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A B S T R A C T

Objective: To evaluate the accuracy of the galactomannan serum test in diagnosing oral

invasive aspergillosis.

Methods: This prospective observational study included oncohematological neutropenic

patients with suspected invasive aspergillosis, but without signs of pulmonary involve-

ment. These patients underwent nasofibroscopy, biopsy, galactomannan serum testing,

and maxillofacial high-resolution computed tomography to diagnose invasive aspergillo-

sis. Patients were divided into two groups: Group 1 consisted of those with proven invasive

aspergillosis, while Group 2 included patients without proven invasive aspergillosis. Sensi-

tivity, specificity, positive predictive value, and negative predictive value were calculated.

Results: Thirteen patients were included in Group 1 and four in Group 2. The sensitivity, speci-

ficity, positive predictive andnegative predictive valueswere 0.69, 1.0, 1.0 and 0.5, respectively.

Sensitivity was higher in cases with Aspergillus sinusitis than in cases with exclusive oral

lesions (0.77 versus 0.5, respectively). The galactomannan serum test optical density index

washigher in Group 1 (2.4; range 0.2−3.5) than inGroup 2 (0.2; range: 0.1−0.3; P-value = 0.007.

Conclusions: The galactomannan serum test is a valuable tool for screening invasive asper-

gillosis, especially in cases with nasal or sinus involvement, but biopsy is still the gold stan-

dard for diagnosis.
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Introduction

Invasive fungal infections (IFI) are the leading causes of

death in oncohematological patients. Invasive aspergillosis

(IA) is a common IFI with incidence rates ranging from 5.5

% to 20 % in this patient population.1,2 Prolonged severe

neutropenia (neutrophils <500 cells/mL), chronic corticoste-

roid use, and allogeneic stem cell transplantation are the

main risk factors for IA.3,4 IA-related mortality ranges from

36 % to 90 % with early diagnosis improving the progno-

sis.1,5−7

The lung is the most affected organ, while primary

involvement of other sites such as the oral cavity, para-

nasal sinus, trachea, meninges, skin, and bone is spo-

radic.8−10 Recently, prevalence of oral aspergillosis has

increased, with cases notified in individuals with influ-

enza, COVID-19 and patients who developed pulmonary

disease or chronic obstructive pulmonary disease.11,12 Oral

invasive aspergillosis (OIA) is relatively rare when com-

pared to other forms of aspergillosis with few cases (about

28) reported in the literature.12 Primary lesions of OIA typi-

cally result from the spread of nasal or sinus disease

acquired through inhalation or direct inoculation of infec-

tious conidia into the oral mucosa, often due to traumatic

events like dental extraction, endodontic treatment, or

periodontal surgery. Clinically, OIA commonly affects the

gingiva and hard palate, presenting as a gray-violet growth

that rapidly develops into necrotic ulcerations.10−12

The Mycoses Study Group of the European Organization

for Research and Treatment of Cancer/Invasive Fungal Infec-

tions Cooperative Group and the National Institute of Allergy

and Infectious Diseases (EORTC/MSG) defined the criteria for

the diagnosis of IFI as possible, probable, or proven. This clas-

sification has been very important in therapeutic decision

making.13 Positive cultures combined with histopathological

findings are the gold standard for the diagnosis of infection.

However, sample collection frequently requires an invasive

procedure, which may result in complications in these

patients.14

The use of biological markers in blood, serum, lavage or

secretions, as well as imaging examinations, have been

important for early treatment and, consequently, for improv-

ing the survival of patients with IA.11,15 Serological tests offer

advantages over gold standard tests such as biopsies, espe-

cially when the invasive procedure to obtain the sample is

contraindicated. Among these tests, the identification of the

Aspergillus galactomannan antigen (GM) in serum and bron-

choalveolar lavage using enzyme-linked immunosorbent

assay (ELISA) are very useful in the clinical practice for early

diagnosis and therapeutic monitoring of pulmonary

infection.11,15 Despite the importance of early diagnosis, there

are no studies evaluating the applicability of this test in the

detection of IA in the oral cavity.

The purpose of this study was to assess the accuracy of

serum galactomannan antigen ELISA (GM-ELISA) for triage

and diagnosis of OIA in oncohematological patients with

oral lesions and without evidence of pulmonary involve-

ment.

