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Summary. The sensitivity of a sandwich
enzyme-linked immunosorbent assay (ELISA) for
detecting  Aspergillus galactomannan was  tested
using 783 serum samples obtained from 247
patients (1—15 sera per patient) with severe under-
lying diseases (haematological malignancies or
intensive care unit stay). We sclected 146 serum
sarmples from 50 patients for retesting. Serum
samples were frozen after routine testing at
—18°C until rctesting. All patient charts were
checked for signs of Aspergillus infection, such as
pneumonia or sinusitis. Adult patients were divided
into four groups: proven (5), probable (6), sus-
pected (8) or anukelv (25) Aspergillus infection. The
results of Plate “ELIQA were 100% in proven,
353% in probabie and 50% in suspected Aspezgzl’us
infection. Patients with u :ly infection had no
positive results with Platelia® ELISA. Group 5
consists of six paediatric patients with prolonged
ICU stay and a birth weight of 4006-1320g. In
five out of six infants we found positive results
with Platelia® ELISA. All positive results in this
group of patients are considered as false positive
(83.3%).
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Zusammenfassung. Dic  Sensitivitit  cines
Sandwich  enzy nked immunosorbent assay
(ELISA) wurde mit 783 Sera von 247 Patienten
{I'bis 15 Scra/Patient) mit schweren Grunder-
krankungen tiberpriift (Hamatologische Grunder-
krankungen  oder  Aufenthalt auf  einer
Intensivstation). Iiur die Nachtestung wihliten wir
146 Proben von 50 Patienten aus. Nach der
Routine- Tf:Su.ng wurden dic Scrum-Proben bel
—187C bis zur Retestung eingefroren. Alle Patien-
tenakten wurden auf Zeichen von Aspergillus-Infek-
ionien wie Pneumonie oder Sinusitis kin tiberprift.

erwachsenen Patienten teilten wir in vier
ruppen cin: Gesicherte (5), wahrscheinliche (6,
vermutele  (8) oder unwahrscheinliche (25)
As@ergi/lus-lnfektlon. Die Ergebnisse fiir den Plate-
lia® ELISA waren 100% Sensitivitit bei gesicher-
ten, 33% bei wahrscheinlichen und 50% bel
vermuteten  Aspergillus-Infektionen. Bel Patienten
in Gruppe (unw ahrscheinliche Inf

fektion) kamen
keine positiven Ergebnisse vor. Gruppe 5 bestand
aus 6 pédiatrischen Patienten mit langdauerdem
Aufenthalt auf einer Intensivstation und einem
Geburtsgewicht von 400 bis 1320 g. Bei 5 von
6 Kindern fanden wir posmve Erg(‘bm%( mit dem
a® ELISA. Alle positiven Ergeamssc mubten
als falsch-positive eingeordncet werden.

Introduction

Invasive aspergillosis is a frequent cause of death

in neutropenic patients undergoing chemotherapy
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or bhone marrow transplantation. Inhalation
of conidia results in pulmonary infection
Dissemination to other organs occurs. In the Cariy
stage of infection specific signs of invasive asper-
giliosis are rare. Fever despite broad spectrum
antibiotic treatment may be the first sign of
Aspergillus infection, but ~30% of all patients with
puimonary aspergillosis present no patholog: al
findings In radiographs ol the thorax
Serodiagnosis  of circulating  galactomannan
(CGM) is a helpful tool in diagnosis of invasive
aspergillosis, but sensitivity of latex agglutination
was poor [2—4]. The detection threshold of CGM
was 1dngml™" [5] In a new sandwich enzyme-
linked immunosorbent assay for detection of
CGM the threshold is reduced to 1 ngml™
Sensitivity was enhanced to 90% {3, 4]. Enk
ment of sensitivity is a risk for lower specificity.
False-positive reactions may occur [5, 61

