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ABSTRACT

Psoriasis is a chronic inflammatory skin condition mediated by T-helper 1 (Th1) and T-helper 17 (Th17) cytokines, including
interleukin (IL)-12, IL-23, IL-17, and tumor necrosis factor alpha (TNF-a). Ustekinumab, a human monoclonal antibody against
the p40 subunit of I1L-12/23, has revolutionized treatment of moderate to severe psoriasis but carries a risk of opportunistic

infections due to impaired cell-mediated immunity. We describe a 54-year-old man from Kentucky with type 2 diabetes and

chronic sinusitis, receiving ustekinumab for 1year for plaque psoriasis. He presented with recurrent pneumonia unresponsive to

multiple courses of amoxicillin-clavulanate, azithromycin, and levofloxacin. Chest imaging consistently demonstrated left lower

lobe airspace opacities, initially attributed to nonresolving bacterial pneumonia or possible malignancy. On bronchoscopy with

bronchoalveolar lavage, scattered broad-based budding yeast were visualized, and culture confirmed Blastomyces dermatitidis.

The patient was initiated on oral itraconazole, resulting in symptomatic relief and gradual radiographic resolution over 6 months

of follow-up. Although pulmonary blastomycosis is rare (1-2 cases per 100,000 in endemic areas), clinicians should maintain

a high index of suspicion for endemic mycoses in immunosuppressed patients on biologic therapies presenting with persistent

pulmonary infiltrates. Early invasive diagnostics and targeted antifungal therapy are critical to prevent morbidity and improve

outcomes.

1 | Introduction

Psoriasis is a chronic inflammatory skin disorder that affects ap-
proximately 3.2% of the U.S. population. Its pathogenesis involves
dysregulated immune activation, with T cells and dendritic cells
producing pro-inflammatory cytokines such as interleukin (IL)-
17, IL-23, and tumor necrosis factor-alpha (TNF-a), which drive
keratinocyte proliferation and inflammation, resulting in char-
acteristic psoriatic plaques [1, 2]. While mild to moderate disease
can often be controlled with topical corticosteroids, vitamin D

analogs, and emollients, moderate-to-severe or refractory cases
frequently require systemic biologic therapy [3]. Ustekinumab,
a fully human monoclonal antibody targeting the p40 subunit
shared by IL-12 and IL-23, has emerged as a cornerstone in bi-
ologic treatment, particularly after the PHOENIX trials demon-
strated its efficacy and safety [4]. By inhibiting IL-12 and IL-23
signaling, ustekinumab downregulates the Th1 and Th17 path-
ways, reducing inflammation. However, this immunomodu-
latory mechanism may also impair host defenses, particularly
cellular immunity, increasing susceptibility to opportunistic
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Summary

« Blastomycosis should be considered in immunosup-
pressed patients with persistent pneumonia in en-
demic regions, even when treated with biologics like
ustekinumab.

« Early diagnosis and antifungal therapy can prevent
complications.

infections [5]. Most adverse effects reported with ustekinumab
include nasopharyngitis, upper respiratory tract infections, and
injection site reactions. Nevertheless, more serious infections,
including tuberculosis (TB), viral reactivations, and fungal in-
fections, have been documented. Among fungal infections, deep
mycoses such as histoplasmosis and pneumocystis pneumonia
(PCP) have been described. Blastomycosis, however, remains
exceedingly rare in this setting.

Blastomycosis is a systemic fungal infection caused by
Blastomyces dermatitidis and Blastomyces gilchristii, dimorphic
fungi endemic to North America, particularly in areas sur-
rounding the Great Lakes and the Mississippi and Ohio River
basins [6]. Infection typically results from inhalation of fungal
conidia, which convert into yeast forms in the lungs. Pulmonary
involvement is the most common presentation and may resem-
ble bacterial pneumonia or malignancy, often leading to diag-
nostic delays, especially in immunocompromised hosts. The
reported annual incidence in the United States is <2 cases per
100,000 population, with hospitalizations averaging about 0.3
per 100,000 [7]. Among hospitalized patients, the case-fatality
rate is typically 8%-10%, although CDC data reported a spike
to 17% in 2021 despite stable hospitalization rates [7]. Mortality
in published series ranges widely from 4% to 78%, with a pooled
estimate of 6.6% based on a systematic review of 2820 cases [8].
Outcomes are significantly worse in immunocompromised
patients and those with acute respiratory distress syndrome
(ARDS), with ARDS being the most important risk factor for
death [8].

In this report, we present a rare case of pulmonary blastomycosis
in a patient receiving ustekinumab for psoriasis. This case un-
derscores the diagnostic challenges posed by atypical infections
in immunosuppressed patients and highlights the importance of
considering endemic fungal infections in the differential diag-
nosis of non-resolving pneumonia.

