
  

 

 

Published by 
Saidu Medical College  
 

J Saidu Med Coll 2026, Vol 16 (2)  

 

Original Article                                                                                  

Prevalence of Diabetes Mellitus Among 
Patients with Otitis Externa at a Tertiary 
Care Hospital in Swat, Pakistan: A Cross-
Sectional Study 
Umar Farooq¹, Naveed Khan¹, Bakht Taj², Ubaid Ullah Mian³, Syed Yasir Ahmad¹, 

Ashfaq Hussain¹, Muhammad Usman¹, Zaid Iqbal¹ 
¹ Saidu Group of Teaching Hospital, Swat, Pakistan 
2 Swat Medical College, Swat, Pakistan 
3 Khyber Medical College, Peshawar, Pakistan 

 https://doi.org/10.52206/jsmc.2026.16.2.1303 

Abstract 
Background: Otitis externa is a common infection of the external auditory canal frequently 

encountered in clinical practice. Although typically benign, its severity may increase in the 

presence of systemic comorbidities such as diabetes mellitus (DM). Diabetes is associated 

with impaired immune function and microvascular changes, predisposing individuals to 

more severe infections, including malignant otitis externa. Despite this established 

association, regional data from northern Pakistan remain limited.  

Objective: To determine the prevalence of diabetes mellitus among patients presenting 

with otitis externa at a tertiary care hospital in Swat, Pakistan, and to examine associated 

demographic and clinical factors. 

Methodology: This cross-sectional study was conducted from December 2024 to April 

2025 at the ENT Department of Saidu Group of Teaching Hospital. A total of 196 patients 

with clinically diagnosed otitis externa were enrolled. Clinical evaluation and laboratory 

investigations, including blood glucose assessment, were performed to identify known and 

undiagnosed diabetes. Demographic and clinical data were recorded. Statistical analysis 

was conducted using SPSS version 26.0. Associations were assessed using chi-square tests, 

and multivariable logistic regression was performed to identify independent predictors. A 

p-value <0.05 was considered statistically significant. 

Results: Among the 196 participants, the mean age was 52 ± 14.09 years, with males 

comprising 57.65% of the cohort. Diabetes mellitus was identified in 47.44% of patients, 

including 37.6% newly diagnosed cases. A significant association was observed between 

diabetes and male gender (p = 0.0325). Multivariable analysis confirmed male gender as an 

independent predictor of diabetes (aOR = 1.82, p = 0.033), while age and disease duration 

were not significantly associated. 

Conclusion: A high prevalence of diabetes mellitus was observed among patients with 

otitis externa, highlighting a clinically important association. These findings support routine 

metabolic screening in ENT settings, particularly for patients presenting with recurrent or 

severe infections. Early detection of diabetes may improve clinical outcomes and reduce 

complications. 

Keywords: Cross-Sectional Study, Diabetes Mellitus, ENT Infections, Malignant Otitis 

Externa, Otitis Externa, Prevalence.  
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Introduction 
Diabetes mellitus (DM) is one of the most prevalent chronic 

diseases worldwide and represents a major public health 

challenge due to its widespread systemic effects. It is a 

chronic metabolic disorder characterized by persistent 

hyperglycemia resulting from defects in insulin secretion, 

insulin action, or both. According to the International 

Diabetes Federation (IDF), approximately 537 million adults 

aged 20–79 years were living with diabetes in 2021, and this 

number is projected to increase to 783 million by 2045 [1]. 

This rising global burden underscores the importance of 

understanding diabetes-related complications across 

various organ systems. 

 

Diabetes mellitus is a multisystem disease affecting nearly 

every organ, with chronic hyperglycemia contributing to 

both microvascular and macrovascular complications such 

as retinopathy, nephropathy, neuropathy, and 

cardiovascular diseases. In addition to these well-

recognized complications, diabetes is also associated with 

an increased susceptibility to infections due to impaired 

immune responses, reduced leukocyte function, and 

compromised vascular supply. Studies indicate that 

individuals with diabetes experience infections 

approximately 21% more frequently than the general 

population [2,3]. 