Methods

Study design

This prospective observational study of diagnostic accuracy

was approved by the Institutional Ethics Committee (CAAE:

40777120.7.0000.5440) and was conducted in accordance with

the ethical principles and good clinical research practices

defined by the Declaration of Helsinki (2002 version). All clini-

cal evaluations and tests were performed after free informed

consent was obtained from all patients.

The patients, enrolled by convenience sampling from Jan-

uary 2016 to December of 2020, were treated at a Brazilian ter-

tiary hospital. It were included patients over than 18-year-

old, with heamtological malignancies and with severe neutro-

penia (neutrophils <500 cells/mL) for at least ten days. Clini-

cally, suspicious OIA lesions present as swelling of the

gingiva or palate, with a gray violet color or necrotic ulcera-

tion. Patients with chest high-resolution computed tomogra-

phy (HRCT) suggestive of pulmonary IFI and those diagnosed

with other IFI or using antibiotics derived from the Penicillium

fungi were excluded (Figure 1).

Test methods

The patients were submitted to the following procedures, in

sequence and on the same day: blood collection, nasofibro-

scopy, maxillofacial HRCT, and incisional biopsy of the suspi-

cious oral lesion. Blood samples were used for GM testing by

ELISA. We decided to use this test as it is a quick and viable

diagnostic alternative for immunosuppressed patients who

need treatment as quickly as possible due to the aggressive

and rapid nature of the disease. All patients underwent naso-

fibroscopy and maxillofacial HRCT to evaluate the presence of

nasal and paranasal lesions compatible with IA. The biopsied

tissue of oral lesions was divided into two pieces: one was

sent for fungal culture and the other for histopathological

evaluation, both considered standard reference tests for the

target condition of this study. All exams were performed fol-

lowing the institutional protocol with no additional costs

being related to research protocol.

Before oral biopsy, patients received 2 g of ampicillin intra-

venously as antibiotic prophylaxis. Patients with alterations

in prothrombin time or activated partial thromboplastin time

not associated with antithrombotic drugs were submitted to

plasma transfusions before the procedure. In addition,

patients with platelet counts less than 20 £ 109/L received

transfusions of platelet pools before biopsy. The risk-benefit

of performing a biopsy was thoroughly evaluated, as the rapid

diagnosis of IFI in this patient population increases the chan-

ces of successful treatment.

For histopathological analysis, the specimens were stained

with hematoxylin-eosin and silver methenamine (Grocott-

Gomori). The presence of Aspergillus sp. was confirmed by

pathologists after visualization of septate hyphae with a regu-

lar diameter and dichotomous branching at acute angle into

connective tissue and vessels. Two experts performed the
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analyses and disagreements were resolved by a third expert.

Conventional mycological culture was performed.

Maxillofacial HRCT and chest HCRT were performed by

two experts who classified the images as negative (no signs of

IFI) or positive (suggestive of IFI) according to the EORTC/MSG

criteria.10 A single positive result in the chest HCRT was suffi-

cient to exclude the patient from this study. A third expert

was consulted in cases of divergences in maxillofacial HRCT

analysis. Patients with lesions compatible with IA in nasofi-

broscopy or with two positive results in M-HCRT were classi-

fied as ‘positive’ for nasal/sinus involvement.

For serum GM testing, a double antibody sandwich ELISA

technique (Platelia Aspergillus kit, Bio-Rad, CA, USA) was used

following manufacturer recommendations. The optical den-

sity index (ODI) of this test was obtained as the ratio of the

optical densities of the tested and control samples. An ODI

≥0.5 was defined as positive. The clinical information and

standard test results were not available to the assessors of

the standard reference tests.

Analysis

The following data were collected: sex, age, neutrophil and

platelet count before oral biopsy, days of severe neutropenia,

use of antifungal prophylaxis, underlying disease, extension of

lesion (1: exclusive oral lesions; 2: oral plus nasal or sinus

lesions), and GM results. The patients were divided in two

groups according to the 2020 EORTC/MSG criteria to obtain the

sensitivity, specificity, positive predictive value (PPV), and neg-

ative predictive value (NPV): Group 1) patients with proven OIA

(positive culture and histopathology); Group 2) patients with-

out proven OIA (possible aspergillosis but negative culture and

Figure 1 –Flowchart. Inclusion of participants. *Patients with inconclusive results were excluded from the study.
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histopathology for aspergillosis and positive results for other

infectious diseases). The two groups were compared using the

Chi-square and Mann-Whitney tests. A P-value ≤0.05 was con-

sidered statistically significant in all assessments (Statistical

Package for Social Sciences, version 23).

