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Abstract

The impact of controlled administration of Bifidobacterium animalis subsp. lactis BB-12 (BB-12) on the risk of acute infectious diseases

was studied in healthy newborn infants. In this double-blind, placebo-controlled study, 109 newborn 1-month-old infants were assigned

randomly to a probiotic group receiving a BB-12-containing tablet (n 55) or to a control group receiving a control tablet (n 54). Test tablets

were administered to the infants twice a day (daily dose of BB-12 10 billion colony-forming units) from the age of 1–2 months to 8 months

with a novel slow-release pacifier or a spoon. Breastfeeding habits, pacifier use, dietary habits, medications and all signs and symptoms of

acute infections were registered. At the age of 8 months, faecal samples were collected for BB-12 determination (quantitative PCR method).

The baseline characteristics of the two groups were similar, as was the duration of exclusive breastfeeding. BB-12 was recovered (detection

limit log 5) in the faeces of 62 % of the infants receiving the BB-12 tablet. The daily duration of pacifier sucking was not associated with the

occurrence of acute otitis media. No significant differences between the groups were observed in reported gastrointestinal symptoms, otitis

media or use of antibiotics. However, the infants receiving BB-12 were reported to have experienced fewer respiratory infections (65 v.

94 %; risk ratio 0·69; 95 % CI 0·53, 0·89; P¼0·014) than the control infants. Controlled administration of BB-12 in early childhood may

reduce respiratory infections.
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Infectious diseases are the most significant illnesses for

infants worldwide. In developed countries, most children

experience several respiratory tract infections during the

first year of their life(1). Respiratory tract infections often

coincide with or precede acute otitis media (AOM), the

most common cause for antibiotic use in children(2).

Gastrointestinal (GI) infections are the second-most

common diseases in childhood and even cause increased

mortality in developing countries. Infections early in life

assist in shaping immunological development, and conse-

quently may both protect children and predispose them

to repeated infections, inflammatory diseases and allergic

diseases later in life(3,4).

Indigenous intestinal microbiota, the primary source of

microbial exposure, are considered instrumental in pro-

viding maturational stimuli to the immature immune

system(5). This creates the basis of the concept for

probiotics, defined as ‘live micro-organisms which when

administered in adequate amounts confer a health benefit

to the host’(6). Probiotics have several beneficial effects,

including the normalisation of the gut microbiota compo-

sition and interaction with the innate and adaptive

immune system of the child, which may promote resist-

ance against pathogens(7,8). Particularly, the probiotic

strains Lactobacillus rhamnosus GG and Bifidobacterium

lactis are recommended in treatment and prevention of

childhood diarrhoeal and allergic diseases(9). B. animalis

subsp. lactis BB-12 (BB-12) was shown to enhance

mucosal resistance to infections by increasing the active

stimulation of local IgA production in healthy infants(10).

Previous studies have demonstrated that probiotic

therapy in infancy can prevent or treat viral GI infections

even better than bacterial infections(11). In many cases,

respiratory infections are viral in origin, and the res-

piratory tract may be an appropriate area for probiotic

immunostimulation(8).

*Corresponding author: Dr T. Taipale, fax þ358 14 266 2770, email teemu.taipale@muurame.fi

Abbreviations: AOM, acute otitis media; BB-12, Bifidobacterium animalis subsp. lactis BB-12; GI, gastrointestinal.
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There are several sources of confounders in probiotic

interventions in children. First, delivering probiotics in a

controlled way to young children can be problematic.

Second, the duration of breastfeeding and the use of

infant formulas affect the outcome. Our aim was to deliver

to infants a probiotic tablet containing BB-12 using either a

novel slow-release pacifier or a spoon and to investigate

BB-12 passage through the GI tract. We have shown earlier

that the probiotic tablet dissolves in a controlled way from

the pouch of the pacifier, and that the administration

method is feasible(12). We hypothesised that the adminis-

tration of BB-12 to young healthy children could reduce

the risk of acute infectious diseases, including AOM and

respiratory infections.