 
Among these infections, otitis externa (OE) is of particular 

clinical relevance. Otitis externa, commonly referred to as 

swimmer’s ear, is characterized by inflammation of the 

external auditory canal and may extend to the tympanic 

membrane or surrounding structures. It is most commonly 

caused by bacterial pathogens such as Pseudomonas 

aeruginosa, although other organisms including 

Staphylococcus aureus, Proteus mirabilis, and Klebsiella 

oxytoca have also been implicated [4,5]. Clinical 

manifestations typically include ear pain, otorrhea, swelling, 

and occasionally hearing loss, while systemic symptoms are 

usually absent in uncomplicated cases [6]. 

 
In patients with diabetes mellitus, otitis externa may present 

with increased severity and a higher risk of complications. 

One of the most serious forms is malignant (necrotizing) 

otitis externa, a potentially life-threatening condition 

characterized by progressive infection of the external 

auditory canal that may extend to the skull base. Diabetes 

is consistently identified as the most important risk factor 

for malignant otitis externa, particularly among elderly 

individuals [7]. Studies have reported that diabetes is 

present in up to 85% of patients with malignant otitis 

externa, highlighting its critical role in disease pathogenesis 

[8,9]. 

 

The increased susceptibility of diabetic patients to otitis 

externa is attributed to multiple pathophysiological 

mechanisms, including impaired neutrophil function, 

reduced cellular immunity, and microvascular compromise 

that limits tissue perfusion and healing. Histopathological 

evidence also suggests damage to neural and vascular 

structures of the ear in diabetic individuals, further 

contributing to disease severity [3,10-12]. Additionally, 

chronic hyperglycemia creates a favorable environment for 

microbial growth, particularly for biofilm-forming 

organisms such as Pseudomonas aeruginosa, which 

complicate treatment and increase the risk of recurrence 

[13-15]. 

 

Despite the recognized association between diabetes 

mellitus and otitis externa, there remains a lack of region-

specific data, particularly from northern Pakistan. 

Understanding the prevalence of diabetes among patients 

presenting with otitis externa in this setting is essential for 

improving clinical management and guiding screening 

practices. Early identification of undiagnosed diabetes in 

patients with ENT infections may facilitate timely 

intervention and reduce the risk of complications, including 

progression to malignant otitis externa. 

 

Therefore, the present study aims to determine the 

prevalence of diabetes mellitus among patients with otitis 

externa presenting to a tertiary care hospital in Swat, 

Pakistan, and to explore associated demographic and 

clinical factors. By providing localized evidence, this study 

seeks to contribute to improved diagnostic strategies and 

integrated care approaches in ENT practice. 

 

Methodology 
 

Study design, ethics 
This study employed a cross-sectional design to determine 

the prevalence of diabetes mellitus among patients 

presenting with otitis externa. It was conducted over a 

defined period from December 2024 to April 2025. Ethical 

approval was obtained from the Institutional Review Board 

(IRB) of Saidu Group of Teaching Hospital, Swat (Approval 

Number: 79/ERB/SMC/025), ensuring adherence to 

national and international ethical standards, including the 

principles outlined in the Declaration of Helsinki. Written 

informed consent was obtained from all participants prior 

to enrollment. Ethical safeguards included maintaining 

confidentiality, ensuring voluntary participation, minimizing 
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risk, and allowing participants the right to withdraw at any 

stage without consequence. 

 

Setting 
The study was carried out at the ENT Department of Saidu 

Group of Teaching Hospital, Saidu Sharif, Swat, Khyber 

Pakhtunkhwa, Pakistan, a tertiary care teaching hospital 

serving a large and diverse patient population from 

northern Pakistan. The setting provided access to both 

outpatient and inpatient cases, allowing for a representative 

clinical sample of patients presenting with otitis externa. 

 

Participants 
A total of 196 adult patients (≥18 years) with clinically 

diagnosed otitis externa were enrolled using consecutive 

sampling. Diagnosis was based on otoscopic findings 

including edema, erythema, otorrhea, and tenderness of 

the external auditory canal. Patients with prior ear surgery, 

chronic suppurative otitis media (CSOM), tympanic 

membrane perforation, or pre-existing malignant otitis 

externa (MOE) were excluded to reduce confounding by 

severe or alternative ear pathologies. Additional exclusions 

included pregnant individuals, patients receiving 

immunosuppressive therapy (e.g., corticosteroids), and 

those unwilling to undergo blood glucose testing. All 

eligible participants provided informed consent prior to 

inclusion. 

