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Background: Fungal infections are known for their chronicity and latency and are difficult to eradicate. The pathophysiology of
these invading pathogens and the resulting alteration of the immune system are not fully understood. Fungal meningitis is
associated with significant rates of morbidity and mortality, especially among immunocompromised patients. Cryptococcosis,
an infection secondary to the fungus Cryptococcus, is one of the most important opportunistic infections among patients
with human immunodeficiency virus (HIV), and expediting treatment is crucial.
Case Report: We report the case of a 28-year-old male with HIV who had a simultaneous co-infection with cryptococcal
meningitis and Mycobacterium avium complex (MAC). The patient required a 2-week induction phase of antifungal medication
with amphotericin B and flucytosine. Despite aggressive initial therapy and the patient’s significant clinical improvement, his
radiologic findings and lumbar puncture showed persistent cryptococcal infection.
Conclusion: Concurrent infection with cryptococcosis and MAC is extremely rare even in immunosuppressed patients. In our
case, the concurrent infection was associated with a prolonged course of therapy during the induction phase for cryptococcosis.
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INTRODUCTION
Fungal infections are known for their chronicity and latency
and are difficult to eradicate. The pathophysiology of these invading pathogens and the resulting alteration of the immune
system are not fully understood. Fungal meningitis is associated with significant rates of morbidity and mortality, especially among immunocompromised patients. Cryptococcosis,
considered one of the most important opportunistic infections
among patients with human immunodeficiency virus (HIV),
has an estimated mortality of >600,000 deaths annually
worldwide.1,2 Among adults with HIV infection, cryptococcal
meningitis is the most common form of meningitis, especially
in the parts of the world with high HIV seroprevalence.2 Immunocompromised patients can present with cryptococcal infection involving almost any organ; however, the organs most
commonly affected are the central nervous system and
lungs.3-5 Symptoms of cryptococcal meningitis include headache, cranial neuropathy, and lethargy, with symptoms of
meningeal irritation occurring less frequently.5 A patient with
HIV and cryptococcosis may present with a focal neurologic
deficit and signs of increased intracranial pressure.3-6

Cryptococcosis is diagnosed by isolating the clinical specimen from cerebrospinal fluid or detecting the cryptococcal
antigen in serum.3 Treatment of cryptococcosis has 3
steps: administration of antifungal treatment, management
of increased intracranial pressure, and restoration of the immune system upon initiation of antiretroviral therapy.3,4 A longitudinal study conducted in Zambia showed a 100%
mortality rate among patients with cryptococcal meningitis;
death occurred by 7 weeks in a group that did not receive
antifungal therapy and by 6 months in a group treated with
fluconazole.7 The authors concluded that treatment was inadequate. The current treatment recommendation is a 2week induction phase with amphotericin B and flucytosine
to treat cryptococcosis; this combination is considered the
most potent regimen.3-5
Persistent cryptococcosis is not uncommon, and patients
with elevated intracranial pressure and fungal burden have a
higher rate of mortality compared to patients with low fungal
burden and normal intracranial pressure.8 Factors that play a
major role in persistent infection include the impaired phagocytosis ability of T cells that extends the survival of Cryptococcus, mechanisms developed by Cryptococcus to
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Figure 1. Initial magnetic resonance image of the brain with contrast shows
multiple ring-enhancing lesions involving the posterior right parietal lobe, inferior left frontal lobe, and left parietal lobe (thin arrows) with extensive surrounding vasogenic edema signal evident on T1 and T2 weighted images (bold
arrows).
circumvent host immune cells, and nasal colonization.9-11 A
study in China found incidence rates of cryptococcosis and
Mycobacterium avium complex (MAC) among patients with
HIV of 8% and 11.3%, respectively.12 Co-infection with cryptococcosis and MAC is extremely rare even in immunocompromised individuals. We present the case of a 28-year-old
male newly diagnosed with HIV who had co-infection of
cryptococcosis and MAC.

CASE REPORT
A 28-year-old male with no significant medical history presented to the emergency department with a 1-month history
of headache that he described as band-like. The headache
started gradually; became worse during the previous
month; and was associated with fever, diplopia, altered sensorium nausea, 10-pound weight loss, productive cough, occasional bloody sputum, and significant night sweats. The
patient denied recent travel and intravenous drug abuse.
He is a 10-pack-year smoker, is monogamous, and works
as a carpenter. Physical examination showed fever and
tachycardia, Glasgow Coma Scale score of 15, mild neck
stiffness, and intact neurologic examination.
Complete blood count and comprehensive metabolic
panel showed normal values except for normocytic anemia.
HIV antibodies were positive; the patient’s CD4 count was
16, and viral load was >500,000 copies/mL. Diagnosis of
2

