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Brain Abscess Following Marrow Transplantation: Experience at the Fred 
Hutchinson Cancer Research Center, 1984-1992

Michael E. Hagensee, J. Eric Bauwens,* Bent Kjos, From the Division in injections Disease!;. Fred Hutchinson Cancer
and Raleigh A. Bowden Research Center: the Division o f  Infections Diseases. Department o f

Internal Medicine. University o f Washington; and the Department o f  
Radiology. Swedish Hospital Medical Center. Seattle. Washington

The etiology of brain abscess in patients undergoing marrow transplantation at the Fred Hut­
chinson Cancer Research Center in Seattle was assessed in a retrospective review. Fifty-eight 
patients with histology- or culture-proven brain abscess diagnosed between January 1984 and 
March 1992 were identified. A fungus was isolated in 92% of eases. Aspergillus species were the 
most prevalent fungi (58% of cases), and Candida species were second in frequency (33%); 
sporadic cases were caused by Rhizopus, Absidia, Scopulariopsis, and Pseudallescheria species.
Bacteria were involved in fewer than 10% o f cases. There was no appreciable variation from year 
to year in the incidence o f brain abscess over (his period. Aspergillus brain abscess was associated 
with concomitant pulmonary disease (87% o f cases), whereas Candida brain abscess often oc­
curred in association with fungcmia (63% o f cases) or neutropenia (63%). Mortality was high 
(97%); the risk o f death was unrelated to etiology or therapeutic regimen. Since the etiology of 
brain abscess in patients undergoing marrow transplantation is primarily fungal, the develop­
ment o f better antifungal therapeutic and/or prophylactic modalities is warranted.

Marrow transplantation is effective for the treatm ent o f 
many hematologic conditions, including aplastic anemia and 
leukemia. The use o f  aggressive conditioning regimens that 
result in prolonged neutropenia and o f im m unc-m odulating 
agents (to  prevent graft-vs.-host disease, or G V HD ) places 
patients at risk for opportunistic infection. Many infections 
following marrow transplantation occur at times that are pre­
dictable on the basis o f  the patient’s im m une status and the 
pace ofim m unologic recovery [ 1]. Recognition o f  these pat­
terns am ong marrow transplant recipients has been helpful 
in the developm ent o f  prophylactic antimicrobial regimens 
that have reduced the incidencc and severity o f  viral, bacte­
rial. and fungal infections [2-4],

The diagnosis and m anagem ent o f  brain abscess can be 
challenging for the physician. Undiagnosed brain abscess is
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universally fatal 15], Mortality has been significantly reduced 
(to  5%-20%) with the use o f  antimicrobial agents [6— 12 1 and 
com puterized tomography (C T) 113. 14]. Outside the setting 
o f  marrow transplantation, patients with brain abscess pre­
sent with the triad o f headache, fever, and neurological 
change [5], Predisposing conditions include sinus disease, 
pulmonary infection, dental disease, infectious endocarditis, 
congenita) heart disease, and im m unosuppression [5, 6, 15], 
The single pathogens found in 50%-70% o f brain abscesses 
include streptococci, F.nterobacteriaceae, and anaerobic bac­
teria [5. 16, !7 |. Recom mended treatm ent consists o f the 
adm inistration o f parenteral antibiotics and (when feasible) 
surgical intervention [12, 18 J.

'[‘he etiology o f  brain abscess in some im m unocom pro­
mised patients has been defined. Toxoplasma gondii and 
Crvpiococcus neoformans are common causes o f  brain ab­
scess in patients infected with hum an immunodeficiency 
virus (HIV) [19-21], Aspergillus species and C. neoformuns 
are the primary etiologic agents in kidney or liver transplant 
recipients [22-24], Brain abscesses in heart and heart-lung 
transplant recipients are likely to be due to Aspergillus spe­
cies or T. gondii [25-27], Previous reviews o f neurological 
com plications o f marrow transplantation have indicated that 
brain abscess is uncom m on in this population (28-30]. 1 low- 
ever. these reviews have not gone into great detail concern­
ing the etiology and incidence o f  brain abscess in these 
patients. The present report describes the etiology, presenta­
tion, predisposing conditions, and outcom e o f brain abscess
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in marrow transplant recipients at the Fred Hutchinson 
Cancer Research C enter in Seattle from 1984 to 1992.

