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Objective: Determine and compare the clinicopathological findings of cerebral aspergillosis with cerebral candidiasis.
Material and Method: The medical records with cerebral aspergillosis and cerebral candidiasis in Ramathibodi Hospital
between January 1997 and December 2008 were analyzed. The criterion for the diagnosis of cerebral aspergillosis and
cerebral candidiasis was the evidence of fungal elements from histopathologic section. The age, gender, neurological
manifestations, duration of symptom, associated underlying disease, predisposing risk factor, laboratory data, extent of
systemic organ involvement and treatment outcome were analyzed.

Results: The present study included cerebral aspergillosis (n = 41) and candidiasis (n = 15). There were 23 male and 33
female patients. The mean and median ages at diagnosis were 39.7 and 45 years, respectively (range, 1 month to 87 years).
The clinical presentations included alteration of consciousness (69.6%), fever (60.7%,), weakness of the extremity (14.3%,),
cranial nerve palsy (12.5%), headache (12.59%) and seizure (5.4%). One third of the cases had underlying hematologic
malignancy. The cerebral aspergillosis and cerebral candidiasis were associated with corticosteroids treatment in 32.1%.
The frequent associated sites of fungal infection included the lungs (73.2%), alimentary tract (33.9%) and sinonasal tract
(19.6%).

Conclusion: A diagnosis of cerebral aspergillosis and cerebral candidiasis requires a high index of suspicion especially in
immunocompromised patients who presented with alteration of consciousness, fever, focal neurological deficit, headache,
and seizure. The patients with cerebral aspergillosis and cerebral candidiasis manifest with similar clinicopathologic features.
However, the sinonasal tract infection and abscess formation are more common in cerebral aspergillosis. Associated
alimentary tract infection is commonly seen in cerebral candidiasis.
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Cerebral mycosis has emerged as a catastrophic
condition with high morbidity and mortality. Cerebral
mycosis is difficult to be diagnosed and encompasses
a wide clinical spectrum of disease!". Cerebral
mycosis can be further subdivided into meningitis,
ventriculitis, venous sinus thrombosis, vasculitis,
cerebritis, abscess and granuloma. The diagnosis
largely relies on clinical, radiological, histological and
microbiological confirmation of fungal organism. Most
of cerebral mycoses in non-human immunodeficiency
virus (non-HIV)-infected-patients cause by Aspergillus
spp and Candida spp®®. At present, there are only a
few epidemiological data regarding the fungal agents
causing cerebral aspergillosis and cerebral candidiasis
in Thailand“*®. The purpose of the present study was
to determine and compare the clinicopathological
findings in 56 cases of histologically verified cerebral
aspergillosis and cerebral candidiasis seen in
Ramathibodi Hospital.

Material and Method

This was a retrospective study of cerebral
aspergillosis and cerebral candidiasis diagnosed on
surgical and/or autopsy material from the Department
of Pathology, Faculty of Medicine Ramathibodi
Hospital, Mahidol University, over the period of 12 years
(1997-2008). All cases were seronegative for HIV.

All tissues were formalin-fixed and routinely
processed for paraffin-embedding. Tissue sections,
4 mm thick, were cut. Routine hematoxylin and
cosin (H&E)-stained sections were examined for
histopathologic findings. Fungal morphology was
delineated using special stains i.e. Gomori’s
methenamine silver (GMS), and periodic acid Schiff
(PAS). The histopathologic diagnosis of cerebral
aspergillosis and cerebral candidiasis were reviewed.
Information obtained from the medical records
including age, gender, neurological manifestations,
duration of symptoms, associated underlying disease,
predisposing risk factor, laboratory data, extent of
systemic organ involvement and treatment outcome
were analyzed. Patients were grouped based on
causative fungal organisms. The results were
presented in frequency and percentage or mean + SD
for continuous data. A two-tailed Fisher’s exact test
was used to evaluate statistical significance between
groups. The present study was approved by the
committee on human research at Faculty of Medicine
Ramathibodi Hospital (ID12-51-29).

