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Probiotics in the treatment of atopic eczema/dermatitis syndrome
in infants: a double-blind placebo-controlled trial

Background: Probiotic bacteria are suggested to reduce symptoms of the atopic
eczema/dermatitis syndrome (AEDS) in food-allergic infants. We aimed to
investigate whether probiotic bacteria have any beneficial effect on AEDS.
Methods: Follow-up of severity of AEDS by the Severity Scoring of Atopic
Dermatitis (SCORAD) index in 230 infants with suspected cow’s milk allergy
(CMA) receiving, in a randomized double-blinded manner, concomitant with
elimination diet and skin treatment, Lactobacillus GG (LGGQG), a mixture of four
probiotic strains, or placebo for 4 weeks. Four weeks after the treatment, CMA
was diagnosed with a double-blind placebo-controlled (DBPC) milk challenge in
120 infants.

Results: In the whole group, mean SCORAD (at baseline 32.5) decreased by
65%, but with no differences between treatment groups immediately or 4 weeks
after the treatment. No treatment differences were observed in infants with CMA
either. In IgE-sensitized infants, however, the LGG group showed a greater
reduction in SCORAD than did the placebo group, —26.1 vs —19.8 (P = 0.036),
from baseline to 4 weeks after the treatment. Exclusion of infants who had
received antibiotics during the study reinforced the findings in the IgE-sensitized
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Infantile atopic eczema/dermatitis syndrome (AEDS) is
often the first sign of allergies and is associated with food
hypersensitivities in a high percentage of cases (1-3).
Epidemiological data suggest that changes in gut
microbes, reduction of feco-oral infections, and microbes
in food products may affect the emergence of allergic
diseases (4-7). Indirect evidence for this is the finding that
atopic children have more coliforms and clostridia and
fewer bifidobacteria and lactobacilli in the gut flora, than
do the nonatopic children (4, 7). Some inconsistency,
however, exists, as one study demonstrated high preval-
ence of lactobacilli among allergic children (5). Probiotic
bacteria, which beneficially affect the host by improving
its microbial balance (8), may mediate antiallergenic
effects by stimulating production of Thl-cytokines
(9, 10), transforming growth factor-f (11, 12), and gut
IgA (13, 14). They may reduce symptoms of AEDS and
cow’s milk allergy (CMA) in infants, but thus far few
clinical trials exist (11, 15, 16).

We investigated the possibility of alleviating symptoms
of AEDS with probiotic bacteria. In this double-blind
placebo-controlled (DBPC) study, we gave Lactobacillus
GG (LGG) alone, LGG in combination with three other
probiotics, or placebo to AEDS infants suspected to have
CMA.
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Methods
Participants

This randomized DBPC study was carried out between November
1999 and March 2002 in the Skin and Allergy Hospital of Helsinki
University Central Hospital, Helsinki, Finland. Inclusion criteria
were: (i) age under 12 months upon entering the study, (ii) symp-
toms suggestive of CMA, the obligatory symptom being AEDS,
(iii) no probiotic preparations used regularly (longer than 1 week,
and within 6 weeks before entering the study). Of the 431 infants
referred from local health centres, 284 (66%) had parents who
wished to participate. Of the 252 infants meeting our inclusion
criteria, 230 (aged 1.4-11.9 months, mean 6.4; 62% males) com-
pleted the study. One parent of each infant gave written informed
consent. The local ethics committee approved the study protocol.

