


Table 1. Criteria for probable invasive fungal disease

Type of criteria Criteria

Host factors

Clinical criteria

Mycological criteria

a. Recent history of neutropenia ( 500/ L for 10days) temporally related to the onset of fungal disease
b. Receipt of an allogeneic stem cell transplant
c. Prolonged use of corticosteroid (excluding among patients with allergic bronchopulmonary aspergillosis) 

at a mean minimum dose of 0.3 mg/kg/day of prednisolone equivalent for 3 weeks 
d. Treatment with other recognized T cell immunosuppressants, such as cyclosporine, TNF-  blocker, specific 

monoclonal antibodies (such as alemtuzumab), or nucleoside analogue during the past 90 days
e. Inherited severe immunodeficiency (such as chronic granulomatous disease or severe combined 

immunodeficiency)
a. Lower respiratory tract fungal disease (the presence of 1 of the following 3 signs on CT)

- Dense, well-circumscribed lesion(s) with or without a halo sign
- Air-crescent sign
- Cavity

b. Tracheobronchitis
- Tracheobronchial ulceration, nodule, pseudomembrane, plaque, or eschar seen on bronchoscopic analysis

c. Sinonasal infection (imaging showing sinusitis plus at least 1 of the following 3 signs)
- Acute localized pain (including pain radiating to the eye)
- Nasal ulcer with black eschar
- Extension from the paranasal sinus across bony barriers, including into the orbit

d. CNS infection (1 of the following 2 signs)
- Focal lesions on imaging
- Meningeal enhancement on MRI or CT

a. Direct test (cytology, direct microscopy, or culture)
- Mold in sputum, bronchoalveolar lavage fluid, bronchial brush, or sinus asprate samples, indicated by 

1 of the following:
*Presence of fungal elements indicating mold
*Recovery by culture of a mold (e.g. Aspergillus, Fusarium, Zygomycetes, or Scedosporium secies)

b. Indirect tests (detection of antigen or cell wall constituents)
- Aspergillosis: Galactomannan antigen detected in plasma, serum, bronchoalveolar lavage fluid, or CSF



    



Table 2. Clinical characteristics of 20 patients with suspected 
Invasive aspergillosis

Characteristics Patients (N=20) (%)

Age, median year
Gender (male : female)
Underlying disease
  Acute lymphoblastic leukemia
  Acute myeloid leukemia
  Non-Hodgkin lymphoma
  Severe aplastic anemia
  Neuroblastoma
Neutropenia (<500/ L for 10 days)
Stem cell transplantation
Prolonged use of corticosteroid
Treatment with Immunosuppressants
Site of infection
  Pulmonary infection
  Sinonasal infection
EORTC/MSG for IA
  Proven
  Probable/Probable-1
  Possible
  Non

10.6 (1.1-19)
13 : 7 

8 (40)
5 (25)
1 (5)
4 (20)
2 (10)

16 (80)
9 (45)

14 (70)
8 (40)

15 (75%)
1 (5%)

2 (10%)
9 (45%)/5 (25%)

0 (0%)
4 (20%)

EORT/MSG, European Organization for Research and Treat-
ment of Cancer/Invasive Fungal Infections Cooperative Group 
and the National Institute of Allergy and Infectious Diseases 
Mycoses study Group; IA, Invasive aspergillosis.

Table 3. Clinical characteristics of 2 cases with ‘Proven’ invasive aspergillosis

Case 
no.

