DISPATCHES

Diagnosis of Chagasic Encephalitis by
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We report a case of chagasic encephalitis diagnosed by
28S rRNA sequencing. The diagnosis of chagasic enceph-
alitis is challenging, given the broad differential diagnosis
for central nervous system lesions in immunocompromised
patients and low sensitivity of traditional diagnostics. Se-
quencing should be part of the diagnostic armamentarium
for potential chagasic encephalitis.

hagasic encephalitis is a rare disease in the United

States. We report a case of chagasic encephalitis in an
HIV-infected man. This case was diagnosed by sequencing
of the parasite 28S rRNA gene.

The Study

The patient was a 31-year-old HIV-infected man who had
fevers, headaches, and ataxia for 3 weeks. He had lived in
El Salvador until moving to the United States 6 years ear-
lier. His neurologic symptoms persisted, and he was hospi-
talized after cranial computed tomography (CT) showed a
6-cm, heterogenecous, centrally necrotic mass in the corpus
callosum. At admission, he was afebrile, oriented only to
self, and had slow movements.

Testing showed a leukocyte count of 3,500 cells/uL,
hemoglobin level of 12.4 g/dL, CD4 cell count of 60 cells/
pL, HIV viral load of 409,302 copies/mL, and a positive
result for serum Toxoplasma gondii 1gG. Chest radiograph
results were unremarkable. Magnetic resonance imaging
(MRI) of the brain (Figure 1, panel A) showed an 8.1 x
7.3-cm heterogeneous mass centered within the corpus
callosum and parietal-occipital subcortical white matter.
Diffusion restriction was identified mostly within periph-
eral portions of the lesion. Administration of gadolinium
showed heterogeneous peripheral enhancement and central
necrotic change. Additional foci of abnormal fluid-attenu-
ated inversion recovery signal and enhancement were noted
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within posterior fossa and supratentorial parenchyma. On
the basis of these findings, radiologically favored diagno-
ses included lymphoma, glioblastoma, or tumefactive mul-
tiple sclerosis. Infection was believed less likely, given the
absence of prominent central diffusion restriction.

Urgent MRI-directed stereotactic biopsy of the brain
was performed. Cytologic smear preparations showed an
intraoperative pathological impression of toxoplasmosis
on the basis of identification of protozoal organisms. The
patient was given trimethoprim/sulfamethoxazole for pos-
sible toxoplasmic encephalitis while we awaited procure-
ment of pyrimethamine/sulfadiazine.

Subsequent review of permanent pathologic sections
showed necrotizing encephalitis and abundant amastigotes
with prominent kinetoplasts in astrocytes and macrophages
(Figure 2). Immunostaining for Toxoplasma spp. was nega-
tive. Sequencing of the internal transcribed spacer 2 and D2
regions of the 28S rRNA gene in paraffin-embedded tissue
identified the organism as Trypanosoma cruzi (Figure 3,
https://wwwnc.cdc.gov/EID/article/25/7/18-0285-F3.htm)
(1,2). A T. cruzi 1gG test result was subsequently positive;
results of peripheral blood smear examination were nega-
tive for circulating trypomastigotes.

Trimethoprim/sulfamethoxazole was decreased to pro-
phylactic dosing, and benznidazole (2.5 mg/kg 2x/d) was
given after receipt of this drug from the Centers for Disease
Control and Prevention (Atlanta, GA, USA) Drug Service
6 days after admission. Treatment with lamivudine, zid-
ovudine, and nevirapine was begun 1 week later.

The patient’s course was complicated by leukopenia
requiring benznidazole treatment interruption and replace-
ment of zidovudine with abacavir. He completed 60 days of
benznidazole therapy over a 3-month period but did not re-
ceive secondary prophylaxis for 7. cruzi. Three months af-
ter initial presentation, his HIV viral load was suppressed,
his CD4 count had increased sustainably to >200 cells/uL,
he was symptomatically and radiologically (Figure 1, panel
B) improved, and he returned to work.

Conclusions

T. cruzi, the causative agent of Chagas disease, is endemic
to much of Latin America (3). Most patients infected with
T. cruzi remain asymptomatic for years to decades, after
which cardiac or gastrointestinal complications develop
in some patients. In immunocompromised patients, when
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Diagnosis of Chagasic Encephalitis

Figure 1. Images obtained
during diagnosis of chagasic
encephalitis in 31-year-old
man in the United States.

A) Contrast-enhanced T1-
weighted magnetic resonance
imaging of the brain showing

a cerebral tumor-like chagoma
in the axial plane. B) Follow-up
contrast-enhanced T1-weighted
magnetic resonance imaging
obtained ~8 weeks later
showing improvement of

the chagoma.

