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a b s t r a c t   

Blastomycosis is an endemic mycosis in the United States that typically affects the respiratory tract and 
presents as a pneumonia. Dissemination can occur to any organ system, most commonly involving the skin 
or bones. Treatment of blastomycosis depends on the severity of disease and consists of itraconazole with 
liposomal amphotericin B added in during the initial stage in those with more severe disease or those who 
are pregnant. This case report describes an immunocompetent individual with mild to moderate blas-
tomycosis of the larynx who was started on itraconazole therapy. However, after two months of treatment, 
he developed new symptomatic heart failure with reduced ejection fraction due to the itraconazole. His 
therapy was stopped after five months with improvement of his left ventricular ejection fraction days after 
discontinuation of therapy. He remained without relapse of disease after his abridged therapy duration. 

© 2022 Published by Elsevier Ltd. 
CC_BY_NC_ND_4.0   

Introduction 

Blastomyces species are dimorphic fungi primarily found in 
Midwest, Central, and Southeastern United States as well as along 
the Great Lakes and St. Lawrence River area. Infection in humans can 
occur via inhalation of aerosolized conidia during recreational or 
occupational activities that disrupt the soil. Therefore, disease most 
commonly presents as pneumonia [1]. 

Extrapulmonary dissemination occurs in 15–48% of cases and is 
more likely in those with prolonged duration of pulmonary symp-
toms and those who are immunosuppressed. Dissemination to al-
most any organ system can occur. In those with disseminated 
disease, the skin is the most commonly affected (40–80%), followed 
by the bone (15–44%), genitourinary system (20–30%), and central 
nervous system (<  10%) [1]. Dissemination to the larynx is rare and 
therefore data is limited. However, laryngeal blastomycosis has been 
described in case reports [2,3]. 

Treatment should be initiated in all patients with blastomycosis 
and typically consists of itraconazole for six to twelve months. 
Initiation of treatment with liposomal amphotericin B is re-
commended for those with moderate to severe pulmonary 

blastomycosis, central nervous system involvement, and those who 
are pregnant [4]. 

Azole antifungals have numerous drug-drug interactions and side 
effects. They act as both inhibitors and substrates for CYP3A4. 
Common side effects include hepatotoxicity, QT prolongation, and 
gastrointestinal upset. Unique to itraconazole is the possibility of 
negative inotropic effects – caution should be used in patients with a 
history of left ventricular dysfunction. This is usually dose depen-
dent and resolves after discontinuation of the drug [5]. This case 
report describes a patient without a history of heart failure who was 
started on itraconazole and developed new left ventricular dys-
function, which improved several days after discontinuation of 
itraconazole. 

Case 

A 66 year old immunocompetent male presented as a referral to 
the infectious diseases clinic after he had a laryngeal biopsy sug-
gestive of blastomycosis. He initially presented due to a worsening 
stridor over the span of two months. He was evaluated by an oto-
laryngologist and underwent laryngoscopy with microscopic exci-
sion of his supraglottic band. No cultures were sent, however, 
histopathology showed granulomatous inflammation with giant 
cells. This prompted staining onto Grocott’s methenamine silver 
(GMS) stain which showed broad based budding yeast suggestive of 
Blastomyces. He worked as an electronic engineer and spent most of 
his life in southern New Jersey and Pennsylvania. During his lifetime, 
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he traveled to California, Texas, Chicago, Maine, and Germany. Over 
the past year, his travel was more limited and included multiple 
hikes with his wife in Shenandoah National Park. His neighbor fre-
quently burned vegetative matter. 

Vitals and physical exam were unremarkable. Complete meta-
bolic panel and complete blood count were within normal limits. 
Blastomyces antigen quantitative enzyme immunoassay (EIA) of the 
urine was negative. Histoplasma urine antigen and serum serologies 
were negative. Stains for acid fast bacilli were negative. Computed 
tomography (CT) of the neck after his excisional biopsy showed no 
discrete masses. CT of the chest showed multiple sub-centimeter 
nodules that were new from four years prior. 

The presumptive diagnosis of laryngeal blastomycosis was made 
via histology that showed granulomatous inflammation with giant 
cells and direct visualization of broad-based budding yeast. Possible 
sources of exposure included inhalation during his hikes or inhala-
tion of the smoke from his neighbor’s burning of vegetation. This 
likely led to asymptomatic pulmonary disease as evidenced by 
pulmonary nodules seen on CT which later disseminated to his 
larynx. 

