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Abstract
We present the case of a 23-year-old right-handed man who presented to an emergency
department in Lusaka, Zambia, with new-onset headaches and focal seizures. He was on
combination antiretroviral therapy (cART) for HIV and had been started on antituberculous
therapy at his local clinic 2 weeks before presentation, based on chest X-ray findings. On
examination, he had subtle weakness and hyperreflexia in his left upper extremity. The re-
mainder of the neurologic examination was normal. Brain CT scan revealed a single, ring-
enhancing, heterogenous mass in the right posterior parietal lobe with marked vasogenic
edema. His laboratory results revealed severe virologic and immunologic failure, and CSF
analysis was unremarkable. He was empirically managed as CNS tuberculosis (TB). Two
months later, his symptoms worsened, and he developed new neurologic deficits, despite
adherence to cART and TB treatment. Repeat imaging subsequently revealed progression of his
underlying CNS process with multiple brain abscesses present, and subsequent investigations
revealed an unusual cause of these lesions. In this case, we review the differential diagnosis for
space-occupying lesions in the context of poorly controlled HIV infection. In particular, we
highlight the approach to these patients in resource-limited settings in the context of diagnostic
limitations and highlight the importance of considering the local epidemiology of neurologic
infections. Finally, this case demonstrates the need to maintain a wide differential diagnosis and
a close monitoring plan for prompt reevaluation of empiric diagnoses when response to empiric
therapy is unexpected.
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Section 1
A 23-year-old right-handed man presented to a hospital in
Lusaka, Zambia, with new-onset headaches and focal seizures
involving his left arm, associated with impaired awareness and
secondary generalization. He was on combination antiretroviral
therapy (cART) for HIV composed of tenofovir, emtricitabine,
and ritonavir-boosted lopinavir with a history of poor viral sup-
pression. Antituberculous therapy (ATT) was started at his local

clinic 2 weeks before presentation based on cough, fever, and
chest radiograph findings suggestive of pulmonary tuberculosis
(PTB). He had no other significant medical history. Examination
revealed subtle weakness and hyperreflexia in his left arm.

Questions for Consideration:
1. What is the localization for his presentation?
2. What is the differential diagnosis?
3. What investigations can help narrow the diagnosis?
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Section 2
This patient presented with focal unaware seizures with
secondary generalization and left arm weakness suggestive
of a right frontoparietal cortical lesion, likely due to a
space-occupying lesion. Given his HIV status, a CNS op-
portunistic infection (CNS OI) was highly suspected.
The most common causes of CNS OIs presenting as space-
occupying lesions in people with HIV (PWH) include
toxoplasmosis, cryptococcomas, and progressive multifo-
cal leukoencephalopathy, all of which typically occur with
CD4+ T-cell counts <100 cells/μL. Primary CNS lym-
phoma, which is associated with Epstein-Barr virus in-
fection, is also possible, typically occurring at CD4+ T-cell
counts <50 cells/μL.1 In addition, in countries such as
Zambia with a high burden of tuberculosis (TB), CNS TB
presenting as a tuberculoma or tuberculous abscess must
also be considered at virtually any CD4+ T-cell count.1

Neuroimaging characteristics and CSF (if not precluded
by neuroimaging findings) may be helpful in further

narrowing the differential diagnosis in new-onset seizures
in PWH.

The patient’s brain CT scan revealed a single, ring-enhancing,
heterogenous mass in the right posterior parietal lobe with
marked vasogenic edema. Full blood count revealed leuko-
penia. The metabolic panel was normal. CSF analysis showed
2 white cells, normal glucose, negative India ink stain, and
negative cryptococcal antigen and toxoplasma antibody tests.
Because of resource constraints, CSF protein and viral PCRs
were unavailable. The normal CSF white cell count was be-
lieved to reflect failure to mount an inflammatory response in
the setting of severe immunosuppression, as evidenced by the
very low CD4 T-cell count and leukopenia. TB PCR was
negative in both CSF and sputum. Plasma HIV viral load and
CD4+ T-cell count were 9,207 cells/mL and 1/mm³, re-
spectively. Serum rapid plasma reagin was negative.

