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Abstract

Background: Patients with prolonged neutropenia and/or severe underlying immunosuppression are at the
greatest risk for disseminated aspergillosis. This study was undertaken to determine the incidence of invasive
aspergillosis by Platelia Aspergillus enzyme-linked immunosorbent assay ELISA kit in high risk children admitted to
the hematology ward of Dr. Faghihi hospital, Shiraz University of Medical Sciences, Iran.

Materials and Methods: From Oct. 2006 to Jun. 2008, 62 patients with hematologic malignancies were followed
and evaluated for invasive aspergillosis in Shiraz. All clinical samples were cultured and a direct microscopic examina-
tion was performed. Blood samples were cultured by bedside inoculation to BACTEC medium.

Blood samples were collected prospectively once a week and stored at —20 °C until examination. All the collected
blood samples were assayed for galactomannan antigen using Platelia Aspergillus ELISA kit. Patients were classified
according to the diagnostic criteria set by the European Organization for Research and Treatment of Cancer-Mycosis
Study Group.

Results: The female-to-male ratio was 22:40, and mean age of the patients was 9.3 years. The sensitivity, specificity,
negative and positive predictive values of the ELISA method were 91%, 90%, 83.3%, and 94.7%, respectively. Galacto-
mannan antigen test was positive in 1 proven, 8 probable, and 2 possible cases. The incidence rate of invasive
aspergillosis was found to be 16.7%.

Conclusion: Considering the incidence of invasive aspergillosis and the corresponding morbidity and mortality rates
in patients with hematologic disorders, it seems that more efficient methods are in demand for early diagnosis and
thereby promoting the patients’ survival.
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Introduction

Invasive aspergillosis (IA) in children is different
from that in adults in terms of signs, symptoms,
associated specific findings, and difficulties in early
diagnosis. Patients with prolonged neutropenia
and patients with severe underlying immunosup-
pression are at the greatest risk for IA.%? Early
detection of IA is difficult due to the lack of
sufficiently sensitive and specific diagnostic tools.
Conventional diagnosis of IA is dependent on
culture and histopathologic examination of the
tissue(s) involved.Microscopy and culture of sputum

and bronchoalveolar lavage samples, and blood
culture are insufficiently sensitive for proper diagno-
sis. Most IA cases are detected only at autopsy and
biopsy from the infected tissue which is not always
available in patients with a severe underlying condi-
tion. Therefore, diagnosis depends on a combina-
tion of clinical and radiologic signs, and clinical
experiences. A serum enzyme-linked immunosorb-
ent assay (ELISA) has been developed for the detec-
tion of circulating galactomannan (GM), which is a
major constituent of Aspergillus cell wall.

This study was undertaken to determine the
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incidence of invasive aspergillosis by Platelia
Aspergillus ELISA kit in high risk children admitted
to hematology ward of Dr. Faghihi hospital, Shiraz
University of Medical Sciences, Shiraz, Iran.

Materials and Methods

From Oct. 2006 to Jun. 2008, 62 patients with
hematologic malignancies who had received
chemotherapy were followed and evaluated for
invasive aspergillosis during their hospitalization, in
Shiraz. All clinical samples (e.g. cerebrospinal fluid,
pleural and abdominal tap, bronchoalveolar lavage,
and sputum) were examined for Aspergillus
infections during the follow-up. All the samples
were cultured on Sabouraud Dextrose Agar (Merck,
Germany) with chloramphenicol and direct micro-
scopic examination was performed. Blood samples
were cultured by bedside inoculation to BACTEC
medium (Becton-Dickinson, Sparks, MD, USA).
Serum samples were collected prospectively once a
week and stored at —20 °C until galactomannan test
examination. All the sera were assayed for galacto-
mannan antigen using Platelia Aspergillus ELISA kit
(Double —Sandwich ELISA Platelia; Sanofi Diagnos-
tics Pasteur, Marnes La Coquette) according to the
manufacture’s protocol. Patients were classified
according to the diagnostic criteria of the European
Organization for Research and Treatment of
Cancer-Mycosis Study Group (EORTC/MSG).3 Sera
from 10 healthy volunteers were used as negative
control.
The ethics committee of Clinical Microbiology
Research Center, Shiraz University of Medical
Sciences has reviewed and approved the study
regarding the patients’ written consents before
participation in the study.