Methods

Case selection. A retrospective review o f marrow trans­
p lant recipients at the Fred Hutchinson Cancer Research 
C enter was conducted. N inety-one patients with possible 
brain abscess diagnosed between January 1984 and March 
1992 were identified by review o f  all brain biopsy reports, all 
autopsy reports, and all records o f  patients with a discharge 
diagnosis code indicating brain abscess or other brain pathol­
ogy. A case o f  brain abscess was defined by histologic results 
o f a brain biopsy or autopsy that were diagnostic o f brain 
abscess and clinical data suggesting onset after marrow trans­
plantation. On the basis o f these criteria, 58 o f the 91 pa­
tients initially identified were included in the study. The 
other 33 patients were excluded for the following reasons: 6 
patients did not undergo marrow transplantation, 2 patients 
had brain lesions before marrow transplantation, 4 patients 
underw ent a lim ited autopsy or brain biopsy— or none at 
all— and were only presumed to have brain abscess, and 2 1 
patients had other types o f  brain pathology (encephalitis in 6 
cases, meningitis in 4, stroke in 3, subdural hem atom a in 2, 
intracerebral hemorrhage in 2, Ommaya reservoir dysfunc­
tion in 1, CNS malignancy in 1, hematopoiesis in 1, and 
gliosis in 1).

Definitions and data collection. The demographic data 
evaluated included those on underlying disease, HLA 
match, and GVHD. The potential risk factors assessed were 
conditioning regimen, presence o f  endocarditis, intrathecal 
therapy, presence o f  an Ommaya shunt, maximal dose of 
steroids, and use o f  prophylactic systemic antibiotics, lami­
nar airflow rooms, and colony-stimulating factors. The date 
o f  diagnosis was defined as the date o f  onset o f  symptoms 
or— if there were no symptoms— the date o f  positive find­
ings in an imaging study or at autopsy. The laboratory values 
reported were those docum ented on the date o f  diagnosis.

In most cases the etiology o f brain abscess was determined 
by culture o f  tissue obtained at biopsy or autopsy. In cases 
with negative culture results, the infecting organism was 
identified by its histologic appearance.

Patients with macroscopic disease had evidence o f brain 
abscess on radiological evaluation; patients with microscopic 
disease had no such evidence. Patients who did not undergo 
radiological evaluation were not included in this subset 
analysis.

The cum ulative dose o f  antibiotics (including am photeri­
cin B) was determ ined, and the am ounts given before and 
after diagnosis were ascertained. The num ber o f  days until 
death was counted from the date o f diagnosis. Statistical 
analyses were conducted by means o f  the x 2 and W ilcoxon 
two-sample tests.

Table 1. Etiology of brain abscess, following marrow transplanta­
tion.

Organism No. o f patients*

Fungi 57
Aspergillus 33

fumigalus 19
fla y  us 3
terreits 1
Species unknown 10

Candida 19
albicans 15
Iropicalis 2
Species unknown 2

Rhizopus species 2
Absidia species 1
Pseudallescheria hoydii 1
Scopulariopsis species 1

Bacteria 4
Clostridium species 1
Enlerobacler cloacae 1
Pseudomonas aeruginosa 1
Xanthomonas mallophilia 1

Parasites 1
Toxoplasma gondii 1

Total 62

* Four patients had abscesses caused by two organisms {Aspergillus and 
Candida, three patients; Enterobacter and Candida, one patient).

