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Abstract

Objective This study aims to determine the diagnos-

tic utility of galactomannan enzyme immunoassay

(GM EIA) in invasive aspergillosis (IA) in children

with hematological malignancy (high risk population)

in terms of sensitivity, specificity, negative predictive

value (NPV) and positive predictive values (PPV) at

various cut offs while validating the revised EORTC/

MSG 2019 criteria in order to obtain the best cut-off.

Material and Methods For 100 pediatric patients,

serum and respiratory samples were collected. Clinical,

mycological workup (potassium-hydroxide mount,

fungal culture) and GM EIA was done to classify

proven, probable, and possible IA as per EORTC-MSG

guidelines,2019. Sensitivity, specificity, PPV and NPV

were calculated of GM indices at cut-off 0.5, 0.7 and 1,

and validated with revised EORTC -MSG, 2019.

Results Of 100 patients enrolled, 75were diagnosedwith

ALL, 14 with AML, two with Hodgkin’s, three had non-

Hodgkin lymphoma, and six had undifferentiated leukemia.

With routine mycological findings, 51 were classified as

probable IA, 11 as possible IA, and 38 as no IA.Aspergillus

flavus was the most prevalent on culture (56.9%, 29/51)

followedbyA. fumigatus (29%,15/51)A.niger (7.8%,4/51),

A. terreus (3.9%, 2/51) andA. nidulans (2%, 1/51).GMEIA

demonstrated sensitivity 82.3%, specificity 97.4%, PPV

98.1%, and NPV 77.1% at cut-off 0.67 when comparing

probable/possible IAv/s no IAgroups.TheGMEIAhad the

best sensitivity (82.4%), specificity (81.8%), PPV (95.5%),

andNPV (50%) at cut off 0.78 when the probable IA group

was compared to the possible IA. Seven patients succumbed

of whom 5 had GMI C 2.

Conclusion This study deduces the optimal cut-off

for serumGMEIA to be 0.67 obtained byROCanalysis

when comparing possible and probable IA versus no IA

and reinforces the definition of probable category of

EORTC-MSG criteria, 2019. At 0.5 ODI the sensitivity

(87.1%) and NPV (80.5%) are high, thus making it the

most suitable cut-off for detecting true positive and

ruling out IA respectively, in pediatric patients with

hematological malignancy. GM EIA when performed

adjunctive to clinico-radiological findings can prove to

be screening, diagnostic and prognostic test for IA in

pediatric hematological malignancy patients.

Keywords Serum galactomannan enzyme

Immunoassay � Invasive aspergillosis �
Pedriatrichematological malignancy � GM cutoff for

IA in high risk group

Introduction

Invasive aspergillosis (IA) is a major life-threatening

opportunistic infection in hematological malignancy
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patients, especially in the pediatric age group. IA

accounts for more than 80% of invasive fungal

diseases (IFD), and along with invasive candidiasis

(IC) the burden is more than 95% of all IFD in all risk

groups [1–4] Worldwide estimates reveal that over 1.8

million cases of IFDs occurred in 2017, out of which

around 250,000 cases were IA [5, 6].

Although clinical signs are nonspecific, any early

radiological finding on high resolution computed

tomography (HRCT) scan with culture-negativity

raises the suspicion. Galactomannan enzyme

immunoassay (GM EIA) has proven to be a corner-

stone in diagnosis of IA in children with hematological

malignancy where invasive sampling can be life

threatening and often contraindicated. GM is a

soluble, heat stable polysaccharide in cell wall of

Aspergillus species, detected in serum, bronchoalve-

olar lavage (BAL) fluid and cerebrospinal fluid (CSF),

5–8 days before onset of symptoms and 7–12 days

prior to HRCT abnormalities. This provides a window

of opportunity to start pre-emptive antifungal therapy

[7].

The European Organization for Research and

Treatment of Cancer (EORTC) and the Mycoses

Study Group (MSG) devised a classified IFD into

possible, probable, and proven categories based on

host factors, clinical features, histopathology, radio-

logical and mycological investigations and in 2019

updates established pediatric-specific IFD definitions

which include GM EIA as a criterion [8].

Definitive diagnosis is made by direct demonstra-

tion of fungal elements or a positive culture from the

tissue obtained by invasive procedure such as trachea-

bronchial biopsy. In the pediatric hematological

malignancy patients, it is often not compliable due to

grave complications of thrombocytopenia and coagu-

lopathy [9, 10]. Positive microscopy and cultures from

nonsterile samples lower respiratory specimen along

with GM EIA positivity in high-risk patients are

strongly suggestive of probable IA. Expedient diag-

nosis of IA is of paramount importance for overall

patient management and preventing mortality.

