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ABSTRACT
Introduction: Neuroparacoccidioidomycosis (NPCM) is a term used to describe the invasion 
of the central nervous system by the pathogenic fungus Paracoccidioides brasiliensis. NPCM 
has been described sporadically in some case reports and small case series, with little or no 
focus on treatment outcome and long-term follow-up. Methods: All patients with NPCM 
from January 1991 to December 2006 were analyzed and were followed until December 
2009. Results: Fourteen (3.8%) cases of NPCM were identified out of 367 patients with 
paracoccidioidomycosis (PCM). A combination of oral fluconazole and sulfamethoxazole/
trimethoprim (SMZ/TMP) was the regimen of choice, with no documented death due to 
Paracoccidioides brasiliensis infection. Residual neurological deficits were observed in 8 patients. 
Residual calcification was a common finding in neuroimaging follow-up. Conclusions: All 
the patients in this study responded positively to the association of oral fluconazole and 
sulfamethoxazole/trimethoprim, a regimen that should be considered a treatment option 
in cases of NPCM. Neurological sequela was a relatively common finding. For proper 
management of these patients, anticonvulsant treatment and physical therapy support were 
also needed.  
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RESUMO
Introdução: Neuroparacoccidioidomicose (NPCM) é um termo utilizado para descrever a 
invasão do sistema nervoso central pelo fungo patogênico Paracoccidioides brasiliensis. NPCM 
é descrita, esporadicamente, em relatos de casos ou pequenas séries de casos com pouco ou 
nenhum enfoque no tratamento ou acompanhamento de longo prazo.  Métodos: Todos 
os pacientes com diagnóstico de NPCM entre janeiro de 1991 a dezembro de 2006 foram 
acompanhados até dezembro de 2009. Resultados: Foram identificados 14 (3,8%) casos de 
NPCM de 367 pacientes com paracoccidioidomicose (PCM).  Regime combinando fluconazol 
oral e sulfamethoxazol/trimetoprim (SMZ/TMP) foi o tratamento de escolha. Não houve 
nenhum caso de óbito causado pelo fungo Paracoccidioides brasiliensis.Sequela neurológica 
foi identificada em 8 pacientes. Durante o seguimento, calcificação residual foi um achado 
comum de neuroimagem. Conclusões: Todos os pacientes deste estudo responderam de 
forma favorável a associação do fluconazol com o sulfamethoxazol/trimetoprim, um esquema 
terapêutico que deve ser considerado nos casos de NPCM. Sequela neurológica foi um 
achado relativamente comum, desta forma, a utilização de anticonvulsivantes, assim como 
foi necessário suporte fisioterápico para um manejo adequado destes pacientes.

Palavras-chaves: Paracoccidioides brasiliensis. Neuroparacoccidioidomicose. Tratamento. 
Infecção do sistema nervoso central.

Paracoccidioidomycosis (PCM) is a systemic 
fungal disease caused by the dimorphic fungus 
Paracoccidioides brasiliensis, with an annual incidence 
rate of 1 to 3 cases per 100.000 inhabitants in 
endemic areas1. It is endemic in several Latin 
American countries, especially in Brazil, which is 
responsible for at least 80% of all reported cases2. 
Non-autochthonous cases of PCM are considered to 
be imported disease from endemic countries.   

Primary infection caused by P. brasiliensis is usually 
asymptomatic and normally occurs in the first two 
decades of life after inhaling the fungus conidia from 
the soil3. Some of these individuals develop PCM 
disease, but illness commonly occurs months or 
years after primary infection, the so-called chronic or 
adult-type PCM4. In 10% of cases or less, the disease 
develops acutely or sub-acutely soon after primary 
infection, namely acute or juvenile-type PCM5.

Following primary infection, the lungs are 
compromised in at least 90% of all chronic cases. After 
hematogenous and or lymphatic dissemination, any 
other organ or system may be affected, principally 
the mucous membranes of the aerodigestive system, 
lymph nodes, skin and adrenal glands. The juvenile-type 
PCM usually manifests with extra-pulmonary disease 
affecting the mononuclear phagocytic system5.