Results
Patient characteristics

Fifty-six cases composing of 13 surgical
cases and 47 autopsy cases met the inclusion criteria.

Table 1. Patients’ characteristics with cerebral aspergillosis and cerebral candidiasis (n = 56)

Detail Cerebral aspergillosis (n=41) Cerebral candidiasis (n=15) p-value
No. of patients Percent No. of patients Percent

Mean age (years) + SD 38.57 +23.06 - 42.81 +23.93 - -
Gender 0.551

Male 18 43.9 5 333 -

Female 23 56.1 10 66.7 -
Duration of chief complaint -

<1 week 31 75.6 13 86.6 -

1 week to 1 month 5 12.2 1 6.7 -

> 1 month 5 12.2 1 6.7 -
Mean temperature at admission (°C) + SD  37.66 + 0.90 - 37.89 +1.12 - -

>38°C 16 39.0 8 533 0.375
Neutropenia 10 24.4 5 333 0.514
Corticosteroids treatment 14 34.1 4 26.7 0.751
History of organ transplantation 5 12.2 1 6.7 1.000
Surgical treatment 12 293 1 6.7 0.150
Antifungal treatment 22 53.7 6 40.0 0.547
Mortality 36%* 90.0 15 100.0 0.308

* Total 40 cases, loss follow-up 1 case
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Four cases were complete both surgical and autopsy
studies. There were 41 cases of cerebral aspergillosis,
and 15 cases of cerebral candidiasis, affecting patients
between 1 month and 87 years with the mean and
median ages of 39.7 and 45 years, respectively. There
were 23 males and 33 females (Table 1).

Clinical characteristics

The onset of symptoms ranged from one day
to two months, 78.6% of cases were shorter than one
week and 10.7% were longer than one month. The body
temperatures (at the admission time) varied from 36°C
to 40.5°C. Forty-three percent had a body temperature
higher than 38°C. The mean and median body
temperatures (at admission) were 37.7°C and 37.8°C,
respectively. The details of patients’ characteristic are
presented in Table 1. The initial neurological symptoms
were alteration of consciousness (39 cases, 69.6%),
fever (34 cases, 60.7%), weakness of the extremity
(8 cases, 14.3%), cranial nerve palsy (7 cases, 12.5%),
headache (7 cases, 12.5%), seizure (3 cases, 5.4%)
and blurring of vision (2 cases, 3.6%), are listed in
Table 2.

Underlying predisposing condition

Hematologic disease in 25 (44.6%) patients
was the commonest underlying disease and 19 of 25
patients (76%) had hematologic malignancy including
myeloproliferative and lymphoproliferative disorders.
The other underlying diseases included systemic lupus
erythematosus (SLE) (14 cases, 25%) and diabetic
mellitus (7 cases, 12.5%) as shown in Table 3.

In the present series, neutropenia (neutrophils
in peripheral blood < 1,000 cells/mm?) was described
in 26.8% of cases. Another factor in the development

of cerebral aspergillosis and cerebral candidiasis was
immunosuppression due to corticosteroids administered
(32.1%). Six cases had a history of organ transplantation
and placed on immunosuppressive agents. Associated
opportunistic cytomegalovirus (CMV) infection and
tuberculosis were represented in seven and one cases,
respectively (Table 3).

Organ involvement

The extent of systemic organ involvement
included lungs (41 cases, 73.2%), cardiovascular
system (19 cases, 33.9%), alimentary tract (19 cases,
33.9%), and others, as shown in Table 4. Evidence of
maxillary, ethmoidal, and sphenoid sinusitis was
present in 11 patients (19.6%). In four patients, orbital
changes were evident which included enophthalmitis
and periorbital cellulitis. All of sinonasal tract infections
were caused by Aspergillus spp, documented by
histopathology.

