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ABSTRACT

Coccidioidomycosis is a fungal infection caused by Coccidioides immitis or Coccidioides
posadasii. These fungi are known to thrive in desert climate. Fungi produce infectious
arthroconidia in soil, they are aerosolized in the air and when inhaled by humans, usually
cause infections such as pneumonia. The first cases of coccidioidomycosis in Brazil were
reported in 1978. Since then, there have been other reports mainly from desert regions of
Northeastern Brazil. The present report describes three cases of coccidioidomycosis on male
farmers from Serra Talhada county, Pernambuco State, who developed pneumonia and were
subsequently diagnosed with pulmonary coccidioidomycosis. These three farmers were
successfully treated with oral fluconazole. They reported having hunted armadillos in a rural
and arid area of Pernambuco State. Armadillos are known to be carriers of Coccidioides.
This is the first report of infection caused by Coccidioides in Pernambuco State, Brazil.
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BACKGROUND

Coccidioidomycosis (CDM) is a fungal infection caused by Coccidioides immitis
or Coccidioides posadasii. These two species inhabit arid soil of certain American
States such as California, Arizona and Texas, are also found in Mexico, as well as in
Central and South America. The infection begins with the inhalation of arthroconidia
from sandy and dry soil'. Most individuals exposed to this fungus will develop only
mild symptoms without significant illness. The community-acquired pneumonia
is the most common presentation. Clinical findings began with fever, cough and
fatigue, occasionally with arthralgia and cutaneous manifestations such as erythema
nodosum. Disseminated infections can occur, especially in immunocompromised
individuals®. Notably in Brazil, there is a strong association between hunting
armadillo and CDM?.

The first cases of CDM in Brazil were reported in Bahia State by Gomes et
al*in 1978. In 1979, Vianna et al.® reported another case in Piaui, while Sidrim et
al .® also reported four cases of CDM in Ceara. Other cases came from four States
of the semiarid Northeast region, Bahia, Piaui, Ceara and Maranhao, but there
were no reports of CDM from Pernambuco. The Northeastern Brazilian States
of Bahia, Maranhao, Piaui and Ceara constitute the most recent endemic area of
coccidioidomycosis (Table 1)7. Nevertheless, the current incidence of CDM in
Brazil is unknown, because this infection is not notified to the Ministry of Health.
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This report is to inform clinicians about the first cases of
CDM in Serra Talhada county, Pernambuco State (Figure 1).

Table 1 - Number of reported cases of coccidioidomycosis by
State in Northeast Brazil.

STATES CASES REPORTED
Pernambuco (PE) 3
Maranhao (MA) more than 10
Piaui (PI) more than 10
Ceara (CE) more than 10
Bahia (BA) more than 10
Paraiba (PB) 0

Rio Grande do Norte (RN) 0

Sergipe (SE) 0

Alagoas (AL) 0

CASE PRESENTATION

Three adult males from the same family, aged 32, 40 and
71 years, farmers, reported having lived in the rural area of
Serra Talhada county, Pernambuco State for all their lives.
They were admitted to the Clinical Hospital of the Federal
University of Pernambuco between March and April 2017.
The three patients have presumably been infected at the
same time, around 11 days after an armadillo (Dasypus
novemcynctus) hunting in rural areas of Pernambuco State.
Armadillos are known to be reservoir for Coccidioides®.

On admission, they presented with dry cough, fever,
anorexia and night sweats. The chest x-ray of patient 1
showed diffuse and bilateral pulmonary nodules with

irregular and spicule-shaped lesions on chest tomography
(Figures 2A and 2B). Patient 2 also had bilateral pulmonary
lesions. Patient 3 had fever and transient hyperemic papular
skin lesions on both forearms. Chest x-ray and tomography
showed multiple diffuse and bilateral lesions in all three
patients.

Bronchoscopy with bronchoalveolar lavage was
performed in all three patients. Direct examination of
expectorated sputum was negative for acid-fast bacilli and
fungi. However, examination of induced sputum of the three
patients treated with potassium hydroxide (KOH) showed
multiple spherules (Figure 2C) typical of Coccidioides
spp. Culture, as well as molecular biology tests were not
performed due to limited laboratory facilities. Following
the diagnostic confirmation, 400 mg/day of oral fluconazole
therapy was started in all three patients who were followed
up on an outpatient basis for one year before discharge.
Patients have clinically improved as well as their pulmonary
X-Tays.

DISCUSSION

CDM or valley fever should be suspected in patients
with cough and fever who live in endemic areas®. However,
the diagnosis can be difficult in areas, such as Pernambuco
State where the levels of suspicion is low as no cases of
CDM have been reported so far, patients present with a
variety of clinical manifestations and access to diagnostic
tests is poor. CDM was difficult to diagnose because the
presence of this infection was previously unknown in
Pernambuco. The lack of a routine diagnostic laboratory
testing specific for CDM makes the diagnosis very difficult®.

