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Background: Chronic obstructive pulmonary disease (COPD) is a common disease and an
important health care problem in older adults. The impact of age and specific geriatric
issues on COPD in elderly patients has not been well established.
Methods: A cross-sectional study of elderly COPD patients was conducted in Japan by using
a regional COPD registry database. We compared indices of disease severity (pulmonary
function, exercise tolerance, quality of life, and frequency of exacerbations), presence of
comorbidities, geriatric conditions (cognitive function, mental status, and activities of daily
living [ADL)), and adherence to prescribed drug regimens between elderly and younger
patients with COPD.
Results: In total, 279 patients with stable COPD (median age, 74 years) were identified; 86%
of these patients were elderly (65 years of age or older). Elderly COPD patients, especially
those who were 75 years of age or older, had significantly more cases of dyspnea, lower
exercise tolerance, and poorer ADL and a higher incidence of severe exacerbations than
younger patients (all P<0.05). In addition, the prevalence of comorbidities, including
cardiovascular disease and cancer, was significantly higher in elderly COPD patients.
Elderly COPD patients had specific geriatric conditions, including cognitive impairment.
Adherence to inhaled drug regimens in elderly patients was as favorable as that in younger
patients.
Conclusions: Age and specific geriatric conditions have a great negative impact on COPD in
elderly patients. Geriatric conditions should be addressed in the management of elderly
COPD patients.

@ 2014 The Japanese Respiratory Society. Published by Elsevier B.V. All rights reserved.

Abbreviations: ADL, activities of daily living; COPD, chronic obstructive pulmonary disease; FEV,, forced expiratory volume in 1s;
FVC, forced vital capacity; GOLD, The Global Initiative for Chronic Obstructive Lung Disease
*Corresponding author. Tel.: +81 225 21 7220; fax: +81 225 96 0122.
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1. Introduction

Chronic obstructive pulmonary disease (COPD) is a major
cause of mortality and morbidity worldwide and is character-
ized by high symptom burden and health care utilization |1].
The prevalence of COPD increases with age; it is 2-4 times
more prevalent in those older than 65 years of age than in
those 45-64 years of age i7-4|. Older age is associated with
mortality resulting from COPD {5,6]. Therefore, COPD is
considered a common disease and is an important health
care problem in older adults.

The elderly population is projected to grow significantly |7};
hence, the number of elderly COPD patients is expected to
increase. However, little is known about the impact of age on
COPD. Moreover, specific geriatric issues in elderly COPD
patients have not been well addressed, such as the presence
of multiple comorbidities, cognitive impairment, frailty, and
adherence to medication regimens.

In this study, we assessed data from a regional COPD
registry database in Japan, which has one of the most rapidly
aging societies in the world, to determine if elderly COPD
patients have a greater burden of disease than younger
patients. We also evaluated geriatric conditions in elderly
COPD patients.

2. Materials and methods

2.1.  Study design

This study was part of an ongoing prospective study of COPD
patients who were registered with the Ishinomaki COPD
Network (ICON). ICON was established in 2009 as a regional
medical liaison system to provide comprehensive care of
COPD patients in Ishinomaki, Japan, via an interdisciplinary
collaboration with pulmonary physicians and nurses at a
tertiary hospital, general practitioners and nurses at primary
care clinics, pharmacists at health insurance pharmacies,
physiotherapists at rehabilitation clinics, and nurses at home
visit nursing stations. Currently, ICON includes 11 hospitals
and 49 primary care clinics, collaborating with home visit
nursing stations and the Japan Pharmaceutical Association in
Ishinomaki. Registered patients with COPD who have pro-
vided written informed consent undergo an integrated inter-
vention, including a comprehensive assessment, treatment,
rehabilitation, and education at the Japanese Red Cross
Ishinomaki Hospital (a 452-bed tertiary community hospital
in Ishinomaki). These patients are regularly treated at the
clinics of primary care physicians in Ishinomaki and sur-
rounding cities, and undergo scheduled examinations and
receive education at the Japanese Red Cross Ishinomaki
Hospital.

We conducted a cross-sectional study of elderly COPD
patients registered with ICON between January and Decem-
ber 2012. The protocol for this study was approved by the
Ethics Committee of the Japanese Red Cross Ishinomaki
Hospital (approved on February 14, 2014; number 13-37),
and all patients provided written informed consent.

