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동종조혈모세포이식후 발생한 다발성 뇌농양을 동반한 파종성 침
습성 아스페르질루스증: Voriconazole과 신경외과적 중재술로 치
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Disseminated Invasive Aspergillosis with Multiple Brain
Abscess after Allogeneic Hematopoietic Stem Cell
Transplantation Treated Successfully with Voriconazole
and Neurosurgical Intervention
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Invasive aspergillosis is a serious infectious complication, which can occur after
hematopoietic stem cell transplantation (HSCT). In particular, despite antifungal
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treatment, invasive aspergillosis involving the central nervous system (CNS) shows
very high mortality. In principle, a neurosurgical procedure with an antifungal agent
is recommended for treatment of CNS invasive aspergillosis. We encountered a
patient suffering from disseminated invasive aspergillosis involving the lung, brain,
and soft tissues after allogeneic HSCT for treatment of relapsed acute myeloid
leukemia who was cured with voriconazole and stereotactic drainage of the brain
abscess.
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Introduction
Development of invasive aspergillosis (IA) often occurs in patients who are
under immune-compromised conditions, such as hematologic disorders,
organ transplantation, and prolonged use of steroids. Recently, due to the
growing number of patients undergoing intensive chemotherapy and
immunotherapy, the incidence of invasive aspergillosis has increased [1, 2].
Despite efforts towards an early diagnosis and use of powerful antifungal
agents, IA involving the central nervous system (CNS) is known to be fatal, and
its mortality is greater than 90 percent [3]. In general, in order to overcome
the difficulty of drug penetration to the CNS, surgical intervention in addition
to an antifungal agent is recommended [4-6]. However, in many cases, a
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surgical approach is often unavailable due to cytopenia or poor

and computed tomogram showed multiple pneumonic con

performance status.

solidations in both lungs and a large cavitary lesion in the left

We experienced a case of IA involving the lung, brain, and soft

lower lobe, suggesting disseminated IA (Fig. 2A). She presented

tissues after allogeneic hematopoietic stem cell transplantation

with a white blood cell count of 2,420/mm3, platelets of 12,000/

(HSCT) in a patient with acute myeloid leukemia (AML) who was

mm3, and hemoglobin of 9.4 g/dL. Results of chemistry exami

treated successfully with voriconazole and stereotactic aspiration

nation showed total protein of 6.0 g/dL, albumin of 3.6 g/dL,

of the brain abscess.

aspartate transaminase of 21 IU/L, alanine transaminase of 63
IU/L, total billirubin of 1.6 mg/dL, lactated dehydrogenase of 582
IU/L, blood urea nitrogen of 38.8 mg/dL, creatinine of 0.9 mg/
dL, C-reactive protein (CRP) of 32.5 mg / dL, and erythrocyte
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sedimentation rate of 103 mm/hr. Serum galactomannan test
A 31-year-old female patient who received allogeneic hema

was positive, with an index value of 4.6. We performed biopsy

topoietic stem cell transplantation (HSCT) for treatment of

of the skin nodule; however, the result showed non-specific

relapsed acute myeloid leukemia (AML) was admitted because

inflammation with necrosis. Repeated biopsy was refused by

of cough and fever on day 67 after transplantation. She was on

the patient. We immediately started empiric antibiotics with

cyclosporine for prophylaxis of graft-versus-host disease.

amphotericin B of 1 mg/kg/day, however, her clinical symp

Initially, her vital signs included blood pressure of 115/80

toms and signs did not show improvement. After two weeks of

mmHg, heart rate of 120/min, respiratory rate of 18/min,

antimicrobial treatment, she developed an abrupt headache,

and body temperature 37.5℃. Crackle was auscultated at the

visual field defect, and septic shock; therefore, brain MRI was

left lower lung field, and multiple ulcerative skin lesions and

performed. Multifocal masses were observed in both cerebral

subcutaneous nodules were observed on the face, limb, breast,

hemispheres (Fig. 3A), and we changed the antifungal agent

trunk, and extremities (Fig. 1). Findings on chest roentgenogram

from amphotericin B to intravenous voriconazole. After intra

Figure 1. Subcutaneous erythematous nodules with central necrosis on forehead and left leg.
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B

Figure 2. (A) Chest CT at diagnosis of invasive pulmonary aspergillosis; There was a cavitary lesion with abscess in
left lower lung. (B) After treatment with voriconazole for 150 days, the lesion is much improved.
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Figure 3. (A) Brain MRI with enhancement at diagnosis of CNS aspergillosis; There is a mass with
peripheral enhancement suggesting fungal abscess in right cerebral hemisphere. (B) After treatment
with stereotactic aspiration of abscess and voriconazole for 150 days, the lesion is much improved.
of voriconazole. We completed the antifungal treatment under
near remission of lung and brain lesions after two weeks of use
of intravenous voriconazole 200 mg every 12 hr and five months
of oral voriconazole 200 mg bid. She has been followed up at an
outpatient clinic without occurrence of any serious events for
over one year.

