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Abstract
Introduction: Coccidioidomycosis, a disease caused by Coccidioides immitis or Coccidioides posadasii, is endemic in arid climatic 
regions in Northeast Brazil. Its prevalence is higher among young adult males living in rural areas. Existing literature about this disease 
in Ceará, a Northeast Brazilian state, are scarce. Here, we aimed to outline the clinical and epidemiological profiles, radiological patterns, 
and therapeutic responses of patients with coccidioidomycosis in a reference center in Ceará, Brazil. Methods: This is a descriptive 
study with quantitative analysis. Patients who underwent medical follow-up in São José Hospital of Infectious Diseases and received 
confirmed mycological diagnosis of coccidioidomycosis between January, 2007 and December 2017 were included. Epidemiological, 
clinical, radiological, and therapeutic response data were collected from medical charts. Results: Thirty patients were included. The 
patients were males with median age of 30 years, and 73% were considered to have high-risk exposure to Coccidioides owing to 
professional activities. Cough (96.7%), dyspnea (63.3%), fever (86.7%), and pleuritic pain (60%) were the most prevalent clinical 
manifestations. Interstitial pattern (91.3%) was the most frequent pulmonary radiological finding. Fluconazole, amphotericin B, and 
itraconazole were administered for treatment (in 82.1%, 42.8%, and 21.4% of cases, respectively). A favorable outcome was observed 
in 83.8% of patients. Conclusions: Coccidioidomycosis was more prevalent in the central and southern regions of the State of Ceará. 
Understanding the local epidemiology and clinical manifestations of the disease, in addition to the pulmonary radiologic findings, may 
aid the early detection of coccidioidomycosis and facilitate early diagnosis. 
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INTRODUCTION

Coccidioidomycosis is a fungal infection with a favorable 
outcome in most cases. Its etiological agents are Coccidioides 
immitis or Coccidioides posadasii, which infect humans through 
inhalation of infective conidia. These fungal structures are naturally 
found in soil in specific geographical areas, and are transmitted 
during activities that involve soil handling1.

Data regarding the real incidence of coccidioidomycosis in 
Brazil are currently unavailable as it is not compulsory notification 
disease2. Despite this, coccidioidomycosis is considered an endemic 

in several areas in Northeast Brazil. Its persistence is associated 
with the arid climate in the region. It has a higher prevalence among 
young male adults (aged 20 to 50 years) living in rural areas. Certain 
activities, such as agriculture, construction, and hunting, especially 
armadillo hunting, which are common in Northeast Brazil, increase 
the risk of infection3. This is owing to a higher exposure of these 
individuals to fungal microniche disturbances in soil, with a higher 
probability of conidia inhalation and infection4.

In 1999, a report described eleven confirmed and three possibly 
autochthonous cases of coccidioidomycosis in four Northeast 
Brazilian states: Bahia, Ceará, Piauí, and Maranhão5. Between 
1995 and 2007, 19 cases were reported in Ceará State in Northeast 
Brazil6-8. Since then, data have not been added adequately, which 
makes it difficult to understand the clinical and epidemiological 
aspects of coccidioidomycosis in this population. 
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FIGURE 1: Incidence of coccidioidomycosis in a reference center in Ceará, Northeast Brazil - geographical distribution based on macroregions, 
January, 2007 - December, 2017. Macroregions: Fortaleza; Cariri; Sertão Central; East Coast/Jaguaribe; Sobral. In red: Cases.

In this study, we aimed to outline the clinical and epidemiological 
profiles, radiological patterns, and therapeutic responses of patients 
with coccidioidomycosis in a reference center in Ceará, Brazil.

METHODS

This is a cross-sectional descriptive study involving quantitative 
analysis. Patients who underwent medical follow-up in São José 
Hospital of Infectious Diseases and received confirmed mycological 
diagnosis of coccidioidomycosis, between January, 2007 and 
December, 2017 were included. 