Question for Consideration:
1. How do these results change your differential diagnosis?
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Section 3
Infectious causes of ring-enhancing lesions in immunocom-
promised individuals not mentioned earlier include pyogenic
brain abscess, fungal granuloma, and neurocysticercosis.
Noninfectious etiologies include brain tumors, metastasis,
glioblastoma, radiation necrosis, cortical vein thrombosis,
intraparenchymal hemorrhage/resolving hematoma, and in-
farcts. However, the profound immunocompromised state
kept CNS OIs at the top of the differential diagnosis. The
negative CSF cryptococcal antigen made this less likely. Al-
though toxoplasmosis typically occurs in the basal ganglia,
ring-enhancing lesions in the corticomedullary junctions of
the frontal and parietal lobes are not uncommon. However,
seroprevalence for Toxoplasma gondii antibodies is low in sub-
Sahara Africa, suggesting low levels of infection.2

Given his recent PTB diagnosis, the high burden of TB in
Zambia, the common clinical scenario in which CNS tuber-
culomas paradoxically develop after initiation of ATT,3 and
the notoriously low sensitivity of TB diagnostics in CSF
(sensitivity range ;30%–70%), a working diagnosis of dis-
seminated TB with CNS involvement was made. This is not
an uncommon scenario in low-resourced settings with a high
burden of both TB and HIV because HIV infection increases

the risk of acquiring TB by 20-fold. In Zambia, CNS TB
occurs in approximately 10% of PWH.4 Moreover, tuber-
culomas are a common cause of space-occupying brain lesions
in these settings, although confirming CNS TB is often
challenging.5 High-dose oral prednisolone was added to his
ATT with a planned taper over 4 weeks, carbamazepine
treatment commenced, and his cART regimen was changed in
consultation with infectious diseases specialists, given viro-
logic failure. Although concern for immune reconstitution in-
flammatory syndrome (IRIS) emerging on the new cART
regimen existed, the change in his cARTwas not delayed because
existing data suggest that early optimization of cART in the
setting of TB coinfection improves outcomes. This is in con-
tradistinction to CNS OIs like cryptococcal meningitis in which
delayed optimization and/or initiation of cART is associated
with improved outcomes because of reduced rates of IRIS.

The patient’s symptoms initially improved. However, 2
months later, he presented with severe headache, right eye
ptosis, and vomiting despite adherence to ATT and cART.

Questions for Consideration:
1. What is the differential diagnosis for the worsening
symptoms and new neurologic deficits?
2. What investigations would help arrive at a diagnosis?
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Section 4
In the presence of ATT, continuous progression of tuber-
culomas is unlikely, though not impossible. A new OI
resulting from IRIS is also possible, given his very low CD4+

T-cell count at presentation and the change in cART. How-
ever, given the significant vasogenic edema on initial imaging,
the initial improvement could also be attributed to

corticosteroids rather than the antimicrobial therapy with
tapering of steroids leading to worsening symptoms. Given
the focal findings, brain imaging was indicated, but MRI was
not immediately available in our setting.

Repeat brain CT revealed 3 new brain abscesses. Given
continued progression in the setting of empiric therapy, he
underwent neurosurgical drainage through burr hole. Mi-
crobiological studies were negative. He was empirically initi-
ated on a 4-week cefotaxime course with some improvement.
Six weeks later, however, he developed worsening headaches
and vomiting. The CT scan again showed multiple new brain
abscesses (Figure 1), and a second burr hole was undertaken.
Two weeks later, he developed breakthrough seizures and
right-sided hemiparesis. Brain MRI revealed >10 abscesses,
primarily in the left parieto-occipital lobe with 2 extradural
lesions along previous neurosurgical tracts (Figure 2) with
perilesional edema and left uncal herniation.

