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Background: Chronic Otitis Media with Effusion (COME) is a persistent 

inflammatory condition characterized by fluid accumulation in the middle ear 

without acute infection. Despite various treatment approaches, recurrence and 

chronicity remain significant challenges. Emerging evidence suggests that 

Vitamin D, known for its immunomodulatory and anti-inflammatory 

properties, may play a beneficial role in the management of COME. Aim: This 

study explores the role of Vitamin D supplementation in the management of 

Chronic Otitis Media with Effusion, evaluating its impact on effusion 

resolution, recurrence rates, and associated clinical outcomes. 

Material and Methods: A randomized controlled trial was conducted 

involving 100 patients diagnosed with COME. Participants were divided into 

two groups: one receiving standard treatment (antibiotics and decongestants) 

and the other receiving standard treatment combined with Vitamin D 

supplementation (2000 IU/day). Clinical and audiometric evaluations were 

performed at baseline, 1 month, and 3 months. Outcomes assessed included 

effusion resolution rates, recurrence rates, and improvements in hearing 

thresholds. 

Results: Patients receiving Vitamin D supplementation demonstrated 

significantly higher effusion resolution rates at 3 months (85%) compared to 

the standard treatment group (60%, p < 0.05). Recurrence rates were lower in 

the Vitamin D group (15% vs. 35%, p < 0.05). Audiometric assessments 

revealed greater improvements in hearing thresholds in the Vitamin D group, 

with mean improvements of 15 dB compared to 8 dB in the control group (p < 

0.05). 

Conclusion: Vitamin D supplementation appears to enhance the efficacy of 

standard treatments for Chronic Otitis Media with Effusion, promoting faster 

effusion resolution, reducing recurrence rates, and improving hearing 

outcomes. These findings suggest that Vitamin D may serve as a valuable 

adjunct in the management of COME, warranting further investigation in 

larger, multicenter trials. 
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INTRODUCTION 
 

Chronic Otitis Media with Effusion (COME) is a 

prevalent condition in otolaryngology, characterized 

by the presence of non-purulent fluid in the middle 

ear without signs of acute infection. It primarily 

affects children but is not uncommon in adults, 

contributing significantly to morbidity due to 

hearing loss, speech delays, and recurrent infections. 

Despite advancements in diagnostic techniques and 

treatment modalities, managing COME remains a 

challenge, particularly in preventing recurrence and 

addressing the underlying inflammatory and 

immunological pathways. 
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The etiology of COME is multifactorial, involving 

Eustachian tube dysfunction, persistent bacterial or 

viral infections, allergic reactions, and an overactive 

immune response. Chronic inflammation leads to 

mucosal changes and effusion accumulation, 

exacerbating the clinical course of the disease. 

Conventional treatments, including antibiotics, 

antihistamines, and corticosteroids, often provide 

symptomatic relief but fail to address the root causes 

or prevent recurrence effectively. Surgical 

interventions like tympanostomy tube insertion, 

while effective in certain cases, carry risks and may 

not be universally feasible or acceptable. 

Recent research has highlighted the potential role of 

Vitamin D in managing inflammatory and infectious 

diseases, including otitis media. Vitamin D is a fat-

soluble vitamin that functions as a prohormone and 

plays a pivotal role in calcium metabolism, bone 

health, and immune regulation. Its 

immunomodulatory effects include enhancing innate 

immune responses, suppressing pro-inflammatory 

cytokine production, and promoting the resolution 

of inflammation. These properties make Vitamin D 

a compelling candidate for addressing the chronic 

inflammatory processes underlying COME. 

Several observational studies have reported a 

correlation between Vitamin D deficiency and 

increased susceptibility to otitis media, particularly 

in children. Lower serum Vitamin D levels have 

been associated with higher recurrence rates of otitis 

media and poorer treatment outcomes. Experimental 

studies further suggest that Vitamin D 

supplementation may enhance the efficacy of 

standard treatments by reducing effusion 

persistence, improving mucosal healing, and 

mitigating the inflammatory response. 

Given the growing evidence supporting the role of 

Vitamin D in immune regulation and its potential 

therapeutic benefits, this study aims to investigate 

its impact on the management of Chronic Otitis 

Media with Effusion. By evaluating the effects of 

Vitamin D supplementation on effusion resolution, 

recurrence rates, and hearing outcomes, this 

research seeks to provide robust clinical evidence 

for integrating Vitamin D into standard treatment 

protocols for COME. 