Methods

Participants

The families participating in this randomised, double-blind,

placebo-controlled clinical trial (NCT00638677, http://

www.clinicaltrials.gov) were recruited in Muurame and

Korpilahti, Finland, between September 2004 and February

2007. Pregnant mothers (n 479) received a leaflet regarding

the trial at well-baby clinics. The families interested in par-

ticipating (n 189) then contacted the research nurse. After

receiving detailed information, 175 families gave their pre-

liminary consent to participate in the study. After delivery,

163 families confirmed their willingness to participate.

Reasons for not participating in the trial included moving

out of the area, miscarriage and lack of interest in the

study. The 163 newborn 1-month-old infants were

assigned to three study groups by one of the authors

(T. T.; Fig. 1) according to a randomisation list, which

had been previously computer generated in blocks of

three. The present two-armed trial is a substudy of a

three-armed trial originally aiming to study the effect of

BB-12 and xylitol on oral health. After the randomisation,

altogether 109 children belonged to either the probiotic

group (BB-12 group; n 55) or the control group (xylitol

control group; n 54). At the 8-month visit, the probiotic

group consisted of thirty-four children, and the control

group consisted of thirty-five children.

The inclusion criteria of the study were (1) the child was

healthy, (2) the parents were willing to use the novel slow-

release pacifier and (3) the child started to receive the

tablet before the age of 2 months. In cases where the

child did not start using the pacifier but the parents were

motivated to remain in the study, they were offered the

possibility of delivering the crushed tablet to the child

using a spoon. The present study was conducted according

to the guidelines laid down in the Declaration of Helsinki,

and all procedures involving human patients were

approved by the Hospital District of Southwest Finland.

A written informed consent was obtained from all the sub-

jects. The ethics committee defined the stopping rules.

Interventions

The probiotic bacterium used was BB-12 (DSM 15 954; Chr.

Hansen A/S, Hoersholm, Denmark). BB-12 is a safe and

well-tolerated probiotic(13). The parents were advised to

give their children two probiotic tablets per day via a

novel slow-release pacifier (Alanen and Söderling, US

patent 6.203.566, 2000). The pacifiers (Fig. 2) were manu-

factured by Mekalasi Oy (Konnevesi, Finland). The pacifier

contains a pouch in which the tablet is inserted. Each tablet

contained 5 billion colony-forming units of BB-12. Until

6–8 months of age, the children received the tablet via a

small pacifier, thereafter via a larger pacifier. The tablet

in the small pacifier contained 100 mg xylitol (Danisco Lim-

ited, Kotka, Finland), the tablet in the larger pacifier con-

tained 300 mg xylitol, both in addition to BB-12. The

control tablets contained xylitol alone. All the tablets

were manufactured by Oy Karl Fazer Ab (Vantaa, Finland)
Control group (n 54)Probiotic group (n 55)

Infants randomised
(n 109)

Started intervention (n 38) Started intervention (n 37)

Completed 8-month
follow-up (n 34)

Completed 8-month
follow-up (n 35)

Did not receive tablet

n 17 n 17

Discontinued

- Two GI complaints
- Two arduousness of
   study

- One atopic eczema
- One arduousness of
  study

Fig. 1. Clinical trial profile. GI, gastrointestinal. Fig. 2. The novel slow-release pacifier with pouch ( " ).
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and packed in white plastic bottles with colour codes.

Freshly prepared tablets were delivered to the families

biannually and stored in a refrigerator. The families were

encouraged not to use any other pacifier besides the

slow-release pacifier twice a day. If, however, they

wanted to use a regular pacifier as well, they were offered

the pouch-free version of the slow-release pacifier (Alanen

and Varrela, US patent 5.922.010, 1999).

Data collection

The infants visited the health care centres at 1 and 8

months of age. At the 1-month visit, a trained professional,

a dental nurse or a dental hygienist interviewed the guar-

dian for information on the birth and the family, as well

as on breastfeeding and possible complementary feeding.

