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Section 1
A 48-year-old woman was transferred to our service with confusion and a change in her
personality. She had presented initially with several days of malaise, abdominal pain, and
nonproductive cough. She had also experienced multiple mechanical falls at home and reported
weight loss of 20 pounds over 1 month. Her examination was notable for mild epigastric
tenderness without guarding, a blunted and indifferent affect, difficulty with multistep com-
mands, and recall of 0/3 objects after 5 minutes. She was otherwise alert and oriented with
normal cranial nerve, upper extremity, and lower extremity examinations. CT of the head was
performed as part of her initial evaluation (figure, A–D). She had additional imaging given her
cough and abdominal pain: CT of the chest demonstrated a right breast mass, and CT of the
abdomen and pelvis showed peripancreatic, upper periaortic, and mesenteric masses.

Questions for consideration:
1. What does the CT reveal and what is the differential diagnosis for the findings?
2. How should additional testing be prioritized?
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GO TO SECTION 2

Figure CT and MRI of the brain

Axial images of intracranial masses in the left frontal lobe (A, B, E, F, I, and K) and right midbrain and left temporal lobe (C, D, G, H, J, L). Noncontrast (A, C) and
postcontrast (B, D) CT images demonstrate ring-enhancing and nonenhancing hypodense masses. Pretreatment fluid-attenuated inversion recovery (E, G)
and T1-weighted postcontrast (F, H) MRI show ring-enhancing masses with associated edema. Posttreatment fluid-attenuated inversion recovery MRI after 2
weeks (I, J) and 2 months (K, L) demonstrate improvement of masses and associated edema. Contrast was not administered during the posttreatment MRIs
due to acute kidney injury.
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Section 2
CT of the head revealed both ring-enhancing and non-
enhancing hypodensities associated with edema, the largest of
which was in the left frontal lobe with midline shift. Multiple
intracranial hypodensities can represent metastases, multifo-
cal infarct or infection, or inflammatory or demyelinating
diseases. Contrast enhancement can be seen in all of these
etiologies including stroke if subacute and demyelination if
acute (although an incomplete ring would be more consistent
with demyelination). Ring enhancement with mass effect is
more suggestive of malignancy or infection.

Our patient’s initial laboratory studies were notable for al-
bumin 2.9 g/dL (3.5–5.2), protein 7.6 g/dL (6.4–8.3), glob-
ulin gap 4.7 g/dL (difference between albumin and protein;
2.2–4.2), and white blood cell count 3,600 cells/μL

(4,000–10,000). An elevated globulin gap can be caused by
polyclonal gammopathy (e.g., liver disease, viral hepatitis,
HIV) or monoclonal gammopathy (e.g., monoclonal gamm-
opathy of undetermined significance, plasma cell or B-cell
malignancy). The presence of leukopenia and elevated glob-
ulin gap prompted HIV testing that returned positive. Viral
load was 74,577 copies/mL and CD4 count was 32 cells/μL
(441–2,156) consistent with profound immunosuppression.

MRI of the brain was obtained (figure, E–H). It showed
greater than 20 ring-enhancing lesions with mass effect and
edema.

Questions for consideration:
1. How does the patient’s HIV status and CD4 count

change the differential diagnosis?
2. What should be the next steps in managing this patient?

GO TO SECTION 3
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Section 3
In a patient with HIV, the differential diagnosis of multiple brain
lesions depends on the CD4 count. Bacterial abscess and CNS
tuberculosis (TB) can occur at any CD4 count, but the risk
increases with greater immunosuppression. At a CD4 count
<200 cells/μL, progressive multifocal leukoencephalopathy
(PML) from JC virus can occur. At a CD4 count <100 cells/μL,
CNS toxoplasmosis, primary CNS lymphoma (PCNSL), and
fungal infections such as cryptococcal meningitis can occur; the
latter may be associated with cryptococcomas (mass lesions from
focal cryptococcal infection). At a CD4 count <50 cells/μL, cy-
tomegalovirus (CMV) encephalitis may occur. Of these entities,
ring-enhancing lesions can be seen with bacterial abscesses, TB,
toxoplasmosis, and PCNSL. CMV encephalitis (which results in
periventricular white matter changes) and cryptococcomas
(which may show peripheral nodular enhancement) classically
do not present with ring-enhancing lesions. PML (which typi-
cally causes asymmetric T2 hyperintense lesions juxtacortically
and in themiddle cerebellar peduncle) usually does not enhance,
though enhancement may be seen in the context of immune
reconstitution inflammatory syndrome (IRIS).