A confirmed mycological diagnosis entailed the direct 
visualization of mature spherules, a positive biological specimen 
culture, or histopathological exam result in the medical chart. 
Epidemiological (gender, age, municipality, profession, education 
level, risk exposure), clinical (comorbidities, clinical manifestation 
of the disease, most prevalent signs and symptoms, and 
complications), radiological, and therapeutic response data were 
collected from the medical charts and radiological image files of 
the patients. Statistical analysis was performed using Statistical 
Package for the IBM Social Sciences (SPSS 16.0) software.

The study was approved by the São José Hospital Ethics and 
Research Committee (protocol n0 2.405.644). 

RESULTS

Thirty patients were included. The patients were male, with 
median age of 30 years (standard deviation: 13.1). 

The sources of infection were identified in 80% of the cases. 
They were related to armadillo hunting and artesian well digger 
activities (23 cases and 1 case, respectively). Farm work was 
considered the most probable source of infection in four patients. 

Only two patients exhibited comorbidities: one had 
systemic arterial hypertension and another reported the use of 
immunosuppressive medication. 

Municipalities were categorized based on one of the five 
macroregions of the state, depending on the location of the 
hometown of the patients: Fortaleza, Sobral, Cariri, Sertão Central, 
and East Coast/Jaguaribe. The majority of cases were from Cariri 
and Sertão Central macroregions, and the city of Solonopole showed 
the highest prevalence, with six cases reported (Figure 1).
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FIGURE 2: Patterns observed in the chest X-ray of patients with 
Coccidioidomycosis in a reference center in Ceará, Northeast Brazil. A: diffuse 
reticulonodular pattern. B: reticular pattern in left lower lung. C: peripheral 
nodular right lung lesions, presence of hilar lymphadenopathy. D: multiple 
nodular lesions (arrows).

TABLE 1: Clinical manifestations in patients with coccidioidomycosis in a 
reference center in Ceará, Northeast Brazil, January, 2007 - December, 2017.

Clinical manifestations Number (%)

Cough 29 (96.7)

Fever 26 (86.7)

Dyspnea 19 (63.3)

Pleuritic/thoracic pain 18 (60)

Expectoration 13 (43.3)

Weight loss 13 (42.3)

Fatigue 8 (26.7)

Chills 4 (13.3)

Hemoptysis 2 (6.7)

Total 30 (100)

TABLE 2: Most prevalent radiologic findings in chest radiographs of patients with 
coccidioidomycosis in a reference center in Ceará, Northeast Brazil - January, 
2007 - December, 2017.

Radiological patterns Number (%)

Interstitial

Reticular 
Nodular

Reticulonodular

8 (34.7)
8 (34.7)
5 (21.7)

Cavitation 1 (3.4)

Alveolar consolidation 4 (17.3)

Other radiological findings Number (%)

Pleural effusion 4 (17.3)

Lymphadenopathy 4 (17.3)

Total 23

Most patients reported experiencing the first episode of 
coccidioidomycosis. Only one patient reported a second episode 
occurrence according to medical records. Based on the information 
from the medical charts, it was not possible to elucidate whether the 
second episode was secondary to reinfection or a disease relapse. 
The median time interval between the onset of symptoms and the 
first medical evaluation at São José Hospital was 20 days (minimum 
8, maximum 365).

The most prevalent clinical manifestations were cough 
(96.7%), dyspnea (63.3%), fever (86.7%), and pleutitic pain (60%)  
(Table 1). Considering these findings, chest radiographs at the 
time of admission were essential for an accurate initial evaluation 
of suspected cases, and were available for 96.7% of patients. Only 
chest X-ray reports certified by a radiology specialist were included 
in the present study. The most prevalent pattern was interstitial 
(91.3%), with isolated nodular or reticular involvement being 

reported equally (34.7%). It was not possible to access official 
radiological reports in six cases (Table 2; Figure 2).

In most cases, diagnosis was confirmed based on microbiological 
tests (direct mycological examination and culture); sputum being 
the most frequently used biological specimen (85.7%), followed 
by bronchoalveolar lavage (28.5%). More than one biological 
specimen was collected from four patients (13.3%) for diagnostic 
investigation. A positive culture result was reported in two patients. 
Only one patient was diagnosed with transbronchial biopsy. 