Objectives

The objective of this study is to determine the

diagnostic utility in terms of sensitivity and specificity

of serum GM EIA in IA in pediatric patients with

hematological malignancy. To evaluate the GM EIA

findings at cut-off ODI 0.5,0.7, 1 with EORTC/

MSGcriteria2019 [8].

Materials and Methods

This study was conducted at Safdarjung Hospital, a

tertiary care center in New Delhi in the departments of

Microbiology, Pediatrics, and Radiodiagnosis over the

period of 18 months from December 2020 to June

2022. A total of 100 pediatric patients, aged between 1

to 12 years with diagnosed hematological malignan-

cies were included in the study. The patient selection

was done considering the clinical features, host factors

etc. given in context to pediatric patients in the revised

EORTC/MSG guidelines, 2020. These patients were

antifungal naı̈ve with high degree of suspicion for IFI.

For all patients informed consent were taken from the

parents/guardian. Following patients were excluded;

infants and neonates due to high index of GM false

positivity, patients on piperacillin tazobactam and

patients with other hematological disorders on

immunosuppressive therapy. Statistical analysis was

done using the statistical software SPSS Version 21.0

(IBM, USA). Ethical clearance was obtained.

For each patient 2 ml of blood was collected under

aseptic condition and transported immediately to the

laboratory. Patients were pretreated with nebulised

salbutamol and then hypertonic saline for sputum

induction. High volume induced sputum was col-

lected, quality of sputum accessed by microscopic

examination and then processed as per protocol as per

protocol mentioned in prior study [11] Briefly for high

volume culture (HVC), an aliquot of undiluted spec-

imen upto 1 ml was cultured on two Sabouraud’s

dextrose agar (SDA) incubated at 30 �C for upto

14 days and potassium hydroxide mount was done.

Lactophenol cotton blue (LPCB) mount was made

from the growth on the SDA to look for septate

hyphae, conidiophores, and arrangement of conidia for

identification of the fungal species.

Serum GM EIA was performed using Bio-Rad

PlateliaTM Aspergillus Ag kit as per the manufactures’

instructions. Results of GM EIA were analyzed at

optical density (OD) cut-offs 0.5, 0.7, and 1 to

determine the best cut-off satisfying the EORTC/

MSG criteria 2019 [8]. After classifying these patients

into probable, possible and NO IA categories, GM
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positivity in (probable ? possible) v/s NO IA and

probable IA v/s possible IA were analysed using ROC

analysis and the cut-off with best combination of

sensitivity and specificity was determined.

Results

A total of 100 pediatric patients, 63 male 37 female

with median age of 6 years were enrolled in the study

and taking into consideration the host factors, radio-

logical findings, and mycological findings, they were

categorised into proven, probable, possible, and no

evidence of IA according to EORTC/MSG 2019

guidelines.

Out of 100, 61 patients were diagnosed cases of

B-cell ALL (most common), followed by T-cell ALL

14, AML 14, 3 cases of non-Hodgkin’s lymphoma, 2

of Hodgkin’s lymphoma and 6 as unclassified/undif-

ferentiated leukemia as shown in Table 1. Forty six

percent of patients with B-cell ALL (28/61), 57% (8/

14) T-cell ALL, 42% (6/14) AML,33% (1/3) cases of

NHL, 100% (2/2) cases of Hodgkins lymphoma and

66% (4/6) cases of undifferentiated leukemia patients

were categorized as probable IA, satisfying the

EORTC/MSG guidelines. There was no significant

association (Fisher’s exact test) between the type of

hematological malignancy in this study cohort and

occurrence of IA (p value = 0.304).

Fever was the most common presenting symptom

(82%), followed by cough (40%), pleuritic chest pain

(24%), dyspnoea (16%), sore throat (7%), hemoptysis

(5%), symptoms of malignancy like weight loss

(16%), lymphadenopathy (13%) and other clinical

features like loss of appetite, poor growth, diarrhoea,

vomiting, epistaxis, gum bleeding, pain abdomen,

bone pain, rash, in 36% patients. None of the clinical

features were significantly associated with IA cases at

the time of presentation.

