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A B S T R A C T

Background

Invasive aspergillosis is the most common life-threatening opportunistic invasive mycosis in immunocompromised patients. A test for

invasive aspergillosis should neither be too invasive nor too great a burden for the already weakened patient. The serum galactomannan

enzyme-linked immunosorbent assay (ELISA) seems to have the potential to meet both requirements.

Objectives

To obtain summary estimates of the diagnostic accuracy of galactomannan detection in serum for the diagnosis of invasive aspergillosis.

Search methods

We searched MEDLINE, EMBASE and Web of Science with both MeSH terms and text words for both aspergillosis and the sandwich

ELISA. We checked the reference lists of included studies and review articles for additional studies. We conducted the searches in

February 2014.

Selection criteria

We included cross-sectional studies, case-control designs and consecutive series of patients assessing the diagnostic accuracy of galac-

tomannan detection for the diagnosis of invasive aspergillosis in patients with neutropenia or patients whose neutrophils are functionally

compromised. The reference standard was composed of the criteria given by the European Organization for Research and Treatment

of Cancer (EORTC) and the Mycoses Study Group (MSG).
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Data collection and analysis

Two review authors independently assessed quality and extracted data. We carried out meta-analysis using the bivariate method. We

investigated sources of heterogeneity by adding potential sources of heterogeneity to the model as covariates.

Main results

We included 54 studies in the review (50 in the meta-analyses), containing 5660 patients, of whom 586 had proven or probable invasive

aspergillosis. When using an optical density index (ODI) of 0.5 as a cut-off value, the sensitivity of the test was 82% (73% to 90%)

and the specificity was 81% (72% to 90%). At a cut-off value of 1.0 ODI, the sensitivity was 72% (65% to 80%) and the specificity

was 88% (84% to 92%). At a cut-off value of 1.5 ODI, the sensitivity was 61% (47% to 75%) and the specificity was 93% (89% to

97%). None of the potential sources of heterogeneity had a statistically significant effect on either sensitivity or specificity.

Authors’ conclusions

If we used the test at a cut-off value of 0.5 ODI in a population of 100 patients with a disease prevalence of 9% (overall median

prevalence), two patients who have invasive aspergillosis would be missed (sensitivity 82%, 18% false negatives), and 17 patients would

be treated unnecessarily or referred unnecessarily for further testing (specificity 81%, 19% false negatives). If we used the test at a cut-

off value of 1.5 in the same population, that would mean that four invasive aspergillosis patients would be missed (sensitivity 61%,

39% false negatives), and six patients would be treated or referred for further testing unnecessarily (specificity 93%, 7% false negatives).

These numbers should, however, be interpreted with caution because the results were very heterogeneous.

P L A I N L A N G U A G E S U M M A R Y

Measurement of serum galactomannan to detect invasive aspergillosis in immunocompromised patients

When the immune system of a patient is unable to fight infections (for example because of prolonged corticosteroid therapy, im-

munosuppressive drugs, haematological malignancies or HIV/AIDS) invasive or systemic aspergillosis can be a life-threatening mycotic

(fungal) infection. Establishing a diagnosis of invasive aspergillosis at an early stage of infection allows early antifungal treatment, but

a definitive diagnosis can only be established after death. To enable early diagnosis in a way that is not burdensome for the already

weakened patient, galactomannan testing may be promising. Galactomannan is a cell wall component of Aspergillus that is excreted by

the fungus.

Study design

The authors of this systematic review found 54 studies that looked at the error rates of this galactomannan test. These studies compared

the results of the galactomannan test with the results of a more elaborate diagnostic workup, so that the percentages of false positive

results (patients without invasive aspergillosis, according to the elaborate testing, but with a positive galactomannan test) and false

negative results (patients with invasive aspergillosis, according to the elaborate testing, but with a negative galactomannan test) could

be calculated. The galactomannan test does not result in a yes/no answer, but in a so-called ’optical density index’ (ODI). The authors

of the different studies defined the galactomannan test as positive when the ODI was above 0.5, 1.0 or 1.5. Four studies used a different

ODI and these were not included in the meta-analysis.

Studies and results

When an ODI of 0.5 or higher was said to be positive, the galactomannan test missed 22 out of every 100 patients with invasive

aspergillosis and it resulted in a false positive test in 15 out of every 100 patients without invasive aspergillosis.

When an ODI of 1.0 or higher was said to be positive, the galactomannan test missed 29 out of every 100 patients with invasive

aspergillosis and it resulted in a false positive test in 10 out of every 100 patients without invasive aspergillosis.

When an ODI of 1.5 or higher was said to be positive, the galactomannan test missed 37 out of every 100 patients with invasive

aspergillosis and it resulted in a false positive test in only 7 out of every 100 patients without invasive aspergillosis.

Limitations

The studies showed variable results and had small numbers of patients with invasive aspergillosis.
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B A C K G R O U N D

Target condition being diagnosed

Invasive aspergillosis is the most common life-threatening op-

portunistic invasive mycosis in immunocompromised patients

(Kontoyiannis 2002). Mortality in patients diagnosed with this

condition ranges from 70% to 90% at one year (Upton 2007).

Invasive aspergillosis is caused by ubiquitous Aspergillus species

that invade (most often) from the lungs into the adjacent organs

if the immune system is not able to fight the infection. Its inci-

dence is still increasing, mainly because of the increasing number

of patients undergoing intensified chemotherapy or receiving pro-

longed corticosteroid therapy, and due to the increasing number

of transplant recipients (Denning 1998; Marr 2002).

Establishing a diagnosis of invasive aspergillosis at an early stage

of infection and subsequent early treatment improves the chances

of survival (Upton 2007). However, clinical signs and symptoms

are non-specific and characteristic lesions on chest radiographs are

frequently absent. The only definite reference standard to confirm

invasive aspergillosis is autopsy, combined with culture from au-

topsy specimens. As a clinical reference standard, the demonstra-

tion of hyphen invasion in tissue specimens obtained by invasive

procedures, in combination with a positive culture for Aspergillus

species from the same specimens, establishes a diagnosis of invasive

aspergillosis (Hope 2005; Singh 2005). The problem is that the

patient’s status often prohibits the use of invasive techniques. In

addition, culturing of the causative agent can result in false nega-

tive or false positive results.

In 2001, a committee consisting of the Invasive Fungal Infections

Cooperative Group of the European Organization for Research

and Treatment of Cancer (EORTC), the Mycoses Study Group

(MSG) and the National Institute of Allergy and Infectious Dis-

eases proposed to grade the diagnosis of invasive aspergillosis at

three levels of probability (Ascioglu 2002): proven, probable and

possible invasive aspergillosis (see Table 1). Unfortunately, these

levels are only useful in research settings, because in clinical prac-

tice a large number of patients will be classified as ’possible’, which

may lead to overexposure to antifungal therapy if all ’possible’ pa-

tients are treated (Subira 2003).

The main issues in the diagnosis of invasive aspergillosis are the

following: a test needs to be sensitive in the early phase of the in-

fection in order to start treatment early, but should not pose a large

burden on the already weakened patient. Screening immunocom-

promised patients for invasive aspergillosis weekly or twice a week

with such a test may lead to earlier treatment and better outcomes.

When screening results are positive, patients may be referred for

further confirmation of the diagnosis or they may be treated im-

mediately.

Imaging techniques are neither invasive nor too great a burden for

most patients. The presence of the so-called ’halo sign’ or the ’air

crescent sign’ on radiographs or computed tomography is indica-

tive of invasive aspergillosis. These signs are, however, not long-

lasting: approximately a week after infection these signs disap-

pear. The costs and the rapid accumulation of radiation associ-

ated with computed tomography (CT) scanning prevent its use

as a screening tool for invasive aspergillosis. Furthermore, imag-

ing techniques only give a clinical diagnosis, not a microbiologi-

cal diagnosis. Microbiological diagnosis can be achieved through

culturing of the fungus from normally sterile tissues or through

histology of those tissues. These techniques, however, are time-

consuming and often too invasive for the patient.

An alternative is the use of laboratory tests. These include the de-

tection of antigens (beta-glucan or galactomannan), measurement

of antibodies or nucleic acid detection techniques. Of these tests,

the detection of galactomannan is currently the one that is most

often used in practice. Galactomannan is a cell wall component of

Aspergillus spp. and Penicillium spp. (Latgé 1994). It is excreted by

the fungus during the growth phase and it has been suggested that

the level of galactomannan is proportional to the fungal load in

tissue and that the level of galactomannan has a prognostic value.

Index test(s)

There are currently two commercially available assays for the de-

tection of galactomannan: the Pastorex® latex agglutination test

and the Platelia® sandwich enzyme-linked immunosorbent assay

(ELISA) test. Of these two, the Pastorex® kit is only rarely used

nowadays. The ELISA is mostly used for the detection of antigen

in serum and in fluid that is obtained via bronchoalveolar lavage

(BAL). Other specimens in which the test can also be used are

cerebrospinal fluid (CSF) or urine (Ascioglu 2001; Hope 2005).

We focused on the ELISA test in serum, because obtaining serum

is less of a burden for the patient than collecting BAL fluid. Results

of the ELISA are given as an optical density index (ODI), which is

the ratio of the optical density of (usually) 1 ng/mL galactoman-

nan versus the optical density of the sample. In order to enhance

the sensitivity of the test, in the USA the manufacturer changed

the recommended cut-off for positivity in from 1.5 to 0.5 ODI.

Clinical pathway

There is substantial variation in the way the galactomannan ELISA

is currently used in the clinic. Some clinicians do not use it at all,

while others use the galactomannan ELISA as a screening tool, to

monitor whether patients at risk develop invasive aspergillosis or

not. In those cases, serum is tested for invasive aspergillosis once

or twice every week. Sometimes the galactomannan ELISA is used

to test for invasive aspergillosis in BAL fluid when it is already

suspected and in those situations the test is only used in serum

when there is no BAL fluid. In most situations, the galactomannan

ELISA is used as a triage test: if the ELISA is positive, patients will

be referred for further diagnostic testing or they will be referred
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for antifungal therapy (Segal 2006). Further diagnostic testing

may involve either laboratory testing of BAL fluid, CT scanning

or radiography, or a combination of tests. Patients may also be

referred for further diagnostic work-up on the basis of clinical signs

and symptoms.

O B J E C T I V E S

Our primary objective was to assess the diagnostic accuracy of

galactomannan detection in serum for the diagnosis of invasive

aspergillosis in immunocompromised patients, at different cut-off

values for test positivity.

Secondary objectives

We aimed to study several possible sources of heterogeneity: sub-

groups of patients, different interpretations of the EORTC/MSG

criteria as the reference standard and study design features.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Studies that assessed the diagnostic accuracy of galactomannan de-

tection by the Platelia© sandwich ELISA test, with either prospec-

tive or retrospective data collection, were eligible. The galactoman-

nan ELISA could be assessed alone or in comparison to other tests.

Participants

Studies had to include patients with neutropenia or patients whose

neutrophils are functionally compromised. We included studies

with the following patient groups:

• patients with haematological malignancies, receiving

haematopoietic stem cell transplants, chemotherapeutics or

immunosuppressive drugs;

• solid organ transplant recipients and other patients who are

receiving immunosuppressive drugs for a prolonged time;

• patients with cancer who are receiving chemotherapeutics;

• patients with a medical condition compromising the

immune system, such as HIV/AIDS and chronic granulomatous

disease (CGD, an inherited abnormality of the neutrophils).

Index tests

A commercially available galactomannan sandwich ELISA

(Platelia©) was the test under evaluation. We only included stud-

ies concerning galactomannan detection in serum. We excluded

studies addressing detection in BAL fluid, a number of other body

fluids, such as CSF or peritoneal fluid, and tissue. We also excluded

studies evaluating in-house serum galactomannan tests.

Target conditions

The target condition of this review was invasive aspergillosis, also

called invasive pulmonary aspergillosis or systemic aspergillosis.

Reference standards

The following reference standards can be used to define the target

condition:

• autopsy;

• the criteria of the EORTC/MSG (Ascioglu 2002; De Pauw

2008); or

• the demonstration of hyphal invasion in biopsies,

combined with a positive culture for Aspergillus species from the

same specimens.

The gold standard for this diagnosis is autopsy, combined with a

positive culture of Aspergillus species from the autopsy specimens,

or with histopathological evidence of Aspergillus. Autopsy is rarely

reported, therefore we decided to take the criteria of the EORTC/

MSG as the reference standard. These criteria divide the patient

population into four categories: patients with proven invasive as-

pergillosis, patients who probably have invasive aspergillosis, pa-

tients who possibly have invasive aspergillosis and patients without

invasive aspergillosis (see Table 1). This division is based on host

factor criteria, microbiological criteria and clinical criteria. Clin-

ical studies have shown that these criteria do not match autopsy

results perfectly. This especially true for the possible category. For

clinical trials investigating the effect of treatment, for example, it

is recommended that only the proven and probable categories are

used (Borlenghi 2007; Subira 2003).

The exclusion of patients with ’possible’ invasive aspergillosis,

which can be regarded as group of ’difficult or atypical’ patients,

is likely to affect the observed diagnostic accuracy of a test. Also,

the exclusion of any other of the reference standard groups may

affect the accuracy of the index test. We therefore excluded studies

explicitly excluding one of the four categories of patients from the

review, as well as studies in which it is not clear how many patients

with proven, probable, possible or no invasive aspergillosis had

positive or negative index test results.

Search methods for identification of studies

Electronic searches
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We searched MEDLINE (through PubMed), EMBASE (through

Ovid) and ISI Web of Knowledge for relevant articles. We updated

the search on 24 June 2011 and again on 17 February 2014 by

searching the complete databases again with revised search terms.

We compared the results of the updated search with the results

of the previous search and removed duplicates. The revised search

strategies can be found in Appendix 1.

Searching other resources

To identify additional published, unpublished and ongoing stud-

ies, we:

• entered relevant studies identified from the above sources

into PubMed and then use the ’Related Articles’ feature;

• searched the Science Citation Index to identify articles that

cite the relevant articles;

• checked the reference lists of all relevant studies.

In the protocol, we stated that we would also contact authors and

industry, but due to time constraints we were not able to do this.

Data collection and analysis

Selection of studies

After we removed all articles on animal studies, plant studies, my-

cotoxin studies and studies of allergic aspergillosis from the set

of retrieved articles, two authors (ML, YD) selected potentially

relevant articles based on title and abstract. Afterwards, we ob-

tained the full paper of each potentially eligible article located in

the search. Three review authors (ML, CV, YD) independently as-

sessed eligible articles for inclusion. We resolved disagreements by

discussion. We included all articles on which disagreement could

not be resolved.

Data extraction and management

We extracted the following:

• author, year of publication and journal;

• study design;

• study population;

• reference standard and performance of the reference

standard;

• performance of the index test;

• QUADAS-2 items;

• data for two-by-two tables.

The data extraction form was accompanied by a background docu-

ment that stated how each item on the form should be interpreted.

We standardised the form and piloted it on two primary diagnos-

tic studies, including the quality assessment. Six review authors in

total extracted data and assessed quality. Two review authors inde-

pendently assessed each article. One author had a methodological

background and the other a microbiological background. The ar-

ticles were randomly allocated to a pair of assessors. We resolved

disagreements by discussion.

Assessment of methodological quality

Study quality was assessed using QUADAS-2 (Whiting 2003;

Whiting 2011). The items of the QUADAS-2 tool and their in-

terpretation are described in Appendix 2. Results are presented in

the text and in a graph. We did not calculate a summary score

estimating the overall quality of a article since the interpretation

of such summary scores is problematic and potentially misleading

(Juni 1999; Whiting 2005).

Statistical analysis and data synthesis

Our reference standard was the set of EORTC/MSG criteria that

can be used to classify patients to one of four groups: proven,

probable, possible and no invasive aspergillosis. This resulted in a

two-by-four table: a positive or negative galactomannan test result

in each one of the four reference groups. To calculate test accu-

racy and to reflect the categories that are used in clinical prac-

tice to guide further management, we made the post hoc decision

to define the proven and probable patients as having invasive as-

pergillosis and we defined the possible and no invasive aspergillosis

patients as not having invasive aspergillosis, in order to construct

two-by-two tables. We assessed other divisions between patients

having and not having invasive aspergillosis in a subgroup analysis,

but because of the limited clinical value and statistical limitations

(not enough proven invasive aspergillosis patients, for example)

our focus was on the ability of the galactomannan ELISA to dis-

criminate between patients that were either classified as proven or

probable and patients who were classified as possible or no invasive

aspergillosis. We excluded studies reporting insufficient data for

the construction of a two-by-two table from the final analyses.

We used the data from the two-by-two tables to calculate sensitivity

and specificity for each study. We present individual study results

graphically by plotting the estimates of sensitivity and specificity

(and their 95% confidence intervals) in both forest plots and the

receiver operating characteristic (ROC) space. We used a bivari-

ate random-effects approach for the meta-analysis of the pairs of

sensitivity and specificity and for the construction of a summary

ROC curve (Reitsma 2005). We incorporated covariates in the bi-

variate model to examine the effect of potential sources of bias and

variation across subgroups of studies. Due to the bivariate nature

of the model, effects of covariates on sensitivity and specificity can

be modelled separately.