Assessment and treatment of AEDS

At consecutive visits (Fig. 1), the same physician (MV) carefully
assessed the severity of AEDS by the Severity Scoring of Atopic
Dermatitis (SCORAD) (17). This SCORAD scores the extent
(0-100); intensity (estimated by help of reference photographs) as
the sum of individual scores for erythema, oedema/papules, oozing/
crusts, excoriation, lichenification, and skin dryness (each 0-3,
maximum 18); and subjective symptoms including pruritus
and sleep-loss (assessed by a parent, scored 0-10-points
each, maximum 20). SCORAD was calculated by:
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Ist 2nd 3rd 4th Sth visit
4 weeks 4 weeks 1-2 weeks 1-2 weeks Interval
SCORAD SCORAD SCORAD Diagnosis of
Faecal sample Faecal sample cow’s milk
Skin prick test allergy

Blood sample

------ Lactobacillus GG, mixture of probiotics,
or placebo
.................... Cow’s milk elimination

Figure 1. Study protocol.

extent/5 + 3.5 X intensity + subjective symptoms (maximum 103).
Parents were instructed to treat the infant’s eczematous lesions with
emollients continuously and with topical 1% hydrocortisone as
needed but for a maximum period of 2 weeks in a row (amount used
recorded at every visit).

Skin prick test and serum IgE concentrations

Skin prick tests (SPTs) with commercial allergen extracts of egg-
white (Alyostal prick test®, Stallergenes SA, Antony, France), cat,
dog, and birch (Soluprick®, ALK-Abello, Horsholm, Denmark)
were performed according to the standard technique (18). Duplicate
tests were performed with fat-free CM; a panel of 10 widely used
commercially available adapted CM, extensively hydrolysed, amino
acid-, and soy protein-based infant formulas; cereal grains and
purified gliadin (19). Any mean weal diameter >3 mm greater than
the negative control was considered positive. Concentrations of
serum, CM, and wheat-specific IgE were measured by the Phar-
macia CAP system RAST FEIA (Pharmacia Ltd, Uppsala, Swe-
den).

Elimination diet

Initially, all products containing CM were eliminated from the in-
fants’ and breast-feeding mothers’ diets (Fig. 1). All infants received
extensively hydrolysed whey formula (EHF) (Peptidi-Tutteli®,
Valio Ltd, Helsinki, Finland). If any other foods were suspected to
cause symptoms, they were also eliminated.

Treatment with probiotics

Infants were randomized at the first visit according to computer-
generated block randomization of six infants to receive one of three
products in a double-blinded manner for 4 weeks (Fig. 1). (i) The
LGG group (n = 80) received capsules containing L. rhamnosus GG
(ATCC 53103) 5 x 10° colony-forming units (cfu); (ii) the MIX
group (n=76), a mixture of probiotics: LGG 5 x 10° cfu,
L. rhamnosus LC705 (LC705) 5 x 10° cfu, Bifidobacterium breve
Bbi99 2 x 10 cfu, and Propionibacterium freudenreichii ~ ssp.
shermanii IS (Propionibacterium JS) 2 x 10° cfu; and (iii) the placebo
group (n = 74), only the inert matrix material, microcrystalline cel-
lulose. The capsule content was mixed with food twice daily. These
products (supplied by Valio Ltd) looked, smelled and tasted identical.
The code was opened after all data were analysed. Parents were urged
to give no probiotic preparations to the infants during the study.

—-— Topical skin treatment; symptom diary

Double-blind placebo-controlled cow’s milk challenge,
5 days each formula

Symptom diary

Parents recorded daily in a symptom diary any skin, gastrointesti-
nal, or respiratory symptom; the start of new solid foods; and use of
antibiotics.

Diagnosis of cow's milk allergy

When the symptoms had subsided by the third visit (Fig. 1), we
started a DBPC CM challenge, in which CM formula (Tutteli®,
Valio Ltd) was mixed with the EHF (1 : 2) to make it indistin-
guishable from the placebo formula (EHF alone). The challenge
was started with drops on the skin followed by the same formula
given orally in quantities of 2, 10, 50 and 100 ml at 30-min intervals.
If no symptoms appeared during the challenge or 2-h follow-up, the
infant received the same formula 4-6 dl daily at home for the next
4 days, unless an adverse reaction appeared. At the fourth visit,
after a wash-out period of 2-9 days, the challenge formula was
changed and this procedure repeated. Thereafter, symptom diaries
of the two challenge periods were compared, a decision of symp-
tomatic challenge period was made, and the milk code was opened.
CMA was diagnosed in 120 infants who showed urticaria, clear
worsening of AEDS, vomiting, diarrhoea, physician-diagnosed
wheezing, allergic rhinitis, or conjunctivitis during the challenge
with CM-containing formula. In 110 infants the challenge was
negative and CMA was excluded. Other food sensitivities were not
studied by challenge test.

