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Evidence is mounting that progressive westernization and allergic disease are associated with 

disturbance of the intestinal microbial balance. This includes altered early colonization patterns and 

reduced bacterial diversity. In 2009 we reported results of early and long-term administration of 
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selected probiotics to high-risk infants. All participating children had a positive family history of 

allergic disease, such as atopic eczema, food allergy, asthma or allergic rhinitis in either the mother, 

or the father plus an older sibling. In these children, administration of a probiotic mixture consisting 

of Bifidobacterium bifidum, Bifidobacterium lactis and Lactococcus lactis (Ecologic®Panda, Winclove 

Probiotics B.V., Amsterdam, The Netherlands) during pregnancy and during the first year of life was 

compared with placebo in a randomized controlled trial. Treatment with this combination of 

probiotics resulted in a preventive effect on the incidence of eczema, but not atopic eczema (eczema 

and IgE sensitization) (1). This preventive effect was established within the first 3 months of life, 

together with significant changes in the intestinal microbiota and decreased IL-5 production. No 

differences were observed in respiratory symptoms indicative for asthma or allergic rhinitis at the 

age of 2 years. In this study, we hypothesise a possible beneficial effect of long-term perinatal 

administration of selected probiotic strains on the prevalence of asthma, allergic rhinitis and eczema 

in these high risk children at the age of 6 years. 

 

To that end, we approached all previous participants of the PandA study who had indicated that 

they were still willing to participate. The study was performed prospectively in a single-blinded 

(investigator blinded) design. At the child’s age of 6 years, parents were asked to complete a slightly 

modified ISAAC questionnaire (2). The treating family doctor was asked for doctors diagnosed 

allergic diseases. Complete physical examination, blood sampling and lung function testing were 

performed. The study was approved by the Medical Ethics Committee of the University Medical 

Centre Utrecht, the Netherlands. Current asthma at age 6 years was defined as at least one of the 

following four criteria: doctors diagnosed asthma active in the past 12 months, parental reported 

wheezing in the past twelve months, use of asthma medication in the past twelve months and/or an 

at least 9 percent reversibility in the forced expiratory volume in half a second (FEV0.5) or in one 

second (FEV1) (3). Current allergic rhinitis was defined according to the ARIA guidelines (4). Food 

allergy was defined as doctor diagnosed food allergy, combined with sensitization to food allergens. 
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Eczema was defined according to the Williams UK Working Party’s criteria. Sensitization was studied 

using measurement of specific IgE levels (IMMULITE 2000, Siemens Healthcare). Sensitization was 

defined as sIgE levels above 0.35 IU/ml.  

From the initial 123 participants evaluated in the former PandA-study, 83 participants were willing to 

participate in the follow-up study at the age of 6 years. Baseline characteristics did not differ 

between the initial cohort and the patients who participated at follow-up. No differences were 

observed in basic descriptors between the placebo and intervention group. Parental smoking habits 

also were comparable. Mean age at follow-up was 5.9 years, 40 % were boys. The prevalence of 

allergic diseases in both groups is shown in Table 1. We observed a trend towards more allergic 

rhinitis in the intervention group. Additionally, there was no statistically significant difference in the 

severity of allergic rhinitis between the group receiving probiotics and the group receiving placebo. 

Furthermore, all spirometry measures were essentially equal in both groups. We also could not 

identify any statistically significant differences between exhaled bronchial NO nor nasal NO between 

both groups. Overall sensitization did not differ between the probiotics group and placebo group. 

Also, the total IgE levels did not differ between both groups. 