Twenty-eight patients were treated at São José Hospital, and 
two were transferred before diagnostic conclusion and initiation 
of specific therapy. Fluconazole, amphotericin B, and itraconazole 
were the most frequently prescribed drugs (in 82.1%, 42.8%, and 
21.4% cases, respectively). Eleven (39.2%) patients underwent 
sequential therapy, with the administration of amphotericin B, 
followed by either fluconazole or itraconazole, prescribed in 90% 
of the cases. Treatment with fluconazole alone was prescribed for 
12 patients (42.8%). 

With respect to patient outcomes, 83.8% of them were considered 
cured by the assistant physician. In four patients (13.3%), the 
outcomes at follow-up were not recorded because they were 
transferred to other medical centers. Only one death was reported. 

DISCUSSION

In the present study, the patients were young males (median age, 
30 years), living in rural areas. The data from this study corroborate 
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those from other published studies that indicated that this disease 
was predominant among males with age ranging between 19 and 
43 years3,9.

The most common type of activity for exposure was armadillo 
hunting. Similar results were published by Deus Filho et al (2010)4, 
where 96.4% of cases were related to armadillo hunting, and only 
one case was related to well digging. In a coccidioidomycosis 
case review for the State of Ceará from 1995-2007, Cordeiro et 
al3 reported that armadillo hunting was the most important source 
of exposure3. Other risk factors for Coccidioides infections were 
described as well: construction work, farm work, and work in 
archaeological fields10. In our case series, the assistant physicians 
considered farm work the probable source of infection in  
four patients. 

The highest number of cases in this study were reported in 
Sertão Central and Cariri macroregions. Arid and semi-arid areas 
with sandy alkaline soil and extreme temperatures play an important 
role in the environmental colonization of Coccidioides5,11,12. This 
leads to arthroconidia formation and their subsequent release 
in the air, which allows their inhalation by a susceptible host13. 
According to data from Research and Economic Strategy Institute 
of Ceará (Instituto de pesquisa e estratégia econômica do Ceará - 
IPECE), the State of Ceará exhibits several of the climate and soil 
characteristics discussed above, such as dry weather, low rainfall, 
soil with alkaline pH, and high salinity. This report indicates that 
Sertão Central and North Cariri regions have semi-arid hot tropical 
climate, and share multiple important climatic characteristics with 
areas with endemic coccidioidomycosis; this might explain the 
higher disease prevalence in these regions14.

In the present study, patients presumably presented with acute 
pulmonary coccidioidomycosis, and the most common clinical 
manifestations included cough, dyspnea, and pleuritic pain. 
According to data, approximately 60% of coccidioidomycosis cases 
are symptomatic15. In the acute phase, the clinical presentation of 
coccidioidomycosis may resemble that of an acute bacterial or 
viral infection, based on the predominant symptoms of the disease  
(fever, cough, and pleuritic chest pain)3,9,16. In endemic regions, 
acute pulmonary coccididoidomycosis accounts for 29% of 
community-acquired penumonia17.

Chest radiography was performed at admission for 29 patients. 
Interstitial patterns, specially nodular and reticular patterns, were 
the most common findings. Imaging tests play an important 
role in the differential diagnosis of coccidioidomycosis and 
evaluation of pulmonary involvement extension. In acute phases 
of the disease, the most common findings in chest radiographs are 
segmental or parenchymal lobar consolidation (75% of cases)15,18. 
However, the radiological presentations may vary, ranging from 
alveolar or reticulonodular infiltrates with or without pleural 
effusion to multiple cavities. Complications, such as empyema 
and bronchopleural fistulas, may also be found6. In this series of 
cases, a nodular pattern was reported in 27.5% of the cases. In a 
descriptive study on 15 patients with confirmed acute pulmonary 
coccidioidomycosis, Capone et al reported that the most frequent 
radiological finding was nodular pattern, with multiple nodules 
detected in 86.7% of patients, predominantly in the inferior lobes19.

The presence of cavitation has also been described in literature, 
although at a lower frequency, in less than 10% of the cases20,21. It is 
generally best visualized by computerized tomography, which can 
also help detect mediastinal and hilar lymph node enlargement in 
a large number of cases. In this study, cavitation was less frequent 
as well (3.4% of cases).