Chest imaging by X-ray and/or HRCT scan was

done for all the patients. For 94 of the patients HRCT

was performed. For 6 patients, chest Xray was the sole

radiological investigation. 58 (58%) patients had

significant findings, most common being reticular

alveolar infiltrates (52% of the positive findings). The

classical radiological features of IA, i.e., halo sign and

cavity on HRCT scan was present in 3 and 4 cases,

respectively. Other radiology findings were non-

specific consolidations (15), ground glass opacities

(12), pleural effusion (2), perihilar infiltrates (2) and

mass lesion (1). Of the 58, 49 patients were diagnosed

as probable IA and 9 as possible IA. In these probable

cases the radiological finding was non-specific. How-

ever, there was a statistically significant association of

HRCT scan abnormality with true positives for GM

(p\ 0.001).

In the fungal cultures 51% (51/100) yielded growth

positive for Aspergillus and 49% (49/100) of the

patients were culture negative. In the aetiological

profile Aspergillus flavus was most common 56.8%

(29/51) followed by A. fumigatus 29.4% (15/21) A.

niger 7.8% (4/51) A. terreus 3.9% (2/51) and A.

nidulans 1.9% (1/51). With routine mycological

findings, 51 were classified as probable IA, 11 as

possible IA, and 38 as no IA.

Serum GM was measured in all (n = 100) patients.

As per PlateliaTM Aspergillus antigen kit ELISA

literature, the significant cut-off ODI C 0.5 was taken.

59 (59%) patients were GM positive and 41 (41%)

seronegative at this cut-off.

Out of the 59 positive cases, 49 (83%) were

diagnosed as probable IA and 5 (8.4%) as possible IA.

False positive GM C 0.5 was found in 5 (8.4%)

patients in association with Candida sepsis in 1

patient, grade III/IV mucositis in 2 patients and 2

patient had no identifiable cause.

Performance of GM EIA at different ODI cut-

offs C 0.5, C 0.7 and C 1.0 was compared with

Table 1 Distribution of

hematological malignancy

in the patients enrolled in

the study

Diagnosis Frequency Percentage % 95%CI

AML 14 14.0 8.1–22.7

B-cellALL 61 61.0 50.7–70.4

T-cellALL 14 14.0 8.1–22.7

NHL 3 3.0 0.8–9.2

HL 2 2.0 0.3–7.7

Undifferentiated/unclassified 6 6.0 2.5–13.1
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fungal culture from nonsterile sites and sensitivity,

specificity, PPV and NPV for GM EIA were calcu-

lated. The findings observed are mentioned in Table 2.

The best cut-off observed was C 0.7 at which sensi-

tivity, specificity, PPV and NPV were 88.2%, 91.8%,

91.8 and 88.2, respectively.

Serum GMEIA results were benchmarked against

the revised EORTC/MSG 2019 definitions for IA [8].

Taking these definitions are reference standard [10],

sensitivity, specificity, PPV and NPV of GM EIA

calculated at cut-off ODI C 0.5 were 87.1%, 86.8%,

91.5 and 80.5 for proven / probable / possible IA. The

specificity and PPV increased to100% at cut-off C 0.7

and C 1 shown in Table 3. ROC curve analysis was

done to determine the best cut-off and it was found to

be 0.67 ODI depicted in Fig. 1.

While comparing probable IA versus possible IA

groups sensitivity, specificity, PPV and NPV detected

at cut-off C 0.5 were 96.1%, 54.5%, 90.7 and 75

respectively. On increasing the cut-off ODI to C 0.7

and C 1, specificity and PPV increased to 63.6% and

91.8 respectively at ODI C 0.7 and 81.8% and 93.8

respectively at ODI C 1 represented in Table 4.

Sensitivity although, decreased drastically. ROC

curve analysis was done to determine the best cut-off

and it was found to be 0.78 ODI and depicted in Fig. 2.

The outcome of the patients was determined in

terms of the number of patients (n) who were

discharged after a successful chemotherapy and/or

antifungal therapy (87), had in-hospital mortality (7)

or developed complications of respiratory failure and

required ICU admission (6). Of the 87 patients who

were discharged, 43 were diagnosed as probable IA, 9

as possible IA, and 37 with no evidence of IA. GMI

ranged from 0.5 to 3.9 in the probable category. Of the

patients that required intensive care 3 were diagnosed

as probable IA, 2 as possible IA, and 1 with no

evidence of IA. In the possible and probable IA

category, GMI ranged from 0.4 to 1.5. Out of the 7

patients that succumbed, 5 were diagnosed as probable

IA and 2 had no evidence of IA. In probable IA

patients who died GM index was C 2. The patients in

the no IA category had associated Candida sepsis.

