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Background: The aim of this study was to investigate therapeutic outcomes and assess factors associated with
therapeutic outcomes in hematologic patients with invasive pulmonary aspergillosis (IPA).

Methods: We analyzed all consecutive cases of IPA in adults with hematologic diseases from January 2008 to January
2009 at a Catholic Hematopoietic Stem Cell Transplantation (HSCT) Center in Seoul, Korea.

Results: A total of 54 patients were identified. Underlying diseases were acute myelogenous leukemia (n=25), acute
lymphoblastic leukemia (n=10), myelodysplastic syndrome (n=7), chronic myelogenous leukemia (n=3), multiple
myeloma (n=3), severe aplastic anemia (n=2) and other hematologic diseases (n=4). Twenty six patients (48.2%)
were assessed as having a favorable response, of which 16 patients (29.6%) showed complete response. Overall
12-week mortality and IPA attributable mortality were 38.9% (n=21) and 33.3% (n=18), respectively. In multivariate
analysis, uncontrolled underlying disease (odds ratio [OR], 7.31; 95% confidence interval [CI], 1.49~35.94; p=0.014)
was associated with an unfavorable response, and for 12-week mortality, uncontrolled underlying disease (OR,
11.79; 95% CI, 1.49~93.46; p=0.020) and hypoalbuminemia (OR, 9.89; 95% CI, 1.42~68.99; p=0.021) were
significantly poor prognostic factors,

Conclusion: TPA still remains as a poor therapeutic outcome, especially in patients with refractory hematologic

diseases.
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Introduction

Invasive pulmonary aspergillosis (IPA) is the most
common form of invasive aspergillosis (IA) and a major
lower respiratory infection in patients with hematologic
diseases. The reported mortality of IPA that developed

during chemotherapy-induced neutropenia is about 60%
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and could exceed 90% in the setting of hematopoietic
stem cell transplantation (HSCT )"2. Over the past dec-
ade, detection of circulating galactomannan (GM) con-
tributed to the early diagnosis of IA and new antifungal

34

agent have improved patients' outcome™. However,

mortality rate is still high in hematologic diseases™",

Factors affecting this poor prognosis in patients with
TIA have been investigated in previous studies and most
of them assessed prognostic factors for survival™”’ |
Therapeutic outcome can be assessed by response to
therapy as well as mortality rate™”, Generally, allogeneic
HSCT recipients, patients not in remission of their malig-
nancy and individuals with an uncontrolled dissemina-
ted disease are shown to have the worst outcome if they

have to be treated for IA,
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Voriconazole (VCZ) is now considered to be the first
line treatment for TA and clearly improved the clinical
outcome in patients with TA, However, in Korea, many
antifungal drugs including VCZ have limited use for the
primary antifungal treatment due to restrictions imposed
by the national health insurance system. VCZ can be
covered by national health insurance only in case of
clinical failure or adverse drug events by primary anti-
fungal agents,

Here, we reviewed all consecutive cases of IPA in
adults with hematologic diseases for 13 months and in-
vestigated therapeutic outcome and prognostic factors
for response to therapy and mortality rate during clinical
practice restricted by Korean National Health Insurance

System,

Materials and Methods
1, Study patients and data collection

We identified all cases of TPA with hematologic dis-
eases in Catholic HSCT center from January 2008 to
January 2009 and reviewed their medical records retro-
spectively by 2 infectious disease specialists, Patients
with IPA who were enrolled in clinical trials for new
antifungal agents were excluded. The following data
were collected from all cases; demographic information
(e.g., age and sex), underlying disease, microbiological
data, radiologic findings, site of infection, antifungal
agent, cytopenia, presence of graft versus host disease
(GVHD), and other important clinical parameters at the
time of infection, Leukocyte and differential cell counts,
serum glucose and albumin level, C-reactive protein
(CRP) level and creatinine clearance level were assessed
using information available to the clinicians within 4
days after initiation of antifungal therapy. Chest radiog-
raphy, GM serum detection by Platelia Aspergillus assay
(Bio-Rad Laboratories, Marenes-la-Couquette, France)
and blood chemistry were performed at least twice
weekly and other examinations as clinically indicated.
This study was approved by the institutional review
board at St. Mary's Hospital with a waiver of informed
consent (approval No, SCI0RISI0011),

