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Objective: To analyze the clinical symptom improvement and recurrence rate of chronic suppurative otitis media (CSOM) patients
treated with a combination therapy regimen (combination of ofloxacin and dexamethasone).

Methods: Based on the treatment regimen, patients were divided into two groups: the control group was treated with dexamethasone,
while the treatment group received a combination of ofloxacin and dexamethasone. The clinical symptom improvement, hearing
evaluation, pathogen clearance rate, inflammatory marker detection, adverse reactions, recurrence rate and recurrence rate post-
treatment were compared between the two groups.

Results: There were no significant differences in the baseline clinical data between the two groups (P > 0.05). The overall clinical
efficacy of the treatment group was significantly higher than that of the control group (P < 0.05). After treatment, the improvements in
air conduction (AC) and air-bone gap (ABG) in the treatment group were significantly greater than those in the control group (P <
0.05). The time for the resolution of tympanic membrane congestion and the healing of perforations was shorter in the treatment group
compared to the control group (P < 0.05). The pathogen clearance rate in the treatment group was significantly higher than in the
control group (P < 0.05). After treatment, levels of inflammatory markers IL-8, TGF-B1, and PCT in the treatment group were
significantly lower than those in the control group (P < 0.05).

Conclusion: The combination therapy of ofloxacin and dexamethasone significantly improves the clinical symptoms, reduces the
recurrence rate, and lowers the incidence of adverse reactions in chronic suppurative otitis media patients. It shows significant clinical
efficacy with improved hearing outcomes, and is worthy of clinical promotion. However, this study still has certain limitations, such as the
possibility of introducing selection bias. In the future, prospective clinical trials with multiple centers and large samples can be conducted.
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Introduction

Chronic Suppurative Otitis Media (CSOM) is a common ear disease with a high prevalence worldwide, particularly in
developing countries where its incidence is even more significant. The primary characteristics of this condition are
persistent purulent discharge from the middle ear, often accompanied by symptoms such as ear pain, hearing loss, and
tinnitus, severely affecting the patient’s quality of life. If left untreated for an extended period, chronic suppurative otitis
media can cause not only discomfort in the ear but also lead to hearing loss, deformity of the auricle, and even further
infections or complications in the middle ear, such as meningitis or facial nerve paralysis, which may threaten the
patient’s life.' Therefore, timely and effective treatment is crucial for alleviating symptoms, improving hearing, and
preventing complications.
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Ofloxacin is a broad-spectrum antibiotic belonging to the fluoroquinolone class, with a good antibacterial spectrum capable
of combating various pathogenic bacteria, particularly gram-negative bacteria and some gram-positive bacteria.
Dexamethasone, a potent steroid, works by suppressing immune system responses, reducing inflammation, alleviating ear
symptoms, and promoting wound healing. In recent years, some clinical studies have indicated that the combined use of
ofloxacin and dexamethasone can significantly improve the clinical symptoms of patients with chronic suppurative otitis media,
reduce pathogen infection, control inflammation, decrease recurrence rates, and shorten treatment time.* ® The synergistic
action of ofloxacin and dexamethasone arises from: Biofilm penetration enhancement: Dexamethasone reduces middle ear
effusion, increasing ofloxacin bioavailability in biofilm matrices by up to 40%.” Immunomodulation: Combined suppression of
TNF-a (62% reduction) and IL-1B (45% reduction) attenuates inflammatory damage to ossicular chain structures.® However,
there is a relative lack of systematic studies in the current literature regarding the combined treatment of chronic suppurative
otitis media with ofloxacin and dexamethasone, especially concerning recurrence rates and long-term efficacy. Therefore,
optimizing treatment regimens to improve patient prognosis remains an urgent issue in current clinical otolaryngology.

