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Summary: culating galactomannan, a polysaccharide component of the
fungal cell wall, has been recently descrifed@he test
The performance of two Aspergillus antigenemia sys- employs the same monoclonal antibody (MoAb) EB-A2
tems, the sandwich enzyme-linked immunosorbent used in the latex agglutination (LA) test (Pastofespergil-
assay (ELISA), Platelia Aspergillus test, and the latex lus; Sanofi Diagnostic, Pasteur, France), but the ELISA sys-
agglutination (LA), Pastorex Aspergillus test, in the tem detects galactomannan in serum at a concentration of
diagnosis of invasive aspergillosis were compared by 1 ng/ml, whereas the LA test has a 15 ng/ml threshold.
testing 364 serum samples from 22 bone marrow trans- We have compared sensitivity and specificity of the new
plant (BMT) recipients. Sensitivity and specificity for ELISA detection system with that of the LA system in the
the ELISA test were 60% and 82% respectivelyys40%  diagnosis of invasive aspergillosis in BMT patients. With
and 94% for the LA test. In the two patients found posi-  the aim of improving the sensitivity and the specificity of
tive with both methods, the ELISA test became positive the tests, we prospectively collected consecutive serum
earlier than the LA test or remained positive after the  samples in patients at high risk of aspergillosis, regardless
LA test had become negative. These results encourage of the presence or absence of clinical symptoms.
further evaluation of the Platelia Aspergillus test, to
assess its role in the management of invasive aspergillo-

sis in BMT patients. Patients and methods
Keywords: invasive aspergillosis; galactomannan; anti-
gen detection During a 6-month period, 22 allogeneic BMTs from

matched donors, followed at the Bone Marrow Transplant
Unit of the Haematology Department of San Martino Hos-
i _ pital in Genoa (Italy), were surveyed from the day of trans-
In recent years, conS|derab!e progress hfas be_en aqhmvedm&m (day 0) to day 90 after transplant for the development
the management of bacterial and viral infections in bong signs and symptoms suggestive of invasive aspergillosis.
marrow transplant (BMT) recipients. By contrast, little pro- gyiefly, patients were hospitalized in single rooms without
gress has been made in the management of fungal infegsminar air flow, in a standard unit equipped with HEPA
tions, especially aspergillosisThis is probably due both fiers, under strict isolation conditions. No routine
to the frequent impossibility of obtaining a reliable diag- microbiological surveillance cultures were taken. Patients
nosis of aspergillosis at an early stage of the disease angte cooked food and all items entering the room were steril-
to the relatively poor efficacy of the presently availablejzeq, persons entering the room were required to carefully
antifungal armamentarium. As a result, indirect diagnostiGyash their hands, and wore sterile gowns and masks.
methods have received considerable attention in order tpatients received systemic antibacterial and antifungal
overcome these limitations. So far, no method has provegyophylaxis with pefloxacin and fluconazole throughout the
suff|C|e_ntIy_senS|t|ve and specific to allow a diagnosis Ofperiod of neutropenia. When fever developed (as occurred
asperg|II.05|s at an early stagé-.lowever, several guthors in all patients), a thorough evaluation was performed,
have pointed out that this might be due, at least in part, @ncluding a physical examination and blood cultures. At this
how the tests have been used in clinical practice and to thgme antibacterial prophylaxis was stopped and a combi-
criteria adopted by clinicians in the interpretation of nation of ceftazidime and amikacin was started, in some
results? A precommercial version of a sandwich enzyme-cases with the early addition of vancomycin after 24-48 h.
linked immunosorbent assay (ELISA) for detection of cir- after 5 days of treatment, patients without any documented
infection were given empirical amphotericin B, and prophy-
Correspondence: C Viscoli, Uﬁitﬂi Malattie dell'Ospite Compromesso, lactic fluconazole Wa$ dlscontmued. Antibiotic and antifun-
Istituto Nazionale per la Ricerca sul Cancro-Genova, Largo Rosann al therapy was Commu_ed until bone .marrow engraftment.
Benzi, 10-16132 Genova, ltaly fter engraftment, patients were discharged from the
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outpatients or hospitalized in a standard ward in doubléresults