In addition to reporting infectious and non-infectious dis-

eases in the infants, the guardians also reported diseases

in parents and siblings: asthma, allergies, atopic and

other skin disorders, diabetes, rheumatoid diseases and

GI disorders. Parents’ smoking habits and special diets (lac-

tose free, vegetarian, etc.) were also recorded. The parents

were not, however, interviewed regarding the possible use

of probiotic products, which in Finland have been in

common use since early 1990s and the product assortment

is the subject of constant change. At the time of the study,

the availability of BB-12-containing products was limited,

and BB-12 was found only in a few products containing

undefined mixtures of bifidobacteria. At the 1-month

visit, the guardian also received hands-on instructions on

the use of the slow-release pacifier and study diaries.

At the 8-month examination, the parents were inter-

viewed by a trained professional for information on breast-

feeding status, use of the tablet/pacifier, use of

complementary foods in the infant’s diet, dairy products

and products containing probiotics. The complementary

foods monitored included berries, fruits, vegetables,

meat, fish and grain products. All the interviews were per-

formed using structured questionnaires validated in earlier

studies(3). Information on infections and other health pro-

blems was recorded by the parents in special diaries(3).

The symptoms of respiratory infections included runny

nose, nasal congestion, cough and shortness of breath.

Respiratory infection was diagnosed when the child had

at least two infectious symptoms during one day or one

symptom during two consecutive days(14). Parents also

reported respiratory infections with complications (bron-

chitis, pneumonia and sinusitis) diagnosed by a doctor

(municipal or private) unrelated to the study. The AOM

occurrences reported by parents included all doctor-

diagnosed acute ear infections. GI infections included

every episode with watery diarrhoea or vomiting. Fever

episodes included elevated body temperatures (.378C)

lasting for at least 1 d. For infectious diseases and use of

antibiotics and other prescribed drugs, frequency of

episodes/usage was registered. Parents reported also any

occurrence of atopic diseases or allergic sensitisations. In

addition, symptoms of colic in the infant, i.e. crying uncon-

trollably for more than 3 h/d for at least 3 d a week, were

recorded. All adverse effects were recorded in detail. At

the 8-month visit, fresh faecal samples collected by the

families were delivered to the health care centres. The

faecal samples were stored at the health care centres at

2208C for up to 2 months and then delivered on dry ice

to Turku. The faecal samples were stored in Turku at

2708C before transportation on dry ice to Chr. Hansen

for the analysis of BB-12.

Quantification of Bifidobacterium animalis subsp. lactis
BB-12 in faeces by quantitative PCR

BB-12 DNA was quantified by a B. animalis subsp. lactis-

specific quantitative PCR assay. BB-12 is a member of this

subspecies, which is rarely encountered in human subjects

who have not ingested strains of it recently. Assay design

was based on partial bifidobacterial 23S ribosomal DNA

sequences (GenBank accession numbers GQ340897–

GQ340908). Specificity of the assay was tested on DNA

purified from reference ON cultures. DNA was extracted

in duplicate from each faecal sample. Total DNA was

extracted from approximately 200 mg faeces with the

help of the QiaAmp DNA Stool Mini Kit (Qiagen, Hilden,

Germany) with the following modifications: in a screw

cap tube, 200 mg faeces were mixed with 1 ml ASL buffer

and 0·1 mm zirconia beads and treated 5 min in a Mini-

Beadbeater (BioSpec, Bartlesville, OK, USA) at the highest

speed. Thereafter, purification was continued according to

the instructions of the manufacturer. Extraction efficiency

and detection limit were determined to be 5 % and 105

colony-forming units/g, respectively, using faecal samples

spiked with known amounts of BB-12 colony-forming

units.

For the quantitative PCR, faecal DNA was diluted tenfold.