Pathology

Intracranial disease on radiographic and/or
autopsy findings included cerebritis (24 cases, 42.9%),
vasculitis (20 cases, 35.7%), abscess (16 cases, 28.6%),
meningitis (8 cases, 14.3%) and others, as shown in
Table 5. The abscess formation commonly found in
cerebral aspergillosis. Fungal vasculitis was characterized
by the fungal organism in the vascular wall with
inflammatory respond. Secondary cerebral infarction
and/or hemorrhage may occur after vasculitis. The
location of lesions commonly presented in the frontal
lobe and others, as shown in Table 6. There was an
uncommon case of mycotic aneurysm of the middle
cerebral artery caused by Aspergillus flavus. This
case was classified in the group of vasculitis.

Table 2. Neurological symptoms in the 56 patients with cerebral aspergillosis and cerebral candidiasis

Neurological symptoms Cerebral aspergillosis* (n=41) Cerebral candidiasis* (n = 15) p-value
No. of patients Percent No. of patients Percent

Alteration of consciousness 27 65.9 12 80.0 0.513
Fever 24 58.5 10 66.7 0.759
Cranial nerve palsy 7 17.1 0 0 0.171
Headache 6 14.6 1 6.7 0.661
Weakness of the extremity 5 12.2 3 20.0 0.668
Seizure 3 7.3 0 0 0.556
Blurring of vision 2 7.3 0 0 0.556
* The patients may have one or more than one neurologic symptoms
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Table 3. Underlying predisposing conditions in the 56 patients with cerebral aspergillosis and cerebral candidiasis

Underlying diseases Cerebral aspergillosis* (n=41) Cerebral candidiasis* (n=15) p-value
No. of patients Percent No. of patients Percent
Myeloproliferative disorders 8 19.5 2 13.3 0.713
Lymphoproliferative disorders 5 12.2 4 26.7 0.229
Other hematologic diseases™* 6 14.6 2 13.3 1.000
SLE 10 24.4 4 26.7 1.000
Diabetes mellitus 5 12.2 2 13.3 1.000
Hypertension 3 7.3 2 13.3 0.602
Cytomegaloviral infection 6 14.6 1 6.7 0.661
Chronic renal failure 2 4.9 1 6.7 1.000
Congenital immunodeficiency disease 1 2.4 1 6.7 0.468
Congenital heart disease 2 4.9 1 6.7 1.000
Dengue hemorrhagic fever 2 4.9 0 0.0 1.000
Cirrhosis 1 2.4 1 6.7 0.468
Solid malignancy 1 2.4 0 0.0 1.000
Myasthenia gravis 1 24 0 0.0 1.000
Tuberculosis 1 24 0 0.0 1.000

* The patients may have one or more than one underlying diseases
** Including thalassemia (documenting by hemoglobin typing) 2 cases, idiopathic thrombocytopenic purpura with splenectomy

2 cases and autoimmune hemolytic anemia 4 cases
SLE = systemic lupus crythematosus

Table 4. Infected organs in the 56 patients with cerebral aspergillosis and cerebral candidiasis

Underlying diseases Cerebral aspergillosis* (n=41) Cerebral candidiasis* (n=15) p-value
No. of patients Percent No. of patients Percent
Lung and respiratory tract 29 70.7 12 80.0 0.735
Cardiovascular system 16 39.0 3 20.0 0.220
Alimentary tract 10 24.4 9 60.0 0.024**
Sinonasal area 11 26.8 0 0 0.026%*
Thyroid gland 9 22.0 3 20.0 1.000
Adrenal gland 4 9.8 0 0 0.565
Liver 4 9.8 3 20.0 0.370
Spleen 3 7.3 4 26.7 0.074

* The patients may have one or more than one infected organs

% p < 0.05

Microbiology

Cultures were positive for fungal organisms
in 38 cases out of 56 cases (67.9%) Multiple Aspergillus
spp including Aspergillus fumigatus (17 cases),
Aspergillus flavus (7 cases) and other species of
Aspergillus (2 cases) were also implicated as causative
agents. Multiple Candida spp were cultured including
Candida albicans (11 cases), Candida tropicalis
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(2 cases), Candida glabrata (1 case), Candida
parapsilosis (1 case) and Candida guilliermondii
(1 case). The details of microbiologic characteristics
are presented in Table 7.