While several RCTs have evaluated ofloxacin-dexamethasone combinations,gf11

critical evidence gaps remain:Subgroup
analysis deficiency: Prior studies lacked statistical power (median n=80) to assess efficacy in high-risk populations (eg, diabetic
patients, pediatric cases). Long-term outcomes: No study has reported recurrence rates beyond 12 months post-treatment, critical
for assessing sustained benefit.These gaps underscore the need for larger, diverse cohort studies with extended follow-up to
inform evidence-based practice. The purpose of this study is to retrospectively analyze patients diagnosed with chronic
suppurative otitis media who visited our hospital from January 2023 to July 2024. By comparing the clinical effects of
combination therapy with monotherapy, this analysis aims to provide more effective, economical, and safe treatment options
for clinical practice, further improving the treatment outcomes of chronic suppurative otitis media, reducing its recurrence rate,

and enhancing the patients’ quality of life.

Materials and Methods

General Information

This study is designed as a retrospective analysis, selecting 130 patients diagnosed and treated for chronic suppurative otitis
media (CSOM) at our hospital between January 2023 and July 2024. These patients were recruited through clinical medical
records and outpatient visits. Eligible patients were included in the study and divided into two groups based on their treatment
method: the control group, which received dexamethasone treatment, and the treatment group, which received a combination of
ofloxacin and dexamethasone. Each group consisted of 65 patients. This study was approved by the ethics committee of
Affiliated People’s Hospital of Shandong First Medical University and conducted according to the principles of the 1964
Declaration of Helsinki and its later amendments, or similar ethical standards. Due to the retrospective nature of our study, our
institutional review board waived the requirement for informed consent.

Patient Data Confidentiality Statement
Privacy and security of all case data are ensured through the following measures:

Anonymization prior to data collection: Personally identifiable information (eg, names, ID numbers) is removed
during preprocessing.

Tiered access control mechanism: A hierarchical permission system restricts full dataset access to authorized
researchers only.

Aggregated data presentation: All clinical data will be reported in aggregate form during publication to eliminate risks
of individual-level information disclosure.

Inclusion and Exclusion Criteria

Inclusion Criteria

All patients met the diagnostic criteria for chronic suppurative otitis media as outlined in Clinical Practical
12-14

Otolaryngology, including manifestations from ear examinations and clinical symptoms. Patients were required to

be 18 years of age or older, have no obvious systemic diseases, and possess complete clinical data.
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Exclusion Criteria

Patients were excluded if they met any of the following conditions: abnormal positive results on X-ray mastoid
examination; presence of immune system diseases; patients with mental disorders or psychiatric conditions; patients
who had received antibiotic or other drug treatments within one month prior to treatment; patients with a severe allergy
history or contraindications to steroid drugs; and patients who experienced significant adverse reactions during the
treatment process.

Treatment Methods
Control Group: Patients received dexamethasone treatment (Drug Source: China National Pharmaceutical Group
Rongsheng Pharmaceutical Co., Ltd., Approval No: National Drug Approval H41020035). First, routine treatment
interventions were performed, including cleaning the middle ear or external auditory canal with hydrogen peroxide
and wiping it clean with a sterile cotton swab. Then, 5 mg of dexamethasone was instilled into the ear twice daily.
Treatment Group: Patients received a combination treatment of ofloxacin (Drug Source: Zhejiang Langhua
Pharmaceutical Co., Ltd., Approval No: National Drug Approval H20103771) and dexamethasone. In addition to the
treatment used in the control group, ofloxacin ear drops were added. A mixture of 15 mg of ofloxacin and dexamethasone
was instilled into the patient’s ear.
The treatment period for both groups was 14 days.

Clinical Evaluation
The primary evaluation indicators include:

Clinical Efficacy Evaluation: (1) Significant Improvement: After treatment, the patient’s clinical symptoms (such as
ear pain, tinnitus, purulent discharge, hearing loss, etc). completely disappeared, the inflammatory markers showed that
inflammation had subsided, and there was no significant difference in hearing compared to before treatment. (2) General
Improvement: Symptoms such as tympanic membrane perforation and ear pain significantly improved, hearing was
somewhat better, and there was still a small amount of discharge in the ear. (3) Ineffective: None of the above standards
were met. The total effective rate = (Significant Improvement + General Improvement) / Total cases x 100%.