If more than one threshold was reported in a study, we selected

one of those thresholds to incorporate in the meta-analysis. In that

case, we chose the threshold of 0.5, if reported, because this is the

positivity threshold currently recommended by the manufacturer.

Meta-analyses were restricted to those studies that reported one of

the most often used cut-off values (0.5, 1.0 or 1.5).
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Investigations of heterogeneity

We investigated heterogeneity in the first instance through visual

examination of forest plots of sensitivities and specificities and

through visual examination of the ROC plot of the raw data.

We addressed the following three sources of heterogeneity: effect

of cut-off value, effect of the reference standard and existence of

clinical subgroups.

a. Effect of cut-off value

A main source of heterogeneity in diagnostic test accuracy reviews

is differences in the applied cut-off value between studies. We

expected studies to report three different cut-off values: 1.5 ODI

(the value previously prescribed by the manufacturer), 0.5 ODI

(the value prescribed by the manufacturer nowadays) and 1.0 ODI

(an intermediate value). We therefore first investigated what was

the influence of these cut-off values on sensitivity and specificity

by including the cut-off value as a covariate in the meta-regression

model.

Some studies defined a positive test result as one single sample

that exceeded the cut-off value, while others defined a test result

as positive when at least two subsequent samples (taken within a

week) exceeded the cut-off value. The latter was only reported in

studies that used the galactomannan ELISA to monitor whether

the patients developed invasive aspergillosis. The single sample

definition was both used in these screening studies and in stud-

ies that only tested for galactomannan when there was suspicion

of invasive aspergillosis (e.g. fever not responsive to antibacterial

medication). We examined the impact of single sample versus sub-

sequent sample by adding subsequent testing as a covariate to the

previous analysis.

b. Effect of the definition of invasive aspergillosis

Our reference standard consists of the criteria of the EORTC/

MSG, as published by Ascioglu 2002 or De Pauw 2008. This ref-

erence standard classified patients into four groups. We studied

what the effect was of our definition of ’diseased’ patients (i.e. ei-

ther proven or probable invasive aspergillosis) and ’non-diseased’

patients (either possible or no invasive aspergillosis) versus other

definitions of diseased (only proven patients or all patients except

no invasive aspergillosis) and non-diseased (all patients except the

proven invasive aspergillosis patients or only no invasive aspergillo-

sis patients).

c. Clinical subgroups

We explored the possible influence of clinical subgroups by strati-

fied analyses and by including additional covariates in the regres-

sion analyses. We carried out these additional analyses by adding

these variables as covariates to the analyses. We used the following

variables as covariates in the meta-analyses:

• children versus adults;

• distinctive groups of patients (e.g. patients at high risk

versus patients at low risk of invasive aspergillosis; solid organ

transplants versus haematological patients);

• use of antifungal prophylaxis (yes versus no);

• use of antifungal therapy (yes versus no).

Sensitivity analyses

To assess whether methodological quality influenced the results

we found, we compared the results of only studies fulfilling cer-

tain quality criteria with the overall results. We also did a sensitiv-

ity analysis for Chinese studies only and for our choice to regard

proven and probable as being diseased versus possible and no in-

vasive aspergillosis as being non-diseased.

R E S U L T S

Results of the search

Our updated search in 2011 resulted in 4377 unique titles (Figure

1). After removing totally irrelevant titles (allergic aspergillosis,

plants, animals, studies published before 1995), we checked 972

titles and abstracts in duplicate for eligibility. After assessment of

the selected 158 full-text articles, 87 articles seemed to be eligible

for inclusion. From these 87 articles, we excluded 49 from the

review for various reasons. We found no extra studies through

additional searches or reference checking. The updated search in

2011 revealed 6 extra studies compared to the original version of

the review. The updated search in 2014 resulted in 1605 additional

unique titles; of these, we checked the full texts of 168 papers and

included 38 studies. During data extraction, we excluded a further

22 studies and thus included another 16 studies in the review. In

total, this review includes 54 relevant articles (of which 6 plus 16

were not in the original version). As four studies did not report

the results of a cut-off value of 0.5 ODI, 1.0 ODI or 1.5 ODI, we

used 50 studies in the meta-analyses.
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Figure 1. Study flow diagram.
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Included studies

The Characteristics of included studies table lists the character-

istics of the 54 included studies, containing a total of 197 par-

ticipants with proven invasive aspergillosis, 573 participants with

probable invasive aspergillosis, 43 participants that were classi-

fied in one group as proven or probable invasive aspergillosis, 980

participants with possible invasive aspergillosis, 5284 participants

with no invasive aspergillosis and 1219 participants that were clas-

sified in one group as possible or no invasive aspergillosis. One

study included a group of nine so-called ’suspected’ patients, in

between proven and no invasive aspergillosis (Williamson 2000).

We considered this group as possibles.

Most studies reported diagnostic accuracy based on the results in

individual patients, whereas seven studies reported test results for

treatment, neutropenic or disease episodes, without exactly stating

how many episodes there were per patient. As most patients will

have only one or two episodes, we did not expect diagnostic test

accuracy to change by the inclusion of these studies and therefore

we have included them in the analyses.

The reference standard was formed by the EORTC/MSG crite-

ria that defined the proven, probable, possible or no invasive as-

pergillosis categories. We also included studies that used criteria

that were similar to the EORTC criteria (thus, defining groups

of patients with ordinal certainty of invasive aspergillosis). Eleven

studies were done in China and used the criteria from the Editorial

Board of the Chinese Journal of Internal Medicine. As these crite-

ria also divide the patients into proven, probable, possible and no

invasive aspergillosis categories, we assumed that they were suffi-

ciently similar to include these studies. However, we did carry out

a sensitivity analysis to assess their effect on the results.

Twenty studies presented the results for a cut-off value of a single

test above 0.5 ODI; 17 presented the results for a cut-off value of

two subsequent tests above 0.5. Ten studies reported the results

for a cut-off value of a single test above 1.0, while seven presented

the results for a cut-off value of two subsequent tests above 1.0.

Fifteen studies reported the results for a cut-off value of a single test

above 1.5, while 10 presented the results for a cut-off value of two

subsequent tests above 1.5. A few of these studies also reported the

results for other cut-off values, such as 0.38 (one study) or 0.80

(two studies). One study did not report a cut-off value at all and

three studies reported a mixed cut-off value of either subsequently

above 0.5 or a single value above 0.8.

Excluded studies

We excluded 67 articles (see Characteristics of excluded studies

table). Possible invasive aspergillosis patients were excluded by 24

studies, which we excluded from the review for that reason. Four

assessed another test than the commercially available galactoman-

nan ELISA or an obsolete version, and 14 studies did not pro-

vide sufficient details to make two-by-two tables. One study was

published in duplicate, one was a letter to the editor and one pro-

vided two-by-two tables based on samples rather than individual

patients. Five studies needed to be translated, but we could not

find a translator.

Methodological quality of included studies

Figure 2 shows the overall quality of the 54 included studies.

Figure 2. Methodological quality graph: Review authors’ judgements about each methodological quality

item presented as percentages across all included studies.
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Slightly more than half of the studies had included a representative

patient spectrum. Two studies reported the results of a case-con-

trol study, but in these studies the controls were randomly selected

from the previously tested population. In eight studies it was not

clear whether they used a case-control design or not. Eleven stud-

ies were not clear about how they interpreted the EORTC/MSG

criteria or whether they used other criteria as reference standard,

five of which were of Chinese origin. The time between the galac-

tomannan ELISA and the actual diagnosis was reported in 10 stud-

ies and eight of these reported an acceptable time gap. Partial and

differential verification was not a problem. Most studies (n = 29)

reported explicitly that they did not include the galactomannan

ELISA in the EORTC/MSG criteria, but there were 12 studies

that explicitly reported that galactomannan testing was part of the

reference standard. Blinding of both the results of the reference

standard and the results of the index test was reported variably.

Most studies reported no details at all about any uninterpretable

or indeterminate index test results.

The quality assessment results for the individual studies can be

found in Figure 3.

9Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 3. Methodological quality summary: Review authors’ judgements about each methodological quality

item for each included study.
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Findings

The sensitivity of the 54 studies varied from 0% to 100% and the

specificity from 21% to 100% (see Figure 4 and Figure 5). The

wide range of the sensitivity was largely due to chance variation,

because of small numbers of patients with the target condition

(proven or probable) in the various studies, ranging from 1 to 98

(median 12). For instance, if there is only one patient with proven

or probable invasive aspergillosis in a study and this patient had a

positive test, the sensitivity would be 100%, but if he or she had a

negative test result, the sensitivity would be 0%. Small numbers of

patients were not an issue in the possible or no invasive aspergillosis

groups (median 92, range 8 to 773).
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Figure 4. Forest plots of sensitivity and specificity. The squares represent the sensitivity and specificity of

one study, the black line its confidence interval. Studies are grouped by reported cut-off value. If a study

reported accuracy data for more than one cut-off, its results are included in more than one subgroup. TP =

True Positive; FP = False Positive; FN = False Negative; TN = True Negative.Forest plot of the included studies.

TP = True Positive; FP = False Positive; FN = False Negative; TN = True Negative. Between brackets the 95%

confidence intervals (CI) of sensitivity and specificity. The figure shows the estimated sensitivity and specificity

of the study (blue square) and its 95% confidence interval (black horizontal line).
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Figure 5. Plot of sensitivity versus specificity for all 54 studies, with different symbols for the different cut-

off values. The width of the symbols is proportional to the inverse standard error of the specificity in every

study and the height of the symbols is proportional to the inverse standard error of the sensitivity.

The median prevalence of invasive aspergillosis patients was 11%

(range 0.8% to 56%; interquartile range 4.5% to 21%). This

prevalence is based on the proportion of proven and probable pa-

tients in the studies that included consecutive series of patients

with a comparable risk of developing invasive aspergillosis (in con-
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trast to case-control studies, where the numbers of cases and con-

trols, and thus the prevalence, is determined by the researchers).

We carried out meta-analyses on the 50 studies that reported a

cut-off value of 0.5, 1.0 or 1.5, either as a single test result or

subsequently.

After selecting one two-by-two table from each study, we had 27

two-by-two tables for a cut-off value of 0.5, eight two-by-two ta-

bles for 1.0 and 15 two-by-two tables for 1.5. As expected, ap-

plying a higher cut-off value led to lower sensitivities and higher

specificities; these effects of cut-off value were statistically signifi-

cant for specificity only (P value = 0.07 for sensitivity and P value

= 0.03 for specificity) (Figure 6).

14Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 6. Summary ROC plots for galactomannan test at three different cut-off values. The graph shows

the point estimates of sensitivity and specificity (solid dots) and the 95% confidence regions (dotted lines)

around it. Data for individual studies are not shown in this plot.
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A participant could be defined as test-positive in two ways: a single

sample above the cut-off value; or two subsequent samples above

the cut-off value. In those situations, a participant was only defined

as having a positive enzyme-linked immunosorbent assay (ELISA)

when two subsequent test results were both above the cut-off value.

This increases specificity, as the number of false positive results will

decrease, and it decreases sensitivity. This effect was not statistically

significant (P value = 0.73 for sensitivity and P value = 0.12 for

specificity).

The results for both analyses are presented in Table 2.

Effect of different definitions of ’diseased’ patients

Table 3 shows the results of the analyses based on different defi-

nitions of ’diseased’ patients. In the analyses above, sensitivity was

calculated based on both the proven and the probable patients. If

we calculate sensitivity with the results of only the proven patients,

sensitivity improves from 78% (70% to 85%) to 89% (79% to

99%) for subgroups with a cut-off value of 0.5 optical density in-

dex (ODI). In these analyses, the probable patients were consid-

ered to have no invasive aspergillosis and are used (with the possi-

bles and the no invasive aspergillosis group) to calculate specificity,

which decreased from 85% (78% to 91%) to 72% (62% to 82%).

These effects, increasing sensitivity and decreasing specificity, are

the same for all cut-off values.

When we calculated sensitivity based on all patients except the

no invasive aspergillosis patients, then sensitivity decreased (from

78% to 55%). This is due to the addition of the possible patients,

who will be more often falsely negative if we classify them as having

invasive aspergillosis. Specificity in these analyses was only based

on no invasive aspergillosis patients and increased from 85% (78%

to 91%) to 87% (80% to 94%) for subgroups with a cut-off value

of 0.5 ODI. Again this effect is present for all cut-off values.

Clinical subgroups

It is possible that the accuracy of the following clinical subgroups

could differ and therefore they are a potential source of hetero-

geneity:

• children versus adults;

• distinctive groups of patients;

• use of antifungal prophylaxis;

• use of antifungal therapy.

Children versus adults

Within the set of 54 studies there were seven studies that reported

data on children. Foy 2007 reported separate results for both adults

and children. Badiee 2013, Bialek 2002, De Mol 2013, Hovi 2007,

Jha 2013 and Zhang˙X 2009 only reported results for children.

Five studies reported a cut-off of 0.5; one a cut-off of 1.5 and one

study did not report a cut-off (Hovi 2007).

Whether the analyses were based only on children or not had no

significant effect on either sensitivity (P value = 0.09) or specificity

(P value = 0.69).

Effect of distinctive groups of patients

We were not able to investigate the effect of distinctive groups of

patients either due to the absence of such patient groups in the

included studies or because this information was not presented

in the articles. Some studies reported the inclusion of high-risk

patients, but the definition of high-risk was not always clear or the

definition of high-risk matched the inclusion criteria of studies

that did not report that they included high-risk patients. Also the

type of underlying disease was not always clearly reported.

Therefore, we decided post hoc to analyse the effect of prevalence

of invasive aspergillosis on the accuracy of the galactomannan test

and the effect of the way the patients were selected for the study, as a

proxy for disease severity. High prevalence of invasive aspergillosis

may reflect a population that is at high risk of developing invasive

aspergillosis. The effect of prevalence on sensitivity and specificity

was not significant when it was in addition to cut-off value as

a covariate in the regression analysis (sensitivity, P value = 0.99;

specificity, P value = 0.96).

Another post hoc analysis to investigate the effect of distinctive

patient groups was the assessment of the effect of the selection of

patients on the accuracy of the galactomannan test. We divided

the studies into three groups: (1) studies that did not restrict the

patients that would be included in the study and that used the

galactomannan ELISA as a screening test in all patients (n = 15;

median prevalence 7.6%, interquartile range 2.0% to 12%); (2)

studies that included only patients who had fever for a certain

number of days and whose fever was not responsive to antibiotic

treatment (n = 17; median prevalence 12%, interquartile range

8.6% to 23.0%); (3) studies that used other selection methods,

mostly based on underlying diseases, or that did not report clearly

how they selected their patients, or that did use a combination of

selection methods (n = 14; median prevalence 14%, interquartile

range 6.7% to 34%). The difference in selection methods had no

significant effect on either sensitivity (P value = 0.21 for fever;

P value = 0.21 for unselected) or specificity (P value = 0.088 for

fever; P value = 0.89 for unselected).

Use of antifungal prophylaxis or antifungal therapy

Eighteen studies used antifungal prophylaxis, 22 studies did not

and 11 studies provided no details on the use of prophylaxis. The

use of prophylaxis was not significantly associated with either sen-

sitivity (P value = 0.16) or specificity (P value = 0.63). Thirty-

eight studies used a therapeutic antifungal intervention (mostly
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amphotericin B), three studies did not and 10 studies were not

clear on whether they used therapy or not. Most studies that did

use antifungal therapy kept monitoring galactomannan levels dur-

ing therapy. Use of antifungal therapy had a significant effect on

sensitivity (P value = 0.04), but not on specificity (P value = 0.32).

Sensitivity analysis

We explored the impact of risk of bias by doing a sensitivity analysis

only for studies that had a low risk of bias for each of the QUADAS-

2 domains (Figure 7). We also analysed the effect of different

reference standards, studies including haematology patients only

and Chinese articles. For all the sensitivity analyses the confidence

intervals overlap with the overall meta-analysis.

Figure 7. Sensitivity analyses
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Summary of findings

What is the diagnostic accuracy of the galactomannan ELISA for invasive aspergillosis for different cut-off values?

Patients/population: immunocompromised patients, mostly haematology patients

Prior testing: varied, mostly underlying disease or symptoms (fever, neutropenia)

Setting: mainly haematology or cancer departments, mainly inpatients

Index test: a sandwich ELISA for galactomannan, an Aspergillus antigen

Importance: depends on the time-gain the test may give

Reference standard: gold standard is autopsy, but that is almost never done; in most studies therefore the reference standard is composed of clinical and microbiological criteria

Studies: patient series or case-control studies, not using an in-house test and not excluding possibly infected patients. Studies had to report cut-off values that were used (n = 29). Each

study can be present in more than one subgroup

Subgroup Effect

(95% CI)

No. of participants

(studies)

Prevalence

(median, range)

Comments What do these results mean?