 

Variables 
The primary outcome variable was the presence of diabetes 

mellitus (yes/no). Independent variables included 

demographic characteristics (age, gender) and clinical 

variables such as duration of otitis externa symptoms. 

Diabetes status was categorized based on established 

diagnostic criteria, while disease duration was categorized 

into <5 months and >5 months to distinguish 

acute/subacute from chronic presentations. 

 

Data sources/measurement 
Data collection involved structured history-taking, clinical 

examination, and laboratory investigations. Otoscopic 

examination was performed to confirm otitis externa. Blood 

glucose levels were measured using standard laboratory 

techniques to identify both known and previously 

undiagnosed diabetes mellitus. Diagnostic criteria for 

diabetes were based on the American Diabetes Association 

(ADA) 2024 guidelines, including fasting plasma glucose 

≥126 mg/dL, random glucose ≥200 mg/dL with symptoms, 

HbA1c ≥6.5%, or documented history of diabetes with 

ongoing treatment. For newly identified cases, abnormal 

findings were confirmed with repeat testing to exclude 

transient hyperglycemia. Prediabetes was defined using 

HbA1c (5.7–6.4%) or fasting glucose (100–125 mg/dL). 

Disease duration was assessed based on patient self-report 

and categorized using the median cut-off (~5 months). 

 

Bias 
Several measures were taken to minimize bias. Selection 

bias was reduced through consecutive sampling of all 

eligible patients during the study period. Standardized 

diagnostic criteria and laboratory confirmation minimized 

misclassification bias. However, recall bias may have 

influenced self-reported disease duration. Additionally, as a 

single-center hospital-based study, referral bias may be 

present, potentially limiting generalizability to community 

settings. 

 

Study size 
The sample size was calculated using Cochran’s formula for 

prevalence studies. Assuming a 95% confidence level (Z = 

1.96), an anticipated prevalence of 50% (due to lack of prior 

regional data), and a margin of error of 7%, the calculated 

sample size was 196 participants. This conservative estimate 

ensured adequate statistical power and precision for 

prevalence estimation. The final sample included exactly 196 

patients, meeting the calculated requirement. 

 

Quantitative variables 
Continuous variables such as age were summarized as 

mean ± standard deviation (SD). Categorical variables, 

including gender, diabetes status, and disease duration 

categories, were expressed as frequencies and percentages. 

Age was also categorized into groups (18–45 years and 46–

60 years) for stratified analysis. Disease duration was 

dichotomized based on the median value to facilitate 

comparison between acute and chronic cases. 

 

Statistical methods 
Data analysis was performed using SPSS version 26.0 (IBM 

Corp). Descriptive statistics were used to summarize 

demographic and clinical characteristics. Associations 

between categorical variables were assessed using chi-

square tests. Multivariable logistic regression analysis was 

conducted to control for potential confounders, with 

diabetes mellitus as the dependent variable and age, 

gender, and disease duration as independent variables. 

Results were reported as adjusted odds ratios (aORs) with 

95% confidence intervals (CIs). Model fitness was evaluated 

using the Hosmer-Lemeshow test, while explanatory power 

was assessed using Nagelkerke R². The omnibus test was 

used to determine overall model significance. A two-tailed 

p-value <0.05 was considered statistically significant. 

Sensitivity analyses were also conducted.
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Results 
 

Participants 
A total of 196 patients with clinically diagnosed otitis externa 

were included in the final analysis, all of whom met the 

predefined inclusion and exclusion criteria. There were no 

dropouts or missing primary outcome data, ensuring 

complete case analysis. All participants underwent clinical 

evaluation and laboratory assessment for diabetes mellitus, 

allowing for comprehensive evaluation of the study 

objectives. The study population reflects patients 

presenting to a tertiary care ENT department over the 

defined study period, thereby capturing a clinically relevant 

cohort. 

 

Descriptive data 
The baseline demographic and clinical characteristics of the 

study population are summarized in Table 2 . The mean age 

of participants was 52 ± 14.09 years, indicating a 

predominantly middle-aged population. Males constituted 

the majority of the study cohort (57.65%, n=113), while 

females accounted for 42.34% (n=83). Age distribution 

showed that 45.91% (n=90) of patients were between 18–45 

years, whereas a slightly higher proportion, 54.08% (n=106), 

fell within the 46–60 years age group. These findings 

indicate that otitis externa in this cohort was more common 

in older adults and males. Overall, the demographic profile 

highlights a relatively balanced yet slightly male-

predominant sample with a concentration in the middle to 

older age categories. 

