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paracoccidioidomycosis is more poorly character-
ized, either due to the fact that it is uncommon 
in its acute or subacute form or due to the scar-
city of cases of regressive forms or symptomatic 
infection.(3,4)

The primary complex resulting from infection 
with P. brasiliensis has rarely been observed in 
children(5,6) or in immunocompromised adults.(7) 
Here, we report the case of a young adult who 
presented with lung injury, hilar lymph node 
enlargement and hypereosinophilia as mani-
festations of the initial phase of this fungal 
infection.

Case report

A 28-year-old white male, who was a physi-
cian and a resident of the city of Ribeirão Preto, 
Brazil, presented with a three-month history 
of daily fever (37.5-38.5°C). He also presented 
with intense nonproductive cough, chest pain 

Introduction

Infection with Paracoccidioides brasiliensis is 
acquired via the airways and occurs in endemic 
areas in South America. In most individuals, the 
infection resolves spontaneously, leaving a scar-
ring lung or lymphatic injury where the fungus 
can remain latent.(1) Some of those infected 
develop a self-limiting disease (regressive form 
of paracoccidioidomycosis), which is poorly 
understood, or a generalized disease, which 
predominantly affects the lymphatic system, the 
macrophagic-monocytic system and the skin 
(acute or subacute form). In adults over 30 years 
of age, it is known that reactivation of latent 
foci of P. brasiliensis result in injury to the lungs, 
the oropharyngeal mucosa and other tissues 
(chronic form).(2)

The chronic form of the lung disease is 
progressive and, on X-rays, typically appears as 
bilateral diffuse reticulomicronodular interstitial 
infiltrate.(3) Acute lung injury in other forms of 
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Resumo
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culture for fungi in sputum (two samples) and 
BAL: negative. Counterimmunoelectrophoresis 
for antifungal serum antibodies showed the 
following titers: paracoccidioidomycosis, 1:64; 
histoplasmosis, 1:16; and aspergillosis, 1:8.

Having been diagnosed with paracoc-
cidioidomycosis, the patient was treated with 
itraconazole (200 mg/day). After 7 days of 
therapy, his fever and cough had already 
subsided. On day 50 of therapy with itracona-
zole, the patient was asymptomatic and had 
gained 3 kg of body weight. In addition, the 
physical examination was normal. A chest X-ray 
performed on that day showed lungs without 
opacifications and normal pulmonary hila. The 
number of circulating eosinophils remained 
high until the initiation of treatment and then 
became normal (376/µL). Inversely, the titer of 
anti-P. brasiliensis antibodies in serum increased 
to 1:512. Cure was achieved after four months 
of therapy with itraconazole (100 mg/day).

in the right subscapular region, loss of appetite 
and malaise. The patient received a nonsteroidal 
anti-inflammatory drug for 10 days, and the 
symptoms were attenuated. With the discontin-
uation of the drug, the fever returned, together 
with headache, malaise and productive cough 
with yellow expectoration. The patient received 
amoxicillin/clavulanate, and the expectoration 
decreased. However, he had dry cough, loss of 
appetite, prostration, weakness, night sweats 
and irregular fever, all of which had intensified 
within the last few days. In addition, he had lost 
approximately 4 kg of body weight.

The patient worked at a hospital in the city 
of Ribeirão Preto, as well as working shifts in 
the city of São José do Rio Pardo (both cities are 
located in the state of São Paulo), to which he 
commuted once a week. He stated that he had 
not traveled to other regions, and that he had 
not been exposed to pigeons, bats, woodlands 
or individuals with tuberculosis. He also stated 
that was not a smoker, alcoholic or illicit drug 
user; nor did he report a history of allergies or 
any other disease.

Physical examination revealed that the 
patient presented normal respiration and mildly 
reduced breath sounds in the upper third of the 
right hemithorax, without adventitious sounds. 
There was enlargement (to 2 cm in diameter) 
of the submandibular lymph node, which was 
mobile and slightly painful. The liver was not 
palpable. The spleen was percussible but not 
palpable. Arterial pressure was 120/80 mmHg, 
and HR was 68 bpm.

