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Diagnostic Usefulness of Galactomannan Assay for Invasive Aspergillosis

Kyoung-Ho Song, M.D.", Shinwon Lee, M.D.', Hee-Chang Jang, M.D.", Jae Hyun Jeon, M.D.', Wan Beom Park, M.D.',
Kyoung Un Park, M.D.2, Sang-Won Park, M.D.', Myoung-don Oh, M.D." and Kang Won Choe, M.D.!
Departments of Internal Medicine' and Laboratory Medicinez, Seoul National University College of Medicine, Seoul, Korea

Background : Invasive aspergillosis (IA) is an important cause of morbidity and mortality among
immunocompromised patients. However, |A is difficult to diagnose, especially in the aforemention-
ed patient group. Recently, galactomannan assay (GMA) using enzyme immunoassay has been
introduced in Korea. We evaluated its diagnostic usefulness in the diagnosis of |A and we analyzed
the results according to the underlying diseases.

Materials and Methods : All patients who underwent GMA during the period from October 2007 to
June 2008 were evaluated retrospectively. According to the criteria of European Organization for
Research and Treatment of Cancer/Mycoses Study Group, IA was classified into four clinical
categories: ‘proven’, ‘probable’, ‘possible’, and ‘non’ IA. Patients with ‘proven’ and ‘probable’ IA were
used as the reference standards for IA. GMA was performed using Platelia Aspergillus EIA (Bio-Rad,
Hercules, CA, USA). Optical density index =0.5 was considered positive.

Results : Of the 144 patients who underwent GMA, two patients were classificed as ‘proven’ IA and
sixteen patients were ‘probable’ IA. Overall sensitivity, specificity, positive predictive value, and ne-
gative predictive value of the assay were 50% (95% confidence interval (CI95]), 26-74%), 88% (Cl95,
81-93%), 38% (CI95, 19-59%), and 93% (CI95, 86-97%), respectively. Among the 99 patients with
underlying hematologic diseases, GMA showed 67% (CI95, 35-90%) sensitivity and 89% (CI95, 80-
94%) specificity, whereas in 45 patients with underlying diseases other than hematologic diseases,
sensitivity and specificity of the assay were 17% (CI95, 0-64%) and 87% (CI95, 73-96%), respec-
tively.

Conclusions : GMA showed high specificity, irrespective of the patient population. However, sensi-
tivity of GMA was low and the assay was less sensitive in patients with underlying diseases other
than hematologic diseases than in patients with hematologic diseases.
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Table 1. Characteristics of 144 Patients who Underwent Galactomannan Assay for the Diagnosis of Invasive Aspergillosis (IA)

- 1A Not-1A P-
Characteristics (No.=18) (%) (No.=126) (%) value
Age, median (range) 62 (20-78) 54 (18-84) 0.159
Male 11 (61) 75 (60) 0.898
Underlying disease

Hematologic disease 12 (67) 87 (69) 0.838
Leukemia 10 (56) 52 (41)
Lymphoma 2 (11) 19 (15)
Multiple myeloma - 8 (6)
Aplastic anemia - 8 (6
Bone marrow transplantation 2 (11) 14 (11)
Non-hematologic disease 6 (33) 3% (31)
Solid organ transplantation 2" (11) 13 (10)
Solid organ malignancy 1¢( 6) 10 ( 8)
Others 3" (22) 16 (13)
Prolonged neutropenia® (=10 days) 9 (50) 65 (52) 0.900
Long—term steroid treatment (=3 weeks) 7 (39) 36 (29) 0.371
Site of infection
Pulmonary infection 14 ( 112 (89) 0.182
Sinonasal infection 2 M 4 (3
Disseminated infection 2 (1 5(4)
Others - 5 ( 4)
Isolated micro—organism"
Aspergillus fumigatus 15 (83) -
Aspergillus flavus 3 (17) -
Others” 2 (11) -

Of the 18 patients with invasive aspergillosis (IA), 2 patients were diagnosed with ‘proven’ IA and 16 patients with ‘probable’ IA, according to the

EORTC/MSG (European Organization of the Research and Treatment of Cancer/Mycoses Study Group) criteria (11).

(Liver transplantation (2 patients)

Heart transplantation (5 patients), liver transplantation (3), kidney transplantation (2), liver—kidney co-transplantation (2) and lung transplantation (1).

Polyarteritis nodosa (1), interstitial lung disease (1) and diabetes mellitus only (1).
J\leutropenia was defined as an absolute neutrophil count below 500/mm3 over 10 days.

2 patients were co-infected with Aspergillus fumigatus and Aspergillus
Aspergillus versicolor (1) and Aspergillus spp.(1).

flavus.
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Table 2. Diagnostic Performances of Galactomannan Assay for Proven and Probable Invasive Aspergillosis in 144 Patients

) ) Sensitivity  Specificity PPV NPV LR+ LR-
Patient population TRATPHEN) TNATNTFP) 0% (0i08) 9% (CI95) % (CI95) % (CI95) % (CI98) % (CI%5)
All patients 9/(9+9 111/(111+15) 50 (26-74) 88 (81-93) 38 (19-59) 93 (86-97) 4.20 0.57

(2.11-7.37) (0.35-0.81)
Patients with 8/(8+4) 77/(77+10) 67 (35-90) 89 (80-94) 44 (22-69) 95 (88-99) 5.80 0.38
hematologic disease (2.81-9.48) (0.17-0.68)
Patients with 1/(1+5) 34/(34+5) 7 (0-64) 87 (73-96) 7 (0-64) 87 (73-96) 1.30 0.96

non—-hematologic disease

(0.21-6.24) (0.55-1.14)