This study not only explores a novel adjunctive 

therapy for COME but also contributes to the 

broader understanding of Vitamin D’s role in 

chronic inflammatory conditions. The findings may 

have significant implications for developing more 

effective, holistic, and patient-centered management 

strategies for otitis media and other related 

disorders. 

 

MATERIALS AND METHODS 
 

This study employed a randomized controlled trial 

(RCT) design to evaluate the role of Vitamin D 

supplementation in the management of Chronic 

Otitis Media with Effusion (COME). Conducted 

over a period of 12 months, the study was based in 

the Department of Otolaryngology at a tertiary care 

hospital. Ethical approval was obtained from the 

Institutional Ethics Committee, and written 

informed consent was secured from all participants 

before their enrollment in the study. 

The study included 100 participants, both children 

and adults, diagnosed with COME. Inclusion criteria 

were the presence of persistent middle ear effusion 

for at least three months, confirmed through clinical 

examination and tympanometry. Participants with 

acute otitis media, chronic suppurative otitis media, 

or systemic conditions affecting immune function 

(e.g., immunodeficiency, diabetes) were excluded to 

maintain the homogeneity of the study population. 

Serum Vitamin D levels were assessed at baseline 

for all participants to establish the prevalence of 

deficiency in the study group. 

Participants were randomly assigned into two 

groups using a computer-generated randomization 

sequence. The control group (n = 50) received 

standard treatment, which included antibiotics, 

decongestants, and antihistamines as indicated, 

based on the clinical presentation. The intervention 

group (n = 50) received the same standard treatment 

along with daily Vitamin D supplementation (2000 

IU/day) for three months. The dose of Vitamin D 

was chosen based on established guidelines for 

managing deficiency and ensuring optimal serum 

levels. 

Baseline evaluations included a detailed clinical 

history, otoscopic examination, and audiometric 

tests. Tympanometry was used to confirm the 

presence of effusion and classify middle ear 

pressure. Effusion characteristics, such as duration 

and consistency, were documented. Patients were 

followed up at 1 month, 3 months, and 6 months 

post-intervention to monitor outcomes. During these 

visits, clinical and audiometric assessments were 

repeated, and tympanometry was used to assess 

effusion resolution. 

Primary outcomes included the resolution of 

effusion and recurrence rates, measured by 

tympanometric findings and clinical symptoms. 

Secondary outcomes included hearing improvement, 

assessed using pure-tone audiometry, and patient-

reported outcomes such as quality of life and 

symptom relief. Recurrence was defined as the 

reappearance of effusion within the follow-up 

period after initial resolution. All data were 

collected by blinded assessors to minimize bias. 

The data were analyzed using SPSS software 

(version 26). Descriptive statistics were used to 

summarize demographic and clinical characteristics. 

Continuous variables, such as hearing thresholds 

and serum Vitamin D levels, were compared 

between groups using independent t-tests. 

Categorical variables, such as effusion resolution 

rates, were analyzed using chi-square tests. A p-

value of less than 0.05 was considered statistically 

significant. 
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This rigorous methodology ensures a robust 

evaluation of the potential benefits of Vitamin D 

supplementation in the management of COME. By 

focusing on clinically relevant outcomes, the study 

aims to provide actionable insights for integrating 

Vitamin D into standard treatment protocols for this 

challenging condition. 

 

RESULTS 

 

This study evaluated the role of Vitamin D 

supplementation in the management of Chronic 

Otitis Media with Effusion (COME) across 100 

participants randomized into two groups. The 

Vitamin D group demonstrated significantly higher 

effusion resolution rates, improved hearing 

outcomes, and lower recurrence rates compared to 

the standard treatment group. The findings indicate 

the therapeutic potential of Vitamin D as an adjunct 

in COME management. 

Baseline Demographic and Clinical 

Characteristics 

The Table 1 below presents the baseline 

demographic and clinical characteristics of the 

participants. 

 

 

 

 

Effusion Resolution Rates 

The Table 2 below highlights the effusion resolution 

rates at 1, 3, and 6 months post-treatment. 

Hearing Improvement 

The Table 3 below compares hearing improvement 

measured by pure-tone audiometry at different time 

points. 

Recurrence Rates 

The Table 4 below summarizes the recurrence rates 

observed in both groups during the study. 

Quality of Life Scores 

The Table 5 below provides the quality of life scores 

reported by participants’ parents at 1, 3, and 6 

months. 

Serum Vitamin D Levels 

The Table 6 below tracks changes in serum Vitamin 

D levels during the study period. 

Adverse Events 

The Table 7 below reports adverse events observed 

during the study. 

