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Abstract
Background: The development of allergies is a complex
in which both composition and influence of the intestinal
flora play an important role. We observed in earlier stud-
ies that the presence of an orally administered probiotic
Escherichia coli strain in the intestine stimulated both a
serum and local antibody response, decreased the pres-
ence of pathogens, the number of infections and the
need for antibiotics. Methods: The preventive effect of
oral colonization after birth with a probiotic E. coli strain
was assessed by evaluating the results of a question-
naire both 20 years (150 full-term infants) and 10 years
(77 preterm infants) after colonization. Results: Differ-
ences in occurrence of allergies in colonized and control
subjects were statistically significant both after 10 and 20
years (p ! 0.01). Specific serum IgE antibodies confirmed
the presence of allergies in 100% of 10-year-old and 91%
of 20-year-old patients with clinical symptoms of allergy.
Ten years after colonization, the occurrence of repeated
infections was significantly lower in colonized subjects

than it was in controls (p ! 0.01); 20 years later, no differ-
ences were found in these groups. Conclusions: Inten-
tional colonization of the intestine with E. coli after birth
(offering the advantage of the first colonizer) was found
to decrease the incidence of allergies and repeated infec-
tions in later life.

Copyright © 2003 S. Karger AG, Basel

Introduction

Attempts were made by various authors [1] to substi-
tute a randomly acquired intestinal flora with a non-
pathogenic bacterial strain. Recently, the preventive ef-
fect on early atopic disease in high-risk children was
ascribed to a probiotic Lactobacillus GG strain [2].

In earlier studies, we used a well-described nonpatho-
genic Escherichia coli strain, serotype 083:K24:H31, in
the oral colonization of infants after birth. The strain
remaining dominant in the intestine over several months
stimulated both serum and local antibody, thus replacing
an absent secretory IgA in maternal milk particularly in
formula-fed infants [3].

Our results indicated that a preventive colonization of
high-risk infants with E. coli after birth decreased the inci-
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Tlaskalova-Hogenova

dence of pathogens both in the intestine and other parts of
the body. In addition, it decreased the number of infec-
tions and reduced the administration of antibiotics [4].

In the present retrospective study, we evaluated the
incidence of allergies and repeated infections in two
groups of subjects colonized intentionally after birth 10
and 20 years earlier with a nonpathogenic strain of
E. coli.

Subjects and Methods

Groups A1, A2: Born as Full-Term Infants 20 Years Earlier
Group A1 (n = 640). All infants born over a period of 4 months in

the maternity hospital were colonized orally with E. coli 3 times dur-
ing their 1st week of life (1 ml of suspension contained 5 ! 108

microbes).
Group A2 (n = 640). All infants born 4 months later in the same

maternity hospital were used as controls. (The 4-month interval
between the two groups was a measure preventing against contami-
nation with a life strain.) There was no selection in either group.

Group B1, B2: Born 10 Years Earlier as Premature Infants
Group B1 (n = 230). Premature infants born over a period of 6

months and not treated with antibiotics were orally colonized with
E. coli – 3 times a week over a period of 4 weeks.

Group B2 (n = 204). Premature infants born 6 months after those
of group B1 (to avoid possible contamination) were used as controls.

Twenty years later, questionnaires prepared by specialists (pedia-
tricians, immunologists, microbiologists, allergologists) were mailed
to all subjects. Questions were focused on general topics, such as
family history, birth parameters, breast-feeding, vaccination, health
condition, occurrence of repeated infections (2 or more infections 6
or more times a year) and allergies.

The ̄ 2 test in Mantel-Haenszel modification was used for statisti-
cal evaluation.

Results and Discussion

The number of questionnaires which could not be
delivered was 150 in group A1, 120 in group A2 , 40 in
group B1, and 38 in group B2. The number of question-
naires which were answered was 150 (31%) in group A1,
144 (28%) in group A2, 77 (40%) in group B1, and 55
(33%) in group B2.

Evaluation
Questionnaire 1
There were insignificant differences in the family his-

tory including the incidence of allergies and general pa-
rameters (birth weight, birth length, gestational age,
breast-feeding, vaccination, surgery).

Table 1. Effects of oral colonization after birth with a probiotic
E. coli strain on the frequency of allergic diseases and repeated infec-
tions assessed after 10 and 20 years

Groups of infants Allergy
(clinical symptoms)

Repeated
infections

After 10 years
B1 (colonized infants, n = 77) 12 (9)* 23 (18)*
B2 (control infants, n = 55) 33 (18) 58 (32)

After 20 years
A1 (colonized infants, n = 150) 16 (24)* 59 (89)
A2 (control infants, n = 144) 32 (46) 60 (86)

Figures represent percentage with the number of patients.
* p ! 0.01.

After 10 years, differences in the occurrence of allergies
in colonized and control subjects were statistically signifi-
cant and remained equally significant after 20 years (p ^
0.01, table 1).

Most allergies involved respiratory and skin symptoms
(rhinitis, conjunctivitis, bronchitis, asthma, eczema) (ta-
ble 2).

The occurrence of repeated infections after 10 years
was significantly lower in colonized than in control sub-
jects (p ^ 0.01): after 20 years, no difference was ob-
served in these groups (table 1). Results of a later etiology
are not available.

Questionnaire 2
Details about allergies were obtained under medical

supervision at checkup visits. A diagnosis of allergy was
confirmed both by results of specific IgE tests against the
most common antigens, of earlier skin tests, manifesta-
tion of clinical symptoms and long-term follow-up at
allergy departments.

Specific serum IgE antibodies confirmed the presence
of allergy in 100% of 10-year-old and 91% of 20-year-old
patients with clinical symptoms of allergy. Most subjects
reacted to house dust, timothy, pollen, mould and birch;
few subjects only reacted to food allergens.

Our results support the hypothesis that the composi-
tion of the intestinal flora plays an important role in the
development of immunity including immunopathologic
consequences (allergy) [5, 6].

Possible reasons for the long-lasting effect of coloniza-
tion on immune reactions could be (1) advantages of the
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Table 2. Types of allergies and repeated infections in colonized and control infants

Group of infants Type of allergy, %

respiratory skin combined

Type of repeated infections, %

n respiratory otitis tonsillitis combined

After 10 years
Colonized infants (n = 9) 44 (asthma 11) 66 11 18 72 28 33 72
Control infants (n = 18) 44 (asthma 12) 72 33 32 100 47 37 97

After 20 years
Colonized infants (n = 24) 71 (asthma 35) 50 25 89 65 22 27 22 
Control infants (n = 46) 70 (asthma 28) 56 26 86 62 22 31 25

first colonizer and (2) an unusual persistence of the E. coli
strain in the intestine.

The effect of intentional colonization of the intestine
with E. coli after birth was immediately beneficial to
infants resulting in a lower incidence of pathogens, a low-
er incidence of infections, less need for antibiotics [4], a
decrease in the incidence of allergies and repeated infec-
tions later in life.
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