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Introduction
Acute otitis media (AOM) is one of the most common childhood 

infections, affecting a significant proportion of children in their early 
years. It is characterized by inflammation of the middle ear, typically 
following upper respiratory tract infections. AOM is especially 
prevalent in children under the age of five, with studies suggesting that 
nearly 50% of children experience at least one episode by the age of one 
year, and approximately 80% by the age of three years [1]. For most 
children, AOM is a self-limiting condition, resolving with or without 
antibiotic treatment. However, a subset of children experiences 
recurrent episodes, leading to significant morbidity and potential 
long-term complications. Recurrent AOM (RAOM) is defined as three 
or more episodes of acute otitis media within a six-month period or 
four or more episodes in a year. RAOM represents a substantial health 
challenge, both for affected children and their families, and places a 
considerable burden on healthcare systems. The recurrent nature of the 
condition often leads to repeated medical visits, use of antibiotics, and 
sometimes surgical interventions such as tympanostomy tube insertion. 
In some cases, RAOM can cause hearing impairment, which, if left 
untreated, may lead to delays in speech and language development, 
cognitive difficulties, and behavioral problems [2].

The pathophysiology of RAOM involves multiple factors, including 
anatomical, immunological, and environmental contributors. 
Anatomically, the immature Eustachian tube in young children 
may not function optimally, increasing the risk of middle ear fluid 
accumulation and infection. Furthermore, environmental factors such 
as exposure to tobacco smoke, frequent upper respiratory infections, 
and the presence of other children in daycare settings are known to 
exacerbate the risk of developing recurrent episodes [3].

Immunologically, the immune system plays a crucial role in 

defending against the pathogens responsible for AOM, including 
Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella 
catarrhalis. Defects or inefficiencies in immune responses, particularly 
the local immune response in the nasopharynx and middle ear, may 
predispose children to recurrent infections. In this context, children with 
allergic rhinitis or other atopic conditions are particularly vulnerable to 
RAOM, as allergic inflammation can increase the permeability of the 
Eustachian tube and facilitate bacterial colonization and infection [4]. 
The treatment of AOM generally involves the use of antibiotics, with 
the goal of alleviating symptoms and preventing complications such as 
mastoiditis or tympanic membrane perforation. However, the overuse 
of antibiotics has led to significant concerns about antibiotic resistance, 
especially given the widespread use of broad-spectrum antibiotics to 
treat AOM in children. Furthermore, antibiotic therapy does not always 
prevent recurrent episodes, and repeated courses of antibiotics may 
increase the risk of side effects, including gastrointestinal disturbances, 
rash, and an increased risk of opportunistic infections.
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Abstract
Background: Recurrent acute otitis media (AOM) remains a common issue among pediatric populations, often 

leading to hearing impairment and developmental delays. Conventional treatments include antibiotics, which may not 
always be effective and contribute to antibiotic resistance. Immunotherapy, particularly with allergen immunotherapy 
(AIT) or other immune-modulating treatments, has been explored for its potential in reducing the frequency and 
severity of recurrent AOM. 

Objective: This clinical trial investigates the efficacy of immunotherapy in pediatric patients with recurrent AOM 
to determine whether immune modulation can reduce the recurrence rate, severity, and reliance on antibiotics.

Methods: A randomized, double-blind, placebo-controlled trial was conducted involving 120 pediatric 
patients aged 2-8 years with a history of recurrent AOM. Participants were divided into two groups: one received 
immunotherapy (AIT or immune-modulating agents) and the other received placebo. Primary outcomes included the 
frequency of AOM episodes, duration, severity of symptoms, and need for antibiotics. Secondary outcomes focused 
on quality of life, immunological markers, and safety.

Results: The immunotherapy group showed a significant reduction in the frequency of AOM episodes, reduced 
severity of symptoms, and lower antibiotic consumption compared to the placebo group. Immunological analysis 
revealed improved immune response, with a reduction in inflammatory markers associated with AOM.

Conclusion: Immunotherapy shows promise as an effective treatment for reducing the recurrence of AOM in 
pediatric patients, presenting a potential alternative or adjunct to conventional antibiotic therapy. Further studies are 
needed to establish long-term safety and efficacy. 
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In response to these challenges, alternative treatments for RAOM 
have been explored, including the use of vaccines, probiotics, and 
immunomodulatory therapies. However, none of these approaches 
have achieved consistent success in reducing the frequency of RAOM. 
Surgical options, such as tympanostomy tubes, offer a temporary 
solution by providing ventilation to the middle ear and preventing fluid 
accumulation, but these interventions are not without risks, including 
anesthesia-related complications, tube dislodgement, and recurrent ear 
infections [5].

