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Introduction

Paracoccidioidomycosis is a systemic 
fungal infection whose clinical manifestations 
are predominantly pulmonary and whose 
etiologic agent is the dimorphic fungus 
Paracoccidioides brasiliensis. Its geographic 
distribution is limited to Latin America, from 
Mexico to Argentina. Although it has sporadically 
been isolated from nature, its natural reservoir 
is unknown.(1) A small proportion of individuals 
develop clinical manifestations of disease. The 
incidence of paracoccidioidomycosis in Uruguay is 
unknown. Studies and personal communications 
have reported that 1 or 2 cases are diagnosed 

per year, and it is likely that the condition is 
underdiagnosed. It usually affects males and 
rural workers, especially farm workers and 
woodcutters.(2) Smoking has been reported as a 
risk factor for the development of the disease.(3) 
In culture media at 37°C, P. brasiliensis appears as 
spherical yeast surrounded by a refractive, double-
contoured wall, formation of intracytoplasmic lipid 
inclusions being typically observed. It reproduces 
by multiple budding, in which blastoconidia are 
connected to a mother cell in an arrangement 
resembling a “ship’s steering wheel”, which gives 
it a particular morphological characteristic. At 
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Resumen
La incidencia de las micosis pulmonares en Uruguay es muy baja, y estas usualmente aparecen en pacientes 
inmunocomprometidos. Se discute el caso de un paciente inmunocompetente proveniente de área rural, que 
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bilateral fibrotic lung involvement, cavities 
containing buds, and mediastinal adenopathy 
with necrosis (Figure 1). An axial CT scan of 
the abdomen showed enlarged adrenal glands. 
In view of his prolonged respiratory symptoms, 
fever, poor overall health status, and bilateral 
fibrotic lung involvement, with multiple cavities 
and nodules, we hypothesized the following: 
pulmonary tuberculosis or chronic deep fungal 
infection, the latter being due to extensive fibrosis 
and being active because of the fever, ground-
glass lesions, and cavity contents. The findings 
of mediastinal adenopathy with necrosis and 
adrenal enlargement with necrosis were consistent 
with our hypotheses. Because of the clinical 
presentation, imaging test results, and patient 
history, we established a presumptive diagnosis of 
paracoccidioidomycosis or histoplasmosis, given 
that both deep fungal infections are endemic 
in Uruguay. The differential diagnosis included 
systemic vasculitis, Churg-Strauss syndrome 
(because the type of skin involvement was not 
typical of the deep fungal infections hypothesized), 
and Wegener’s granulomatosis (because of the 
presence of cavitary lung involvement). The 
laboratory test results were as follows: hemoglobin, 
10.2 g/dL; platelet count, 563,000/mm3; white 
blood cells, 9,400/mm3; eosinophils, 3%; ESR, 
130 mm/h; HIV testing, negative; urea level, 
normal; antinuclear antibody testing, negative; 
rheumatoid factor testing, negative; anti-DNA 
antibody testing, negative; antineutrophil 
cytoplasmic antibody testing, negative; BAL 
fluid, normal; direct bacteriological examination 
for nonspecific pathogens, negative; culture 
for nonspecific pathogens, negative; testing for 

temperatures of less than 26°C, it develops as 
a mold. The major antigenic component of 
P. brasiliensis is a 43-kDa glycoprotein, which 
binds to the wall and participates in the adhesion, 
invasion, and pathogenesis of the fungus.(1,4) 
The fungus is acquired through inhalation of 
spores of the mycelial phase, which reach the 
lungs and readily convert to the yeast form, 
multiplying in the parenchyma and inducing a 
host response characterized by the formation of 
a primary complex, followed by the formation of 
granulomas. In this primary infection, systemic 
dissemination occurs via the hemolymphatic 
system. These fungi can remain dormant for 
years or progress to disease, depending on the 
host immune response.(3)

In terms of the gateway and pathogenic 
mechanism, histoplasmosis is similar to 
paracoccidioidomycosis. In Uruguay, histoplasmosis 
is a common diagnosis in HIV-AIDS patients, 
being less common in immunocompetent 
patients, as was the case with our patient. 
Histoplasma capsulatum var. capsulatum is a 
dimorphic fungus that is ubiquitous in nature and 
is of relevance in the Río de la Plata. The pulmonary 
forms predominate in immunocompetent patients, 
whereas the disseminated forms predominate in 
immunocompromised patients.

H. capsulatum var. capsulatum grows on 
Sabouraud medium at 28°C, appearing as 
filaments that typically have branched septate 
hyaline mycelia, verrucose macroconidia, and 
abundant microconidia. These characteristics 
allow the fungus to be specifically identified 
by mycological examination. In tissue sections 
stained with Giemsa, the fungus appears as 
small yeast with an eccentric nucleus and an 
inhomogeneous staining pattern.

Case report

We report the case of a 56-year-old male 
smoker who was a rural worker and a hunter. 
The patient presented with a three-month history 
of fever, cough, expectoration, and dyspnea. 
He was given amoxicillin and showed partial 
improvement. One month later, the symptoms 
worsened, and this had a negative impact on 
his overall health status. Physical examination 
revealed the following: erythema multiforme on 
the face, trunk, and limbs; respiratory failure; 
and diffuse dry crackles. A chest X-ray and 
an HRCT scan of the chest showed extensive 

Figure 1 - HRCT scan of the chest: fibrosis, bilateral 
subpleural pulmonary opacity, and multiple cavities.
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H. capsulatum (Figure 3). Double diffusion serology 
detected antibodies against P. brasiliensis and 
H. capsulatum.

