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 Respiratory tract infections (RTIs) represent one of the main health 

problems in children. Probiotics are viable bacteria that colonize the 

intestine and affect the host intestinal microbial balance. Accumulating 

evidence suggests that probiotic consumption may decrease the 

incidence of or modify RTIs. The authors systematically reviewed data 

from randomized controlled trials (RCTs) to investigate the effect of 

probiotic consumption on RTIs in children. MEDLINE/PubMed, 

Embase, Cochrane Library, and Web of Science were systematically 

searched for RCTs regarding the effect of probiotics on RTIs in children. 

The outcomes included number of children experienced with at least 1 

RTI episode, duration of illness episodes, days of illness per subject, and 

school/day care absenteeism due to infection. A random-effects model 

was used to calculate pooled relative risks, or mean difference (MD) 

with the corresponding 95% confidence interval (CI). A total of 23 trials 

involving 6269 children were eligible for inclusion in the systematic 

review. None of the trials showed a high risk of bias. The quality of the 

evidence of outcomes was moderate. The age range of subjects was from 

newborn to 18 years. The results of meta-analysis showed that probiotic 

consumption significantly decreased the number of subjects having at 

least 1 RTI episode (17 RCTs, 4513 children, relative risk 0.89, 95% CI 

0.82–0.96, P=0.004). Children supplemented with probiotics had fewer 

numbers of days of RTIs per person compared with children who had 

taken a placebo (6 RCTs, 2067 children, MD ─0.16, 95% CI ─0.29 to 

0.02, P=0.03), and had fewer numbers of days absent from day 

care/school (8 RCTs, 1499 children, MD ─0.94, 95% CI ─1.72 to 

─0.15, P=0.02). However, there was no statistically significant 

difference of illness episode duration between probiotic intervention 

group and placebo group (9 RCTs, 2817 children, MD ─0.60, 95% CI 

─1.49 to 0.30, P=0.19). Based on the available data and taking into 

account the safety profile of RCTs, probiotic consumption appears to be 

a feasible way to decrease the incidence of RTIs in children. CI = 

confidence interval, IL = interleukin, LRTI = lower respiratory tract 

infection, MD = mean difference, RCT = randomized controlled trial, 

RTI = respiratory tract infection, SAE = serious adverse event, SD = 

standard deviation, URTI = upper respiratory tract infection. 
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1. Introduction 

Respiratory tract infections (RTIs) remain one of the leading causes of global morbidity and mortality 

among children at different ages. Most children younger than 2 years’ experience several RTIs during the 

first year of life, and one-quarter suffer from recurrent or prolonged infections in developed countries [1], 

[2]. RTIs are a major cause for parental concern and medical visits in preschool and elementary school 

children, leading to school absenteeism and hospitalizations [3], [4]. They also lead to inappropriate 

prescription of antibiotics in pediatric practice because antibiotics are not effective against viruses [5], [6]. 

Inappropriate and wide use of antibiotics may lead to the development of bacterial resistance and disturb the 

normal balance of human microbiota, facilitating the pathogen colonization and reducing availability of 

vaccines for viruses [7], [8]. Economic impact of RTIs is also significant among countries [9], [10]. 

Therefore, RTIs in children are still an important global challenge for public health. Probiotics are defined 

by the World Health Organization as live microorganisms that, when administered in adequate amounts, 

confer a health benefit on the host [11]. The most commonly used probiotics are Lactobacillus and 

Bifidobacterium species, followed by the genera Streptococcus, Enterococcus, Propionibacterium, Bacillus, 

and Escherichia coli. [12] In addition, some yeast species are used as probiotics, for example, 

Saccharomyces boulardii and Saccharomyces cerevisiae are frequently used to treat gastrointestinal 

disorders [13], [14]. A well characterized probiotic should be defined clearly by the genus, species, and 

strain designation, as well as indicate the microbiological culture conditions [14]. Probiotic products may be 

formulated as capsules, tablets, powders (which are regulated as a dietary supplement), and a food 

ingredient (e.g., yogurts, kefirs, or a drug) [15]. 

 

2. Conclusion 

Taken together, the present systematic review and meta-analysis suggested that probiotic consumption may 

decrease the incidence and illness duration of RTI episode. The optimal probiotic strains, dosing, 

administration form, time of intervention, and long-time follow-up should be considered in future clinical 

trials. And studies are needed to explore the mechanisms of such action of probiotics on RTI in children. 
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