Results

Etiology. Sixty-two pathogens were identified in the 58 
cases o f brain abscess (table 1). Fungal pathogens accounted 
for the majority o f isolates (57 o f 62; 92%). Aspergillus and 
Candida species, the most com m on fungi, were isolated from 
53% and 31% o f all cases, respectively. O ther fungi isolated 
included Rhizopus species (two cases) and Absidia species, 
Pseudal/esclteria boydii, and Scopulariopsis species (one case 
each). Four patients had bacteria isolated from the brain ab­
scess; Pseudomonas aeruginosa, Xanthomonas maltophilia, 
Enterobacter cloacae, and Clostridium  species were isolated 
from one case each. One patient had brain abscess caused by 
the parasite T. gondii. A single pathogen was identified in 54 
cases, whereas two organisms were found in the remaining 
four cases.

Demographic characteristics and risk factors. The dem o­
graphic characteristics o f the 58 patients with brain abscess 
are outlined in table 2. Because o f the high incidence o f  brain 
abscess due to Aspergillus and Candida, data on the sub­
groups o f patients infected with these organisms are pre­
sented separately. There were no apparent differences 
am ong groups in terms ofage, underlying disease, HLA com ­
patibility, or time o fonse t o r diagnosis o f  infection relative to 
transplantation. In general, brain abscess developed later 
than the more com mon fungal diseases that follow marrow 
transplantation [31], This later onset may reflect a need for



404 H agensee et al. CID  1994; 19 (Septem ber)

Table 2. Demographic characteristics o f patients with brain ab­
scess following marrow transplantation.

Characteristic

Value for indicated group

Total (n = 58)
Aspergillus 

(« = 33)
Candida 
(n = 19)

Age in y: mean (range) 3 1 (6 -6 5 ) 30 (6 -55) 29 (8-56)
Sex: M /F 36/22 17/16 15/4
Underlying disease: no. (%)

ALL 13(22) 6 (1 8 ) 5 (26 )
AML 2 3 (4 0 ) 14(42) 8 (42 )
CML II (19) 6 (1 8 ) 3 (16 )
Lymphoma 3 (5 ) 1 (3) 3 (1 6 )
Multiple myeloma 2 (3 ) 0 ( . . . ) 0 (■ ■ •)
Aplastic anemia 3 (5 ) 3 (9 ) 0 (. . .)
Other 3 (5 ) 3 (9 ) 0 (• ■ •)

HLA match: no. (%)
Autologous graft 2 (3 ) 1 (3) o (• ■ ■)
Matched graft 33 (57) 18(55) 10(53)
Unrelated donor II (19) 7 (2 1 ) 2 (1 1 )
Mismatched donor 12 (21) 7 (2 1 ) 7 (3 7 )

Acute GVHD: no. (%)
Present 34 (59) 21 (64) 11 (58)
Not present 24 (41) 12 (36) 8 (4 2 )

Days from transplantation
to onset o f  symptoms or
diagnosis: mean (range) 7 8 (3 -5 0 2 ) 7 7 (6 -3 0 0 ) 63 (10-270)

NOTE. ALL = acute lymphocytic leukemia; AML = acute myelocytic 
leukemia; CML = chronic myelocytic leukemia; GVHD = graft-vs.-host 
disease.

additional time for the developm ent o f  a deep CNS infec­
tion. There was no apparent relation between the etiology of 
brain abscess and the conditioning regimen or the steroid 
dose used. Neither was a relation evident between etiology 
and the presence o f  infectious endocarditis, the use o f  intra­
thecal methotrexate, the presence o f  an Ommaya shunt, the 
use o f prophylactic systemic antibiotics, the use o f  lam inar 
airflow rooms, or treatm ent with colony-stimulating factors.

Sites o f  infection at diagnosis. N ine patients with brain 
abscess underw ent brain biopsy. Histologic studies resulted 
in the diagnosis and the identification o f the etiologic agent 
in all o f  these cases. Aspergillus species was identified in 
seven cases, Rhizopus species in one, and T. gondii in one. 
Cultures o f  two biopsy specimens were positive— one for 
Aspergillus fumigaius and one for Rhizopus species.

