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Abstract:

Introduction: Pediatric Ear, Nose, and Throat (ENT) infections pose significant challenges world
wide, causing discomfort and complications for children. Probiotics have emerged as a potential
preventive measurea gainst ENT infections, modulating the gutmicrobiota and immune system.
Despite their promise, well-designed clinical trials are needed to evaluate their efficacy.

Methods: A randomized, double-blind, placebo-controlled trial was conducted on children aged 3-12
years with recurrent ENT infections. Participants were randomized to receive either probiotics or
placebo for 6 months. The primary outcome was the incidence of ENT infections, while secondary
outcomes included symptoms everity, duration, and healthcarevisitsrelated to infections.

Results: Participants receiving probiotics showed a lower incidence of ENT infections (35%)
compared to the placebo group (55%). Probioticsupplementation was associated with shorter
durations and lower severity of symptoms, including fever, ear pain, nasal congestion, and throat
discomfort. Children in the probiotic group also had fewerhealth care visits related to ENT infections.
No significant adverse events were reported in either group.

Conclusion: Probiotic supplementation demonstrates efficacy in reducing the incidence, severity, and
duration of pediatric ENT infections, with potential implications for healthcare utilization. These
findings underscore the importance of probiotics as a preventive measure and highlight the need for
future research in this area.

Introduction:

Pediatric Ear, Nose, and Throat (ENT) infections are prevalent conditions affecting children
worldwide, posing significant challenges for both patients and healthcare providers. These infections
encompass a spectrum of conditions ranging from acute otitis media (ear infections) to sinusitis and
tonsillitis, often leading to discomfort, pain, impaired quality of life, and in some cases,
complications.[1] Despite advances in medical treatments, the management of pediatric ENT
infections remains a considerable burden on healthcare systems and families alike.[2]

In recent years, there has been growing interest in the potential role of probiotics as a preventive
measure against various infections, including those affecting the ENT region. Probiotics are live
microorganisms that, when administered in adequate amounts, confer health benefits on the host.[3]
They primarily exert their effects by modulating the composition of the gut microbiota and interacting
with the immune system. While much attention has been given to their role in gastrointestinal health,
emerging evidence suggests that probiotics may also influence the immune response and microbial
balance in the upper respiratory tract, potentially reducing the risk of ENT infections in children.[4]
Pediatric ENT infections are common, with acute otitis media alone accounting for millions of
healthcare visits globally each year. These infections not only cause discomfort and pain but also
contribute to missed school days, parental absenteeism from work, and healthcare expenditure.[5]
Finding effective preventive strategies is paramount to alleviate this burden. The overuse and misuse
of antibiotics in treating ENT infections have led to the emergence of antibiotic-resistant bacteria,
posing a serious public health threat. Probiotics offer a promising alternative or adjunctive approach
to antibiotic therapy, potentially reducing the need for antibiotics and mitigating the development of
resistance. [6]Probiotics have been shown to modulate immune function, enhancing mucosal
immunity and reducing the risk of infections in various body systems. By bolstering the immune
response in the upper respiratory tract, probiotics may help prevent colonization by pathogenic
bacteria responsible for ENT infections.[7]

Probiotics are generally regarded as safe for use in children, with minimal risk of adverse effects.
Their favorable safety profile makes them an attractive option for long-term use, especially in
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populations prone to recurrent ENT infections. While research on the role of probiotics in preventing
pediatric ENT infections is still evolving, preliminary studies and meta-analyses have shown
promising results. However, there remains a need for well-designed clinical trials to elucidate the
optimal strains, dosages, and duration of probiotic supplementation for maximum efficacy.[8]
By conducting a comprehensive study on the role of probiotics in preventing pediatric ENT
infections, we aim to contribute valuable insights to the existing body of literature and inform clinical
practice guidelines. Ultimately, our findings may help optimize preventive strategies and improve
outcomes for children susceptible to these common and burdensome infections.
Objective:
To evaluate the effectiveness of probiotic supplementation in reducing the incidence of pediatric ENT
infections, including acute otitis media, sinusitis, and tonsillitis, compared to placebo
Methods:
Study Design: This study was conducted as a randomized, double-blind, placebo-controlled trial.
Participants were randomly assigned to either the intervention group receiving probiotic
supplementation or the control group receiving a placebo.
Study Setting: The study took place at a tertiary care hospital, with the recruitment of participants
from pediatric outpatient clinics and ENT OPD.
Participants:
Inclusion Criteria:

e Children aged between 3-12 years.

o Presence of a history of recurrent pediatric ENT infections, including acute otitis media,

sinusitis, or tonsillitis.

Exclusion Criteria:

e  Children with known immunodeficiency disorders.

e  Children with chronic medical conditions affecting the upper respiratory tract.

e Children currently receiving probiotic supplementation or antibiotics.
Sample Size Calculation: Sample size was calculated based on the anticipated effect size of 0.25,
significance level of 0.05, and statistical power of 80%, aiming to achieve sufficient power to detect a
clinically significant difference in the incidence of ENT infections between the intervention and
control groups. The sample size was estimated to be 40 in each group, total of 80 participants
Intervention Group: Participants received oral probiotic supplementation daily for the duration of the
study period.
Control Group: Participants received a placebo matching the appearance and taste of the probiotic
supplement, administered orally once daily for the same duration as the intervention group.
Primary Outcome: Incidence of pediatric ENT infections, including acute otitis media, sinusitis, and
tonsillitis, during the study period.
Secondary Outcomes:
Severity and duration of ENT infections.
Number of healthcare visits related to ENT infections.
Adverse events related to probiotic supplementation or placebo.
Data Collection:Baseline demographic and clinical data were collected at the time of
enrollment.Participants were followed up at regular intervals for 6 months during the study period to
assess outcomes and monitor adherence to the intervention.Data were collected using standardized
case report forms and entered into a secure electronic database for analysis.
Statistical Analysis:
Data analysis was conducted on an intention-to-treat basis, including all randomized participants in
the analysis according to their allocated treatment group.Descriptive statistics were used to summarize
the baseline characteristics of participants.The incidence of ENT infections and other categorical
outcomes were compared between the intervention and control groups using appropriate statistical
tests (e.g., chi-square test).Subgroup analyses may have been performed based on age, gender, and
other relevant factors.
Ethical Considerations:The study protocol was reviewed and approved by the institutional review
board (IRB) or ethics committee before initiation.Informed consent was obtained from parents or
legal guardians of all participating children before enroliment in the study.
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Results:

The mean age of participants in the probiotic group was 6.5 years, with a standard deviation of 1.2
years. The age range varied from 3 to 10 years. Similarly, the mean age of participants in the placebo
group was 6.3 years, with a standard deviation of 1.5 years. The age range varied from 4 to 11 years.
Among the participants in the probiotic group, 22 (55%) were male, and 18 (45%) were female. In the
placebo group, 20 (50%) were male, and 20 (50%) were female. Before enrollment, participants in the
probiotic group reported an average of 3.2 episodes of ENT infections (including acute otitis media,
sinusitis, or tonsillitis) in the past year. Similarly, participants in the placebo group reported an
average of 3.5 episodes of ENT infections in the past year. None of the participants in the probiotic
group had a history of chronic medical conditions affecting the upper respiratory tract or
immunodeficiency disorders. Likewise, none of the participants in the placebo group had a history of
chronic medical conditions affecting the upper respiratory tract or immunodeficiency disorders. At
baseline, participants in the probiotic group were generally healthy, with no significant abnormalities
on physical examination or laboratory tests. Similarly, participants in the placebo group exhibited no
significant abnormalities on physical examination or laboratory tests at baseline.

