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ABSTRACT
We performed a 15-year retrospective audit of all cases of malignant otitis externa (MOE) referred to Alice Springs Hospital in 
Central Australia from 2009 to 2024, the largest Australian series of MOE. Data on demographics, risk factors, microbiological 
culture results, management and outcomes were collected, identifying 64 cases of MOE, with the incidence increasing over time. 
The incidence of MOE was associated with Indigenous status and the presence of diabetes mellitus and chronic kidney disease. 
Pseudomonas, Staphylococcus aureus and fungal pathogens predominate as causal agents. Complications and mortality were 
common.
JEL Classification: Indigenous health, Social determinants of health, Endocrine system diseases, Infectious diseases, 
Otorhinolaryngologic diseases, General medicine

1   |   Introduction

Malignant otitis externa (MOE) is a severe, progressive infection 
of the external auditory canal spreading to the temporal bone 
and skull base. Research in Australia, particularly in remote 
populations, is scarce. Two previous studies of MOE in Australia 
have occurred—a single-centre New South Wales cohort of 24 
cases [1] and a Northern Territory review of 9 cases [2].

Central Australia, a geographically vast area with a dispersed 
and decentralised population, has a significantly increased 
burden of infectious disease compared with other Australian 
regions [3]. The Central and Barkly regions of the Northern 
Territory compose about 60% of the land mass of the Northern 
Territory, with a population of approximately 48,000, of whom 
18,500 people live remotely. We aimed to summarise the epide-
miology of MOE in this region, which has not previously been 
described.

2   |   Methods

We undertook a 15-year retrospective audit of all cases of MOE 
managed at Alice Springs Hospital, which provides tertiary-
level care for the Central and Barkly regions of the Northern 
Territory, auditing all separations coded as ‘H60.2—Malignant 
Otitis Externa’ between 1 May 2009 and 30 April 2024. Episodes 
relating to the same patient were grouped to remove duplica-
tion, with manual chart review to confirm that the diagnosis 
of MOE was appropriate. Data on demographics, risk factors, 
microbiological culture results, management and outcomes 
were collected. We reported our study in accordance with 
the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines (Supporting Information). 
Further methodological detail can be found in the Supporting 
Information. Total population data for the region studied were 
obtained from the Australian Bureau of Statistics (Supporting 
Information, Table S3).
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Indigenous oversight, engagement, governance and review 
were undertaken with the Alice Springs Hospital Aboriginal 
Engagement and Strategy Unit, who reviewed the original 
study design and protocol, provided feedback and assent and 
were involved in governance throughout the period of data 
collection and dissemination of findings. Ethics approval was 
granted by the Human Research Ethics Committee of Northern 
Territory Health and Menzies School of Health Research (HREC 
2024-4902).

TABLE 1    |    Demographics, risk factors, microbiology culture results, 
antimicrobial therapy, surgery, complications and outcomes.

Number

Total 64

Demographics

Median age at diagnosis (years) 
(interquartile range [IQR])

56 (49–62)

Female sex 34

Aboriginal and/or Torres Strait Islander 64

Modified Monash Model remoteness

6 (remote) 12

7 (very remote) 52

Risk factors

Diabetes mellitus 63

Chronic kidney disease 55

End-stage renal disease 37

Median time on dialysis (years) (IQR) 6.0 (3.0–9.0)

Chronic suppurative otitis media 37

Immunosuppressed (renal transplant) 1

HTLV-1 28/57

Currently smoke 23/35

Alcohol use disorder 29/39

Microbiology

Any positive microbiology results 61

Pseudomonas aeruginosa 42

Staphylococcus aureus 12

Other bacterial 18

Fungal culture positive (total) 20

Scedosporium spp. 6

Apergillus spp. 1

Candida spp. 11

Yeast not otherwise specified 1

Fungal elements seen only 1

Antimicrobial therapy

Any systemic antimicrobial therapy 63

Antipseudomonal (total) 61

Cefepime 2

Ceftazidime 23

Ciprofloxacin 33

Meropenem 6

(Continues)

Number

Piperacillin–tazobactam 38

Ticarcillin–clavulanate 5

Other systemic antibiotic (total) 23

Amoxicillin–clavulanate 8

Clindamycin 2

Vancomycin 13

Other antibiotic 7

Antifungal (total) 14

Amphotericin 2

Anidulafungin 1

Fluconazole 2

Posaconazole 2

Voriconazole 10

Other antifungal 1

Surgery 28

Biopsy/polypectomy 25

Debridement 2

Mastoidectomy 2

Complications 22

Intracranial complications 11

Cranial nerve palsies (total) 17

Facial 14

Facial and lower cranial 1

Lower cranial 2

Outcomes

Infection cured 44/59

Relapse post-treatment 11/52

Died related to MOE 9

Outpatient follow-up 34

Note: Denominators have been included in cases where data were not available 
for all patients.
Abbreviations: HTLV-1, human T-lymphotropic virus-1; IQR, interquartile 
range; MOE, malignant otitis externa.