2. Definitions

Proven or probable IPA was defined according to the
European Organization for Research and Treatment of
Cancer/Mycosis Study Group (EORTC/MSG) definition
criteria with the exception of the GM antigen test’. On
the basis of previous publicationslo’n, we accepted as
positive a single value >0.5. Patients with IA without
lung involvement were excluded, When a patient devel-
oped 2 episodes of IPA, only the first episode was
analyzed, Neutropenia, lymphopenia and monocyto-
penia were defined as a cell count less than 500, 300,
and 100 per cubic millimeter, respectively'”, Primary an-
tifungal failure was assumed when the patients showed
clinical failure after at least 7-days of treatment with the
first-line agent or changed to another antifungal agent
due to adverse drug events caused by primary agents,
Patients who had experienced primary antifungal failure

received salvage antifungal treatment,
3. Assessment of treatment outcome and survival

Complete response was defined by the resolution of
all clinical signs and symptoms attributable to IA and
complete or nearly complete resolution of radiological
findings. Partial response was defined by major clinical
improvement and greater than 50% improvement of ra-
diologic findings. Stable response was defined by the
absence of change from baseline or an improvement of
less than 50%. Failure of therapy was defined by wor-
sening disease or death, Complete or partial response
were classified as favorable response and stable re-
sponse or failure were regarded as unfavorable re-
spormeg_ All the radiological images were analyzed by
radiologists and reviewed for evaluation of response.

Overall survival and disease specific survival rates
were evaluated at 12 weeks from the date of antifungal
treatment active against Aspergillus species. If the cause
of death was uncertain, death as a result of IPA
(attributable mortality) was assumed, Overall mortality
during IPA was death from any cause within 12 weeks
of the diagnosis of IPA, Patients were followed up for

at least 12 weeks or till time of death or follow-up loss,
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4 Statistics

Statistical significance was assessed via the x° test
or the Fisher exact test for categorical variables and the
Student t-test or the Mann-Whitney U-test for continuous
variables, We evaluated risk factors affecting unfavor-
able response or mortality, Variables with p-values of
<0.10 in univariate analysis were entered into multi-
variate logistic regression analysis, Twelve-week surviv-
al was estimated by using Kaplan-Meier method and
curves were compared with use of the log-rank test,
p-values of less than 0.05 were considered to be statisti-

cally significant.

Results
1. Patients' characteristics

A total of 59 proven or probable IPA cases were iden-
tified during the study period. Five cases were excluded
because these patients were enrolled into a clinical trial,
Baseline dermographic and clinical characteristics of the
final 54 cases are shown in Table 1. Mean age was
44715 years (range, 21~75 years), and thirty four pa-
tients were men (63.0%). Underlying diseases were
acute myelogenous leukemia (n=25, 46.3%), acute lym-
phoblastic leukemia (n=10, 18.5%), myelodysplastic
syndrome (n=7, 12,9%), chronic myelogenous leukemia
(n=3, 5.6%), multiple myeloma (n=3, 5.6%), severe
aplastic anemia (n=2, 3.7%), and other hematologic dis-
eases (n=4, 7.4%). Underlying diseases were not con-
trolled in 18 patients (33.3%). The number of proven
and probable IPA was 3 and 51, respectively. Thirty
eight patients were in neutropenic state at enrollment,
Among 14 allogeneic HSCT patients, 7 had GVHD. Most
patients were diagnosed as IPA by GM antigen positivity
rather than direct mycologic findings. Sputum culture
was positive for A fumigatus in 4 cases and A, fAavus
in 1 case, Four patients had a previous history of TA
and concurrent cerebral (n=1), tracheobronchial (n=2),
and sinonasal aspergillosis (n=1) were found in another

4 patients,
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Table 1, Baseline demographic and clinical characteristics
of patients