Discussion
The most common underlying conditions of IA include AML,
malignant lymphoma, and chronic myeloid leukemia, and the
most commonly involved organs are the lung, brain, heart, and
alimentary tract [7, 8]. Primary CNS aspergillosis is very rare [9],
and most CNS aspergillosis is disseminated by the blood stream
Figure 4. Septated, acute-angle, and branched hyphae with regular width and
shape are visible from aspirates of brain abscess. Grocott-Gomori methenamine
silver stain, ×400.

from pulmonary aspergillosis. Uncommon fungi including

Pseudallescheria Boydii , Scedosporium prolifican and darkwalled fungi should be considered in CNS fungal infection that is

venous administration of voriconazole, the septic shock,

not confirmed by culture or biopsy [10].

pneumonia, and subcutaneous nodules showed improvement.

Voriconazole is the treatment of choice for CNS aspergillosis,

However, the brain lesions showed only a slight decrease, with

and itraconzole, posaconazole, and liposomal amphotericin

formation of abscess cavities on follow up brain MRI. Using a

are considered for intolerant or refractory cases. Few studies

stereotactic approach, we performed aspiration of the cerebral

supporting the use of echinocandins as a single agent in salvage

abscesses on day 50 of voriconazole treatment after recovery of

treatment of CNS aspergillosis have been reported. Combination

thrombocytopenia. Necrotic tissue and hyphae consistent with

therapy with voriconazole and caspofungin has been used

aspergillus were observed in the aspiration material (Fig. 4).

anecdotally for treatment of CNS aspergillosis [11-13]. In terms

Tissue culture was performed; however, detail species of fungus

of pharmacokinetics, due to their large molecular size of over

was not identified eventually. After drainage of the cerebral

700 Dalton, amphotericin B, echinocandins, itraconazole, and

abscesses and continuous administration of voriconazole,

posaconazole have the limitation of CNS penetration. Although

the patient’s clinical symptoms and signs showed dramatic

fluconazole and 5-fluorocytosine penetrate the CNS, they

improvement, except for the visual field defect (Fig. 2B, 3B).

have a narrow spectrum of antifungal activity. In contrast, due

Galatomanan test converted to negative after four weeks of use

to its smaller size of 349 dalton and lipophilic characteristic,
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voriconazole has broad antifungal activity and is able to pene
trate the CNSE. It has been repeatedly reported that the peak
level of voriconazole in cerebrospinal fluid is over 1 lg/mL,
and concentration in human brain tissue or brain abscess
material exceeds over 1 lg/g [12]. The practice of intrathecal or
intralesional antifungal chemotherapy is not recommended for
treatment of CNS aspergillosis. In addition, corticosteroids can
be deleterious and should be avoided whenever possible [11].
For these reasons, voriconazole is regarded as the optimal agent
for treatment of CNS aspergillosis.
Surgical resection or intervention is also important in treatment
of CNS aspergillosis. Surgical resection of lesions can be the
definitive treatment and prevent serious neurological sequelae.
Patients receiving those neurosurgical interventions showed
significantly higher response rates compared to those without/
unknown neurosurgery (60% vs. 42%) [14]. However, if surgical
resection is impossible due to bleeding tendency or poor
condition, a stereotactic neurosurgical procedure for drainage of
the intracranial fungal abscess can contribute to improvement of
infection [15]. In our case, we performed stereotactic aspiration
for drainage of the intracranial fungal abscess instead of surgical
resection because of thrombocytopenia and poor general
condition.
In conclusion, we experienced a case of disseminated IA with
multiple brain abscesses after allogeneic HSCT in a patient with
AML who was cured by use of a multimodality approach. CNS IA
after allogeneic HSCT is rare, and the treatment outcome is very
poor. In this situation, intensive treatment with voriconazole and
surgical resection or intervention should be considered.
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