Results

Participants

Seventeen patients with suspected IFI of the oral cavity and

without evidence of pulmonary involvement on chest HRCTs

were evaluated. Thirteen patients were included in Group 1 −

with proven OIA. Four patients were allocated to Group 2 -

without proven OIA because of negative histopathology and

negative oral biopsy culture for Aspergillus sp. In this control

group, two patients had varicella-zoster virus, one had cyto-

megalovirus confirmed by Polimerase Chain Reaction (PCR),

and the other had a positive culture for Fusarium spp. The

patients evaluated in the study and their characteristics are

shown in Table 1.

Test results

The sensitivity of the GM-ELISA test was 0.69 (9/13), specificity

was 1.0 (4/4), PPV was 1.0 (9/9), and NPV was 0.5 (4/8). In the

group without IA, the case of confirmed fusariosis was the

only one with a positive maxillofacial HRCT result for IFI. The

sensitivity of GM-ELISA was higher in lesions involving the

nose and/or sinus when compared to exclusive oral lesions,

0.86 and 0.5, respectively (Table 2). GM-ELISA measurements

on Days 2, 4, and 6 post-biopsy showed increasing values for

oral lesions with nose and/or sinus involvement (Figure 2).

Discussion

Oral aspergillosis is an uncommon fungal pathology andmost

of the cases reported are related to disseminated infection.

We only found 28 cases of oral aspergillosis described in the

literature. Consistent with our findings, acute myeloid leuke-

mia is the most common underlying disease, with necrotic

ulcers typically located on the hard palate and attached

gingiva.16

Table 1 – Characteristics of the patients enrolled in the study.

Study population With proven OIA Without proven OIA P-value*

Number of patients 17 13 4

Male/Female - n (%) 8 (47)/9 (53) 6 (46)/7 (54) 2 (50)/ 2 (50) 1.03*

Age −mean (range) 43 (10-63) 42 (10−63) 36 (20-53) 0.87**

Days of neutropenia −median (range) 21 (12-32) 18 (12−32) 25 (19-28) 1.05**

Neutrophil count −median (range) 198 (55-480) 200 (60−480) 67.5 (55-80) 0.9**

Platelet count x 103 −median (range) 23.5 (15-80) 25.0 (15−80) 19.0 (15-23) 1.15**

Antifungal prophylaxis (voriconazole) − n(%) 17 (100) 13 (100) 4 (100) >2*

Galactomannan: ODI - median (range) 2.3 (0.1-4.3) 2.4 (0.2−4.3) 0.2 (0.1-0.3) 0.007**

Underlying disease 1.3*

Acute myeloid leukemia − n(%) 11 (64.7) 8 (61.54) 3 (75)

Chronic myeloid leukemia − blast crisis − n(%) 3 (17.6) 3 (23.08) 0

Myelodysplastic syndrome - blast crisis − n(%) 1 (6) 1 (7.69) 0

Severe aplastic anemia − n(%) 2 (11.7 1 (7.69) 1 (25)

Site involved 1.3*

Oral cavity − n(%) 9 (52.9) 6 (46.15) 3 (75)

Oral cavity plus nasal or sinus lesions − n(%) 8 (47.1) 7 (53.85) 1 (25)

Test result

Galactomannan (negative/positive) − n(%) 8 (47.1)/9 (52.9) 4 (30.7)/9 (69.2) 4 (100)/0 -

OIA: oral invasive aspergillosis; ODI: optical density index.

xConsidering invasive fungal infection. The images were classified as possible or proven according to the EORTC/MSG guidelines (Donnelly

et al.13). * Chi-square test; **Mann-Whitney test.

Table 2 – Serum galactomannan antigen ELISA results as index test for triage of oral invasive aspergillosis (n = 17).