No. of patients

Characteristics (%) (n=54)
Gender, male 34 (63.0)
Age, mean+SD, yr 44+15
Underlying disease
Acute myelogenous leukemia 25 (46.3)
Acute lymphoblastic leukemia 10 (18.5)
Myelodysplastic syndrome 7 (129
Chronic myelogenous leukemia 3 (56.6)
Multiple myeloma 3 (56.6)
Severe aplastic anemia 2 (3.7)
Others* 4 (7.4
Treatment group
Chemotherapy group 29 (63.7)
HSCT group
Autologous HSCT 5 (9.9
Allogeneic HSCT 14 (25.9)
Conservative care group 6 (11.1)
Uncontrolled underlying disease 18 (33.9)
Presence of GVHD 7 (13.0
Classification of IPA
Proven 3 (56.6)
Probable 51 (94 4)
Primary antifungal therapy
Amphotericin B deoxycholate 47 (87.0)
ltraconazole, intravenous 5 (9.3
Liposomal amphotericin B 2 (387)
Reason for change to 2nd antifungal drug
Lack of response 39 (72.2)
Adverse drug events 7 (13.0
Oral maintenance therapy 8 (14.8)
Laboratory findings at enrollment
Cytopenia
Neutropenia 38 (70.4)
Lymphopenia 33 (61.1)
Monocytopenia 39 (72.2)
Hyperglycemia (>200 mg/dL) 16 (29.6)
Hypoalbuminemia (<3,0 g/dL) 14 (259)
High C-reactive protein (>100 mg/L) 40 (74 1)
Glomerular filtration rate (<60 mL/kg/min) 15 (27.8)
Corticosteroid at enrollment (>02 mg/kg/day) 11 (20.4)
Galactomannan antigen assay positivity 52 (96.3)
Direct mycologic findings 5 (9.9
History of invasive aspergillosis 4 (74)
Combined invasive aspergillosis other than IPA 4 (7 4)

*Others include lymphoma (2), hemophagocytic syndrome (1)
and chronic lymphocytic leukemia (1),

SD: standard deviation; HSCT: hematopoietic stem cell trans-
plantation; GVHD: graft versus host diseases; IPA: invasive pul-
monary aspergillosis,
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2. Antifungal therapy

All 54 patients received antifungal therapy active
against Aspergillus sp. Primary antifungal agents were
amphotericin B deoxycholate (AMB, 1 mg/kg/day) in
87.0% (n=47) of patients, intravenous itraconazole (ITZ)
in 9.3% (n=5), or liposomal amphotericin B (LAMB) in
3. 7% (n=2). Duration of primary antifungal therapy was
10.3£6.0 days (range, 3~ 30 days). Reasons for change
to another antifungal agent were lack of response
(n=39, 72.2%), adverse drug events (n=7, 13.0%) and
oral maintenance antifungal therapy (n=8, 14.8%). In
cases of primary antifungal failure (n=46), intravenous
VCZ (n=29) was the most common salvage antifungal
agent followed by caspofungin (n=10), AMB (n=4), in-
travenous ITZ (n=2) and LAMB (n=1). None of the pa-
tients received combination antifungal treatment, Seven
patients who received AMB as the first-line antifungal
agent had to discontinue AMB due to renal failure
(n=5), suspected drug rash (n=1), or infusion-related
toxicity (n=1), One patient underwent right upper lo-
bectomy on day 54 after antifungal therapy.

3. Therapeutic outcome

Two patients who were transferred hopelessly to oth-
er hospitals for palliative care on day 46 and 73 were

presumed to be dead on day 84 and counted as deaths.

[ Cases with IPA (n=59)

—

Cases with IPA (n=54)
Probable (n=51)
Proven (n=3)

/\

All the other patients were followed up till 12 weeks
after starting antifungal treatment, Diagram of enroll-
ment and therapeutic outcome according to type of
therapy are shown in Figure 1. Most patients (n=40,
85.2%) received salvage antifungal treatment, Overall,
twenty six patients (48.2%) were assessed as having fa-
vorable response, of whom 16 patients (29.6%) showed
complete response, Overall 30-day and 12-week mortal-
ity were 20.4% (n=11) and 38,9% (n=21), respectively.
Twelve-week mortality attributable to IPA was 33.3%
(n=18). TPA was not assumed to be a cause of death
in 3 patients, Fach patient died of septic shock by
Escherichia coli, multiorgan failure with disease pro-
gression, and acute myocardial infarction, Patients with
uncontrolled underlying diseases showed significantly
less survival than those with remission or no evidence
of relapse (survival rate, 27.8% vs. 83.2%; 95% con-
fidence interval [CI], 13.2~58.5% vs, 71.9~96.4%, re-
spectively; p<0,001) (Figure 2),

4. Factors associated with unfavorable responses
and 12-week mortality

Results of univariate and multivariate analysis are
shown in Tables 2 and 3. Uncontrolled underlying dis-
ease was a poor prognostic factor in both unfavorable
response and 12-week mortality, Variables with a p-val-

ue of <0.10 in univariate analysis were entered into

Excluded due to enroliment
in clinical trial (n=5)