31

2.2.  Patients

All participants were enrolled from the ICON registry and
were diagnosed with COPD in accordance with the Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
Airflow limitation was defined as post-bronchodilator forced
expiratory volume in 1s (FEV,)/forced vital capacity (FVC)
<0.7. These patients received optimal medical therapy in
accordance with guidelines 1,51 and underwent scheduled
examinations in 2012.

2.3.  Data collection

Sociodemographic characteristics, smoking status, and main-
tenance treatments were recorded for each patient. Body
mass index was calculated in kilograms per square meter.
Dyspnea was evaluated using the modified Medical Research
Council (mMRC) score 9.

Pulmonary function tests were conducted by a well-
trained technician following guidelines under stable condi-
tions {10}, and the severity of airflow limitation was classified
in accordance with the GOLD criteria i1]. The 6-minute walk
test (6MWT) was performed by following the guidelines 1!
with some modifications, including oxygen saturation mon-
itoring and interruption of walking if the oxygen saturation
decreased to <85%. The activities of daily living (ADL) status
was evaluated by using the Nagasaki University Respiratory
Activities of Daily Living Questionnaire; total scores range
from 0 to 100, with lower scores indicating greater functional
impairment (12, Cognitive function and mental status were
assessed using the Mini-Mental State Examination (MMSE)
13] and the Hospital Anxiety and Depression Scale 14!,
respectively. The MMSE score ranges from 0 to 30, and a
score of <23 indicates cognitive impairment. Both the
anxiety subscale and depression subscale scores of the
Hospital Anxiety and Depression Scale range from 0 to 21,
and a score of >8 indicates clinically relevant symptoms.
COPD-related health status was evaluated using the COPD
Assessment Test (CAT) {1%,16]. The CAT score ranges from 0
to 40, with higher scores indicating worse quality of life i~ .

The frequency of exacerbations that required hospitaliza-
tion in the previous year was assessed using direct patient
interviews, diaries kept by patients or caregivers, and the
evaluation of medical records.

The presence of comorbidities was also assessed, includ-
ing cardiovascular diseases (ischemic heart disease, heart
failure, and atrial fibrillation), cerebrovascular disease, gastric
ulcer and gastroesophageal reflux disease, chronic hepatic
disease, diabetes, and cancer.

Adherence to inhaled drug regimens was evaluated using
direct patient interviews, diaries kept by patients or care-
givers, and reviews of prescriptions. We defined “good
adherence” as complete adherence to prescription of inhaled
drugs. If a patient failed to inhale drugs as prescribed, it was
defined as “poor adherence.” Pharmacists or trained nurses
educated patients to inhale drugs properly according to
standard instructions that included preparation, timing and
speed of inhalation, cleaning of device, or gurgle after
inhalation. When a patient performed all procedures cor-
rectly, it was regarded as a “good maneuver.”
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2.4.  Statistical analyses

Comparisons between 2 groups were analyzed using the
Student t test or Mann~-Whitney U test. Multiple comparisons
between groups were analyzed using the Tukey-Kramer test
or Steel-Dwass test. Frequency analysis was performed with
the chi-square for independence test. P values less than 0.05
were considered significant.

3. Resulis

3.1.  Characteristics and geriatric conditions in elderly
COPD patients

In total, 279 patients with stable COPD (48-92 years of age)
were identified. The median age of these patients was 74
(interquartile range, 6.4) years, and 86% were 65 years of age
or older. The characteristics of the patients are shown in
Table 1

. ;Table 1 Charactensni of 279 pauents thh stable

Age, year
45-64 39 (14.0%)
65-74 101 (36.2%)
75-84 115 (41.2%)
85 and older 24 (8.6%)
Male sex 257 (92.1%)
Body mass index, kg/m? 23.1 (5.0)
Smoking history, pack-years 52.0 (38.9)
Dyspnea, mMRC 2 (1)
Pulmonary function tests
FEV,, L 1.47 (0.89)
%FEVy, % 63.1 (34.2)
FVC, L 3.04 (1.20)
GOLD stage, VII/II/IV 62/132/62/23
Comorbidities
Cardiovascular disease 47 (16.8%)
Cerebrovascular disease 13 (4.7%)
Ulcer, GERD 35 (12.5%)
Chronic hepatic disease 10 (3.6%)
Diabetes 38 (13.6%)
Cancer 42 (15.1%)

Regular medications

LAMA 243 (87.1%)
LABA 62 (22.2%)
ICS/LABA 114 (40.9%)
1Cs 12 (4.3%)
Theophylline 14 (5.0%)
Oral corticosteroids 0 (0%)

Long-term oxygen therapy 32 (11.5%)

Each data point is number (%), median (interquartile range), or
number. GOLD stage I%FEV; > 80%; II: 50% < %FEV; <80%; III: 30%
< %FEV; <50%; and IV:%FEV; <30%.

