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Letters to the Editor
Detection of Galactomannan for Diagnosis of Fungal Rhinosinusitis

Fungus ball of the paranasal sinus is the growth of a fungal
mass (mycetoma) within the sinus cavity, usually caused by
molds; endoscopic surgery is the usual treatment (2, 4). Be-
cause of the poor viability of the fungi, diagnosis based on
fungal cultures of nasal secretion or material removed from the
sinus has a low sensitivity (20 to 40%). Histological examina-
tion, more sensitive, cannot identify the responsible fungi (2).
The aim of this study was to evaluate the direct detection of
galactomannan antigen of Aspergillus fumigatus in the crushed
material removed from the sinus cavity, using the Platelia As-
pergillus and Pastorex Aspergillus kits (both from Bio-Rad,
Marnes-La Coquette, France), which are usually designed to
detect antigen in the sera (5, 6, 7). We conducted a prospective
study during the year 2000 in the following manner. Surgical
specimens from the paranasal sinuses were obtained by endo-
scopic operation from 23 immunocompetent patients present-
ing with rhinosinusitis at the University Hospital of Poitiers

(Poitiers, France): 78.3% were females and 21.7% were males
(mean age � standard deviation, 51 � 13.6 years). In the
laboratory, samples representing 5 to 15 ml of pus or fungus
ball were crushed in 10 ml of saline solution (0.09% NaCl) and
centrifuged. The pellet was examined microscopically and cul-
tured on Sabouraud agar medium (Bio-Rad), with or without
chloramphenicol (Bio-Rad), at 27 or 37°C for 3 weeks. Ga-
lactomannan was detected in supernatant with the Platelia
Aspergillus kit, involving an immunoenzymatic sandwich micro-
plate technique using rat monoclonal antibody EBA2 (sensi-
tivity limit, 1 ng/ml) and with the Pastorex Aspergillus kit, in-
volving an agglutination technique using latex particles coated
with monoclonal antibodies (sensitivity limit, 15 ng/ml).

Statistics. Comparisons of identification ratios were per-
formed with EpiInfo version 6. The degree of concordance
between two observers, represented by the kappa coefficient,
was used to evaluate the procedures tested (3). Each technique
was compared with the clinical decision of the presence of
mycetoma base on positive histology or positive mycology.

Mycological results. Of the patients, 69.5% had fungal rhi-
nosinusitis according to the presence of filaments (histology or
mycology) and/or positive mycological cultures. Twenty cases
were concordant, but culture and direct microscopic examina-
tion were less sensitive than histology and galactomannan an-
tigen detection. Fungus balls were mostly due to Aspergillus
spp. when the culture result was positive. In all cases in which
the latex test and the ELISA assay both produced negative
results, fungi were not detected (Tables 1 and 2). Antigen was
also detected on one mycetoma identified by culture as Sce-
dosporium apiospermum (patient 17) which may represent a
cross-reaction with Aspergillus galactomannan or a dual infec-
tion, where the Aspergillus could not be distinguished from or
was overgrown by Scedosporium. Histology compared favor-
ably with antigen detection, while direct microscopic examina-
tion and culture were less sensitive (Tables 1 and 2). The
Pastorex Aspergillus kit was more sensitive for antigen detec-
tion (� � 0.81) than the Platelia Aspergillus kit (� � 0.72).
Although the detection level of the enzyme-linked immunosor-
bent assay (ELISA) was much lower than that of the latex
agglutination test (1 ng/ml vs. 15 ng/ml, respectively), there was
only a slight difference in detecting fungus in the homogenates.
This slight difference may be offset by the fact that the latex

TABLE 1. Diagnosis of fungal rhinosinusitis

Patient

Result for:

Mycetoma

Galactomannan
detection by: Direct

microscopic
examination

Determin-
ation of
histology

Culturec
Latex

agglutina-
tion testa

ELISAb

1 0 0 � � Negative Yes
2 0 0 � � Negative No
3 32 3 � � Negative Yes
4 64 3 � � AFU Yes
5 8 3 � � Negative Yes

6 8 1 � � Negative No
7 64 3 � � ASP Yes
8 16 0 � � AFU Yes
9 8 1 � � Negative Yes
10 256 3 � � AFU Yes

11 1 1 � � Negative Yes
12 0 0 � � Negative No
13 0 0 � � Negative No
14 0 0 � � Negative No
15 128 3 � � AFU Yes

16 2 3 � � Negative Yes
17 1 3 � � SCE Yes
18 1 3 � � Negative Yes
19 1 3 � � AFU Yes
20 0 0 � � Negative No

21 1 3 � � Negative Yes
22 0 0 � � Negative No
23 16 3 � � Negative Yes

a Pastorex Aspergillus kit. Values are in nanograms per milliliter.
b Platelia Aspergillus kit. The values given as results signify the following: 0,

negative; 1, positive; 2, highly positive; 3, overflow.
c If not negative, the culture was positive for the species listed, as follows:

AFU, Aspergillus fumigatus; ASP, Aspergillus sp.; SCE, Scedosporium apiosper-
mum.

TABLE 2. Diagnosis of fungal rhinosinusitis: kappa coefficient to
measure concordance of methodsa

Method � Sensitivity Specificity PPV NPV

Galactomannan detection by:
Latex agglutination testb 0.81 0.93 0.88 0.93 0.88
ELISAc 0.72 0.87 0.88 0.93 0.78

Direct microscopic examination 0.66 0.73 1 1 0.67

Histology 0.90 1 0.88 0.94 1

a PPV, positive predictive value; NPV, negative predictive value.
b Pastorex Aspergillus kit.
c Platelia Aspergillus kit.
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agglutination test is much less expensive and more rapid than
the ELISA, taking approximately 15 to 30 min. Since cultures
often take several days to weeks for definitive identification,
both antigen detection tests are appropriate for rapid diagnosis
in cases of patients with high risk of invasive infection or those
with evidence of invasive infection. It is still recommended that
confirmatory culture be done in addition to antigen detection,
in case (i) the ethiologic agent does not have detectable galac-
tomannan or (ii) the cross-reacting organism is not susceptible
to empiric therapy, as in the case of S. apiospermum infection
treated with amphotericin B (1).

We acknowledge D. Mayet and G. Toullat for their assistance.
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1:33–42.

2. Ferguson, B. J. 2000. Definitions of fungal rhinosinusitis. Otolaryngol. Clin.
N. Am. 33:227–235.

3. Fermanian, J. 1984. Measure of concordance between two observers. The
qualititative case. Rev. Epidemiol. Santé Publique 32:140–147.
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