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Abstract: Mycobacterium avium-intracellulare (MAI) complex is a common opportunistic 

infection that generally occurs in patients with a CD4 cell count less than 75. Current recom-

mendations for prophylaxis include using a macrolide once a week, while treatment usually 

requires a multidrug regimen. Disseminated MAI infections often occur in patients who are 

not compliant with prophylaxis or their highly active antiretroviral therapy (HAART). Many 

manifestations of MAI infection are well documented in human immunodeficiency virus (HIV) 

patients, including pulmonary and cutaneous manifestations, but other unusual manifestations 

such as pericarditis, pleurisy, peritonitis, brain abscess, otitis media, and mastoiditis are sporadi-

cally reported in the infectious diseases literature. This case report is of a 22-year-old female 

who contracted HIV at a young age and who was subsequently noncompliant with HAART, MAI 

prophylaxis, and prior treatment for disseminated MAI infection. Unsurprisingly, the patient 

developed recurrent disseminated MAI infection. The patient’s presentation was atypical, as 

she developed severe otomastoiditis and posterior reversible encephalopathy syndrome. The 

posterior reversible encephalopathy syndrome was thought to be due to the disseminated MAI 

infection or to immune reconstitution inflammatory syndrome. The infection was confirmed 

to be secondary to MAI by culture of the mastoid bone. Microbiological analysis of the MAI 

strain cultured showed resistance to several first-line antibiotics used for prophylaxis against and 

treatment of MAI. This was likely due to the patient’s chronic noncompliance. Otomastoiditis 

secondary to MAI is extremely rare in adults and has been reported in only four case reports 

and one case series previously. Improved clinician education in the diagnosis, treatment, and, 

most important, prevention of MAI and other opportunistic infections is needed. Greater HIV 

screening, appropriate HAART medication administration, and availability of infectious dis-

ease specialists is needed in at-risk populations to help prevent such serious infections. Patient 

education and greater access to care should serve to prevent medication nonadherence and to 

enhance affordability of HAART and prophylactic antibiotics.

Keywords: opportunistic infection, posterior reversible encephalopathy syndrome, acquired 

immune deficiency syndrome, macrolide, multidrug regimen, noncompliance

Introduction
Mycobacterium avium-intracellulare (MAI) is a common opportunistic infection (OI) 

associated with acquired immune deficiency syndrome (AIDS) patients. The organ-

ism is generally ubiquitous in soil and in the environment, but it is readily cleared 

in most human hosts.1 Generally, prophylaxis consists of a once-weekly macrolide 

in patients with a CD4 cell count less than 75.2,3 Like Mycobacterium tuberculosis 

infection, MAI infection often necessitates the use of a multidrug regimen, especially 

in heavily resistant cases.4
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The most common manifestations of MAI infection are 

pulmonary and may present with pneumonia-like symptoms 

or with diffuse lymphadenopathy.1 Disseminated MAI infec-

tion is common in patients with AIDS. Cutaneous manifesta-

tions are less common, but skin lesions have been reported 

and MAI has been isolated from these skin lesions at times.5,6 

Less typical presentations include peritoneal, pleural, pericar-

dial, and intracranial presentations as well as osteomyelitis 

due to MAI infection.1,5–14

MAI infections are typically associated with immuno-

suppressed states, the most common of which is AIDS. One 

study reported the 5-year all-cause mortality rate of patients 

with untreated pulmonary MAI infection to be as high as 

33%, while the same study found patients with treated MAI 

infection still had a 5-year mortality rate of 22%.15 In a study 

from Taiwan, treated disseminated infection was reported as 

having 30% mortality.16 The underlying immunosuppressed 

state is likely contributing to these high mortality figures, but 

it remains evident that MAI infections – particularly, dissemi-

nated MAI infections – are a growing menace among AIDS 

patients and other immunosuppressed patient populations.