Sex/age 
(years)

Underlying 
disease

Infection 
site/Sx

Host factor
Histopathologic 

diagnosis
AG

Antifungal Tx 
prior to AG 

(days)

Treatment
(days)

Treatment 
outcome

1 M/14.1 ALL (L2)
Induction

Lung
/F,C,D

Neutropania
(13 days)

Steroid use

Aspergilloma 6.33 Itra (13) Itra (10)
AmpB (10)
Vor (30)

Improved after 
aspergilloma 

resection
2 F/10.8 ALL (L1)

Induction
Lung

/F,C,H
Neutropania

(23 days)
Steroid use

Aspergilloma 0.37 Itra (20) Itra (20)
Flu (14)

AmpB (12)

Improved after 
aspergilloma 

resection

ALL, Acute lymphobalsic leukemia; Sx, Sypmtom; F, Fever; C, Cough; D, Dyspnea; H, Hemoptysis; Tx, Treatment; Itra, Itraconazole;
AmpB, Amphotericin B; Vor, Voriconazole; Flu, Fluconazole.



    

Table 4. Clinical characteristics of 9 cases with ‘Probable’ invasive Aspergillosis

Case 
no.

Sex
/age

(years)

Underlying 
disease

Infection
site/Sx

Host factor

Clinical 
criteria

(chest CT 
or PNS CT)

AG

Antifungal 
Tx

prior to
AG (days)

Treatment
(days)

Treatment 
outcome

3 M/10.2 ALL (L2)
Fanconi a.
Induction

Lung
/F,C

Neutropenia
(28 days),
steroid use

Multiple air
crescent

2.42 Flu (31) AmBi (10)
Vor (56)

Resolved

4 F/6.9 ALL (relapse)
reinduction

Lung
/F,C,H

Neutropenia
(18 days)

Cavity air 
crescent

1.41 Flu (15) Caspo (3) Died 3 days
later (H)

5 F/13.9 ALL (Ph+)
CBT

Sinus
/F, 

eyeball-pain

Neutropenia 
(25 days)

SCT
Steroid use
Cyclosporin

Pansinusitis 1.47 Flu (28) Itra (78) Resolved

7 M/2.9 ALL (Ph+)
induction

Lung
/F,C,D

Neutropenia
(22 days)

Steroid use

Multifocal 
infiltration

Cavity

5.00 Itra (20) AmpB (17)
Caspo (7)
Vor (14)

Resolved

9 F/13.7 AML (M2)
U-BMT

Lung
/F,C,D

Steroid use
MMF

Infiltration
Lung GVHD

5.72 Itra (13) Itra (70) Died 1 year
later (Lung 

GVHD)
10 M/15 AML (M4E)

CBT
U-BMT

Lung
/F,C

Neutropenia
(26 days)

SCT 

Cavity
Aspergillom

5.43 Itra (34) AmBi (16)
+Vor (20)

Died 20 days
later (Sepsis)

13 M/2.6 AML (M2)
U-BMT

Lung
/F,C

Neutropenia
(26 days)

Cavity
effusion

0.69 Itra (45) Itra (50) Resolved

15 F/9.11 SAA
U-PBSCT

Lung
/F,C

Neutropenia
(prolonged), 

SCT
Steroid use
Cyclosporin

Multifocal 
infiltration, 

Ground 
-glass opacity

2.93 Itra (34)
Mic (28)

Caspo (14)
Vor (14)

AmBi (20)

Resolved

19 M/9.8 NB
Auto-PBSCT

MR-BMT

Lung
/F,C,D,H

SCT
Steroid use

FK506

Extensive 
aspergillosis

4.40 Itra (7) Itra (7) Died 7 days 
later (H)

ALL, Acute lymphobalsic leukemia; Fanconi a., Fanconi anemia; Ph+, Philadelphia chromosome; AML, acute myeloid leukemia; 
NB, Neuroblastoma; CBT, Cord blood transplantation; U-BMT, unrelated bone marrow transplantation; U-PBSCT, unrelated peripheral
blood stem cell transplantation; MR-BMT, matched related bone marrow transplantation; SCT, stem cell transplantation; Sx, Sypmtom; 
F, fever; C, cough; D, dyspnea; H, Massive Hemoptysis; Tx, Treatment; Itra, Itraconazole; AmpB, Amphotericin B; Vor, Voriconazole; 
Flu, Fluconazole; Caspo, Caspofungin; Mic, Micafungin; MMF, Mycophenolate mofetil; GVHD, Graft versus host disease.