Question for Consideration:
1. What is the differential diagnosis for continued progression
despite empiric antituberculous and antibiotic therapies in a
severely immunocompromised PWH?

GO TO SECTION 5

Figure 1 Brain CT Scan

Contrast-enhanced brain computed tomography (CT) scan showing multi-
ple, well-circumscribed, bihemispheric, contrast-enhanced, hypodense
lesions.

Figure 2 Brain MRI Scan

Contrast-enhanced brain magnetic resonance imaging (MRI) scan showing
multiple, well-circumscribed, hypointense lesions and 2 extradural lesions
along drainage tracts (arrows).
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Section 5
The worsening brain abscesses, despite satisfactory compli-
ance to ATT, justified a need for review of the empiric clinical
diagnosis. We considered other CNS infections that cause
space-occupying lesions in immunocompromised individuals,
including fungal infections caused by Aspergillus sp., Blasto-
myces sp., Histoplasma sp., and Coccidioides sp.—whose clin-
ical presentations include brain abscesses, granulomas, and
stroke syndromes6 —and Nocardia sp., neurosyphilis, and
Echinococcus sp., which can each present with multiple brain
abscesses.

Microscopy of the sample collected during the second
drainage identified Nocardia species. The patient was started
on high-dose trimethoprim-sulfamethoxazole (TMP-SMX)
for 12 months. He was also treated with a 10-day course of
meropenem and then transitioned to amoxicillin/clavulonate
because of resource limitations for meropenem. He improved
clinically to the point that his neurologic examination normal-
ized, his seizures stopped, and imaging showed a reduction in the
number of abscesses by the third month of treatment. Clinical
response has now been sustained for >1 year.

Of note, our patient had developed respiratory symptoms before
the onset of neurologic symptoms, which were empirically
treated as PTB. Although it is possible that these were due to
Nocardia sp., resolution of his respiratory symptoms with ATT
suggests that he likely had a coinfection with tuberculosis, which
is not uncommon in the setting of advanced HIV infection.

Discussion
Nocardiosis is an infection that commonly affects immuno-
compromised individuals,7 although one-third of patients are
immunocompetent. Of note, it is believed to be uncommon in
PWH because of TMP-SMX prophylaxis for pneumocystis
pneumonia.8

Nocardia sp. are weakly Gram-positive, acid-fast, filamentous,
branching aerobic bacilli. Nocardiosismanifests as a single-organ
or multifocal disease, with the lung followed by the CNS being
the most common sites.9 Most cases of CNS disease present
with ring-enhancing lesions but are often misdiagnosed as tu-
berculosis, tumors, or other kinds of abscesses due to the low
specificity of neuroimaging findings for Nocardia sp.10 In this
case, the continued progression of lesions despite ATT made
them less likely to be tuberculosis. Signs and symptoms are
nonspecific and include focal neurologic deficits, confusion, fe-
vers, headaches, and seizures.10 Diagnosis requires abscess
drainage and culture. The drug of choice is TMP-SMX for 12
months because it has good CNS penetration and is associated

with lower mortality rates.11 In high-resourced settings, it is
combined with a carbapenem such as meropenem or imipenem,
and the combination is continued until clinical improvement
occurs and Nocardia species identification and antimicrobial
drug susceptibility information can be confirmed.11

In low-resourced settings, with limited access to CSF di-
agnostics, establishing a definitive diagnosis of a CNS in-
fection is often challenging because established algorithms
often require diagnostic investigations unavailable in these
settings. Epidemiology of infectious etiologies also differs
by region, with TB occurring more commonly in low-
resourced settings. Therefore, many patients are managed
presumptively based on the prevailing local epidemiology,
and after other likely etiologies have been excluded with
the available workup. With this backdrop, maintaining a
wide differential diagnosis and developing a close moni-
toring plan become key to promptly reevaluating empiric
diagnoses when the response to empiric therapy is un-
expected, as demonstrated in this case.
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