Results

A total of 101 sera from 62 patients were exam-
ined for GM antigen. The female-to-male ratio was
22:40. Mean age of the patients was 9.3 years
(range: 2-16 years). Twelve patients (19.4%) had
acute myelocytic leukemia, 29 (46.8%) acute
lymphocytic leukemia, and other patients had aplas-
ticanemia, pancytopenia, chronic myelocytic leuke-
mia, and chronic lymphocytic leukemia, who all
received chemotherapy. The etiologic agents were

A. flavus (3 patients), A. fumigatus (6 patients), and
Aspergillus spp. (2 patients). Most of aspergillosis
infections occured in patients with acute myelo-
cytic leukemia. None of the patients with IA had a
positive blood culture result. Lung was the most
infected site followed by sinusitis. Six patients died
despite the antifungal therapy they received.

The index of GM detection with platelia test in
the study was 0.2 ng/ml. Of the 10 patients with
proven and probable aspergillosis, and 9 cases with
possible criteria according to EORTC/MSG criteria,
GM antigen test was positive in 1 proven, 8
probable, and 2 possible cases. Of the 43 patients
with no clinical or mycological evidence of IA, GM
antigen was positive in two patients (false-positive
test results), therefore, the sensitivity, specificity,
and negative and positive predictive values of the
ELISA method in patients with proven and probable
IA were 91% , 90%, 83.3%, and 94.7%, respectively.
The incidence rate of invasive aspergillosis in
patients was found to be 16.7%. The results of GM
in all of healthy volunteers were < 0.2 ng/ml.

Discussion

Invasive aspergillosis is one of the most impor-
tant infectious complications in patients with
neutropenia.* The overall case fatality rate (CFR) for
IA was 58% in a review of 1,941 patients from 50
studies, regardless of antifungal therapy.® Nosari et
al. reported that among 675 acute leukemia
patients, the incidence of proven or probable
aspergillosis was 7.1%.6 There are a few studies
about IA in pediatric patients. Invasive aspergillosis
in children is associated with even greater mortal-
ity: 68% to 77%.”1% The mortality of untreated IA is
nearly 100% in some patient groups, and the
overall survival rate among the patients treated
with amphotericin B is 34%.11,12 A higher mortal-
ity rate is seen in those with greater degrees of immu-
nosuppression, particularly after transplantation.® In
the present study, 54.5% of the patients with IA
died in spite of antifungal therapy.

Radiologic evaluation has a foundational role in
IA diagnosis; however, there have been recent
advances in noninvasive alternate markers of many
diseases. In adult series of pulmonary aspergillosis,
50% of cases show cavitations and 40% air crescent
formation.? In one 10-year review of 27 consecutive
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pediatric patients (mean age: 5 years), there was
central cavitation in small nodules in 25% of
children and no evidence of air crescent formation
within any area of consolidation.'* In the current
study, none of the patients presented air crescent
formation, but infiltration and cavitations were
shown in pulmonary infections.

In some studies, the sensitivity and specificity of
the GM test were 88.6% and 97.5%, respectively, in
adult patients. The sensitivity increased to 100%,
and the specificity dropped to 89.9% in children.?®
This is similar to the sensitivity and specificity rates
in the present series of pediatric patients (91%,
90%).

Some aspects of |A care appear to be the same in
adults and children (e.g. blood cultures are rarely
positive), but there are important basic epidemio-
logic, pathophysiologic, and therapeutic differ-
ences between children and adults with IA. Differ-
ences include infective organism, predisposing
factors, and site of infection. In our region, the
incidence of aspergillosis in adults was 7.2%,® and
in pediatric oncology ward was 16.7%. There are
very few studies calculating the incidence of pediat-
ric 1A, thus we are not able to compare ours with
them.

Most patients had pulmonary aspergillosis, and
lung was the most frequent site of disseminated
aspergillosis.’’1® A large National Institute of
Allergy and Infectious Diseases Bacteriology and
Mycoses Study Group study reviewed 256 isolates
of Aspergillus spp. in patients with IA from 24 medi-
cal centers;?° A. fumigatus constituted 67% of
isolates, whereas A. flavus was the second most
common isolate with 16% incidence. In our study,
pulmonary infections were the most common
infection and A. fumigatus was the most frequent
etiologic agent.

Conclusion

Considering the incidence of invasive aspergillo-
sis and the corresponding morbidity and mortality
rates in patients with hematologic disorders, it
seems that more efficient methods are in demand
for early diagnosis and thereby promoting the
patients’ survival. As demonstrated, Platelia
Aspergillus EIISA kit for detecting galactomannan
antigen can be helpful.

Invasive Aspergillosis in Pediatric Hematology Oncology Ward

Acknowledgement
We would like to thank H. Khajehei, PhD for
linguistic editing.

References

1. Marr KA, Bowden RA: Fungal infections in
patients undergoing blood and marrow transplanta-
tion. Transpl Infect Dis. 1999; 1: 237-46.