Pleural effusion occurs in approximately 15%-20% of cases and 
is usually characterized by pulmonary parenchymal involvement18. 
In our case series, 13.8% of the patients presented with pleural 
effusion on admission. These patients also exhibited parenchymal 
pulmonary involvement.

The diagnosis of coccidioidomycosis can be confirmed using 
direct mycological examination, biological specimen culture, and 
serological methods13. Although fungus detection in pathological 
specimens or cultures is the gold standard for establishing diagnosis, 
serological testing and direct mycological visualization are most 
widely used22.

 Direct mycological examination of respiratory specimens is 
frequently performed owing to its high sensitivity and low cost21. 
Immunological serological assays have high specificity, and can 
detect IgM in the initial course of the disease (until 7 days from the 
onset of symptoms) and IgG during a later period (after 2-3 weeks). 
However, the high cost of the reagents can be attributed for the low 
popularity of this technique for the diagnosis of coccidioidomycosis. 
Certain authors have also discussed the diagnostic challenges of 
using serologic testing in the early course of the disease. The tests 
may yield negative results in the initial phase, which can potentially 
lead to misdiagnosis22,23. In the current study, direct mycological 
examination of respiratory specimens was the most frequently used 
method for confirming the diagnosis. We believe that the higher 
costs of serological tests limit their use at our center.

In this study, we observed that only 39.2% of patients 
received sequential treatment with amphotericin B followed by 
an azole drug. Fluconazole as a single drug was the most frequent 
treatment option. The optimal treatment strategy for uncomplicated 
coccidioidomycosis in individuals without risk factors for severe 
or disseminated disease remains uncertain. Even though the use 
of amphotericin B followed by fluconazole or itraconazole is 
recommended based on the guidelines from the Ministry of Health 
in Brazil, other authors suggest that the use of amphotericin depends 
on the form of disease presentation24,25. The Infectious Disease 
Society of America (IDSA) recommends initiating antifungal 
treatment with orally absorbed azole antifungals (e.g., fluconazole) 
for patients who, at the time of diagnosis, present with significantly 
debilitating illness26. According to IDSA, amphotericin B should 
be reserved for cases where there is contraindication for azole 
use26. Owing to its low cost, excellent oral absorption ( >90%), 
few adverse effects, and good tolerability and availability in both 
oral and intravenous formulations, fluconazole is one of the most 
frequently prescribed drugs for coccidioidomycosis treatment27. 

In this study, 83.8% of the patients were cured of the disease, 
with only one death registered. The short interval of time between 
the onset of symptoms and the first medical evaluation at the 
São José Hospital (20 days), along with the fact that the patients 
presented with acute disease and were properly treated, could 
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explain the favorable outcome. Data show that 60% of patients 
with Coccidioides infection remain asymptomatic. Although the 
disease progresses into acute pulmonary coccidioidomycosis in the 
remaining patients, the outcomes are usually favorable2. In a large 
epidemiological survey on coccidioidomycosis in the United Sates, 
a progressive reduction in mortality from the disease was observed 
among hospitalized patients. This reduction was possibly related to 
early diagnosis and proper infection management28. Therefore, acute 
coccidioidomycosis may have a favorable prognosis, especially 
when diagnosed early and treated properly. 

Coccidioidomycosis was more prevalent in the central regions of 
the State of Ceará. Knowledge of the local epidemiology and clinical 
manifestations of coccidioidomycosis is important for a better 
understanding of the disease. The diagnosis of coccidioidomycosis 
requires a high index of suspicion. Therefore, careful evaluation of 
the clinical and epidemiological conditions of the patient, in addition 
to pulmonary radiological findings, will help raise early suspicion 
of the disease, and may possibly lead to an early diagnosis. 

AUTHORS’ CONTRIBUTION

JLSM, MCMB, LMMBC, PVPM: Elaboration of the research 
protocol; collection and statistical analysis of the studied data; initial 
manuscript writing. MPL, LGFT: Research protocol conception; 
guidance and supervision of data collection and analysis; final 
manuscript writing and review.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest. 