Given the limitations of current treatment strategies, there is a need 
for novel approaches that target the underlying immune dysfunction 
in RAOM. One promising area of investigation is the use of 
immunotherapy, particularly allergen immunotherapy (AIT) or other 
immune-modulating treatments. AIT, which involves the gradual 
administration of increasing doses of allergens to desensitize the 
immune system, has proven to be effective in treating allergic rhinitis 
and asthma-two conditions that frequently co-occur with RAOM. 
Moreover, recent studies have suggested that immunotherapy may 
modulate immune responses in a way that could reduce inflammation 
in the upper respiratory tract and middle ear, potentially decreasing the 
frequency and severity of AOM episodes. Although immunotherapy 
has been successfully used in the treatment of allergic diseases, its 
application in the context of RAOM remains underexplored. This study 
aims to address this gap in the literature by investigating the efficacy 
of immunotherapy in reducing the incidence and severity of recurrent 
AOM in pediatric patients [6]. By targeting the immune mechanisms 
that contribute to the persistence of ear infections, immunotherapy 
may provide a novel and effective treatment option for children with 
RAOM, reducing their reliance on antibiotics and improving their 
quality of life. 

The primary goal of this study is to assess the impact of 
immunotherapy on the frequency and severity of AOM episodes 
in children with RAOM. Secondary objectives include evaluating 
the effect of immunotherapy on the use of antibiotics, as well as 
assessing immunological markers of inflammation and the quality 
of life of the affected children [7]. By evaluating both clinical 
outcomes and immunological responses, this study aims to provide a 
comprehensive understanding of the potential benefits and limitations 
of immunotherapy in the management of RAOM. 

Discussion
This clinical trial aimed to assess the efficacy of immunotherapy 

in reducing the frequency and severity of recurrent acute otitis 
media (RAOM) in pediatric patients. The results demonstrated that 
immunotherapy significantly reduced the incidence of AOM episodes, 
as well as the severity of symptoms and the need for antibiotic treatment. 
Additionally, immunological analysis revealed improved immune 
responses in the immunotherapy group, characterized by a reduction in 
inflammatory cytokines and a shift towards a more regulated immune 
profile. Importantly, no significant safety concerns or adverse events 
were noted during the trial, suggesting that immunotherapy is a safe 
and well-tolerated intervention for this patient population [8]. These 
findings are particularly relevant given the ongoing concerns regarding 
the overuse of antibiotics in children, the increasing prevalence of 
antibiotic resistance, and the limitations of current treatment options 
for RAOM. The reduced frequency of AOM episodes and the lower 
reliance on antibiotics in the immunotherapy group offer compelling 
evidence that immune modulation could provide a viable alternative 
or adjunct to traditional therapies. Immunotherapy appears to exert 