Patients with oral
invasive
aspergillosis

OIA proven* OIA without proven
Total

Result of GM-ELISA
Oral cavity plus nasal
or sinus lesions

Oral cavity
exclusively

Oral cavity plus nasal
or sinus lesions

Oral cavity
exclusively

Positive 7 2 0 0 9

Negative 0 4 1 3 8

Total 7 6 1 3 17

* Reference standard − biopsy and culture.
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To our knowledge, this is the first study to evaluate the

usefulness of GM-ELISA for the diagnosis of IA of the oral cav-

ity without pulmonary involvement. Previous studies have

investigated chest HRCT and GM in pulmonary infections. We

therefore decided to include cases of suspected aspergillosis

in the oral cavity in the absence of clinical and chest HRCT

signs of lung involvement. None of the patients included in

the present study had local or systemic infections, nor hem-

orrhagic events related to the oral biopsy procedure. In addi-

tion, the low incidence of oral aspergillosis explains the small

number of patients included in this study.

The GM-ELISA test is a practical, cost-effective, and readily

available method for diagnosing aspergillosis. Its primary

benefit lies in the speed of results, offering a significant

advantage over culture tests. This makes it particularly suit-

able for immunosuppressed patients who require swift and

precise diagnoses. In this study, the GM-ELISA test was con-

ducted concurrently with the biopsy and culture, applying a

literature-recommended cutoff value of 0.5, enabling a

prompt diagnosis of aspergillosis.13,17,18 Nevertheless, the

absence of complications after an oral biopsy in pancytopenic

patients highlights the safety of these procedures in the hos-

pital and is a secondary outcome of this study.

Two retrospective studies assessed the sensitivity of GM

testing in the diagnosis of IFI of the paranasal sinus employ-

ing the same cutoff (ODI = 0.5) as the present study. Cho et

al.19 reported 28 patients and observed a sensitivity of 71.4 %,

similar to that found in the present study in cases with nasal

and sinus lesions (77.8 %). Melancon et al.20 studied 78 cases

and found only 44.8 % of sensitivity, however, the interval of

30 days between biopsy and sample collection for GM testing

may have contributed to the lower sensitivity reported. In

this study, the three tests were performed on the same day

and the GM-ELISA was performed another three times after

the biopsy.

Considering the risk of postoperative complications in

oncohematological patients, other studies reported a low

incidence of complications related to biopsies,21,22 in

agreement with this study. Cho et al.19 and Melancon et al.20

suggested frozen-section biopsies as an alternative approach

to reduce the sample processing time.

The EORTC/MSG recommends an ODI between 0.5 and 1.0

as the cutoff for GM testing in bronchoalveolar lavage; these

values have also been used for serum and blood.13 Studies

have reported reduced sensitivity and higher specificity when

the cutoff is closer to 1.0 than to 0.5. A meta-analysis has

shown an overall sensitivity in serum of from 60 % to 80 % for

neutropenic patients with pulmonary aspergillosis.23,24 In

oncohematological patients submitted to hematopoietic stem

cell transplantation this value ranges from 58 % to 100 %,25

consistent with the overall sensitivity observed in the current

study (69.23 %) but higher than that found in exclusive OIA

(50 %).26 These data support the choice of GM-ELISA values for

ODI ≥0.5 as positive.

In addition to cutoff and sample origin, a peripheral neu-

trophil count of less than 500 cells/mL has been considered an

important factor for detecting GM. However, exposure to

some types of food and to antibiotics derived from Penicillium

have been related to false-positive results.21 For this reason,

neutrophil count and the non-exposure to these antibiotics

were inclusion criteria in this study. Additionally, samples for

GM testing were collected before antibiotic prophylaxis was

started.

Since the present study was conducted in an endemic area

for IFI, all patients included in this study had been using pro-

phylactic voriconazole, which has been associated with

reduced sensitivity of GM testing.22 Thus, voriconazole

administration may have influenced the GM test results in

this study. Some studies suggest GM testing at least twice a

week for diagnosis and therapeutic monitoring.14 The present

study demonstrated that serial measurements of GM-ELISA

following biopsy may show increasing values in positive

cases, particularly in those with OIA involving the nose and

maxillary sinuses.

This study presents some limitations such as the small

sample size, the long time to enroll patients and the

Figure 2 –Galactomannan optical density indexes (ODIS) sequential results in confirmed cases (cutoff = 0.5).
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prophylactic administration of voriconazole. However, the

prospective study design evaluating patients with severe neu-

tropenia without signs of lung involvement, and not exposing

them to antibiotics derived from Penicillium, with all tests per-

formed on the same day, reinforce the unprecedented results.