Hearing Evaluation: Hearing was assessed using pure-tone audiometry (AC) and air-bone gap (ABG). Tests were
conducted at frequencies of 0.5, 1.0, and 2.0 kHz, and the air-bone gap was calculated using the formula: ABG =
AC - BC.

Symptom Improvement: The improvement indicators evaluated included the time for the resolution of tympanic
membrane congestion and the healing time of tympanic membrane perforations.

Pathogen Clearance Rate: Before and after treatment, ear discharge samples were collected from patients for bacterial
culture, and the pathogen clearance rate was calculated.

Inflammatory Marker Detection: Before and after treatment, ear fluid was collected from patients, and enzyme-linked
immunosorbent assay (ELISA) was used to detect changes in inflammatory markers, including interleukin-8 (IL-8),
transforming growth factor-p1 (TGF-B1), and procalcitonin (PCT).

Adverse Reactions: Adverse reactions occurring during treatment, such as headaches, dizziness, and local itching,
were recorded, and the total incidence of adverse reactions was calculated.

Recurrence Rate: A 6-month follow-up was conducted after treatment, and the recurrence of symptoms was recorded.

Two independent reviewers performed data extraction using a pre-defined case report form. Inter-rater reliability was
assessed using Cohen’s k (>0.8 for all variables), and discrepancies were resolved by consensus with a third reviewer.

Statistical Analysis

GraphPad Prism 8 was used for image processing, and SPSS 26.0 software was used for data organization and statistical
analysis. Continuous data are expressed as mean + standard deviation (¥ £ s), and #-tests were used to compare statistical
differences. Categorical data are expressed as percentages (%), and chi-square (y?) tests were used to compare statistical
differences. Normality of continuous variables was assessed using Shapiro—Wilk tests. Parametric tests (independent
t-tests, ANOVA) were applied to normally distributed data. Non-normal data were analyzed using Mann—Whitney
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U-tests. Categorical variables were compared using Pearson’s chi-square or Fisher’s exact test. A P value of <0.05 was
considered statistically significant.

Results

Clinical Data

In the control group, there were 65 patients, including 31 males and 34 females. The age range was 2055 years, with
a mean age of (35.94 £ 6.11) years. The duration of illness ranged from 0.5 to 13 years, with a mean of (5.87 + 2.19)
years. The left ear was affected in 30 cases and the right ear in 35 cases. In the treatment group, there were 65 patients,
including 32 males and 33 females. The age range was 20-55 years, with a mean age of (36.05 = 5.94) years. The
duration of illness ranged from 0.5 to 13 years, with a mean of (6.01 + 2.25) years. The left ear was affected in 31 cases
and the right ear in 34 cases. There were no significant differences between the treatment and control groups in terms of
age, gender, or disease duration (P>0.05), indicating comparability. See Table 1.

Efficacy Analysis
After treatment, the clinical overall effective rate of the treatment group (96.92%) was significantly higher than that of
the control group (78.46%), P<0.05. See Figure 1.

Hearing Evaluation
After treatment, the improvement in AC and ABG in the treatment group (7.28+1.88, 7.07£1.25) was significantly
greater than that in the control group (5.51£1.52, 5.14+1.17), P<0.05. See Figure 2.

Symptom Improvement
The bone membrane congestion regression time and perforation healing time in the treatment group (6.11£3.21, 8.52
+4.23) were significantly shorter than those in the control group (9.45+5.11, 14.72+5.34), P<0.05. See Figure 3.

Pathogen Clearance
After treatment, the pathogen clearance rate in the treatment group (93.85%) was significantly higher than that in the
control group (70.77%), P<0.05. See Figure 4.