Treatment

Overall, 13 patients received surgical
treatment. Twenty-seven patients received intravenous
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Table 5. Pathologic basis of disease in the 56 patients with cerebral aspergillosis and cerebral candidiasis

Chief symptoms Cerebral aspergillosis* (n=41) Cerebral candidiasis* (n = 15) p-value
No. of patients Percent No. of patients Percent

Cerebritis 17 41.5 7 46.7 0.768

Abscess(es) 15 36.6 1 6.7 0.043%*

Vasculitis 12 29.3 8 533 0.122

Meningitis 7 17.1 1 6.7 0.428

Ventriculitis 2 4.9 1 6.7 1.000

Venous sinus thrombosis 1 2.4 0 0 1.000

Granuloma 0 0 1 6.7 0.268

* The patients may have one or more than one underlying diseases

**p <0.05

Table 6. Location of lesions in the 56 patients with cerebral aspergillosis and cerebral candidiasis

Location Cerebral aspergillosis* (n=41) Cerebral candidiasis* (n = 15) p-value
No. of patients Percent No. of patients Percent

Frontal lobe 21 51.2 3 20.0 0.065

Parietal lobe 11 26.8 5 333 0.741

Temporal lobe 10 24.4 3 20.0 1.000

Occipital lobe 8 19.5 1 6.7 0.418

Basal ganglion 5 12.2 1 6.7 1.000

Cerebellum 9 22.0 6 40.0 0.193

Brainstem 4 9.8 3 20.0 0.370

Meninges 7 17.1 1 6.7 0.428

Diffuse brain 9 22.0 6 40.0 0.193

* The patients may have one or more than one lesions

Table 7. Neurological symptoms in the 38 patients with
cerebral aspergillosis and cerebral candidiasis

Fungal species No. of patients

—_—

—_—
_—— = N = DN

Aspergillus fumigatus
Aspergillus flavus
Aspergillus spp
Candida albicans
Candida tropicalis
Candida glabrata
Candida parapsilosis
Candida guilliermondii

* The patients may have one or more than one fungal species

amphotericin B as soon as a diagnosis of cerebral
mycosis was established. Two and seven patients
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received itraconazole and voriconazole, respectively.
Most patients died dued extensive fungal infection
involving multiple organs, especially pulmonary
infection causing respiratory distress and pulmonary
hemorrhage. Five discharged-patients received both
surgery and medical treatments including amphotericin
B and voriconazole. One was discharged on request
with good condition, but did not return for follow-up.
Thus, treatment success was seen in four patients and
the overall mortality was 93%.

Discussion

Cerebral mycosis is a common opportunistic
infection in immunosuppressed and debilitated
hosts. The incidence of cerebral mycosis among
autopsy cases ranges from 15.7 t0 26.5%“7. The overall
incidence of cerebral mycosis is increased due to the
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expansion of immunocompromised population at risk.
An important finding from the clinicopathologically
analyzed data is that hematologic malignancy is the
major disease (13.4-38.5%)7). The other predisposing
factors include neutropenia and received cortico-
steroids'Y. The authors’ findings were similar to
previous observation regarding the association
between cerebral mycosis and neoplastic hematologic
diseases as well as corticosteroids therapy!-.

In the present study, the common neurological
manifestation was alteration of consciousness, followed
by fever, focal neurological deficit, headache, seizure,
and blurring of vision. The duration of these presenting
symptoms was highly variable ranging from days to
months. The patients with cerebral aspergillosis and
cerebral candidiasis manifested with similar clinical
features. Most patients had clinical history, symptoms,
signs and laboratory features suggestive of the
immunodepletive condition. However, the diagnosis
of cerebral mycosis cannot be made clinically in any of
these immunodepleted patients. The clinicoradiologic
correlation is essential and the surgical tissue biopsy
should be promptly performed. The histopathology is
one of the most reliable laboratory procedures to prove
the diagnosis by showing the fungal elements and
cellular reaction.