O f the 10 lum bar punctures performed, five revealed neu­
trophilic pleocytosis (4 -9 9 9  white blood cells/m m 3); find­
ings for the other five CSF samples were within normal lim­
its. One patient with candidal brain abscess had a CSF 
culture that was positive for Candida albicans.

T welve o f  the 19 patients with candidal brain abscess were 
fungemic at the time o f diagnosis. No other patients had 
blood cultures positive for the same pathogen found in the 
brain abscess. Sputum culture revealed the etiology o f  the 
brain abscess in eight cases— seven due to Aspergillus species

and one due to Candida species. Sinus cultures yielded Can­
dida in one case and Rhizopus in one, with the same organ­
ism found in the brain abscess. O ther infected sites at the 
time o f diagnosis included the lungs (three cases), the skin 
(two), the chest-tube drainage (one), and the eye (one) for 
Aspergillus species; the skin for Candida and Absidia species 
(one case each); and the lungs for P. boydii (one case). In 
summary, before death 33% o f patients with aspergillus brain 
abscess also had Aspergillus detected in the lungs, and 63% o f 
patients with brain abscess due to Candida species were fun­
gemic.

Sites o f  infection at autopsy. An autopsy was performed 
in 54 cases (93%), and a detailed neuropathological report 
was prepared in most instances (table 3). Patients had m ulti­
ple abscesses throughout the brain parenchyma. Aspergillus 
was cultured from brain tissue in more than 50% o f cases and 
was frequently found (by histologic exam ination) in other 
organs, such as the lungs (87% o f cases), the heart (37%), and 
the kidney (35%). The majority o f brain abscesses due to 
Candida species were associated with involvem ent at wide-

Table 3. Autopsy findings in 54 cases o f brain abscess following 
marrow transplantation.

Finding

No. (%) o f cases with finding 
in indicated group4

Total: 
54 (93)

Aspergillus: 
31 (94 )

Candida:
19(100)

No. o f  lesions
1 17 5 9
2 5 4 1
3 6 5 2

>3 26 17 7
Location o f lesions

Frontal 30 20 8
Parietal 37 25 10
Temporal 21 12 6
Occipital 27 19 6
Basal ganglial 24 12 10
Cerebellar 17 10 0

Other infected sites+
Brain

Histology 4 8 (8 9 ) 2 9 (9 4 ) 14(74)
Culture 37(69) 17(55) 12 (63)

Lung 47 (87) 27 (87) 15(79)
Kidney 25 (46) 11 (35) 13(68)
Heart 2 6 (4 8 ) 12 (39) 12 (63)
Spleen 17(31) 4 (1 3 ) 11 (58)
Liver 13(24) 3 (10 ) 9 (4 7 )
Intestine 13(24) 6 (1 9 ) 4 (2 1 )
Sinus 7 (1 3 ) 5 (1 6 ) o (. . .)
Skin 3 (6 ) 1 (3) 2 (1 1 )

* Numbers following group designations indicate numbers o f autopsies 
(percentage o f  all cases).

* Additional sites o f  aspergillus infection were the thyroid (2 cases), the 
eyes (2). and the thymus ( I ). Additional sites o f  candidal infection were the 
bone marrow and the thymus (1 case each).
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Figure 1. Incidence o f brain abscess at the Fred 
Hutchinson Cancer Research Center from 1984 
through 1991.

84 85 86 87 88 89 90 91

YEAR

I  Total □  Aspergillus B  Candida

spread sites, including the lungs, kidney, heart, spleen, and 
liver. In the two cases o f brain abscess due to Rhizopus, adja­
cent sinus disease was docum ented. Bacterial brain abscess 
was associated with disseminated disease (due to E. cloacae 
or Clostridium  species) or with pulm onary infections (due to 
P. aeruginosa or X. maltophilia).

