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Histoplasmosis is one of the most common endemic mycoses affecting immunocompromised individuals in
the United States and Latin America. Involvement of the central nervous system carries higher mortality
rates and worse prognosis, given its resemblance to stroke, vasculitis, and meningitis of other etiologies. The
diagnosis is challenging, due to its subtle clinical presentation and the poor sensitivity of the cerebrospinal
fluid culture. Herein the authors present a case of a middle-aged man with HIV, who presented with in-
termittent headaches exacerbated by an oculomotor nerve palsy, concerning for acute stroke. A diagnosis of
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Mg;coses central nervous system histoplasmosis was made, and his neurological deficits subsided after initiation of
Fungal lung diseases treatment. The stroke-like syndrome in this scenario may be secondary to granulomatous vasculitis of small
Stroke caliber cerebral blood vessels. Histoplasmosis of the central nervous system remains a challenging diag-

Lacunar stroke nosis, which requires a high index of suspicion by the clinician for an early institution of therapy in order to

Central nervous system improve outcomes.

Vasculitis © 2021 Published by Elsevier Ltd.
Acquired immunodeficiency syndrome CC_BY_ NC_ND_ 4.0
HIV N

Introduction particularly high mortality rates and worse outcomes, being often

Histoplasma capsulatum is a thermally dimorphic soil fungus
endemic in river valleys of the Midwest and Southeastern United
States, as well as in many Latin American countries [1-3]. Primary
infection occurs through inhalation of mycelial fragments and mi-
croconidia that are engulfed by the alveolar macrophages and then
transform into yeast intracellularly [3]. These yeasts subsequently
migrate into the lymph nodes and hematogenously spread to distant
organs, predominantly to those rich in mononuclear cells, such as
the reticuloendothelial system. Under normal conditions, adaptive
cellular immunity is critical for the host defense and yeast clearance
[3]. Hence, subjects with defective T cells, such as those infected
with the human immunodeficiency virus (HIV) and organ transplant
recipients on immunosuppressive therapy, may develop a pro-
gressive disseminated form, either by fungal reinfection or from
reactivation of a dormant source [4,5]. Involvement of the central
nervous system (CNS) can occur as part of disseminated disease or as
an isolated syndrome [6]. Additionally, CNS compromise carries
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overlooked during the initial evaluation given its resemblance to
stroke, vasculitis, meningitis of other etiologies, and difficult mi-
crobiological diagnosis [4,7,8]. CNS histoplasmosis with visual dis-
turbances on presentation is rare, and the incidence of associated
brain infarctions in the largest case series was 2% [7], which in-
dicates a challenging diagnosis without a high index of suspicion by
the clinician.

Herein the authors describe a case of CNS histoplasmosis in a
middle-aged man with HIV and acquired immunodeficiency syn-
drome (AIDS), who presented with chronic headaches, exacerbated
by what appeared to be an acute cerebrovascular event. A review of
the pertinent literature was also performed.

Methods

During January 2021, three independent investigators (RPR, IRG,
AL) performed a literature search with PubMed to identify case re-
ports of disseminated histoplasmosis with CNS involvement pre-
senting with focal neurological deficits and brain infarcts. The
eligibility criteria were [6]: [1] diagnosis of CNS histoplasmosis ei-
ther by cerebrospinal fluid (CSF) study and culture, CSF Histoplasma
antigen, antibody, or histopathology; and [2] neuroimaging with
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Fig. 1. Literature review screening process.

findings suggestive of infarction, or infarctions demonstrated on
histopathology examination. Individuals with history of previous
strokes, or with significant risk factors for cerebrovascular disease
were excluded. The terms used were<CNS histoplasmosis >, <
histoplasmosis AND stroke >, < disseminated histoplasmosis AND
neurological deficit >, <disseminated histoplasmosis AND cere-
brovascular accident > ; and the MeSH terms < “Histoplasmosis” AND
“Stroke” >, < “Histoplasmosis” AND “Cranial nerve diseases” >,
and < “Histoplasmosis” AND “Brain infarction” >. In addition, a sec-
ondary search of the literature through Google/Google Scholar was
performed, including references from the previous articles. Dupli-
cate data, articles other than case reports, and those unrelated to the
topic of interest were excluded. Reports in languages other than
English or Spanish, and those without a full-text version readily
available were also excluded. Fig. 1 summarizes the screening pro-
cess. Reports meeting the eligibility criteria were analyzed in detail.
The authors (RPR, IRG, AL and MH) evaluated these cases and any
discrepancies were solved by consensus. Data was stored in a
spreadsheet.