Central nervous system (CNS) disease caused by 
P. brasiliensis is mainly described as a manifestation 
of the chronic PCM. Its real prevalence is unknown, 
though case series report neurological disease in 
4.1% to 13.9% of PCM patients6-9. In this study, all 
NPCM cases that occurred over a 15-year period at a 
referral center for PCM in Rio de Janeiro, Brazil, were 
described. Treatment outcome and long-term follow-
up were the scope of this study. Since none of the 
reported case series focused on treatment outcome 
or discussed long-term follow-up, the authors believe 
that this report can make an important contribution 
to current knowledge regarding NPCM.
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RESULTS

METHODS

TABLE 1 - Clinical and laboratorial data of the patients.

  Cerebral Mycological Number Calcified Neurological                                                                                                                                                                                                                                                                                                       Treatment 

Case Age symptoma studyb of lesionsc lesionsd deficitse Scheduledf Durationg Follow-uph

1 43 A/R tongue 7 - - SMZ/TMP+F 24 -

2 34 A lymph node 4 Y N SMZ/TMP+F 24 98

3 21 A/R mouth 0 N N SMZ/TMP+F 36 194

4 47 A/R lymph node 4 Y seizure SMZ/TMP+F 24 151

5 41 A mouth 7 Y hemiparesis SMZ/TMP+F 30 26

6 50 A spumtum 4 Y N SMZ/TMP 58 43

7 40 B brain 1 N seizure, hemiparesis SMZ/TMP+F 84 30

8 39 B larynx 2 N cognitive deficit SMZ/TMP+F 37 64

9 52 A larynx 1 N N SMZ/TMP 33 12

10 46 A brain 8 Y ataxia SMZ/TMP+F 24 138

11 45 A spumtum 1 Y seizure Itraconazole 40 20

12 39 A/R brain 1 N N SMZ/TMP+F 52 49

13 41 C mouth 1 Y seizure SMZ/TMP 80 12

14 32 A/R spumtum 1 - paraparesis SMZ/TMP+F 36 196

a: onset of neurological disease in relation with systemic PCM, b: place where samples were taken for PCM diagnosis, c: number of lesions observed at first brain 
computed tomography scan, d: calcified lesions present in computed tomography scan performed after treatment, e: Residual deficit at the last visit, f: treatment 
used, g:  length of treatment in months, h: follow-up after withdrawal of treatment (in months). A: after, B: before, C: concomitantly, R: cerebral PCM during 
relapse, Y: yes, N: no, SMZ/TMP: sulfamethoxazole/trimethoprim, F: fluconazole.

All patients diagnosed with NPCM at FIOCRUZ, from January 
1991 to December 2006, were included in this study and followed 
until December 2009. As a routine, all PCM patients are submitted 
to clinical, dermatological, neurological and otolaryngological 
examination. The routine laboratorial tests include HIV serology, 
ACTH stimulation test, sputum examination for mycological 
and bacterial analysis, stool examination and serum double-
immunodiffusion serology for P. brasiliensis. Further investigation 
with neuroimaging was performed in all cases with neurological 
symptoms or complaints. Cerebrospinal fluid (CSF) analysis was 
performed in selected cases. 

The criteria used to define NPCM were evidence of P. brasiliensis 
infection in the CNS (brain biopsy or positive double-immunodiffusion 
test in CSF) or unequivocal evidence of P. brasiliensis infection in other 
organs associated with one or more CNS lesions in neuroimaging and 
posterior involution with specific treatment.

The treatment protocol used was sulfamethoxazole (2.400mg) plus 
trimethoprim (480mg) for 2 months followed by sulfamethoxazole 
(1.600mg) plus trimethoprim (320mg) until the end of the 
treatment.  The dose of fluconazole was 200mg a day from beginning 
to end of treatment.

Between January 1991 and December 2006, 367 consecutive 
PCM patients were admitted to the FIOCRUZ. Fourteen patients 
(3.8%) (Table 1) were diagnosed with NPCM. One out of 14 was 
classified as juvenile-type PCM (patient 3)10; the remaining 13 were 
classified as adult-type PCM. 