Inflammatory Factors
After treatment, the levels of IL-8, TGF-f1, and PCT in the treatment group (7.25+1.23, 10.56+2.74, 0.81+0.25) were
significantly lower than those in the control group (8.71£1.65, 12.88+3.14, 1.37+0.56), P<0.05. See Figure 5.

Table | Comparison of Clinical Data Between the Two Groups (x % s, %)

Control group | Treatment group | t/X? P

Number of Cases - 65 65 - -
Gender Male 31 32 0.031 | 0.86l

Female 34 33 - -

Age (years) - 20-55 20-55 - -
Mean 35.94%6.11 36.05+5.94 0.104 | 0917

Course of the disease (years) - 0.5-13 0.5-13 - -
Mean 5.87+2.19 6.01+2.25 0.960 | 0.720
Location of lesion Left ear 30 31 0.031 | 0.861

Right ear 35 34 - -
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Figure | Comparison of Clinical Efficacy Between the Two Groups.
Note: * indicates a significant difference between the two groups, P<0.05.
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Figure 2 Comparison of Hearing Improvement Between the Two Groups.
Note: * indicates a significant difference between the two groups, P<0.05.

Adverse Reactions
After treatment, the incidence of adverse reactions in the treatment group was significantly lower than that in the control
group (P<0.05). See Table 2.

Recurrence Rate Analysis
After 6 months of follow-up, the recurrence rate in the treatment group (0.00%) was significantly lower than that in the
control group (13.85%), P<0.05. See Figure 6.

Discussion

Although modern medicine has made some progress in the treatment of chronic suppurative otitis media (CSOM), there
are still many challenges in managing this disease. CSOM not only affects the patient’s hearing but can also lead to
persistent ear pain and discomfort, severely impacting the patient’s daily life and mental health.®'>'® Traditional
treatments such as local antibiotic ear drops, oral antibiotics, and steroid medications often have limited effectiveness

Risk Management and Healthcare Policy 2025:18 hetps: 2279



Sun et al

Control group
Treatment group

Perforation healing time (d) = *
Periosteal congestion resolution time (d) = *
1 1 1 1 1
0 5 10 15 20 25
Figure 3 Comparison of Symptom Improvement Between the Two Groups.
Note: * indicates a significant difference between the two groups, P<0.05.
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Figure 4 Comparison of Pathogen Clearance Rate Between the Two Groups.

Note: * indicates a significant difference between the two groups, P<0.05.

in clinical practice, particularly when faced with recurrent episodes and antibiotic-resistant strains, resulting in unstable
treatment outcomes. With the increasing severity of antibiotic resistance, traditional treatments have shown significant

limitations in managing complex conditions. The high recurrence rate and resistance issues highlight the urgent need for
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Figure 5 Comparison of Inflammatory Factor Changes Between the Two Groups.
Note: * indicates a significant difference between the two groups, P<0.05.

more effective and safe treatment options.”*'%!! Therefore, this study explored the combined treatment of ofloxacin and
dexamethasone, aiming to control both pathogenic infection and reduce inflammation through dual antimicrobial and
anti-inflammatory effects, helping patients achieve a complete cure. The results of this study not only provide new
insights for the treatment of CSOM but also offer scientific evidence for optimizing antimicrobial and anti-inflammatory
treatment strategies.

This study found that the combination of ofloxacin and dexamethasone significantly improved the clinical symptoms
of patients, showing clear advantages in hearing improvement, pathogen clearance, and inflammatory factor suppression.
Additionally, this combined treatment effectively reduced the incidence of adverse reactions and significantly decreased
the recurrence rate, demonstrating good clinical efficacy and safety.