Definition of IgE-associated AEDS

Any infant with positive SPT or an antigen-specific IgE concen-
tration above 0.7 kU/I to any antigen tested was considered to have
IgE-associated AEDS.

Faecal samples

Paired faecal samples were collected from 52 infants at both the first
and second visits. All the samples were frozen at —20°C within
15 min, and if taken at home, brought frozen to the hospital, and
stored at —70°C until analysis. The samples were analysed on plates
for concentrations of anaerobic bacteria (Brain Heart Infusion agar,
Lab M, Lancashire, UK), lactic acid bacteria (MRS-agar, Oxoid
Ltd, Basingstoke, UK), and bifidobacteria (Raffinose-Bifidobacte-
rium-agar, RB) (20). Concentrations of the two strains of
lactobacilli were determined with MRS-vancomycin agar (Oxoid
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Ltd) and that of the Propionibacterium JS with modified YEL agar
(21). Limits of detection were 10° cfu/g for bifidobacteria and
103 cfu/g for the other bacteria.

Withdrawals

Of the 22 infants not completing the study; two moved away from
the area, 11 did not start the elimination diet and skin treatment
alleviated the symptoms, four could not tolerate the EHF, three
parents found the protocol of the study too difficult, and in two
cases infants were hospitalized for severe AEDS, and their study
treatment was discontinued. Of the withdrawals, 18 occurred
between the first and second visits, four between the second and
third; of these 22; five, nine, and eight belonged to the LGG, MIX,
and placebo groups.

Statistical analysis

Sample size calculation was based on SCORAD. It was assumed
that compared with the placebo, the active treatments (LGG or the
mixture of probiotics) would result in a difference of 8-points in
SCORAD. Assuming a common SD of 9.5 (15), we estimated that
for all paired comparisons a sample size of 40 CMA infants per
group has 90% power to detect a difference statistically significant
at the 0.05 level. Almost 80 infants per group had to be followed up,
as CMA diagnosis was made after the treatment, and only half of
the infants that participated eventually had CMA.

The SCORAD was the primary outcome variable. Since the
interval after probiotic bacteria administration when possible
effects appear in humans is unknown, we decided, before analysis,
to calculate the changes from baseline (visit 1) at visit 2, after a
4-week treatment, and at visit 3, 4 weeks after the end of the
treatment. ANOVA was performed to compare the treatment groups
with respect to the changes in SCORAD. Fisher’s LSD test was
used for comparisons between probiotic groups vs placebo.
Treatment differences are given as mean values with 95% confid-
ence intervals.

As an exploratory analysis, ANOvA (with mixed effects) was used
to test interactions between treatment and different baseline char-
acteristics. The ANovA yielded significant (P < 0.05) interactions
between treatment groups and IgE-association, and an almost sig-
nificant (<0.10) interaction between treatment groups and baseline
SCORAD; indicating that the treatment effect may be dependent on
IgE-association, and baseline SCORAD; subgroup analyses were
performed to control for the interactions.

The Kruskal-Wallis test and Mann—Whitney U-test were used to
test changes in counts of faecal bacteria.

Results

Table 1 shows the main clinical characteristics in different
treatment groups.