All patients came from endemic areas and reported a prior history 
of soil related labor. The median age at diagnosis was 41.78 years-old, 
ranging from 21 to 57 years of age. Thirteen patients were addicted 
to tobacco cigars. 

All patients presented clinical evidence of P. brasiliensis, with 
positive mycological culture in at least one other organ or tissue 
(multifocal disease) (Table 1). Evidence of pulmonary disease was 
detected in 13 (93%) patients. Other organs/systems affected were 
mucous membranes of the aerodigestive system (11 patients), adrenal 
glands (7 patients), lymph nodes (5 patients), skin (3 patients) and 
bone, tongue and liver (1 patient each). Systemic symptoms (fever, 
weight loss, and anorexia) were present in 12 patients. 

Considering symptom chronology, 11 patients presented 
systemic symptoms before neurological complaints, with a mean 
period of 24 months (7 to 43). In 5 of these cases, CNS disease 
occurred after relapse of the PCM during irregular treatment. CNS 
disease presented concomitantly with symptoms in other organ in 
one patient and was the index manifestation in two (Table 1). 

The most common neurological manifestation was seizure 
(57%) followed by hemiparesis (29%), headache (21%) and ataxia 
(21%). One patient presented spinal cord compression due to an 
intramedullary, nodular-enhanced lesion at D12 (patient 14)11. 
Another patient presented a subacute meningoencephalitis with diffuse 
cortical contrast enhancement without focal brain lesions in brain 
computed tomography (CT) scan (patient 3)10. In two patients, the 
neurological disease initially manifested with psychiatric symptoms.  

CSF analysis was performed on 5 patients. It was only useful in 
case 3 (patient with subacute meningoencephalitis), where the liquor 
double-immunodiffusion test presented positive titers of 1:6410.   

Computed tomography scan diagnosed a total of 39 brain lesions 
in 12 patients. Granulomatous, pseudotumoral form was observed in 
11 patients; in 3 meningeal enhancement was also observed. Brain 
lesions varied from 8.5 to 35mm in size (median of 18.8mm) and 95% 
of these exhibited contrast enhancement (ring-enhancement in 32 
and nodular enhancement in 7 lesions). Supratentorial lesions were 
seen in 64% of patients and in 21% of cases the lesions were located 
both supra and infratentorially. 

A combination of oral fluconazole and sulfamethoxazole/
trimethoprim was the regimen of choice (Table 1). The treatment 
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was maintained for a mean period of 41.57 months (24 to 84 
months). The criteria for ceasing treatment were absence of disease 
activity based on systematic clinical examination of the patient, a 
reduction in serology titers and improvement in radiological studies. 
In addition to clinical treatment, surgery was indicated for the patient 
with spinal cord lesion.

One patient presented severe allergy to ketoconazole, 
amphotericin B, fluconazole and sulfamethoxazole/trimethoprim. 
He was treated with itraconazole, based on a publication written by 
Villa et al12. 

Posttreatment follow-up was maintained for a mean period 
of 73.78 months (12 to 196 months). One patient died of a  

non-PCM related cause during follow-up (patient 1; cardiac shock). 
Residual neurological deficits were observed in eight patients, with 
seizure and motor deficit the most common symptoms reported  
(Table 1). The use of anticonvulsants was necessary in six patients 
and this was maintained in four. 

A control CT scan was performed in nine patients during the first 
year of follow-up (27 brain lesions) and in seven patients during the 
second year (22 brain lesions). The size and the intensity of edema 
were the first signs to show alteration under the treatment, followed 
by diminished lesions. Approximately one third of lesions calcified 
after 23 months. In seven patients, at least one normal brain CT scan 
was performed before the appearance of a calcified lesion (Figure 1). 

FIGURE 1 - Brain computed tomography scan of a patient with cerebral paracoccidioidomycosis showing a hypodense, ring-enhanced 
lesion in the left thalamus surrounded by mild edema (1A - arrow). A dense calcification was observed several months after treatment 
(1B - thin arrow).