Discussion

IA is one of the most common IFI in children with

hematological malignancy, leading to significant

morbidity and mortality [12]. The present study was

undertaken to assess the diagnostic utility of GM EIA

in pediatric patients with hematological malignancy

with suspected IA.

In accordance with EORTC/MSG criteria 2019,

51% (51/100) cases were diagnosed as probable IA

and 11% (11/100) cases as possible IA. There were no

cases of proven IA because invasive sampling for

tissue or biopsy specimens could not be done [9, 10].

In this study, 45.0% of the patients were in the

induction phase of chemotherapy whereas 33.0% and

22.0% were in the consolidation and maintenance

phase, respectively. Similarly in the recent retrospec-

tive study from Turkey, 77% of the patients in the

probable IA category had received induction

chemotherapy [13], Although dissimilar findings in

the study cohort were observed in another study from

North India, where 23% of patients were in the

delayed intensification followed by maintenance

phase [14].

The most common associated risk factor for IA in

this study was febrile neutropenia, presented in27% of

the children, followed by pancytopenia due to bone

marrow suppression in 6% and in 2 out 3patients who

received a corticosteroid therapy[ 20 days prior to

admission. GM was also positive and they were

eventually categorized as probable IA. Of the 27

patients with febrile neutropenia, 16 were categorized

as probable IA, 2 as possible IA and 9 patients as no IA

due to lack of corroborative mycological and radio-

logical evidence. In a prior study from North India,

similar findings were obtained and febrile neutropenia,

induced by intensive chemotherapy, was the most

common associated risk factor for IA [14].

As far as radiological features are concerned;

HRCT evidence of reticular alveolar infiltrates (non-

specific) was the commonest finding and was associ-

ated with higher GM positivity (24/59). The classical

Table 2 Performance of GMEIA at various cut-offs in the

study population

Cutoff values of GM EIA

0.5 0.7 1.0

Sensitivity(%) 96.0 88.2 58.8

Specificity(%) 79.6 91.8 95.9

PPV 83.0 91.8 93.7

NPV 95.1 88.2 69.1
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features of IA like halo sign and cavity were present in

only 3 and 4 cases respectively. There was a statis-

tically significant association of CT scan finding with

true positives for GM (p\ 0.001). Similar observa-

tions were made in EORTC/MSG 2019 guidelines

where in the authors stated that HRCT findings are less

specific in children than those reported in adults [8].

and in a prior study from North India, where the most

common CT-scan finding was multiple pulmonary

nodules [14]. In contrast to this, in another study from

Table 3 Performance of GMEIA for predicting EORTC diagnosis: Proven / Probable / Possible IA vs No IA

Variable Sensitivity(CI) Specificity(CI) PPV(CI) NPV(CI) Diagnostic accuracy (CI)

GMI(Cutoff:0.67byROC) 82.3%(70–91) 97.4%(86–100) 98.1%(90–100) 77.1%(63–88) 88.0%(80–94)

GMI(Cutoff: C 0.5) 87.1%(76–94) 86.8%(72–96) 91.5%(81–97) 80.5%(65–91) 87.0%(79–93)

GMI(Cutoff: C 0.7) 79.0%(67–88) 100.0%(91–100) 100.0%(93–100) 74.5%(60–86) 87.0%(79–93)

GMI(Cutoff: C 1) 51.6%(39–65) 100.0%(91–100) 100.0%(89–100) 55.9%(43–68) 70.0%(60–79)

GMI(Cutoff: C 1.5) 30.6%(20–44) 100.0%(91–100) 100.0%(82–100) 46.9%(36–58) 57.0%(47–67)

Fig. 1 ROC curve analysis showing diagnostic performance of

GM EIA in predicting EORTC diagnosis: Proven / Probable /

Possible IA vs No IA (n = 100)

Table 4 Performance of GMEIA for predicting EORTC diagnosis: Probable IA vs Possible IA

Variable Sensitivity (CI) Specificity (CI) PPV(CI) NPV(CI) Diagnostic accuracy (CI)

GMI(Cutoff:0.78byROC) 82.4%(69–92) 81.8%(48–98) 95.5%(85–99) 50.0%(26–74) 82.3%(70–91)