The numbers of various forms of cerebral
mycosis have increased markedly. Reviews of reported
cases indicated abscess formation of 5.4-50%, which
is the common pathology in cerebral mycosis@®*!V.
The abscess formation is more common in cerebral
aspergillosis"”. However, the authors observed
a difference in pathology. The cerebritis was involved
most frequently. This suggests that the early clinico-
radiologic detection at the highest risk of being
exposed to fungal organisms, on the basis of cerebral
abscess formation takes time more than cerebritis!'?.

In the present study, the predominant cerebral
mycosis demonstrated by histopathology and tissue
culture was Aspergillus spp, followed by Candida spp
Aspergillus spp has a predilection to invade blood
vessel walls and produces vasculitis and mycotic
aneurysm. In the present study, angio-invasive
Aspergillus spp is commonly found in the cerebral
cortex, especially the frontal lobe. The angio-invasive
nature of Aspergillus sp is directly related to its ability
to destroy vascular walls, resulting in aneurysm
formation, cerebral hemorrhage and subarachnoid
hemorrhage®. The growth of fungal hyphae can
produce thromboembolism, resulting in cerebral
infarction. The diagnosis cannot be made by clinical
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manifestations, but can only be judged by histo-
pathologic demonstration of fungal elements and
tissue reactions in a biopsy.

Candida spp are commensal of the gastro-
intestinal mucosae. Candida systemic infection needs
overgrowth on mucosal surfaces and translocation
through the hematogenous route causing cerebral
candidiasis"¥. Moreover, Aspergillus spp are typically
caused fungal sinusitis and can directly invade the
skull base to the central nervous system, especially
in the frontal lobe®%'9. Analysis of the authors’ data
reveals that the statistically significant difference
between patients with cerebral aspergillosis and
cerebral candidiasis are the associated sinonasal tract
and alimentary fungal infections, respectively.

Cerebral aspergillosis and cerebral candidiasis
were clinically diagnosed in 50% of cases. In previous
reports of systemic mycosis, infection was found to be
the most frequently overlooked diagnosis, accounting
for 36.1% of misdiagnosed cases”. The cerebral
mycosis is more overlooked than systemic fungal
infection. The increase use of immunosuppressive
therapy has been complicated by serious cerebral
mycosis. Their unusual clinical manifestations and
the masking of signs and symptoms by another
serious condition also resulted in these fungal
infections being missed in such cases.

Treatments of cerebral aspergillosis and
cerebral candidiasis require a combination of
antifungal agents and extensive surgical intervention.
The antifungal agents commonly used in Thailand
are amphotericin B, fluconazole, itraconazole and
voriconazole. All antifungal agents, with the exception
of voriconazole, penetrate poorly into the brain.
During the first seven years of the study, voriconazole
was not yet available in Ramathibodi Hospital.
Amphotericin B was chosen for treatment in all cases.
Only one case had successful treated of cerebral
aspergillosis®. Recent literature suggests the
superiority of voriconazole with cerebral aspergillosis.
Thirty-five percent response rate of voriconazole
with cerebral aspergillosis has been reported”®. In
the authors’ study, an improving survival rate of
26.3% has been reported in patients with cerebral
aspergillosis in the last five years of study.