The real prevalence of cerebral PCM is unknown. In the present 
cohort, cerebral PCM was diagnosed in 14 out of 367 PCM patients, 
showing a prevalence of 3.8%; in other clinical series the prevalence 
ranged from 4.1% to 13.9%. On the other hand, imaging studies 
with computed tomography (CT) showed a prevalence of NPCM 
in 12.5% of cases (5 out of 40 asymptomatic patients) and magnetic 
resonance (MR) in 40% of cases (10 out of 25 patients, 8 of which 
were asymptomatic). Although these radiological studies involved 
few patients, they suggest that neurological disease may be more 
common than routinely thought6-9,13-15.

The cases in this work all presented multifocal disease and in all 
cases, it was possible to isolate P. brasiliensis from the affected organs 
(Table 1). The notion of multifocal disease in PCM and the rarity 
of unifocal neurological disease should prevent unnecessary brain 
biopsy in patients with suspicion of NPCM.

It is still unclear what the treatment of choice for NPCM should 
be. A systematic review of all published cases of NPCM up to 2007 

showed that sulfonamide-based treatment, amphotericin B and 
surgery were the most common treatment approaches used, with 
an overall mortality rate of 44.1%16. Although amphotericin B is the 
drug of choice for severe cases, it is well known that this drug does not 
have good penetration into the blood-brain barrier and should ideally 
be used intrathecally for fungal infections of the CNS. Voriconazole 
is a good therapeutic option for NPCM, due to its action against P. 
brasiliensis and its good penetration into the CNS. Costs limit their 
routine use. Itraconazole also does not have adequate penetration 
into the CNS5.

Most of the patients described here were treated with an 
association of fluconazole and SMZ/TMP. With a median follow-up 
of 73.78 months (12 to 196 months) no case of relapse or mortality 
was observed. The first case in which the association was used was 
a patient with a history of irregular use of SMZ/TMP, who relapsed 
with neurological disease. Considering a theoretical possibility of 
resistance to SMZ/TMP alone, the good penetration of fluconazole 
in the CNS and the high mortality rate of NPCM, the authors decided 
to initiate this association. The good outcome of the case prompted 
the use of this association in other cases of NPCM. 
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In five patients, the neurological disease appeared after a period 
of irregular treatment schedule. This fact suggests that the CNS may 
represent a sanctuary to the fungus and contribute to disease relapse 
in nonadherent patients.   

This study is the first to highlight the importance of neurological 
sequelae in the management of NPCM, emphasizing the need to 
control seizures and physiotherapy support. After completing the 
specific antifungal therapy, anticonvulsive treatment was maintained 
in four patients. Three patients were unable to regain muscle strength, 
despite physiotherapy.

The evolution of neurological imaging is also noteworthy. This 
paper shows that calcification can appear after a period of apparently 
normal CT scans and NPCM should be considered in the differential 
diagnosis of cerebral calcification of unknown cause in endemic 
areas of PCM. 

This study has certain weaknesses. First of all, the treatment 
schedule is based on first-hand experience of the professionals at our 
service and should be tested in a multicentric, prospective, double-
blind study. The association of fluconazole and SMZ/TMP should 
also be tested in well planned pharmacological studies. On the other 
hand, NPCM occurs in many poor areas with no access to certain 
drugs or neuroimaging exams, making the ideal study difficult to 
conduct. The period of treatment should be programmed individually, 
based on clinical, radiological, serological and laboratorial data. 
Neurological sequelae are also an important morbidity that should 
be considered by all professionals that deal with PCM. 

Considering patients who live in rural endemic regions for PCM, 
NPCM should be included in the differential diagnosis regarding 
any neurological clinical picture. The association of fluconazole with 
SMZ/TMP appears to be a viable option in the treatment of patients 
with NPCM and should at least be considered in cases where other 
treatment schedules are not working as expected. Anticonvulsive 
therapy and physiotherapy are necessary to correctly manage the 
patients afflicted by neurological symptoms, at any stage of the 
disease, including active disease, symptomatic central nervous system 
calcification or neurological sequelae. 

The authors are grateful to Professor Joseph Zunt for kindly 
reviewing the manuscript. 
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