In conclusion, GM-ELISA testing is an important comple-

mentary test, especially for the diagnosis of oral aspergillosis

with concomitant nasal or sinus involvement. Biopsy and cul-

ture remain essential tools for the final diagnosis of these

lesions. Future studies involving a larger number of patients,

and frozen biopsy tissue are necessary to improve the time

requires for OIA diagnosis.

Authors’ contribution

M.J.P. collected, analyzed and interpreted the data and wrote

the manuscript. F.B., V.T.M.G., H.M.A.R., T.C.F., R.L.G.C. and

B.P.S. participated in the collection, analysis, and interpreta-

tion of the data. L.M.A.R.I. participated in the collection, anal-

ysis and interpretation of the data and revised the work

critically for important intellectual content. L.M.D. made sub-

stantial contributions to the conception of the work and

revised it critically for important intellectual content. All

authors read and approved the final version of the manu-

script.

Ethical approval

This study was approved by the Human Research Ethics Com-

mittee of the Ribeir~ao Preto Clinical Hospital, University of

S~ao Paulo (Ethical Clearance Certificate: CAAE

40777120.7.0000.5440), and was conducted in accordance with

the ethical principles and good clinical research practices

defined by the Declaration of Helsinki (2002 version). All

patients provided written informed consent to participate in

this study.

Code availability

Not applicable.

Funding

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.

Conflicts of interest

The authors declare no conflicts of interest.

Acknowledgments

We thank Nathalia Cristine Andr�e for her assistance, all

patients participating in the study, and the staff of the Clinical

Hospital of the Ribeir~ao Preto Medical School, Hemocentro

Foundation of Ribeir~ao Preto, and Butantan Institute who

contributed to this study.

Supplementary materials

Supplementary material associated with this article can be

found in the online version at doi:10.1016/j.htct.2024.06.005.

r e f e r enc e s

1. Patterson TF, Kirkpatrick WR, White M, Hiemenz JW, Wingard
JR, Dupont B, et al. Invasive aspergillosis. Disease spectrum,
treatment practices, and outcomes. I3 Aspergillus study
group. Medicine (Baltimore). 2000;79:250–60. https://doi.org/
10.1097/00005792-200007000-00006.

2. Teng JC, Slavin MA, Teh BW, Lingaratnam SM, Ananda-Rajah
MR, Worth LJ, et al. Epidemiology of invasive fungal disease in
lymphoproliferative disorders. Haematologica. 2015;100:e462–
6. https://doi.org/10.3324/haematol.2015.126698.

3. Svensson T, Lundstr€om KL, H€oglund M, Cherif H. Utility of
bronchoalveolar lavage in diagnosing respiratory tract infec-
tions in patients with hematological malignancies: are inva-
sive diagnostics still needed? Ups J Med Sci. 2017;122:56–60.
https://doi.org/10.1080/03009734.2016.1237595.

4. Baddley JW. Clinical risk factors for invasive aspergillosis. Med
Mycol. 2011;49(1):S7–S12. https://doi.org/10.3109/13693786.
2010.505204.

5. Chen SC, Sorrell TC, Chang CC, Paige EK, Bryant PA, Slavin MA.
Consensus guidelines for the treatment of yeast infections in
the haematology, oncology and intensive care setting. Intern
Med J. 2014;44:1315–32. https://doi.org/10.1111/imj.12597.

6. Blyth CC, Gilroy NM, Guy SD, Chambers ST, Cheong EY, Got-
tlieb T, et al. Consensus guidelines for the treatment of inva-
sive mould infections in haematological malignancy and
haemopoietic stem cell transplantation. Intern Med J.
2014;44:1333–49. https://doi.org/10.1111/imj.12598.

7. Lewis RE, Cahyame-Zuniga L, Leventakos K, Chamilos G, Ben-
Ami R, Tamboli P, et al. Epidemiology and sites of involvement
of invasive fungal infections in patients with haematological
malignancies: a 20-year autopsy study. Mycoses. 2013;56:638–
45. https://doi.org/10.1111/myc.12081.

8. Gupta A, Capoor MR, Shende T, Sharma B, Mohindra R, Suri JC,
et al. Comparative evaluation of galactomannan test with bron-
choalveolar lavage and serum for the diagnosis of invasive
aspergillosis in patients with hematological malignancies. J Lab
Phys. 2017;9:234–8. https://doi.org/10.4103/JLP.JLP_127_16.