Cut-off 0.5 Sensitivity 0.78

(0.70 to 0.85)

Specificity 0.85

(0.78 to 0.91)

394 proven or probable

3549 possible or no IA

(27)

Median 11%

(IQR 6.5% to 16%)

- With a prevalence of 11%*,

11 out of 100 patients will

develop IA

Of these, 2 will be missed by

the Platelia test (22% of 11),

but will be tested again

Of the 89 patients without IA,

13 will be unnecessarily re-

ferred for CT scanning

Cut-off 1.0 Sensitivity 0.71

(0.63 to 0.78)

Specificity 0.90

(0.86 to 0.93)

145 proven or probable

1246 possible or no IA

(8)

Median 13%

(IQR 4.2% to 31%)

- With a prevalence of 11%*,

11 out of 100 patients will

develop IA

Of these, 3 will be missed by

the Platelia test (29% of 11),

but will be tested again

Of the 89 patients without IA, 9

will be unnecessarily referred

for CT scanning
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Cut-off 1.5 Sensitivity 0.63

(0.49 to 0.77)

Specificity 0.93

(0.89 to 0.97)

209 proven or probable

2412 possible or no IA

(15)

Median 7.4%

(IQR 4.3% to 16%)

- With a prevalence of 11%*,

11 out of 100 patients will

develop IA

Of these, 4 will be missed by

the Platelia test (36% of 11),

but will be tested again

Of the 89 patients without IA,

only 6 will be unnecessarily

referred for CT scanning

Children Sensitivity 0.84

(0.66 to 0.93)

Specificity 0.88

(0.60 to 0.97)

47 proven or probable

308 possible or no IA

(in 6 studies)

Median 16%

(IQR 10% to 16%)

5 studies had a cut-off of 0.5

and one had a cut-off of 1.5

Of the 100 children, 16 had IA

Of these, 2 or 3 (2.5) will

be missed; while 10 out of

the 84 children without IA will

test positive and be referred

unnecessarily for CT scanning

* Median prevalence over all studies was 11% (range 0.8% to 56%).

CI: confidence interval; CT: computerised tomography; ELISA: enzyme-linked immunosorbent assay; IA: invasive aspergillosis; IQR:

interquartile range
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D I S C U S S I O N

Summary of main results

We included 54 studies in the review, but the results of the meta-

analyses are based on the 50 studies that explicitly reported the

use of the commercially available galactomannan enzyme-linked

immunosorbent assay (ELISA) and the cut-off value(s), and that

included results for all four categories of invasive aspergillosis pa-

tients: proven, probable, possible and no invasive aspergillosis.

Quality features that were poorly reported were: the time between

the galactomannan ELISA and the actual diagnosis, whether ref-

erence and index tests were performed in a blinded fashion and

the source of funding.

The mean sensitivity of the galactomannan ELISA at a cut-off of

0.5 optical density index (ODI) was 78% (70% to 85%) and the

specificity was 85% (78% to 91%). At a cut-off value of 1.0 ODI,

sensitivity was 71% (63% to 78%) and specificity was 90% (86%

to 93%). At a cut-off value of 1.5 ODI, sensitivity was 63% (49%

to 77%) and specificity was 93% (89% to 97%). Sensitivity in

particular was very heterogeneous. Part of this heterogeneity can

be explained by the inclusion of small studies and by the inclusion

of studies with low prevalence. See Summary of findings. When

two subsequent positive test results were needed to indicate a pa-

tient as being ’positive’, sensitivity decreased slightly and speci-

ficity increased considerably. There were no potential sources of

heterogeneity that had a significant effect on either sensitivity or

specificity, except that in studies in which the patients were cu-

ratively treated, the sensitivity was slightly higher than in studies

that did not report curative treatment during the study period.

Our results compared with other reports

Several reviews have been published in recent years about the (lack

of ) usefulness of the galactomannan ELISA for the diagnosis of

invasive aspergillosis (Mennink-Kersten 2004; Pfeiffer 2006; Segal

2006; Verdaguer 2007). Most of these reviews, however, are based

on non-systematic methods. Pfeiffer and colleagues undertook a

systematic approach to summarise all available studies until 2005

(Pfeiffer 2006). Although this meta-analysis has methodological

limitations (sensitivity and specificity were summarised separately,

for example), their results for the different cut-off value subgroups

did not differ much from ours (Leeflang 2006). As a change in cut-

off value will always lead to an opposite change in sensitivity and

specificity across studies, we studied the effect of other potential

factors by including them as covariates additional to the cut-off

value. This gives a more realistic estimation of the sensitivity and

specificity belonging to a certain group of studies. Pfeiffer 2006

also recommended that a higher rather than a lower cut-off value

improves diagnostic test accuracy. They only looked, however, at

the diagnostic odds ratio (DOR) for this conclusion. Using the

DOR to guide clinical decisions regarding the use of a diagnostic

test has some serious limitations. It does not take into account the

relative importance of false negative or false positive results. A test

with a sensitivity of 70% and a specificity of 90% has the same

DOR as a test with a sensitivity of 90% and a specificity of 70%,

but the clinical consequences of missing a diseased patient (false

negative) are not identical to those of given unnecessary treatment

to a non-diseased patient (false positive).

Strengths and weaknesses of the review

We reviewed the diagnostic accuracy of a commercially available

galactomannan ELISA to diagnose invasive aspergillosis according

to the most recent insights and methods for diagnostic meta-anal-

yses. The results can, however, be biased by the use and implemen-

tation of the reference standard in a way that we have not been able

to detect. We only included studies that used the European Or-

ganization for Research and Treatment of Cancer (EORTC)/My-

coses Study Group (MSG) criteria or a similar reference standard,

but we can imagine that these criteria may still be interpreted sub-

jectively, especially regarding the host factor criteria. Differences in

interpretation of the reference standard may have been the reason

for the large differences we found in the distribution of patients

with proven, probable, possible and no invasive aspergillosis. A

relatively large proportion of proven and probable patients may

suggest that the reference standard is interpreted in a liberal way,

which would then lead to more patients with proven/probable in-

vasive aspergillosis that in reality might not have it. In that case,

the estimated sensitivity will be lower than the true sensitivity.

Another indication that the reference standard may not be inter-

preted in the same way for each study is the variation in prevalence

that we found among the studies. Prevalence of proven and prob-

able invasive aspergillosis combined varied from 0.8% to 44%,

with an overall median of 9.3%. Variation in prevalence can be

caused by several different mechanisms, among which are differ-

ences in reference standard interpretation, differences in underly-

ing population, differences in selection of participants and differ-

ences in referral pattern (the way through which the participants

have been referred to the study location). These mechanisms may

also cause differences in diagnostic test accuracy, but their effect on

sensitivity and specificity may vary. For example, patient groups

with a higher prevalence may include more severe cases of disease

(Mulherin 2002). In that situation, one would expect that patient

groups with a higher prevalence would also show a higher sensi-

tivity, because more severe cases will result in more true positives

and fewer false negatives. We found, however, no significant effect

of prevalence on diagnostic accuracy, either when we used preva-

lence as a continuous covariate (results not shown), or when we

used prevalence as dichotomous covariate. This may be because

the patients were selected for being ’at high risk’ before they de-

veloped invasive aspergillosis, so that this only changes the pro-

portion of patients with proven or probable invasive aspergillosis
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in this group, but not the severity of this disease in the high-risk

group. Another explanation may be that there is no relationship

between the severity of invasive aspergillosis and the serum galac-

tomannan titre.

Another factor that we could not control was the time between

the index test and the reference standard. Our reference standard

was a composite reference standard, therefore the final diagnosis

could have been made at several time points and at different time

intervals from the index test. If the time between the index test

and the reference standard is too long, the true disease status of

the patient may have changed by the time the reference standard

is assessed.

We defined the proven and probable patients as having invasive as-

pergillosis and we defined the possible and no invasive aspergillosis

patients as not having invasive aspergillosis, in order to construct

two-by-two tables. Whether this would have influenced our re-

sults depends on the association between the galactomannan test

results and the true underlying invasive aspergillosis status in the

’probables’ and in the ’possibles’.

Applicability of findings to the review question

We reviewed the diagnostic accuracy of only one test, but it would

have been worthwhile to investigate the relative value of the galac-

tomannan ELISA in addition to all other tests that can be per-

formed. However, the galactomannan test has the advantage that

it is not an invasive test and hence can be assessed in very ill pa-

tients. In some patients, it may therefore be the only available test.

In that case, this review gives a valuable overview of the possibil-

ities and weaknesses of the test. Furthermore, the current use of

the galactomannan ELISA and its place in the clinic differs from

place to place. It would therefore have been very difficult to make

comparisons that would have been relevant for a broader public.

In some clinics, the galactomannan test is used in addition to the

clinical presentation of the patient and chest radiographs, as a tool

to monitor whether the immunocompromised patient develops

invasive aspergillosis. If a patient has fever and pulmonary symp-

toms that do not respond to antimicrobial therapy, he or she will

be referred for high-resolution computed tomography (HRCT).

If the galactomannan test is positive, the patient will also be re-

ferred for HRCT; it is generally believed that the galactomannan

test becomes positive before clinical signs of aspergillosis develop.

Hence, the use of this test will lead to earlier referral for HRCT,

before clear symptoms develop, and to earlier treatment, if the test

is positive. This, in turn, may lead to a higher treatment success

rate.

This supposed advantage of the galactomannan test, however, leans

on three assumptions: (1) the Platelia test is indeed positive before

the patient shows signs and symptoms; (2) the HRCT also shows

signs of invasive aspergillosis at that moment; and (3) earlier treat-

ment results in a higher success rate. Of the 42 studies that we

included in our review, 24 did not report any useful information

about point in time at which the galactomannan test was positive.

Five studies reported that the test was never positive before either

CT, diagnosis or clinical signs. The other studies that reported

the time between a positive galactomannan test and other tests or

clinical signs reported time periods varying from around 60 days

before to around 50 days after any other evidence (either CT, ra-

diology, clinical signs, fever, diagnosis) for aspergillosis. It was not

possible to calculate a mean or median time span, or even a prob-

ability of the galactomannan test being positive earlier than other

diagnostic evidence. So we could not evaluate the probability that

the first two assumptions are true.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The value of the galactomannan test will depend on the role that

the results of this test will play in clinical decisions about starting

therapy for aspergillosis. We can compare the cut-off value of 0.5

optical density index (ODI) with that of 1.5 ODI in a group of 200

potential invasive aspergillosis patients with a disease prevalence

of 11% (the overall median prevalence). In such a population, 22

patients will have proven or probable invasive aspergillosis and 178

will not. If we used the test at a cut-off value 0.5, then we would

miss five patients with invasive aspergillosis (sensitivity 78%, 22%

false negative rate). Although these patients would still be mon-

itored for clinical signs in most clinical situations, the expecta-

tion is that invasive aspergillosis would be detected later. Twenty-

seven patients would be treated unnecessarily with antimycotics or

would be unnecessarily referred for further diagnostic testing (e.g.

HRCT) (specificity of 85%, 15% false positive rate). If we used

the test at a cut-off value of 1.5, then we would miss seven pa-

tients with invasive aspergillosis (sensitivity 63%, 37% false nega-

tive rate) and 13 others would be treated or referred unnecessarily

(specificity 93%, 7% false positive rate). Clinicians should decide

whether the numbers that follow from the use of the test at 0.5

ODI are more or less acceptable than the numbers that follow

from the use of the test at 1.5 ODI.

Whether the galactomannan test may be preferred over or replaced

by polymerase chain reaction (PCR) for invasive aspergillosis can

be debated. In a recent Cochrane review PCR had a mean sensi-

tivity of 80.5% (95% confidence interval (CI) 73.0 to 86.3) and

a mean specificity of 78.5% (95% CI 67.8 to 86.4) for a single

positive test result (Cruciani 2015). This is a higher sensitivity

than the galactomannan test at any of the investigated cut-off val-

ues, but also a lower specificity. Using the PCR on two consec-

utive positive test results would lead to a higher specificity than

the galactomannan test (96.2%, 95% CI 89.6 to 98.6), but also

a lower sensitivity (58.0%, 95% CI 36.5 to 76.8). Besides, PCR

may require more resources and may be more expensive than the

Platelia test.
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Implications for research

This review showed that although we do have a good estimate of

the test accuracy of the galactomannan ELISA for the diagnosis of

invasive aspergillosis, we do not have enough data to estimate its

value in clinical practice. Future studies should report the spectrum

of patients in which the test is used unambiguously, as well as the

time between the index test result and actual diagnosis, or between

the index test result and the results of other tests. It would also be

helpful if researchers reported more clearly the individual results

of the components of the reference standard.

The diagnostic accuracy of the Platelia assay has been evaluated

in several studies. It is time now for studies that evaluate this test

as monitoring tool, taking into account the time to diagnosis.

It would also be useful to investigate the additional value of the

Platelia on top of the other tests used to diagnose invasive as-

pergillosis.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by year of study]

Bretagne 1998

Study characteristics

Patient sampling Retrospective study

Patients considered to have a high risk (criteria mentioned) of IA, with sufficient samples stored and

reliable clinical data available were selected; n = 41

Patient characteristics and set-

ting

41 participants; no information about age or gender

Haematology patients with neutropenia or receiving steroid therapy following allogeneic bone

marrow transplantation (BMT)

France

Inpatients; monitoring clinical course

Index tests Platelia: serum was collected on admission and then once weekly

Quantitative results were used instead of index

Cut-off value was single sample of 1 ng/ml

Target condition and reference

standard(s)

Invasive aspergillosis, according to EORTC-like criteria.

“those considered to have clinical invasive aspergillosis were categorized according to the following

criteria: (1) confirmed: histologically proven disease and an Aspergillus-positive culture of a specimen

obtained by percutaneous aspiration; (2) probable: development of a new opacity in lung and

isolation of an Aspergillus species or of septate branched hyphae on a wet mount examination of

BAL fluid, transtracheal aspirate, or sputum (or histologically proven disease without any positive

culture to confirm the species of filamentous fungus involved); and (3) suspected: temperature of

>38 C for >5 days that was unresponsive to antibacterial agents, in a patient at risk for invasive

aspergillosis who started receiving empirical antifungal treatment and had a new opacity on a chest

radiograph (no evident etiology)

On the basis of these criteria, 22 patients were considered to have invasive aspergillosis (table 1)

, of whom 6 had confirmed aspergillosis (patients 1-6), 12 (patients 7-18) had probable invasive

aspergillosis, and 4 (patients 19-22) had suspected invasive aspergillosis. Nineteen patients did not

develop invasive aspergillosis.”

Galactomannan test not mentioned in definitions categories

Flow and timing Not reported; retrospective study

Partial verification avoided? Yes: all patients were classified according to the same reference criteria

Withdrawals explained? No

Uninterpretable results reported? No

Comparative

No patients per category 6 proven, 12 probable, 4 possible, 19 non-IA

Notes Sponsoring precluded? ELISA was performed as previously described with plates provided by Sanofi

Diagnostics Pasteur
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Bretagne 1998 (Continued)

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes
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Bretagne 1998 (Continued)

Did all patients receive the same

reference standard?

Unclear

Were all patients included in the

analysis?