GMI(Cutoff:[ 0.5) 96.1%(87–100) 54.5%(23–83) 90.7%(80–97) 75.0%(35–97) 88.7%(78–95)

GMI(Cutoff:[ 0.7) 88.2%(76–96) 63.6%(31–89) 91.8%(80–98) 53.8%(25–81) 83.9%(72–92)

GMI(Cutoff:[ 1) 58.8%(44–72) 81.8%(48–98) 93.8%(79–99) 30.0%(15–49) 62.9%(50–75)

GMI(Cutoff:[ 1.5) 37.3%(24–52) 100.0%(72–100) 100.0%(82–100) 25.6%(14–41) 48.4%(35–61)

Fig. 2 ROC Curve analysis showing diagnostic performance of

GMI in predicting EORTC diagnosis: Probable IA vs Possible

IA (n = 62)
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Turkey classical radiological findings on HRCT were

obtained that had a strong statistically association with

GM positivity and thus the clinicians advised CT scan

in all febrile neutropenic patients without waiting for

GM results [15]. In a recent study from North India on

adult patients with blood malignancy and disorders

enrolled for a hematopoietic stem cell transplantation

(HSCT), the authors concluded that positive serum

GM antigenemia, a history of invasive pulmonary

aspergillosis (IPA) and EORTC clinical criteria of

chest HRCT in pre-HSCT strongly indicated post-

HSCT IPA [16].

In the fungal cultures, 51% of all induced sputum

collected yielded growth positive for Aspergillus in

this study. The reported rates of sputum culture pos-

itivity for Aspergillus spp. varies widely, which prob-

ably reflects the variability in inclusion criteria and the

small number of participants included in some studies.

Our patient population was already at high risk for

invasive aspergillosis and this selection bias may

explain the high positivity. Some studies in different

patient population have reported sputum positivity up

to 56% [17] In another study similar technique for

fungal culture using high volume undiluted sputum

was adopted which resulted in better yield of

Aspergillus growth [11].

The most common species isolated on culture was

A. flavus, followed by A. fumigatus. In the study from a

private tertiary care centre, New Delhi, relatable re-

sults were observed [18]. In a prior study from this

institute done in adult population similar results were

observed, where A. flavus again was the most common

species isolated [19]. In a study from a reference

centre in North India, air sampling was done in North

India which revealed the presence of increased

concentration spores of A. flavus, owing to the hot

and humid tropical climate, resulting in greater

incidence of A. flavus related infections [20].

GM presence in the circulation correlates with

invasive growth of Aspergillus through the pul-

monary capillaries, and angio-invasion has been

correlated with fungal burden and GM production.

This explains the variable performance of serum GM

in different patient populations. Serum GM is

detectable in patients with hematological malignan-

cies and allogeneic hematopoietic stem cell transplant

recipients who have a higher burden of disease [21]

The patients included in this study are children with

diagnosed hematological malignancy – particular

patient cohort. The patient selection is done consid-

ering the clinical features, host factors, etc. given in

context to pediatric patients in the revised EORTC/

MSG guidelines in 2019 and GM is used as an

adjunctive tool to diagnose IA. The numbers in our

study reflect the risk group (hematological malig-

nancy), high burden of aspergillosis in this patient

group. Furthermore, the EORTC/MSG revised guide-

lines in 2019 [8] state GM assay performs similarly in

children and adults when used as an adjunctive tool to

diagnose IA, as was seen in this study and prior studies

[22, 23] In this study the best optimal cut-off for GM

antigenemia obtained by ROC analysis was deter-

mined to be 0.67. Different authors in various studies

have found wide range of sensitivity, specificity, NPV,

and PPVwhile testing serum GMEIA at different ODI

cut-offs. A comparison of performance of GMEIA in

diagnosis of IA in pedriatric population in different

national and international studies is depicted in

Table 5.

Antifungal prophylaxis is given in these patients

with hematological malignancy, but for this study, the

first serum sample for GM and respiratory samples for

fungal culture were collected before initiation of

antifungal prophylaxis. GM testing has shown

decreased sensitivity from 80 to 30% and reduced

isolation of molds in respiratory samples in patients on

mold active antifugal prophylaxis [24, 25].