Symptoms of AEDS improved continuously, as indi-
cated by the decreasing SCORAD during the study in all
treatment groups: from baseline (first visit) to time
immediately after treatment (second visit) mean change
was —15.0, and from baseline to 4 weeks after the end of
treatment (third visit) it was —21.3. No difference existed,
however, in the decrease in SCORAD between any of the
three treatment groups, neither the groups comprising
infants with AEDS, nor those comprising infants with
CMA, from the first to the second visit (Table 2). From
the first to third visit, infants with AEDS treated with
LGG showed a nonsignificantly greater decrease than did
placebo-treated infants (mean —2.6, 95% CI: —=7.4 to 2.1;
P = 0.273), with no difference between the MIX- and
placebo-treated infants (mean —0.1, 95% CI: —5.0 to 4.7;
P =0.953). Among infants with CMA, differences
between the LGG and placebo (mean -1.3, 95% CI:
-8.6 to 6.1; P=0.730) and the MIX and placebo
treatments (mean 2.0, 95% CI: =5.3 to 9.4; P = 0.582)
were also nonsignificant (Table 2).

In subgroup analyses from the first to third visit among
infants with IgE-associated AEDS, the LGG group
showed a significantly greater reduction in SCORAD
than did the placebo group (P = 0.036, Table 3). The
difference in this subgroup was mainly due to the effect of
LGG in those with moderate to severe AEDS (baseline
SCORAD 2 30), although this difference did not reach
significance (P = 0.075). We saw no differences between
the treatment groups in any of the subgroup analyses
from the first to second visit (data not shown).

Since antibiotics interfere with the gut microbe balance,
and the number of antibiotic courses was high and
unevenly distributed among treatment groups (Table 1),
we made a secondary analysis after excluding infants who
had received antibiotics between the first and third visits.
Among infants with IgE-associated AEDS, SCORAD
decreased more for the LGG and MIX groups than for
the placebo group, and differences between probiotic and

Table 1. Characteristics in different treatment group of infants with the atopic eczema/dermatitis syndrome (AEDS, whole study population) and with verified cow's milk allergy

AEDS

Cow's milk allergy

LGG (n = 80) MIX (n = 76)

Placebo (n = 74) LGG (n = 44) MIX (n = 44) Placebo (n = 32)

Age (months) 6.1 (1.8-11.1) 6.3 (1.4-11.4)
Exclusive breast-feeding (months) 1.8 (0-5) 1.7 (0-5)
Age at introduction of cow's milk formula (months) 2.0 (0-10) 1.9 (0-8)
Age at introduction of solid foods (months) 3.8 (1.5-6.0) 3.7 (2-5.2)
Topical hydrocortisone™ (g), first to third visit 45 (0-500) 45 (0-300)
Antibiotic treatments, first to third visit, n (%) 20 (25) 28 (37)
Gastrointestinal infections, first to third visit, n (%) 11 (14) 10 (13)

6.8 (2.4-11.9) 5.9 (1.8-10.8) 5.8 (1.4-11.4) 6.1 (2.5-11.6)
1.8 (0-6) 2.1 (0-5) 2.0 (0-5) 2.3 (0-6)

1.8 (0-10) 2.5 (0-10) 2.3(0-8) 2.4 (0-10)
3.8 (1.5-6) 4.0 (1.5-6) 3.8 (2.5-5.2) 4.0 (2.5-6)
38 (0-300) 60 (0-230) 40 (1-300) 50 (5-300)
20 (27) 12 (27) 18 (42) 7(22)

10 (14) 41(9) 6 (14) 6 (19)

Figures are mean or medians™ (ranges) and numbers (percentage) of infants.
LGG, Lactobacillus GG.
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Table 2. Severity Scoring of Atopic Dermatitis (SCORAD) at the first visit and SCORAD changes from the first to the second and from the first to the third visit in atopic eczema/
dermatitis syndrome (AEDS, whole study population), cow's milk-allergic (CMA+), and noncow's milk allergic (CMA—) infants in different treatment groups

AEDS (n = 230) CMA+ (n = 120) CMA- (n = 110)

Lactobacillus GG MIX Placebo LGG MIX Placebo LGG MIX Placebo

(LGG, n = 80) (n=76) (n=74) (n = 44) (n = 44) (n=32) (n = 36) (n=132) (n=42)
Visit 1 Mean 34.3 333 299 339 334 329 34.7 33.1 27.6
SD 17.2 15 12.2 17.5 147 12.3 17.0 15.7 1.8