Each DNA sample was analysed in triplicate. Each PCR

mixture contained 25ml 2 £ Probe Mastermix (Eurogentec,

Liège, Belgium), 300 nM each BAL-23S-F (50-CAGGTGGTC-

TGGTAGAGTATACCG-30) and BAL-23S-R (50-ACGGCGAC-

TTGCGTCTTG-30), 250 nM BAL-23S-P (50-FAM-CGCCCAC-

GACCCGCAAG-TAMRA-30) and 5ml DNA in a total

volume of 50ml. Reactions were run on a ABI Prism 7500

with the following program: one cycle of 10 min at 958C

followed by 2 min at 508C, forty-five cycles of 15 s at 958C

followed by 1 min at 608C. Quantification of faecal BB-12

DNA was performed by absolute quantification against a

dilution series of a pure BB-12 DNA sample.

Outcome measures

The primary outcome measures for the study were the

reported cumulative incidence of acute respiratory infec-

tions and doctor-diagnosed AOM occurring before the

Effects of probiotics on infections in infancy 411
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age of 8 months. Successful intestinal passage of BB-12 was

chosen as the secondary outcome measure.

Sample size and blinding

AOM occurs at least once in 40 % of children(2), and

infants experience three to six respiratory tract infections

during the first year of life(1,15). Up to 80 % of Finnish chil-

dren use a pacifier. We calculated that with a group size of

approximately forty children starting the intervention, we

would be able to obtain not only statistically but also clini-

cally significant results. The population in the Korpilahti

and Muurame areas is rather stable, and attrition of

children as a result of moving out of the area could be

estimated to be low. All the study personnel and partici-

pants were blinded to treatment assignment for the

duration of the study. Only one of the authors (E. S.)

had the code, since she was responsible for checking

the BB-12 viability of the tablet batches. She did not, how-

ever, participate in producing or analysing the data at any

stage of the trial and had no contact with the study

participants.

Statistical methods

Data were analysed with SPSS (version 14.0; SPSS, Inc.,

Chicago, IL, USA) by a blinded statistician (K. P.). In

terms of baseline/background characteristics, the differ-

ences between the groups were tested for significance

using the Student’s t test and x 2 test. Additionally, differ-

ences between the groups in terms of distribution in

reported respiratory infection, AOM, fever and GI infection

categories were tested for significance using the x 2 test, for

original frequency as well as for dichotomised data. The

risk ratio and its 95 % CI were calculated to measure the

group differences in relation to cumulative incidence of

the studied diseases. A P value of ,0·05 was considered

statistically significant (Table 1).

Results

Of the infants randomised, 69 % (75 of 109) started the

novel administration method, receiving either the BB-12

(n 38) or the xylitol control (n 37). The rest of the infants,

31 % (34 of 109), did not accept the pacifier before the age

of 2 months, and the parents were not motivated to crush

the tablet. Only those who completed the follow-up (n 69)

were included in the analysis (Fig. 1). In the BB-12 group,

62 % (twenty-one of thirty-four) of the infants and in the

control group, 54 % (nineteen of thirty-five) of the infants

received the tablet solely via the pacifier. The crushed

tablet was the sole administration method for 15 % (five

of thirty-four) of the infants receiving the BB-12 tablet

and for 11 % (four of thirty-five) of the infants receiving

the control tablet. The rest of the families used both the

administration methods until the 8-month examination.

The duration of tablet delivery did not differ between the

groups (P¼0·408).

Delivery of BB-12 significantly reduced the occurrence

of respiratory infections reported by parents during the

first 8 months of life (Table 2). Respiratory infections

were frequent during the follow-up: 65 % (twenty-two of

thirty-four) of the children in the BB-12 group and 94 %

(thirty-three of thirty-five) in the control group had experi-

enced one or more episodes of respiratory infections at the

8-month examination (P¼0·014). No differences between

the BB-12 and control groups were detected in the

occurrence of doctor-diagnosed AOM (P¼0·455). The

occurrence of AOM in the children in both the groups

was low; only 26 % (nine of thirty-four) in the BB-12

group and 17 % (six of thirty-five) in the control group

experienced any AOM episodes. No association between

the occurrence of AOM and pacifier usage (sucking time

per day, duration of usage) could be detected. Also the

occurrence of GI infections was low, and no differences

between the BB-12 and the control groups were detected

(P¼0·605). No differences were found between the two

Table 1. Baseline characteristics according to the study group

(Percentages, mean values and standard deviations)