Incidence. The annual num ber o f  brain abscesses ranged 
from 4 in l 984 to 10 in both 1987 and 1991; the num ber of 
transplantations performed annually  increased from 219 in 
1984 to 396 in 1991. Brain abscess developed in ~  1 o f every 
49 transplant recipients, with no significant change in inci­
dence over the study period. No cases o f brain abscess due to 
Candida species occurred in 1989-1990; in contrast, the in­
cidence o f brain abscess due to Aspergillus species did not 
vary substantially over the study period (figure 1).

Clinical features (table 4). The most prevalent physical 
finding was fever (83% o f cases), with an average tem perature 
o f  39.2°C  (range, 37.1 °C -42 .2°C ) at presentation. Altered 
mental status, cranial nerve abnorm ality, and hemiparesis 
were the most com m on neurological findings at presenta­
tion. Headache, nausea, and vomiting were uncom m on. 
Nearly one-third o f  patients with brain abscess due to Can-

Table 4. Presenting signs and symptoms o f patients with brain 
abscess following marrow transplantation.

Sign/symptom

No. (%) of patients with manifestation 
in indicated group

Total 
(n =  58)

A spergillus 
(n =  33)

Candida
( n -  19)

Fever (>38.5°C) 48 (83) 28(85) 16 (84)
Altered mental status 29(50) 17(52) 8(42)
Cranial nerve abnormality 18 (31) 9(27) 5(26)
Hemiplegia 15(26) 1 1 (33) 2(11)
Seizure 13(22) 10(30) 3(16)
Headache 4( 7 ) 2 ( 6 ) 1 ( 5)
Papilledema 2(3 ) 1 (3) 1 ( 5)
Nausea/vomiting 1 (2) 1 (3) 0 (. , .)
None 9(16) 1 (3) 6(32 )

dida had no signs or symptoms; these infections were diag­
nosed post-mortem. Sixty-five percent o f  patients with neuro­
logical symptoms had brain abscess due to Aspergillus. 
Patients with brain abscess due to Candida tended to have 
slightly higher serum levels o f  creatinine than the study popu­
lation as a whole (3.0 vs. 2.0 mg/dL; P =  .0014); moreover, 
patients with candidal abscesses were more likely to be neu­
tropenic than those infected with Aspergillus (63% vs. 30%; P 
= .02). Patients with other causes o f brain abscess had no 
unique clinical or laboratory features.

Radiological findings. CT o f  the head was perform ed in 
37 cases and yielded abnorm al findings in 26 (70%) o f these 
cases. Magnetic resonance imaging (MR1) o f the head was 
conducted in nine cases, with abnorm al results in eight. M Rl 
generally detected more abnorm al foci than CT; in one case, 
a single lesion visible by M RI had not been evident on prior 
CT. The majority o f patients with brain abscess due to Asper­
gillus had at least one abnorm al scan (26 o f  31 cases, or 
84%). Aspergillus brain abscesses were typically multifocal, 
hypodense, and nonenhancing, with little mass effect (figure 
2). The majority o f patients with brain abscess due to Can­
dida had normal scans (6 o f  10 cases, o r 60%). Further radio­
logical features o f brain abscess in marrow transplant recipi­
ents have been reviewed elsewhere [32].

Patients with macroscopic disease— i.e., abnorm al 
scans—presented later after transplantation (mean, 98 days; 
range, 6 -300  days) than did those with microscopic disease 
— i.e., normal scans (m ean, 38 days; range, 10-113 days). 
These two groups o f patients presented with similar signs and 
symptoms and had similar clinical courses. In all nine cases 
in which the patient presented with seizures and had a radio­
logical scan, the scan showed evidence o f  macroscopic dis­
ease due to Aspergillus.

Outcome. The outcom e o f  brain abscess following 
marrow transplantation was poor. Fifty-six o f 58 patients 
died shortly after diagnosis (m ean, 4.2 days; range, 0 -15  
days). One patient with brain abscess due to 7. gondii sur­
vived for 126 days after treatm ent with pyrimethamine and 
sulfadiazine but then had a relapse o f  acute myelocytic leu­
kemia and died. The other survivor had candidal brain ab-
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Figure 2. CT of the brain o f a typical patient with aspergillus 
brain abscess. A large hypodense lesion is evident in the parieto­
temporal region.

scess and was treated with 1 g o f  am photericin B. This pa­
tient survived for 38 days before dying o f  congestive heart 
failure. Autopsy o f the brain revealed hyphal elements con­
sistent with candidal brain abscess, but a culture was nega­
tive. It is not clear w hether these findings represented active 
or resolving disease.