A chest X-ray, performed two months after 
the onset of symptoms, showed bilateral apical 
pulmonary opacification and mild left hilar 
lymph node enlargement (Figure 1). Chest CT 
scans showed condensation in the upper third of 
both lungs (Figure 2), as well as left hilar lymph 
node enlargement and right pleuritis (Figure 3). 
A sinus X-ray was normal. Abdominal ultrasound 
revealed mild splenomegaly. Bronchoscopy 
revealed a normal bronchial tree.

The laboratory test results were as 
follows: hemoglobin, 13.9 g/dL: hematocrit, 
41.8%; leukocytes, 18,900/µL; neutrophils, 
5,103/µL; eosinophils, 11,321/µL; basophils, 
170/µL; lymphocytes, 1,777/µL; monocytes, 
529/µL; C-reactive protein, 6.9 mg/dL; tests of 
liver and kidney function: normal; parasitolog-
ical stool examination: negative; HIV antibody 
testing: negative; microscopy and culture for 
M. tuberculosis in sputum (five samples) and 
BAL: negative; and direct examination and 

Figure 1 - Chest X-ray at two months after the onset 
of symptoms revealing condensation in both lung 
apices and mild left hilar lymph node enlargement. 
The insert shows the injury in the right apex.

Figure 2 - Chest CT scan revealing condensation in 
the upper third of both lungs.
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infection was observed in a 9-year-old child, who 
had alveolar consolidations in the lungs and hilar 
enlargement after having had respiratory symp-
toms for various months.(5) Another child, who 
was 6 years old and had frequent contact with the 
rural environment, had high fever, mild bilateral 
interstitial pulmonary infiltrate and marked hilar 
lymphadenomegaly.(6) In the following weeks, 
this child developed disseminated fungal disease, 
which led to the assumption that the initial find-
ings represented the primary lymph node complex 
of P. brasiliensis infection.

In the case reported here, the primary focus 
was located in the upper thirds and in the apices 
of the lungs, reaching the pleura, which caused 
the patient to receive anti-inflammatory medi-
cation to control the chest pain. In addition to 
primary infection, acute lung injury caused by 
paracoccidioidomycosis has rarely been observed 
in the regressive,(10) acute or subacute(3,4) forms. 
Unlike the chronic form of the lung disease, the 
forms more temporally related to the fungal 
infection present pulmonary involvement that 
is heterogeneous in terms of type and location. 
One review of pediatric juvenile paracoccidi-
oidomycosis included patients with alveolar 
consolidation, interstitial infiltrate, micronod-
ules, nodules and pleural effusion.(11) There have 
also been reports of an adult who presented 
with cortico-pleuritis(1) and a young individual 
who had empyema and bilateral pulmonary 
consolidation, P. brasiliensis being detected in 
the bronchoalveolar lavage fluid.(3) The acute 
injury caused by paracoccidioidomycosis can 
be located in the apex, the perihilar region, the 
juxtapleural region and the base of the lungs, 
or have a disseminated aspect.(3,11) Conversely, 
P. brasiliensis was isolated from the respiratory 
secretion of patients with the acute or subacute 
form of paracoccidioidomycosis, without there 
being any apparent injury on chest X-rays.(12) 
This suggests the existence of small pulmonary 
primary foci, not detectable on routine X-rays.