2 | Case History

We present the case of a 54-year-old male from Kentucky pre-
sented with the chief complaint of worsening shortness of breath
for 2-3 months, associated with cough and hemoptysis. He re-
ported symptoms of fever, night sweats, chest and abdominal
pain, nausea, vomiting, and a 20-301b unintentional weight loss
over 6 months. His past medical history included psoriasis, type
2 diabetes, chronic sinusitis, back pain, and seasonal allergies.
He denied smoking but reported recent travel to the Ohio River
basin and contact with soil while gardening but no known an-
imal exposure or recent international travel. His medications

included ustekinumab for 1year (90mg subcutaneously every
12weeks), metformin 1000 mg twice daily, and antihistamines
as needed.

Six months prior to this admission, he had been treated for pre-
sumed pneumonia with amoxicillin-clavulanate. Two months
later, he experienced similar symptoms and was prescribed
amoxicillin-clavulanate and azithromycin (500 mg on day one,
then 250 mg daily for 4days). A chest x-ray at that time revealed
left lower lobe airspace opacity with air bronchograms, sugges-
tive of community-acquired pneumonia as shown in Figure 1.

Despite adherence to the prescribed medications, his symptoms
persisted, and he returned to the emergency department on
August 10, 2024. He was discharged with levofloxacin 750 mg
daily for 7days. Due to the lack of clinical improvement, a chest
CT was performed, showing unresolved airspace opacity. While
this was initially attributed to non-resolving pneumonia, the
possibility of neoplasia could not be ruled out based on imaging,
as shown in Figure 2.

3 | Differential Diagnosis, Investigation, and
Treatment

On presentation to our facility, vital signs revealed a tempera-
ture of 98.8°F, pulse of 104 beats per minute, respiratory rate of
18, oxygen saturation of 100% on room air, and blood pressure of
143/77mmHg. Physical examination revealed wheezes and rhon-
chi in the left lower lung field, but air entry was equal bilaterally,
and the remainder of the exam was unremarkable. Laboratory
results were notable for leukocytosis (WBC 16.1x 103/uL), ane-
mia (hemoglobin 9.4g/dL), thrombocytosis (platelets 720 x 103/
uL), hyponatremia (sodium 132mmol/L), and hypoalbumin-
emia (albumin 3.0g/dL). Procalcitonin was 0.27ng/mL. Given
his immunosuppressed state from ustekinumab therapy, per-
sistent pulmonary opacity, and constitutional symptoms, the
differential diagnosis included non-resolving bacterial pneumo-
nia, endemic fungal infection (such as blastomycosis or histo-
plasmosis), TB, and pulmonary malignancy.

FIGURE1 | Chestradiograph demonstrating left lower lobe airspace
opacity. Frontal chest x-ray obtained on July 30, 2024, reveals a dense
opacity in the left lower lung field with visible air bronchograms, sug-
gestive of community-acquired pneumonia.
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FIGURE 2 | Chest CT showing unresolved left lower lobe opacity.
Axial chest CT performed in August 2024 demonstrates persistent con-
solidation in the left lower lobe despite appropriate antibiotic therapy,
raising concern for non-resolving pneumonia and prompting further
investigation.

FIGURE 3 | High-power H&E stain highlighting fungal morpholo-
gy. High-power view of the same H&E-stained lung tissue reveals well-
defined broad-based budding yeast (arrow) within an inflammatory
background, supporting a diagnosis of pulmonary blastomycosis. No
malignant cells were identified.

4 | Outcome and Follow-Up

The patient was initially started on piperacillin-tazobactam 4.5g
intravenously every 8h. A repeat chest x-ray demonstrated per-
sistent left lower lobe opacification, and a CT scan of the chest
revealed patchy opacification in the middle and lower lobes of
the left lung with a small left pleural effusion. Given the lack
of improvement, a bronchoscopy with bronchoalveolar lavage
(BAL) was performed, which revealed broad-based budding
yeast consistent with Blastomyces species; no malignant cells
were identified (as shown in Figures 3-5).

The patient was treated with liposomal amphotericin B at a
dose of 3mg/kg intravenously daily for 14days, followed by
itraconazole 200 mg orally three times daily for 3days and then
200mg twice daily for a planned duration of at least 12 months.
Ustekinumab was discontinued. The patient demonstrated sig-
nificant clinical improvement initiation of antifungal therapy.
Follow-up chest imaging is planned at 3 and 6 months to moni-
tor radiographic resolution, and continued clinical monitoring is
scheduled to assess for relapse or complications.

FIGURE 4 | Low-power H&E stain of lung tissue showing inflam-
mation and yeast forms. Low-power hematoxylin and eosin (H&E)
stained section of lung tissue obtained via bronchoalveolar lavage (BAL)
shows scattered inflammatory infiltrates and early evidence of broad-
based budding yeast (arrow), consistent with Blastomyces dermatitidis.