 

Outcome data 
The primary outcome of interest—presence of diabetes 

mellitus—was identified in 93 out of 196 patients, yielding a 

prevalence of 47.44%, as presented in Table 2. Among 

these diabetic patients, 58 (62.4%) had a prior diagnosis of 

diabetes, while a substantial proportion, 35 patients 

(37.6%), were newly diagnosed during the study through 

laboratory screening. This highlights the presence of 

undiagnosed diabetes within the otitis externa population 

and underscores the clinical importance of routine 

metabolic   screening   in such patients.   Additionally, 22  

patients (11.2%) met the criteria for prediabetes, indicating 

a broader spectrum of impaired glucose metabolism within 

the study population. 

 

Main results 
Stratified analysis examining the association between 

diabetes mellitus and key demographic and clinical 

variables is presented in Table 3. A statistically significant 

association was observed between gender and diabetes 

status (p = 0.0325), with males demonstrating a higher 

prevalence (54.0%) compared to females (38.6%). In 

contrast, no statistically significant associations were found 

between diabetes and age group (p = 0.124) or disease 

duration (p = 0.699), suggesting that these variables did not 

independently influence diabetic status in this cohort. 

 

To further evaluate these relationships and control for 

potential confounding factors, multivariable logistic 

regression analysis was performed (Table 4). Male gender 

remained a significant independent predictor of diabetes 

mellitus (adjusted odds ratio [aOR] = 1.82, 95% CI: 1.05–3.15, 

p = 0.033), even after adjusting for age and disease 

duration. Age >45 years (aOR = 1.45, p = 0.142) and disease 

duration >5 months (aOR = 1.12, p = 0.664) were not 

significantly associated with diabetes status. The model 

demonstrated good calibration based on the Hosmer-

Lemeshow test (p = 0.827) and moderate explanatory 

power (Nagelkerke R² = 0.18), indicating that the included 

variables explained a modest proportion of the variance in 

diabetes status. 

 

Sensitivity analyses (Table 5) further supported the 

robustness of the findings. Exclusion of prediabetic 

individuals strengthened the association between male 

gender and diabetes (aOR = 2.01, p = 0.019). Age-stratified 

analysis revealed that this association was particularly 

pronounced in the 46–60 years subgroup (aOR = 2.15, p = 

0.010). Additionally, adjustment for body mass index (BMI) 

in cases with complete data did not substantially alter the 

findings (aOR = 1.76, p = 0.047), confirming the stability of 

the observed association.

  

 
Table 1: Logistic Regression Model Fit Statistics 

 
Test Value p-value Interpretation 
Hosmer-Lemeshow χ² 4.32 0.827 Good fit (p > 0.05) 

Nagelkerke R² 0.18 — Moderate effect size 

Omnibus Test (Model χ²) 12.56 0.006* Model significantly improves prediction 
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Table 2: Baseline Demographic and Clinical Characteristics of Enrolled Patients (N = 196) 
 

Variable Category Frequency (n) Percentage (%) 
Gender Male 113 57.65  

Female 83 42.34 

Age Groups (Years) 18–45 90 45.91  
46–60 106 54.08 

Diabetes Mellitus Yes 93 47.44  
No 103 52.55 

 
 

Table 3: Stratification of Diabetes Mellitus by Gender, Age, and Disease Duration 
A. Gender 
Gender DM Status Frequency (n) % Within Gender % of Total p-value 
Male (n=113) Yes 61 54.00 31.10 0.0325*  

No 52 46.00 26.50 
 

Female (n=83) Yes 32 38.60 16.30 
 

 
No 51 61.40 26.00 

 

B. Age Groups 
Age Group DM Status Frequency (n) % Within Age Group % of Total p-value 
18–45 yrs (n=90) Yes 34 37.80 17.30 0.124  

No 56 62.20 28.60 
 

46–60 yrs (n=106) Yes 59 55.70 30.10 
 

 
No 47 44.30 24.00 

 