Results
Case presentation

A 46-year-old man presented to the Emergency Department
complaining of acute onset diplopia for one day, as well as wor-
sening intermittent occipital headaches over the past 3 months. His
medical history was significant for HIV/AIDS with most recent CD4
count 100 cells/uL and viral load 38,541 copies/mL, with poor ad-
herence to his antiretroviral therapy regimen for the past 6 months.
He also described occasional subjective fevers and drenching night
sweats but denied dyspnea, cough, chest pain, or other respiratory
symptoms. He denied known drug allergies, and his current
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Fig. 2. Brain MRI on day 1 of admission showing an acute lacunar infarct with re-
stricted diffusion in the left oculomotor nerve nucleus (red arrow).

medications were abacavir, dolutegravir, and lamivudine. He denied
tobacco smoking or drug use and reported drinking 1-2 beers during
the weekends. He worked as a truck driver and had trips across the
Midwest and Southern regions of the US. Six days prior to admission
he was discharged from another hospital, where he was hospitalized
for chronic headaches. During that hospitalization, a lumbar punc-
ture revealed a CSF with mild pleocytosis of monocytic pre-
dominance, normal CSF protein and glucose and negative Gram
stain. He was treated with ampicillin, ceftriaxone and acyclovir
empirically. CSF Herpes Simplex PCR was negative. Neuroimaging,
including magnetic resonance imaging (MRI) and MR angiography of
the brain were reported as unremarkable. His symptoms were at-
tributed to an aseptic meningitis of probable viral etiology and he
was discharged home off antimicrobials.

On arrival to our hospital, the patient was afebrile and hemo-
dynamically stable and in no acute distress, with oxygen saturation
100% on room air. Cardiopulmonary and abdominal exam were un-
remarkable. Neurological examination revealed binocular diplopia
with left ptosis, exotropia and inability to adduct the left eye.
Laboratory exams were remarkable for mild leukopenia with white
blood cell (WBC) count of 2.6 x 10%/uL, absolute neutrophil count of
1.4x103/uL, and normocytic anemia. Transaminases were mildly
elevated at ALT 63, AST 45. Initial computed tomography (CT) scan of
the head without contrast was unremarkable. Despite concern for
ischemic stroke, the patient was not a candidate for thrombolysis
due to onset of symptoms being 24 h prior. A transthoracic echo-
cardiogram was negative for thrombi or vegetations.

Given the history of headaches, subjective fevers, and AIDS, a
lumbar puncture was performed on day 1, to assess for chronic
meningitis. CSF study showed WBC of 8/uL and 13/pL red blood cells,
with 88% lymphocytes and 10% monocytes. CSF protein was 45 gm/
dL and glucose was 52 mg/dL. Gram stain was negative for any or-
ganisms. Also on day 1, a brain MRI revealed an acute lacunar infarct
with restricted diffusion in the left paramidline midbrain, in the
expected position of the oculomotor nerve nucleus (Fig. 2). At this
point, studies were sent on serum and CSF to evaluate the suspected
conditions in the differential diagnosis, including tuberculosis, en-
demic mycoses (histoplasmosis, coccidioidomycosis, blastomycosis),
and syphilis. On further testing, a chest CT scan with contrast re-
vealed bilateral numerous tiny miliary nodules of apical pre-
dominance, concerning for miliary tuberculosis versus fungal or
malignant etiologies (Fig. 3). A bronchoscopy showed normal air-
ways and the bronchoalveolar lavage (BAL) Gram stain revealed rare
budding yeasts. The oculomotor nerve palsy resolved spontaneously
over the next 4 days only with supportive therapy. Consecutive acid-
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Fig. 3. Chest CT scan with contrast revealing bilateral micronodules predominantly in
the upper lung fields in a “miliary pattern” (coronal view).

fast bacillary sputum and BAL smears were negative. Eventually the
results of serum, urine and CSF Histoplasma antigens returned as
positive. Intravenous liposomal amphotericin B was initiated for
disseminated histoplasmosis with CNS involvement for 6 weeks and
the patient was then transitioned to oral itraconazole. He continued
to have regular follow-ups at the infectious disease clinic after a year
of treatment and had no relapses to date.

Review of the literature

Six other cases of CNS histoplasmosis with features of acute
stroke or cerebrovascular disease were identified (Table 1) [9-14].
The median age was 46 years (IQR 16.5), and the male-to-female
ratio was 5:2. Two individuals had comorbidities of dyslipidemia
and hypertension (cases 2 and 3), and one had rheumatoid arthritis
on chronic corticosteroids (case 5). Two patients were considered
immunocompromised: the current case (HIV/AIDS) and the one on
chronic steroids. Most cases (5/7, 71.4%) were reported in the USA
while the remaining ones were from Brazil. Contact with endemic
areas was found in four cases (57.1%). Among clinical manifestations,
all presented with a syndrome of subacute to chronic meningitis
with additional neurological deficits. Interestingly, 3/7 subjects had
diplopia on initial presentation (42.8%). The disease duration at the
time of diagnosis had a mean of 3.21 months (SD 2.03). In the CSF
analysis, four cases exhibited pleocytosis of lymphocytic pre-
dominance. Six of the seven cases exhibited significantly elevated
CSF protein levels, median 137 mg/dL (IQR 117.5). Most infarcts ap-
peared to be lacunar, localized primarily in areas supplied by the
vertebrobasilar system (3/7 pons, 1/7 midbrain, 1/7 in the cerebellar
peduncle). Two patients were reported deceased. The remaining five
(71.4%) reported significant improvement in neurological deficits
after initiation of treatment.