In terms of clinical efficacy, the treatment group had a significantly higher overall clinical effective rate compared to
the control group, with notable differences in hearing improvement and symptom relief speed. This finding is consistent
with previous studies, where ofloxacin, a broad-spectrum antibiotic, effectively inhibits the growth of Gram-negative and
some Gram-positive bacteria, clearing the pathogenic bacteria in the ear canal, thus alleviating inflammation and
improving therapeutic efficacy. Meanwhile, dexamethasone, as a steroid, has a potent anti-inflammatory effect that
helps reduce ear edema and inflammation, promoting wound healing. Therefore, the combined use of ofloxacin and
dexamethasone not only controls infection but also accelerates recovery through its anti-inflammatory effects.
Dexamethasone, as a commonly used anti-inflammatory and antimicrobial drug, is widely applied in the clinical
treatment of chronic suppurative otitis media. It effectively improves clinical symptoms by inhibiting the aggregation

Table 2 Comparison of Adverse Reaction Incidence Between the Two
Groups (%)

Control Group | Treatment Group x? P
Number of Cases 65 65 - -
Headache 4 | - -
Vertigo | 0 - -
Local itching 2 0 - -
Other 4 | - -
Total I 2 26.923 | 0.009
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Figure 6 Comparison of Recurrence Rates Between the Two Groups.
Note: * indicates a significant difference between the two groups, P<0.05.

of inflammatory cells and improving cell-mediated immune responses, while also enhancing vascular tone, thereby
meeting clinical treatment needs.'”'® The results show that dexamethasone has a significant effect on improving
inflammatory factor levels and hearing. However, some patients showed insufficient improvement in symptoms after
receiving dexamethasone treatment, which may be related to the severity of the condition or the weaker inhibitory effect
of dexamethasone on certain bacterial strains. Therefore, to compensate for the limitations of single-drug therapy,
combination therapy is widely used in clinical practice to further enhance treatment efficacy, providing theoretical
support for the use of ofloxacin combined with dexamethasone.?*!

The hearing assessment results indicated that the treatment group experienced significantly better hearing improve-
ment than the control group, especially in terms of the improvement in air-bone gap (ABG). Additionally, the treatment
group had significantly shorter times for resolving ossicular congestion and healing tympanic membrane perforation
compared to the control group, further confirming the advantage of combination therapy in controlling ear inflammation
and promoting hearing recovery. Ofloxacin effectively reduced the inflammatory burden in the middle ear through its
antibacterial action, while the anti-inflammatory effect of dexamethasone alleviated ear edema and promoted tympanic
membrane healing, thus accelerating hearing recovery and alleviating clinical symptoms.”?>* These results are consistent
with research by certain scholars in China, indicating that ofloxacin has a strong antibacterial effect against multiple
bacteria, while dexamethasone effectively reduces inflammation. The combination of these two agents provides an ideal
clinical outcome for the treatment of chronic suppurative otitis media.

The treatment group also showed significantly better pathogen clearance rates compared to the control group, and the
levels of inflammatory factors (such as IL-8, TGF-B1, and PCT) were significantly lower than those in the control group.
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This indicates that the combination of ofloxacin and dexamethasone not only has advantages in antibacterial treatment
but also plays an important role in controlling inflammation. IL-8, TGF-B1, and PCT are markers closely associated with
inflammatory responses, and the significant decrease in these factors after treatment suggests that inflammation was
effectively suppressed, further validating the anti-inflammatory effect of dexamethasone. The combination of antibiotic
treatment can more comprehensively improve the pathophysiological state of patients with chronic suppurative otitis
media and reduce the damage caused by inflammation to ear tissue. Specifically, IL-8 is a cytokine produced by
macrophages and other cells. When epithelial cells and fibroblasts are stimulated, IL-8 is released, activating neutrophils
and exacerbating local inflammation. TGF-B1 is a multifunctional cytokine that plays an important regulatory role in
wound healing and cell proliferation. During an inflammatory response, TGF-B1 is released in large amounts to promote
the repair process. PCT, an important marker of bacterial infection, significantly increases in the blood of infected
patients, and its level changes can be used to determine the presence of bacterial infection.”> 2’ Therefore, the combined
effect of antibacterial and anti-inflammatory actions in the treatment group helps effectively control the inflammatory
response in chronic suppurative otitis media and promote recovery.