Figure 1, Treatment out-
come and enrollment of in-

Primary therapy (n=8)
Probable (n=8)
Proven (n=0)

Salvage therapy (n=46)
Probable (n=43)
Proven (n=3)

vasive pulmonary aspergil-
losis according to the type

O

of antifungal therapy used,
IPA: invasive pulmonary as-

pergillosis; FR: favorable
response; UR: unfavorable

UR
(n=27, 50.0%)

FR UR FR
(n=7, 13.0%) (n=1, 1.8%) (n=19, 35.2%)
CR PR SD Failure CR
(n=6) (n=1) (n=0) (n=1) (n=10) (

response; CR: complete
PR H ) ’ Failure | response; PR: partial res-
n=9) (n=2) ("=25) ] ponse; SD: stable disease.
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multivariate analysis. In multivariate analysis, uncon-
trolled underlying disease (odds ratio [OR], 7.31; 95%
Cl, 1.49~35.94; p=0.014) was associated with un-
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Figure 2, Kaplan-Meier probability of overall survival after
initiation of the first antifungal therapy. Solid line (A) in-
dicates survival probability of patients (n=36) with re-
mission or no evidence of relapse, Dotted line (B) in-
dicates that of patients (n=18) with relapse or receiving
conservative care only (median, 34 days; 95% confidence
interval, 22~46 days).

favorable response, and for 12-week mortality, uncon-
trolled underlying disease (OR, 11.79; 95% CI, 1.49~
93.46; p=0,020) and hypoalbuminemia (OR, 9.89; 95%
Cl, 1.42~68.99; p=0.021) were significant poor prog-

nostic factors,

Discussion

This study investigated the therapeutic outcome and
prognostic factors for clinical response and mortality in
hematologic patients with IPA, The results of our study
emphasized the importance of underlying disease status
for outcome. Overall, fifty-nine patients were identified
during the study period, Five cases were excluded from
analysis because they were enrolled into a phase III
double-blinded randomized clinical trial. Two cases of
aplastic anemia and one case of hemophagocytic syn-
drome were not hematologic malignancies, But all these
3 cases had corresponding host factors predisposing to
invasive fungal infections, IPA was defined according
to EORTC/MSG (2002) diagnostic criteria, in which mi-

nor clinical criteria for lower respiratory tract infection

Table 2, Analysis of prognostic factors for unfavorable response at 12 week

Univariate analysis

Multivariate analysis

Factors

OR (95% Cl) p-value OR (95% Q) p-value
Gender, male 113 (0.37~8.40) 0.835
Allogeneic HSCT 261 (0.69~9.383) 0.207
Uncontrolled underlying disease 8.85 (2.15~36.38) 0.001 7.31 (1.49~3597) 0014
GVHD 261 (0.46~1481) 0423
Neutropenia 229 (0.69~761) 0171
Lymphopenia 3.50 (1.11~11.07) 0.030 0.70 (0.11~453) 0.707
Monocytopenia 4.40 (118~16.37) 0.033 1.09 (0.13~9.29) 0.936
Hyperglycemia (>200 mg/dL) 129 (0.40~4.16) 0675
Hypoalbuminemia (<3.0 g/dL) 3.06 (0.82~11.40) 0124
High C-reactive protein (>100 mg/L) 6.11 (1.47~2549) 0.012 5.34 (0.96~2970) 0.055
Glomerular filtration rate (<60 mL/kg/min) 158 (0.47~529) 0457
Corticosteroid at enrollment (>0.2 mg/kg) 183 (047~719) 0.505
GM antigen assay positivity 1,08 (0.06~18.20) 1.000
Negative conversion of GM antigen 3.15 (0.92~10.77) 0.062 065 (0.156~2.74) 0.552
Presence of bacteremia 061 (0.20~1.83) 0377
History of invasive aspergillosis 0.92 (0.12~7.08) 1.000

OR: odds ratio; Cl: confidence interval; HSCT: hematopoietic stem cell transplantation; GVHD: graft versus host diseases; GM:

galactomannan,
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Table 3, Analysis of prognostic factors for overall mortality at 12 week