Materials and methods

Patients

From February to October 1997, all serum samples
from routine screening programmes were {rozen
at —18°C until retesting. We selected 146 sera
from 50 patients (1-10 samples per paticnt) for
retesting. All samples selected were from patients
wilh positive histology, mdio?ogv and cultures, or
at least one positive serum in routine serology,
and all sera from premature infants. Patients charts
of the selected patients were oblained from the
archives. Autopsy protocols of all deceased patients
during the period \Ft“bru.ry October 1997) were
checked for the diagnosis of Aspergillus infection.
Patients were divided into four groups: (1) proven
infection, patients with clinical signs of aspergiliosis
and positive histology (five patients); (2) probable
mfecaon patients with Lhn'(‘ai signs ')f dspgrgﬂios S
and positive cultures {six paticﬁs\, (8) suspected
-tion, patients with clinical signs of aspergillosis
and positive racdiology without detection of patho-
gens in pulmonary specimen {cight patients); (4)
unlikely infection, patients without clinical signs of
aspergillosis (25 patients); and (5) paediatric
patients (six patients). Patient characteristics of
groups |, 2, 3 and 5 arc shown in Table 1.

ELISA

Platclia® Aspergillus ELISA was obtained from a
single batch (7G015U/expiry date March 1998)
from Sanofi Pasteur, Freiburg, Germany. Retesting
of sera was med exactly according to the
manufacturer’s instructions. Poql 5vc and ne
control sera were tested in duplicate. Cut-

e
>

were tested four times. Reading of plates was
performed in a Dynatcch MRX Microplate
Reader, Dynatech, Denkendorf, Germany at
lambda 450 nm and 630 nm.

Results

We tested 783 serum Samples in routine screening
programmes: 44 samples witl (5. b%)
CGM (index>1.5) and 18 with doubtiul (2.3%)
results (index, 1.0-1.5). Retest results, 29 patients
urned from positive (or doubtinl) to negative,
including one patient with probable aspergillosis.
Serum samples from 18 paticnts with CGM index
>1.0 in routine testing remained >1.0. One
natient turned from negative (Index 0.91) to doubt-
ful (Index 1.19). Table 2 shows the results of

patients with proven, probable and suspected
“sbergz/lus infection, and the results of samples from
paediatric patients. All patients with proven asper-
gillosis showed positive CGM results during their
infection. Group 5 consists of eix premature
infants. One child had a negative result and five
children had positive results (one to three positive
samples).

Discussion

The enhanced sensitivity of the Platelia® ELISA

way lead to false-positive reactions in routine
testing. In our serology laboratory, we pay atten-
tion to the most common reasons for false-positive
reactions: we do not proceed cultures in the
serology laboratory and indoor plants are not
sent. We keep test tubes and microtitre plates
in plastic containers to avoid prolonged air contact
and cor ination with dust. Nevertheless, false-
positive results occur. Positive results should be
confirmed by retesting the first positive sample

and testing a second specimen, as proposed in the
instruction leaflet of the manufacturer.

The test results of spemmcns from adults in our
evaluation showed 100% sensilivity in proven
Aspergilius infections. Sensitivity of CGM results
was superior to culture and radiology. Both of
these methods failed to detect aspergillosis in
patient 5 of this group.