FIGURE 5 | GMS stain highlighting fungal organisms consistent
with Blastomyces dermatitidis. Grocott-Gomori's methenamine sil-
ver (GMS) stain of bronchoalveolar lavage specimen showing dark-
staining, broad-based budding yeast (arrow) against a pale background.
These findings are diagnostic of Blastomyces dermatitidis infection.

5 | Discussion

Blastomycosis can present with a wide range of symptoms, from
asymptomatic cases to dissemination to skin, bones and Central
Nervous System (CNS). Pulmonary blastomycosis is the most
common presentation and can range from mild symptoms to
severe pneumonia and ARDS. Immunosuppressed patients are
at higher risk for acute pulmonary disease, respiratory failure,
and increased mortality [9, 10]. The most common symptoms
involve respiratory complaints, such as cough, fever, and chills,
which make it challenging to distinguish from bacterial or viral
pneumonia. This often delays diagnosis, as treatment for bac-
terial pneumonia is frequently initiated first, as occurred with
our patient. The American Thoracic Society recommends using
multiple diagnostic tests, including direct visualization and
culture of sputum, BAL fluid, or other biopsy material, as well
as urine antigen testing and serum antibody testing [11] inva-
sive tests like BAL are typically ordered only after a failure to
respond to these treatments. Fungal culture remains the gold
standard for diagnosing blastomycosis, with a diagnostic yield
from BAL of approximately 94% in pulmonary cases, making
it an essential tool in endemic regions [12]. Another significant
challenge arises from the difficulty of distinguishing lesions
caused by blastomycosis from other diseases based on imaging
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studies alone. Mass lesions are frequently observed in blastomy-
cosis and can often be mistaken for malignancy. Intermediate-
sized nodules, often with satellite lesions, are another hallmark
of blastomycosis. Cavitation, although less common, can also be
seen in blastomycosis [13].

Ustekinumab is a monoclonal antibody targeting IL-12 and IL-
23, cytokines that plays a key role in inflammatory diseases such
as psoriasis and Crohn's disease. By inhibiting IL-12/23 signal-
ing, ustekinumab suppresses Th1 and Th17 pathways, leading to
reduced inflammation. However, this also suppresses immune
defenses, increasing susceptibility to opportunistic infections.
Notable opportunistic infections associated with ustekinumab
include hepatitis B virus reactivation (HBVr), TB, and atypical
mycobacterial infections (AMI) [14]. Documented risks include
fungal infections such as histoplasmosis, candidiasis, and PCP
has been reported with use of biologics but the risk of deep fun-
gal infections like blastomycosis with use of ustekinumab are
extremely rare [15].

Treatment of blastomycosis depends on disease severity and im-
mune status. Immunosuppressed patients and those with mod-
erately severe to severe pulmonary disease should receive initial
therapy with amphotericin B (AmB), preferably a lipid formu-
lation at 3-5mg/kg/day or AmB deoxycholate at 0.7-1mg/kg/
day for 1-2weeks or until clinical improvement, followed by oral
itraconazole as step-down therapy [3, 16]. Itraconazole is initi-
ated at 200mg three times daily for 3days, then 200mg twice
daily, and continued to complete at least 12months of therapy
in immunocompromised hosts (6-12months for severe pulmo-
nary disease) [3, 17]. For mild to moderate pulmonary blasto-
mycosis, itraconazole alone (200 mg three times daily for 3 days,
then once or twice daily) for 6-12months is recommended.
Serum itraconazole levels should be checked after 2weeks to
ensure adequate exposure [17]. Gastric acidity is essential for
absorption, and therapeutic drug monitoring after 2weeks is
advised to ensure adequate exposure. Other azoles such as ke-
toconazole and fluconazole are less effective and generally not
preferred; ketoconazole also carries a higher risk of adverse ef-
fects. Voriconazole may be considered for CNS involvement due
to better cerebrospinal fluid penetration. All azoles are contra-
indicated in pregnancy [18]. Lifelong suppressive itraconazole
(200mg daily) may be required for patients with irreversible
immunosuppression or relapse despite appropriate treatment.
Adverse effects of AmB include nephrotoxicity, hypokalemia,
anemia, fever, and infusion-related reactions, with the lipid for-
mulation offering a more favorable safety profile.

Although our case is from an endemic region, the incidence
rates of blastomycosis are approximately 1-2 per 100,000 peo-
ple in endemic regions [19]. This makes immunosuppression by
ustekinumab a significant factor in developing the infection in
our patient. Regular monitoring is crucial for psoriasis patients
on biologics like ustekinumab, as it enables the early detection
and management of opportunistic infections [20].

6 | Conclusion

Our case report highlights the risk of blastomycosis in patients
treated with ustekinumab, particularly in endemic regions.

Although the infection is rare, it is important to keep it in differ-
ential diagnosis in patients taking immunosuppressants as early
diagnosis can prevent complications.
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