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Histoplasma capsulatum is a pathogenic dimorphic fungus with 
evolving epidemiology. Initially described as endemic to the 
Ohio and Mississippi river valleys, the infection now 
regularly occurs in central and eastern United States, with 
cases reported across the entire country. Transmission 
happens via inhalation of conidia during activities that 
disturb fungal hyphae. Sporadic cases related to individual 
exposures now outnumber work-related outbreak cases in the 
United States. We describe 2 fatal cases of histoplasmosis in 
Rochester, New York, associated with exposure to bat guano 
as a fertilizer for cannabis cultivation, including 1 case in 
which it was commercially obtained.
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CASE 1

A 59-year-old man with emphysema, heavy tobacco and inha
lational cannabis use, rheumatoid arthritis on adalimumab, 
and recent imaging suspicious for a laryngeal mass was admit
ted to Strong Memorial Hospital for respiratory failure. He had 
a sore throat, progressive dysphagia, and weight loss for at least 
6 weeks before the presentation. An outpatient computed to
mography (CT) scan of the neck revealed irregular circumfer
ential mucosal prominence at the level of the supraglottic 
larynx and the right proximal vocal cord. On admission, the pa
tient appeared cachectic and was septic. He was found to have 
Streptococcus pneumoniae bacteremia. A CT of the chest 

showed widespread multilobar consolidations, superimposed 
on a background of severe apical emphysema and bilateral 
tree-in-bud nodularity. He was treated for pneumonia and bac
teremia with piperacillin-tazobactam with improvement in fe
ver, but still required variable oxygen supplementation and 
invasive ventilation for a brief period. He underwent direct lar
yngoscopy that revealed vestibular fold thickening and irregu
larity of the mucosa. Carcinoma was suspected and biopsy was 
obtained without cultures. The biopsy showed yeast forms 
morphologically consistent with Histoplasma (Figure 1A, 1B). 
On exposure assessment, he reported the use of bat guano 
from an online store as a fertilizer for cannabis plants that he 
cultivated and smoked, but he denied other potential expo
sures. He was started on amphotericin B for suspected pulmo
nary and presumed laryngeal histoplasmosis. His Histoplasma 
urine antigen level was 11.12 ng/mL (cutoff >0.2 ng/mL) and 
beta-d-glucan 312 pg/mL (cutoff >80 pg/mL). Sputum culture 
and cultures from repeat pharyngeal biopsy grew Histoplasma 
capsulatum. The patient was treated with 2 weeks of liposomal 
amphotericin B followed by itraconazole for presumed dissem
inated histoplasmosis. Histoplasma urine antigen trended 
down to 6.34 ng/mL after 2 weeks of treatment. The patient 
had recurrent aspiration events complicated by respiratory fail
ure; he ultimately transitioned to comfort care and died.

CASE 2

A 64-year-old man with severe peripheral arterial disease and 
prior aorto-bifemoral bypass surgery, tobacco, inhalational 
cannabis use, and alcohol use was hospitalized for hypo- 
osmolar hyponatremia, poor oral intake associated with poor 
dentition, and a 35-pound weight loss over several months. 
He had a chronic cough with scarce sputum production. 
Remarkably, the patient reported a heavy bat infestation of 
his attic with a thick layer of guano that he inspected on mul
tiple occasions intending to use it as fertilizer for his cannabis 
plants. He denied other potential exposures to Histoplasma. 
On admission, he had a fever of 38 °C and his body mass index 
was 14.8 kg/m2. A CT of the chest revealed multiple bilateral 
thin and thick-walled cavitary lesions. A CT of the abdomen 
showed numerous pancreatic cystic lesions, extensive soft tis
sue thickening, and cystic lesions in the retroperitoneum ex
tending into bilateral adrenal glands, with the largest 
peripancreatic lesion measuring 8.8 × 5.6 cm. Infectious work
up was notable for Histoplasma urine antigen of 11.56 ng/mL, 
and beta-D-glucan >500 pg/mL. Biopsy of the pancreatic le
sion was offered to rule out malignancy, but the patient de
clined. He was treated with itraconazole for suspected 
pulmonary, pancreatic, and adrenal histoplasmosis. An interval 
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CT of the abdomen 3 weeks after presentation and 2 weeks into 
therapy demonstrated a significant decrease in the size of the 
pancreatic and retroperitoneal lesions; the largest peripancreat
ic cystic lesion decreased to 2.0 × 1.4 cm. The patient was dis
charged but readmitted to the hospital 1 month after with 
abdominal pain. A CT scan of the chest showed a mixed 
response in the pulmonary cavitary lesions, and a CT of 
the abdomen demonstrated near-complete resolution of 
retroperitoneal lesions, diffuse colonic pneumatosis, and portal 
mesenteric venous gas. The patient ultimately died of compli
cations related to bowel ischemia.