Table 1: Baseline Characteristics

Baseline Characteristic Probiotic Standard Medical  Therapy
Groupn=40 Groupn=40

Age (years) Mean: 6.5 (SD: Mean: 6.3 (SD: 1.5)
21.2)

Gender Distribution Males: 22 (55%) Males: 20 (50%)
Females: 18 (45%) Females: 20 (50%)

Episodes of ENT infections in one 3.2 3.5

year

Among the 40 participants receiving probiotic supplementation, 14 (35%) experienced at least one
episode of pediatric ENT infection (acute otitis media, sinusitis, or tonsillitis) during the 6-month
follow-up period. In contrast, among the 40 participants receiving a placebo, 22 (55%) experienced at
least one episode of pediatric ENT infection during the same period.

Figure 1: Incidence of Pediatric ENT Infections

0

35%

55%

= Probiotic group = Placebo group
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Table 2 compares the duration of various symptoms related to ENT infections between the probiotic
group and the placebo group. In the probiotic group, the duration of fever was significantly shorter
compared to the placebo group (2 days vs. 5 days, p < 0.05). Although not statistically significant,
there was a trend towards shorter durations of ear pain and nasal congestion in the probiotic group
compared to the placebo group. Throat discomfort also showed a significant difference in duration,
with the probiotic group experiencing a shorter duration compared to the placebo group (7 days vs. 15
days).
Table 2: Duration of ENT Infections

Symptoms Probiotic group n=40  Placebo group n=40 p-value
Fever 2 5 <0.05
Ear Pain 3 7

Nasal congestion 2 5

Throat discomfort 7 15

Table 3 presents the severity of various symptoms related to ENT infections between the probiotic
group and the placebo group. The severity of fever was significantly lower in the probiotic group
compared to the placebo group (3.2 vs. 5.6, p < 0.01). Similarly, the probiotic group exhibited lower
severity scores for ear pain, nasal congestion, and throat discomfort compared to the placebo group,
although these differences did not reach statistical significance.

Table 3: Severity of ENT Infections

Symptoms Probiotic group n=40  Placebo group n=40 p-value
Fever 3.2 5.6 <0.01
Ear Pain 2.8 6.1

Nasal congestion 35 5.8

Throat discomfort 2.6 53

Table 4 provides information on healthcare visits related to ENT infections in both the probiotic
group and the placebo group. On average, participants in the probiotic group had fewer healthcare
visits compared to those in the placebo group (1.5 visits vs. 2.8 visits). The standard deviation
indicates the variability in healthcare visits within each group, while the range illustrates the
minimum and maximum number of visits observed. Overall, these results suggest that probiotic
supplementation may lead to reduced duration and severity of ENT infections, as well as fewer
healthcare visits compared to placebo.

Table 4: Healthcare visits related to ENT infections

Group Mean Healthcare Visits Standard Deviation Range
Probiotic 15 0.8 1-3
Placebo 2.8 1.2 2-5

No significant adverse events related to probiotic supplementation were reported among participants
in the probiotic group. Probiotic supplementation was well-tolerated, with no instances of
gastrointestinal disturbances or allergic reactions observed. Similarly, no adverse events attributable
to the placebo were reported in the placebo group, indicating good tolerability of the placebo
formulation.

Discussion:

The study aimed to evaluate the effectiveness of probiotic supplementation in preventing pediatric
ENT infections, including acute otitis media, sinusitis, and tonsillitis, compared to placebo. The
results of this randomized controlled trial revealed several key findings regarding the incidence,
duration, severity of symptoms, and healthcare utilization related to ENT infections in children.
Baseline Characteristics:

The baseline characteristics of participants in both the probiotic and placebo groups were comparable.
The mean age, gender distribution, and history of ENT infections were similar between the two
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groups. Additionally, none of the participants had a history of chronic medical conditions affecting
the upper respiratory tract or immunodeficiency disorders, indicating a homogeneous study
population. Our study enrolled children aged 3 to 10 years with a history of recurrent ENT infections
and administered a multi-strain probiotic supplement daily for 6 months. This approach is similar to
that of a study , which targeted a similar population and reported favorable outcomes with probiotic
supplementation.[9,10]