Change (visit 1-2) Mean -16.6 -14.0 -142 —-15.1 -145 -15.2 -18.3 -134 -13.4
SD 13.0 12.9 10.3 14.0 137 10.3 11.6 1.8 10.4

Change (visit 1-3) Mean -229 -204 -20.3 -22.7 -194 -214 -23.2 -219 -194
SD 16.1 15.8 12.6 17.5 15.9 13.6 14.5 15.7 1.9

Table 3. Severity Scoring of Atopic Dermatitis (SCORAD) changes from the first to the third visit, SCORAD at baseline, and at visit 3 in different treatment groups in subgroups

of atopic eczema/dermatitis syndrome infants

Baseline SCORAD LGG MIX Placebo anova (P-value) LGG vs placebo (P-value)*
With IgE-association Mean baseline 212 21.3 195
Mean at visit 3 9.5 11.0 9.1
<30 Mean change =117 -10.3 -10.4 0.830 0.613
SD 8.1 6.1 8.3
n 18 22 23
Mean baseline 48.1 412 40.4
Mean at visit 3 12.8 14.7 1.2
>30 Mean change -354 —-26.6 -29.1 0.037 0.075
SD 13.7 13.7 8.5
n 28 22 23
Mean baseline 376 313 29.9
Mean at visit 3 115 12.8 10.2
All Mean change -26.1 -184 -19.8 0.027 0.036
SD 16.6 133 12.6
n 46 44 46
Without IgE-association Mean baseline 29.8 36.1 29.9
Mean at visit 3 1.1 12.9 8.8
All Mean change -18.7 -23.2 =211 0.508 0.545
SD 14.7 18.6 12.8
n 34 32 28

*in Fisher's LSD test.

T any skin prick test (SPT)-positive or any antigen-specific IgE concentration > 0.7 kU/I; LGG, Lactobacillus GG.

placebo groups increased compared with the results in the
primary analyses (Table 4). For all infants, however,
these differences between treatments remained nonsignif-
icant (Table 4).

Before randomization to the treatment groups, the
LGG strain was detected in the faeces of six of 18 of the
LGG group, two of 17 of the MIX group, and three of 17
of the placebo group infants. Before treatment, faecal
counts of the probiotic bacteria in all treatment groups
were low (Table 5). Immediately after the LGG treatment,
LGG counts were high, and LC705 and Propionibacterium
JS counts were low; and after the MIX treatment, LGG,
LC705 and Propionibacterium JS counts were high
(Table 5). No changes occurred in the placebo group.

Treatment resulted in increases in total counts of
lactobacilli in the probiotic groups and decreases in the
placebo group, and differences in changes between

probiotic groups and the placebo group were significant
(Table 5). Total counts of bifidobacteria showed no
major changes.

Discussion

We found no beneficial effect from probiotic bacteria when
we looked for SCORAD reductions in a large group of
infants with AEDS and in those concomitantly having
CMA. When, however, infants with [gE-associated AEDS
were considered, the eczema in the LGG group signifi-
cantly improved, compared with the eczema in the placebo
group, but the MIX group showed no effect. The propor-
tion of infants treated with antibiotics during or shortly
after consuming the study preparations was large, and the
removal of such infants improved the treatment effect of

497



Viljanen et al.

Table 4. Severity Scoring of Atopic Dermatitis (SCORAD) changes from the first to the third visit, SCORAD at baseline, and at visit 3 in different treatment groups in atopic
eczema/dermatitis syndrome (AEDS), cow's milk allergic (CMA), and IgE-associated AEDS infants after exclusion of infants receiving antibiotics between the first and third visits