The patient had asthenia and dizziness 
with orthostatic hypotension, which gave 
rise to the hypothesis of adrenocortical 
insufficiency. That hypothesis was confirmed 
by the adrenocorticotropic hormone curve and 
the increased baseline adrenocorticotropic 
hormone level. The patient received treatment 
with amphotericin B and showed improvement 
after one month. Subsequently, he received 
itraconazole for six months. At this writing, 
the patient was stable but had residual fibrosis.

Discussion

In the case reported here, the diagnosis was 
difficult because endemic deep fungal infections are 
uncommon in Uruguay. The clinical presentations 
of paracoccidioidomycosis and histoplasmosis 
depend on many factors that are related to the 
host, the host response, the parasite growth, 
and the environment. Respiratory involvement 
is common. It is of note that the case reported 
here involved an immunocompetent patient, who 
had severe and extensive lung involvement with 
a subacute clinical course, and that the diagnosis 
was confirmed by direct mycological examination, 
culture, and serological testing. Direct mycological 
examination revealed abundant multi-budding 
yeasts (10 to 30 microns in diameter) with 
refractive walls and vacuolar contents, findings 
that were consistent with the morphological 
characteristics of P. brasiliensis (Figure 2). Direct 
mycological examination with Gomori staining 
revealed yeasts that had the same characteristics 
as those described above. Sabouraud cultures 
(n = 6) maintained at 28°C for 4 weeks showed 
growth of P. brasiliensis and H. capsulatum, and 
the different culture tubes were identified on 
the basis of the micromorphology of the culture. 
Figure 3 shows the micromorphological pattern 
of the H. capsulatum colonies isolated. After the 
detection of both species of fungi on culture 
and given the fact that this is extremely rare, 
the stained slides were reexamined. The Giemsa-
stained slides revealed the presence of very few 
yeasts characteristic of H. capsulatum, which 
had gone unnoticed in the first examination.

Although the diagnosis was confirmed by the 
isolation of both species of fungi, we screened 
for circulating antibodies by performing a simple 

Mycobacterium tuberculosis, negative; mycological 
examination, negative; bronchial brushing, 
negative; serial blood cultures for bacteria, 
negative; PPD testing, negative; serial sputum 
smear microscopy, negative; direct examination, 
negative; and culture, negative.

Given the difficulty in making a diagnosis 
and the fact that his condition persisted 
despite the empirical treatment for nonspecific 
pathogens, we decided to transfer the patient to 
a referral center, where he underwent a second 
fiberoptic bronchoscopy with BAL for mycological 
examination. Direct mycological examination of 
the BAL fluid revealed abundant multi-budding 
yeasts with the morphological characteristics 
of P. brasiliensis (Figure 2). Direct mycological 
examination with Giemsa and Gomori stainings 
revealed P. brasiliensis and H. capsulatum yeasts. 
Sabouraud cultures maintained at 28°C for 4 
weeks showed growth of P. brasiliensis and 

Figure 2 - Direct examination of BAL fluid: 
Paracoccidioides brasiliensis.

Figure 3 - Microscopic examination of BAL fluid 
culture: filaments, macroconidia, and microconidia 
of Histoplasma capsulatum.
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in up to 15% of cases of paracoccidioidomycosis, 
only 9% of such cases are symptomatic,(12) as 
occurred in the present case.
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double diffusion test, which detected antibodies 
against P. brasiliensis and H. capsulatum.

We used specific P. brasiliensis and 
H. capsulatum antigens and obtained one band 
of identity for P. brasiliensis and two bands 
of identity for H. capsulatum; those findings 
suggested that specific circulating antibodies 
were present in sufficient quantity to determine 
positivity for both species of fungi.(5)

In the present case, radiological lung 
involvement was extensive, showing interstitial 
nodular pattern, fibrosis, and cavities, all 
of which have often been described in 
paracoccidioidomycosis(6-8) and in histoplasmosis. 
Mediastinal nodal involvement can lead to 
necrosis,(9) and this is due to paracoccidioidomycosis, 
given that chronic cavitary histoplasmosis does 
not usually cause mediastinal adenopathy.(10) 
In Uruguay, this is the first documented case 
of concomitant paracoccidioidomycosis and 
histoplasmosis, and we found no similar cases 
in hyperendemic areas.(11) The occupation and 
place of residence of our patient are of note 
because they are typically associated with 
paracoccidioidomycosis, which is due to the 
reservoir distribution analyzed previously. In 
AIDS patients, paracoccidioidomycosis can occur 
in association with neoplasms, tuberculosis, and, 
in rare cases, histoplasmosis. It is suggested that 
itraconazole be used as a treatment option in 
mild and moderate forms of the disease. One 
valid alternative is the use of trimethoprim-
sulfamethoxazole. Patients with severe forms, 
as was the case with our patient, should receive 
amphotericin B. Treatment duration correlates 
with the severity of the disease and the drug used, 
and it is recommended that it be maintained 
for six months to one year.(10) The patient must 
remain under treatment and follow-up until the 
criteria for cure are met, on the basis of clinical, 
imaging, and serological parameters. Although 
the lung lesions are irreversible and the loss of 
pulmonary function in subacute and chronic forms 
is usually irreversible, the clinical condition of 
the patient improved after prolonged antifungal 
treatment. Although adrenal involvement occurs 
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