Probiotic group (n 34) Control group (n 35)

% Mean SD % Mean SD P *

Parent
Primapara 53 40 0·530
Caesarean section 24 35 0·338
Age of mothers (years) 31·4 5·5 30·5 5·3 0·494
Age of fathers (years) 33·4 6·1 35·2 5·7 0·195
Maternal smoking 11 21 0·299
Paternal smoking 29 26 0·728

Child
Boys 50 57 0·552
Gestational age (weeks) 40·0 1·1 39·7 1·2 0·320
Exclusive breastfeeding (months) 3·4 1·7 3·8 1·9 0·692
Total breastfeeding (months) 7·1 2·3 6·9 3·1 0·141

* Pearson x 2 test.
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groups in the occurrence of fever episodes (P¼0·676) or

antibiotic treatments (P¼0·535).

As for non-infectious diseases, parents reported colic

symptoms in 6 % (two of thirty-four) of the infants in the

BB-12 group and 11 % (four of thirty-five) of the infants

in the control group. Atopic eczema was detected in 26 %

(nine of thirty-four) of the infants receiving the BB-12

tablet and 34 % (twelve of thirty-five) receiving the control

tablet. Dairy milk allergy was diagnosed in three children,

two in the probiotic group and one in the control group.

The groups did not differ with regard to baseline charac-

teristics (Table 1). The age of the mothers and fathers, the

educational background of the parents, the number of

parents obeying special diets or occurrence of reported

diseases in the families did not differ between the

groups. The mean duration of exclusive breastfeeding

was 3·4 (SD 1·7) months in the probiotic group and 3·8

(SD 1·9) months in the control group (P¼0·692). At the

age of 8 months, breastfeeding was still continuing for

44 % (fifteen of thirty-four) of the infants in the probiotic

group and 63 % (twenty-two of thirty-five) of the infants

in the control group (P¼0·141). The diet histories of the

children in the two groups were similar. Five children in

the control group and three children in the BB-12 group

used probiotic-containing products, other than BB-12,

irregularly during the intervention period.

There were no significant differences between the

groups in the reported use of pacifiers. About 10 % of

the children changed the smaller slow-release pacifier to

the larger one after the age of 6 months. Five of the

children in both the groups used a commercial pacifier in

addition to the novel pacifier. Two-thirds of the children

in both the groups sucked on the pacifier for 1 h/d or

more, and seven children in the BB-12 group and six chil-

dren in the control group did so for 3 h or more per day.

Faecal samples from all the children in the BB-12 and

control groups were available. BB-12 was recovered in

the faeces of 62 % (twenty-one of thirty-four) of the infants

receiving the BB-12 tablet and 17 % (six of thirty-five) of

the infants receiving the control tablet. All BB-12-positive

children in the BB-12 group had received the tablet

either via the pacifier or with a spoon until the 8-month

examination. One child had received one tablet daily, all

others received two tablets. Also, for the thirteen BB-12-

negative children in the BB-12 group, one-half of the

parents reported the tablet delivery of two tablets per

day until the 8-month examination.

No serious adverse effects were detected during the

administration period. Two infants receiving BB-12 with-

drew from the study as a result of GI complaints. One

infant in the control group was diagnosed with atopic

eczema, and his physician recommended the family to dis-

continue from the intervention.

Discussion

We found a significant reduction in the incidence of

respiratory infections during the first 8 months of life by

probiotic supplementation in healthy breastfed infants.