its effects by modulating the immune system in a way that reduces the 
inflammatory responses that contribute to RAOM. In children with 
allergic rhinitis or other atopic conditions, immune dysregulation plays 
a central role in the pathogenesis of AOM. Allergic inflammation in the 
upper respiratory tract can exacerbate the dysfunction of the Eustachian 
tube, which in turn facilitates the accumulation of fluid and bacterial 
growth in the middle ear. By reducing this inflammatory response, 
immunotherapy may help prevent the conditions that lead to recurrent 
middle ear infections. Furthermore, the results of the immunological 
analysis support this hypothesis. Children in the immunotherapy 
group exhibited a decrease in pro-inflammatory cytokines, such as 
tumor necrosis factor-alpha (TNF-α), which are typically elevated 
during acute infections. Simultaneously, there was an increase in anti-
inflammatory markers, such as interleukin-10 (IL-10), which helps to 
regulate immune responses and prevent excessive inflammation. This 
balance between pro- and anti-inflammatory cytokines is crucial in 
maintaining immune homeostasis and preventing recurrent infections 
[9]. The role of immunotherapy in modulating this balance of immune 
activity highlights its potential in not only treating RAOM but also 
in addressing the underlying immune dysfunction that predisposes 
children to recurrent infections. By improving immune regulation, 
immunotherapy may reduce the frequency and severity of infections 
over time, promoting better long-term outcomes for affected children. 
The findings of this study have important implications for pediatric 
clinical practice. First, immunotherapy may offer a promising new 
treatment option for children with RAOM who do not respond well 
to conventional therapies, such as antibiotics or tympanostomy tubes. 
Given the rising concerns about antibiotic resistance, the ability to 
reduce the frequency of antibiotic use in these patients is particularly 
important. The reduced reliance on antibiotics in the immunotherapy 
group not only mitigates the risks associated with antibiotic overuse 
but also contributes to reducing the overall burden of antibiotic-
resistant infections in the pediatric population. Second, the use of 
immunotherapy in RAOM could offer a more targeted approach to 
treatment, addressing the underlying immune dysfunction rather than 
simply managing the symptoms. This could lead to a more holistic 
and sustainable management strategy for children with recurrent 
ear infections [10]. In particular, immunotherapy may be especially 
beneficial for children with concomitant allergic rhinitis or asthma, as 
these conditions are often associated with RAOM and may exacerbate 
its severity. However, the clinical application of immunotherapy for 
RAOM will require careful consideration of patient selection. While 
the results of this study are promising, not all children with RAOM 
may be suitable candidates for immunotherapy. For instance, children 
with severe allergic reactions or those with specific contraindications 
to immunotherapy may not benefit from this approach. Furthermore, 
the cost and accessibility of immunotherapy may limit its widespread 
adoption, particularly in resource-limited settings. While the results 
of this study are promising, there are several limitations that must 
be addressed. First, the sample size, while adequate for the primary 
outcomes, may not fully represent the diversity of the pediatric 
population. Larger studies with more diverse cohorts are needed to 
confirm these findings and assess the generalizability of the results 
across different age groups, ethnicities, and geographic regions. Second, 
while the study demonstrated short-term benefits in terms of reduced 
AOM episodes and improved immune responses, the long-term effects 
of immunotherapy on both the recurrence of RAOM and overall ear 
health remain unclear. Further studies with extended follow-up periods 
are necessary to evaluate the durability of the treatment effects and to 
assess whether immunotherapy can lead to lasting improvements in 
immune function and ear health. Another limitation is the absence 
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of a detailed assessment of the impact of immunotherapy on hearing 
outcomes. Given that recurrent AOM can lead to hearing loss, it would 
be valuable to investigate whether immunotherapy can help prevent or 
reverse hearing deficits associated with RAOM. Future studies should 
include audiometric assessments as part of the outcome measures to 
better understand the impact of immunotherapy on long-term hearing 
function. Future research should focus on several key areas to build on 
the findings of this study. First, larger, multicenter trials are needed 
to confirm the efficacy and safety of immunotherapy in a broader 
pediatric population. These trials should include a more diverse sample, 
as well as long-term follow-up to evaluate the sustained effects of 
immunotherapy on RAOM recurrence and overall ear health. Second, 
studies investigating the optimal timing and dosing of immunotherapy 
for RAOM will be essential. While this study used a standard dosing 
regimen, the ideal frequency and duration of treatment may vary 
depending on the individual patient's immune profile and the severity 
of their RAOM. Personalized treatment approaches may help maximize 
the benefits of immunotherapy and minimize any potential side effects. 
Lastly, investigating the synergistic effects of immunotherapy with other 
interventions, such as vaccination against pneumococcus or the use of 
nasal steroids, could provide a more comprehensive treatment strategy 
for RAOM. By combining immunotherapy with other therapies, it may 
be possible to achieve even greater reductions in RAOM episodes and 
improve long-term outcomes for pediatric patients [11-13]. 

Conclusion
In conclusion, this clinical trial provides promising evidence that 

immunotherapy may be an effective treatment option for pediatric 
patients with recurrent acute otitis media. The reduction in AOM 
episodes, improvement in immune regulation, and decreased reliance 
on antibiotics all support the potential of immunotherapy to transform 
the management of this common and often debilitating condition. 
While further studies are needed to confirm these findings and assess 
long-term effects, immunotherapy represents a valuable addition to 

the therapeutic options available for children with RAOM, offering 
the potential for improved health outcomes and reduced antibiotic 
consumption. 
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