Moreover, during the treatment process, the incidence of adverse reactions in the treatment group was
significantly lower than in the control group. Although steroid drugs (such as dexamethasone) may cause some
side effects, such as gastrointestinal discomfort and weight gain, no significant adverse reactions were observed in
the combined treatment in this study. This suggests that when ofloxacin and dexamethasone are used together, they
can achieve therapeutic effects while maintaining good safety. This result implies that the combination of ofloxacin
and dexamethasone could be used in clinical practice to treat chronic suppurative otitis media, improving efficacy
while controlling the occurrence of adverse reactions.”®>° Furthermore, after a six-month follow-up, the recurrence
rate of patients in the treatment group was significantly lower than in the control group. The recurrence rate of
chronic suppurative otitis media has always been a challenge in treatment, especially with the influence of resistant
strains, as traditional treatments often struggle to maintain long-term efficacy. The treatment regimen combining
ofloxacin and dexamethasone not only excels in controlling acute symptoms but also helps reduce the recurrence of
infections. This is likely related to ofloxacin’s effective antibacterial action against a broad range of pathogens and
dexamethasone’s suppression of immune responses. Their synergistic effects significantly reduce the risk of disease
recurrence.

While this study demonstrates promising clinical benefits of combined ofloxacin and dexamethasone therapy for
chronic suppurative otitis media (CSOM), several methodological and interpretive limitations warrant discussion.
First, the single-center retrospective design, while pragmatic for preliminary investigation, introduces inherent selec-
tion biases and limits generalizability. The modest sample size (n=130) further constrains statistical power, necessitat-
ing future multi-center prospective trials with robust sample size justification to validate efficacy and safety across
diverse populations. Second, the 6-month follow-up period, though compliant with guideline recommendations for
short-term assessment, may insufficiently capture late recurrences characteristic of CSOM’s chronic course. Extended
longitudinal monitoring (>12 months) is critical to evaluate sustained therapeutic effects and recurrence patterns.
Third, the absence of formal power analysis and confidence interval reporting tempers the precision of effect estimates,
underscoring the need for enhanced methodological rigor in subsequent studies. Additionally, while clinical symptom
improvement was prioritized, deeper exploration of the synergistic mechanisms underlying this combination therapy—
particularly immunomodulatory pathways—could provide mechanistic insights to optimize treatment strategies.
Finally, incorporation of patient-reported outcomes and cost-effectiveness analyses would holistically evaluate treat-
ment value, informing evidence-based clinical guidelines and healthcare resource allocation. Collectively, these
advancements would significantly enhance the translational impact of these findings, bridging current knowledge
gaps in CSOM management.

Conclusion

This retrospective study demonstrates significant clinical improvements with combination ofloxacin and dexamethasone
therapy for chronic suppurative otitis media (CSOM), including enhanced pathogen clearance and reduced inflammatory
markers. While these findings align with pharmacological principles and reinforce the regimen’s potential advantages
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over monotherapy, several limitations must be acknowledged. The single-center retrospective design introduces inherent
selection and information biases, and the 6-month follow-up may underestimate long-term recurrence rates given
CSOM’s chronic nature. Despite these limitations, our results provide valuable preliminary evidence supporting the
efficacy of this combination therapy. To establish definitive clinical recommendations, however, validation through multi-
center randomized controlled trials (RCTs) with extended follow-up (=12 months) is critical. Such trials should
incorporate rigorous blinding, standardized outcome measures, and cost-effectiveness analyses to address current
methodological gaps. This study thus serves as a foundational step toward optimizing therapeutic strategies for this
challenging chronic condition, highlighting the need for continued research to translate these promising observations into
actionable clinical guidelines.

Disclosure
The authors report no conflicts of interest in this work.
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