Table 5. Clinical characteristics of 5 cases with ‘Probable-1’ invasive aspergillosis

Case 
no.

Sex
/age 

(years)

Underlying 
disease

Infection
site/Sx

Host factor
Chest
X-ray

AG
Antifungal 
TxPrior to
AG (days)

Treatment
(days)

Treatment 
outcome

6 M/16 ALL (L2)
CBT

Reinduction

Lung
/F,C,D

Neutropenia
(18 days),

SCT
Steroid use
Cyclosporin

Infiltration
ARDS

0.77 Flu (36) 
Mic (25)

Itra (51)
+AmBi (7)

Died 4 
months later
(candidemia, 

ARDS)

8 M/14 ALL (relapse)
Reinduction

Lung
/F,C,D,H

Neutropenia
(17 days)

Steroid use

Cavity 5.18 Itra (21) Itra (6)
AmpB (10)

Died 6 days 
later 

(Candidemia, 
ARDS)

11 M/8.4 AML (M4)
(relapse)

MR-PBSCT
GVHD

DLI

Lung
/F,C,D

Neutropenia 
(25 days)

SCT
Steroid use
Cyclosporin

Infiltration
ARDS

5.5 Itra (45) Itra (25)
Flu (21)

Follow up
loss

14 F/17 SAA
U-BMT
GVHD

Lung
/F,C,D

Neutropenia
(10 days)

Steroid use

Multifocal 
infiltration

Cavity

1.18 Flu (11) Itra (16)
Caspo (26)

Resolved

18 F/6.9 NB
Auto-PBSCT

Lung
/F,C,D

Neutropenia
(21 days)

Infiltration
effusion

0.51 Flu (28) AmBi (18) Died 18 days 
later (ARDS, 

sepsis)

ALL, Acute lymphobalsic leukemia; CBT, Cord blood transplantation; AML, acute myeloid leukemia; GVHD, Graft versus host disease;
SCT, stem cell transplantation; Sx, Sypmtom; F, fever; C, cough; D, dyspnea; H, Massive Hemoptysis; Tx, Treatment; Itra, Itraconazole; 
AmpB, Amphotericin B; Flu, Fluconazole; Caspo, Caspofungin; Mic, Micafungin; ARDS, acute respiratory distress syndrome.



    

Table 6. Clinical characteristics of 4 patients with false-positive result of galactomannan assay for the diagnosis of invasive aspergillosis

Case 
no.

Sex
/age

(years)

Underlying 
disease

Host factor
Chest
X-ray

AG
recheck

Antifungal 
treatment
prior to

AG (days)

Use of
Pip/Taz

Alternative 
diagonosis

Treatment 
outcome

12 M/1.1 AML (M5a)
U-BMT 

Neutropenia
(4 days)

SCT

Normal 0.97 0.17 Itra (38) Yes Febrile 
neutropenia

Resolved

16 M/13.1 SAA
U-BMT

Neutropenia
(18 days),

SCT
Cyclosporin

Normal 1.75 0.08 Itra (47) Yes Febrile 
neutropenia

Resolved

17 M/19 SAA
U-PBSCT

Neutropenia
(prolonged)

SCT
Steroid use
Cyclosporin

Normal 0.83 0.30 Mic (24) Yes Febrile 
neutropenia

Resolved

20 M/8.2 NHL
(peripheral 
T cell type)

Steroid use Normal 1.49 0.10 Itra (38) Yes Bacterial 
sepsis

Resolved

AML, acute myeloid leukemia; SAA, severe aplastic anemia; NHL, non-Hodgkin lymphoma; U-BMT, unrelated bone marrow 
transplantation; U-PBSCT, unrelated peripheral blood stem cell transplantation; SCT, stem cell transplantation; AG, aspergillus
galactomannan test; Itra, Itraconazole; Mic, Micafungin; Pip/Taz, piperacillin-tazobactam.





    