Treatment. M ultiple therapeutic modalities were used in 
these cases, including the adm inistration o f antibacterial and 
antifungal agents as well as surgical procedures. A ntim icro­
bial treatm ent was appropriate (as judged by the susceptibil­
ity o f  the isolate) in the majority o f cases (93%), although 
such treatm ent did not alter outcome. Seven patients devel­
oped CNS disease while receiving appropriate therapy. 
These patients all had evidence o f  disseminated fungal dis­
ease (due to Aspergillus in four instances and Candida in 
three); they were treated for a mean o f  36 days (range, 20-48  
days) before the developm ent o f CNS symptoms or death. 
Since the timing o f  initial seeding o f  a brain abscess is not 
known, it is unclear whether these cases represented the inev­
itable naturai history o f  brain abscess or the unusual progres­
sion o f  disease despite appropriate therapy.

A m photericin B was adm inistered to the majority (8 I %) o f

patients. Those treated with am photericin B after diagnosis 
survived slightly longer (from 4.2 to 6.4 days) than those 
who did not receive this agent, and survival was further pro­
longed (i.e., to a mean o f 10.8 days) am ong patients given 
> 5 0 0  mg. O ther antifungal regimens included intrathecal 
am photericin B (one case), am photericin colloidal disper­
sion (two cases), fluconazole (one case), itraconazole (one 
case), flucytosine (two cases), and rifampin (two cases). 
None o f  these agents offered any apparent benefit. A ttem pts 
to augm ent the im m une response with macrophage colony- 
stim ulating factor (two cases) or granulocyte-macrophage 
colony-stimulating factor (one case) had no im pact on sur­
vival. Surgical procedures (biopsy, drainage, or excision) 
were performed in 11 instances. A slight prolongation o f  sur­
vival (from 4.2 to 7.2 days) was noted; this effect was even 
more marked am ong patients who were also treated with am ­
photericin B (m ean, 8.6 days). No bleeding com plications o f 
surgery were noted.

Discussion

Brain abscesses in im m unocom petent individuals are 
usually due to bacterial pathogens [5, 15, 16]. In this study 
the majority (92%) o f  cases o f brain abscess in marrow trans­
plant recipients were due to a single fungal pathogen. Davis, 
Patchell, and colleagues [28, 29] found Aspergillus to be the 
most com m on cause o f  brain abscesses in marrow transplant 
recipients. The low rate o f  involvem ent o f  bacterial patho­
gens in such abscesses may be due to routine prophylaxis 
during episodes o f  neutropenia with antibacterial agents that 
penetrate the CNS to at least a limited extent.

Lung abscess, infectious endocarditis, dental disease, sinu­
sitis, and otic infection predispose to the developm ent of 
brain abscess in im m unocom petent individuals [5]. In this 
study patients with aspergillus brain abscess were found to 
have evidence o f  coexisting aspergillus pulm onary infection 
either at autopsy (87% o f cases) or on culture o f  sputum , lung 
tissue obtained at biopsy, or chest-tube drainage (33%). Brain 
abscess due to Candida was often seen in conjunction with 
fungemia; presumably these cases involved the hem atoge­
nous seeding o f  m ultiple organs, including the brain. Simi­
larly, candidal brain abscess in solid-organ transplant recipi­
ents usually reflects disseminated disease [22, 25], Both 
patients with brain abscess due to Rhizopus had contiguous 
sinus infection with direct invasion o f  the brain. No cases o f  
brain abscess were thought to be due to dental disease; a 
thorough dental examination was routinely perform ed be­
fore transplantation.

