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Pseudallescheria boydii (P. boydii) is a dimorphic
fungus that has been isolated from soil, decaying

vegetation, poultry and cattle manure, polluted
streams, and coastal water.  Allescheria boydii and
Petriellidium boydii (the sexual form) and
Monosporium ampiospermum and Scedosporium
ampiospermum (the asexual form) have been previ-
ously used as species names.(1) The fungus produces
little immunological reaction, and when infected can
proliferate, destroy soft tissue, and produce granulo-
mas, sinus tracts, and osseous rarefaction.(2) It is the
most frequent etiologic agent of mycetoma in tem-
perate regions of the world(3) and has been reported
to cause various focal organ infections and dissemi-
nated infections.(4) The patients are usually immuno-
compromised, debilitated, or have history of trauma.
In addition to causing Madura foot, it is frequently
found within pulmonary cavities, but the central ner-
vous system involvement presenting as persistent
neutrophilic meningitis is extremely rare.(5) We pre-
sent a healthy, immunocompetent patient who devel-
oped meningitis caused by P. boydii.

CASE REPORT

A 43-year-old man presented with intermittent
fever for 3 months which was associated with
headache, bilateral eye pain, and vomiting.  Detailed
studies including chest X-ray, urine analysis, abdom-
inal ultrasound, bone scan and a Gallium scan all
showed negative results.  Laboratory examination
results, including a complete blood count, renal func-
tion, liver function, and electrolytes, were normal.
Human immunodeficiency virus test and bacteria/
fungus culture results were negative.  Meningeal irri-
tation signs and bilateral chronic papilledema were
found during neurological examinations.  An initial
brain computed tomogram (CT) with contrast
enhancement showed negative findings.  Serial cere-
brospinal fluid (CSF) analysis revealed persist neu-
trophilia, but negative cultural results for bacteria
and fungus (Table 1).  The patient was treated for
bacterial meningitis with empirical antibiotics.
Sequential follow-up brain CT scans revealed pro-
gressive hydrocephalus and the enhanced brain CT
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showed no abscess formation. A shunt was inserted
to relieve hydrocephalus.  The CSF obtained from
the shunt (day 63 and 67) gave positive fungal cul-
ture of P. boydii.  The patient died a month after
proven diagnosis despite the use of amphotericin B
and 5-fluocytocin therapy.

DISCUSSION

CNS infection caused by P. boydii was first
reported in 1953.(6) Symptoms and signs are non-
specific but neurological deficits correlate well with
the location involved in CNS.  Although one third of
the patients with CNS infection caused by P. boydii
have clinical or radiological involvement other than
CNS, no other site of infection was found in our
case.  Apparent risk factors of CNS infection includ-
ed near-drowning in polluted waters, granulocytope-
nia, T-cell immunosupression, and trauma.  Medical
immunosuppression and near-drowning episodes
were the most frequent (60%) risk factor for CNS
pseudallescheriasis, about 15% of the cases revealed
no identified risk factors.(7) No apparent risk factor
was found in our case.  Walker et al.(8) suggested that
P. boydii enters the body as an airborne organism
through the pulmonary system and hematogenously
to CNS.  However, CNS infection via direct inocula-
tion after trauma or surgery, by extension of a focus
of infection in the vicinity of the CNS, by association

with ventricular CSF drainage devices or after rachi-
anesthesia procedures may also occur.  Although
direct inoculation after surgery and lumbar puncture
were the possible routes of the fungus to the CNS in
our patient and medical immunosuppression causing
secondary infection in the late course of treatment in
this case should be considered, the persistent
increase of neutrophils in the serial CSF analysis
suggested that the P. boydii was the primary infec-
tious pathogen in the beginning of the disease.