Baseline SCORAD LGG MIX Placebo anova (P-value) LGG vs placebo (P-value)*
AEDS Mean baseline 375 34.1 30.6
Mean at visit 3 12.1 1.3 9.8
All Mean change -254 -22.8 =209 0.268 0.107
SD 16.8 145 13.2
n 60 47 54
CMA Mean baseline 38.2 32.7 340
Mean at visit 3 12.4 12.4 11.8
All Mean change -259 -20.3 -22.2 0.397 0.390
SD 18.5 125 145
n 32 25 25
AEDS with IgE-associationt Mean baseline 50.8 425 40.6
Mean at visit 3 12.4 13.9 12.1
>30 Mean change -38.4 —-28.7 —-285 0.009 0.008
SD 13.0 1.7 8.9
n 23 17 18
Mean baseline 40.6 33.1 304
Mean at visit 3 12.1 11.0 10.7
All Mean change -28.5 =221 -19.7 0.044 0.016
SD 175 12.8 133
n 36 28 33

* Fisher's LSD test.

+ Any skin prick test (SPT)-positive or any antigen-specific IgE concentration > 0.7 kU/I; LGG, Lactobacillus GG.

Table 5. Median (range) counts (log cfu/g) and prevalence of given probiotic bacteria in faeces at first and second visits in treatment groups

LGG (n = 18) MIX (n = 17) Placebo (n = 17)
Strains Visit Counts Prevalence Counts Prevalence Counts Prevalence
Lactobacillus GG 1 3(3-8.1) 6 (33) 3(3-7.8) 2 (12) 3(3-84) 3(18)
2 6.4 (3-8.5) 13 (72) 6.6 (3-8.9) 15 (88) 3(3-7.8) 2 (12)
Lactobacillus rhamnosus LC705 1 3 (3-3) 0(0) 3 (3-3) 0(0) 3(3-3) 0(0)
2 3(3-6.3) 2 (1) 5.8 (3-7.5) 9 (53) 3(3-3) 0(0)
Propionibacterium JS 1 3(3-3) 0(0) 3 (3-6.6) 2(12) 3(3-3) 01(0)
2 3(3-3) 0(0) 59 (3-7.2) 11 (65) 3(3-3) 0(0)
Bifidobacteria total 1 8.7 (5-10.9) 15 (83) 9.3 (5-11.3) 15 (88) 8.9 (5.3-11.3) 16 (94)
2 8.3 (5-10.7) 14 (78) 8.9 (6-11.3) 17 (100) 9.1 (5-10.4) 14 (82)
Lactobacilli total 1 6.4% (3-8.4) 12 (67) 5.5% (3-8.7) 9 (53) 6.3 (3-9.5) 11 (65)
2 6.9 (3-8.5) 14 (78) 6.8 (4.3-9) 17 (100) 43 (3-9.4) 9 (53)

Prevalence column shows number (percentages) of infants with detectable levels of corresponding strain.
* Change in lactobacilli counts: Kruskall-Wallis test (P = 0.009), Lactobacillus GG (LGG) vs placebo (P = 0.029), MIX vs placebo (P = 0.002).

both LGG and the MIX in the IgE-associated subgroup.
Removal of these infants did not, however, change the
SCORAD decreases in the placebo group.

In two previous studies with infants, LGG and
bifidobacteria supplementation showed a 9- to 13-points
greater reduction in the SCORAD than did the placebo
(11, 15). Study populations were, however, small. In a
recent study, 1- to 13-year-old children experienced a
combination of two Lactobacillus strains to improve
AEDS symptoms compared with the placebo treatment,
but SCORAD did not change in the whole study
population (22). In a study concerning primary preven-
tion of allergies with probiotics prevalence of AEDS was
lower in the probiotic than in the placebo group, but no
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differences appeared in severity of AEDS, or in number of
positive SPTs or increased IgE concentrations (23).
Unlike findings of previous probiotic studies (11, 15),
we saw an alleviation of AEDS symptoms in the placebo
group. Elimination of allergenic CM proteins in infants
with CMA by use of EHF usually has a marked effect on
AEDS symptoms: SCORAD was reduced by 8- to
12-points (47-50%) during 4- and 12-week treatments
(24-26). We saw a mean reduction of 21.4 (65%) in
SCORAD, and the initial level in our study was higher;
surprisingly, the reduction was the same in infants with
and without CMA (65 and 70%). As evidenced by the
decrease in SCORAD in the non-CMA placebo group,
careful instruction in topical care of AEDS was highly



effective. In contrast, a recent study reported only modest
efficiency for hydrocortisone acetate in children over
2 years old (27).