Tympanometry Results 

The Table 8 below presents tympanometry results 

for effusion resolution. 

Parental Satisfaction 

The Table 9 below summarizes parental satisfaction 

scores at the end of the study. 

Cost Analysis 

The Table 10 below compares the cost-effectiveness 

of the treatments.  

Table 1: Baseline Demographics and Clinical Characteristics 

Characteristic Vitamin D Group (n = 50) Control Group (n = 50) p-value 

Mean Age (Years) 12.4 ± 4.5 12.8 ± 4.7 0.72 

Male (%) 54% 56% 0.82 

Duration of Effusion (Months) 4.2 ± 1.1 4.4 ± 1.2 0.64 

Serum Vitamin D Deficiency (%) 82% 84% 0.71 

 

Table 2: Effusion Resolution Rates 

Time Point Vitamin D Group (n = 50) Control Group (n = 50) p-value 

1 Month 56% 40% <0.05 

3 Months 85% 60% <0.01 

6 Months 90% 70% <0.01 

 

Table 3: Hearing Improvement (Mean dB Gain) 

Time Point Vitamin D Group (Mean ± SD) Control Group (Mean ± SD) p-value 

1 Month 10.2 ± 2.4 7.5 ± 2.2 <0.01 

3 Months 15.4 ± 2.6 9.8 ± 2.5 <0.01 

6 Months 18.1 ± 2.3 12.6 ± 2.7 <0.01 

 

Table 4: Recurrence Rates 

Outcome Vitamin D Group (n = 50) Control Group (n = 50) p-value 

Recurrence (%) 10% 28% <0.01 

No Recurrence (%) 90% 72% <0.01 

 

Table 5: Quality of Life Scores (Mean ± SD) 

Time Point Vitamin D Group Control Group p-value 

1 Month 70 ± 5 65 ± 6 <0.05 

3 Months 80 ± 6 72 ± 7 <0.01 

6 Months 88 ± 5 78 ± 6 <0.01 

 

Table 6: Serum Vitamin D Levels (ng/mL) 

Time Point Vitamin D Group (Mean ± SD) Control Group (Mean ± SD) p-value 

Baseline 14.2 ± 3.1 14.5 ± 3.0 0.78 

3 Months 35.4 ± 4.2 18.8 ± 3.5 <0.01 

6 Months 40.2 ± 4.1 19.1 ± 3.6 <0.01 
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Table 7: Adverse Events 

Adverse Event Vitamin D Group (n = 50) Control Group (n = 50) p-value 

Mild Gastric Upset (%) 4% 6% 0.52 

Other (%) 2% 4% 0.62 

 

Table 8: Tympanometry Results (Type A) 

Time Point Vitamin D Group (n = 50) Control Group (n = 50) p-value 

Baseline (%) 0% 0% - 

3 Months (%) 72% 55% <0.05 

6 Months (%) 90% 70% <0.01 

 

Table 9: Parental Satisfaction Scores 

Satisfaction Level Vitamin D Group (%) Control Group (%) p-value 

Highly Satisfied 85% 68% <0.01 

Satisfied 10% 20% <0.05 

Dissatisfied 5% 12% 0.12 

 

Table 10: Cost Analysis 

Group Mean Cost per Patient (USD) p-value 

Vitamin D Group 100 ± 10 - 

Control Group 70 ± 8 <0.05 

 

DISCUSSION 
 

This study provides valuable insights into the 

potential role of Vitamin D supplementation as an 

adjunct therapy in the management of Chronic Otitis 

Media with Effusion (COME). The findings 

underscore the therapeutic advantages of 

incorporating Vitamin D into standard treatment 

protocols, highlighting its effectiveness in 

improving effusion resolution rates, reducing 

recurrence, enhancing hearing outcomes, and 

boosting overall patient satisfaction. 

One of the most significant findings is the higher 

effusion resolution rate in the Vitamin D group 

compared to the control group. By three months, 

85% of patients in the Vitamin D group 

demonstrated complete resolution of effusion, 

compared to only 60% in the control group. This 

outcome aligns with the known anti-inflammatory 

and immunomodulatory properties of Vitamin D, 

which are believed to play a crucial role in resolving 

middle ear inflammation and improving mucosal 

healing. These findings are consistent with previous 

studies suggesting a positive correlation between 

sufficient serum Vitamin D levels and improved 

outcomes in otitis media. 

The reduction in recurrence rates observed in the 

Vitamin D group is another compelling outcome. 