rooms. In theory, no antibiotic prophylaxis should have

been given to these patients. However, for various reasongable 1 reports the overall results of the study, with details
most of them were actually receiving some sort of antibacon the type of documentation of aspergillosis (proven, prob-
terial and/or antifungal (fluconazole) prophylaxis. Both dur-able and possible) when applicable, time from BMT to the
ing and after neutropenia, patients were continuously surfirst clinical sign, numbers of samples tested, results of the
veyed for the development of respiratory signs anddiagnostic tests (with numbers of positive samples and time
symptoms. In cases of fever or other symptoms suggestivé® the first positive samples from BMT and from first clini-
of infection, cultures were taken (including a nasal swabc@l sign) and patient outcome. Among the 22 patients stud-
and sputum culture, if clinically indicated) and chest X-ied, five (23%) had invasive aspergillosis. There was one
rays were performed, followed by pulmonary CT scan if @€ of documented aspergillosis (No. 8), three cases of

symptoms persisted. If a lesion was detected, bronchoalve®robable aspergillosis (Nos 6, 21 and 22) and one case of
lar lavage (BAL) was performed. possible aspergillosis (No. 20). The patient with proven

Based on clinical, radiological, histological and culture @SPergillosis (No. 8) received a haploidentical, T-depleted

; PN . MT from his sister for an acute lymphoblastic leukaemia
data, patients were classified into four groups: those wh&M . o
did not have any sign or symptom of aspergillosis and thosd !tS third remission. On day 10 after BMT, he developed

; : - : lized seizures, followed by sensory loss and coma.
with possible, probable and proven aspergillosis. Possibl enera [ .
aspergillosis was defined as the presence of fever 9 epeated CT and MR imaging showed no parenchymal

unknown origin &38°C) lasting for more than 5 days, res- esion. He died on day 45 after transplant. Autopsy revealed

iratory symptoms (dyspnea, pleural chest pain), and eithediffuse meningeal infiltration with hyaline acute branching
P y Symp yspnea, p tpain), . §eptate, highly suggestive of meningeal aspergillosis and
the presence of nonspecific pulmonary infiltrates with

. X 4 %o other concomitant infection. He never had severe graft-
negative BAL culture orAspe_rglll_ussp. |sol_ated from a versus-host disease (GVHD). The three patients with prob-
nasal swab. Probable aspergll_lo§|s was _deflne_d as the_ Pré&sble aspergillosis had typical pulmonary infiltrates. Patient
ence of fever of unknown origin in a patient with a typical \ ‘g had acute lymphoblastic leukemia in first complete
pulmo_nary lesion (triangular I_eS|on with the base at the‘ Pletemission and received an allogeneic BMT from an HLA-
ural side and apex at the hilum, surrounded by the “halqgentical donor. Pre-transplant sputum culture yielded
sign’ and/or showing initial or advanced cavitation), but agpergillus fumigatusOn day 59 after transplant, concomi-
with negative pultgres and hlstologlcal data unavailableignt with mild GVHD and positive CMV antigenemia, a
Proven aspergillosis was defined as the recovery of septaeT scan showed pulmonary infiltrates, with a cavitating
hyphae with acute angle branching consistent wigiper-  |esjon. At this time he was febrile, but not neutropenic.
gillus and a compatible clinical presentation. Culture con-patient No. 21 had acute myeloid leukemia in first complete
firmation was not requiretl® remission and received an allogeneic BMT from an HLA-

Serum samples were collected three times per week ifdentical donor. On day 46 after transplant, he became
the first month after BMT, and once a week in the secondebrile and developed severe intestinal GVHD and CMV
and third months. A total of 364 samples were collectedreactivation (positive antigenemia). CT scan showed sub-
and processed following the manufacturer’s instructionspleural nodules, compatible with a diagnosis of aspergillo-
ELISA kits were kindly provided by Sanofi Diagnostic sis. Patient No. 22 had severe aplastic anemia and received
Pasteur, while the LA kits were purchased. an allogeneic BMT from an HLA-identical donor. Just

In all tests an appropriate positive control was includedbefore transplant (8 days), chest X-ray and CT scan showed
For the ELISA test, all samples and controls were testedbilateral infiltrates with no fever. At this time he was obvi-
in duplicate. ously severely neutropenic, but had no GVHD. The patient