The ability of MAI to disseminate in many organs means 

it is imperative that unusual sites of infection are reported 

and that the clinician maintains a high level of suspicion and 

tests for MAI infection in susceptible patients. The present 

case of otomastoiditis due to MAI represents an unusual 

site of pathogenesis for this organism. A literature review 

performed for MAI mastoiditis and otomastoiditis showed 

only four cases reported in the literature for adult patients, as 

well as a case series in four children.17–21 Another treatment 

challenge of MAI cases is emerging drug resistance. Drug 

resistance in MAI infection is being identified as a common 

reason for treatment failure with macrolides, and treatment 

alternatives for those who fail macrolide therapy are limited, 

which is why experts recommend avoidance of the creation 

of resistant MAI strains.22 One Spanish study showed that 

an alarming 50% of MAI strains were found to have some 

resistance to one or more classes of antibiotics used to treat 

MAI infections (macrolides, quinolones, and rifampin and 

rifabutin).23

The patient in this case report, a 22-year-old female with 

AIDS and otomastoiditis due to MAI, would only be the ninth 

patient, and the third adult, reported with this rare manifesta-

tion of the OI MAI. In addition to this manifestation, this 

patient also developed posterior reversible encephalopathy 

syndrome (PRES) during the course of her MAI treatment; 

this development was thought to be due to MAI infection or 

to Immune Reconstitution Inflammatory Syndrome  (IRIS). 

The patient gave her informed consent for the presentation of 

this case’s findings under the condition of anonymity. Every 

necessary measure to preserve patient confidentiality has 

been undertaken in the presentation of this case.

Case report
A 22-year-old female with a long history of infection with 

the human immunodeficiency virus (HIV)/AIDS presented 

to the emergency department at Olive View-UCLA Medical 

Center with ear pain, weight loss, malaise, and night sweats. 

The patient was first diagnosed with HIV at age 9, and it 

was uncertain if she contracted HIV congenitally from her 

mother, who was HIV positive, or from a subsequent sexual 

assault by her stepfather, who was also HIV positive. The 

patient started highly active antiretroviral therapy (HAART) 

thereafter, but she had been homeless at times and had 

found it difficult to access care. This difficulty in access 

resulted in periods of compliance punctuated by periods of 

medication nonadherence. Prior to this presentation, she 

had been treated for pulmonary MAI infection as well as 

Pneumocystis jiroveci pneumonia at an outside institution 

in 2008.

In August of 2009 the patient was diagnosed with pul-

monary MAI and later with disseminated cutaneous MAI 

when a rash on her upper arms and thighs was biopsied and 

the culture returned positive for MAI. In October of 2009 the 

patient reported a history of a MAI bone infection in her left 

thumb; subsequently, the infection was surgically removed 

and replaced with filler, with a plan for a future bone graft. 

The patient was placed on the following HAART regimen, 

with which she was noncompliant: emtricitabine-tenofovir, 

raltegravir, and etravirine. The patient’s MAI regimen, with 

which she was only sporadically compliant, was azithromy-

cin, dapsone, and levofloxacin.

After coming to the emergency department, the 

patient was started on empiric broad-spectrum antibiotics 

(vancomycin and piperacillin-tazobactam) and was noted to 

be hypothermic to 35.5°C but hemodynamically stable. The 

patient’s left ear was noted to be tender on manipulation of 

the pinna, and her left external ear canal was filled with puru-

lent discharge, obscuring her left tympanic membrane from 

view. The patient’s lung and cardiovascular examinations 

were unrevealing, but hepatomegaly and splenomegaly were 

noted (liver span, about 20 cm; spleen size, 16 cm). Her upper 

arms and thighs were notable for an annular erythematous 

lesion that was reportedly biopsied at an outside hospital and 

showed cutaneous MAI infection. Her neurological examina-

tion was most notable for bilateral brisk (3+/5+) reflexes.
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The patient’s laboratory testing on admission showed that 

her electrolytes and liver function tests were normal, except 

for a mildly elevated alkaline phosphatase level and a low 

serum albumin level, likely secondary to malnutrition. The 

patient was noted to be leukopenic and her complete blood 

count showed a microcytic hypochromic anemia, but she was 

not noted to be thrombocytopenic.

HIV serologies and the HIV polymerase chain reac-

tion test were positive, with HIV RNA at 236,119 copies/

mL. The patient suffered a seizure 2 days after admission 

and thus cerebrospinal fluid (CSF) analysis was obtained, 

the results of which were negative. The Veneral Disease 

Research Laboratory test, M. tuberculosis serological 

testing, and serology for Coccidioidomycosis immits, 

Histoplasma Capsulatum, and Cryptococcus Neoformans 

were all negative.