 

Table 1. Outcomes of allergic disease  at 6 years of age  

 

  

Probiotics  

(n=39) 

Placebo   

(n=44) 

Relative Risk 

(confidence 

interval) p-value 

Asthma 
5 8 0.69

(0.24-1.93) 0.502  

Allergic rhinitis 
5 1 5.64

(0.68-46.2) 0.094  

Food allergy 
4 2 2.26

(0.44-11.6) 0.427  

Eczema 
13 14 1.05

(0.56-1.95) 0.883  
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During this long term follow-up of a randomized placebo-controlled trial we could not demonstrate a 

beneficial effect on the development of allergic diseases at the age of 6 years from prenatal and one-

year long postnatal use of a probiotic mixture consisting of B. bifidum, B. lactis and Lc. lactis 

(Ecologic®Panda). The reduction in asthma is not significant, nor is the increase in allergic rhinitis or 

food allergy. There is a  trend towards a higher prevalence of allergic rhinitis in the intervention 

group. It has to be concluded that the positive effect on the prevalence of eczema, seen up to the 

age of 2 years, was not present anymore at the age of 6 years. No differences in number of 

sensitizations nor grade of sensitization were observed between both groups. Since the prevalence 

of allergic diseases, evaluated in our study, do correspond with the prevalence in high risk 

populations, we think our results do apply to this category.  

Our study results, showing no preventive long-term effect of intervention with probiotics on allergic 

airway disease, are in line with other reports in literature (5). To date, only five studies have 

investigated the effect of probiotics on allergic airway diseases such as asthma and allergic rhinitis at 

the age above 4 years, which we think to be the earliest age to make a firm diagnosis of asthma. 

Kalliömaki et al. performed follow-up studies (6,7) when the children were 4 and 7 years old. They 

found that asthma and allergic rhinitis tended to be more common in the probiotic group and no 

differences in sensitization rates in both groups.  We think our results for asthma are however more 

robust than theirs, since our diagnosis of asthma is based  on lung function testing, whereas 

Kalliömaki based the diagnosis of asthma merely on (reimbursement of) prescription of asthma 

medication. Kuitunen et al (8) showed no effect of probiotics on asthma and allergic rhinitis at the 

age of 5 years in an elegant study with definitions of allergic disease comparable to ours in 

combining objective measurements with outcomes of questionnaires. They found an identical 

prevalence of allergic rhinitis in both groups at the same age as our population. As we did, they 

demonstrated a temporary effect of probiotics on the prevalence of eczema. 
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Abrahamson et al., who used L. reuteri, found no reduction of asthma (RR 1.16 (0.33-4.10) (9), 

neither did Wickens et al. for L. rhamnosus HN001 (RR 0.95 (0.62-145)) (10) nor West et al. for L. 

paracasei spp paracasei F19 (RR 1.05 (0.39-2.81) (11).   

Our study is in line with the other findings from literature. However, a relative strength of our study, 

as compared to above studies, is the selection method of the applied probiotics. Our study is the 

first in which probiotic bacteria were selected on the basis of in vitro modulation of cytokine 

production for use in an intervention study.  Bifidobacterium bifidum, B. lactis  and Lc. lactis were 

selected because of their good IL-10-inducing capacity in vitro as well as efficient inhibition of Th2-

related cytokines IL-5 and IL-13.(12,13).  

Starting supplementation of the probiotic intervention during pregnancy is another strength of our 

study, since prenatal start of the probiotics might be crucial to colonize mothers so that they 

transfer them to their offspring during vaginal delivery. An inevitable weakness of our study is the 

single-blind design of our randomised controlled trial at the stage of follow-up, because parents 

were already aware of which intervention their child received during the initial study. This might 

have resulted in parental bias. We believe this will not have strongly influenced our outcome since 

both the objective as well as the subjective (parental) parameters failed to show any effect of the 

intervention at this age. Furthermore, we had a loss to follow-up of 18% compared to the initially 

evaluated children, which might have induced some selection bias. However, the baseline 

characteristics of the initial group were identical to the baseline characteristics at the start of this 

follow up study, indicating that the loss to follow-up will not have significantly influenced our 

outcomes.  

We conclude that a one-year long-term perinatal administration of a selected combination of 

probiotics (Ecologic® Panda) did demonstrate a beneficial effect on the development of eczema up 

to the age of two years. In accordance with other studies published thus far, to beneficial effect does 

not extend to the age of 6 years and does not lead to primary prevention of asthma. Given the fact 

that development of the gut microbiota composition may continue for at least the first 3 years of life 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

(14, and own, unpublished data),  prolonged gut microbiota management may be required to 

achieve a long-lasting impact.   
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