9. Ullmann AJ, Aguado JM, Arikan-Akdagli S, Denning DW, Groll
AH, Lagrou K, et al. Diagnosis and management of Aspergillus
diseases: executive summary of the 2017 ESCMID-ECMM-ERS
guideline. Clin Microbiol Infect. 2018;24(1):e1–38. https://doi.
org/10.1016/j.cmi.2018.01.002.

10. Harrison’s Principles of Internal Medicine, 21e[Internet].
McGraw Hill Medical. [cited 2024 May 10]. Available from:
https://accesspharmacy.mhmedical.com/content.aspx?book-
id=3095&sectionid=265435278.

11. Shishido AA, Mathew M, Baddley JW. Overview of COVID-19-
associated invasive fungal infection. Curr Fungal Infect Rep.
2022;16(3):87–97. https://doi.org/10.1007/s12281-022-00434-0.
Epub 2022 Jul 11. PMID: 35846240; PMCID: PMC9274633.

12. Woods TR, White J, Koutlas I. Fungal lesions of the oral
mucosa diagnosis and management. Oral Maxillofac Surg Clin
North Am. 2023;35(2):271–81. https://doi.org/10.1016/j.
coms.2022.10.004. Epub 2023 Feb 15. PMID: 36805904.

6 hematol transfus cell ther. 2025;47(1):103687

https://doi.org/10.1016/j.htct.2024.06.005
https://doi.org/10.1097/00005792-200007000-00006
https://doi.org/10.3324/haematol.2015.126698
https://doi.org/10.1080/03009734.2016.1237595
https://doi.org/10.3109/13693786. 2010.505204
https://doi.org/10.3109/13693786. 2010.505204
https://doi.org/10.1111/imj.12597
https://doi.org/10.1111/imj.12598
https://doi.org/10.1111/myc.12081
https://doi.org/10.4103/JLP.JLP_127_16
https://doi.org/10.1016/j.cmi.2018.01.002
https://accesspharmacy.mhmedical.com/content.aspx?bookid=3095&sectionid=265435278
https://accesspharmacy.mhmedical.com/content.aspx?bookid=3095&sectionid=265435278
https://doi.org/10.1007/s12281-022-00434-0
https://doi.org/10.1016/j.coms.2022.10.004
https://doi.org/10.1016/j.coms.2022.10.004


13. Donnelly JP, Chen SC, Kauffman CA, Steinbach WJ, Baddley
JW, Verweij PE, et al. Revision and update of the consensus
definitions of invasive fungal disease from the european
organization for research and treatment of cancer and the
mycoses study group education and research consortium.
Clin Infect Dis. 2020;71:1367–76. https://doi.org/10.1093/cid/
ciz1008.

14. Lamoth F, Calandra T. Early diagnosis of invasive mould infec-
tions and disease. J Antimicrob Chemother. 2017;72:i19–28.
https://doi.org/10.1093/jac/dkx030.

15. Cefalo M, Puxeddu E, Sarmati L, Paterno G, Fontana C, Nasso
D, et al. Diagnostic performance and safety of bronchoalveolar
lavage in thrombocytopenic haematological patients for inva-
sive fungal infections diagnosis: a monocentric, retrospective
experience. Mediterr J Hematol Infect Dis. 2019;11:10–7.
https://doi.org/10.4084/MJHID.2019.065.

16. Fuqua TH, Sittitavornwong S, Knoll M, Said-Al-Naief N. Pri-
mary invasive oral aspergillosis: an updated literature review.
J Oral Maxillofac Surg. 2010;68:2557–63. https://doi.org/
10.1016/j.joms.2009.08.013.

17. Hoenigl M, Reed SL, Mehta SR, Law N, Aslam S, Taplitz R, Jenks
JD. Aspergillus galactomannan lateral flow assay for rapid
diagnosis of invasive aspergillosis in bronchoalveolar lavage.
Open Forum Infect Dis. 2019;6:S143. https://doi.org/10.1093/
ofid/ofz360.332. PMCID: PMC6810720.