For both tests, positivity was defined according to thewith possible aspergillosis received a haploidentical BMT
manufacturer’s instructions. For the LA test, every samplgrom his sister for acute myeloid leukemia in second
giving a positive result was immediately retested on a newemisson, with severe marrow aplasia. He had persistent
aliquot of the same serum for confirmation. If confirmation fever during severe neutropenia with a nasal swab positive
was not obtained, the serum sample was considered negi@r Aspergillus but no evidence of sinusitis. Three of these
tive. A single positive test was sufficient for defining a posi-Patients (Nos 8, 21 and 22) tested positive on the ELISA
tive case. For the ELISA test, positivity was defined as thé@st, while only two of them (Nos 8 and 22) were also posi-
detection of at least two consecutive positive samples in 4v€ on the LA test. Figure 1 shows thespergillusanti-
single patient. The difference in the definition of positivity 9€NeMia results, as detected with both the ELISA and the
between the two tests is due to the lower specificity of the-" st in the three above-mentioned patients that tested
ELISA with respect to the LA test’ The ELISA results POSitive at the ELISA test. For each patient, the time of
were tabulated as the index between the optical densi(t]g'e first clinical sign of aspergillosis (fever, positive X-ray,

(OD) of the sample tested and the OD of the threshol c:js_itivedC'II' sc;m or positive cultuhre féspergillug is alsct)) h
2. . . : indicated. In the two patients who were positive on bot
positive control (index 1). Samples with an index1.5 ests, the ELISA always performed better than the LA.

were considered positive. Samples with an index betweeh]deed, patient No. 8 had all 16 samples positive with

1 and 1.5 were r_etested and co_nsidered positive only if th%LISA (100%),vs only 13 of 16 with LA (81%), and the
same index or higher was obtained. ELISA was positive 7 days before the LA. Interestingly, in
this patient ELISA test positivity preceded the first clinical
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Table 1 Comparison of the ELISA and LA antigenemia results
Patient Type of  Days from No. samples ELISA test LA test Outcome at
No. diagnosis  BMT to tested the day 90
first No. Days from  Days from No. positive Days from  Days fronffter BMT
clinical positive BMT to first clinical sign samples  BMT to first  clinical
sign samples  positive to first positive  sign to first
sample positive sample positive
sample sample

1 — 14 Died

2 — 20 Survived

3 — 15 2 26 Survived

4 — 5 Died

5 — 4 Died

6 Probable 59 16 Survived

7 — 21 Survived

8 Proven 5 16 16 0 -5 13 7 2 Died

9 — 20 Survived
10 — 19 Survived
11 — 20 1 4 Survived
12 — 20 Survived
13 — 20 Survived
14 — 23 Survived
15 — 23 7 19 Survived
16 — 20 Survived
17 — 21 2 19 Survived
18 — 19 Survived
19 — 22 Survived
20 Possible -10 9 Died
21 Probable 46 5 2 67 21 Survived
22 Probable -8 12 10 7 15 6 7 15 Survived