C. Disease Duration 
Duration DM Status Frequency (n) % Within Duration % of Total p-value 
<5 months (n=92) Yes 45 48.90 23.00 0.699  

No 47 51.10 24.00 
 

>5 months (n=104) Yes 48 46.20 24.50 
 

 
No 56 53.80 28.60 

 

 
 

Table 4: Multivariable Logistic Regression Analysis 
 

Variable Adjusted Odds Ratio (aOR) 95% Confidence Interval p-value 
Male Gender 1.82 1.05 – 3.15 0.033* 

Age >45 years 1.45 0.88 – 2.39 0.142 

Disease Duration >5 months 1.12 0.67 – 1.87 0.664 

 
 

Table 5: Sensitivity Analyses of Diabetes Predictors in Otitis Externa Patients 
 

Analysis aOR (95% CI) p-
value 

Sample Size 
(n) 

Key Finding 

Primary Model (Age, Gender, 
Duration) 

1.82 (1.05–3.15) 0.033* 196 Male gender significant predictor 

Excluding Prediabetes 2.01 (1.12–3.61) 0.019* 174 Stronger association observed 

Age-Stratified (46–60 years) 2.15 (1.20–3.85) 0.010* 106 Association limited to older 

subgroup 

Adjusted for BMI (complete cases) 1.76 (1.01–3.08) 0.047* 168 Association robust after BMI 

adjustment 
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Discussion 
Otitis externa is a common clinical condition with generally 

favorable outcomes; however, its significance increases 

substantially in the presence of systemic comorbidities such 

as diabetes mellitus. The present study demonstrates a 

notably high prevalence of diabetes mellitus (47.44%) 

among patients presenting with otitis externa, highlighting 

a clinically meaningful association between impaired 

glycemic status and external ear infections in this 

population. 

 

The observed prevalence is consistent with previous 

literature reporting a strong association between diabetes 

and ear infections, particularly severe forms such as 

malignant otitis externa [16,17]. Studies have shown that 

diabetes mellitus is present in a substantial proportion of 

patients with necrotizing otitis externa, with reported rates 

ranging from 51% to 93% [18-20]. While the current study 

focused on uncomplicated otitis externa, the high 

proportion of diabetic patients suggests that even milder 

forms of the disease may be closely linked with underlying 

metabolic dysfunction. This reinforces the concept that 

otitis externa may serve as a clinical indicator of 

undiagnosed or poorly controlled diabetes. 

 

A particularly important finding of this study is that 37.6% 

of diabetic cases were newly diagnosed during the study 

period. This highlights a significant burden of undetected 

diabetes within this patient population and underscores the 

potential role of ENT clinical settings as opportunistic 

screening points for metabolic disorders [3,21]. Early 

identification of diabetes is critical, as timely management 

can reduce the risk of both systemic complications and 

recurrent infections. 

 

The association between diabetes mellitus and otitis externa 

can be explained by several pathophysiological 

mechanisms. Chronic hyperglycemia impairs innate and 

adaptive immune responses, particularly neutrophil 

chemotaxis and phagocytosis, thereby increasing 

susceptibility to infections [2,18,22]. Additionally, diabetes-

related microvascular changes compromise tissue 

perfusion, limiting the delivery of immune cells and 

antimicrobial agents to infected sites. These factors 

collectively contribute to increased severity, delayed 

healing, and higher recurrence rates of infections in diabetic 

individuals. Histopathological studies further suggest 

structural damage to neural and vascular components of 

the ear in diabetic patients, which may exacerbate disease 

progression [3,23-24]. 

 

Microbiologically, Pseudomonas aeruginosa remains the 

predominant pathogen in otitis externa, known for its 

biofilm-forming capacity, which complicates treatment and 

contributes to chronicity [15,22]. Although microbiological 

analysis was not performed in this study, it is plausible that 

diabetic patients may be more susceptible to biofilm-

associated infections due to impaired immune clearance. 

Future studies incorporating microbiological profiling 

would provide valuable insights into pathogen-specific 

associations in diabetic populations. 