FEV,: forced expiratory volume in 1s, %FEV,: percentage of pre-
dicted FEV,, FVC: forced vital capacity; GERD: gastroesophageal
reflux disease; LAMA: long-acting anticholinergics, LABA: long-
acting beta-agonists, and ICS: inhaled corticosteroids.

The patients were classified in terms of age (younger than
65 years, 65-74 years, 75-84 years, and 85 years and older),
and comparisons of the characteristics of the 4 groups are
shown in Tuble 2. The percent predicted FEV, values were not
significantly different among the groups. The actual value of
FEV, was significantly lower in elderly COPD patients than in
patients younger than 65 years of age (compared with the
group that was 65-74 years of age, P<0.05; compared with the
groups that were 75-84 years of age and 85 years of age or
older, each P<0.01). Elderly patients had significantly more
dyspnea (75-84 years of age and 85 years of age or older, each
P<0.05) and lower exercise tolerance (65-74 years of age,
P<0.05; 75-84 years of age and 85 years of age or older, each
P<0.01) than patients who were younger than 65 years of age.
The ADL of elderly COPD patients were significantly poorer
than those of younger patients (75-84 years of age and 85
years of age or older, each P<0.05). Elderly COPD patients had
a higher incidence of severe exacerbations that required
hospitalization (P<0.05). Mental status (anxiety and depres-
sion) was not significantly different among the groups.

The elderly COPD patients had multiple comorbidities
(Table 3). Cardiovascular disease was the most frequent
comorbidity in elderly COPD patients (18.8%). Elderly COPD
patients had significantly higher rates of comorbidities,
including cardiovascular disease and cancer (each P<0.05),
than younger patients.

3.2.  Elderly COPD patienis who were 64-75 years of age
compared with those who were older than 75 years of age

We then compared the indices of disease severity and
geriatric conditions between younger elderly patients with
COPD (65-74 years of age) and older elderly patients with
COPD (75 years of age or older), as shown in Tabie 2. The
percent predicted FEV, values were not significantly different
between the 2 groups. The older elderly patients had sig-
nificantly more dyspnea, lower exercise tolerance, and poorer
ADL status than the younger elderly patients (P<0.001 for all
comparisons). The older elderly patients also experienced a
greater negative impact on quality of life than the younger
elderly patients (P<0.01). In addition, the older elderly
patients had a higher incidence of severe exacerbations that
required hospitalization (P<0.05) and significantly greater
cognitive decline (P<0.001). The prevalence of comorbidities
was also significantly higher in the older elderly patients
(P<0.05) (Table 3).

3.3.  Adherence to inhaled drug regimens in elderly COPD
patients

The maintenance treatments for these patients are shown in
Table 4. All patients were provided with appropriate care, and
the differences between treatment regimens were not sig-
nificant. Adherence to inhaled drug regimens was favorable
for both elderly and younger patients, and the difference in
adherence was not significant (P=0.57) (Table £). Patients
with good adherence showed good maneuvers.
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: Table 2 —';Cha ac

<65 years (n=39)

65-74 years (n=101)

75-84 years (n=115

>85 years (n=24)