Discussion

The clinical presentation of CNS histoplasmosis encompasses
multiple neurological syndromes that tend to overlap. Those in-
clude: chronic meningitis with or without hydrocephalus, cerebritis,
cerebral or spinal cord histoplasmoma, CNS vasculitis with ischemic
infarcts of small caliber arteries, and rarely, cardioembolic stroke
syndromes secondary to Histoplasma endocarditis [6,15-17]. Ac-
cording to early studies, the rates of CNS involvement among sub-
jects with disseminated histoplasmosis approach 10% [6,15],
however, the diagnosis is often obscured when neurological mani-
festations are the only presenting signs/symptoms and there are no
specific epidemiological risk factors. Moreover, visual disturbances
in CNS histoplasmosis are rare, with an incidence below 10%, as
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stated in the largest multicenter retrospective study to date by
Wheat et al. [7] Most neurological manifestations were reported to
be transient, lasting for less than one week in a quarter of the cases.
Therefore, high index of suspicion and a prompt diagnosis are cri-
tical, as the CNS compromise not only increases morbidity, mortality
and the risk of relapse, but also dictates a more aggressive and
longer course of treatment [4,7,8,18].

The pathophysiology of cerebrovascular disease in CNS histo-
plasmosis is not fully understood. Evidence to date suggests that
brain infarctions can occur in two different settings: [1] granulo-
matous small vessel vasculitis with lacunar infarcts predominantly
in the brainstem and deep white matter [15,16] and [2] mycotic
emboli and microemboli to arteries of various calibers secondary to
Histoplasma endocarditis [19,20]. These syndromes may coexist in
severe disseminated disease [20]. Perivascular and vascular in-
filtrates have been described in histopathology studies of the brain,
involving the adventitia and media layers of blood vessel walls, with
endothelial proliferation and granuloma encasing fungal structures
[15,20,21]. Fibrinoid necrosis of cerebral arteries associated with
obstruction of the vasa vasorum, as well as perineuritis of cranial
nerves were also noted [15]. These findings appear to be one phase
of a continuum spectrum of disease, that may lead to cerebritis with
rim-enhancing lesions on neuroimaging and CNS histoplasmoma
[14] On the other hand, Histoplasma endocarditis is rare and it is
estimated to represent 1% of all endocarditis cases. The characteristic
clinical presentation is a syndrome of culture-negative endocarditis,
mostly affecting individuals with prosthetic valves in the con-
temporary era [19,22,23]. A multicenter case series describing 14
cases from 2003 to 2012 reported 4/14 (28.5%) incidence of embo-
lisms to different organs including the CNS [22]. The intertwinement
of all these phenomena in a prolonged illness would explain some of
the multiple neurological manifestations in CNS histoplasmosis.

In the case described by the authors, a middle-aged man with
HIV/AIDS presented with a chronic course of illness characterized by
intermittent headaches, that were exacerbated by an acute palsy of
the oculomotor nerve. The clinical key in this scenario was the
presence of miliary pulmonary infiltrates in the context of HIV/AIDS
and chronic meningitis, which narrowed the differential diagnosis.
Most experts recommend at least 10 mL of CSF for culture and an-
tigen/antibody tests [6]. The CSF antigen has significantly better
sensitivity in immunocompromised individuals (67-81% vs. 31-38%)
[6,7], in severe cases compared to non-severe cases (93% vs. 55%),
and is more specific than CSF antibody tests (96% vs. 83%) [7]. False
positives and cross-reactions can happen with blastomycosis, para-
coccidioidomycosis, cryptococcosis, and penicilliosis [24,25]. Ad-
ditionally, fungal culture of the CSF is a lengthy and poorly sensitive
process and is therefore best used as a confirmatory test rather than
diagnostic [6,8].

The standard of care per IDSA guidelines is 4-6 weeks of lipo-
somal amphotericin B followed by itraconazole to complete 1 year of
therapy at minimum [18]. Improved mortality outcomes have been
observed with the liposomal and deoxycholate amphotericin B, as
compared with the lipid complex formulation |[7]. Importantly, most
reports indicate improvement and resolution of neurological deficits
after institution of treatment.

Conclusion

CNS histoplasmosis remains a challenging diagnosis that affects
both immunocompromised and immunocompetent individuals.
Ischemic cerebrovascular events in this condition are rare, mostly
secondary to CNS vasculitis with granulomatous arteritis of small
vessels or, less frequently, embolic phenomena due to Histoplasma
endocarditis. Awareness of this condition and its various clinical
presentations among clinicians and a prompt diagnosis are crucial,
as the neurological deficits and outcomes may improve with the
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institution of appropriate therapy. Subacute-to-chronic meningitis
with infarcts involving the brainstem and deep white matter could
act as a clinical hint. Chest imaging can be a useful strategy to
narrow down the differential diagnosis in specific cases.
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