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Defining the epidemiological range of paracoccidioidomycosis and
coccidioidomycosis in Northeast Brazil - CNPoPlUniversal — grant #

Specific Aims

* 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);
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Common host in South America — The armadillo

The endozoan, small-mammal reservoir
hypothesis and the life cycle of Coccidioides
species
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Phylogenetic and evolutionary aspects of Paracoccidioides brasiliensis
reveal a long coexistence with animal hosts that explain
several biological features of the pathogen
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Coccidioides posadasii Infection in bats, Brazil
Cordeiro et al, EID vol 18. N24, 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
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Why Northeast Brazil?

0 0.5t00.59
o 0.59t00.66
@ 0.66t00.73
m 0.73 t00.8
m 08tol




Why Northeast Brazil?

Atlantic Forest Biome
ﬂ Pampa Biome

Coastal and Island Biome
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Coccidioidomycosis in Brazil

* Largest case-series outside the
hyperendemic area in North America
(USA/MX);

* 292 cases (1978 - 2021); 0
 Maranhao (22) and Piaui (270); _' he gt
* Males (98%) over females (2%); Ry
* Mean age: 31 (7-82);

lat

4 PERNAMBUCO" ~ “Cyriary

* Ethnicity:
Black - 78.4%
White — 20.9%
Indians — 0.7%




Coccidioidomycosis in Brazil;
(2023) : P1, CE, MA, BA e PE

BRAZIL
292 cases







Risk Factors N/%

Armadillo Hunting 266 91,1
Manioc harvest 10 3,4
Pond excavation 31,1
Rock extraction 2 0,7
Gardening 2 0,7
Soil preparation 2 0,7
Fence 1 0,3
Charcoal 1 0,3
Fomites 1 0,3
NI 4 1,4
CLINICAL FORM

Acute pulmonary 271 92,8
Disseminated 10 3,4
Chronic 7 24
Regressive 04 14
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Canine coccidioidomycosis in Brazil
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Coccidioidomycosis in
Brazil — Clinical aspects

e 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

Cough 0] 93
T
Adynamia | 59
Anorexia | 53
Dyspnea | 51
Weightloss | 33
Myalgia | 31
Arthralgia | 28
Erythemanodosum | 10
Polymorphicerythema | 8
Cutaneoushash | 6
Orallesions | 4
Vomitng | 4
Hemoptysis | 4
Skinnodules | 3
Mentalconfusion | 2
Convulsion | 2
ymphadenopathy | 2 |
Arthritis | 1




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

 Environmental data;
 Clinical data;

a Temperature only bioclimatic variables b Humidity related variables
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COCCIdIOIdOmyCOSIS in Brazil

' AZ/CA vs South America

&" ~» Demographics?

@il | - Bioclimatic factors?

I * Lackor awareness/dlagnos-'

| " * Low virulent stralns?
0! Genetic ba ¢



Fungi can cause Community Acquired Pneumonia!ll

TYPICAL COMMUNITY ACQUIRED PNEUMONIA FEVER, COUGH, SPUTUM PRODUCTION, RIGORS,

PLEURITIC CHEST PAIN, DYSPNEA, TACHYCARDIA

BRONCHIAL BREATH
SOUNDS AND CRACKLES
ON AUSCULTATION

SPECIAL FINDINGS DUE TO
LOBAR CONSOLIDATION INCLUDE:

e EGOPHONY (E TO R)

ACUTE INFECTION OF THE LUNG PARENCHYMA
ACQUIRED OUTSIDE OF THE HOSPITAL OR LESS
THAN 48 HOURS AFTER HOSPITAL ADMISSION

e WHISPERED PECTORILOQUY

e TACTILE FREMITUS
(INCREASED) NINETY-NINE!
NINETY-NINE!

NINETY-NINE!

MOST COMMON
CAUSE OF TYPICAL CAP IS J
STREPTOCOCCUS PNEUMONIAE

INFILTRATE ON
CHEST RADIOGRAPH

WWW.MEDCOMIC.COM © 2017 JORGE MUNIZ



Table 1. Risk Factors and Pathogens in Community-Acquired Pneumonia

Risk factor Related pathogens

Alcoholism Anaerobic oral flora, Klebsiella pneumoniae, Mycobacterium tuberculosis,
Streptococcus pneumoniae

Aspiration Anaerobic oral flora

Bioterrorism

Chronic obstructive pulmonary disease or smoking

Exposure to bat or bird droppings
Exposure to farm animals or parturient cats
HIV infection (early)

HIV infection (late)

Hotel or cruise ship travel in past two weeks

Influenza active in community

Injection drug use

Lung abscess

Travel to or residence in Middle East

Travel to or residence in Southeast Asia and East Asia

Travel to or residence in southeastern and south-
central states bordering the Mississippi and Ohio
River basins

Travel to or residence in southwestern United States

Bacillus anthracis (anthrax), Francisella tularensis (tularemia), Yersinia pestis (plague)

Chlamydophila pneumoniae, Haemophilus influenzae, Legionella species,®'°
Moraxella catarrhalis, Pseudomonas aeruginosa or other gram-negative rods,
S. pneumoniae

Histoplasma capsulatum
Coxiella burnetii (Q fever)
H. influenzae, M. tuberculosis, S. pneumoniae

Aspergillus and Cryptococcus species, H. capsulatum, H. influenzae, Nocardia
species, nontuberculous mycobacteria, Pneumocystis jiroveci

Legionella species

H. influenzae, influenza and other respiratory viruses, S. pneumoniae,
Staphylococcus aureus (including MRSA)

Anaerobes, M. tuberculosis, S. aureus (including MRSA), S. pneumoniae

Anaerobic oral flora, M. tuberculosis, nontuberculous mycobacteria, S. aureus
(including MRSA)

Middle East respiratory syndrome
Avian influenza, severe acute respiratory syndrome

Blastomyces dermatitidis

Coccidioides species, Hantavirus species

HIV = human immunodeficiency virus; MRSA = methicillin-resistant Staphylococcus aureus.

Adapted with permission from Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases Society of America/American Thoracic Society con-
sensus quidelines on the management of community-acquired pneumonia in adults. Clin Infect Dis. 2007;44(suppl 2):546, with additional informa-

tion from references 9 through 11.
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