GOLD stage, VII/II/IV 10/19/7/3 21/53/19/8 24/55/25/11 7/5/11/1
Body mass index, kg/m? 23.0 (3.8) 235 (5.2) 23.8 (4.9) 20.4 (3.4)°
Smoking status, current/ex/never 4/35/0 5/94/2 6/107/2 1/22/1
Smoking history, pack-years 40 (25) 56 (37) 52 (43) 52 (23)
FEVy, L 2.03 (1.24) 1.61 (0.83)° 1.34 (0.65)>° 0.95 (0.81)¢
%FEVy, % 67.1 (33.6) 66.3 (30.8) 58.8 (29.5) 48.2 (43.7)
Dyspnea, mMRC 1(1) 1(1) 1 (2 2 (2
6MWT distance, m® 431 (96) 392 (141)* 318 (197)>< 251 (188)>"
ADL 100 (2.5) 98 (7) 94 (23) 84.5 (38.8)°
MMSE ND 27 (3) 26 (5)° 22.5 (6)°<
Anxiety 3 (4.5) 2 (4) 2(5) 2 (4.3)
Depression 4 (6) 2 (3) 4 (6) 4 (4.3)
CAT! 6 (9) 5 (8) 8 (8) 9 (8.5)
Severe exacerbations in the previous year 2 (5.1%) 5 (5.0%) 12 (10.4%) 6 (25%)°

Each data point is number, number (%), or median (interquartile range). GOLD stage L:%FEV; > 80%; II: 50% < %FEV; <80%; III: 30% < %FEV,
<50%; and IV:%FEV, <30%. The difference between the group younger than 65 years of age and the other groups (65-74 years, 75-84 years, and
> 85 years) was considered significant with P<0.05.
FEV: forced expiratory volume in 1s, %FEV;: percentage of predicted FEV;, 6MWT: 6-minute walk test, ADL: activities of daily living; MMSE:
Mini-Mental State Examination; CAT: COPD Assessment Test; and ND: not done.

? P<0.05.

® P <0.01; the difference between the group aged 65-74 years and the other groups (75-84 years and 2 85 years) was considered significant with

P<0.05.

€ P<0.01; the difference between the group aged 75-84 years and the group aged > 85 years was considered significant with P<0.05.

4 P<0.01.

¢ The 6MWT was not performed in 4 patients because of orthopedic disease or frailty.
{ The CAT score was not available in 6 patients.

<65 years (n=39)

65-74 years (n=101)

75-84 years (n=115)

>85 years (n=24)

Presence of any comorbidities

10 (25.6%)

44 (43.4%)°

64(55.7%)"

16 (66.7%)>°

Comorbidities

Cardiovascular disease 2 13 247 8>
Cerebrovascular disease 1 4 7 1

Ulcer, GERD 7 13 12 3

Chronic hepatic disease 0 S 5 0

Diabetes 2 12 217 3

Cancer 1 14° 22° 5%

Each data point is a number.

The difference between the group younger than 65 years and the other groups (65-74 years, 75-84 years, and > 85 years) was considered

significant with P<0.05.

GERD: gastroesophageal reflux disease.

# P<0.05.
b P <0.01; the difference between the group aged 65-74 years and the other groups (75-84 years and > 85 years) was considered significant with
P<0.05.
€ P<0.05.
= = respiratory muscle strength 17,13/, Age-associated changes in
4. Discussion the structure and function of the lung may increase the burden

of disease severity in geriatric patients with COPD, which leads
to poorer ADL status. Recent studies have shown that physical
inactivity is associated with exacerbations and hospital admis-
sions |1%-21l. Poor ADL status may be responsible for the higher
incidence of severe exacerbations that require hospitalization in
elderly COPD patients despite adequate treatment.

The present study also showed that specific geriatric
conditions have a negative impact on elderly COPD patients.
The results of our study indicate that elderly COPD patients

The present study showed that elderly COPD patients have a
greater burden of disease, including more dyspnea and lower
exercise tolerance, especially those who are 75 years of age or
older. In addition, the results of our study indicated that
geriatric patients with COPD have poorer ADL status and a
higher incidence of severe exacerbations that require hospi-
talization. Elderly patients have specific physiological changes,
including reduced body weight, lean body mass, and decreased
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65-74 years (n=101) 75-84 years (n=115) >85 years (n=24)

LAMA 37 96 104 19
LABA 6 21 29 6
ICS/LABA 17 41 47 9
ICs 1 5 5 1
Theophylline 1 7 1
Long-term oxygen therapy 2 7 19 4

Each data point is a number.
LAMA: long-acting anticholinergics, LABA: long-acting beta-agonists, and ICS: inhaled corticosteroids.