 

The present study also identified male gender as an 

independent predictor of diabetes mellitus among patients 

with otitis externa. This finding is consistent with some 

epidemiological studies suggesting gender-based 

differences in diabetes prevalence and healthcare-seeking 

behavior. Potential explanations include differences in 

lifestyle factors, occupational exposures, hormonal 

influences, and health awareness. Notably, sensitivity 

analyses demonstrated that this association was particularly 

pronounced in the 46–60 years age group, suggesting that 

middle-aged males may represent a high-risk 

subgroup.[9,19] However, the absence of significant 

associations with age and disease duration in the 

multivariable model contrasts with some prior studies, 

which may be attributed to the relatively narrow age 

distribution and regional demographic characteristics of the 

study population. 

 

From a clinical perspective, these findings have important 

implications. Given the high prevalence of diabetes and the 

substantial proportion of undiagnosed cases, routine 

screening for diabetes mellitus in patients presenting with 

otitis externa should be strongly considered, particularly in 

tertiary care settings. Early detection and management of 

diabetes may not only improve metabolic control but also 

reduce the risk of recurrent or severe ear infections, 

including progression to malignant otitis externa. 

Furthermore, patient education regarding glycemic control, 

ear hygiene, and early symptom recognition is essential, 

especially in high-risk populations. 

 

Limitations 

Several limitations should be considered when interpreting 

the findings of this study. First, the study was conducted at 

a single tertiary care center, which may introduce referral 

bias, as patients presenting to such facilities are more likely 

to have severe or complicated disease. This may limit the 

generalizability of the findings to community-based or 

primary care settings. 
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Second, the cross-sectional design precludes the 

establishment of temporal or causal relationships between 

diabetes mellitus and otitis externa. While an association 

was observed, it cannot be determined whether diabetes 

predisposes individuals to otitis externa or whether other 

underlying factors contribute to both conditions. 

 

Third, certain potentially important confounding variables, 

such as socioeconomic status, glycemic control (HbA1c 

levels over time), smoking status, and detailed comorbidity 

profiles, were not fully assessed or included in the analysis. 

These factors may influence both the risk of diabetes and 

susceptibility to infections. 

 

Fourth, microbiological evaluation was not performed due 

to resource constraints, limiting the ability to correlate 

specific pathogens with diabetic status. Given the known 

role of biofilm-forming organisms in chronic infections, this 

represents an important area for future research. 

 

Fifth, although sensitivity analyses were conducted, missing 

data for certain variables, such as body mass index (BMI), 

may have influenced the robustness of some findings. 

Additionally, reliance on patient recall for disease duration 

may have introduced recall bias. 

 

Conclusion 
The present study demonstrates a high prevalence of 

diabetes mellitus among patients presenting with otitis 

externa at a tertiary care hospital in Swat, Pakistan, 

indicating a significant association between metabolic 

dysfunction and external ear infections. The identification of 

a substantial proportion of previously undiagnosed 

diabetes cases further highlights the importance of routine 

metabolic screening in ENT clinical settings. Male gender 

was found to be an independent predictor of diabetes in 

this population, suggesting the need for targeted screening 

strategies, particularly among middle-aged males. While 

age and disease duration were not significantly associated 

with diabetes status, the overall findings emphasize the 

multifactorial nature of the relationship between systemic 

health and localized infections. 

 

Authors’ Contributions:  
All authors meet the ICMJE criteria for authorship.  
 

Author 1: Substantial contribution to conception and 

design, drafting the manuscript, final approval, agreed to 

be accountable for all the work. 

Author 2: Substantial contribution to conception and 

design, data acquisition, drafting the manuscript, final 

approval, agreed to be accountable for all the work. 

Author 3: Analysis and interpretation of data, drafting the 

manuscript, final approval, agreed to be accountable for all 

the work. 

Author 4: Analysis and interpretation of data, critical 

revision, final approval, agreed to be accountable for all the 

work. 

Author 5&6: Substantial contribution to conception and 

design, drafting the manuscript, final approval, agreed to 

be accountable for all the work. 

Author 7&8: Substantial contribution to conception and 

design, data acquisition, drafting the manuscript, final 

approval, agreed to be accountable for all the work. 

 

References 
1. Facts D. Figures International Diabetes Federation. 

International Diabetes Federation. https://idf.org/about-

diabetes/diabetes-facts-figures 2020. 

http://idf.org/about-diabetes/diabetes-facts-figures/.   

2. Chávez-Reyes J, Escárcega-González CE, Chavira-Suárez E, 

León-Buitimea A, Vázquez-León P, Morones-Ramírez JR, et 

al. Susceptibility for some infectious diseases in patients with 

diabetes: the key role of glycemia. Frontiers in public health. 

