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Case Title 
Chronic granulomatous disease presenting as basilar meningitis and disseminated candidiasis 
 

Summary 
Chronic granulomatous disease (CGD) is an inherited disorder of the superoxide-generating phagocyte 
NADPH oxidase system. Patient’s with CGD are thus at risk against catalase producing bacteria and fungi, 
which includes Aspergillus, Burkholderia cepacia, Nocardia species, Staphylococcus aureus, and Serratia 
marcescens. While we know patients with CGD are susceptible to these sentinel organisms, they are 
also increased risk for other pyogenic infections. Furthermore, laboratory studies may not always yield 
an answer for the cause of infection as these organisms can be difficult to isolate. We present a case of 
CGD that was diagnosed after presenting with basilar meningitis from presumed Tuberculosis (TB) and 
diffuse Candida lusitaniae. 
 

Patient Presentation 
A 3-month-old, full-term male with history of milk protein allergy initially presented to our hospital with 
emesis and weight loss. Medical history was significant for hospitalization at 1 month of age for bloody 
stools and fever. Infectious work-up and imaging at that time were negative. He was diagnosed with 
milk-protein allergy. Two weeks prior to this presentation, the patient had increased fussiness, back 
arching, and poor feeding with 3-4 episodes of non-bloody, non-bilious emesis following feeds. He did 
not have coughing, choking, sweating, or cyanosis with feeding. Prior ultrasound of the pylorus was 
negative for stenosis. Family denied fevers, diarrhea, rhinorrhea, cough, congestion, or rash. There were 
no sick contacts or recent travel. Family denied soil or construction exposure, but he did spend time in a 
public park. 
He was admitted to the General Pediatrics service for feeding optimization and management of weight 
loss. After 1 week in the hospital he developed significant hypotonia and head lag. Brain MRI showed 
diffuse leptomeningeal enhancement and thick enhancement throughout the basal cisterns consistent 
with basilar meningitis, hydrocephalus, and areas of infarct in the basal ganglia and capsular regions. He 
developed frequent seizures requiring intubation and was transferred to the intensive care unit.  
Because of worsening hydrocephalus he had an external ventricular drain (EVD) placed that was later 
transitioned to ventriculoperitoneal (VP) shunt. Cerebral spinal fluid (CSF) analysis showed pleocytosis, 
hypoglycorrhachia, and elevated protein. Infectious disease correlated the CSF fluid results and basilar 
findings to a diagnosis of presumed Tuberculosis (TB) meningitis.  
To date no mycobacterium species has been isolated in culture and quantiferon gold was negative. TB 
testing of his parents were negative as well. Of all the reported TB meningitis cases, only one third has 
isolated Mycobacterium tuberculosis in the CSF. The patient had no history of travel, but was born to an 
immigrant family and lived in an immigrant community. No direct source for TB exposure could be 



identified. He was initiated on rifampin, isoniazid, pyrazinamide and ethambutol and 4mg/kg IV 
prednisone. Due to hepatotoxicity, pancytopenia and varying CSF penetration, his regimen was 
transitioned to linezolid, ethambutol, levofloxacin, and amikacin. Cycloserine was then added for 
improved CSF penetration and ethambutol and linezolid stopped. Cycloserine was then stopped and 
ethionamide added.  
2 weeks after initiating TB treatment, the patient grew Candida lusitaniae in his urine, EVD fluid and 
blood. Initial screening exams showed no evidence of eye, hepatic, splenic, or renal lesions concerning 
for candidal granulomas. He was then started on fluconazole. 
Immunology was consulted at this time given invasive TB with concurrent diffuse fungal infection. 
 
Diagnosis 
When thinking about invasive mycobacterial infections, at the immunological level, anti-mycobacterial 
immunity involves T cells (Primary vs Secondary deficiencies), dendritic cells (IRF8 and GATA2 
deficiencies), macrophages (CYBB deficiency), IFN-γ immunity (Mendelian Susceptibility to 
Mycobacterial Diseases) and defense against catalase positive organisms. 
  
We initially sent for a differentiated lymphocyte panel, mitogen stimulation test, toll like receptor assay 
and dihydrorhodamine 123 (DHR) test. 
 
Testing 
The patient’s work up was significant for an abnormal DHR and the patient was diagnosed with Chronic 
Granulomatous disease. Genomic testing was then sent and positive for hemizygous de novo nonsense 
variant in CYBB c.676C>T p.R226X associated with X-linked chronic granulomatous disease. The mother 
was a negative carrier.   
The initial concern given the diagnosis of CGD and no isolated organism to confirm TB, was that the 
patient could be infected with aspergillus. We sent diagnostic studies on CSF and blood for evidence of 
aspergillus. Fungal cultures, galactomannan and Aspergillus DNA PCR for blood and CSF were all 
negative. 
 
Treatment 
We recommended the primary team initiate prophylactic therapy against sentinel organisms affecting 
CGD patients, including Aspergillus, Burkholderia cepacia, Nocardia species, Staphylococcus aureus, and 
Serratia marcescens. The drug interactions between itraconazole, Bactrim, the TB medications and 
fluconazole prevented optimal prophylactic coverage. Levaquin, which was used as an adjunct TB 
medication, provided him coverage against Nocardia species, Burkholderia Cepacia, Staphylococcus 
aureus and Serratia marcescens. We prioritized the treatment of his candidiasis, given the extent of CSF 
and CNS involvement. Fluconazole was the therapy of choice for this infectious agent. Alternatively, he 
was placed in a HEPA filtered hospital room. Once the treatment course of the Candida infection was 
complete, he was started on Micafungin for filamentous mold coverage. 
 
Patient Outcomes 
The patient is still hospitalized and although fragile, is clinically stable. The most recent MRI shows 
improvement of hydrocephalus and continued evidence of inflammation. He continues to have seizures 
that are managed on Keppra. On neurologic exam, he is alert but does not track to sound or visual 
stimulation, has hypertonicity, and responds to touch. His prognosis is not fully known, although the 



severity of his infection is concerning for poor long-term outcomes. The aspects of his overall prognosis 
rely on the potential of future bone marrow transplant  that is dependent on control of his current 
infection. 
 
Lessons Learned 
The typical presentations of CGD often involve pneumonias, skin infections such as skin abscesses, liver 
abscesses, osteomyelitis and lymphadenitis; however, the lesson here is to have a high suspicion of CGD 
in younger children when severe invasive infections are present, including TB and Candida lustinae, 
which are not considered sentinel organisms of CGD. Additionally, this case contributes to the ongoing 
discussion regarding the potential for newborn screening for CGD. 
 
 

 
 



 