RaeX)

Figure 1 - Serra Talhada county, the place where the three patients acquired CDM, was highlighted within the territory of Pernambuco

State.
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Figure 2 - A) Chest x-ray of patient one; B) Chest tomography of patient one; C) Direct examination of sputum with KOH demonstrating

a spherule (arrow).

Histological lesions of both tuberculosis (TB) and CDM can
be granulomatous, leading to diagnostic errors’®.

Early identification of CDM has many benefits,
such as relieving the patient’s anxiety and ruling out the
possibility of cancer, simultaneously. It also reduces the
need for additional diagnostic testing by eliminating the
empirical use of antibiotics and reducing morbidity due to
extrapulmonary complications'®!". This infection can have
serious consequences in immunocompromised individuals
from endemic areas, including patients undergoing
chemotherapy for malignancies, those infected by HIV,
among others'®,

All three patients lived in Serra Talhada county, in the
semiarid region, in the shade of the Borborema Plateau
which blocks the rain, throwing a “shade” of dryness behind
them. In this region, the mean temperature (23.8 °C) and the
annual rainfall (16 cm/year) during rainy season (January
to April) are favorable conditions for Coccidioides'.
Furthermore, this is an agricultural region, whose main
product is cotton'2.

Endemic areas of Coccidioides usually have annual
temperatures between 0.5 °C and 24.4 °C, low annual rainfall
and hot summers. They also tend to be at lower altitudes,
in sandy soil areas'®. However, Serra Talhada county is
situated at 444 m altitude'?; thus suggesting that high
altitude is not a major determinant for Coccidioides growth.
Local environmental conditions and the participation of
agricultural workers in armadillo hunting have led to the
suspicion that exposures have occurred during activities
that resulted in soil disruption, in several locations of Serra
Talhada county.

Animals such as dogs and cats are carriers of
Coccidioides, which explains why organisms can be
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found in non-endemic areas'®. Mechanisms by which
dissemination of Coccidioides spreads through animals
is not fully understood. Some studies suggested that
carcasses of infected animals may carry Coccidioides and,
therefore, this fungus can be dispersed in soil for long
distances through the wind. The migration of infected
mammals and birds contributes to fungi dispersal in the
environment's.

Standardized tests are available to diagnose Coccidioides
infection. The test of choice will depend on clinical
circumstances'. Most outpatients suspected of having
CDM can be evaluated by serological tests such as
enzyme immunoassays (EIA) for specific anti-IgM and
anti-IgG detection'. The use of molecular techniques
allows the genotyping of Coccidioides isolates, improving
the understanding of their mode of reproduction, genetic
variation and speciation. We did not have access to
serological tests or the isolation of fungi by cultures;
therefore, spherules detection using potassium hydroxide
on the sputum sample was the diagnostic method for MDC.
Most Coccidioides infections are not treated in hospitals or
other health facilities because most people have subclinical
manifestations and do not seek medical attention'®. For
those who develop a primary clinical infection, it manifests
most frequently as pneumonia about 7 to 21 days after
exposure'*. The most common symptoms are chest pain,
cough and fever, which were reported by our patients 1 and
2, as well as fever, night sweats and weight loss®. Some
patients also develop systemic complaints such as fatigue
that can persist post-infection for months, interfering with
daily routine activities'®. Only patient 3 complained of
skin rashes and joint pain. Persistent arthralgia associated
with this infection characterize the alternative name of
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this disease, the desert rheumatism. Common cutaneous
manifestations in primary infection with Coccidioides
include erythema nodosum and erythema multiforme®.

Although there are no randomized controlled trials to
determine whether antifungal therapy improves the outcome
of uncomplicated infections, it can prevent complications
in patients with severe infections or at increased risk of
dissemination'”. We started antifungal therapy according to
the guidelines of the Infectious Diseases Society of North
America (IDSA)'®.

Further studies are needed to determine the presence
of new outbreaks of Coccidioides in Pernambuco State.
The history and laboratory work on our three cases
pointed to newly acquired infections, presumably related
to exposure to some Coccidioides habitats. It is well
known that armadillos are susceptible to Coccidioides
infections®. CDM was not initially suspected because
there were no previous reports of coccidioidomycosis in
Pernambuco State.

CONCLUSION

From now on physicians and other health professionals
should be aware that CDM can occur in Pernambuco State.
Physicians should strongly suspect CDM especially in
patients with fever and abnormal chest X-rays. It is likely
that all States in Northeastern Brazil harbor Coccidioides.
New skin tests need to be developed and used to define
the current prevalence of CDM in Northeastern Brazil.

CONSENTS

The three patients have signed informed consents to
participate in this study and for publishing the case report
and the accompanying images
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