DISCUSSION

In the United States, original histoplasmosis-endemic areas 
were established in the 1940s and 1950s through nationwide 
sensitivity skin testing, which revealed sensitization rates of 
60%–90% in the populations of the Ohio and Mississippi 
River valleys [1]. Recent literature suggests that Histoplasma in
fections are more geographically widespread in the United 
States than previously described [2, 3]. The majority cases are 
sporadic rather than part of outbreaks [4]. Multiple factors 
have influenced the distribution of cases, including improved 
diagnostic tests, the use of protective equipment in workplaces, 
population migration, climate change, and increased propor
tion of immunocompromised population [5]. Behavioral fac
tors also contribute to the disease epidemiology [6].

The association between histoplasmosis cases and outbreaks 
with environmental disturbances, particularly in the presence 
of bat and bird droppings, is well recognized [7]. Bats are one 
of the few species infected by H capsulatum [8]. Bird and bat 
droppings provide an ideal medium for Histoplasma growth 
and serve as a source of the fungus in the environment. 
Notably, using bat guano or bird droppings as fertilizer may 

contribute to the infection with H capsulatum. Outbreaks of 
histoplasmosis related to agricultural fertilizers have been de
tected in Latin America [9, 10]. Remarkably, numerous media 
articles promote bat guano as a “natural superfood” for canna
bis plants because of its richness in nitrogen, phosphorus, po
tassium, and organic compounds.

These cases emphasize 2 potential sources of exposure: com
mercial fertilizers and natural bat guano. Neither federal gov
ernmental agencies nor the New York State Department of 
Agriculture appear to routinely test commercial bat guano 
for H capsulatum [11–13]. The fungus is difficult to culture 
from a polymicrobial environmental source, and there are lim
ited molecular methods for testing [14]. Therefore, it is impor
tant to develop strategies for testing biofertilizers containing 
bat guano before they reach the market. If the testing is not fea
sible, risk mitigation strategies should be implemented, such as 
labeling the product with a warning sign and providing instruc
tions on safe use. Cannabis growers can collect natural guano in 
caves or other bat habitats. The tolerance of bats in proximity to 
humans, handling of guano, and exploration of bat-infested ar
eas may significantly impact the epidemiology of the disease. 
Given the recent legalization [15, 16] and an expected increase 
in home cultivation [17] of cannabis, along with the promotion 
of bat guano for this purpose, it is important to raise public 
awareness about the potential risk of using bat guano as fertil
izer and emphasize the need for protective measures, such as 
wearing masks when handling it.

These cases also highlight that growing cannabis can be a rel
evant part of a patient’s history as a risk factor for histoplasmo
sis. A wide range of the population may be at risk of acquiring 
the disease through this exposure, with the highest risk among 
immunocompromised individuals, particularly those with 
advanced HIV infection, patients treated with tumor necrosis 
factor inhibitors, and organ transplant patients [18]. 

Figure 1. Supraglottic biopsy. (A) The image shows ulceration with loss of surface epithelium. Beneath is marked acute and chronic inflammation with necrotic cellular 
debris throughout the biopsy. Perivascular inflammation is prominent. No definitive granulomas are identified. The absence of granuloma formation may be attributed to the 
patient’s use of a tumor necrosis factor-alfa inhibitor (hematoxylin and eosin, 10×). (B) Gomori-methanamine silver stain highlights abundant small oval yeast forms with 
occasional narrow-based budding. No pseudohyphae are identified. The histologic differential was narrowed to histoplasmosis, cryptococcosis, and emergomycosis. The 
mucicarmine stain was negative, which ruled out classic Cryptococcus. The clinical picture was not consistent with emergomycosis. ©2024 Ellen Giampoli
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Clinicians need to ask about bat guano exposure in cannabis 
growers to discuss preventive measures and establish timely 
diagnoses.

CONCLUSION

Exposure to bat guano among cannabis growers appears to be a 
recent trend that can lead to histoplasmosis cases and out
breaks. It is crucial to raise awareness among physicians and 
patients to reinforce personal preventive measures and estab
lish timely diagnosis. Commercial biofertilizers containing 
bat guano should be tested for H capsulatum before reaching 
the market. If testing is not feasible, risk mitigation strategies 
should be implemented.
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