated with L. rhamnosus compared with 18
controls. As in previous studies (20, 22), no
demonstration was given that L. rhamnosus had
induced any changes of intestinal microflora from
baseline values in treated patients compared to
controls (26).

Perspectives

Evidence supporting the use of probiotics against
allergy come from trials not convincing from a
methodological standpoint. Studies about probiotics
in gastrointestinal disorders started long before those
concerning allergic diseases (27) and with time have
become more rigorous, used fixed and higher bacterial
doses, multiple strain composition, and included often
regular monitoring of efficient colonization, as well as
the extensive use of animal models (27–29). These
approaches may thus be useful in future studies on
probiotics in allergy, but safety remains a major
concern, especially when the use of living bacteria is
promoted as prophylactic treatment in a consistent
proportion of infants from the general population (30).
This stated, initial trials on bacterial products in allergy
moved sooner than expected the hygiene hypothesis to a
level of clinical implications. Nevertheless, until an
effect is convincingly demonstrated, the use of probio-
tics in allergy will remain not only an empiric, but also a
very doubtful practice.
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