With respect to the duration of exclusive and total breast-

feeding, the mothers in the present study represent typical

Finnish mothers. Thus, probiotics may add to the protec-

tion provided by human breast milk. Recently, the

European Society for Paediatric Gastroenterology, Hepatol-

ogy and Nutrition recommended exclusive breastfeeding

for about 6 months to support healthy growth and devel-

opment in young children(16). In Finland, 51 % of the

infants, and in the study’s hospital district area, 66 % are

exclusively breastfed at 3 months(17), as shown also in

the present study. The duration of breastfeeding may

indeed explain the low incidence of infectious diseases

and also insignificant differences in infectious diseases,

especially AOM, between the groups, contributing also to

the low number of antibiotic prescriptions in each. Beyond

providing antibodies and non-specific anti-microbial

molecules, breastfeeding influences the composition of

indigenous intestinal microbiota by promoting the growth

of bifidobacteria(18).

We found a reduction in the occurrence of respiratory

infections with the supplementation of a single probiotic,

BB-12. Weizman et al.(19) compared infant formulas with

BB-12 or L. reuteri (ATCC 55 730) in infants aged 4–10

months. They found significantly fewer febrile episodes

but no effect on respiratory illnesses compared to the con-

trol group during a 12-week follow-up. In a recent study,

the combination of two probiotic strains, BB-12 and

Table 2. Cumulative incidence of self-reported infections and the use of antibiotics during the first 8 months of life

(Percentages and number of infants; risk ratio (RR) and 95 % confidence intervals)

Probiotic
group (n 34)

Control group
(n 35)

n % n % RR 95 % CI P

Respiratory infection 22 65 33 94 0·69 0·53, 0·89 0·014
AOM 9 26 6 17 1·54 0·62, 3·87 0·455
Fever 16 47 14 40 1·18 0·69, 2·02 0·676
Gastrointestinal infection 9 26 7 20 1·32 0·56, 3·15 0·605
Antibiotic use 10 29 8 23 1·29 0·58, 2·87 0·535

AOM, acute otitis media.
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Lactobacillus GG, reduced the risk of early AOM and recur-

rent respiratory infections in children requiring formula

before the age of 2 months(15). The intervention started

before the age of 2 months, and the follow-up period

was 12 months, longer than that in Weizman’s study.

Recently, also the supplementation of L. acidophilus

NCFM and B. animalis subsp. lactis Bi-07 was shown to

reduce the occurrence of influenza-like symptoms in

healthy children(20). The seemingly contradictory results

may be explained by the fact that most of the infants in

the present study received 10 billion colony-forming

units BB-12 via controlled administration, but also strain-

specific differences in probiotic effects and the use of com-

binations of probiotics may influence the results. It is

obvious that the starting age and duration of intervention

may be crucial in the possible beneficial effects of probiotic

supplementation in early childhood. Likewise, the diet of

the infant and the food matrix contribute to the out-

come(21). Hence, extrapolation of the present results to

other infant populations may require further clinical

demonstrations.

Up to 80 % of Finnish children use a pacifier. Pacifier use

has been thought to shorten the duration of exclusive

breastfeeding and also to increase risk of morbidity,

especially AOM(22–24). These notions could not be con-

firmed here. Xylitol was chosen in the food supplement

tablet to act as an optimal and tooth-friendly bulk agent.

The daily dose required to prevent AOM is suggested to

be 40–50 times higher than that used in the present

study(25). Consequently, we did not expect to observe

any effects of xylitol on the occurrence of AOM. The GI

complaints, reported as reasons of withdrawal of two

infants in the BB-12 group, could be explained by osmotic

diarrhoea when xylitol is ingested. But since the daily

xylitol dose in the present study was only 200 mg, this is

unlikely.