Unclear

Machetti 1998

Study characteristics

Patient sampling 22 allogeneic BMT patients were followed from transplant to 90 days onwards; 5 developed IA. No

information on how the 22 were selected

Patient characteristics and set-

ting

22 participants undergoing allogeneic bone marrow transplantation (BMT)

No information about age or gender

Setting: haematology department

Country: Italy

Inpatients; monitoring clinical course

No further details

Index tests Platelia

Serum samples were collected 3 times a week during the first month and once a week during the

second and third month

Positivity was defined as at least 2 consecutive positive samples. One or less positive was considered

negative

Cut-off: positive if > 1.5 ODI and negative if < 1.0 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC-like criteria

Galactomannan test was not mentioned as part of the reference criteria

Flow and timing Until day 90 after transplantation

All patients were classified according to the same reference criteria

No withdrawals reported and no intermediate results reported

Comparative

No patients per category 1 proven, 3 probable, 1 possible, 17 no IA

Notes Sponsoring precluded? No: ELISA was kindly provided by Sanofi Pasteur and they received financial

support from Pfizer

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Machetti 1998 (Continued)

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes
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Ulusakarya 2000

Study characteristics

Patient sampling Consecutive series of patients; retrospectively selected

Patient characteristics and set-

ting

507 samples from 135 patients were analysed during 193 neutropenic periods

Age ranged from 6 to 78 years; 47% males

Haematology unit

France

Children and adults undergoing bone marrow transplantation (BMT); all consecutive patients with

haematological malignancies and treated with high-dose chemotherapy

Monitoring clinical course

Index tests Platelia

Antigenaemia was monitored weekly

Positive = one or more positives; negative = all negatives

Cut-off: 1.0 and 1.5 reported

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC-like criteria, citation Machetti 1998. Proven + probable

+ possible versus no IA

Galactomannan ELISA was not mentioned as part of the reference criteria

Flow and timing Not clear if all patients were categorised according to the same criteria

Withdrawals were explained

Uninterpretable results reported: these were ignored

Comparative

No patients per category 10 proven, 6 probable, 2 possible, 117 no IA

Notes Nothing reported about financing

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests
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Ulusakarya 2000 (Continued)

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Williamson 2000

Study characteristics

Patient sampling Prospective; consecutive series of patients; blood samples re-analysed later for ELISA

Patient characteristics and set-

ting

104 participants

Age ranged from 3 months to 56 years

No information about gender

UK

Children and adults undergoing bone marrow transplantation (BMT) or chemotherapy for haema-

tological malignancy with severe neutropenia
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Williamson 2000 (Continued)

Inpatients

Monitoring clinical course

Index tests Platelia Aspergillus

Serum samples were collected and tested twice weekly

One positive is positive; no positive at all is negative

Cut-off value not reported

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC-like criteria, no reference; 3 groups

Galactomannan ELISA was not mentioned as part of the reference criteria

Flow and timing All patients were classified according to the same reference criteria

Withdrawals explained? Yes

Uninterpretable results reported? No

Comparative

No patients per category 7 proven, no probables, 9 possible, 88 no IA

Notes Nothing reported on conflicts of interest or sponsoring

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Unclear

Low
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Williamson 2000 (Continued)

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Herbrecht 2002

Study characteristics

Patient sampling Consecutive (“all patients presenting with ... had a serum sample collected”) and prospective series

of patients Episode-based analysis

Patient characteristics and set-

ting

177 participants

Age ranged from 4 months to 88 years

France

Neutropenic children and adults (neutrophil count < 500/ l) with a persistent fever despite antibi-

otics, but without any other signs of infection

Daily monitoring of clinical course

Index tests Platelia: sera with an index > 1.5 ODI were considered positive

Target condition and reference

standard(s)

Invasive aspergillosis; EORTC-criteria, citation Ascioglu 2002

The results of the antigen testing were not included in our classification
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Herbrecht 2002 (Continued)

Flow and timing All patients fulfilling the inclusion criteria were diagnosed with the EORTC criteria

Withdrawals explained? No. Not clear how they came from 797 episodes to 640 episodes

Uninterpretable results reported? Not reported

Comparative

No patients per category 6 proven, 3 probable, 75 possible, 93 non-IA

Notes Nothing reported on sponsoring

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes
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Herbrecht 2002 (Continued)

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Doermann 2002

Study characteristics

Patient sampling Study design not clear

Patient characteristics and set-

ting

423 adult participants

Age of cases ranged from 16 to 70 years; no information about gender

Haematology department

France

Inpatients, no further information provided

Index tests Platelia: no further details reported

Sera were tested twice a week in patients at risk

2 consecutive samples is positive, the rest are negative

Cut-off = 1.5 ng/ml

Target condition and reference

standard(s)

Invasive aspergillosis, according to EORTC-like criteria

Antigenaemia reported as criterion in one of the definitions for disease classifications

Acceptable reference standard? Yes

EORTC-like criteria; definitions of separate groups reported completely

Flow and timing All patients were evaluated according to the same criteria, but not clear whether there were with-

drawals or uninterpretable results

Comparative

No patients per category 3 proven, 9 probable, 6 possible, 405 non-IA

Notes Language: French

Sponsoring precluded? Unclear: not reported
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Doermann 2002 (Continued)

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear
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Doermann 2002 (Continued)

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Bialek 2002

Study characteristics

Patient sampling Study design not clear

Patient characteristics and set-

ting

17 participants

Age ranged from 1 month to 9 years; 59% males

France or Germany

Children undergoing bone marrow transplantation (BMT), no other details reported

Paediatric bone marrow recipients; other details not reported

Index tests Platelia: screening (but not reported how often), single sample positive is positive; < 1.0 is negative

and > 1.5 is positive

Target condition and reference

standard(s)

Invasive aspergillosis, according to EORTC criteria, EORTC website cited

They excluded the antigen detection as a microbiological criterion in the EORTC criteria

Flow and timing None very clearly reported: not clearly reported whether all patients who underwent the Platelia

test also underwent the reference standard

No withdrawals reported

Uninterpretable results not clearly reported: below 1.0 ODI a sample is negative, above 1.5 ODI a

sample is positive, but they do not describe how samples between 1.0 and 1.5 ODI are handled

Comparative

No patients per category 0 proven, 1 probable, 2 possible, 14 non-IA

Notes Research fund and university fund reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear
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Bialek 2002 (Continued)

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear
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Maertens 2002

Study characteristics

Patient sampling Prospective; consecutive series of patients

Patient characteristics and set-

ting

100 participants

Age ranged from 17 to 58 years

67% males

Belgium

Adults with haematological disorders who underwent myeloablative allogeneic stem cell transplan-

tation (ASCT)

Exclusion of autologous transplants and patients undergoing non-myeloablative conditioning

Index tests Platelia

Serum samples were collected twice weekly, and more often if patients were proven or probable

2 consecutives was positive. Results were reported back to clinicians once a week

Cut-off value 1.0 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Galactomannan ELISA was not mentioned as part of the reference criteria

Flow and timing All patients were classified according to the same reference criteria

Withdrawals explained? Yes

Uninterpretable results reported? No

Comparative

No patients per category 5 proven, 8 probable, 34 possible, 53 no IA

Notes Also postmortem details given

Nothing reported about financial support

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests
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Maertens 2002 (Continued)

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Moragues 2003

Study characteristics

Patient sampling Retrospective study, not much reported

Patient characteristics and set-

ting

54 participants

No information about age or gender

Spain

Severe neutropenic patients in the haematological department

Monitoring clinical course, inpatients
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Moragues 2003 (Continued)

Representative spectrum? Unclear: severe neutropenic patients in the haematological department,

without any further description

Index tests Platelia. Sampled twice a week. 2 consecutive positive samples was considered as a positive result.

No explanation of negative result. Cut-off 1.5 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: the results of the ELISA were not used for the reference criteria

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)

Flow and timing Time interval not reported

Partial verification avoided? Yes: all patients were classified according to reference criteria

Withdrawals explained? Yes

Uninterpretable results reported? No

Comparative

No patients per category 3 proven, 1 probable, 17 possible, 33 no IA

Notes Sponsoring? Financed by university

Article in Spanish

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes
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Moragues 2003 (Continued)

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Kallel 2003

Study characteristics

Patient sampling Prospective; series of patients with same risk profile

Not reported whether enrollment was consecutive

Patient characteristics and set-

ting

74 participants

Age ranged from 8 to 47 years

No information about gender

Tunisia

Children and adults who were neutropenic; predominantly allograft patients

Inpatients, monitoring clinical course

Representative spectrum? Yes: children and adults that were neutropenic; predominantly allograft

patients

Prospective, consecutive patient series

Index tests Platelia. Sera were monitored weekly on Mondays and Tuesdays. Both days positive = positive. All

other results = negative. Cut-off 1.5 ODI
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Kallel 2003 (Continued)

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? No: a positive galactomannan test was one of the requirements for probable

IA

Flow and timing Not reported

Partial verification avoided? Yes: all patients were classified according to reference criteria

Withdrawals explained? No

Uninterpretable results reported? No

Comparative

No patients per category 1 proven, 4 probable, 2 possible, 67 no

Notes Sponsoring precluded? Unclear: nothing reported about financial support

French

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

47Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kallel 2003 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Pinel 2003

Study characteristics

Patient sampling Prospective; series of patients with same risk profile

Not reported whether selection was done consecutively, but no reason to assume it was not

Patient characteristics and set-

ting

3327 serum samples from 807 participants

No information about age

62% of the cases were male

France

Patients from haematological and intensive care units that were at risk for invasive fungal infections

Inpatients, monitoring clinical course

Representative spectrum? Yes: patients from haematological and intensive care units that were at

risk of invasive fungal infections

Index tests Platelia. 2 consecutive positive patient samples were necessary to suspect IA. In analyses also looked

at single sample results. Cut-offs analysed: > 1.0 ODI subsequently; 0.5, 1.0, 1.5 as single sample

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? The authors did not explicitly report the exclusion of the ELISA results

from the EORTC criteria, so blinding also unclear

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)
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Pinel 2003 (Continued)

Flow and timing Time interval was not reported.

Partial verification avoided? Yes: all patients were classified according to reference criteria

Withdrawals explained? No

Uninterpretable results reported? No

Comparative

No patients per category 3 proven, 31 probable, 22 possible, 751 no IA

Notes Also clinical and radiological signs reported

Nothing reported about financial support

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes
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Pinel 2003 (Continued)

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Becker 2003

Study characteristics

Patient sampling Prospective; consecutive series of patients

Patient characteristics and set-

ting

160 participants

Age ranged from 18 to 79 years

No information about gender

Netherlands

Adult haematological patients with neutropenia

Inpatients, monitoring of clinical course

Representative spectrum? Yes: haematology patients that had an expected neutropenia for at least

10 days and had an age of at least 18 years. Serum samples were taken from all patients twice weekly

(= consecutive)

Prospective; consecutive patient series

Index tests Platelia: serum was sampled twice weekly during neutropenia. 2 subsequent positive samples were

considered positive. Cut-off 1.0 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, modified EORTC criteria (they added 2 extra categories) (Ascioglu 2002)

Incorporation avoided? Yes: results of galactomannan detection were excluded from the criteria

Acceptable reference standard? Yes: invasive fungal infections were classified according to the

EORTC case definitions, with some modifications (1 extra category). Ascioglu 2002 cited
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Becker 2003 (Continued)

Flow and timing Time interval not reported

Partial verification avoided? Yes: all patients were classified according to reference criteria

Withdrawals explained? Yes

Uninterpretable results reported? Yes: suspected and possible patients

Comparative

No patients per category 2 proven, 11 probable, 22 possible (18 suspected plus 4 possible), 125 non-IA

Notes Sponsoring not reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

Yes
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Becker 2003 (Continued)

of the results of the index tests?

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Adam 2004

Study characteristics

Patient sampling Prospective; consecutive enrollment of patients not reported

Platelia ODI between 1.0 and 1.5 were excluded

Patient characteristics and set-

ting

225 participants

Age ranged from 16 to 74 years

No information about gender

France

Adults with haematological malignancies who were likely to be severely neutropenic. Inpatients,

monitoring clinical course

Representative spectrum? Unclear: although galactomannan antigenaemia is monitored weekly in

those patients with haematological malignancies who are likely to experience severe neutropenia, it

is not clear whether the patients were enrolled consecutively

Index tests Platelia: galactomannan antigenaemia is monitored weekly; first positive result is regarded positive.

Cut-off 1.5 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, defined according to EORTC criteria, reference Ascioglu 2002

Incorporation avoided? Unclear: not reported

Acceptable reference standard? Yes: a diagnosis of invasive aspergillosis was classified as proven,

probable or possible, according to criteria established by the EORTC/MSG (Ascioglu 2002)

Flow and timing Not reported

Partial verification avoided? Yes: all patients were classified according to the reference criteria

Withdrawals explained? Yes: see above

Uninterpretable results reported? No: Platelia ODI between 1.0 and 1.5 were excluded

Comparative

52Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Adam 2004 (Continued)

No patients per category 0 proven; 2 probable; 5 possible; 218 non-IA

Notes Sponsoring? Nothing reported on financial resources

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

No

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

53Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Adam 2004 (Continued)

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Buchheidt 2004

Study characteristics

Patient sampling Study design not clear. Episode-based analysis

Patient characteristics and set-

ting

177 participants

Age ranged from 17 to 81 years

Germany

No further info

Adults with haematological malignancies undergoing chemotherapy or bone marrow transplantation

and fulfilled host factor criteria (Ascioglu 2002)

Inpatients

Representative spectrum? Unclear: selection process not clearly reported

Index tests Platelia: positivity was defined as 2 or more serial samples with ODI > 1.5 times the cut-off index

and with > 0.7 times the cut-off index. On average every 3 days samples were measured

Target condition and reference

standard(s)

Invasive aspergillosis, according to EORTC criteria (Ascioglu 2002)

Incorporation avoided? Not reported

Acceptable reference standard? Yes: all assays were evaluated for sensitivity and specificity in the

detection of IA after classification of patient episodes according to the 2002 guidelines established

by the EORTC/MSG (Ascioglu 2002)

Flow and timing Time interval: not reported

Partial verification avoided? Yes: all assays were evaluated for sensitivity and specificity in the detection

of IA after classification of patient episodes according to the 2002 guidelines established by the

EORTC/MSG (Ascioglu 2002)

Withdrawals explained? No

Uninterpretable results reported? No

Comparative

No patients per category 6 proven, 3 probable, 75 possible, 93 non-IA

Notes Sponsoring? Funded by the German Jose Carreras Leukemia Fund
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Buchheidt 2004 (Continued)

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear
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Buchheidt 2004 (Continued)

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Kawazu 2004

Study characteristics

Patient sampling Prospective; consecutive series of patients. Episode-based analysis

Patient characteristics and set-

ting

149 participants

Age ranged from 17 to 74 years

70% males

Japan

Adults with haematological disorders that were neutropenic, underwent chemotherapy, had per-

sistent fever despite antibiotics, acute graft versus host disease or received corticosteroids. Weekly

screening of inpatients

Representative spectrum? Yes: adults with haematological disorders that were neutropenic, under-

went chemotherapy, had persistent fever despite antibiotics, acute graft versus host disease or re-

ceived corticosteroids

Index tests Platelia. Serum was monitored weekly. Treatment episodes with only 1 or 2 measurements were

excluded. Positive is either 1 positive sample or 2 consecutive positive samples. All the rest are

negative. Cut-off 0.6 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by the EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: plasma GM level was not included in the microbiological criteria

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)

Flow and timing Not reported

Partial verification avoided? All patients were classified according to the reference criteria

Withdrawals explained? N/A

Uninterpretable results reported? N/A

Comparative

No patients per category 9 proven, 2 probable, 13 possible, 125 no IA

Notes ROC curves and timelines reported

Sponsoring precluded? Unclear: nothing reported about support

Methodological quality
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Kawazu 2004 (Continued)

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

No

If a threshold was used, was it

pre-specified?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes
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Kawazu 2004 (Continued)

Were all patients included in the

analysis?

Yes

Marr 2004

Study characteristics

Patient sampling Patients were enrolled prospectively; blood samples were analysed after storage

Patient characteristics and set-

ting

67 participants

Age ranged from 5 to 66 years

No information about gender

USA

Children and adults undergoing bone marrow transplantation. Monitoring clinical course, no fur-

ther information provided

Representative spectrum? Unclear: children and adults undergoing bone marrow transplantation;

although it seems not to be a case-control design, this can not completely be ruled out

Index tests Platelia. Blood samples were obtained weekly. Samples were frozen and relabeled randomly; samples

were analysed blinded to both the source of the samples and clinical data. Samples that had an ODI

above 0.5 were tested again to verify positive result. At least 1 sample had to be obtained within 1

week before or after diagnosis

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: ELISA was explicitly excluded from EORTC criteria

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)

Flow and timing Time interval not reported

Partial verification avoided? Unclear: all cases were classified according to the reference criteria. What

they did to find controls is not entirely clear

Withdrawals explained? Yes

Uninterpretable results reported? Not reported

Comparative

No patients per category 13 proven, 11 probable, 8 possible, 35 no IA

Notes Sponsoring precluded? No: financed by National Institute of Health and Bio-Rad Labs. 3 authors

have also worked as consultants for Bio-Rad Labs

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Marr 2004 (Continued)

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes
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Rovira 2004

Study characteristics

Patient sampling Prospective; consecutive series of patients

Patient characteristics and set-

ting

74 participants

Age ranged from 15 to 60 years

61% males

Spain

Adults undergoing allogeneic haematopoietic stem cell transplantation in institution and adult out-

patients receiving immunosuppressive therapy. Inpatients were screened twice weekly; outpatients

weekly, if possible

Representative spectrum? Yes: adults undergoing allogeneic haematopoietic stem cell transplantation

Index tests Platelia. Serum was monitored twice a week until discharge or death. Outpatients were monitored

weekly where possible. Positive was above 1.5 and negative was below 1.0. In between was undeter-

mined. Total of 832 samples from 74 patients. Positive was one or more positive; negative was all

negative

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: Aspergillus galactomannan antigen test results were excluded as micro-

biologic criteria

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)

Flow and timing Time interval not reported

Partial verification avoided? Yes: all patients were classified according to reference criteria

Withdrawals explained? Unclear

Uninterpretable results reported? Yes: when a sample was undetermined, an additional sample was

immediately tested

Comparative

No patients per category 1 proven, 5 probable, 2 possible, 66 no IA

Notes Clinical course and timelines for 8 patients

Sponsoring? Governance funds and a leukaemia foundation

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes
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Rovira 2004 (Continued)

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes
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Allan 2005

Study characteristics

Patient sampling Prospective; series of patients with same risk profile; consecutive enrollment not reported. Episode-

based analysis

Patient characteristics and set-

ting

125 participants

Age ranged from 16 to 76 years

No information about gender

Scotland

Adults undergoing allogeneic or autologous stem cell transplantation or intensive chemotherapy;

no other details reported

Representative spectrum? Unclear: adult haemato-oncology patients

Index tests Platelia: twice-weekly screening; different ways of defining positive result reported and different cut-

off values

Target condition and reference

standard(s)

Invasive aspergillosis, according to EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: as the Platelia Aspergillus was being evaluated it was excluded from the

EORTC/MSG definitions

Acceptable reference standard? Yes: IFI was classified as proven, probable or possible according to

the EORTC/MSG definitions (Ascioglu 2002)

Flow and timing Timing not reported

Partial verification avoided? Unclear: it was unclear if really all patients were classified using the

reference criteria

Withdrawals explained? No: not reported

Uninterpretable results reported? No: there were no uninterpretable results

Comparative

No patients per category 0 proven, 1 probable, 11 possible, 113 non-IA

Notes Sponsoring: grants from Chief Scientists Office, Scotland, Wyeth Healthcare and Gilead Sciences

