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Epidemiology and Clinical outcomes of Invasive Pulmo-
nary Aspergillosis: A Nationwide Multicenter Study in Korea

Background: Invasive pulmonary aspergillosis (IPA) is an important cause of
morbidity and mortality in immunocompromised patients. However, few data
on clinical characteristics and outcomes of IPA in Korea have been reported.
We conducted a nationwide multicenter study in Korea for evaluation of the
epidemiology and clinical outcomes of invasive pulmonary aspergillosis.

Materials and Methods: A retrospective cohort study was conducted in 10
hospitals in Korea. We reviewed all adult patients who met the revised EORTC/MSG
definitions between 2008 and 2010.

Results: A total of 334 cases, which included proven (26, 8%), probable (159, 48%),
or possible (149, 44%) IPA, were identified. Patients with proven or probable IPA
were evaluated, and, of these 185 IPA patients, 105 (57%) had neutropenia, 30 (16%)
underwent hematopoietic stem cell transplantation, 25 (14%) underwent solid organ
transplantation, and 32 (17%) without neutropenia and transplantation received
immunosuppressive agents or corticosteroid. Aspergillus spp. were isolated from
42 patients (23%), and positive fungal culture rates from sterile fluid, sputum, and
bronchoalveolar lavage fluid (BAL) were 67% (6/9), 21% (32/150), and 20% (9/44),
respectively. Results of assays for sensitivity of serum and BAL galactomannan were
84% (155/184) and 89% (25/28), respectively. Amphotericin-B deoxycholate and
itraconazole were most commonly administered as a primary therapy in 107 (58%)
and 34 (19%) patients, respectively. Of 133 patients (73%) who received salvage
therapy after primary antifungal therapy for a median period of six days (IQR 3-12), 82
(62%) patients were treated with voriconazole. Of 185 patients, 82 (44%) died within
three months after diagnosis of IPA. CT findings, including small airway lesions and
micronodules, ground glass opacities, and pleural effusion and persistent positive
galactomannan status showed an independent association with worse outcome, while
proven diagnosis of IPA showed an independent association with better outcome.
Conclusions: Microbiologic confirmation of IPA was low in Korea; therefore, many
Korean physicians were dependent on the galactomannan assay for microbiologic
diagnosis. Primary therapy with Amphotericin-B deoxycholate followed by salvage
therapy with voriconazole was the most common antifungal strategy for treatment
of patients with IPA in Korea. Overall mortality and IPA-related mortality were
comparable with data from Western clinical trials.
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7] 334v42] B2} Foll 4] 267 9] FAH= SIE IPA, 15978] #Ak=
719] SHAFHIPA, 149%39] $h= 7o) =2 IPAR E-FFIUTE ©]
T 7Fs7d0] 2 149739 IPAE #1913k - 18578 ] fAE HF4 0.
2 EHEgloH, o1 59] 7] AR A Ha= Table 19 8oFa}3iT).

2. IPA ZICt

18579) 3} FollA 42 (2300l HF A0 2 A v %
Aoz GAEIThTable 1), W F4 B3} 5 o] Folgl A%
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Table 1. Baseline Characteristics of Patients with Invasion Pulmonary Aspergillosis

F4 AALE Attt o] & 74
H48%) 2 S 7 MFEAJ L, A7 ARAET7IA] FU%)k 8
(IQR 4-14%) o]t W =] 8178(52%)-2 A& 0 7 Ao = 32l

3. IPA X|=

18578 2] g1} ol 4] 987 (53%) il 4] IPA ZIeh Hof] %13t E A
/31 721 0 & LhEtT) o] = amphotericin B deoxycholate7} 45%
(46/98) 2 717 ©kal, itraconazole 37% (36/98), fluconazole
30% (29/98)<=0] ATt TPA Xt 5~ ARE-3F 13} Aok 4] &