<65 years {n=39) 65-74 years (n=101) 75-84 years (n=115) =85 years (n=24)

Prescribed inhaled drugs 39 96 109 19
Good adherence 34 (87.2%) 79 (82.3%) 91 (89.0%) 16 (84.2%)

Each data peint is a number or number (%). Good adherence was defined as complete adherence to prescription of inhaled drugs.

have multiple comorbidities. Previous studies have shown Our findings are presumed to reflect the impact of age on
that COPD often coexists with comorbid conditions related to community-dwelling patients with COPD in an aging society.
the duration of smoke exposure or systemic inflammation This study was conducted with a regional COPD registry
[22,23]. In this study, the prevalence of comorbidities was not database in Japan, which is one of the most rapidly aging
associated with smoking history, which may indicate that societies in the world. In 2010, 23% of Japanese people were
multiple comorbidities in COPD are related to aging and 65 years of age or older, and 26.6% of people living in
systemic inflammation. Ishinomaki 65 years of age or older {31]. In this study, all
Poor mental status and cognitive impairment may have a participants were treated regularly at the offices of primary
negative impact on older COPD patients. Although previous care physicians. The findings of our study are applicable to
research showed an increased prevalence of poor health status the management of elderly COPD patients in aging societies
in older COPD patients (24,25}, the prevalence of depression worldwide.
and anxiety was not significant in both younger and elderly A potential weakness of this study is the inclusion of
patients with COPD in this study. The discrepancy may be patients who are manageable in a primary care setting.
explained by the fact that all patients enrolled in this study Patients with very severe COPD who are treated by respira-
received comprehensive treatment by their primary care tory specialists were excluded from this study. In addition,
physicians. An association between COPD and cognitive frail elderly patients who could not visit a tertiary hospital
impairment has been reported, but these results are contro- were excluded from this study. Further studies are needed to
versial {26,77]. We observed significant cognitive impairment clarify the characteristics of these patients.
in elderly COPD patients. Both aging and COPD-associated risk
factors, such as hypoxemia or cerebrovascular disease, may
contribute to cognitive impairment in COPD patients.
Adherence to prescribed drug regimens is considered
challenging for the elderly population because of inadequate
health care literacy and the presence of geriatric conditions
[28]. Previous studies showed that only 50% of inhalant users
with COPD take their medications as prescribed [79,30]. In
this study, geriatric patients with COPD had favorable adher-
ence to inhaled drug regimens as compared with younger
patients. All participants in this study underwent a compre-
hensive assessment, including cognitive function, and
instruction on techniques for using inhaled drugs at their
scheduled visit at the referral hospital; thus, respiratory
specialists made appropriate decisions with respect to med- Acknowledgments
ication regimens. These findings propose that chest physi-
cians should evaluate the presence of geriatric conditions and We thank Natsumi Abe, Keiko Miyamoto, Kazue Morozumi,
then select an appropriate inhalation device and provide  and Fumi Chiba (Outpatient Clinic of Japanese Red Cross
instructions on inhalation maneuvers to elderly COPD patients. Ishinomaki Hospital) for their help with data management.

5. Conclusion

In conclusion, age and specific geriatric conditions have a
great negative impact on elderly COPD patients. We propose
the development of strategies for the management of elderly
COPD patients.
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1. Introduction

Several survivors of the tsunami in northeastern Japan
developed lung and brain abscesses caused by Scedosporium
spp. |1,71. Central nervous system (CNS) infections secondary
to Scedosporium spp. can occur in near-drowning individuals
whereupon large inoculums of the fungi are aspirated into
the respiratory tract and reach the CNS through hematogen-
ous spreading. In this report, we describe a case of a female
patient who acquired lung and CNS Scedosporium infection
following a near-drowning aspiration event during a tsunami.
We focus on the difficulties in establishing the correct
diagnosis and choosing the best therapeutic approach.