Univariate analysis

Multivariate analysis

Factors

OR (95% Cl) p-value OR (95% Q) p-value
Gender, male 184 (0.57~595) 0.304
Allogeneic HSCT 3.45 (0.94~12.60) 0.055 058 (0.04~7.70) 0.680
Uncontrolled underlying disease 9.10 (2.49~33.28) <0.001 11,79 (1.49~93.46) 0.020
GVHD 4,84 (0,.84~27.80) 0.096 0.62 (0.13~4.50) 0.484
Neutropenia 1,09 (0.33~3.62) 0.892
Lymphopenia 3.01 (0.89~10.14) 0.070 7.03 (0.74~67 28) 0.090
Monocytopenia 213 (0.58~7.86) 0.354
Hyperglycemia (>200 mg/dL) 133 (0.41~437) 0,634
Hypoalbuminemia (<3,0 g/dL) 420 (116~1519) 0.024 9.89 (1.42~68.99) 0.021
High C-reactive protein (>100 mg/L) 3.00 (0.73~12.42) 0.202
Glomerular filtration rate (<60 mlL/kg/min) 1,07 (0.32~3.61) 0917
Corticosteroid at enrollment (>0.2 mg/kg) 3.63 (0.91~1447) 0.085 0.27 (0.04~1.77) 0171
GM antigen assay positivity 0.63 (0.04~1057) 1.000
Negative conversion of GM antigen 234 (0.72~7.60) 0,229
Presence of bacteremia 0.87 (0.29~2 63) 0.801
History of invasive aspergillosis 172 (1.36~2.18) 0.148

OR: odds ratio; Cl: confidence interval; HSCT: hematopoietic stem cell transplantation; GVHD: graft versus host diseases; GM:

galactomannan,

include non-specific pulmonary symptoms (cough,
chest pain, hemoptysis, and dyspnea), physical findings
of pleural rub, any new pulmonary infiltrate or pleural
effusion’, Positive chest computed tomography (CT) re-
sults suggestive of fungal infections are not always re-
quired for diagnosis of TPA. Revised criteria abandoned
the distinction between "minor" and "major" clinical cri-
teria in favor of more characteristic CT findings as lower
respiratory fungal infections”. Because only 19 patients
had checked chest CT scans within 4 days from starting
antifungal treatment in the present study, we decided
to use the 2002 definitions, To improve diagnostic accu-
racy, only probable and proven cases were included,

More than half of the patients (51.8%) showed un-
favorable response and overall 12-week mortality was
38.9% (n=21). Eighteen (85.7%) out of 21 patients'
death were attributable to IPA. Several factors could ex-
plain the poor therapeutic outcome in this study. First,
most patients received AMB as first-line antifungal agent
and none of the patients received VCZ as primary
therapy. VCZ is now considered to be the treatment of

choice for TA and clearly improved the therapeutic out-

Table 4, Imaging findings of 46 IPA patients

No, of patients (%)

Characteristics (n=26)
Macornodule (=1 cm in diameter)* 32 (69.6)
Halo sign 13 (28.9)
Air-crescent sign 122
Cavitary lesion 8 (17.4)
Pleural effusion 16 (34.9)
Bilateral lung involvement 30 (65.2)

Patients may have >1 type of lesion,

“Includes macronodules with a perimeter of ground-glass
opacity,

IPA: invasive pulmonary aspergillosis,

5,14
> Twelve-week overall sur-

come in patients with A"
vival was significantly higher when VCZ had been used
as first-line therapy compared to other antifungal agents
(p<0.016)’. However, in Korea, many antifungal agents
including VCZ have limited use for the primary anti-
fungal treatment due to restrictions imposed by the na-
tional health insurance system. VCZ can be covered by
national health insurance only in case of clinical failure

or adverse drug events by AMB or intravenous ITZ and
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due to its high cost, most patients cannot receive VCZ
at their own expense. Second, the diagnosis of TPA
might be delayed due to late CT scans in the course
of IPA, Clearly, early diagnosis and administration of
antifungal drugs are important for improving outcome
of IAH,]G