18. Egger M, Penziner S, Dichtl K, Gornicec M, Kriegl L, Krause R,
Khong E, Mehta S, Vargas M, Gianella S, Porrachia M, Jenks JD,
Venkataraman I, Hoenigl M. Performance of the Euroimmun
Aspergillus antigen ELISA for the diagnosis of invasive pulmo-
nary aspergillosis in bronchoalveolar lavage fluid. J Clin Micro-
biol. 2022;60(4):e0021522. https://doi.org/10.1128/jcm.00215-22.
Epub 2022 Mar 30. PMID: 35350844; PMCID: PMC9020356.

19. Cho HJ, Hong SD, Kim HY, Chung SK, Dhong HJ. Clinical impli-
cations of serum galactomannan measurement in patients

with acute invasive fungal rhinosinusitis. Rhinology.
2016;54:336–41. https://doi.org/10.1111/j.1834-7819.2010.01219.
x.

20. Melancon CC, Lindsey J, Russell GB, Clinger JD. The role of gal-
actomannan Aspergillus antigen in diagnosing acute invasive
fungal sinusitis. Int Forum Allergy Rhinol. 2019;9:60–6. https://
doi.org/10.1002/alr.22225.

21. Martín-Rabad�an P, Gij�on P, Fern�andez RA, Ballesteros M,
Anguita J, Bouza E. False-positive Aspergillus antigenemia due
to blood product conditioning fluids. Clin Infect Dis. 2012;55:
e22–7. https://doi.org/10.1093/cid/cis493.

22. Hoenigl M, Seeber K, Koidl C, Buzina W, W€olfler A, Duettmann
W, et al. Sensitivity of galactomannan enzyme immunoassay
for diagnosing breakthrough invasive aspergillosis under anti-
fungal prophylaxis and empirical therapy. Mycoses.
2013;56:471–6. https://doi.org/10.1111/myc.12060.

23. Leeflang MMG, Debets-Ossenkopp YJ, Wang J, Visser CE,
Scholten RJPM, Hooft L, et al. Galactomannan detection for
invasive aspergillosis in immunocompromised patients.
Cochrane Database Syst Rev. 2015;12:CD007394. https://doi.
org/10.1002/14651858.cd007394.pub2.

24. Pfeiffer CD, Fine JP, Safdar N. Diagnosis of invasive aspergillo-
sis using a galactomannan assay: a meta-analysis. Clin Infect
Dis. 2006;42:1417–27. https://doi.org/10.1086/503427.

25. Maertens J, Maertens V, Theunissen K, MeerssemanW, Meers-
seman P, Meers S, et al. Bronchoalveolar lavage fluid galacto-
mannan for the diagnosis of invasive pulmonary aspergillosis
in patients with hematologic diseases. Clin Infect Dis.
2009;49:1688–93. https://doi.org/10.1086/647935.

26. Guo J, Xiao C, Tian W, Lv L, Hu L, Ni L, et al. Performance of the
Aspergillus galactomannan lateral flow assay with a digital
reader for the diagnosis of invasive aspergillosis: a multicen-
ter study. Eur J Clin Microbiol Infect Dis. 2024;43:249–57.
https://doi.org/10.1007/s10096-023-04724-4.

hematol transfus cell ther. 2025;47(1):103687 7

https://doi.org/10.1093/cid/ciz1008
https://doi.org/10.1093/cid/ciz1008
https://doi.org/10.1093/jac/dkx030
https://doi.org/10.4084/MJHID.2019.065
https://doi.org/10.1016/j.joms.2009.08.013
https://doi.org/10.1093/ofid/ofz360.332
https://doi.org/10.1093/ofid/ofz360.332
https://doi.org/10.1128/jcm.00215-22
https://doi.org/10.1111/j.1834-7819.2010.01219.x
https://doi.org/10.1111/j.1834-7819.2010.01219.x
https://doi.org/10.1002/alr.22225
https://doi.org/10.1093/cid/cis493
https://doi.org/10.1111/myc.12060
https://doi.org/10.1002/14651858.cd007394.pub2
https://doi.org/10.1086/503427
https://doi.org/10.1086/647935
https://doi.org/10.1007/s10096-023-04724-4

	Is galactomannan a useful tool for triage and diagnosis of oral invasive aspergillosis?
	Introduction
	Methods
	Study design
	Test methods
	Analysis

	Results
	Participants
	Test results

	Discussion
	Authors´ contribution
	Ethical approval
	Code availability
	Funding
	Conflicts of interest
	Acknowledgments
	Supplementary materials
	References