2. Case

A 68-year-old Japanese woman who had been washed away
by a tsunami was rescued and sent to a coastal clinic. She
was gasping and short of breath after coughing paroxysms,
and was transferred to a neighboring hospital owing to low
oxygen saturation (67% on 10 L/min of supplemental oxygen)
as determined by pulse oximetry. At the hospital, she stated
that she underwent insulin therapy for diabetes, and a
physical examination upon admission revealed a body tem-
perature of 33.5°C, blood pressure of 92/46 mmHg, and a
regular pulse of 75 beats per minute. There was no evidence
of trauma or fractures anywhere on her body. Lung ausculta-
tion revealed coarse crackles in both lungs. Her heart sounds
were normal. She was confused, but a neurologic examina-
tion yielded negative findings. The laboratory findings were
as follows: white blood cell count, 4200 cells/uL (reference
range, 4000-9000 cells/pL); hemoglobin, 12.9 g/dL (reference
range, 12.0-15.0 g/dL); platelets, 85,000 cells/uL (reference
range, 13.0-34.0cells/pl); aspartate aminotransferase,
2140 1U/L (reference range, 8-40 IU/L); alanine aminotransfer-
ase, 748 IU/L (reference range, 5-35 IU/L); lactate dehydrogen-
ase, 1160 IU/L (reference range, 121-226 IU/L); and a negative
C-reactive protein test. Arterial gas analysis showed severe
hypoxemia (pH, 7.25; PaCO,, 45; and PaO,, 41 Torr) even
though 10 L/min of supplemental oxygen was being adminis-
tered. A chest radiograph revealed diffuse infiltration in both
lung fields. On the basis of these findings, the patient was
diagnosed with aspiration pneumonia due to near-drowning.
The patient was treated with 0.5 g of meropenem intrave-
nously twice a day and steroid pulse therapy. Eight hours
after admission, her body temperature was 38.2 'C and her
oxygen saturation, measured by pulse oximetry, was 92% on
4 L/min of supplemental oxygen. On hospital day 7, she had a
body temperature of 37.4 'C, a good appetite, and was stable
without supplemental oxygen. The aspartate aminotransfer-
ase, alanine aminotransferase, and lactate dehydrogenase
levels also normalized; however, the C-reactive protein level
had risen to 10.2 mg/dL (reference range, 0-0.40). A chest
radiograph showed decreased infiltrates on both sides. On
hospital -day 16, the patient was found to still have a body
temperature of 37.5 "C; therefore, the treatment was switched
from meropenem to 2 g of piperacillin intravenously twice a
day. On hospital day 26, chest computed tomographic (CT)
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scans showed pleural effusion and multiple nodular lesions
in both sides (ig 7a), and the level of (1- 3)-B-p-glucan
had increased to 123.4 pg/mL (reference range, 0-20 pg/mL).
Fungal lung disease was suspected, and treatment with
150 mg of micafungin intravenously once a day was initiated,;
however, the patient then presented with a body temperature
of 38.5 C. As a result, she was transferred to our hospital
42 days after her initial visit to the previous hospital.
Upon admission to our hospital, she presented with general-
ized fatigue and had a fever of 39 C, blood pressure of
142/92 mmHg, and tachycardia at a rate of 112 beats per
minute. Auscultation of the chest revealed some crackles in
both lungs. Her heart sounds were normal, and an abdominal
examination also yielded normal results. Tsunami-associated
refractory pneumonia was suspected on the basis of clinical
appearance. Upon admission to our hospital, normal flora
was isolated from the sputum. The level of (1 3)--p-glucan
was 35.5 pg/mL. Pneumocystis carinii infection was suspected,
and trimethoprim-sulfamethoxazole (trimethoprim 4.8 mg/kg
3 times per day) was started. On day 2 at our hospital, a CT
scan of the head demonstrated normal findings, and a scan of
the chest revealed bilateral smooth septal thickening, bilat-
eral pleural effusions, and compressive atelectasis (g b).
Subsequently, Gram staining of bronchoalveolar lavage (BAL)
fluid demonstrated filamentous fungi under microscopic
examination collected BAL fluid from the left lower bronchus
(B9); therefore, treatment with 150 mg of micafungin intrave-
nously once a day was continued. On day 16 at our hospital,
the patient became hypotensive and developed right-sided
flaccid paralysis. She was therefore diagnosed as having a
cerebral infarction and was treated with 30 mg of argatroban
and edaravone intravenously twice a day. Owing to the
increase in (1 3)-p-p-glucan levels to 47.8 pg/mL, micafungin-
refractory fungal infection was suspected, and the antimycotic
therapy was switched to voriconazole at 400 mg twice a day.
On day 29 at our hospital, she lost consciousness and devel-
oped flaccid paralysis of the left arm and leg (double hemi-
plesia). A neurological examination disclosed exaggerated
tendon reflexes, and brain magnetic resonance imaging (MRI)
showed intraventricular abscesses (ii¢. ic). Blood and cere-
brospinal fluid (CSF) cultures for bacteria were negative, and
the level of (1-+3)-p-p-glucan in the CSF was increased to
243 pg/mL on day 45 at our hospital. After informed consent
was obtained from the patient, voriconazole was given in
doses of 14 mg consecutively for 10 days intrathecally and
the level of (1-3)-p-p-glucan was found to be reduced to
18.9 pg/mL of CSF on day 54 at our hospital. A diagnosis of
Scedosporium aurantiacum infection was confirmed on day 62
at our hospital by performing polymerase chain reaction and
deoxyribonucleic acid (DNA) sequencing of the filamentous
fungi obtained from the BAL specimens taken on day 2 at
our hospital and cultured on Sabouraud dextrose agar.
Although the S. aurantiacum isolates were susceptible to
voriconazole, an MRI of the head taken on day 131 at our
hospital confirmed multiple brain abscesses and lateral right
ventricle enlargement. Because enhanced antifungal activity
has been demonstrated in vitro against combinations of
amphotericin B plus azoles ::], we decided to include
amphotericin B (125 mg of liposomal amphotericin B once
a day) to the antifungal regimen on day 170 at our hospital.
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A follow-up cranial MR! revealed a decrease in the size of
the enhancing lesions in the right occipital lobe 28 days after
the combination therapies were initiated. The chest radiograph
on day 215 at our hospital also demonstrated a remarkable
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improvement of the bilateral effusion, and supplemental oxy-
gen therapy was discontinued.