BB-12 has been shown to survive in intestinal passage in

a dose-dependent manner(26). However, a relatively high

variation of recovery rates from individual to individual

was observed. Faecal recovery of DNA of the ingested pro-

biotic strain in the present study was used as a measure for

the successful delivery and intestinal passage of the probio-

tic. Most of the children in the BB-12 group showed a posi-

tive recovery result. The negative results can be explained

by the fact that the detection limit of the faecal recovery of

BB-12 was rather high. The possible reason for the faecal

recovery of BB-12 in the control group could be maternal

consumption of dairy probiotic products containing unde-

fined mixtures of bifidobacteria or breastfeeding. The assay

method that we used is subspecies specific but not strain

specific. Maternal breast milk and intestinal bifidobacteria,

including species belonging to the B. animalis group,

guide the compositional development of the Bifidobacter-

ium microbiota in infants(27). BB-12 and other probiotics

have shown to reside only transiently in faecal

samples(10,28,29).

It could be hypothesised that xylitol, the bulk agent of

the tablet, could act as a prebiotic substance consequently

influencing gut colonization. In theory, xylitol is able to

fulfil all classification criteria for a prebiotic food ingredient

as defined by Gibson & Roberfroid(30). In a colon simulator

experiment, exposure of the microbial community to a

high concentration of xylitol (2 %) revealed prebiotic prop-

erties in xylitol(31). In the present study, most children

received a daily dose of 200 mg xylitol. Only about 10 %

of the children received the larger dose, 600 mg, after the

age of 6 months. Thus, the amounts of xylitol ingested

by the infants should be too small by far for xylitol to func-

tion as a prebiotic substance.

Pacifiers have been used in the past to deliver medicines

but also functional foods such as xylitol(32). Most slow-

release pacifiers have a thick, hard base, and the adminis-

tration of the active agents takes place through an opening

in the front plate(32). Our soft and broad new slow-release

pacifier has been developed to contain a pouch in which

the food supplement tablet can be inserted. The delivery

method was tested before the study began: the BB-12–

xylitol tablet and the control xylitol tablet dissolved from

the pouch of the pacifier both slowly and completely

during 7–15 min of sucking(12). Thus, the probiotic tablet

could be delivered in a controlled way with the new paci-

fier. The families participating in the study were inter-

viewed in order to examine the feasibility of the delivery

method. Of the families, 85 % reported that the insertion

of the probiotic tablet into the pouch of the pacifier was

easy. The recommended frequency of administration,

twice a day, was regarded as acceptable by 85 % of the

families (T Taipale, K Pienihäkkinen, P Alanen et al.,

unpublished results).

Clinical trials with larger numbers of infants are required

to corroborate the aforementioned findings. For logistical

purposes, in order to avoid interruption due to study sub-

jects moving to another area, as well as to ensure a uniform

socio-economic background, this kind of study is optimally

performed in a small community such as Muurame or

Korpilahti. The disadvantage is the low number of children

born in such areas. We recruited for as long as it was poss-

ible, in practice for 2·5 years, and ended up with 109

infants who formed the probiotic group (n 55) and control

group (n 54). Seventeen children in both the groups did

not receive the tablet before the age of 2 months, resulting

in thirty-eight children in the probiotic group and thirty-

seven children in the control group who started the inter-

vention. However, in spite of the arduousness of the

study, very few families left the study. Also the fact that a

high percentage of families used the tedious spoon-feeding

method to deliver the tablet speaks for the low rate of attri-

tion. In the power calculations, we estimated that we

would need approximately forty children to start the inter-

vention. Our infant number was lower than anticipated.

The number was, however, high enough to detect a 17 %

absolute risk reduction, which is statistically significant.
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This kind of reduction in the disease occurrence is also

clinically significant. Studies with similar subject numbers

have shown significant differences in the occurrence of

AOM(15). Perhaps due to successful breastfeeding, the chil-

dren participating in the present study were remarkably

healthy, apart from respiratory infections. Thus, for the

other infectious and non-infectious diseases, the number

of infants should have been higher to be able to detect

any differences between the groups. On the other hand,

with regard to these diseases, the present study did not

detect even a trend for differences between the groups.

To our knowledge, the present study is the first to report

probiotic administration by means of a slow-release paci-

fier. This modality may offer a safe and controlled way to

reduce early respiratory infections.
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