2021 Feb 16;9:559595.  

https://doi.org/10.3389/fpubh.2021.559595  

3. Carfrae MJ, Kesser BW. Malignant otitis externa. 

Otolaryngologic Clinics of North America. 2008 Jun 

1;41(3):537-49.  

https://doi.org/10.1016/j.otc.2008.01.004  

4. Rubin J, Victor LY. Malignant external otitis: insights into 

pathogenesis, clinical manifestations, diagnosis, and therapy. 

The American journal of medicine. 1988 Sep 1;85(3):391-8.  

https://doi.org/10.1016/0002-9343(88)90592-X  

5. Sander R. Otitis externa: a practical guide to treatment and 

prevention. American family physician. 2001 Mar 1;63(5):927-37.  

https://pubmed.ncbi.nlm.nih.gov/11261868/  

6. Abdulaziz Al Dawish M, Alwin Robert A, Braham R, Abdallah 

Al Hayek A, Al Saeed A, et al. Diabetes mellitus in Saudi 

Arabia: a review of the recent literature. Current diabetes 

reviews. 2016 Dec 1;12(4):359-68.  

https://doi.org/10.2174/1573399811666150724095130  

7. Rosenfeld RM, Schwartz SR, Cannon CR, Roland PS, Simon 

GR, Kumar KA, et al. Clinical practice guideline: acute otitis 

externa. Otolaryngology—Head and Neck Surgery. 2014 

Feb;150(1_suppl):S1-24.  

https://doi.org/10.1177/0194599813517083  

8. Mittal R, Lisi CV, Gerring R, Mittal J, Mathee K, Narasimhan G, 

et al. Current concepts in the pathogenesis and treatment of 

chronic suppurative otitis media. Journal of medical 

microbiology. 2015 Oct;64(10):1103-16.  

https://doi.org/10.1099/jmm.0.000155  

9. Di Lullo AM, Russo C, Piroli P, Petti A, Capriglione P, Cantone 

E, et al. Malignant otitis external: our experience and literature 

review. The American Journal of Case Reports. 2020 Aug 

18;21:e925060-1.  

https://doi.org/10.12659/AJCR.925060  

https://idf.org/about-diabetes/diabetes-facts-figures
https://idf.org/about-diabetes/diabetes-facts-figures
http://idf.org/about-diabetes/diabetes-facts-figures/
https://doi.org/10.3389/fpubh.2021.559595
https://doi.org/10.1016/j.otc.2008.01.004
https://doi.org/10.1016/0002-9343(88)90592-X
https://pubmed.ncbi.nlm.nih.gov/11261868/
https://doi.org/10.2174/1573399811666150724095130
https://doi.org/10.1177/0194599813517083
https://doi.org/10.1099/jmm.0.000155
https://doi.org/10.12659/AJCR.925060


350 
Journal of Saidu Medical College 

J Saidu Med Coll 2026, Vol 16 (2)  

10. Ghanpur AD, Nayak DR, Chawla K, Shashidhar V, Singh R. 

Comparison of microbiological flora in the external auditory 

canal of normal ear and an ear with acute otitis externa. 

Journal of Clinical and Diagnostic Research: JCDR. 2017 Sep 

1;11(9):MC01.  

https://doi.org/10.7860/JCDR/2017/24983.10556  

11. Chawdhary G, Pankhania M, Douglas S, Bottrill I. Current 

management of necrotising otitis externa in the UK: survey of 

221 UK otolaryngologists. Acta Oto-Laryngologica. 2017 Aug 

3;137(8):818-22.  

https://doi.org/10.1080/00016489.2017.1295468  

12. Byun YJ, Patel J, Nguyen SA, Lambert PR. Necrotizing otitis 

externa: a systematic review and analysis of changing trends. 

Otology & Neurotology. 2020 Sep 1;41(8):1004-11.  

https://doi.org/10.1097/MAO.0000000000002723  

13. Cooper T, Hildrew D, McAfee JS, McCall AA, Branstetter IV BF, 

Hirsch BE. Imaging in the diagnosis and management of 

necrotizing otitis externa: a survey of practice patterns. 