3. Discussion
Scedosporium spp. are ubiquitous, saprophytic, filamentous
fungi that are being increasingly recognized as pathogens
under specific conditions, including near-drowning. Entering
through the most common route of entry, the respiratory
tract, and left uncontrolled by a suppressed immune
response, Scedosporium conidia may germinate, and hyphae
may invade, typically producing a necrotizing pneumonia.
Numerous publications have addressed the clinical manifes-
tations of pulmonary S. apiospermum and S. prolificans, [4] in
which chest radiographic findings have varied from focal
unilateral to bilateral diffused infiltrates and from nodules to
bronchopneumonia. As the disease progresses, cavitation has
also been noted {4]. As it is difficult to distinguish scedospor-
iosis from other forms of pneumonia by clinical and radio-
graphic image analysis, and because the fungi are often
multidrug-resistant, specific laboratory diagnostics have been
highly recommended. Commercial colorimetric assays have
been developed to detect (1 3)-p-p-glucan, a major cell wall
component of several medically important fungi. A prospec-
tive diagnostic study reported increased levels of (1-3)-p-b-
glucan in 3 patients with S. apiospermum infections |5]. The
decreasing levels of (1-3)-p-p-glucan in the serum and CSF
samples obtained throughout our case were accompanied by
symptomatic and radiological improvements. These observa-
tions demonstrate the value of surrogate markers for mon-
itoring the course of invasive scedosporiosis during therapy.

Microscopically, Scedosporium spp. resemble Aspergillus and
Cunninghamella, fungi that are also found in soil and stagnant
or polluted water. However, Scedosporium spp. mold colonies
grown on standard mycologic media take on colors that are
quite different from Aspergillus and Cunninghamella. In our
case, Aspergillus and Cunninghamella were not detected by
culturing or the direct sequencing of DNA. Previously, fungi
isolated after a near-drowning aspiration event following a
tsunami in 2004 and originally identified as S. apiospermum |5}
were later re-identified as Pseudallescheria boydii and S. aur-
antiacum using DNA sequencing {7]. Thus, reliable identifica-
tion could be achieved only by molecular methods.

Deeply invasive and disseminated infections caused by
Scedosporium spp. are most commonly caused by penetrating
trauma or the aspiration of polluted water, and they may

Fig. 1 - Chest computed tomography (CT) and magnetic
resonance imaging (MRI) of patients with Scedosporium
infection. (a) Taken on hospital day 16, this CT scan shows
bilateral smooth septal thickening, pleural effusions,
multiple nodular lesions, and compressive atelectasis.

(b) Taken on day 2 at our hospital, this CT image shows
extensive bilateral diffuse infiltrates, consolidations, and
ground-glass opacities. (c) Taken on day 29 at our hospital,
this MRI (axial proton-density weighted image) shows
increased bilateral subdural effusion and high signal
intraventricular lesions that represent abscesses.