He was initially started on itraconazole 100 mg once daily, but 
increased to 200 mg once daily after the first month because of 
subtherapeutic levels (total itraconazole and hydroxy-itraconazole 
level 0.61 μg/mL). Two months later, he became progressively dys-
pneic and had unintentionally gained five pounds. Transthoracic 
echocardiography (TTE) showed a reduction in his ejection fraction 
from 55% (2 years prior) to 40–45% without evidence of regional wall 
motion abnormalities. Electrocardiogram showed no ischemic 
changes and a QTc within normal limits. Total itraconazole and hy-
droxy-itraconazole level was 2.07 μg/mL. Based on these new find-
ings and the temporal relationship with itraconazole initiation, there 
was concern for itraconazole induced heart failure. After discussion 
with his cardiologist, the decision was made to stop the itraconazole 
after five months of the planned six months of therapy. 

After one week off of itraconazole, he lost eight pounds and his 
dyspnea improved. He had a repeat TTE which showed improvement 
of his left ventricular ejection fraction to 45–50%. He was monitored 
off of additional antifungals and had no evidence of relapse or fur-
ther dissemination. 

Discussion 

This case describes a patient with laryngeal blastomycosis, which 
is an uncommon site of dissemination. Due to its rarity, there is 
limited information on laryngeal blastomycosis. Patients with lar-
yngeal blastomycosis may present with progressive hoarseness, 
cough, dyspnea, sore throat, or dysphagia. Case reports have de-
scribed patients being misdiagnosed with laryngeal cancer and 
subsequently receiving radiotherapy prior to the diagnosis of lar-
yngeal blastomycosis [2,3]. Therefore, laryngeal blastomycosis 
should be included on the differential of a patient presenting with 
obstructive upper airway symptoms and risk factors for blas-
tomycosis. 

In this case, the patient may have been exposed during one of his 
hikes in the Shenandoah National Park. An interesting other possible 
exposure may have been his neighbor burning vegetation. Fungal 
spores such as coccidioides have been shown to be transmitted via 
smoke from wildfires [6]. However, less is known on whether Blas-
tomyces can be transmitted via inhalation of smoke from fires. 

The current treatment recommendations of six to twelve months 
for disseminated disease are based in large part due to a prospective, 
open-label, nonrandomized trial of patients with pulmonary or non- 
CNS extrapulmonary disease. Those patients received itraconazole 
200–400 mg orally for a median of six months (range of 3–24 
months) and had a 95% cure rate [4]. The Infectious Disease Society 
of America’s (IDSA) recommended treatment for this patient would 

have been six to twelve months of itraconazole therapy. However, 
this patient was only able to tolerate five months of therapy due to 
side effects, but improved and showed no signs of further dis-
semination or relapse despite the shortened course. Relapse more 
commonly occurs within six months of discontinuing therapy [4]. 

Itraconazole can have negative inotropic effects and can rarely 
(<  2% of patients) lead to heart failure with reduced ejection frac-
tion. In a healthy volunteer study of patients receiving intravenous 
itraconazole infusions, asymptomatic decreases in left ventricular 
ejection fraction were observed using SPECT imaging. These changes 
were transient and resolved within 12 h. In the medication’s post 
market analysis, heart failure was more frequently seen in those 
receiving a total daily dose of 400 mg [5]. In this case, the highest 
dose that the patient took was 200 mg once daily. His left ventricular 
ejection fraction was noted to be decreased after two months of 
therapy and began to improve after one week off of therapy. 

This case demonstrates that reduction in left ventricular ejection 
fraction can occur, even at lower doses of itraconazole. Careful 
monitoring of drug levels should be done after any changes in dose 
or more frequently if there is concern for drug toxicity. This case also 
provides some reassurance that shorter durations may be considered 
in those who have medication side effects. 

Conclusion 

Blastomycosis typically affects the pulmonary system, but can 
disseminate to other areas including the skin, bones, and less com-
monly, the larynx. Treatment typically consists of itraconazole for 
6–12 months with liposomal amphotericin B added in for severe 
disease, immunocompromised patients, CNS involvement, and 
pregnant patients. Azole antifungals have numerous drug interac-
tions and side effects that should be reviewed prior to initiation of 
therapy. Unique to itraconazole is the rare side effect of heart failure. 
This is typically dose dependent, but can also occur at lower doses 
and improves after several days of stopping the medication. 
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