Headache, fever, and neurological alteration are the most 
com m on presenting features o f  brain abscess in im m uno­
com petent patients [11-17]. Likewise, solid-organ trans­
p lant recipients and HIV-infected individuals often present 
with fever and headache [20, 22], A lthough in this study 
fever was com mon am ong marrow recipients (83%), head­
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ache was reported by only 7% o f these patients. Neurological 
abnorm alities, such as altered mental status, cranial nerve 
abnorm ality, and hemiparesis, were more prevalent. Brain 
abscess was discovered at autopsy in nine cases, six o f which 
were due to Candida species.

For the most part, laboratory data were not helpful in diag­
nosing brain abscess. However, several parameters may be 
helpful in predicting the etiology o f  a brain abscess. Patients 
with brain abscesses due to Candida species tended to be 
neutropenic (63%) and fungemic (63%) and to have normal 
results in CNS imaging studies (60%), possibly because o f a 
microscopic miliary pattern too small to be seen on CT. In 
contrast, many patients with brain abscess due to Aspergillus 
were engrafted (70%), had evidence o f pulmonary disease 
(48%), and had abnorm al results in CNS imaging studies 
(84%), with large single or multiple lesions [31]. The fact that 
no patients with aspergillus brain abscesses were found to be 
fungemic likely reflects an inability to identify this organism 
in the blood.

The outcom e o f  brain abscess following marrow trans­
plantation is poor. In our study survival tended to be pro­
longed by treatm ent with am photericin B, but antifungal 
therapy had no clinically relevant im pact on outcome. At 
autopsy, the majority o f infected tissues that had been identi­
fied histologically were culture-positive. This observation 
suggests that either amphotericin B did not reach fungicidal 
levels at the infected site or patients did not live long enough 
for the drug to work. The slight increase in the duration of 
survival am ong patients undergoing surgical treatm ent and 
am ong those treated with am photericin B may have been due 
to the degree o f life support used rather than to therapy. Few 
patients with aspergillus brain abscess survive [32], and most 
o f  those who do are im m unocom petent. One liver transplant 
recipient and one renal transplant recipient are am ong the 
reported survivors. Survivors o f  aspergillus brain abscess 
have been treated aggressively with surgical excision o f  the 
abscess cavity and extensive adm inistration o f am photericin 
B. Surgical treatm ent o f  marrow transplant recipients is not 
likely to be effective because multifocal disease is the norm. 
W hether early and aggressive treatm ent o f brain abscess fol­
lowing marrow transplantation can result in long-term sur­
vival is not yet known.

Seven patients with disseminated fungal infection devel­
oped CNS disease despite appropriate treatm ent. This phe­
nom enon may represent the expected clinical course o f a 
deep-seated CNS infection in this population. On the other 
hand, resistant fungal strains may have developed during 
treatm ent; unfortunately, the fungal isolates that grew in cul­
ture were not tested for drug susceptibility. Finally, these 
cases may indicate that existing regimens for the treatm ent o f 
disseminated fungal disease are not adequate.

This retrospective study examined the experience with 
brain abscess following marrow transplantation at the Fred 
H utchinson Cancer Research Center. Although a thorough

search was conducted in an effort to identify all cases o f brain 
abscess during the period from January 1984 through March 
1992, it is possible that some cases were not discovered—  
e.g., mild cases in which no brain biopsy or autopsy was 
conducted and infection resolved with empirical therapy. 
Thus, both incidence and survival may have been underesti­
mated.

In summary, brain abscess following marrow transplanta­
tion at this institution is caused mainly by fungi, the most 
com mon o f which are Aspergillus and Candida species. 
These data imply that, while the results o f  brain biopsy are 
being awaited, aggressive antifungal therapy for suspected 
brain abscess in marrow transplant recipients may be o f ben­
efit. The continuing high mortality from brain abscess o f  all 
causes in this setting, despite the routine use o f  am photericin 
B, underscores the need for better antifungal treatm ent or 
prophylaxis in marrow transplantation.
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