Cerebral mycoses are serious fungal
infection with high morbidity and mortality rates.
The clinical outcome of cerebral aspergillosis and
cerebral candidiasis depends on prompt awareness of
the diagnosis and early effective treatment. Current
advances in medicine result in an increasing
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population of severe immunocompromised patients at
high risk for cerebral mycosis. The recent technology
including radiography, serology for detecting the
aspergillus galactomannan antigen and molecular
approaches has improved the overall early diagnosis.
Ongoing research efforts hope to capitalize on data
derived from the sequencing of the fungal genome,
which is aimed at identifying new targets and new
methods for diagnosing the fungal infection. However,
the histopathology and culture of specimens remain
the gold standard for diagnosis and may reveal major
unexpected findings that are of clinical importance and
emphasis on evaluation in that it is necessary for the
improvement of diagnosis, treatment, and prevention
of infectious diseases. Successful antifungal therapy
of cerebral aspergillosis and cerebral candidiasis
depends on early initiation of antifungal agents
and reversal of immunosuppression. The present
study offers the unique opportunity to assess the
epidemiology of cerebral aspergillosis and cerebral
candidiasis over a twelve-year period in Ramathibodi
Hospital.

References

1. Dupont B. Fungal infections of the central
nervous system. In: Anaissie EJ, McGinnis MR,
Pfaller MA, editors. Clinical mycology. New York:
Churchill Livingstone; 2003: 539-53.

2. Scully EP, Baden LR, Katz JT. Fungal brain
infections. Curr Opin Neurol 2008; 21: 347-52.

3.  Sundaram C, Umabala P, Laxmi V, Purohit AK,
Prasad VS, Panigrahi M, et al. Pathology of fungal
infections of the central nervous system: 17 years’
experience from Southern India. Histopathology
2006; 49: 396-405.

4. Larbcharoensub N, Srisuma S, Ngernprasertsri T,
Aroonroch R, Chongtrakool P, Santanirand P, et
al. Invasive fungal infection in Ramathibodi
Hospital: a ten-year autopsy review. ] Med Assoc
Thai 2007;90: 2630-7.

5. Pongbhaesaj P, Dejthevaporn C, Tunlayadechanont
S, Witoonpanich R, Sungkanuparph S, Vibhagool
A. Aspergillosis of the central nervous system: a
catastrophic opportunistic infection. Southeast
Asian J Trop Med Public Health 2004; 35: 119-25.

J Med Assoc Thai Vol. 93 No. 12 2010

10.

11

12.

13.

14.

15.

16.

Sungkanuparph S, Sathapatayavongs B, Kunachak
S, Luxameechanporn T, Cheewaruangroj W.
Treatment of invasive fungal sinusitis with
liposomal amphotericin B: a report of four cases.
JMed Assoc Thai 2001; 84: 593-601.

Groll AH, Shah PM, Mentzel C, Schneider M, Just-
Nuebling G, Huebner K. Trends in the postmortem
epidemiology of invasive fungal infections at a
university hospital. J Infect 1996; 33: 23-32.
Schwesinger G, Junghans D, Schroder G, Bernhardt
H, Knoke M. Candidosis and aspergillosis as
autopsy findings from 1994 to 2003. Mycoses
2005;48: 176-80.

Chamilos G, Luna M, Lewis RE, Bodey GP,
Chemaly R, Tarrand JJ, et al. Invasive fungal
infections in patients with hematologic
malignancies in a tertiary care cancer center: an
autopsy study over a 15-year period (1989-2003).
Haematologica 2006; 91: 986-9.

Koch S, Hohne FM, Tietz HJ. Incidence of
systemic mycoses in autopsy material. Mycoses
2004;47:40-6.

Dotis J, Tosifidis E, Roilides E. Central nervous
system aspergillosis in children: a systematic
review of reported cases. Int J Infect Dis 2007; 11:
381-93.

Falcone S, Post MJ. Encephalitis, cerebritis, and
brain abscess: pathophysiology and imaging
findings. Neuroimaging Clin N Am 2000; 10:
333-53.

Endo T, Tominaga T, Konno H, Yoshimoto T. Fatal
subarachnoid hemorrhage, with brainstem and
cerebellar infarction, caused by Aspergillus
infection after cerebral aneurysm surgery: case
report. Neurosurgery 2002; 50: 1147-50.