TP, no. of cases with true—positive result; TN, no. of cases with true—negative result; FP, no. of cases with false—positive result; FN, no.
of cases with false—negative result; PPV, positive predictive value; NPV, negative predictive value; LR+, likelihood ratio for positive test; LR-, likelihooc

ratio for negative test; Cl95, 95% confidence interval

Table 3. Clinical Characteristics of 9 Patients with False-negative Result of Galactomannan Assay (GMA) for the Diagnosis

of Invasive Aspergillosis (IA)

Underlyin Site of Risk factor” EORTC/MSG Isolated . Antifungal therapy’ GMA
No.  Age/Sex disea);eg infection for 1A for I/A organism Specimen prioﬁJ to GMAE)y result’
1 44/M ILD/DM  Pulmonary Steroid Proven A. fumigatus TBLB No Negative
2 71IM DM Sinonasal - Proven A. fumigatus  Surgical tissue Yes Negative
3 20M  AML/BMT  Sinonasal  Neutropenia Probable A. versicolor Nasal discharge Yes Negative
4 61/F ALL Pulmonary  Neutropenia Probable A. fumigatus Sputum No Negative
5 61/M AML Pulmonary  Neutropenia Probable A. fumigatus Sputum Yes Negative
6 63/M NHL Pulmonary  Neutropenia Probable A. fumigatus Sputum Yes Negative
7 52/M  Liver TPL Pulmonary Steroid Probable A. fumigatus Sputum Yes Negative
8 61/M  Liver TPL  Pulmonary Steroid Probable A. fumigatus Sputum No Negative
9 70M PAN Pulmonary Steroid Probable A. fumigatus BAL No Negative

EORTC/MSG, European Organization of the Research and Treatment of Cancer/Mycoses Study Group; ILD, interstitial lung disease; DM, diabetes mellitus;
TBLB, transbronchial lung biopsy; AML, acute myelocytic leukemia; BMT, bone marrow transplantation; ALL, acute lymphocytic leukemia; NHL, non-—
Hodgklns lymphoma; TPL, transplantation; PAN, polyarteritis nodosa; BAL, bronchoalveolar lavage.

“As risk factors for invasive aspergillosis, ”

Antifungal therapy active against mold infection.
Optical density index =0.5 was considered as positive result.

neutropenla was defined as an absolute neutrophil count below 500/mm® over 10 days and
4defined as prolonged (>3 weeks) use of corticosteroids in previous 60 days

steroid  was
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Table 4. Clinical Characteristics of 15 Patients with False-positive Result of Galactomannan Assay (GMA) for the
Diagnosis of Invasive Aspergillosis (IA)

EORTC/  Additional

No. ggei/ Uggigélgg ir?‘gecﬁg; Rlsfl:)rfalztor stG GMA ggﬁrg Alternative diagnosis Treatment outcome
or IA result

1 66/M AML Pulmonary  Neutropenia Possible  Negative No Febrile neutropenia  Resolved after recovery
of neutropenia

2 60M AML Pulmonary  Neutropenia Possible NA No Febrile neutropenia  Resolved after recovery
of neutropenia

3 66/M AML Pulmonary  Neutropenia Possible  Negative No Febrile neutropenia  Resolved after recovery
of neutropenia

4 27/M ALL Pulmonary  Neutropenia Possible NA No Febrile neutropenia  Resolved after recovery
of neutropenia

5 37/F ALL Pulmonary  Neutropenia Possible NA No Febrile neutropenia  Resolved after recovery
of neutropenia

6 68/M AML Pulmonary  Neutropenia Non Negative Yes Febrile neutropenia  Expired

7 68/M AML Pulmonary  Neutropenia Non Negative Yes Febrile neutropenia  Resolved after recovery
of neutropenia

8 65M MDS Pulmonary  Neutropenia Non NA No Febrile neutropenia  Resolved after recovery
of neutropenia

o° 65/M MDS Pulmonary  Neutropenia Non NA No Febrile neutropenia  Resolved after recovery
of neutropenia

10  70M MM Pulmonary  Neutropenia Non NA Yes  Bacterial pneumonia  Expired

11 58M Kidney TPL  Pulmonary Steroid Possible  Negative No Bacterial pneumonia  Improved without
antifungal treatment

12 55M Liver TPL  Pulmonary Steroid Possible NA No Bacterial pneumonia  Improved without
antifungal treatment

13 59/F Lung cancer Pulmonary Steroid Possible NA No Bacterial pneumonia  Expired

14 62/F ILD Disseminated Steroid Non NA Yes Candidemia Cured after treatment
of candidemia

15 68M DM Pulmonary - Non Negative Yes  Bacterial pneumonia Improved without

antifungal treatment

There was no patient who had received amoxicillin/clavulanate and no patient with graft-versus-host disease and renal failure.

EORTC/MSG, European Organization of the Research and Treatment of Cancer/Mycoses Study Group; Pip/Taz, piperacilin-tazobactam; AML, acute
myelocytic leukemia; ALL, acute lymphocytic leukemia; MDS, myelodysplastic syndrome; MM, multiple myeloma; TPL, transplantation; ILD, interstitial
lung disease; DM, diabetes mellitus; NA, not available.

“As risk factors for invasive aspergillosis, "neutropenia’ was defined as an absolute neutrophil count below 500/mm3 over 10 days and “steroid” was
,defined as prolonged (>3 weeks) use of corticosteroids in previous 60 days

If the attending physician requested, additional galactomannan assay was performed within a week after the first test.

Treatment outcome was evaluated at least 3 months after the first galactomannan assay.

Penicillium marneffei was isolated in sputum.
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