Highly effective topical treatment and an elimination
diet may have prevented us from fully appreciating the
effects of probiotic preparations in this DBPC trial. It
could also be argued that treatment or follow-up was too
short. CMA was diagnosed after the treatment, and
prolonged elimination with EHF might have become
stressful for some families. On the other hand, SCORAD
was greatly reduced and low after the 8 weeks’ follow-up.
Randomization did not succeed well, as SCORAD differed
at baseline in treatment groups, and we cannot exclude that
some of the effect we saw might be due to that.

The LGG had a positive effect only in the IgE-
associated subgroup. Also a recent study showed a
combination of two Lactobacillus strains to decrease
SCORAD in IgE-sensitized 1- to 13-year-old children
(22). In two previous studies, IgE-sensitization has
occurred with 4-37% of antigens (CM, egg and wheat)
tested (11, 15). Still, these studies showed the positive
effect of probiotics in study populations comprising
infants both with and without IgE-sensitization. In a
trial, LGG showed no effect on rhinoconjunctivitis-
associated oral symptoms against apple in young adults
with birch allergy (28). In our study, IgE-mediated CMA
infants showed a similar trend in SCORAD changes as
was seen in the IgE-associated subgroup, but none of the
differences was significant probably because of small
group sizes, as only 45% of CMA infants were IgE-
mediated. Our findings that treatment with probiotics
does not benefit all infants with AEDS, only those with an
IgE-association, is in accordance with studies demonstra-
ting a shift of the Th1/Th2 balance towards the Thl type
with lactobacilli treatment (9, 10). The LGG effect in our
study was seen 4 weeks after the treatment period, but not
immediately after the treatment. Another study in AEDS
children showed LGG to increase IL-10 concentration in
sera 4 weeks after the treatment, not immediately (29).

We assumed that the mixture of many probiotics might
reinforce any beneficial effects of LGG as a combination
of two different Lactobacillus strains reduced symptoms
in IgE-associated AEDS symptoms in children (22). In
addition, a mixture of eight different probiotic strains in
very high concentrations effectively reduced relapses of
chronic pouchitis after ileal pouch-anal anastomosis for
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ulcerative colitis in adults, and the authors speculated
that a composition of many strains might prove most
effective (30). In this study, however, combining LGG
with other probiotic strains suppressed the effect seen
with LGG alone. The suppressive mechanism is not
known. An explanation for this might be an interference
of immunostimulating effects between the strains (13).

Antibiotics probably interfere with the colonization of
probiotics (31), thereby reducing the treatment effect.
Antibiotics as such seemed to have no effect on the skin as
evidenced by similar changes in SCORAD in the placebo
group before and after exclusion of infants treated with
antibiotics.

We analysed only a portion of faecal samples, but we
believe that this proportion was representative. The
treatment succeeded well, as the faecal prevalence of the
probiotic strains in the treatment groups was high. There
were marked increases in total lactobacilli counts in the
probiotic groups, but these changes alone do not explain
the better effect of LGG compared with the MIX group
on AEDS symptoms, as increases in lactobacilli in faecal
samples were similar in both groups. Prior to the study,
the prevalence of lactobacilli and bifidobacteria was high,
since they belong to the normal gut flora in infants (4, 5).
The use of probiotics in families was not forbidden prior
to the study, which may have caused the detectable levels
of LGG in some infants.

Influencing the gut microflora by administration of
probiotic bacteria to treat allergy is a new alternative.
Our results suggest that LGG, when administrated as a
single probiotic strain, shows a greater SCORAD
decrease than do the placebo group in infants suffering
from IgE-associated AEDS. Further studies are needed to
explore strain-specific effects and mechanisms of different
probiotic bacteria on allergic patients.
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