Cryptococcus neoformans infection was confirmed based
on positive blood culture; amplified chlamydia DNA and
Neisseria gonorrhoeae were negative. Chest x-ray showed
mildly prominent central hilar interstitial attenuation without
focal consolidation. Brain magnetic resonance imaging
(MRI) showed multifocal ring-enhancing lesions with extensive associated vasogenic edema throughout the bilateral
convexities (Figure 1). Chest computed tomography scan
showed a cavitary-appearing lesion in the right lower lobe
peripherally with a relatively thin wall (Figure 2).
Treatment with amphotericin B liposome intravenous
300 mg daily and oral flucytosine 1,500 mg 4 times daily
was initiated. Because of the high index of suspicion that
the patient also had toxoplasmosis, oral pyrimethamine
500 mg daily and oral sulfadiazine 1,500 mg 4 times daily
were started as well. Given the patient’s significant vasogenic edema, dexamethasone was initiated with a loading
dose of 10 mg followed by a dose of 4 mg 4 times daily;
the dexamethasone was tapered with a decrease of 50%
of dose per week until complete cessation by the fifth
week. For the cavitary lesion of the lung, we adopted watchful waiting given improvement of his cough and night sweats
and his ability to breathe without the need for oxygen. Because of the patient’s CD4 count, prophylaxis for Pneumocystis pneumonia with oral sulfamethoxazole/trimethoprim
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Figure 2. Computed tomography of the chest with contrast shows evidence of
a peripheral thin-walled cavitary lesion involving the right lower lobe.
800/160 mg daily and oral azithromycin 1,200 mg weekly
were initiated.
Sputum acid-fast bacilli culture was positive for MAC, and
oral azithromycin 1,200 mg weekly (administered for 3
weeks) was switched to a daily dose. In addition, oral rifampin 300 mg, oral ethambutol 400 mg, and oral pyrimeth-

amine 25 mg daily were started with treatment plan
intention for 6 months.
Repeat brain MRI 3 weeks after initiation of treatment
showed a stable cryptococcal mass and a stable number
and distribution of the multiple T2 hyperintense lesions
throughout the supratentorial brain parenchyma, with a

Figure 3. Posttreatment magnetic resonance image of the brain without contrast shows stable multifocal lesions unchanged in size involving the posterior
right parietal lobe, inferior left frontal lobe, and left parietal lobe (thin arrows)
with significant improvement of surrounding vasogenic edema in comparison
to prior imaging; however, the actual lesion remained the same (bold arrows).
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notable reduction in associated vasogenic edema (Figure 3).
Initially, no lumbar puncture had been done in the setting of
the original MRI findings; however, 3 weeks after initiation of
treatment, lumbar puncture was performed and showed normal opening pressure and normal glucose and protein. The
lumbar culture was positive for C neoformans with a positivity
of >1:256. Leukemia/lymphoma screen and tests for Mycobacterium tuberculosis DNA by polymerase chain reaction
(PCR), Toxoplasma gondii PCR, JC virus DNA PCR, and
Epstein-Barr virus PCR were negative.
The patient was hospitalized for 4 weeks. Upon discharge,
his medications were adjusted to treat his cryptococcal meningitis, vasogenic edema, and MAC infection. Because the
patient had finished his induction phase for cryptococcosis
with intravenous amphotericin B and oral flucytosine, therapy with oral fluconazole of 400 mg for 1 dose followed by
200 mg daily for the next 12 weeks was prescribed. For the
patient’s vasogenic edema during hospitalization, he had received a loading dose of intravenous dexamethasone of
10 mg, followed by slow and prolonged tapering during his
hospital stay and on discharge. For his MAC infection, the
patient was prescribed oral rifampin 300 mg daily, oral ethambutol 400 mg daily, and oral pyrimethamine 25 mg daily
with treatment plan intention for 6 months. Follow-up with
the infectious disease service and initiation of highly active
antiretroviral therapy were planned.

DISCUSSION
Presentation with symptoms such as headache, altered sensorium, and focal neurologic deficit in immunocompromised
patients requires immediate investigation to identify lifethreatening conditions in this susceptible population.3,5,6 Our
patient presented with a 1-month history of headache that persisted despite his taking over-the-counter pain medications.
The increase in the severity of his headache during the
month might reflect an increase in the size of his brain lesion
and the progression of cryptococcosis. Central nervous system
involvement of cryptococcosis is most likely secondary to hematologic spread.3,13 In our case, ophthalmic involvement
and diplopia were most likely secondary to the increase in intracranial pressure caused by multiple cryptococcal lesions, the
presence of the intracranial infection alone,14 or direct invasion
of the fungal pathogen to the ophthalmic neurons.
We delayed starting antiretroviral treatment until after the
fifth week in the setting of cryptococcal meningitis. Bisson
et al reported that the benefit of an early start of antiretroviral
treatment is outweighed by potentially serious complications
such as immune reconstitution inflammatory syndrome.15
Moreover, Boulware et al investigated early antiretroviral
treatment initiation (1-2 weeks after diagnosis) and late antiretroviral treatment initiation (5 weeks after diagnosis)
among patients who had HIV and cryptococcal meningitis.16
Their results showed that mortality among the patients who
were treated earlier was significantly higher than in patients
who received later antiretroviral treatment initiation (45% vs
30%; hazard ratio for death, 1.73; P = 0.03).
Among immunocompromised patients, the differential diagnoses should be expanded to include pulmonary involvement of uncommon bacterial, fungal, or viral infection.
Examples of common etiologies of opportunistic lung infections are Mycobacterium species, Pneumocystis jiroveci,
and cytomegalovirus.3,4
4

Similarities among these infections can overlap. For example, in pulmonary cryptococcosis, the radiologic finding is not
conclusive, and nonspecific findings such as diffuse infiltrates, cavitary lesions, and hilar lymphadenopathy have
been described in case reports.17,18 In our case, the patient’s
symptoms of productive cough, night sweats, and significant
weight loss coupled with the acid-fast bacilli culture that grew
MAC confirmed the diagnosis of MAC infection.

CONCLUSION
Neurologic symptoms in immunocompromised individuals necessitate immediate medical attention, and radiologic
investigation is crucial to monitor treatment response. Cryptococcosis infection is a concern for immunocompromised
patients, especially those with HIV, and co-infection with
cryptococcosis and MAC is rare. Close clinical follow-up
and repeat imaging studies, including brain MRI, to evaluate
for persistent disease are highly recommended.
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