Persistent neutrophilia in the serial CSF analysis
in our case showed the unusual finding of CNS
infection caused by P. boydii.  From the review of
Nesky et al.,(7) brain abscess comprised approximate-
ly 80% of CNS pseudallescheriasis whereas 28% of
the cases presented as meningitis.  A review by
Kershaw et al. showed that only half of the reported
cases revealed a predominance of neutrophils in the
CSF and CSF obtained from ventricular drainage or
shunt yields higher positive culture rates.(9)

Physicians should strongly suspect the possibility of
actinomycosis, norcardiosis, aspergillosis, zygomy-
cosis or pseudallescheriasis in patients with persis-
tence of neutrophils in the CSF.(10) Under normal cir-
cumstances, neutrophil chemotactic factors are
derived from the interaction of an organism and its
products with a variety of the host defense systems
especially complement pathogens(11) and intracellular
pathogens.  They elicit initial neutrophilic host

Table 1. Serial CSF Findings
Days after onset of symptoms 3† 10 24 30 41 56 63 67
WBC 260 1082 860 510 88 258 1330 99
lymphocytes (%) 56 6 24 18 12 6 4 4
Monocytes (%) 2 12 6 6 1 13 7 4
Neutrophils (%) 42 82 70 76 87 81 89 92
Glu (c/s) (mg/dl) 29/124 29/109 26/125 43/130 47/165 59/148 59/136 62/129
Protein (mg/dl) 181 150 99 180 36 65 109 53
Lactate (mg/dl) 35 52 45 45 44 34 50 79
Culture

bacteria (-) (-) (-) (-) (-) (-) (-) (-)
fungus (-) (-) (-) (-) (-) (-) P boydii* P boydii*
T.B (-) (-) (-) (-) (-) (-) (-) (-)

Cryptococcus Ag (-)
C: CSF, S: serum; T.B: tubeculous bacilli.
* CSF culture from shunt.
† antibiotics given

amphotericin B combined with 5-fluocytocin therapies given.
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responses which would be supplanted by a mononu-
clear response in cases of persistent disease.
Conversion to a mononuclear cell response did not
occur in our patient with meningitis.  The mecha-
nism by which the generation of the neutrophil
chemotactic factors continued in this patient is not
clear but Chinn and Diamond suggested that the neu-
trophil response was due to the presence of mycelia
and hyphae.(12)

The diagnosis of P. boydii infection depends on
visualization of the septate hyphae or culture and
staining of biopsied tissue with fluorescent antibod-
ies.  Prompt antemortem diagnosis is therefore not
easy due to the rarity of this infection and the lack of
specific and sensitive serological and culture tests.  It
is also complicated by the cross-reactivity to P. boy-
dii antigens in the Cryptococcus capsular antigen
latex test.(13) Morphologically, dilated, swollen
hyphal segments and the pattern of hyphal branching
are helpful in differentiating it from similar fungi.(14)

Newly developed fluorescent-antibody reagents
using adsorbed reagents to detect and identify P. boy-
dii provide a rapid, reliable method for histological
diagnosis of pseudallescheriasis.(15) Application of a
staining procedure with optical brighteners on
smears of enriched CSF cells or brain biopsy speci-
mens can offer a crucial improvement in the identifi-
cation of mycotic CNS infections during life.(16) In
our case, as this fungus was cultured from CSF
obtained from the shunt, this implies that the concen-
tration of the fungus was high in the ventricle.  The
CSF obtained from the ventricular system may
increase the positive culture rate of the pathogen and
other authors have recommended the examination
and culture of the ventricular or cisternal CSF in
cases where lumbar CSF fails to establish a diagno-
sis.(17)

Although amphotericin B is the standard anti-
fungal agent for the empirical treatment of fungal
infections, P. boydii is often resistant to amphotericin
B.  Most isolates of P. boydii appear to be sensitive
to miconazole, ketoconazole and itraconazole.  A
combination of miconazole and ketoconazole has
showed clinical stabilization and gives survival to
patients, suggesting a possible role for dual drug
therapy.(18) Miconazole given either intrathecal or via
a shunt has been reported to be successful in treat-
ment of infections due to P. boydii,(19) and voricona-
zole, a second-generation azole antifungal agent, has

been approved for the treatment of infections due to
P. boydii in the United States.(20)

CNS infection caused by P. boydii is usually
fatal but among patients with solitary or contiguous
abscesses, the prognosis is better.(21) Prompt diagno-
sis, appropriate treatment, and surgical intervention
may improve the prognosis but the major problem is
the difficulty in culturing the organism antemortemly
which creates a delay in appropriate therapy.
Clinicians should maintain a high index of clinical
suspicion with regard to the patients with persistent
neutrophilic meningitis and clinical deterioration.  P.
boydii must be included as an etiologic agent of
chronic meningitis even in immunocompetent hosts.
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