Dignani MC, Solomkin JS, Anaissie EJ. Candida.
In: Anaissie EJ, McGinnis MR, Pfaller MA,
editors. Clinical mycology. New York: Churchill
Livingstone; 2003: 195-239.

Casey AT, Wilkins P, Uttley D. Aspergillosis
infection in neurosurgical practice. Br J Neurosurg
1994; 8:31-9.

Ruhnke M, Kofla G, Otto K, Schwartz S. CNS
aspergillosis: recognition, diagnosis and manage-
ment. CNS Drugs 2007; 21: 659-76.

1449



NSANE WATIEY ANBULNNAREN LasWeNEINe va9lsAAMTRT1lUaNDY aspergillosis
uag candidiasis lugilelsangnurasinigua

a

UNAR AINATYNTNE, ANWIY WAITE, WILINT ANATLDA, BAANST YiNm, BAIY UBEUN,

2

a o

509 STFIWNTUN, gWAY AAIUATINUY, SINSTAS FYTWEITE, T WNELATAYTAY
’Slﬁll]ﬂ‘i:’ﬂ\‘iﬂ? AnmdnmnIEnaneBIneuaznAaTingeslsafiade luaund aspergillosis bag candidiasis
Saquaziams: Anmiamediugthe hulrmen1naunBUR fus unmay A, 2540 9 Sunau mA. 2551
6?'0Zmyﬁvmimmfﬁﬁ@@”mﬂum?ﬁmfﬂm?umm ﬁmmsr/)%’)??ﬁ@@”ﬂ?mﬁ@ mﬂ/vmﬁmmnmmﬂyﬁYﬂ?uﬁm?f@
Inen1smsaanivqane15ane mﬂ\muummmnmmmmumﬂ (WA DINITUAAY RN AT Y
seezioaneuifinlsa Tsatlszansa 1ladeiden iz/@;uzvmwmﬂngma AUNINTATE 1891091 1N
aduazngly UASNANITINE

mm'a‘ﬁnm- NANITEITIRN NWLITINE 56 §781 (IWATIEl 23 978 IWAUEDN 33 978 mm@ﬁ'ﬂ 39.7 1 °Zi"3\7@’lﬁl
daus 1 15e A9 87 i) mu@@mﬂul‘mmmm?ﬂumm aspergillosis 41 718 uaslrndnidnr luaued
candidiasis 15 718 W97 mn’rmlﬁfﬂ"mmwmmm/ Agn 5mumﬁ‘mmm (69.6%) Ty (60.7%) 81117
UIUTIP BT (14.3%) AINIBUNIATUAUL7= AN ALD (12.5%) tandswe (12.5%) uazin (5.4%)
yraevileluarwdlsauzorsunidenuazmienantmasuiulsatszad sepaz 32.1 wuardinislaen
corticosteroids Wia1adenznteluiifadesisauadg laun ten (73.2%) NNIAUDINIT (33.9%) LA
Twasermalaia (19.6%)

ﬂﬁ‘?./ memmﬂumm as,oerg///OS/s uag cano’/o’/aS/s WMMEIYMN?JQE/WJJI?N?)&IHWH éﬂ\imwuuwvm
mﬂmmiimum?mmmm 19 91N TUTLIIRDUUN INTFUNIATENAN TEAMANEY anAsEy uazEn
wﬂwm?mmmmﬂumm aspergillosis uag candidiasis 1/@7mﬂmm\um3wmmmWmuimummunu
Lmnmummmm@?ummmmﬂ?éﬂuﬂ uasnizas iy abscess Snmululsafades luanes aspergillosis

ZVQiJﬂ’I?FIﬁ)L%’E] ?QJJ&“’)QEIZ‘LJ?;’UII‘VI’NM WA mnwu?ufmmm@ s1luaues candidiasis

1450 J Med Assoc Thai Vol. 93 No. 12 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