2. Herbrecht R, Letscher V, Kurtz JE, Waller J,
Koening H. Amphotericin B lipid complex in the
management of emerging fungal pathogens. J
Infect Dis. 1997; S1: 42-6.

3. De Pauw B, Walsh TJ, Donnelly JP, Stevens DA,
Edwards JE, Calandra T, et al. Revised definitions of
invasive fungal disease from the European Organi-
zation for Research and Treatment of
Cancer/Invasive Fungal Infections Cooperative
Group and the National Institute of Allergy and
Infectious Diseases Mycoses Study Group
(EORTC/MSG) Consensus Group. Clin Infect Dis.
2008; 46:1813-21.

4. Schaffner A. Host—parasite relation in invasive
aspergillosis. Nippon Ishinkin Gakkai Zasshi. 2002;
43:161-4.

5. Lin SJ, Schranz J, Teutsch SM. Aspergillosis
case-fatality rate: systematic review of the litera-
ture. Clin Infect Dis. 2001; 32: 358-66.

6. Nosari A, Oreste P, Cairoli R, Montillo M,
Carrafiello G, Astolfi A, et al. Invasive aspergillosis
in haematological malignancies: clinical findings
and management for invasive chemotherapy
completion. Am J Hematol. 2001; 68: 231-6.

7 . Walmsley S, Devi S, King S, Schneider R,
Richardson S, Ford-Jones L. Invasive Aspergillus
infections in a pediatric hospital: a ten-year review.
Pediatr Infect Dis J. 1993; 12: 673-82.

8 . Abbasi S, Shenep JL, Hughes WT, Flynn PM.
Aspergillosis inchildren with cancer: a 34-year
experience. Clin Infect Dis. 1999; 29: 1210-9.

9 . Shetty D, Giri N, Gonzalez CE, Pizzo PA, Walsh
TJ. Invasive aspergillosis in human immunodefi-
ciency virus-infected children. Pediatr Infect Dis J.
1997; 16:216-21.

10.Denning DW, Marinus A, Cohen J, Spence D,
Herbrecht R, Pagano L, et al. An EORTC multicenter
prospective survey of invasive aspergillosis in
haematological patients: diagnosis and therapeutic
outcome. J Infect. 1998; 37: 173-80.

[ DOWIll oaded from ijbc.ir on 2025-07-15]

Volume 2 | Number 2 | Winter 2010

69


https://ijbc.ir/article-1-175-en.html

[ Downloaded from ijbc.ir on 2025-07-15]

Badiee et al.

11.Gefter WB, Albelda SM, Talbot GH, Gerson SL,
Cassileth PA, Miller W. Invasive pulmonary aspergil-
losis and acute leukemia: limitations in the diagnos-
tic utility of the air crescent sign. Radiology. 1985;
157: 605-10.

12. Thomas KE, Owens CM, Veys PA, Novelli V,
Costoli V. The radiological spectrum of invasive
aspergillosis in children: a 10-year review. Pediatr
Radiol. 2003; 33: 453-60.

13. Sulahian A, Tabouret M, Ribaud P, Sarfati J,
Gluckman E, Latgé JP, et al. Comparison of an
enzyme immunoassay and latex agglutination test
for detection of galactomannan in the diagnosis of
invasive aspergillosis. Eur J Clin Microbiol Infect Dis.
1996; 15: 139-45.

14.Badiee P, Kordbacheh P, Alborzi A, Ramzi M,
Shakiba E. Molecular detection of invasive aspergil-
losis in hematologic malignancies. Infection. 2008;
36: 580-4.

15. Denning DW. Invasive aspergillosis. Clin
Infect Dis. 1998; 26: 781-803.

16. Walsh TJ, Lutsar |, Driscoll T, Dupont B, Roden
M, Ghahramani P, et al. Voriconazole in the
treatment of aspergillosis, scedosporiosis and
other invasive fungal infections in children. Pediatr
Infect Dis J. 2002; 21: 240-8.

17. Herbrecht R, Auvrignon A, Andrés E, Guille-
main R, Suc A, Eyer D, et al. Efficacy of amphotericin
B lipid complex in the treatment of invasive fungal
infections in  immunosuppressed paediatric
patients. Eur J Clin Microbiol Infect Dis. 2001; 20:
77-81.

18. Perfect JR, Cox GM, Lee JY, Kauffman CA, De
Repentigny L, Chapman S W, et al. The impact of
culture isolation of Aspergillus species: a hospital-
based survey of aspergillosis. Clin Infect Dis. 2001;
33:1824-33.

70

IRANIAN JOURNAL OF BLOOD AND CANCER


https://ijbc.ir/article-1-175-en.html
http://www.tcpdf.org