TABLE 1    |    (Continued)
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3   |   Results

The patient episode search returned 179 episodes. Following 
deduplication, 67 patients were identified. Three patients in-
correctly coded as having MOE were excluded, leaving 64 
patients. Data are summarised in Table  1. Where there was 
missing data, individual denominators delineating the num-
ber of patients for whom data were available have been in-
cluded for clarity.

The median age at diagnosis was 56 years (interquartile range, 
49–62 years), with 34/64 female patients. All cases occurred in 
Aboriginal and/or Torres Strait Islander patients. Fifty-two pa-
tients lived very remotely (Modified Monash Model [4] = 7), 63/64 
had diabetes mellitus, 55/64 had chronic kidney disease, 28/57 
had an infection with human T-lymphotropic virus-1 (HTLV-1), 
37/64 had chronic suppurative otitis media, 23/35 smoked at the 
time of diagnosis, and 29/39 had alcohol misuse disorder.

The incidence of MOE over the study period was 9.08 per 100,000 
person years (2.10–19.3; 95% confidence interval [CI], 6.86–
11.30) (Supporting Information, Table  S1, Figure  S1), and re-
mote incidence was 18.35 per 100,000 person years (0–38.7; 95% 
CI, 13.36–23.34) (Supporting Information, Table S2, Figure S2). 
Total incidence and incidence in very remote patients increased 
over the study period.

Positive microbiology results were present in 61/64 of cases, of 
which 42/61 were positive for Pseudomonas aeruginosa, 12/61 
for Staphylococcus aureus and 20/61 for fungal species, includ-
ing six Scedosporium species.

Surgery was performed in 28/64 patients, and 63/64 received 
systemic antimicrobial therapy, of which 61/63 received an-
tipseudomonal therapy, 23/63 received other systemic an-
tibiotic therapy and 14/63 received antifungal therapy. 
Intracranial complications occurred in 11/64, and cranial 
nerve palsies in 17/64. Clinical cure was achieved in 44/59 pa-
tients, 11/52 of patients had a relapse after treatment, and 9 
died due to MOE.

4   |   Discussion

At the date of publication, this is the largest study of MOE in 
Australia. Overseas data suggest an MOE incidence of about 
0.22 cases per 100,000 person years [5], whereas our data sug-
gest the incidence in remote Central Australia may be 100-fold 
higher. Additionally, patients in our study had a notably lower 
median age, at 56 versus 73 years [6]. Rates of pseudomonal and 
fungal infection in our cohort were similar to other Australian 
data [1, 2]. Scedosporium is highlighted as an important fungal 
pathogen in MOE. Mortality related to MOE was lower in our 
study compared with historical NT data  [2]. Rates of cranial 
nerve palsy were similar to overseas data [7].

All patients who presented with MOE in our study were 
Indigenous. Although a large proportion of people identify 
as Indigenous in Central Australia (41.2% in total, 80.0% in 
remote communities) [8], this highlights the different health 

experiences of Indigenous and non-Indigenous Australians, 
which is particularly marked in Central Australia. Diabetes 
and chronic kidney disease were also near universal in our 
patient cohort.

Among the patients tested, HTLV-1 infection was common. An 
association between MOE and HTLV-1 infection has not been 
previously described. Although rates of HTLV-1 infection in re-
mote Central Australia can be extremely high, approaching 40% 
in some remote communities [9], this finding is noteworthy and 
further research is required.

This study is limited by its retrospective, observational de-
sign, and caution is advised in interpreting associations, par-
ticularly in the context of many interdependent confounding 
factors and areas of incomplete data availability. The study 
period also included the coronavirus disease 2019 pandemic, 
which, while Central Australia was relatively unaffected by 
lockdowns and other barriers to healthcare access, may have 
exerted an effect. It is also possible that some cases of MOE 
were unrecorded due to patients not accessing healthcare ser-
vices or declining transfer to Alice Springs Hospital. Despite 
these limitations, we believe that we have relatively com-
plete epidemiological capture of MOE within the Central and 
Barkly regions of the NT.

5   |   Conclusion

In Central Australia, MOE is disproportionally frequent and 
is associated with Indigenous status, diabetes mellitus and 
chronic kidney disease. Pseudomonas, S. aureus and fungal 
pathogens were most frequently identified, and intracranial 
complications, cranial nerve palsies, relapse and death were 
common.
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