Eosinophilic pneumonia is observed in para-
sitic, fungal and bacterial infections, being 
also accompanied by hypersensitivity diseases, 
sarcoidosis and other less common diseases.(13) 
Among systemic fungal infections, eosinophilia 
resulting from certain forms of aspergillosis and 
coccidioidomycosis is the most widely known. 
In the case reported here, it was not possible 
to evaluate the participation of eosinophils in 
the lung injury or to characterize the case as 
eosinophilic pneumonia. However, the patient 
presented persistent and marked peripheral 

Discussion

The pleuropulmonary focus and the satel-
lite lymph node enlargement presented by the 
patient characterize the primary pulmonary 
lymph node complex of P. brasiliensis infection. 
The involvement of this fungus was revealed by 
the detection of serum antibodies in significant 
titers for paracoccidioidomycosis, there being 
cross-reaction with Histoplasma capsulatum 
antigens and Aspergillus fumigatus antigens. The 
marked increase in the anti-P. brasiliensis anti-
body titer in the second blood sample confirmed 
the diagnosis of paracoccidioidomycosis. The 
response to the therapy with itraconazole was 
immediate, and clinical and radiological cure 
was achieved within a few weeks of therapy. 
To our knowledge, this is the first report of the 
primary pulmonary lymph node complex of P. 
brasiliensis infection in an immunocompetent 
adult who also presented hypereosinophilia.

Studies involving intradermal administra-
tion of paracoccidioidin to population samples 
from Brazil suggest that P. brasiliensis commonly 
causes an unapparent and nonprogressive infec-
tion.(8) This subclinical infection was demonstrated 
by the incidental finding of residual fungal inju-
ries in autopsies of patients whose death was 
caused by other diseases.(1) The finding of injury 
caused by P. brasiliensis in a few adult patients, 
usually asymptomatic, also shows the fungal 
infection that does not progress to open disease.
(9) Reactivation of the primary infection with 
P. brasiliensis, in the lung and in the mediastinal 
lymph node, was confirmed in the lung of an adult 
with lung carcinoma.(7) The symptomatic primary 
pulmonary lymph node complex of P. brasiliensis 

Figure 3 - Chest CT scan revealing peripheral 
condensation with right pleural involvement and left 
hilar lymph node enlargement.
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eosinophilia for some weeks. Mild to moderate 
eosinophilia is found in many patients with the 
chronic form of paracoccidioidomycosis. In chil-
dren with acute or subacute disease, 61% and 
76%, respectively, had eosinophil counts greater 
than 500/µL of blood.(14,15) Hypereosinophilia 
sometimes occurs in acute or subacute para-
coccidioidomycosis in children(6,14) and in young 
adults.(16) On chest X-rays, 3 of 7 children 
with more than 5,000 eosinophils/µL of blood 
presented pulmonary condensation or perihilar 
infiltrate,(14) possibly corresponding to initial lung 
injury in patients with disseminated paracoccidi-
oidomycosis. Hypereosinophilia in this disease 
has been attributed to high levels of cytokines, 
particularly IL-5, which are accompanied by 
Th2 cell immune response and disseminated 
injury.(13,16) In the case reported here, incipient 
cervical lymph node enlargement and splenom-
egaly suggest extrapulmonary dissemination of 
P.  brasiliensis and possible progression to the 
acute form of paracoccidioidomycosis. It is inter-
esting that hypereosinophilia resolved rapidly 
with antifungal therapy, as has been observed in 
similar cases.(16)

Cases with initial injury caused by 
P.  brasiliensis are indicators of the ecoepi-
demiology of paracoccidioidomycosis. The 
acquisition of this infection by the patient 
probably occurred in the journey between the 
cities of Ribeirão Preto e São José do Rio Pardo, 
both located in regions where paracoccidioid-
omycosis is hyperendemic. The air and the dust 
along the highways can contain conidia of the 
fungus, causing the infection through repeated 
exposure, as occurs with professional drivers and 
farm machine operators.(2)

In conclusion, paracoccidioidomycosis should 
be included in the differential diagnosis of acute 
pulmonary infections accompanied by hyper-
eosinophilia in children and young adults living 
in endemic regions. Lung injury in such patients, 
even if atypical, can correspond to primary infec-
tion with P. brasiliensis. Considering the difficulty 
in isolating the agent in this initial phase, sero-
logical screening with fungal antigens can be 
useful in establishing the diagnosis.
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