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear
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Allan 2005 (Continued)

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Yoo 2005

Study characteristics

Patient sampling Prospective; consecutive series of patients. Possible cases were regarded as non-IA
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Yoo 2005 (Continued)

Patient characteristics and set-

ting

14 participants

No information about age or gender

Korea

Neutropenic adults with fever that did not respond to antibiotic therapy

Inpatients, monitoring of clinical course

Representative spectrum? Yes: neutropenic adults with fever that did not respond to antibiotic

therapy

Index tests PlateliaAspergillus. Blood samples were usually obtained twice a week until the patient recovered

from neutropenia. 2 consecutive positive samples was considered as a positive result. No explanation

of negative result. Many different cut-off values analysed

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria, Ascioglu 2002 cited. In analyses proven and

probable versus possible and no IA

Incorporation avoided? Not explicitly stated that galactomannan results were excluded from EORTC

criteria

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)

Flow and timing Time: until recovering from neutropenia

Partial verification avoided? Unclear: not entirely clear whether all patients were classified according

to the reference criteria

Withdrawals explained? Yes

Uninterpretable results reported? No: not reported

Comparative

No patients per category 2 proven or probable, 12 possible or no IA

Notes ROC curve provided

Sponsoring precluded? Yes: financial support by the Korean Research Foundation

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low
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Yoo 2005 (Continued)

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

No

Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

White 2005

Study characteristics

Patient sampling Study design not clear

Patient characteristics and set-

ting

105 participants

No information about age or gender

UK

Patients considered to be at high risk for invasive fungal infection, no further details provided
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White 2005 (Continued)

Representative spectrum? Patients considered to be at high risk, without further information

Index tests Platelia Aspergillus. One positive is positive; no positive is negative; not reported how often samples

were taken. Positive result: single sample above 1.5 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (no citation)

Incorporation avoided? Not explicitly reported whether galactomannan results were excluded from

EORTC criteria

Acceptable reference standard? Yes: EORTC criteria (no citation)

Flow and timing Timing not reported

Uninterpretable results reported? No

Comparative

No patients per category 1 proven, 2 probable, 4 possible, 98 no IA

Notes Sponsoring unclear; nothing reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard
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White 2005 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Weisser 2005

Study characteristics

Patient sampling Prospective; consecutive series of patients. Episode-based analysis

Patient characteristics and set-

ting

161 participants

Age ranged from 16 to 78 years

51% males

Switzerland

Adults undergoing autologous or allogeneic haematopoietic stem cell transplantation (HSCT) or

receiving chemotherapy Inpatients; monitoring clinical course

Representative spectrum? Yes: adults undergoing autologous or allogeneic HSCT or receiving che-

motherapy

Index tests Platelia Aspergillus. Sera were tested twice weekly. 2 consecutives positive was considered positive.

Cut-off = 0.5 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria

Incorporation avoided? Not explicitly reported whether galactomannan results were excluded from

EORTC criteria

Acceptable reference standard? Yes: EORTC criteria

67Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Weisser 2005 (Continued)

Flow and timing Timing not reported

Partial verification avoided? Not clear

Withdrawals explained? Not reported

Uninterpretable results reported? Not reported

Comparative

No patients per category 20 proven or probable, 32 possible, 109 no IA

Notes Sponsoring: Science Grant reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

Unclear
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Weisser 2005 (Continued)

of the results of the index tests?

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Scotter 2005

Study characteristics

Patient sampling Prospective; series of patients with same risk profile

Patient characteristics and set-

ting

25 participants

Age of cases ranged from 3 to 79 years

60% males

New Zealand

Children and adults undergoing stem cell transplantation or chemotherapy for haematological

malignancy and had fever for > 96 hours

Inpatients

Representative spectrum? Yes: patients undergoing stem cell transplantation or chemotherapy for

haematological malignancy and had fever for > 96 hours

Index tests Platelia. If the patient was febrile at least once per day for 4 days or if there was a high suspicion

of invasive fungal infection, samples were assayed for galactomannan testing and PCR. Number

of samples per patient varied from 2 to 32. At each time point of sample/assay, the patients were

classified according to their status at that moment. Negative = all samples negative; positive = at

least 1 sample positive. Many different cut-off values analysed (0.5, 1.0, 1.5, 2.0 ODI)

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: galactomannan results were excluded from EORTC criteria

Acceptable reference standard? EORTC criteria (Ascioglu 2002)

Flow and timing Time interval not reported

Partial verification avoided? Yes: all patients were classified according to the reference criteria

Withdrawals explained? Yes

Uninterpretable results reported? No
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Scotter 2005 (Continued)

Comparative

No patients per category 4 proven, 1 probable, 7 possible, 13 no IA

Notes Sponsoring: work was supported by Gilead Sciences, a Bone Marrow Transplantation trust and the

Canterbury District Health Board. No connections with Platelia

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Unclear

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low
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Scotter 2005 (Continued)

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Suankratay 2006

Study characteristics

Patient sampling From June 2002 to January 2004 a consecutive series of adult patients with haematological disorders

who were at risk of developing IA were included

Eligible patients were 1) receiving chemotherapy with an expected duration of neutropenia of less

than 500 cells/µL of at least 7 days or 2) undergoing allogeneic bone marrow or peripheral blood

stem cell transplantation

Those patients who were undergoing autologous bone marrow transplantation or were less than

16 years old were excluded from the present study (not sure if autologous BMT would fall under

inappropriate exclusion)

Patient characteristics and set-

ting

All 50 patients older than 16

46% male

At KCMH, Bangkok, Thailand

Patients receiving chemotherapy or allogeneic haematopoietic stem cell transplantation. Patients

under 16 and patients undergoing autologous stem cell transplantation were excluded

Inpatients; monitoring of clinical course

Representative spectrum? Patients receiving chemotherapy or allogeneic haematopoietic stem cell

transplantation

Index tests Platelia Aspergillus. Blood samples were obtained once or twice weekly until death or discharge. 2

subsequent positive samples were needed to get a positive test result. Cut-off 0.5, 0.75, 1.0, 1.25,

1.5 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Galactomannan not included in description of reference criteria

Acceptable reference standard? Yes: EORTC (Ascioglu 2002)

Flow and timing Timing not reported

Partial verification avoided? Yes, all patients were classified according to the reference criteria

Withdrawals explained? No

Uninterpretable results reported? Yes
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Suankratay 2006 (Continued)

Comparative

No patients per category 5 proven, 12 probable, 33 possible or no IA

Notes Timelines GM for 17 patients

Sponsoring: nothing reported about financial support

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Unclear

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low
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Suankratay 2006 (Continued)

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Busca 2006

Study characteristics

Patient sampling Prospective; consecutive series of patients

“Between February 2002 and October 2004, all adult patients transplanted at our institution were

analyzed”

Patient characteristics and set-

ting

74 participants

Age ranged from 19 to 70 years

No information about gender

Italy

All adult patients undergoing allogeneic haematopoietic stem cell transplantation

Inpatients; monitoring clinical course

Representative spectrum: all adult patients undergoing allogeneic haematopoietic stem cell trans-

plantation were analysed with the commercially available galactomannan sandwich-ELISA assay

Both inpatients and outpatients (outpatients only where possible)

Index tests Platelia. Serum samples were taken twice weekly; galactomannan positivity was defined as an ODI

of 1.0 or higher in 2 subsequent sera

Target condition and reference

standard(s)

Invasive aspergillosis, according to the EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: invasive fungal infections were classified according to the EORTC/

MSG case definitions Galactomannan results were excluded as microbiologic criteria

Acceptable reference standard? Yes: invasive fungal infections were classified according to the

EORTC/MSG case definitions (Ascioglu 2002). Galactomannan results were excluded as microbi-

ologic criteria

Flow and timing Timing not reported

Partial verification avoided: all patients were classified according to the reference criteria

No withdrawals: the study included all patients = 74; the results for all 74 patients were given

No uninterpretable results: the study included all patients = 74; the results for all 74 patients were

given in terms of negative or positive result, so no uninterpretable results
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Busca 2006 (Continued)

Comparative

No patients per category 2 proven, 0 probable, 7 possible, 65 no IA

Notes Sponsoring: not reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing
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Busca 2006 (Continued)

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Xie˙L 2006

Study characteristics

Patient sampling Prospective; consecutive series of patients

Patient characteristics and set-

ting

81 participants

Both children and adults

Inpatients

China

Haematology department; included when fever (T > 38.5 ); ineffective after 4 days therapy of

broad spectrum antibiotic; neutrophile granulocyte < 1.0 × 109/L

Representative spectrum? Yes: all patients in the haematology department who fulfilled the inclusion

criteria

Index tests Platelia Aspergillus; index test was done every 3 to 4 days; cut-off was 1.5 ODI and 2 subsequent

positive samples were needed for a positive result

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by the Editorial Board of the Chinese Journal of Internal Medicine

Incorporation avoided? Unclear: this was not clearly reported

Acceptable reference standard? Unclear: we are not sure that the Chinese criteria are exactly the

same as the ’Western’ criteria

Flow and timing Not reported

Partial verification avoided? Yes: all patients were classified according to the reference criteria

Withdrawals explained? Unclear: not reported

Uninterpretable results reported? Unclear: not reported

Comparative

No patients per category 11 proven, 23 probable, 33 possible and 14 no IA

Notes Sponsoring precluded? No financial support reported

Methodological quality
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Xie˙L 2006 (Continued)

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes
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Xie˙L 2006 (Continued)

Were all patients included in the

analysis?

Yes

Florent 2006

Study characteristics

Patient sampling Consecutive series of patients. From April 2001 through November 2002, all patients with haemato-

logical malignancies who were routinely screened for GM detection and 15 years old were included

in the study

Patient characteristics and set-

ting

167 participants who were at least 15 years old and who had samples collected within 1 week from

diagnosis

No information about gender

France

Patients with haematological malignancies

Inpatients, monitoring of clinical course

Representative spectrum? Patients with haematological malignancies who had samples collected

within 1 week from diagnosis Consecutive patient series

Index tests Platelia: patients were tested twice weekly; a single positive sample was required to be test positive.

Cut-off = 0.5 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by the EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: to evaluate the performance of the GM assay either alone or in combi-

nation with the PCR-ELISA, the results of the GM assay were not included in the microbiological

criteria for the diagnosis of probable IA

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)

Flow and timing Timing not reported

Partial verification avoided? All patients were classified according to the reference criteria

Withdrawals explained? Not reported

Uninterpretable results reported? Yes: 34 patients did not have consecutive serum samples that were

collected within 1 week and therefore they were excluded from the final analysis

Comparative

No patients per category 4 proven, 8 probable, 39 possible, 116 no-IA

Notes Also results for PCR assay

Potential conflicts of interest: none reported.

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns
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Florent 2006 (Continued)

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

No
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Florent 2006 (Continued)

Hovi 2007

Study characteristics

Patient sampling Prospective; consecutive series of patients. Episode-based analysis

“The study comprised all consecutive pediatric patients who were treated at the hematology/oncol-

ogy unit of the Hospital for Children and Adolescents, University of Helsinki, from January 2000

to June 2002 and at increased risk for developing IFI. Eligible patients were those receiving therapy

for remission induction of acute leukemia or myeloablative high-dose chemo-radiotherapy followed

by SCT.”

No exclusion criteria or exclusions reported

Patient characteristics and set-

ting

117 paediatric patients

Age ranged from 1 to 16 years

57% male

Finland

Inpatients at the haematology/oncology department, who had an increased risk for developing IA

(receiving therapy for remission induction of acute leukaemia or myeloablative high-dose chemo-

therapy followed by stem cell transplantation); monitoring clinical course

Representative spectrum: consecutive patients, increased risk for developing IA

Index tests Platelia. Sera were tested once a week; antigen levels were recorded as positive, borderline or negative.

Single and subsequent samples analysed. Cut-off not reported

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by the EORTC criteria (Ascioglu 2002)

Incorporation avoided? Not reported

Acceptable reference standard? Yes, EORTC criteria (Ascioglu 2002)

Flow and timing Time interval not reported

Partial verification avoided: all patients were classified according to the reference criteria

Withdrawals not reported

Uninterpretable results not reported

Comparative

No patients per category 1 proven, 1 probable, 27 possible, 88 no IA

Notes Sponsoring precluded? Nothing reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Hovi 2007 (Continued)

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Unclear

Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear
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Lai 2007

Study characteristics

Patient sampling Study design not clear

No inclusion or exclusion criteria reported

Patient characteristics and set-

ting

189 patients

Age ranged from 12 to 76 years

No information about gender

Taiwan

Inpatients from intensive care units and haematology/oncology departments

Representative spectrum? Unclear: selection criteria and patient population not clearly described

Index tests Platelia. No further information, except about definition of positive test result and cut-off values.

Positive sample = subsequent samples of ≥ 1.5 ODI

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: galactomannan excluded from criteria

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002)

Flow and timing Time interval not reported

Partial verification avoided? Yes: all patients were classified according to the reference criteria

Withdrawals explained? No

Uninterpretable results reported? Yes

Comparative

No patients per category 5 proven, 9 probable, 26 possible, 149 no IA

Notes Nothing reported about financial support

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests
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Lai 2007 (Continued)

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Foy 2007

Study characteristics

Patient sampling Consecutive series of patients. Retrospective study

In 2004, all patients undergoing HSCT at the University of Minnesota Medical Center were screened

with biweekly serum GM ELISAs while hospitalised

Patient characteristics and set-

ting

121 participants

Age ranged from 4 months to 68 years

57% male
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Foy 2007 (Continued)

USA.

Inpatients undergoing haematopoietic stem cell transplantation were screened biweekly; and out-

patients when possible

Representative spectrum? Yes: patients undergoing HSCT

Retrospective study, but consecutive series of patients

Index tests Platelia; biweekly serum samples; single sample was enough. Cut-off 0.5, mentioned in methods

section

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by the EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes, galactomannan excluded from criteria

Acceptable reference standard? Yes: EORTC criteria (Ascioglu 2002). Galactomannan excluded

from criteria

Flow and timing Maximum of 18 months

No partial verification: all patients were classified according to the reference criteria

Withdrawals explained? No: some strange results, not clear if patients are missing but no explanation

provided either

Uninterpretable results reported? No intermediates; so N/A

Comparative

No patients per category 12 proven or probable, 81 possible, 28 no IA

Notes No financial support reported at all

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes
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Foy 2007 (Continued)

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Tanriover 2008

Study characteristics

Patient sampling Reported as a prospective cohort study

All patients (> 16 years of age) with high-risk haematological malignancies admitted to the Internal

Medicine wards during the 2-year study period were interviewed and those who consented were

recruited for follow-up

Patients who gave informed consent were included in the study starting from the day they were

admitted to the wards and followed up until death, discharge or withdrawal of consent, whichever

occurred earlier. Death or discharge within 10 days of hospitalisation, less than 10 days of neutropenia

or major difficulty in obtaining blood samples were the exclusion criteria

Patient characteristics and set-

ting

58 treatment episodes in 45 participants

Age between 15 and 74 years

Turkey

Analyses are based on episodes
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Tanriover 2008 (Continued)

All patients (> 16 years of age) with high-risk haematological malignancies admitted to the Internal

Medicine wards during the 2-year study period were interviewed and those who consented were

recruited for follow-up

Representative spectrum? Yes: all patients (> 16 years of age) with high-risk haematological malig-

nancies; prospective study

Index tests Platelia Aspergillus; Bio-Rad Laboratories; according to manufacturer’s instructions. GM index was

expressed as the ratio of the optical density of the sample relative to the optical density of the

threshold control (ODI). Cut-points tested: 0.5, 0.7, 1.0, 1.5. Calculations made separately for

single positive values and at least 2 consecutive positive results (within 1 week) as well as classifying

the data as proven plus probable or proven plus probable plus possible

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: “GM positivity was not used as a microbiological criterion for classifying

IA.”

Acceptable reference standard? Yes: EORTC criteria

Flow and timing The mean time between the first febrile day and the first CT scan was reported: 15.7 +/- 12 days

Partial verification avoided; withdrawals were explained; there were no uninterpretable results

Comparative

No patients per category 1 proven, 4 probable, 20 possible, 33 no IA

Notes Sponsoring reported and no Platelia support mentioned

This study is registered as being published in 2010, which is correct, but it was already published

online in 2008

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests
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Tanriover 2008 (Continued)

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Unclear

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Suarez 2008

Study characteristics

Patient sampling Prospective study; consecutive enrolment; singe group

Patient characteristics and set-

ting

All adult patients receiving allogeneic or autologous HSCT, or intensive chemotherapy for haemato-

logical malignancies, and who were routinely monitored for biweekly GM detection were included

in the study

“This study was conducted prospectively […] in the adult hematology and bone marrow transplant

unit at […] a tertiary-care university hospital (Paris, France)”

Representative spectrum? Yes: seems to be eligible (consecutive enrollment; all suspected of IPA)
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Suarez 2008 (Continued)

Index tests “The GM assay was performed […] twice weekly […] using the Platelia Aspergillus enzyme im-

munoassay (Bio-Rad Laboratories, Marnes-la-Coquette, France). Serum samples with an index of

>0.5 were retested the following day and were considered positive if the GM index was again >0.5”

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002)

Incorporation avoided? Yes: we used the EORTC/MSG criteria (except the GM results) for diagnosis

of IA

Acceptable reference standard? Yes: EORTC criteria

Flow and timing Study lasted 13 months

Partial verification avoided? Yes

Withdrawals explained? Seems as if there were no withdrawals (N/A)

Uninterpretable results reported? Yes: seems that there were no indeterminates etc. (so N/A)

Comparative

No patients per category 1 proven, 14 probable, 2 possible, 107 no IA

Notes Support has been reported; no Platelia support mentioned

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes
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Suarez 2008 (Continued)

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Sun˙Q 2009

Study characteristics

Patient sampling Enrolment not reported

Patient characteristics and set-

ting

83 adult; inpatients; China participants

Haematology department; inclusion criteria were: low WBC for more than 5 days and: (1) non-

responding fever; (2) CT signs; (3) culture/microscope positive

No representative spectrum: spectrum seems to be highly selective (halo signs etc.)

