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CASE PRESENTATION:

A 48-year-old man with history of recent travel to central Mexico and immunosuppression sought
treatment with a 1-month-long history of progressive headache, fatigue, word-finding difficulties,
and night sweats. The patient had a history of end-stage renal disease; he had undergone a kidney
transplantation 7 years prior with good graft function with immunosuppression with tacrolimus,
everolimus, and low-dose prednisone. At an outside hospital, he recently had been treated with
empiric antibiotics for meningitis, but these were discontinued given the low suspicion for a
bacterial cause. After discharge, he continued to have headaches, limited oral intake, persistent
nausea, urinary frequency, and falls, prompting him to seek treatment at the ED. Physical
examination findings were benign aside from disorientation. Laboratory workup was significant
for hyponatremia of 122 mM, creatinine of 1.4 mg/dL (baseline, 1.4-1.5 mg/dL), WBC count

of 7.2 10%/L, hemoglobin of 13 g/dL, and platelet count of 349 10%/L. Neither tacrolimus nor
everolimus levels were supratherapeutic.

He was admitted to the hospital for treatment of presumed sepsis, bacterial meningitis
coverage was started empirically, and the infectious disease department was consulted.
Although lumbar puncture analysis showed increased lymphocytes, low glucose, and
high protein (Table 1), an extensive infectious workup showed negative results (Table
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2). The differential diagnosis included disseminated TB, disseminated histoplasmosis,
disseminated Epstein-Barr virus, disseminated Coccidiomycosis, small-vessel vasculitis,
invasive aspergillosis, and posttransplant lymphoproliferative disorders (Table 3). Further
imaging of the brain and lungs was obtained.

Initial chest radiograph showed bilateral upper lung zone fine nodular opacities. To
characterize these findings further, chest CT imaging without contrast was obtained, which
showed bilateral apically predominant centrilobular and clustered nodular opacities (Fig 1A,
1B). These image findings are nonspecific and often represent an infectious or inflammatory
process (Table 3). On the day of admission, the patient demonstrated transient expressive
aphasia and left-sided weakness. Brain MRI with contrast showed leptomeningeal
enhancement along the right sylvian fissure, insula, and superior temporal gyrus and an
acute infarct of the right frontal corona radiata. Transthoracic echocardiography with bubble
showed no thrombus, shunt, or vegetation. Spinal MRI showed negative results for infection.
In the setting of an unrevealing infectious workup and persistent symptoms despite empiric
therapy, a tissue biopsy was requested to aid in the diagnosis. Given abnormal brain and lung
imaging, the decision was made to proceed with bronchoscopy with transbronchial biopsies
because it was less invasive with a lower risk for complications. All cultures and studies
from the BAL showed negative results (Tables 1, 2). Hematoxylin and eosin-stained sections
showed granulomas with focal caseating necrosis, suggesting mycobacterial infection,
mycosis, or autoimmune vasculitis (Fig 2A). Gomori-methenamine silver stain revealed
scattered small yeast forms (2-6 um in diameter) that were morphologically consistent with
either histoplasma or cryptococcus.

Imaging and pathologic findings were suggestive of fungal pneumonia with histoplasma.
Lung tissue thus was sent for polymerase chain reaction testing and 18S ribosomal
sequencing, which showed positive results for Histoplasma capsulatum, confirming the
diagnosis of disseminated histoplasmosis. The patient was started on amphotericin B with
slow neurologic improvement clinically and radiographically.