REFERENCES

1. Ampel NM. Coccidioidomycosis: a review of recent advances. Clin 
Chest Med. 2009;30(2):241-51. doi:10.1016/j.ccm.2009.02.004

2. Filho AD. Coccidioidomycosis. J Bras Pneumol. 2009;35(9):920-30.

3. Cordeiro RA, Brilhante RS, Rocha MF, Bandeira SP, Fechine MA, 
Camargo ZP, et al. Twelve years of coccidioidomycosis in Ceará State, 
Northeast Brazil: epidemiologic and diagnostic aspects. Diagn Microbiol 
Infect Dis. 2010;66(1):65-72. doi: 10.1016/j.diagmicrobio.2008.09.016. 
Epub 2008 Dec 30. PMID: 19117713.

4. Filho AD, Deus ACB, Meneses AO, Soares AS, Lira ALA. 
Manifestações cutâneo-mucosas da coccidioidomicose: estudo de trinta 
casos procedentes dos estados do Piauí e Maranhão. An Bras Dermatol. 
2010;85(1):45-51. doi: 10.1590/S0365-05962010000100006.

5. Wanke B, dos Santos Lazera M, Monteiro PCF, Lima FC, Leal MJS, 
Ferreira Filho PL, et al. Investigation of an outbreak of endemic 
coccidioidomycosis in Brazil’s Northeastern State of Piauí with a review 
of the occurrence and distribution of Coccidioides immitis in three other 
Brazilian states. Mycopathologia. 2000;148(2):57-67.

6. Costa FAM, Reis RC, Benevides F, Tomé GS, Holanda MA. 
Coccidioidomicose pulmonar em caçador de tatus. J Bras Pneumol. 
2001;27(5):275–8. doi: 10.1590/S0102-35862001000500009.

7. Sidrim JJC, Silva LCI, Nunes JMA, Rocha MFG, Paixão GC. Le Nord-
Est Brésilien; Région d'endémie de coccidioidomycose? A proposd'une 
micro-épidémie. J Mycol Med. 1997;7(1):37–9.

8. Araújo PSR, Junior VRS, Padilha CE, Oliveira MI, Arraes LC, Vieira 
R, et al. Coccidioidomicose. Rev Inst Med Trop. 2018;60;e75:1-5. doi: 
10.1590/S1678-9946201860075

9. Togashi RH, Aguiar FMB, Ferreira DB, Moura CM, Sales MTM, 
Rios NX. Pulmonary and extrapulmonary coccidioidomycosis: three 
cases in an endemic area in the state of Ceará, Brazil. J Bras Pneumol. 
2009;35(3):275-9. doi: 10.1590/S1806-37132009000300013.

10. Freedman M, Jackson BR, McCotter O, Benedict K. Coccidioidomycosis 
Outbreaks, United States and Worldwide, 1940-2015. Emerg Infect 
Dis. 2018;24(3):417-23. doi: 10.3201/eid2403.170623. PMID: 29460741; 
PMCID: PMC5823332.

11. Laniado-Laborín R, Arathoon EG, Canteros C, Muñiz-Salazar R, 
Rendon A. Coccidioidomycosis in Latin America. Med Mycol. 
2019;57(Supplement_1):S46-S55. doi: 10.1093/mmy/myy037

12. Cordeiro RA, Brilhante RS, Rocha MF, Fechine MA, Camara LM, 
Camargo ZP, et al. Phenotypic characterization and ecological features 
of Coccidioides spp. from Northeast Brazil. Med Mycol. 2006;44(7):631-
9. doi: 10.1080/13693780600876546. PMID: 17071557.

13. Kollath DR, Miller KJ, Barker BM. The mysterious desert dwellers: 
Coccidioides immitis and Coccidioides posadasii, causative fungal 
agents of coccidioidomycosis. Virulence. 2019;10(1):222-33. doi: 
10.1080/21505594.2019.1589363. PMID: 30898028; PMCID: PMC6527015.

14. Instituto de Pesquisa e Estratégia Econômica do Ceará. Ceará em 
números, 2014. Fortaleza, Ceará: Governo do Estado do Ceará. 2015. 
138p.

15. Brown J, Benedict K, Park BJ, Thompson GR 3rd. Coccidioidomycosis: 
epidemiology. Clin Epidemiol. 2013;5:185-97. doi: 10.2147/CLEP.
S34434. PMID: 23843703; PMCID: PMC3702223.