In areas where TB is nonendemic, the most common causes
of HIV-related ring-enhancing lesions are CNS toxoplasmosis
and PCNSL.1 PCNSL more commonly affects the periven-
tricular white matter while CNS toxoplasmosis more com-
monly involves subcortical regions, especially the basal
ganglia. They are, however, challenging to distinguish radio-
logically. CSF PCR analysis can help with diagnosis, although
current assays do not have ideal characteristics: CSF

Toxoplasma gondii PCR is 96%–100% specific but only 50%
sensitive2,3; CSF Epstein-Barr virus PCR was reported to have
85% sensitivity and 98% specificity for PCNSL,2 though
a more recent publication suggests a positive predictive value
of only 29%.4 It is therefore recommended to assess clinical
and radiographic response to 14 days of toxoplasmosis
treatment, with failure to improve prompting brain biopsy to
evaluate for PCNSL.2–5 The use of corticosteroids during this
period should be avoided as PCNSL may improve radiolog-
ically. Pyrimethamine/sulfadiazine is the initial therapy of
choice for toxoplasmosis; however, pyrimethamine is not
easily available or affordable in the United States given the
price charged by its sole manufacturer.3,6 Trimethoprim/
sulfamethoxazole, which our patient received, can be used
when pyrimethamine is unavailable.3

Our patient’s lumbar puncture revealed glucose 65 mg/dL,
total protein 73.9 mg/dL, red blood cells 4/μL, and total
nucleated cells 11/μL with 96% lymphocytes. CSF T gondii
PCR was positive, CSF Epstein-Barr virus PCR was negative,
CSF cytology and flow cytometry were negative, and CSF
mycobacterial culture/smear were negative. Serum studies
were notable for positive T gondii immunoglobulin G, nega-
tive Cryptococcal antigen, and negative 1-3-β-d-glucan.

Additional history revealed that our patient had lived most of
her life in a TB-endemic country and immigrated to the United
States about 5 years prior to presentation.

Question for consideration:
1. What further diagnostic workup should be performed?
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Section 4
Given the breast and pancreatic masses on CT, our patient
underwent diagnostic mammogram and ultrasound-guided
breast biopsy that demonstrated a fibroadenoma, and endo-
scopic ultrasound-guided biopsy of the peripancreatic mass
that revealed acid-fast bacilli on smear and TB on culture.
Induced sputum demonstrated TB on nucleic acid

amplification test. Both sources of TB were susceptible to
rifabutin, isoniazid, pyrazinamide, and ethambutol, and our
patient was initiated on this 4-drug regimen.

Questions for consideration:
1. Could the brain masses be caused by TB?
2. What are important considerations in initiating HIV

antiretroviral therapy (ART)?
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Section 5
The most common neurologic manifestations of TB are
meningitis, Pott disease (vertebral body involvement),
tuberculoma, and spinal meningitis/arachnoiditis. It was
therefore possible that some or all of the ring-enhancing
masses in our patient represented tuberculomas. Since the
treatment for CNS tuberculomas is identical to the treat-
ment for systemic TB,7 we continued both TB and empiric
toxoplasmosis treatment.

IRIS is the main consideration when starting ART in a patient
with an opportunistic infection. IRIS is a paradoxical worsening
of a known underlying infection or an unmasking of an occult
infection due to reconstitution of the immune system. The in-
cidence of IRIS depends on the type of opportunistic infection
(the highest risk occurs with TB, cryptococcal, CMV, and JC
virus infections) and the CD4 count at the time of treatment
(lower CD4 counts have greater risk).7 ART is typically started
within 2 weeks of initiating TB therapy in patients with a CD4
count <50 cells/μL, although it is delayed for 8 weeks in patients
with CNS TB.8 ART is also typically delayed in the setting of
cryptococcal meningitis.3 The risk of IRIS is lower with CNS
toxoplasmosis and ART is typically started within 2–3 weeks of
toxoplasmosis treatment.3 The treatment for CNS and systemic
TB IRIS is corticosteroids whereas no clear management
guidelines exist for CNS toxoplasmosis IRIS given its rarity.3,7

After commencing treatment, our patient’s mental status
fluctuated with a nadir of drowsiness, intermittent ability to
follow one-step commands, and minimal one-word responses
when speaking. MRI of the brain was performed after 2 weeks
of toxoplasmosis treatment and 4 days of TB treatment
(contrast was not used due to multifactorial acute kidney
injury), demonstrating improvement in the CNS lesions
(figure, I and J), which was believed to suggest toxoplasmosis
rather than TB as the etiology. She was ultimately started on
ART 3 weeks after initiation of toxoplasmosis treatment and 1
week after starting TB treatment. While she did not develop
CNS IRIS, she did develop systemic TB IRIS with worsening
mediastinal, hilar, and axillary lymphadenopathy, for which
she received oral prednisone.

Approximately 2 months after initial presentation, our
patient’s mental status had improved and she was once again
alert and oriented, conversant in full sentences, and able to
follow simple commands. She continued, however, to have
cognitive deficits such that she was unable to live in-
dependently. MRI of the brain demonstrated further im-
provement (figure, K and L).

Discussion
The differential diagnosis of a brain mass expands in an im-
munocompromised patient. There is a stepwise increase in
possible diagnoses as the CD4 count decreases in a patient
with HIV. With the introduction of ART, HIV-associated

toxoplasmosis hospitalizations in the United States decreased
from 10,583 in 1995 to 3,643 in 2001.9

The gold standard for diagnosing a brainmass is biopsy, although
it carries the risk of perioperative morbidity and mortality. The
diagnosis of CNS toxoplasmosis can usually be made without
biopsy; it is based on CSF studies and empiric treatment re-
sponse, with over 90% of patients responding within 2 weeks.2–5

This patient had been initially transferred to our service with
concern for metastatic cancer, and her case highlights the im-
portance of evaluating HIV status for any patient with un-
explained neurologic deficits. In fact, the Centers for Disease
Control and Prevention currently recommends HIV screening
on all patients aged 13–64 years as part of routine care.10
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