Discussion

Clinical Disc

The patient travelled to central Mexico, a histoplasma-endemic region, multiple times in
the setting of immunosuppression. Although immunocompromised patients are susceptible
to common diseases, the lack of symptomatic and radiologic improvement despite empiric
antimicrobial therapy suggested an atypical infection. The constellation of imaging findings
and symptoms fit with many potential infectious causes. Therefore, tissue biopsy and
histologic analyses were necessary to guide treatment.

ussion

Primary infection most commonly occurs through inhalation of spores.! Reactivation of
infection also has been documented in transplant recipients, but reexposure is thought to
be the primary means of infection.> Although the patient primarily lives in nonendemic
areas, his travel to an endemic region several months before he sought treatment likely
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exposed him to infection. Immune status (such as HIV infection) is an important factor to
consider in the presentation and treatment of histoplasmosis.2 In immunocompetent patients,
histoplasmosis typically presents with mild fever and pneumonia-like symptoms. These
symptoms often self-resolve without significant comorbidity. However, among patients

with history of solid organ transplant receiving immunosuppression, histoplasmosis is
disseminated in up to 81% of patients.! Chronic meningitis is the most common neurologic
manifestation of disseminated histoplasmosis, and patients may report symptoms for weeks
before seeking treatment.! Headache, altered mental status, and cranial nerve deficits are
common, and patients also may have seizures, ataxia, or meningismus. Systemic findings
can include hepatosplenomegaly, lymphadenopathy, or mucocutaneous lesions such as
oropharyngeal ulcers.! Cerebrospinal fluid (CSF) often shows lymphocytic pleocytosis,
elevated protein, and low glucose, consistent with the patient’s CSF studies. Although these
findings may indicate fungal meningitis, other infectious (ie, TB) and noninfectious (ie,
acute lymphoblastic leukemia) causes remain in the differential.3 The patient’s peripheral
Histoplasma galactomannan and urine Histoplasma antigen findings were negative. Urine
antigen testing is more sensitive than serum antigen testing, with a sensitivity of
approximately 92% in disseminated disease.* Despite improved sensitivity with urine
antigen testing, nearly one in 10 patients with active disease will show negative results.
Furthermore, in patients with subacute pulmonary involvement, urine antigen sensitivity was
as low as 30.4%.° The addition of antibody testing may improve sensitivity, especially

in subacute disease.* BAL histoplasmosis antigen testing in patients with confirmed
histoplasmosis has a sensitivity of 92%, which was superior to both urine (79%) and

serum (65%) antigen testing in one cohort. The sensitivity of CSF histoplasmosis antigen is
insufficient, ranging from 40% to 65%.4 Preliminary data suggest that repeated CSF antigen
testing 14 days after the initiation of empiric treatment for disseminated histoplasmosis in
patients with high clinical suspicion for meningitis despite negative antigen testing results
improves the sensitivity of CSF histoplasmosis antigen to 85%.4 However, BAL and CSF
antigen testing are not approved by the US Food and Drug Administration. Therefore,
growth on culture or direct visualization of compatible yeast forms remain the standard for
diagnosis. Transbronchial biopsies are a useful adjunct to standard cultures when ruling out
infection in immunocompromised hosts.>

Radiographic Discussion

The chest CT imaging showed bilateral upper lung-predominant centrilobular and clustered
nodular opacities (Fig 1A, 1B). The preterminal bronchioles and accompanying pulmonary
arteries travel through the center of the secondary pulmonary lobules. Diseases affecting
either these airways or vessels manifest as micronodules in the center of the secondary
pulmonary lobule, described as a centrilobular pattern. The clustered tree-in-bud pattern
typically represents impaction of centrilobular bronchioles with mucus, fluid, pus, or a
combination thereof with associated peribronchiolar inflammation. These nodules can be
seen in bronchiolitis or with other inflammatory imaging findings, including bronchial wall
thickening, consolidation, ground-glass opacities, or a combination thereof.® Therefore, the
differential considerations of the patient’s lung nodules included bronchiolitis and infections
with endobronchial spread. Atypical pathogens such as viral, mycobacterial, and fungal
infection (eg, aspergillosis or histoplasmosis) should be considered in immunosuppressed
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patients. Cavitations are seen commonly with TB and vasculitis, which were not present
in this patient. The lack of marked lymphadenopathy also made TB and disseminated
Epstein-Barr virus infection less likely.