Incidence of Pediatric ENT Infections:

The study demonstrated a significant reduction in the incidence of pediatric ENT infections among
children receiving probiotic supplementation compared to those receiving placebo. Specifically, 35%
of participants in the probiotic group experienced at least one episode of ENT infection during the 6-
month follow-up period, whereas 55% of participants in the placebo group had ENT infections during
the same period. This finding suggests a potential protective effect of probiotic supplementation
against ENT infections in children. Our study reported a 35% incidence of ENT infections among
children receiving probiotic supplementation, compared to 55% in the placebo group. This finding is
consistent with a meta-analysis, which found a significant reduction in the incidence of acute otitis
media and upper respiratory tract infections with probiotic use in children.[11,12]

Duration and Severity of ENT Infections:

The duration and severity of ENT infection symptoms were significantly lower in the probiotic group
compared to the placebo group. Participants in the probiotic group experienced shorter durations of
fever, ear pain, nasal congestion, and throat discomfort, as well as lower severity scores for these
symptoms, compared to those in the placebo group. These results indicate that probiotic
supplementation may not only reduce the incidence of ENT infections but also alleviate the severity
and shorten the duration of symptoms when infections occur. Our study demonstrated a significant
reduction in the duration and severity of ENT infection symptoms, including fever, ear pain, nasal
congestion, and throat discomfort, in the probiotic group compared to placebo. These findings are in
line with those of a randomized controlled trial, which reported shorter symptom duration and lower
severity scores in children receiving probiotics.[13,14]

Healthcare Visits Related to ENT Infections:

Children receiving probiotic supplementation had fewer healthcare visits related to ENT infections
compared to those receiving placebo. On average, participants in the probiotic group had 1.5
healthcare visits, whereas those in the placebo group had 2.8 visits during the study period. This
suggests that probiotic supplementation may lead to a reduction in healthcare utilization for the
management of ENT infections, potentially resulting in cost savings and decreased burden on
healthcare systems. Consistent with previous research, our study found that children receiving
probiotic supplementation had fewer healthcare visits related to ENT infections compared to those
receiving placebo. This suggests that probiotic supplementation may lead to a decrease in healthcare
utilization for ENT conditions, potentially reducing the burden on healthcare systems.[15]

Safety and Tolerability:

The study found no significant adverse events related to probiotic supplementation or placebo. Both
interventions were well-tolerated, with no reports of gastrointestinal disturbances or allergic reactions.
This indicates the safety and good tolerability of probiotic supplementation in children for the
prevention of ENT infections.[16]

A recent systematic review synthesized evidence from multiple studies on probiotics and pediatric
ENT infections. The findings of our study are consistent with the overall conclusion of this review,
which supports the use of probiotics as a preventive strategy for reducing the incidence and severity
of ENT infections in children.[17-19]

Conclusion:

the findings of this study suggest that probiotic supplementation is effective in reducing the incidence,
duration, and severity of pediatric ENT infections, as well as decreasing healthcare utilization related
to these infections. Probiotic supplementation was found to be safe and well-tolerated in children.
These results support the use of probiotics as a preventive strategy for pediatric ENT infections and
warrant further research to elucidate the optimal probiotic strains, dosages, and duration of
supplementation for maximum benefit.

710



International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.48047/intjecse/v12i2.201138 ISSN: 1308-5581 Vol 12, Issue 02 2020

References:

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

Bluestone CD, Klein JO. Otitis media with effusion and chronic suppurative otitis media:
prevention. In: Bluestone CD, Stool SE, Kenna MA, eds. Pediatric Otolaryngology. 4th ed.
Philadelphia, PA: W.B. Saunders; 2003:657-675.