The patient received a computed tomography (CT) scan 

of her brain on the day of admission, given the ear and mas-

toid process pain and the abnormal findings on neurological 

examination. The CT scan showed opacification of the mas-

toid air cells and probable left otomastoiditis, so magnetic 

resonance imaging (MRI) was subsequently performed. A CT 

of the temporal bone showed left otomastoiditis, generalized 

cerebral atrophy atypical for age and consistent with HIV, 

and a rim of aeration around debris in the right mastoid air 

cells, which also suggested some infection. A sagittal cut of 

the left mastoid from the preoperative CT, the right mastoid 

from the preoperative CT, and the post operative CT scan 

showing the appearance of the left mastoid process after 

surgery are shown for comparison in Figure 1.

Based on the patient’s weight loss and low CD4 count, a dis-

seminated OI was suspected. Imaging of the ear canal/temporal 

bone and ear was obtained, given the patient’s ear pain. The 

imaging clearly showed otomastoiditis, and, given the clinical 

picture of ear pain, a mastoidectomy was scheduled and bone 

biopsies were obtained to identify the causative organism.

Given the patient’s night sweats and weight loss, there 

was a concern for M. tuberculosis infection – particularly, 

disseminated tuberculosis. Tuberculosis was not isolated from 

the bone biopsy tissue culture or from any other body fluid 

culture. However, MAI was identified on several smears and 

cultures of induced sputum, an aspirate from a left supra-

clavicular lymph node biopsy, and several stool specimens. A 

skin biopsy of the patient’s skin lesions again showed MAI on 

a smear. As mentioned, the patient suffered a seizure 2 days 

after admission, and CSF was obtained via lumbar puncture 

as part of a workup to investigate whether her seizure was 

due to an infectious etiology. The CSF analysis initially 

Figure 1 Imaging of the mastoid processes, demonstrating left otomastoiditis: (A) preoperative temporal bone computed tomography (CT) performed on January 13, 2010, 
and showing left-sided otomastoiditis with opacification (arrow indicates inflamed mastoid air cells); (B) preoperative temporal bone CT performed on January 13, 2010, and 
showing normal right-sided mastoid air cells without opacification (arrow indicates comparable area that shows the normal appearance of mastoid air cells); (C) postoperative 
temporal bone CT performed on February 19, 2010, and showing postoperative and postantibiotic resolution of left-sided otomastoiditis (arrow indicates the original area). 
Note: Some parts of the mastoid process were removed intraoperatively.
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Figure 2 Imaging of the central nervous system post seizure showing posterior reversible encephalopathy syndrome versus Mycobacterium avium-intracellulare cerebritis/
meningitis versus immune reconstitution inflammatory syndrome. (A) Brain magnetic resonance imaging (MRI) with gadolinium performed on January 16, 2010, and showing 
bilateral occipital lobe and left temporal lobe edema. The appearance is diagnostic of cerebral edema and could be suggestive of posterior reversible encephalopathy 
syndrome (arrow indicates gyri with obliterated sulci, suggestive of cerebral edema). (B) Brain MRI with and without gadolinium performed on February 22, 2010, and 
showing resolution of the cerebral edema after a long course of treatment for Mycobacterium avium-intracellulare (arrow indicates a comparable area showing gyri with distinct 
sulci, suggesting resolution of cerebral edema).

showed no leukocytes, and an acid-fast bacillus smear was 

also negative, but the culture of the CSF grew MAI several 

weeks later.

The patient received a brain MRI after the seizure, and 

another MRI was performed some weeks after that episode. The 

first brain MRI (Figure 2A) showed left-sided cerebral edema 

of the occipital and temporal lobes and a radiographic appear-

ance consistent with PRES. The follow-up MRI performed after 

the patient’s discharge from hospital showed resolution of the 

cerebral edema and the cerebritis/meningitis (Figure 2B).

A chest X-ray of the patient revealed a wide mediastinum 

and was suggestive of pulmonary hilar lymphadenopathy. 

A CT scan of the chest was thus performed and this confirmed 

diffuse hilar lymphadenopathy of the chest. The largest 

lymph node measured 4.5 × 3.0 cm. The most demonstrative 

chest CT images are shown in Figure 3.

Hospital course
After the diagnosis and the medical and surgical treat-

ment of MAI otomastoiditis, the patient was continued 

on moxifloxacin, ethambutol, rifabutin, azithromycin, and 

dapsone. The patient was discharged and readmitted twice 

with continuing sequelae of disseminated MAI infection. 