Index tests Platelia test; cut-off single sample 0.5

Target condition and reference

standard(s)

Criteria of the Editorial Board of the Chinese Journal of Medicine

Not explicitly reported if Platelia formed part of the reference standard

Acceptable reference standard? Unclear: Chinese criteria
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Sun˙Q 2009 (Continued)

Flow and timing Time interval not reported.

Partial verification avoided? Yes

Withdrawals explained? Unclear, not reported

Uninterpretable results reported? Unclear, not reported

Comparative

No patients per category 4 proven; 8 probable; 45 possible; 26 no IA

Notes Not supported by Platelia

Chinese language

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear
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Sun˙Q 2009 (Continued)

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Shi˙Y 2009

Study characteristics

Patient sampling Seems to be a single-arm study; consecutive enrolment of patients

Patient characteristics and set-

ting

China; only adults; 94 participants

Inpatients admitted to ICU and suffering from suspected IPA

Representative spectrum? Yes: seems to be eligible (consecutive enrolment; all suspected of IPA)

Index tests Platelia; cut-off is 0.5 ODI (single sample is sufficient); test was done routinely, twice a week

Target condition and reference

standard(s)

Invasive aspergillosis, as defined by EORTC criteria (Ascioglu 2002). They also used Chinese criteria,

but not for these two-by-two tables

Incorporation avoided? Not explicitly reported, so ’unclear’

Acceptable reference standard? Yes: EORTC criteria

Flow and timing Time interval NR

Partial verification avoided? Yes

Withdrawals explained? No

Uninterpretable results reported? No

Comparative

No patients per category 4 proven, 29 probable, 34 possible, 27 no IA
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Shi˙Y 2009 (Continued)

Notes No information on financial support reported

Chinese language

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

91Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Shi˙Y 2009 (Continued)

Was there an appropriate inter-

val between index test and ref-

erence standard?

No

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

No

Xu˙M 2009

Study characteristics

Patient sampling Enrolment not reported

Patient characteristics and set-

ting

172 inpatients; China

Haematology department; non-responsive fever

Representative spectrum? Unclear: haematology department; non-responsive fever. No information

about enrollment and whether the study was prospective

Index tests Platelia test; cut-off single sample 0.7; or twice 0.5

Target condition and reference

standard(s)

Criteria of the Editorial Board of the Chinese Journal of Medicine

Incorporation avoided? Yes: Platelia explicitly excluded from criteria

Acceptable reference standard? Unclear: Chinese criteria. The patients were divided into 3 groups:

proven/probable; possible; no IA

Flow and timing Timing not reported

Partial verification avoided? Yes

Withdrawals explained? No: not reported

Uninterpretable results reported? No: not reported

Comparative

No patients per category 2 proven; 37 probable; 58 possible; 76 no IA

Notes Not supported by Platelia

Chinese language

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Xu˙M 2009 (Continued)

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Unclear

Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear
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Zhang˙X 2009

Study characteristics

Patient sampling No information provided

Patient characteristics and set-

ting

88 children; China; no further info

Little information provided; no inclusion criteria given; department not reported

Representative spectrum? Unclear: no information provided except that they were children

Index tests Platelia test, but not used as a standard care procedure. Cut-off single sample 0.5

Target condition and reference

standard(s)

Criteria of the Editorial Board of the Chinese Journal of Medicine

Incorporation avoided? Yes, Platelia explicitly excluded from criteria

Acceptable reference standard? Unclear: Chinese criteria and only 3 categories

Flow and timing Time interval not reported

Partial verification avoided? Yes

Withdrawals explained? Not reported

Uninterpretable results reported? Not reported

Comparative

No patients per category 14 proven/probable; 16 possible; 58 no IA

Notes Sponsored by Platelia

Chinese language

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

94Galactomannan detection for invasive aspergillosis in immunocompromised patients (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Zhang˙X 2009 (Continued)

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Da Silva 2010

Study characteristics

Patient sampling “Between April 2005 and April 2008, 169 patients (median age 55 years) with AML received

intensive chemotherapy (107 patients) as induction or consolidation therapy and 62 patients received

high dose chemotherapy for auto-HSCT. All patients were screened twice a week for GM analysis.”

This however says nothing about the enrollment and whether it was consecutive or not

Patient characteristics and set-

ting

See above

Study done in Portugal; not sure where patients came from

Index tests Platelia test; both serum and BAL GM samples were considered positive when the index value was

> 0.5 ng/mL

All patients were screened twice a week for GM analysis

Nothing reported on blinding
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Da Silva 2010 (Continued)

Target condition and reference

standard(s)

Fungal infections were classified according to EORTC/MSG revised consensus (De Pauw 2008)

They did not exclude Platelia from criteria

Flow and timing Timing not reported; blinding not reported

Comparative

No patients per category 2 proven, 6 probable, ? possible, 161 no IA (or 161 possible + no?)

Notes No conflicts reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

No
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Da Silva 2010 (Continued)

of the results of the index tests?

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Gao 2010

Study characteristics

Patient sampling All patients diagnosed with an acute exacerbation of COPD during the study period were included.

No exclusion criteria recorded. Prospective study

Patient characteristics and set-

ting

October 2006 to November 2008; No. 150 Hospital of the Chinese People’s Liberation Army (PLA)

, China. There are 1100 beds in this hospital, with 60 beds in the respiratory diseases department

No haematological or transplant patients; COPD patients

Index tests The detection of GM antigen by the Platelia Aspergillus EIA test (Bio-Rad Laboratories, Marnes,

France) was carried out according to the manufacturer’s instructions. A sample was considered

positive if the index was ≥ 1.5

Target condition and reference

standard(s)

The EORTC/MSG (European Organization for the Treatment of Cancer/Mycoses Study Group)

guidelines for IPA were not designed for patient categories other than cancer patients and bone

marrow transplant recipients. One important at-risk group, patients with COPD, was not included

in this definition. So we used modified IPA definitions. Reference to De Pauw 2008.

Platelia was included in the criteria

Flow and timing No information about time intervals; all patients were classified according to the EORTC criteria;

all patients were included in the analyses

Comparative

No patients per category 2 had proven IPA, 3 had probable IPA and 254 patients did not have IPA; the remaining 2 patients

had possible IPA

Notes No conflicts of interest reported
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Gao 2010 (Continued)

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear
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Gao 2010 (Continued)

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Sun˙Y 2010

Study characteristics

Patient sampling Enrolment not reported

Patient characteristics and set-

ting

80 patients

China

Haematology department; patients with host factor of IFI and symptoms and signs of infection,

plus: (1) unresponsive fever; or (2) imaging shows focus of infection in lung, head and paranasal

sinus; or (3) other evidence of suspicious IPA infection

Representative spectrum? No: seems to be highly selective

Index tests Platelia test; cut-off single sample 1.0 or consecutive samples 0.8

Target condition and reference

standard(s)

Criteria of the Editorial Board of the Chinese Journal of Medicine

Incorporation avoided? Unclear: not explicitly reported

Acceptable reference standard? Unclear: Chinese criteria

Flow and timing NR

Partial verification avoided? Yes

Withdrawals explained? Unclear: nothing reported on withdrawals

Uninterpretable results reported? Yes: there were no uninterpretable results: N/A

Comparative

No patients per category 5 proven, 20 probable, 34 possible, 21 no IA

Notes Not supported by Platelia

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear
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Sun˙Y 2010 (Continued)

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes
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Xu˙J 2010

Study characteristics

Patient sampling Patients enrolled if at least 1 sample was collected before treatment and if consecutive testing was

possible for at least 2 weeks

Patient characteristics and set-

ting

60 patients

Both children and adults

China

Haematology department; non-responsive fever; no antifungal therapy

Representative spectrum? Unclear: haematology department; non-responsive fever; no antifungal

therapy

No information about enrollment and whether the study was prospective

Index tests Platelia, at 3 different thresholds

Target condition and reference

standard(s)

Criteria of the Editorial Board of the Chinese Journal of Medicine

Incorporation avoided? Yes: Platelia explicitly excluded from criteria

Acceptable reference standard? Unclear: Chinese criteria

Flow and timing Time interval not reported

Partial verification avoided? Yes

Withdrawals explained? Not reported

Uninterpretable results reported? Not reported

Comparative

No patients per category 0 proven; 1 probable; 24 possible; 35 no IA

Notes Sponsoring precluded? Not supported by Platelia

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests
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Xu˙J 2010 (Continued)

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Park 2010

Study characteristics

Patient sampling A prospective cohort study was performed at the Asan Medical Center, a 2700-bed tertiary hospital

in Seoul, South Korea, between May 2008 and January 2009. They included all adult patients (16

years of age) who underwent bronchoscopy with BAL to evaluate new pulmonary infiltrates and for

whom GM assays from BAL were submitted were included. Informed consent was obtained from

each patient. The study protocol was approved by the Institutional Review Board of the hospital
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Park 2010 (Continued)

Patient characteristics and set-

ting

Unclear; patients requiring BAL or undergoing BAL may be less severely ill than patients who can

undergo serum GM

Index tests Transplant recipients and neutropenic cancer patients were measured weekly by ELISA (Platelia

Aspergillus, Bio-Rad, Hercules, CA). Serum GM was not regularly measured in other patients,

although the assay was performed whenever IPA was suspected. An optical density (OD) cut-off

value of 0.5 or greater was considered positive for GM in serum or BAL samples, as previously

recommended

Target condition and reference

standard(s)

Patients were categorised with proven, probable or possible IPA according to revised consensus

definitions of the EORTC/MSG (De Pauw 2008); Platelia was part of that

Flow and timing Time between index test and diagnosis not reported; all patients were classified by the same reference

standard; they provide a clear flow chart of patient flow

Comparative

No patients per category 1 proven, 17 probable, 4 possible, 337 no IA

Notes No financial disclosure reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes
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Park 2010 (Continued)

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Nihtinen 2010

Study characteristics

Patient sampling “All adult allo-SCT recipients transplanted between January 2001 and December 2002 in Helsinki

University Central Hospital were eligible for this study”

Exclusion of patients receiving reduced-intensity conditioning that does not lead to severe neu-

tropenia

Single group; prospective study; patients consecutively enrolled

Patient characteristics and set-

ting

138 patients were transplanted; 102 patients were left for the final analysis

Mean age 44 years

Finland

“All adult allo-SCT recipients transplanted [...] were eligible for this study”

Representative spectrum? Yes: single group of allo-SCT recipients; prospective study; patients con-

secutively enrolled

Index tests Analyses were performed using the GM ELISA test (Platelia Aspergillus, Bio-Rad, Hercules, CA,

USA) according to the manufacturer’s instructions. An optical density index of 0.5 was used as the

criterion for test positivity
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Nihtinen 2010 (Continued)

Target condition and reference

standard(s)

The revised EORTC/MSG criteria were used to define the cases

GM ELISA results were excluded from the criteria for IA

Acceptable reference standard? Yes

Flow and timing 36 patients were excluded because of reduced-intensity conditioning or patient refusal; at 1 year

after transplantation, 75 patients (73.5%) were alive

Partial verification avoided? Yes: all patients were classified according to the reference criteria

Withdrawals explained? No: some patients refused, but no reason is given as to why

Uninterpretable results reported? No: there must have been indeterminate results; but they were

not explained

Comparative

No patients per category Unclear reporting: 1 proven?; 1 probable?; 0 possible?; 100 no IA

Notes Sponsoring precluded? M Richardson is the founder and a shareholder of MoBiAir Diagnostics Ltd.

but this seems to have nothing to do with Platelia; so there was no sponsoring by Platelia

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard
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Nihtinen 2010 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

He 2011a

Study characteristics

Patient sampling The study was conducted in the respiratory intensive care unit (RICU) of Beijing Chao-Yang

Hospital, a teaching facility of the Capital Medical University in Beijing, China. Critically ill stage

III or IV COPD patients were included. Samples of all patients included in this study were taken

once a day for the first 3 days of their ICU stays and again once a week if the patient remained in

the ICU for more than 7 days

Patient characteristics and set-

ting

COPD patients, thus high concern

China

Index tests Consecutive serum samples for GM studies were collected on the first and the fourth days of the

patient’s admission to the ICU. A sandwich ELISA assay for GM detection (Platelia Aspergillus;

Sanofi Diagnostics Pasteur, Marnes-La-Coquette, France) was used according to the manufacturer’s

instructions. An optical density (OD) ratio of 0.5 or greater was considered positive

Diagnosis was not based on a serum GM test

Target condition and reference

standard(s)

Based on case definitions of the EORTC/MSG, reference to De Pauw 2008. Thus, cases were

interpreted as ’proven’, ’probable’ IPA or non-IPA

Patients from whom Aspergillus was recovered from non-sterile sites, but who had no other evidence

of fungal infections, were considered to be colonised. (ML: ’colonised’ is not a classification that is
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He 2011a (Continued)

mentioned in the original (2008) EORTC criteria)

Diagnosis was not based on a serum GM test

Flow and timing Timing is unclear/not reported. All patients were classified according to EORTC criteria. Unclear

whether all patients were included in analyses. No flow chart reported

Comparative

No patients per category 90 patients; 1 proven and 18 probable

Notes No conflicts of interest declared or found

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

Yes
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He 2011a (Continued)

interpreted without knowledge

of the results of the index tests?

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Acosta 2012

Study characteristics

Patient sampling Testing of serum samples was requested when judged clinically relevant

Patient characteristics and set-

ting

Over a period of 24 months (between June 2008 and May 2010) 965 patients were admitted to the

ICU. Of these, 149 (15.4%) had a compatible clinical syndrome and host factors of IFD, and 98

(10.2%) met the criteria for inclusion (23 patients in the IFD group and 75 patients in the control

group without evidence of IFD; Tables 1, 2 and 3). The overall prevalence of IFD in this cohort

was 23.4%

Index tests Platelia was used; a ROC curve was drawn. Multiple cut-offs reported, not all the ’standard’ ones

Target condition and reference

standard(s)

Proven and probable IA diagnoses were based on the modified definitions of De Pauw 2008,

excluding the detection of GM in BAL and in serum samples.

Flow and timing Time interval not reported; all patients were classified using the EORTC criteria; no withdrawals

reported

Comparative

No patients per category 4 proven, 7 probable, no possibles reported, 75 no-IFD + 12 other fungal diseases

Notes M. Finkelman (second last author) is an employee of Associates of Cape Cod, Inc., the manufacturer

of the Fungitell kit

Methodological quality
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Acosta 2012 (Continued)

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

No

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

No

Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes
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Acosta 2012 (Continued)

Were all patients included in the

analysis?