Patients with probable aspergillosis showed
diflerent results. Only three patiez:zs with probable
aspergiliosis had detectable CGM (patients 6, 7
and 24}, Patients 2 and 7 died. In their autopsy
saraples Aspergillus spp. could not be detected
macro- or microscopically. It is possible that they
had, despite some positive cultures, a non-invasive
mfecnon The negative or doubtful CGM results
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Tabie . Summary of patient characteristics
Patient Sex Age (years)  Ward Underlying disease and/or condition Group character
number
1 Female 76 1cU f.ung fibrosis, steroid therapy Patients with proven
3 Male 66 cT NHL, PCT aspergillosis
4 Male 30 Medical HD, BMT
5 Female 27 10U MDS, BMIL, pancytopenia, GVHD, steroid therapy
17 Female 74 wceu Alcoholism, pancreatitis, steroid therapy
2 Male 68 cu Listeria meningilis, alccholism Patients with probable
6 Male 53 Medical ~ AML, PCT, neutropenia i
7 Female 77 ICU Intra-abdominal absces;> surgery, sepsis
8 Male 75 Medical  Tuberculosis, vasculitis, steroid therapy
24 Temale 38 1ICU AML, PCT, neutropenia
25 Male 56 Medical ~ AML, PCT, neutropenia
9 Female 38 ICU Patients with suspected
10 Female 37 IcU NHL, BM'L, PC aspergillosis
11 Female 63 Medical  ALL, PCT, neutropenia
12 Male 68 Medical ~ MDS, COPD, PCT, neuiropenia
13 Male 57 Medical AML, PCT, ncutropenia
14 Female 21 Medical ~ HD, BMT, P neutropenia
15 Male 53 Medical ~ AML, PCT, neutropenia
16 Female 39 Medical ~ AML, PCT, neutropenia
Patient Sex Age (days) Vard Underlying disease and/or condition Premature infants
number
18 Female 58 co 26th week of gestation, birth weight 800 g, RDS III°
19 Male 19 jlo18] 24th week of gestation, birth weight 800 g
20 Male 9 IcU 28th week of gestation, birth weight 1095 g, RDS IIiI°
21 Male 19 iCu 28th week of gestation, birth weight 1300 g
22 Female 49 cu 24th week ol gestation, birth weight 525 g, RDS 1°
25 Male 136 CcUu 24th week of gestation, birth weight 400 g, RDS 1V®
ALL, acute lymphoblastic leukaemia; AML, acute myeloid leukaemia; BMT, bone marrow transpiantation; COPD, chronic
obstructive pulmonary disease; GVHD, graft-versus-host disease; HD, Hodgkin’s disease; ICU, intensive care unit; MDS,
myelodysplastic syndrome; NHL, non-Hodgkin’s lymphoma; PC'T, polychemotherapy; RDS, respiratory distress syndrome.

go well together with colonization. Patient 25
developed infection after neutropenia and survived
with cAmB therapy. His sera showed high
antibody  ttres (IHA  (indircct  immuno-
hemaggiutination)' >1:640). CGM was not
detectable in both sera that we received. The last
patient in this group without positive CGM results
was patient 8. Only one of seven cultures yielded
Aspergillus niger. Alfhougn he improved under itra-
conazole (the only anti-infective agent he received),
it is possible that we cultured a contaminant or a
temporary colonization. False-positive reactions
did not occur in the groups with adult patients.
The results of our evaluation for adult patients are
similar to other evaluations [7].

Rohrlich ¢ al. [6] evaluated the Platelia® ELISA
with 37 paediatric patients. In their study, only 12
false-positive results (3 7%) oc
their patients ranged from 5 months to 18 years.
All patients were neutropenic under chemotherapy
or were recipients of bone marrow transplantation
(BMT). Our test and retest results of sera obtained
from premature infants are not explainable. Five
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curred. The age of

of the infants had no sign of Aspergillus infection,
but four of them had positive CGM results. One
child (patient 22) had a positive blood culture.
The blood culture yielded Cardida albicans. She
received antifungal therapy and survived her infec-
tion. A case of fungaemia with Candida albicans and
a false-positive resull using Platelia® ELISA had
been “epolted before [8]. Another child (patient
20) with clmlc&iy suspected  fungal infection
received antifungal thcrapy (cAmB). A blood cul-
ture and two tracheal aspirates remained sterile.
PCR results from tracheal aspirate for Adenovirus,
Mycoplasma  pneumoniae, ~ Chlemydic  preumonice,
Parainfluenzavirus 1+3, RSV and Enterovirus A+
were negative. His CGM after the course of
therapy remained positive, and he died during a
second episode of sepsis.

Autopsy resulis: Lung, kidney, liver, splecn and brain
were free of Aspergillus spp. Cause of death was
bronchopulmonary dysplasia. Two of the other
three children survived without antifungal therapy.
The last child received cAmB for fever under