She continues to suffer from overwhelming MAI infection, 

and she has a low CD4 count that has not yet improved as 

IRIS has delayed the restart of HAART. The patient has also 

suffered side effects from the five-medication MAI regimen 

outlined earlier – namely, pancytopenia due to the dissemi-

nated MAI infection and the dapsone. The patient remains 

on prophylactic trimethoprim-sulfamethoxazole, given her 

history of Pneumocystis Jirovecii pneumonia; on fluconazole 

as fungal infection prophylaxis; and on acyclovir as varicella 

zoster prophylaxis, given her low CD4 count. The patient 

remains critically ill and her MAI remains refractory to the 

multidrug treatment regimen.

Discussion
MAI can be a very challenging OI to diagnose and treat, 

and it is becoming a greater infectious challenge because of 

drug resistance.22,23 As in the case presented here, patients 

with MAI – particularly, disseminated MAI – are usually 

quite immunosuppressed because of transplant medications 

or advanced HIV/AIDS.11 Typically, MAI causes pulmonary 

symptoms, but diverse disease manifestations including 

intracranial abscess, bursitis, and many other sites of involve-

ment have been described previously.7,24 Like these examples, 

MAI otomastoiditis is reportable since it is an exceedingly 

rare manifestation of a fairly common OI. The great variety 

of unusual presentations is what makes MAI so difficult to 

treat clinically, and it is important to look for MAI infection in 

susceptible immunosuppressed patients who may not neces-

sarily present with the usual pulmonary, gastroenterological, 

and cutaneous symptoms typical of MAI infection.

Otomastoiditis usually requires surgical intervention, 

and this case was no exception. Bacterial otitis media 

and otomastoiditis are usually childhood illnesses and 

are epidemiologically rare in adults. MAI otomastoiditis 

in an immunosuppressed adult is thus a very noteworthy 
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presentation, especially since until now it has been reported 

in only three adults with AIDS.17–21 Both the severity of 

the disseminated MAI in the present patient and the resis-

tance to multiple antibiotics make this case one of great 

interest. The reported 5-year mortality rates from pulmo-

nary MAI mentioned earlier are rather alarming, but the 

mortality rate of disseminated MAI is even higher than  

these.15

Another salient feature of this presentation is the patient’s 

development of PRES from either IRIS or central nervous 

system extension of the MAI. PRES has been previously 

reported in the setting of MAI infection, but it was attributed 

to hypercalcemia caused by extensive MAI infection.25 In the 

present case, hypercalcemia was absent and PRES could have 

been due to MAI extension from the otomastoiditis into the 

central nervous system, as evidenced by the positive MAI 

cultures in the CSF, or due to IRIS.

The emphasis in management of MAI infections is on pre-

vention. The high mortality rate, even with pulmonary MAI, 

demands that attention be paid to prophylactic macrolide 

administration. Patients with Cavitating MAI lesions have a  

mortality rate as high as 28% with treatment, similar to the 

mortality rate of those patients with disseminated MAI.15,16 

HIV patients are at a very high risk for mycobacterial infec-

tion, with one study showing 55% of patients diagnosed with 

a mycobacterial infection (tuberculous or nontuberculous) 

were HIV positive.16 This is quite a problem, as tuberculous 

and nontuberculous mycobacterium are steadily becoming 

more resistant, and much of this resistance is occurring in 

patients susceptible to OIs, such as AIDS patients.16 One 

Figure 3 Imaging of the chest showing lymphadenopathy as of January 12, 2010: (A–C) multiple cuts of a computed tomography scan of the chest with intravenous contrast, 
showing multiple areas of perihilar lymphadenopathy and with the largest lymph node measuring 4.5 × 3.0 cm (arrows indicate lymphadenopathy).
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reason for this is that some of these patients are only periodi-

cally being compliant with HAART and antimycobacterial 

therapy because of financial reasons, ultimately resulting in 

HIV and mycobacterial resistance.

Conclusion
The emergence of multidrug-resistant tuberculosis and 

MAI is a hazard to HIV/AIDS patients, immunosuppressed 

patients, and to the population at large. Improved clinician 

education in the diagnosis, treatment, and, most important, 

prevention of MAI and other OIs is needed. Greater HIV 

screening, appropriate HAART medication administration, 

and availability of infectious disease specialists is needed in 

at-risk populations to help prevent such serious infections. 

Patient education and greater access to care should serve to 

prevent medication nonadherence and to enhance afford-

ability of HAART and prophylactic antibiotics. Preventing 

such dramatic immunosuppression by preventing progres-

sion from HIV to AIDs will decrease the burden of OIs and 

will therefore also help decrease the development of drug-

resistant OIs like the extremely drug-resistant MAI seen in 

the case reported here.
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