Characteristics Confirmed IPA (n=26)" Probable IPA (n=159) " Possible IPA (n=149) P-value’
Age, median years (IQR) 53 (46-61) 54 (43-66) 51 (39-60) 0.551
Male gender 14 (54) 107 (67) 98 (66) 0.181
Underlying diseases
Hematologic malignancies 4.(15) 113 (71) 119 (80) 0.000
AML 0(0) 63 (56) 68 (57)
ALL 2 (50) 14(12) 15(13)
AML & ALL 0(0) 0(0) 1(1)
ABL 0(0) 0(0) 2(2
NK cell Leukemia 0(0) 0(0) 1(1)
CML 1(25) 3(3 1(1)
Others 1(25) 33(29) 31 (26)
Aplastic anemia 0(0) 7(4) 10(7) 0.596
Other underlying diseases 11 (42) 39 (25) 20 (13) 0.058
None 11(42) 0(0) 0(0) 0.000
Predisposing factor
Neutropenia 3(12) 102 (64) 116 (78) 0.000
Hematopoietic stem cell transplant’ 0(0) 13( 8) 8( 5 0.220
Solid organ transplant® 5(19) 19(12) 15(10) 0.343
Liver 3(12) 13( 8) 10(7)
Kidney 1(4) 5(3) 5(3 0.566
Heart 1(4) 1(1) 0(0)
Use of immunosuppressant’ 0(0) 0(0) 1(1)
Use of immunosuppressant & corticosteroid 4(15) 1(7) 3(2 0.234
Use of corticosteroid' 3(12) 149 6(4) 0.712
None 11(42) 0(0) 0(0) 0.000
|dentification of Aspergillus spp. 12 (46) 30(19)
Aspergillus fumigatus 4.(15) 10 ( 6) - 0.114
Aspergillus fiavus 0(0) 1(1) - 1.000
Aspergillus niger 0(0) 1(1) - 1.000
Aspergillus terreus 0(0) 1(1) 1.000
Aspergillus spp. 8(31) 17 (1) - 0.011
Mycologic culture yield
Sterile fluid, positive 6/8(75) 0/1(0) 0/3(0) 0.333
Sputum, positive 7/23 (30) 25/127 (20) 0/123( 0) 0.272
BAL, positive 2/10 (20) 7134 (21) 0/20( 0) 1.000
Serum GM assay
Serum GM, positive 18/25 (72) 137/159 (86) 17/146 (12) 0.081
Median serum GM value (IQR) 1.28 (0.68-2.75) 1.02 (0.69-2.16) 0.78 (0.63-1.13) 0.667
BAL GM assay
BAL GM, positive 3/4(75) 22/24(92) 4/10 (40) 0.382
Median BAL GM value (IQR) 2.15(0.66-4.42) 0.98 0.099
Kinetics of serum GM assay
Persistent positive status 13/18(72) 68/137 (50) 12/17(71) 0.071
Median GM follow-up days (IQR) 14.0 (8.0-19.0) 14.0 (7.0-21.0) 7.0 (5.5-42.0) 0.985
Negative conversion 5/18(28) 69/137 (50) 5/17(29) 0.071
Median GM follow-up days (IQR) 11.0 (2.50-27.5) .0 (5.0-14.0) 13.0 (7.0-45.5) 0.948
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Table 1. Baseline Characteristics of Patients with Invasion Pulmonary Aspergillosis (Continued)

Characteristics Confirmed IPA (n=26)" Probable IPA (1=159) ° Possible IPA (n=149) P-value’

CT findings
Consolidation or mass 21(81) 138 (87) 118 (79) 0.376
Ground glass opacity 10 (38) 85 (53) 90 (60) 0.156
Cavity or air-crescent sign 12 (46) 29 (18) 15(10) 0.001
Pleural effusion 9(35) 58 (36) 66 (44) 0.855
Macronodules 6(23) 34 (21) 36 (24) 0.846
Micronodules 5(19) 34 (21) 34 (23) 0.803
Halo sign 1(4) 16 (10) 32(22) 0.474
Branching linear opacity 1(4) 4(3) 2(1) 0.535

Data indicate proportion (%) of patients or patients tested.

IPA, invasive pulmonary aspergillosis; BAL, bronchoalveolar lavage; GM, galactomannan; IQR, inter-quartile range; CT,computed tomography.
*0f 26 patients with confirmed IPA, five showed positive results of sterile culture and the remaining 21 showed histologic findings compatible with IPA. Of these 21 patients, 11 showed a
positive result for the serum or BAL GM assay and six patients showed positive results for sterile or non-sterile culture, four showed positive results for the serum or BAL GM assay and for

sterile or non-sterile culture.

°0f 159 patients with probable IPA, 126 showed a positive result for the serum or BAL GM assay, 13 showed positive results for non-sterile culture, and 20 showed positive results for both

the serum or BAL GM assays and for non-sterile culture.
°P values for Confirmed IPA vs Probable IPA.