The study population being children 1 to 12 years

of age with hematological malignancy and suspected

IFI, performance of bronchoscopy to get tissue sample

or lower respiratory specimen was not feasible. These

children were at risk of life-threatening complications

of thrombocytopenia and coagulopathy, so weighing

the risk and benefit associated, invasive sampling

could not be performed. This is the major limitation of

the study.

Existing diagnostic tools for IA largely rely on

biomarkers like GM detection in serum or BAL, both

of which have their limitations. The use of sputum

sample is non-invasive and Aspergillus detection is

feasible [26]. There is on-going trend of using non-

invasive methods in these settings and have been

found to be equally effective for another organism like

tuberculosis [27].

A high index of suspicion is mandatory, particularly

because of prolonged immunosuppression in these

patients receiving intensive chemotherapy and corti-

costeroid therapy and presence of febrile neutropenia.
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Table 5 Performance of galactomannan assay in diagnosis of IA in pediatric patients in different national and international studies

Study year place GM Odi cut OFF Total Samples Sensitivity

%

Specificity

%

NPV PPV

Jha et al. [14], PGI

Chandigarh

0.5

0.7

1

1.5

95

Proven (1)* Probable (1)

Possible (23)

No IA (70)

*in autopsy

84

76

60

40

38

58

93

100

87

87

87

82

33

39

75

100

Dinand et al. [18]

SGRH, Delhi

0.7

*for single

serum GM

145

Proven (5)

Probable (15)

Possible (25)

No IA (100)

82.2 82.5 94.4 56.1

Badiee et al. [31],

Iran

0.2 62

Proven (1)

Probable (9)

Possible (9)

No IA (43)

91 90 83.3 94.7

Fisher et al. [23]

USA

0.5

1

198

Proven* Probable* Possible*

*not mentioned

13

13

96

98

89

89

30

43

Choi et al. [32],

Korea

0.5 99

Proven(6)

Probable(17)

Possible(16) No IA(60)

91.3 81.7 96.1 65.6

Avcu et al. [15],

Turkey

0.5 141

Proven and Probable (5) Possible ()*

No IA ()*

*not mentioned

Not

mentioned

Not

mentioned

21.7 51.4

Gefen A et al. [33]

Israel

0.5 46

Proven (0)

Probable (4)

Possible (14)

No IA (28)

80 66 96 22

Özen et al. [34]

Turkey

0.5

1.0

1.5

IA (59)

No IA (351)

86.9

85.7

84.2

59.8

80

88

97.2

97.9

98.1

Not mentio

ned

Çağlar et al.

[13]

Turkey

0.5 104 Not

mentioned

Not

mentioned

Not

mentio

ned

39.4

0.7 Proven (2) 43.2

1.0 Probable (27) 47.2

1.5 Possible (34) 50

No IA (41)

Present study

(Proven /

probable /

0.5 100 87.1 86.8 80.5 91.5

0.7 Proven (0) 79 100 74.5 100

1.0 Probable (51) 51.6 100 55.9 100
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While a significant radiological finding on chest

HRCT scan highly suggests IA, a normal chest

radiograph does not rule out IA. Conventional myco-

logical investigations essential for deriving a diagno-

sis of IA; however, the sensitivity and specificity of

these parameters are variable. Although isolation and

evidence of Aspergillus from a sterile specimen like

tissue or biopsy is the gold standard, it is not usually

feasible owing to complications of coagulopathy and

thrombocytopenia. GMEIA, when performed adjunc-

tive to clinicoradiological findings and other myco-

logical investigations, can prove as an effective

diagnostic marker for IA. Although the EORTC/

MSG 2019 criteria state a single serum GM positivity

at an ODI of 1 as significant [28], this study suggests

that an ideal serum GM EIA cut-off of 0.67 can define

the probable IA category in pediatric patients with

hematological malignancy. However, at 0.5 ODI the

sensitivity (87.1%) and NPV (80.5%) are better, thus

making it the most suitable cut-off for detecting true

positive and ruling out IA respectively. A negative

GM rules out practically the diagnosis of IA but does

not exclude diagnosis of other IFI. Furthermore,

prompt return to negative GMmay be a good indicator

of clinical response to antifungal therapy and predict

favourable outcome. Although, GM value of C 2 is

associated with higher risk of fatal outcome in high-

risk population with hematological malignancy and

prolonged immunosuppression [21, 29]. Thus, this

study concludes that serum GM can be used as an

effective screening [30], diagnostic and prognostic

marker in the pediatric patients with hematological

malignancy with suspected IA.
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