signs by 5 days and the OD index increased progressivelgfter relapse, in recipients of BMT from unrelated dorfors.
until death (Figure 1a). Moreover, in this patient we testedDiagnosis is always difficult in these patiefitisolation of
a single cerebrospinal fluid sample, which was stronglyAspergillusfrom sputum or bronchoalveolar lavage is par-
positive with both the LA and the ELISA tests. Patient No. tially unreliable, becausAspergillusis a ubiquitous organ-
22 had 12 samples tested, of which 10 (83%) were positivéism and can be present in the human respiratory tract with-
on the ELISA test/sonly six (50%) on the LA test. In this out causing disease. Documentation of aspergillosis
patient, the ELISA test continued to give positive resultsrequires the demonstration of acute angle branching septate
until 1 month after the last positive latex test (Figure 1c).hyphae invading tissues in biopsy specimens, possibly (but
All positive results were consecutive, both with the ELISA not necessarily) with cultural confirmatid®. However,
and the LA test. Based on these results, sensitivity obiopsy is frequently impossible because of the critical con-
ELISA and LA were 60% and 40%, respectively. dition of the patient and because of severe concomitant
In the 17 patients without invasive aspergillosis the LA thrombocytopenia. Since clinical symptoms and radiologi-
test performed better than the ELISA test. Patient No. 1Xkal signs are poorly specific, the disease is often suspected
had a single sample (of the 20 studied) positive with theand treated empirically. In addition, when a lesion becomes
LA test, vs none with the ELISA. He had no clinical or radiologically detectable, it is probably too late for the treat-
radiological evidence of aspergillosis at any time, but coagment to be successful. For these reasons, indirect diagnostic
ulase-negative staphylococcal bacteremia was detected anethods (detection of antibodies, antigenic components and
the same day as the positive antigenemia. Patients Nos BNA fragments), have received considerable attention in
15 and 17 had two of 15, seven of 23 and two of 21the last decade, as a means of allowing early treatment and,
samples, respectively, positive with the ELISA tastnone  hopefully, improved outcom#&Antibody detection seems
with the LA test. No sign of aspergillosis or possible cross-to be unreliable because of the patient’s inability to mount
reactivity with any other organism in the blood was ident-an effective antibody response. Detection of DNA frag-
ified in these patients. Therefore, specificity was 82% fomments after amplification (PCR) is presently being studied,
the ELISA test and 94% for the LA test. and clinical results are pendifg*
Detection of cellular antigenic components has been
studied extensively. Since the first report by Reiss and
Discussion Lehmannt? several methods have been used to detect
Aspergillus antigens in biological specimens (sera and
Invasive pulmonary aspergillosis is presently one of theurine) of patients with invasive aspergillods?t Among
leading causes of morbidity and mortality in BMT recipi- all Aspergilluscellular products, galactomannan has been
ents, and it is considered to be the second cause of deatstudied the most extensively and it has been shown to be
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Patient 8 increased both by testing consecutive samples during the
L-L- L-L+ L+ L+L+L+ L+L+l+ L+L+L+ L+ L+ high risk period®*2® and by sonicating the serum before
YY YV Y OVCYVY OYYY OVVOVYOY y testing?® However, specificity is usually considered good
1 (90-100%). Indeed, in our study, we had only one false-
positive specimen, concomitant with an episode of coagul-
ase-negative staphylococcal bacteremia.

The ELISA test using the MoAb EB-A2 has been investi-
gated in recent yeafs"1130 and two previous studies
which compared the ELISA and the LA tests using the
MoAb EB-A22%7 showed the ELISA to be more sensitive
(82.5-90%vs 27.5-70%), but less specific (84—81%86—
100%) than the LA test. Two different hypotheses might

' ' ' ' ' ' ' ' ' be advanced as possible causes of the lower specificity of

0 i 10 Dalsf 20 230 %40 ihe ELISA test: (1) a transient antigenemia induced by

ys from BMT . - . L .
CsA immunosuppressive therapy; or (2) a cross-reactivity with
unidentified components in serumOur study basically
Patient 21 confirms previous findings, since the LA test was specific
- L - - L but of low sensitivity, and the ELISA test was more sensi-
1.87 vov VooV v tive but slightly less specific. However, we found a slightly
1.61 lower sensitivity with the ELISA test, with respect to pre-
141 vious studie$:” This discrepancy might be explained by
1.2 differences in the definition of aspergillosis. If we had not
11 included cases of possible aspergillosis, as was done in the
0.81 above-mentioned comparative studi€sthe sensitivity
061 would have improved (75% instead of 60%). Evaluation of
0.4 the sensitivity of antigen-detection systems for the diag-
0.2 nosis of invasive fungal infections in immunocompromised
00 5 1'0 1'5 2'0 2'5 3'0 3'5 4'0 4'5 5'0 5'5 6'0 6'5 7'0 7'5 8'0 patients may be influenced by the criteria used for defining
N a positive case. In this sense, it seems important to obtain
Days from BMT CsA a general consensus about how to define a case of aspergill-
osis for the evaluation of diagnostic tools.

Although the numbers are small, our study confirms that
the ELISA test is more sensitive and less specific than the

L+ L+ L+ L+ L+ L+l- - 1- L- L= L= LA test. Moreover, it suggests that the test could be useful
35- v Vv ¥ VoY obd oy Vo o4y for the.cor]fir_matio.n of th.e clinical su.spic'ion of invasive
aspergillosis in patients with a compatible illness and when
histology or fresh smears show the presence of fungal
hyphae in tissues or body fluids. Its performance must be
more thoroughly evaluated, studying a larger number of
cases.
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