Otology & Neurotology. 2018 Jun 1;39(5):597-601.  

https://doi.org/10.1097/MAO.0000000000001812  

14. Lin SW, Lin YS, Weng SF, Chou CW. Risk of developing sudden 

sensorineural hearing loss in diabetic patients: a population-

based cohort study. Otology & Neurotology. 2012 Dec 

1;33(9):1482-8.  

https://doi.org/10.1097/MAO.0b013e318271397a  

15. Tuon FF, Dantas LR, Suss PH, Tasca Ribeiro VS. Pathogenesis 

of the Pseudomonas aeruginosa biofilm: a review. Pathogens. 

2022 Feb 27;11(3):300.  

https://doi.org/10.3390/pathogens11030300  

16. Al Aaraj MS, Kelley C. Necrotizing (malignant) otitis externa. 

InStatPearls 2023 Oct 29. StatPearls Publishing. 

https://www.ncbi.nlm.nih.gov/books/NBK556138/   

17. Kaya İ, Sezgin B, Eraslan S, Öztürk K, Göde S, Bilgen C, et al. 

Malignant otitis externa: a retrospective analysis and 

treatment outcomes. Turkish archives of 

otorhinolaryngology. 2018 Jun 1;56(2):106.  

https://doi.org/10.5152/tao.2018.3075  

18. Casqueiro J, Casqueiro J, Alves C. Infections in patients with 

diabetes mellitus: A review of pathogenesis. Indian journal of 

endocrinology and metabolism. 2012 Mar 1;16(Suppl1):S27-

36.  

https://doi.org/10.4103/2230-8210.94253  

19. Takata J, Hopkins M, Alexander V, Bannister O, Dalton L, 

Harrison L, et al. Systematic review of the diagnosis and 

management of necrotising otitis externa: highlighting the 

need for high‐quality research. Clinical Otolaryngology. 

2023 May;48(3):381-94.  

https://doi.org/10.1111/coa.14041  

20. González JL, Suárez LL, de León JE. Malignant otitis externa: 

An updated review. American journal of otolaryngology. 2021 

Mar 1;42(2):102894.  

https://doi.org/10.1016/j.amjoto.2020.102894  

 

 

 

 

21. Lee SK, Lee SA, Seon SW, Jung JH, Lee JD, Choi JY, et al. 

Analysis of prognostic factors in malignant external otitis. 

Clinical and experimental otorhinolaryngology. 2017 Sep 

1;10(3):228-35.  

https://doi.org/10.21053/ceo.2016.00612  

22. Hobson CE, Moy JD, Byers KE, Raz Y, Hirsch BE, McCall AA. 

Malignant otitis externa: evolving pathogens and implications 

for diagnosis and treatment. Otolaryngology–Head and Neck 

Surgery. 2014 Jul;151(1):112-6.  

https://doi.org/10.1177/0194599814528301  

23. Morales RE, Eisenman DJ, Raghavan P. Imaging necrotizing 

otitis externa. InSeminars in roentgenology 2019 Jul 

1;54(3):215-226.  

https://doi.org/10.1053/j.ro.2019.04.002  

24. Diouf MS, Barry M, Ndiaye M, Tall A, Ndiaye C, Ndiaye M, et 

al. Malignant external otitis: about 50 cases at Fann hospital 

center. Int J Otorhinolaryngol Head Neck Surg. 2024 Jan. 

https://doi.org/10.18203/issn.2454-5929.ijohns20240051  

https://doi.org/10.7860/JCDR/2017/24983.10556
https://doi.org/10.1080/00016489.2017.1295468
https://doi.org/10.1097/MAO.0000000000002723
https://doi.org/10.1097/MAO.0000000000001812
https://doi.org/10.1097/MAO.0b013e318271397a
https://doi.org/10.3390/pathogens11030300
https://www.ncbi.nlm.nih.gov/books/NBK556138/
https://doi.org/10.5152/tao.2018.3075
https://doi.org/10.4103/2230-8210.94253
https://doi.org/10.1111/coa.14041
https://doi.org/10.1016/j.amjoto.2020.102894
https://doi.org/10.21053/ceo.2016.00612
https://doi.org/10.1177/0194599814528301
https://doi.org/10.1053/j.ro.2019.04.002
https://doi.org/10.18203/issn.2454-5929.ijohns20240051