Chagas disease manifests clinically, it occurs most com-
monly because of reactivation of latent 7. cruzi infection
(4-7). Although rare in other cohorts, central nervous sys-
tem (CNS) involvement is the most common manifestation
of Chagas disease in patients with AIDS; chagasic encepha-
litis is also found in patients with other forms of immunosup-
pression (4-8). Chagasic encephalitis usually manifests as an
abscess but can also manifest as meningoencephalitis; signs
and symptoms include headache, focal neurologic deficits,
fever, meningismus, seizures, and altered mentation (4-38).
Differential diagnosis of a CNS mass lesion in a pa-
tient with AIDS is broad. Brain MRI usually shows a
single, large, tumor-like ring-enhancing lesion in patients
with chagasic encephalitis (4-8). Imaging studies cannot
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Figure 2. Tissues obtained during diagnosis of chagasic
encephalitis in 31-year-old man in the United States. Touch
preparation of brain tissue showing necrotizing encephalitis

and abundant Trypanosoma cruzi amastigotes with prominent
kinetoplasts (arrows) in astrocytes and macrophages (hematoxylin
and eosin stain, original magnification x600).
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distinguish chagasic encephalitis in this cohort from other
common CNS conditions, including toxoplasmosis, lym-
phoma, progressive multifocal leukoencephalopathy, tuber-
culoma, cryptococcoma, nocardiosis, and pyogenic abscess
(4-9). For this patient, imaging findings favored malignancy
(lack of central diffusion restriction was particularly atypical
of an infection). The diagnosis of toxoplasmosis was con-
sidered before chagasic encephalitis, given the relative fre-
quency of these diagnoses in the United States, 7. gondii se-
ropositivity, and the preliminary pathological interpretation.
These factors highlight the difficulty of accurate diagnosis
of chagasic encephalitis and that more common confounders
are likely to be considered before chagasic encephalitis, a
rare diagnosis in the United States.

Because most cases of chagasic encephalitis in AIDS
patients occur because of reactivation of chronic infection,
patients are usually positive for 7. cruzi IgG at the time of
diagnosis; a negative result argues against this possibility
(akin to the role of serology in assessing the likelihood of
toxoplasmic encephalitis in AIDS patients). Conversely,
although a negative result for 7. cruzi 1gG carries a high
negative predictive value for chagasic encephalitis, the pre-
dictive value of a positive result for IgG is lower because
patients might be seropositive from past infection unrelated
to their current CNS process. 7. cruzi parasitemia can also
be detected (by microscopic examination of peripheral
blood) in some patients with AIDS who have chagasic en-
cephalitis, obviating the need for a brain biopsy, although
the predictive value is not high enough to exclude chagasic
encephalitis in patients with a negative result.

Conventional PCR performed on blood is not useful for
diagnosing 7. cruzi reactivation because the result can be posi-
tive for patients with chronic 7. cruzi infection without reacti-
vation (although quantitative PCRs performed on serial blood
specimens that show increasing parasite copy numbers over
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time can indicate reactivation) (/0,/7). Given these issues,
confirmation of chagasic encephalitis often requires direct mi-
croscopic visualization of the organism (5—8). Unfortunately,
T. cruzi is difficult to identify microscopically because poly-
morphism is common, resulting in confusion with other organ-
isms and leading to the need for better confirmatory tests (/2).

One report described use of molecular testing of cere-
brospinal fluid or brain tissue to establish the diagnosis of
chagasic encephalitis (/3). Although some laboratories use
real-time PCRs for molecular detection of 7. cruzi DNA,
only this pathogen can be detected in this way, and a nega-
tive PCR result for 7. cruzi in a tissue sample does not reli-
ably exclude the diagnosis because of low sensitivity (/4).
Because multiple infectious diseases in this scenario can be
indistinguishable clinically and radiologically, a high index
of suspicion and a battery of organism-specific tests are re-
quired for comprehensive evaluation. In contrast, because the
D2 primers used in sequencing react with multiple protozoa
and fungi, it can detect not only 7. cruzi but also other patho-
gens that share the D2 subunit, such as T. gondii, Cryptococ-
cus spp., and Histoplasma spp. (and Leishmania spp. in other
clinical settings) (2). The ability to identify one of many po-
tential pathogens with a single test is advantageous for timely
institution of appropriate treatment and patient outcome.

Asaresult of increasing urbanization and globalization,
migration continues from areas with high prevalence of 7.
cruzi to nonendemic areas (3). Also, increasing use of im-
munomodulatory therapies, cancer chemotherapeutics, and
solid organ and hematopoietic cell transplantation places
increasing numbers of patients chronically infected with 7.
cruzi at risk for reactivation. Diagnosing CNS processes in
these patients is challenging because of nonspecific clinical
and radiologic findings and a broad differential diagnosis,
in addition to inherent limitations of traditional diagnostic
tests. Chagasic encephalitis is a life-threatening condition
that should be included in the differential diagnosis for im-
munocompromised patients from disease-endemic areas
who have cerebral mass lesions or meningoencephalitis.
Newer diagnostic methods, such as rRNA gene sequenc-
ing, can enable rapid diagnosis and should be considered as
part of the diagnostic armamentarium.
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