Unclear

Tabarsi 2012

Study characteristics

Patient sampling This study took place from January 2009 to January 2010 at the lung transplant centre of Massih

Daneshvari Hospital, which is the primary hospital for heart and lung transplants in Iran. All

patients who had clinical and radiological manifestations suggestive of pulmonary infection were

prospectively included

Patient characteristics and set-

ting

15 lung transplants, 1 heart transplant patient and 1 heart-lung transplant patient (17 in total); not

haematological patients

Iran

Mean age was 34.6 years (range, 12 to 50 years)

Index tests The Aspergillus galactomannan antigen was detected in serum or bronchoalveolar lavage by direct

double-sandwich enzyme-linked immunosorbent assay (Platelia Aspergillus; Bio-Rad, Marnes, La

Coquette, France). No further information

Target condition and reference

standard(s)

Classification of invasive aspergillosis was done based on the Infectious Diseases Society of America

guidelines for aspergillosis. 3 categories of ’definite’, ’probable’, and ’possible’ were defined. Reference

to Ascioglu 2002

Flow and timing Nothing on timing; all patients were classified according to EORTC criteria; not sure if all patients

were included in analyses

Comparative

No patients per category Probable or definite invasive aspergillosis was diagnosed in 9 patients. In 8 patients, invasive as-

pergillosis was not confirmed and alternative pathogens were isolated. Unclear what happened to

possibles

Notes No conflicts of interest reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes
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Tabarsi 2012 (Continued)

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Unclear

Unclear

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear
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Liu˙S 2012

Study characteristics

Patient sampling 40 patients with haematologic malignancies at high risk of IFI

Patient characteristics and set-

ting

Patients with high risk of IFI

Index tests Platelia Aspergillus GM; threshold: two OD > 0.5 or one OD > 0.7

Target condition and reference

standard(s)

Invasive fungal infection; EORTC/MSG

Flow and timing Difficult to extract due to Chinese language; time interval unclear

As reference standard was EORTC criteria and study used a one-gate inclusion process, we assumed

that all patients received the same reference standard

As there were no withdrawals or dropouts reported and the numbers in the 2x2 were the same as

the numbers included, we assumed that all patients were included in the analyses

Comparative

No patients per category 5 proven, 13 probable, 4 possible, 10 no IA

Notes Chinese language; no information on conflicts of interest provided

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear
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Liu˙S 2012 (Continued)

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Tanase 2012

Study characteristics

Patient sampling In 2011, all patients with HSCT at the Fundeni Clinical Institute, Bucharest, were screened with

serum GM ELISAs while hospitalised. Patients were retrospectively evaluated from 1 January to 31

December 2011

Patient characteristics and set-

ting

A total of 148 adult and 14 paediatric patients had at least 2 GM ELISA tested while undergoing

HSCT in 2011. These patients ranged in age from 1 to 68.1 years (mean 32.4 years). 96 of

the recipients were male (59.9%). With 1 exception, all the tested patients received peripheral

haematopoietic stem cells

Index tests A commercially available sandwich ELISA (Platelia Aspergillus, Bio-Rad, France) was used. The

optical density (OD) of the test

specimen is divided by the mean OD of the cut-off control, and results with an index value of 0.5 or

higher are considered positive. A positive GM test result was defined as 2 consecutive tests with an
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Tanase 2012 (Continued)

optical density index of ≥ 0.5 or a single test with an optical density index of ≥ 0.8 (this is different

from other studies -> impact on applicability?)

Target condition and reference

standard(s)

The probability of having an invasive fungal infection at any time after HSCT was determined by

EORTC/MSG criteria. Reference to Ascioglu 2002. Not clear if the EIA results were included

Flow and timing The date of the first positive GM test result was considered the date of diagnosis of IA, in high-risk

patients with radiological signs of IA

Comparative

No patients per category 102 of the 162 patients had no clinical, radiographic or microbiological criteria for IA. 1 had proven

IA by biopsy; 6 patients had a probable diagnosis of IA and 53 had a possible diagnosis of IA

Notes No conflicts of interest reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Unclear

DOMAIN 3: Reference Standard
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Tanase 2012 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Xu˙P 2012

Study characteristics

Patient sampling 113 patients with suspected lPA admitted in ’Department of Respiratory Medicine, Infectious

Diseased, Kidney Disease Centre and ICU’ were included in the study

Patient characteristics and set-

ting

ICU patients

Index tests Galactomannan antigen; threshold: two OD > 0.5 or one OD > 0.8

Target condition and reference

standard(s)

Invasive pulmonary aspergillosis, EORTC/MSG

Flow and timing Difficult to extract due to Chinese language; time interval unclear

As reference standard was EORTC criteria and study used a one-gate inclusion process, we assumed

that all patients received the same reference standard

As there were no withdrawals or dropouts reported and the numbers in the 2x2 were the same as

the numbers included, we assumed that all patients were included in the analyses

Comparative
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Xu˙P 2012 (Continued)

No patients per category 4 proven, 36 probable, 16 possible, 57 no IA

Notes No information on conflicts of interest; Chinese language.

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing
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Xu˙P 2012 (Continued)

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Ku 2012

Study characteristics

Patient sampling Non-haematological patients who underwent GM testing from January 2007 to December 2009

were evaluated retrospectively. Non-haematological patients were defined as patients without haema-

tological disease, including malignancies, or those who have not undergone HSCT

Patient characteristics and set-

ting

Non-haematological patients, so high concern

Index tests Platelia test; an OD index of 0.5 was considered positive. All positive samples were retested and

considered positive only if the repeat test was also positive

Target condition and reference

standard(s)

Each of the patients was classified according to the criteria of the European Organization for Research

and Treatment of Cancer/Mycoses Study Group (EORTC) revised in 2008 (De Pauw 2008). Thus,

the patients were categorised as proven, probable, possible and non-IA. Proven and probable IA

cases were defined as IA in this study. The definition of IA was not based on the GM test

Flow and timing Nothing reported on time intervals; all patients were classified by the same criteria; not clear if all

patients were included in analyses

Comparative

No patients per category 778 patients in total; 9 proven and 4 probable

Notes No conflicts of interest reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Ku 2012 (Continued)

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear
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Badiee 2013

Study characteristics

Patient sampling The study included all the paediatric patients (1 to 14 years old) with haematology disorders who

were treated at the haematology/oncology unit of Faghihi Hospital, Shiraz University of Medical

Sciences, Iran. All study participants were identified as being at increased risk of developing IA

Patient characteristics and set-

ting

1 to 14 years old; mean age 9.3; all had haematological malignancies

Study done at a haematology/oncology unit in Iran

Index tests Detection of Aspergillus GM was performed using the Platelia Aspergillus EIA (immunoenzymatic

sandwich microplate assay, Bio-Rad, Platelia, Marnes La Coquette, France), according to the man-

ufacturer’s protocol. GM assay index ≥ 0.5 was considered positive

Target condition and reference

standard(s)

Classification of patients was performed according to the protocols of the European Organization

for Research and Treatment of Cancer-Mycosis Study Group (De Pauw 2008). Accordingly, the

reference gold standards (positive culture from clinical samples) used to calculate the specificity

and sensitivity were the mycological criteria (without indirect tests including GM) along with host

factors and clinical criteria

Flow and timing No information on time to diagnosis; all included patients were classified according to the same

criteria; no withdrawals mentioned

Comparative

No patients per category 1 proven, 9 probable, 26 possible, 26 no IA

Notes No COI declared

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

Unclear
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Badiee 2013 (Continued)

dard?

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Ghosh 2013

Study characteristics

Patient sampling This was a prospective, single institutional, cohort study conducted during the period October 2008

to February 2010. A convenient sample of 150 consecutive episodes of high-risk neutropenia was

chosen. Patients who were planned for discharge soon after completion of chemotherapy and those

not willing to participate were excluded

Patient characteristics and set-

ting

We included patients aged ≥ 15 years, with a diagnosis of leukemia or recipients of auto- and allo-

HSCT. Episodes in patients diagnosed with possible or probable IA were also eligible for inclusion

Median age of the patients in the episodes was 33 years (range 15.65 years). Male sex predominated

with M:F ratio of 2.6:1. Acute myeloid leukaemia induction constituted 50 episodes (33.3%), con-

solidation with high-dose cytarabine 30 episodes (20%) and recipients of autologous haematopoi-

etic stem cell transplantation (auto-HSCT) 37 episodes (24.7%), respectively. 6 episodes had a prior
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Ghosh 2013 (Continued)

history of IA (3 possible and 3 probable)

Index tests A double-sandwich ELISA GM assay (Platelia Aspergillus, Bio-Rad laboratories) capable of detecting

GM at concentrations as low as 0.5 ng/mL was used. The assay was carried out at the Medical

Oncology Laboratory of the hospital as per manufacturer’s guidelines. A cut-off of optical density

index (ODI) > 0.5 was taken as positive

Target condition and reference

standard(s)

Each episode was categorised as no IA, possible IA, probable IA or proven IA according to European

Organization for Research and Treatment of Cancer (EORTC) 2008 criteria (De Pauw 2008).

Unclear if GM results were also in criteria

Flow and timing Timing not reported

Comparative

No patients per category 25 possible, 17 probable, 1 proven, 107 no IA

Notes No COI declared

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard
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Ghosh 2013 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

Jha 2013

Study characteristics

Patient sampling The study was conducted prospectively from July 2010 to December 2011 in a paediatric oncology

unit

Children, up to 14 years, on treatment for haematological malignancies and admitted with fever

were enrolled

Patients who received piperacillin-tazobactam and/or amoxicillin-clavulanic acid were excluded as

their administration has been associated with a false-positive GM assay. Stem cell transplant (SCT)

recipients were excluded as well

A febrile episode was considered as an independent episode in a patient when it was > 4 weeks apart

from the previous one, with the patient being clinically well in between

Patient characteristics and set-

ting

Children, until 14 years, on treatment for haematological malignancies and admitted with fever

were enrolled

Setting: haematology-oncology unit in India

Mean age: 6.1 years (1 to 13 years)

3.5 males:1 female

Index tests Blood for GM assay was drawn on the day of admission along with the sample for blood counts

and bacterial culture. Serial estimation of GM was performed once a week, until discharge or death

in limited patients. The GM assay obtained at admission was considered for analysis
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Jha 2013 (Continued)

Serum GM levels were measured using the Platelia Aspergillus enzyme immunoassay test (Bio-Rad,

Hercules, CA, USA) as per the manufacturer’s instructions. Results were recorded as the ratio of

optical density of the sample to that of threshold control samples

Target condition and reference

standard(s)

Diagnosis of fungal infections was classified as proven, probable, possible or no aspergillosis, based

on criteria adapted from the 2002 EORTC/MSG definitions (Ascioglu 2002). For analysis, episodes

with a proven, probable or possible disease were considered to have IA unless otherwise stated

EORTC /MSG definitions permit the GM assay results to be used to meet microbiological criteria

for IA. However, the GM values were not included in the criteria for classification of diagnosis of

IA, as the assay was itself being validated

Flow and timing They do report the time span of the episodes and they state that the GM test evaluated was the one

done at admission. So then the maximum amount of time between index test and diagnosis could

have been the time span of an episode, which was 14 days on average, with a maximum of 60 days.

Also, they define episodes clearly

Comparative

No patients per category Proven 1; probable 1; possible 23; no IA 70; other fungal infections n = 5

Notes Analyses based on episodes; 100 episodes in 78 patients; no clear distinction

No conflicts of interest stated

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Unclear
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Jha 2013 (Continued)

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes

De Mol 2013

Study characteristics

Patient sampling Retrospectively, BAL fluid obtained from 456 bronchoscopies between July 2002 and June 2008

were evaluated. Paediatric patients fulfilling the host factor criteria as defined by the EORTC/MSG

were included. Patients suffering from cystic fibrosis, allergic bronchopulmonary aspergillosis and

other primary lung diseases were excluded. If more than one bronchoscopy was performed within a

patient, the bronchoscopy done for diagnosing IPA was taken; if bronchoscopy was related in time

with a CT scan, then the patient was excluded

Patient characteristics and set-

ting

Setting: children’s hospital in The Netherlands

The median age of the 47 children was 9.8 years (range 1.1 to 18.2). Most were diagnosed with a

haematologic disease (n = 31) of whom 2 received a HSCT

Index tests The Platelia ELISA (Bio-Rad Laboratories, France) was used to measure the levels of GM in serum

and BAL according to the instructions of the manufacturer. An optical density index of 0.5 was

considered positive

All tests were performed by technicians who were unaware of the clinical condition of the patient
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De Mol 2013 (Continued)

Serum GM samples were taken twice weekly in paediatric patients considered to be at high risk of

IA

Target condition and reference

standard(s)

Children were classified as proven, probable or possible IPA according to the EORTC/MSG criteria

(De Pauw 2008). Children with a CT scan not indicative for IPA were regarded as having no IPA

Flow and timing No information on timing; all patients were classified by EORTC criteria; not sure if all patients

were included in analyses

Comparative

No patients per category 2 proven, 17 probable, 12 possible and 16 no IA

Notes No conflicts of interest reported

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes
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De Mol 2013 (Continued)

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

White 2013a

Study characteristics

Patient sampling As part of the local neutropenic fever care pathway, twice weekly samples were routinely taken.

Serum was prospectively tested by GM EIA. Although they speak of controls, it seems that the

inclusion was consecutively done, as they have 1 proven, 6 probables, 10 possibles and 48 ’controls’.

This is very much in agreement with what one would expect

Patient characteristics and set-

ting

Haematology population; not much further information. No reasons to have high concern regarding

applicability of this population

Index tests Platelia test; cut-off 0.5

Serum-positive EIA results were confirmed by retesting if the results from plasma and serum were

incongruent or if the result represented a single positive among the samples tested per patient and

was not confirmed by plasma testing. Otherwise, agreement between samples or multiple positive

results were considered confirmation

Target condition and reference

standard(s)

Over a 6-month period, cases (proven, probable and possible IA) were selected according to disease

status as defined, at the time of testing, by the revised EORTC/MSG criteria (De Pauw 2008).

(They also took plasma samples; the results of these were not included in EORTC criteria, but it is

not clear what they did with the serum samples)

Flow and timing No information on timing

Comparative
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White 2013a (Continued)

No patients per category 1 proven, 6 probables, 10 possibles and 48 ’controls’

Notes Authors are involved with and paid by (for conferences and talks) Giliad Sciences and Pfizer, 2

therapeutic companies

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing
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White 2013a (Continued)

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Unclear

Barnes 2013

Study characteristics

Patient sampling Between October 2005 and June 2009 all adult patients entered into the pathway were audited.

612 patients were entered into the care pathway, 27 children < 18 years were excluded. A further

36 patients did not have a minimum of at least 1 specimen each for EIA and PCR sent and were

excluded from the analysis, leaving 549 patients for full analysis

Patient characteristics and set-

ting

Not much information on patient characteristics, but underlying diseases (Table 1) suggests a

representative sample

Index tests Serum was collected twice weekly. Platelia kits (Bio-Rad, UK) were used for the detection of galac-

tomannan; any value

above 0.5 was considered significant although 0.5 to 0.7 was considered borderline and a repeat was

requested

Target condition and reference

standard(s)

IFD was defined according to revised EORTC/MSG criteria (De Pauw 2008). GM is included

within the EORTC/MSG consensus criteria to define probable infection

Flow and timing Timing not reported; all patients classified in the same way; all patients included in analyses

Comparative

No patients per category There were 6 cases of proven IA, 47 cases of probable IA and 23 cases of possible IA

Notes Work was supported by a grant from Gilead Sciences

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Barnes 2013 (Continued)

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

If a threshold was used, was it

pre-specified?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Did all patients receive the same

reference standard?

Yes

Were all patients included in the

analysis?

Yes
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IFD: Invasive Fungal Disease; IFI: Invasive Fungal Infection; IPA: Invasive Pulmonary Aspergillosis; BAL: bronchoalveolar lavage;

BMT: bone marrow transplantation; COI: conflict of interest; COPD: chronic obstructive pulmonary disease; CT: computerised

tomography; ELISA: enzyme-linked immunosorbent assay; EIA: enzyme immuno-assay (equals ELISA); EORTC: European Orga-

nization for Research and Treatment of Cancer; GM: galactomannan; HSCT: haematopoietic stem cell transplantation; IA: invasive

aspergillosis; ICU: intensive care unit; MSG: Mycoses Study Group; N/A: not applicable; NR: not reported; ODI: optical density

index; PCR: polymerase chain reaction; ROC: receiver operating characteristic; SCT: stem cell transplantation; WBC: white blood

cells.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Acosta 2010 Possibles excluded

Acosta 2011 Duplicate of Acosta 2012

Asano-Mori 2008 Possibles excluded

Bellanger 2011 Possibles excluded

Bergeron 2010 No control group

Bergeron 2012 No control group

Bochenek 2007 Polish; no translation available

Bretagne 1997 In-house test

Castagnola 2010 Possibles excluded

Cesaro 2008 Possibles excluded

Challier 2004 Case-control design; included healthy controls

Cuenca-Estrella 2009 Possibles excluded

Desai 2009 Insufficient information provided

Fortun 2001 Possibles excluded

Fujiuchi 2009 Japanese; no translation available

Guinea 2008 Possibles excluded

Hachem 2009 Possibles excluded

Hadrich 2011 Possibles excluded
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(Continued)

Hayden 2008 Possibles excluded

He 2011 Possibles excluded

Hu H 2012 Possibles excluded

Husain 2004 Possibles excluded

Jarque 2003 Possibles excluded

Jathavedam 2009 Insufficient information to derive 2 x 2 tables

Ji 2007 Full text unavailable

Ji 2011 Not a diagnostic accuracy study

Jin J 2010 Case-control study with healthy controls

Khanna 2013 Case-control design including healthy blood donors as controls

Kimura 2009 Possibles excluded

Kitasato 2009 Insufficient information to derive 2 x 2 tables

Leng Y 2010 No EORTC criteria (or something similar) used

Li L 2011 No EORTC criteria (or something similar) used

Lim 2004 Insufficient information to derive 2 x 2 tables

Lopes 2010 Sample-based analysis

Maertens 2004 Possibles excluded

Maertens 2007 Possibles excluded

Maertens 2007a Possibles excluded

Marr 2005 Possibles excluded

Meersseman 2008 Possibles excluded

Pazos 2005 Possibles excluded

Penack 2008 How specificity was estimated and whether possibles were included or excluded is not reported

Pereira 2005 Cases were patients with invasive fungal infections, including candida infections and other fungal infections

than aspergillosis; cases were from different department
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(Continued)

Perkins 2007 Letter

Racil 2008 Czech; no translation available

Rogers 2013 Possibles excluded

Sarrafzadeh 2010 Control group was made up from probables and possibles; no patients without IA included

Steinbach 2007 Possibles excluded

Sulahian 1996 In-house test

Sulahian 2001 In-house test

Tabone 1997 In-house test

Uryu 2006 Japanese; full text not available

Verweij 1995 In-house test

Wang Y 2013 2 x 2 tables could not be derived

Xiang J 2010 2 x 2 tables could not be derived in a correct way (the numbers in the tables and the sensitivity/specificity

estimates did not match)

Yao 2009 2 x 2 tables could not be derived

Yu 2010 Possibles and no IA excluded

Zedek 2006 Insufficient data

Zeng 2011 Case-control design with healthy volunteers

EORTC: European Organization for Research and Treatment of Cancer; IA: invasive aspergillosis
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Presented below are all the data for all of the tests entered into the review.

