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• Retrospective/prospective study of clinical cases of PCM and CM in the 
Northeast (North) of Brazil; 

• Soil collection from armadillos burrows and molecular detection of 
Paracoccidioides sp. and Coccidioides sp. 

• Metagenomics study of positive and negative samples for both species; 
• Predictive species distribution modeling (or niche modeling) of 

Paracoccidioides sp. and Coccidioides sp. using molecular and 
epidemiological data (random forest and artificial neural networks);

Specific Aims



Coccidioides and 
mammalian and hosts

Cordeiro et al., 2021



Common host in South America – The armadillo



Coccidioides posadasii Infection in bats, Brazil
Cordeiro et al, EID vol 18. Nº4, april 2012

• Analyze the eco-epidemiologic aspects of

Histoplasma capsulatum in Northeast Brazil;

• H. capsulatum was not isolated;

• Coccidioides posadasii was recovered from

Carollia perspicillata bat lungs. 

• Immunologic studies detected coccidioidal

antibodies and antigens in Glossophaga

soricina and Desmodus rotundus bats.

Carollia perspicillata Glossophaga soricina Desmodus rotundus



Coccidioidomycosis



Why Northeast Brazil?
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Coccidioidomycosis in Brazil
• Largest case-series outside the 

hyperendemic area in North America 
(USA/MX);

• 292 cases (1978 - 2021);
• Maranhão (22) and Piauí (270);
• Males (98%) over females (2%);
• Mean age: 31 (7-82);

• Ethnicity:
Black - 78.4%
White – 20.9%
Indians – 0.7%



Coccidioidomycosis in Brazil;
(2023) : PI, CE, MA, BA e PE

~ 85% of the cases 
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Risk Factors N/%

Armadillo Hunting 266    91,1
Manioc harvest 10   3,4
Pond excavation 3   1,1
Rock extraction 2   0,7
Gardening 2   0,7
Soil preparation 2    0,7
Fence 1    0,3
Charcoal 1    0,3
Fômites 1    0,3
NI 4    1,4

CLINICAL FORM
Acute pulmonary 271     92,8
Disseminated 10      3,4
Chronic 7      2,4
Regressive 04     1,4



Risk factors



Canine coccidioidomycosis in Brazil



Coccidioidomycosis in 
Brazil – Clinical aspects

• Pulmonary – 100%
• 42 microepidemics - >2 people

• Coffin, fever and thoracic pain  
• Acute pulmonary infection – 21 days for resolution
• Incubation 10 days (mean 4 to 30 days)

• No HIV
• Coinfection with Tb
• Infrequent cutaneous hypersensitivity symptoms

• Dissemination (5-10%)
• Resolution – 90%
• Deaths due to pulmonary complications or CNS 

Clinical symptoms Patients (%)
Cough 93
Fever 90
Thoracic pain 77
Adynamia 59
Anorexia 53
Dyspnea 51
Headache 37
Weight loss 33
Myalgia 31
Arthralgia 28
Erythema nodosum 10
Polymorphic erythema 8
Abdominal pain 7
Cutaneous hash 6
Oral lesions 4
Vomiting 4
Hemoptysis 4
Skin nodules 3
Mental confusion 2
Convulsion 2
Lymphadenopathy 2
Arthritis 1









Species modeling for delimitate the rang of 
Coccidioides sp. in Northeast Brazil 

• Environmental data;
• Clinical data;





WGtyping
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C. immitis

C. posadasii

Brazil

TX/MX/SA
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Coccidioidomycosis in Brazil

AZ/CA vs South America
• Demographics?
• Bioclimatic factors?
• Lack or awareness/diagnostics?
• Low virulent strains?
• Genetic background of hosts?
• Natural phenomena? Haboobs?



Fungi can cause Community Acquired Pneumonia!!!
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