ing the course of antifungal treatment (Table 4), how-

. Forty-six patients checked chest CT scan dur-

ever, only 19 CT scans were available within 4-days of
starting antifungal treatment, These delays are partially
due to the attending physician's concern about infection
resulting from moving the patient out of an isolation
ward during neutropenic period, Among the afore-
mentioned 19 patients, only 8 patients (42.1%) showed
the halo sign which is associated with improved re-
sponse and better survival'®, and 12 patients (63.2%) al-
ready had bilateral lung infiltrations which are asso-
ciated with increased mortalityi, Greene et al, ' reported
that patients presenting with a halo sign had sig-
nificantly better responses to treatment (52% vs, 29%,
p<0.001) and greater survival to 84 days (71% vs, 53%,
p<0.01) than did patients who presented with other
imaging findings. Chest X-rays are normal in many cas-
es of early TPA and not useful for the early diagnosis
of IPA®, Third, underlying hematologic diseases were
not controlled in about one third of the patients,
Progressive underlying malignancy has been associated
with a lower overall survival and lower specific surviv-
Al

Nivoix et al,’ analyzed 289 cases of TA and reported
that receipt of allogeneic HSCT or solid-organ trans-
plantation, progression of underlying malignancy, dif-
fuse pulmonary lesions, pleural effusion, and proven or
probable TA were predictors of increased overall mortal-
ity in multivariate analysis, They included possible cases
of TA and patients with non-hematologic diseases, In
our study, uncontrolled underlying disease was asso-
ciated with both unfavorable response and 12-week
mortality. Recently, Pagano et al.” reviewed risk assess-
ment and prognostic factors for invasive mould in-
fection, especially, invasive aspergillus infection. Gener-
ally, allogeneic HSCT recipients, patients not in re-

mission of their malignancy and individuals with an un-
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controlled disseminated disease are shown to have the
worst outcome if they have to be treated for IA.
Prolonged neutropenia after chemotherapy has been re-
ported to be associated with a poor prognosis in pa-
tients with hematological malignancies™'. But, in our
study, neutropenia was not associated with a poor ther-
apeutic outcome, a result that may be partially due to
the considerable portion of refractory patients and small
number of total patients. Also, there is a possibility of
"functional neutropenia" which refers to patients whose
hematologic malignancy results in qualitative defects
(impaired phagocytosis and killing of pathogens) of cir-
culating neutrophils™, These patients should also be
considered to be at increased risk for infection, despite
a "normal" neutrophil count, Conversely, there was a
report that suggested the mortality rate of IA could be
higher among non-neutropenic than among neutropenic
patients, including patients with hematological malig-
nancies and solid tumors™,

Several studies proposed that serum Aspergillus GM
antigen values strongly correlate with response outcome
in neutropenic patientsmzs, Failure of negative con-
version in GM value, although statistically not significant
(p=0.062) had a trend towards unfavorable response in
univariate analysis in the present study. Wide variations
in duration from the start of antifungal treatment to the
last GM measurement (median, 38 days; range, 6~ 84
days) or delay in the proper antifungal treatment may
influence this result in part,

CRP and albumin are acute phase proteins that in-
crease or decrease in response to inflammation. In other
clinical situations like sepsis, many studies investigated
the prognostic value of CRP but most of them did not
show CRP as a predictive of outcome™?, However,
acute phase reactants were not part of clinical interest
as prognostic factors in fungal infection, Recently, Chai
et al.” reported that a steady decrease in the CRP pro-
file was predictive of both clinical response and survival
at week 12 in patients with TA but the CRP measurement
at baseline did not predict either response or survival,
In the present study, mean CRP level at baseline was

lower in responders than non-responders (119 mg/L vs.
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200 mg/L, p=0.003), but the 1-week decrease in CRP
level was not associated with clinical response or
survival, As Kontoyiannis™ indicated in the correspon-
dence, issues about specificity and sensitivity should be
resolved in future studies with a well-matched control
group.

The present study has several limitations including its
small, retrospective nature, First, one cannot determine
the effect of different antifungal regimens because most
patients received AMB as the first line therapy. Second,
CT findings were excluded from analysis despite their
known significance for prognosis. Third, although all
the patients had hematologic diseases, some hetero-
genicity exits including small number of allogeneic
HSCT recipients and a relatively large number of re-
fractory patients,

In conclusion, the poor outcome of IPA in this study
may be partially due to both delayed diagnosis and lim-
ited availability of VCZ as first-line therapy in Korea and
our study emphasizes again the importance of under-
lying disease status for better prognosis in IPA. A larger
study is needed to explore the influence of GM values
and other clinical variables on the prognosis of IPA to
allow any statistical comparison in a more selective

cohort,
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