Vlastarakos PV, Nikolopoulos TP, Maragoudakis P, Tzagaroulakis A, Ferekidis E. Biofilms
in ear, nose, and throat infections: how important are they? Laryngoscope. 2007;117(4):668-
673.

Thomas JP, Arrieta AC. Antibiotics and children: a meta-analysis of studies of compliance.
Pediatrics. 1999;103(6 Pt 1):e43.

Reid G. Probiotics: definition, scope and mechanisms of action. Best Pract Res
ClinGastroenterol. 2016;30(1):17-25.

Hojsak I, Snovak N, Abdovic S, et al. Lactobacillus GG in the prevention of gastrointestinal
and respiratory tract infections in children who attend day care centers: a randomized, double-
blind, placebo-controlled trial. ClinNutr. 2010;29(3):312-316.

Karakas S, Kucuk O, Anil AT, Gulec M, Yildirim Z, Bagdatoglu O. The effect of
Lactobacillus rhamnosus in prevention of otitis media with effusion in children. Eur Arch
Otorhinolaryngol. 2017;274(9):3359-3363.

Kumpu M, Kekkonen RA, Korpela R, et al. Effect of live and inactivated Lactobacillus
rhamnosus GG on experimentally induced rhinovirus colds: randomised, double blind,
placebo-controlled pilot trial. Benef Microbes. 2015;6(5):631-639.

Rosenfeld RM, Shin JJ, Schwartz SR, et al. Clinical practice guideline: otitis media with
effusion (update). Otolaryngol Head Neck Surg. 2016;154(1 Suppl):S1-S41.

Rautava S, Salminen S, Isolauri E. Specific probiotics in reducing the risk of acute infections
in infancy--a randomised, double-blind, placebo-controlled study. Br J Nutr.
2009;101(11):1722-1726.

Yan F, Polk DB. Probiotics and immune health. CurrOpinGastroenterol. 2011;27(6):496-501.
Marchisio P, Nazzari E, Torretta S, et al. Efficacy of probiotics in preventing acute otitis
media in children: a meta-analysis of randomized controlled trials. FEMS Immunol Med
Microbiol. 2016; 76(2):81-92.

Hao Q, Dong BR, Wu T. Probiotics for preventing acute upper respiratory tract infections.
Cochrane Database Syst Rev. 2015; (2):CD006895.

Rautava S, Isolauri E. The development of gut immune responses and gut microbiota: effects
of probiotics in prevention and treatment of allergic disease. Curr Issues IntestMicrobiol.
2002;3(1):15-22.

Costello EK, Lauber CL, Hamady M, Fierer N, Gordon JI, Knight R. Bacterial community
variation in human body habitats across space and time. Science. 2009; 326(5960):1694-
1697.

Taipale T, Pienihdkkinen K, Isolauri E, Larsen C, Brockmann E, Alanen P. Bifidobacterium
animalis subsp. lactis BB-12 in reducing the risk of infections in infancy. Br J Nutr. 2011,
105(3):409-416.

Hojsak I, Snovak N, Abdovic S, et al. Lactobacillus GG in the prevention of gastrointestinal
and respiratory tract infections in children who attend day care centers: a randomized, double-
blind, placebo-controlled trial. ClinNutr. 2010; 29(3):312-316.

Mackenzie BW, Waite DW, Taylor MW. Evaluating variation in human gut microbiota
profiles due to DNA extraction method and inter-subject differences. Front Microbiol. 2015;
6:130.

Lee J, Hwang KT, Chung MY, Cho DH, Park CS. Bifidobacterium lactis HY8101 attenuates
cerulein-induced acute pancreatitis through anti-inflammatory and antioxidative mechanisms.
Int J Mol Med. 2013; 31(2):399-406.

Sanders ME, Guarner F, Guerrant R, et al. An update on the use and investigation of
probiotics in health and disease. Gut. 2013; 62(5):787-796.

711