16. Twarog M, Thompson III GR. Coccidioidomycosis: recent updates. 
Semin Respir Crit Care Med. 2015;36(5):746-55.  doi: 10.1055/s-0035-
1562900

17. Vugia DJ, Wheeler C, Cummings KC, Karon A. Coccidioidomycosis— 
California, 2000-2007. MMWR Morb Mortal Wkly Rep. 2009;58:105–9.

18. Di Mango AL, Zanetti G, Penha D, Barreto MM, Marchiori E. Endemic 
pulmonary fungal diseases in immunocompetent patients: an emphasis 
on thoracic imaging. Expert Rev Respir Med. 2019;13(3):263-77. doi: 
10.1080/17476348.2019.1571914

19. Capone D, Marchiori E, Wanke B, Dantas KE, Cavalcanti MAS, Filho 
AD, et al. Acute pulmonary coccidioido- mycosis: CT findings from 
15 patients. Br J Radiol. 2008;81(969):721–4. doi: 10.1259/bjr/12054884.

20. Jude CM, Nayak NB, Patel MK, Deshmukh M, Batra P. Pulmonary 
coccidioidomycosis: pictorial review of chest radiographic and CT 
findings. Radiographics. 2014;34(4):912-25. doi: 10.1148/rg.344130134. 
PMID: 25019431.

21. Capone D, Jansen JM, Lopes AJ, Siqueira HR, Costa AA, Capone RB. 
Micoses pulmonares. Revista Hospital Universitário Pedro Ernesto. 
2010;(2):72-80.

22. Malo J, Luraschi-Monjagatta C, Wolk DM, Thompson R, Hage CA, Knox 
KS. Update on the diagnosis of pulmonary coccidioidomycosis. Ann 
Am Thorac Soc. 2014;11(2):243–53. doi: 10.1513/AnnalsATS.201308-
286FR

23. Blair JE, Coakley B, Santelli AC, Hentz JG, Wengenack NL. Serologic 
testing for symptomatic coccidioidomycosis in immunocompetent and 
immunosuppressed hosts. Mycopathologia. 2006;162(5):317-24. doi: 
10.1007/s11046-006-0062-5. PMID: 17123029; PMCID: PMC2780641.

24. Ministério da Saúde (MS). Secretaria de Vigilância em Saúde. 
Departamento de Vigilância Epidemiológica. Doenças infecciosas e 
parasitárias: guia de bolso. 8ª edição. Brasília: MS; 2010. 114-116p.

25. Welsh O, Arenas R, Rendon A, Vera-Cabrera L, Gonzalez G, Bonifaz A. 
Systemic Mycoses. Clin Dermatol. 2012;30(6):563-684. doi: 10.1016/j.
clindermatol.2012.01.001

Rev Soc Bras Med Trop | on line | Vol.:53:(e20200249): 2020



6/6

26. Galgiani JN, Ampel NM, Blair JE, Catanzaro A, Geertsma F, Hoover 
SE, et al. 2016 Infectious Diseases Society of America (IDSA) Clinical 
Practice Guideline for the Treatment of Coccidioidomycosis. Clin Infect 
Dis. 2016;63(6):e112-46. doi: 10.1093/cid/ciw360. Epub 2016 Jul 27. 
PMID: 27470238.

27. Thompson GR, Lewis JS, Nix DE, Patterson TF. Current Concepts 
and Future Directions in the Pharmacology and Treatment of 

Coccidioidomycosis. Med Mycol. 2019;57(Supplement_1):S76-S84. doi: 
10.1093/mmy/myy029. PMID: 30690601.

28. Luo R, Greenberg A, Stone CD. Hospitalized burden and outcomes of 
coccidioidomycosis: A nationwide analysis, 2005-2012. Med Mycol. 
2017;55(4):368-74. doi: 10.1093/mmy/myw087. PMID: 27703017; 
PMCID: PMC5896874.

OPEN ACCESS
https://creativecommons.org/licenses/by/4.0/

Morais JLS et al. - Coccidioidomycosis in Northeast Brazil