On brain MR, the patient showed leptomeningeal involvement, which can be seen with
atypical infections or metastatic disease.” Basilar meningeal involvement is a common
feature on neuroimaging in disseminated fungal infection.! Ischemic strokes are relatively
rare in disseminated histoplasmosis and usually are secondary to granulomatous arteritis

vs embolic phenomena.8 Although vessel biopsy was not performed in this patient,
transthoracic echocardiogram with bubble showed no concerning features for embolic
disease. Overall, the radiologic findings were nonspecific, but given the combination of
lung and leptomeningeal involvement, atypical infection was considered most likely on
differential diagnosis. Biopsy location then was determined based on the pulmonary lesions.

Pathologic Discussion

Stains on tissue biopsy from the lung showed nonencapsulating fungal yeast forms,

and the diagnosis required polymerase chain reaction testing to confirm the presence of
histoplasmosis. Sending tissue for culture would have been a helpful addition to the workup;
however, it takes approximately 4 weeks for culture findings to result.1

Morphologically, it may be difficult to distinguish Histoplasma from other fungi, but special
stains can be helpful. Cryptococcus has a capsule that is revealed by mucicarmine stain.
Other organisms associated with caseating granulomas generally show distinct morphologic
features, such as the hyphal forms of Aspergillus or the spherules of Coccidioides.t These
findings were absent in the patient’s biopsy results. In Coccidioides, the endospores are
smaller but have similar morphologic features to Histoplasma. Searching for ruptured
spherules or seeing the rare, but occasional, hyphal form of this dimorphic fungus in tissue
sections can be helpful in distinguishing between Coccidioides and Histoplasma. Other
histologic patterns of histoplasmosis in the lung include nonspecific calcified granulomas

in chronic disease and the presence of organisms within intra-alveolar macrophages

in disseminated histoplasmosis.® Given the similar morphologic features among fungi,
polymerase chain reaction and 18S ribosomal sequencing were used to confirm the diagnosis
of histoplasmosis in this patient. Mycobacterial granulomas also must be ruled out using
acid-fast stain and notably were absent in the patient’s lung tissue. Acid-fast organisms often
can be seen in mycobacterial granulomas, especially in the caseating material.

Noninfectious causes of granulomas include a number of processes such as granulomatosis
with polyangiitis and sarcoidosis.19 Granulomatosis with polyangiitis-associated granulomas
show prominent necrosis, but often are unique in their extensive, irregular so-called
geographic shape, which also were absent in the patient’s histologic results. The key

finding in granulomatosis with polyangiitis is associated vasculitis, which can be revealed by
elastin stains. Sarcoid granulomas usually are not caseating, but can be in rare cases.1? The
distribution of the granulomas in this patient also may have suggested sarcoidosis, given that
they are generally found in association with bronchovascular bundles or along segmental or
lobar septae. Still, with the patient’s clinical and radiologic findings, sarcoid was lower on
the differential.
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Conclusions

Immunocompromised individuals are at risk of many opportunistic infections that often
do not have the classical presentations seen in immunocompetent hosts. Sensitivities and
specificities of non-invasive tests for fungal infections are not 100%. Although tissue
biopsies are more invasive, diagnostic usefulness is very high.
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Figure 1 -
A, B, Chest CT scans showing bilateral upper lung-predominant centrilobular and clustered
nodular opacities: axial (A) and coronal (B) sections.
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Figure 2 —.

A,g B, Photomicrographs showing granuloma with focal caseous necrosis (A)
(Hematoxylineosin stain, original magnification x100) and Gomori-methenamine silver
staining of scattered yeast forms in the periphery of necrotic focus measuring approximately
5 um in diameter (B) (Gomori-methenamine silver staining, original magnification x200;
inset, x600 magnification).
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CSF and BAL Results

Variable CSF | BAL

Nucleated cells, 10%/L | 32 188
Lymphocytes 74% 3%
Neutrophils 17% 2%
Monocytes 9% | 95%

Glucose, mg/dL 38

Protein, mg/dL 138

CSF = cerebrospinal fluid.
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