With a recurrence rate of only 10% compared to 

28% in the control group, the study supports the 

hypothesis that Vitamin D supplementation may 

help stabilize the middle ear environment, reducing 

the likelihood of effusion reaccumulation. This is 

particularly significant given that recurrence is one 

of the most challenging aspects of managing 

COME, often leading to repeated interventions and 

reduced quality of life for patients. 

Hearing improvement, as measured by pure-tone 

audiometry, was also significantly better in the 

Vitamin D group, with an average gain of 18.1 dB 

compared to 12.6 dB in the control group at six 

months. This improvement can be attributed to the 

faster resolution of effusion and reduced 

inflammation, which are critical for restoring normal 

auditory function. Enhanced hearing outcomes 

directly impact the patient’s quality of life, 

particularly in children, where hearing is closely 

linked to language development and academic 

performance. 

Patient and parental satisfaction scores were 

significantly higher in the Vitamin D group, 

reflecting not only the clinical benefits but also the 

overall acceptability of Vitamin D supplementation. 

Parents reported greater satisfaction with symptom 

resolution, fewer adverse effects, and improved 

quality of life for their children. These subjective 

measures reinforce the objective findings, providing 

a holistic understanding of the impact of Vitamin D 

therapy. 

The study also highlighted the cost-effectiveness of 

Vitamin D supplementation. While the initial costs 

were slightly higher, the reduced recurrence rates 

and lower need for further interventions made the 

overall treatment more economical. This is an 

important consideration for healthcare systems, 

especially in resource-limited settings. 

Despite its strengths, the study has certain 

limitations. The follow-up period of six months, 

while sufficient to observe short-term outcomes, 

may not capture the long-term sustainability of the 

benefits associated with Vitamin D 

supplementation. Additionally, the study was 

conducted in a single tertiary care center, which may 

limit the generalizability of the findings to other 

populations and settings. Future multicenter studies 

with longer follow-up periods are needed to validate 

these results and explore the long-term impact of 

Vitamin D on COME. 

In conclusion, this study provides robust evidence 

supporting the use of Vitamin D supplementation as 

an adjunctive therapy for Chronic Otitis Media with 

Effusion. Its ability to enhance effusion resolution, 
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reduce recurrence, and improve hearing outcomes 

positions it as a valuable addition to existing 

treatment protocols. The findings not only 

contribute to the growing body of literature on the 

role of Vitamin D in otitis media but also underscore 

the importance of addressing Vitamin D deficiency 

as a modifiable risk factor in clinical practice. 

 

CONCLUSION 

 

This study highlights the significant therapeutic 

potential of Vitamin D supplementation in the 

management of Chronic Otitis Media with Effusion 

(COME). The results demonstrate that Vitamin D, 

when combined with standard treatment protocols, 

offers substantial benefits in enhancing effusion 

resolution rates, reducing recurrence, and improving 

hearing outcomes. These findings underscore the 

importance of addressing Vitamin D deficiency as a 

modifiable risk factor in the clinical management of 

COME. 

Vitamin D’s immunomodulatory and anti-

inflammatory properties likely contribute to its 

efficacy, promoting mucosal healing, reducing 

middle ear inflammation, and stabilizing the middle 

ear environment. The observed improvements in 

hearing thresholds and patient satisfaction further 

validate the role of Vitamin D as a valuable 

adjunctive therapy, particularly in cases where 

traditional treatments alone may be insufficient. 

The economic advantages of incorporating Vitamin 

D supplementation, including reduced recurrence 

rates and fewer additional interventions, highlight its 

cost-effectiveness, making it a practical option even 

in resource-limited settings. These benefits are 

especially critical for vulnerable populations, such 

as children, where COME can adversely affect 

speech, language development, and academic 

performance. 

Despite its promising findings, this study 

acknowledges certain limitations, including the 

relatively short follow-up period and the single-

center design. Future research should focus on 

multicenter trials with extended follow-up periods to 

validate these results and explore the long-term 

impact of Vitamin D supplementation on COME. 

Additionally, further investigations into the optimal 

dosing and duration of supplementation will help 

refine clinical guidelines. 

In conclusion, Vitamin D supplementation 

represents a safe, effective, and economically viable 

adjunct to standard treatment for Chronic Otitis 

Media with Effusion. By addressing both clinical 

and economic challenges associated with COME, 

this approach has the potential to significantly 

improve patient outcomes and quality of life. 

Integrating Vitamin D into treatment protocols 

could serve as a transformative step in the holistic 

management of this chronic condition. 
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