90f 30 hematopoietic stem cell transplant recipients with confirmed and probable IPA, 17 (57%) with neutropenia were classified as the neutropenia group. Of 21 with possible IPA, 13 (62%)

with neutropenia were classified as the neutropenia group.

°0f 25 solid organ transplant recipients with confirmed and probable IPA, one (4%) with neutropenia was classified as the neutropenia group.
'Patients without neutropenia and transplantation who received immunosuppressive agents or corticosteroid were classified as each respective category.

Table 2. Antifungal Treatment in Patients with Invasive Pulmonary Aspergillosis

Therapy administered Total (n=185) Confirmed IPA (n=26) Probable IPA (n=159) P-value
Antifungal therapy before IPA diagnosis®
None 87/185 (47) 16/26 (62) 71/159 (45) 0.110
Amphotericin B deoxycholate 46/98 (47) 4/10(40) 42/88 (48) 0.746
[traconazole 36/98 (37) 2/10 (20) 34/88 (39) 0.317
Fluconazole 29/98 (30) 5/10 (50) 24/88 (28) 0.156
Others 3/98 ( 3) 0/10( 0) 3/88 ( 3) 1.000
Primary antifungal therapy®
Amphotericin B deoxycholate 107/183 (58) 19/26 (73) 88/157(56) 0.103
Itraconazole 34/183 (19) 3/26 (12) 31/157 (20) 0.421
Voriconazole 34/183 (19) 3/26 (12) 31/157 (20) 0.421
Liposomal amphotericin-B 8/183 ( 4) 1/26 ( 4) 71157 ( 4) 1.000
Others 3/183( 2) 0/26 ( 0) 3157 ( 2) 1.000
Salvage antifungal therapy®
Voriconazole 82/133 (62) 15/24 (63) 67/109(61) 0.925
Amphotericin-B deoxycholate 18/133 (14) 3/24 (13) 15/109 (14) 1.000
ltraconazole 14/133 (11) 3/24 (13) 11/109 (10) 0.717
Liposomal amphotericin-B 14/133 (11) 3/24 (13) 11/109 (10) 0.717
Caspofungin 5/133( 4) 0/24( 0) 5/109 ( 5) 0.585
Others 2/133( 2) 0/24( 0) 2/109 ( 2) 1.000
Data indicate proportion (%) of patients administered.
“Combination therapy was counted as individual monotherapy.
4, IPA AP

WO 2 A3 A= Table 20 29kt 13} A=
amphotericin B deoxycholate?} itraconazole©] °F 79%E- x}1] s}
31, voriconazole2 19%0)| A A} At} 74 8o & 13} <
TAE T 64I0R 3-129) A = AHE-8lTh7} T2 A= ol
A3+ 2L, voriconazole 62%, amphotericin B deoxycholate 14%,

itraconazole 11%, liposomal amphotericin B 11%, caspofungin

4% VRt

1857 2] 84} Fol| A 821 (449%)0] TPA 21tk 371U Aldslsic).
o] F 68% (56/82)+=TPA & APgold AL, 32% (26/82)+= IPAS} 3
A gl APdol At IPA Extol| A At ped s $AQ1A}el] oigh &
212 & 300 A SHATE 54 CT 27 (WA 24 2 A7) = H(small
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Table 3. Risk Factors for Mortality in Patients with Invasive Pulmonary Aspergillosis

Factors Univariate analysis Multivariate analysis
OR (95% CI) P-value OR (95% CI) P-value
Age 1.014 (0.994-1.034) 0.164
Underlying disease
Hematologic malignancies 1.990 (1.071-3.698) 0.029
Neutropenia 1,792 (0.989-3.25) 0.055
CT finding
Small airway lesions and micronodules 0.483 (0.227-1.025) 0.058 0.377 (0.161-0.884) 0.025
Cavity 0.274 (0.122-0.614) 0.002 0.458 (0.185-1.135) 0.092
Ground-glass opacity 2.206 (1.219-3.992) 0.009 2.233 (1.148-4.346) 0.018
Pleural effusion 2.429 (1.316-4.486) 0.005 2.429 (1.203-4.903) 0.013
Pericardial effusion 2.632 (0.638-10.861) 0.181
Persistent positive status of GM assay 2.025 (1.044-3.925) 0.037 2.162 (1.018-4.591) 0.045
Diagnosis
Proven (reference) 0132 (0.038-0.458) 0.001 7934 (2.085-30.183) 0002
Probable
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