Tests. Data tables by test

Test
No. of

studies

No. of

participants

1 Platelia - all cut-offs 50 7955

2 Platelia in children 7 472

Test 1. Platelia - all cut-offs.

Review: Galactomannan detection for invasive aspergillosis in immunocompromised patients

Test: 1 Platelia - all cut-offs

Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

Acosta 2012 8 4 4 168 0.67 [ 0.35, 0.90 ] 0.98 [ 0.94, 0.99 ]

Adam 2004 1 41 1 175 0.50 [ 0.01, 0.99 ] 0.81 [ 0.75, 0.86 ]

Allan 2005 0 11 1 113 0.0 [ 0.0, 0.97 ] 0.91 [ 0.85, 0.95 ]

Badiee 2013 9 5 1 47 0.90 [ 0.55, 1.00 ] 0.90 [ 0.79, 0.97 ]

Barnes 2013 33 39 20 457 0.62 [ 0.48, 0.75 ] 0.92 [ 0.89, 0.94 ]

Becker 2003 6 12 7 62 0.46 [ 0.19, 0.75 ] 0.84 [ 0.73, 0.91 ]

Bialek 2002 1 8 0 8 1.00 [ 0.03, 1.00 ] 0.50 [ 0.25, 0.75 ]

Bretagne 1998 14 5 4 18 0.78 [ 0.52, 0.94 ] 0.78 [ 0.56, 0.93 ]

Buchheidt 2004 3 1 6 167 0.33 [ 0.07, 0.70 ] 0.99 [ 0.97, 1.00 ]

Busca 2006 2 12 0 60 1.00 [ 0.16, 1.00 ] 0.83 [ 0.73, 0.91 ]

Da Silva 2010 7 11 1 150 0.88 [ 0.47, 1.00 ] 0.93 [ 0.88, 0.97 ]

De Mol 2013 13 0 2 23 0.87 [ 0.60, 0.98 ] 1.00 [ 0.85, 1.00 ]

Doermann 2002 10 4 2 407 0.83 [ 0.52, 0.98 ] 0.99 [ 0.98, 1.00 ]

Florent 2006 8 39 4 116 0.67 [ 0.35, 0.90 ] 0.75 [ 0.67, 0.81 ]

Foy 2007 6 7 6 102 0.50 [ 0.21, 0.79 ] 0.94 [ 0.87, 0.97 ]

Gao 2010 4 16 1 240 0.80 [ 0.28, 0.99 ] 0.94 [ 0.90, 0.96 ]

Ghosh 2013 18 68 0 64 1.00 [ 0.81, 1.00 ] 0.48 [ 0.40, 0.57 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

(Continued . . . )
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(. . . Continued)
Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

He 2011a 8 3 9 49 0.47 [ 0.23, 0.72 ] 0.94 [ 0.84, 0.99 ]

Herbrecht 2002 31 49 67 650 0.32 [ 0.23, 0.42 ] 0.93 [ 0.91, 0.95 ]

Jha 2013 2 64 0 34 1.00 [ 0.16, 1.00 ] 0.35 [ 0.25, 0.45 ]

Kallel 2003 4 7 1 62 0.80 [ 0.28, 0.99 ] 0.90 [ 0.80, 0.96 ]

Kawazu 2004 11 23 0 115 1.00 [ 0.72, 1.00 ] 0.83 [ 0.76, 0.89 ]

Ku 2012 3 183 10 582 0.23 [ 0.05, 0.54 ] 0.76 [ 0.73, 0.79 ]

Lai 2007 11 14 3 161 0.79 [ 0.49, 0.95 ] 0.92 [ 0.87, 0.96 ]

Machetti 1998 3 3 1 15 0.75 [ 0.19, 0.99 ] 0.83 [ 0.59, 0.96 ]

Maertens 2002 11 7 2 80 0.85 [ 0.55, 0.98 ] 0.92 [ 0.84, 0.97 ]

Marr 2004 13 11 11 32 0.54 [ 0.33, 0.74 ] 0.74 [ 0.59, 0.86 ]

Moragues 2003 2 1 2 49 0.50 [ 0.07, 0.93 ] 0.98 [ 0.89, 1.00 ]

Nihtinen 2010 1 0 1 100 0.50 [ 0.01, 0.99 ] 1.00 [ 0.96, 1.00 ]

Park 2010 11 6 11 51 0.50 [ 0.28, 0.72 ] 0.89 [ 0.78, 0.96 ]

Pinel 2003 17 17 17 756 0.50 [ 0.32, 0.68 ] 0.98 [ 0.97, 0.99 ]

Rovira 2004 4 2 2 66 0.67 [ 0.22, 0.96 ] 0.97 [ 0.90, 1.00 ]

Scotter 2005 3 1 2 19 0.60 [ 0.15, 0.95 ] 0.95 [ 0.75, 1.00 ]

Shi˙Y 2009 22 8 11 53 0.67 [ 0.48, 0.82 ] 0.87 [ 0.76, 0.94 ]

Suankratay 2006 16 13 1 20 0.94 [ 0.71, 1.00 ] 0.61 [ 0.42, 0.77 ]

Suarez 2008 15 5 0 104 1.00 [ 0.78, 1.00 ] 0.95 [ 0.90, 0.98 ]

Sun˙Q 2009 8 28 4 43 0.67 [ 0.35, 0.90 ] 0.61 [ 0.48, 0.72 ]

Sun˙Y 2010 21 12 4 43 0.84 [ 0.64, 0.95 ] 0.78 [ 0.65, 0.88 ]

Tabarsi 2012 7 0 2 8 0.78 [ 0.40, 0.97 ] 1.00 [ 0.63, 1.00 ]

Tanriover 2008 3 42 2 11 0.60 [ 0.15, 0.95 ] 0.21 [ 0.11, 0.34 ]

Ulusakarya 2000 16 11 0 108 1.00 [ 0.79, 1.00 ] 0.91 [ 0.84, 0.95 ]

Weisser 2005 16 41 4 100 0.80 [ 0.56, 0.94 ] 0.71 [ 0.63, 0.78 ]

White 2005 0 2 3 100 0.0 [ 0.0, 0.71 ] 0.98 [ 0.93, 1.00 ]

White 2013a 6 10 1 48 0.86 [ 0.42, 1.00 ] 0.83 [ 0.71, 0.91 ]

Williamson 2000 6 8 1 89 0.86 [ 0.42, 1.00 ] 0.92 [ 0.84, 0.96 ]

Xie˙L 2006 15 12 19 35 0.44 [ 0.27, 0.62 ] 0.74 [ 0.60, 0.86 ]

Xu˙J 2010 1 33 0 26 1.00 [ 0.03, 1.00 ] 0.44 [ 0.31, 0.58 ]

Xu˙M 2009 32 23 7 111 0.82 [ 0.66, 0.92 ] 0.83 [ 0.75, 0.89 ]

Yoo 2005 12 25 2 89 0.86 [ 0.57, 0.98 ] 0.78 [ 0.69, 0.85 ]

Zhang˙X 2009 10 6 4 68 0.71 [ 0.42, 0.92 ] 0.92 [ 0.83, 0.97 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

(Continued . . . )
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(. . . Continued)
Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

Test 2. Platelia in children.

Review: Galactomannan detection for invasive aspergillosis in immunocompromised patients

Test: 2 Platelia in children

Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

Badiee 2013 9 1 5 47 0.64 [ 0.35, 0.87 ] 0.98 [ 0.89, 1.00 ]

Bialek 2002 1 0 8 8 0.11 [ 0.00, 0.48 ] 1.00 [ 0.63, 1.00 ]

De Mol 2013 13 2 0 23 1.00 [ 0.75, 1.00 ] 0.92 [ 0.74, 0.99 ]

Foy 2007 4 1 1 44 0.80 [ 0.28, 0.99 ] 0.98 [ 0.88, 1.00 ]

Hovi 2007 1 1 4 111 0.20 [ 0.01, 0.72 ] 0.99 [ 0.95, 1.00 ]

Jha 2013 2 0 64 34 0.03 [ 0.00, 0.11 ] 1.00 [ 0.90, 1.00 ]

Zhang˙X 2009 10 4 6 68 0.63 [ 0.35, 0.85 ] 0.94 [ 0.86, 0.98 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

A D D I T I O N A L T A B L E S

Table 1. EORTC/MSG criteria

Proven IA Histopathologic or cytopathologic examination showing hyphae from needle aspiration or biopsy specimen with

evidence of associated tissue damage; or positive culture result for a sample obtained by sterile procedure from a

normally sterile and clinically or radiologically abnormal site consistent with infection

Probable IA At least 1 host factor criterion; and 1 microbiological criterion; and 1 major (or 2 minor) clinical criteria from abnormal

site consistent with infection
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Table 1. EORTC/MSG criteria (Continued)

Possible IA At least 1 host factor criterion; and 1 microbiological or 1 major (or 2 minor) clinical criteria from abnormal site

consistent with infection. This category is not recommended for use in clinical trials of antifungal agents

Host factor criteria are, for example, neutropenia, persistent fever, predisposing conditions, prolonged use of corticosteroids.

Microbiological criteria are positive culture from sputum, bronchoalveolar lavage fluid (BAL) samples or from sinus aspirate specimen;

positive result for Aspergillus antigen in specimens of BAL, cerebrospinal fluid or two or more blood samples.

Major clinical criteria are, for example, new infiltrates on CT imaging (e.g. halo sign), suggestive radiological findings.

Minor clinical criteria are suggestive symptoms and signs.

The exact definitions of the EORTC/MSG criteria and their host factor, microbiological or clinical criteria can be found here (Ascioglu

2002).

CT: computerised tomography; EORTC: European Organization for Research and Treatment of Cancer; MSG: Mycoses Study Group

Table 2. Effect of definition of test positivity

Cut-off Analysis Studies (n) Sensitivity (95% CI) Specificity (95% CI)

0.5 27 0.78 (0.70 to 0.85) 0.85 (0.78 to 0.91)

Single sample 13 0.79 (0.69 to 0.88) 0.80 (0.71 to 0.90)

Subsequent samples 14 0.77 (0.67 to 0.87) 0.88 (0.81 to 0.94)

1.0 8 0.71 (0.63 to 0.78) 0.90 (0.86 to 0.93)

Single sample 4 0.72 (0.62 to 0.82) 0.87 (0.81 to 0.93)

Subsequent samples 4 0.70 (0.59 to 0.80) 0.92 (0.88 to 0.96)

1.5 15 0.63 (0.49 to 0.77) 0.93 (0.89 to 0.97)

Single sample 8 0.64 (0.48 to 0.80) 0.92 (0.86 to 0.97)

Subsequent samples 7 0.61 (0.45 to 0.78) 0.95 (0.91 to 0.98)

CI: confidence interval

Table 3. Effect definition of ’diseased’ patients

Cut-off

value

and analy-

sis

Proven and probable versus possible

and no IA

Proven versus probable, possible

and no IA

Proven, probable and possible ver-

sus no IA
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Table 3. Effect definition of ’diseased’ patients (Continued)

n Sensitivity

(95% CI)

Specificity

(95% CI)

n Sensitivity

(95% CI)

Specificity

(95% CI)

n Sensitivity

(95% CI)

Specificity

(95% CI)

0.5 ODI 27 0.78 (0.70

to 0.85)

0.85 (0.78

to 0.91)

18 0.89 (0.79

to 0.99)

0.72 (0.62

to 0.82)

19 0.55 (0.41

to 0.69)

0.87 (0.80

to 0.94)

1.0 ODI 8 0.71 (0.63

to 0.78)

0.90 (0.86

to 0.93)

8 0.79 (0.70

to 0.89)

0.83 (0.78

to 0.88)

8 0.54 (0.44

to 0.65)

0.93 (0.90

to 0.96)

1.5 ODI 15 0.63 (0.49

to 0.77)

0.93 (0.89

to 0.97)

14 0.65 (0.48

to 0.83)

0.91 (0.86

to 0.96)

14 0.54 (0.36

to 0.71)

0.97 (0.94

to 0.99)

CI: confidence interval; IA: invasive aspergillosis; ODI: optical density index

A P P E N D I C E S

Appendix 1. Electronic searches

A. MEDLINE (through PubMed)

1. ”Aspergillus“[MeSH]

2. ”Aspergillosis“[MeSH]

3. ”Pulmonary Aspergillosis“[MeSH]

4. aspergill*[tiab]

5. fungal infection[tw]

6. (invasive[tiab] AND fungal[tiab])

7. #1 OR #2 OR #3 OR #4 OR #5 OR 6 43462 hits

8. ”Serology“[MeSH]

9. Serology”[MeSH]

10. (serology[tiab] OR serodiagnosis[tiab] OR serologic[tiab])

11. #8 OR #9 OR #10 190568 hits

12. “Immunoassay”[MeSH]

13. (immunoassay[tiab] OR immunoassays[tiab])

14. (immuno assay[tiab] OR immuno assays[tiab])

15. (ELISA[tiab] OR ELISAs[tiab] OR EIA[tiab] OR EIAs[tiab])

16. immunosorbent[tiab]

17. #12 OR #13 OR #14 OR #15 OR #16 452423 hits

18. Platelia[tw]

19. “Mannans”[MeSH]

20. galactomannan[tw]

21. #18 OR #19 OR #20 3860 hits

22. #11 OR #17 OR #21 609778 hits
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23. #7 AND #22 2621 hits

B. EMBASE (through OVID)

1. exp aspergillosis/

2. aspergill*.ti,ab.

3. exp Aspergillus/

4. (fungal adj2 infection).mp.

5. (fungal adj2 invasive).mp.

6. 1 or 2 or 3 or 4 or 5 52624 hits

7. exp serology/

8. exp serodiagnosis/

9. (serology or serodiagnosis).ti,ab.

10. exp immunoassay/

11. immunoassay*.mp.

12. immuno assay*.mp.

13. immunosorbent.mp.

14. ELISA.ti,ab.

15. (EIA or EIAs).ti,ab.

16. Platelia.mp.

17. galactomannan.ti,ab.

18. exp mannan/

19. or/ 7-18 480456 hits

20. 6 and 19 2773 hits

C. ISI Web of Knowledge

1. Topic=(Aspergillosis OR aspergillus) OR Title=(Aspergillosis OR aspergillus)

2. TS=(aspergill*) OR TI=(aspergill*)

3. TS=(fungal SAME infection*) OR TI=(fungal SAME infection*)

4. TS=(invasive SAME fungal) OR TI=(invasive SAME fungal)

5. #1 OR #2 OR #3 OR #4 (59479 hits)

6. TS=(immunosorbent) OR TI=(immunosorbent)

7. TS=(ELISA) OR TI=(ELISA) OR TS=(ELISAs) OR TI=(ELISAs)

8. TS=(EIA) OR TI=(EIA) OR TS=(EIAs) OR TI=(EIsA)

9. TS=(Platelia) OR TI=(Platelia) OR FT=(Platelia)

10. TS=(galactomannan) OR TI=(galactomannan)

11. TS=(serology) OR TS=(serodiagnosis)

12. #6 OR #7 OR #8 OR #9 OR #10 OR #11 (>100000 hits)

13. #5 AND #12 (1749 hits)
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Appendix 2. QUADAS-2 checklist

1. Patient selection domain - risk of bias

1a. Was a consecutive or random sample of patients enrolled?

YES - if this was clearly stated in the methods section or if the study stated that ’all’ eligible patients were enrolled.

NO - if it was clear that the clinician made the selection.

UNCLEAR - if we could not decide between YES or NO.

1b. Was a case-control design avoided?

This was scored YES for all included studies, as case-control designs were excluded.

1c. Did the study avoid inappropriate exclusions?

YES - if, for example, only solid tumour transplants were excluded or if no one was excluded.

NO - if, for example, exclusion was done based on EORTC criteria or index test results. Studies excluding ’possible IA’ patients were

excluded.

UNCLEAR - if it was not clear whether excluded patients were inappropriately excluded.

RISK OF BIAS:

HIGH - when at least one question was answered with ’NO’.

LOW - when at least two questions were answered with ’YES’.

UNCLEAR: all other situations.

CONCERNS RE. APPLICABILITY: We made an inventory of whether participants were inpatients or outpatients, the age groups

of the participants and the cause of their increased risk for IA (neutropenia, corticosteroids etc).

HIGH CONCERN - xxx

LOW CONCERN - xxx

UNCLEAR CONCERN - xxx

2. Index tests domain

2a. Were the index test results interpreted without knowledge of the results of the reference standard?

YES - if the index test was done before the reference standard was assessed, or when the authors clearly stated that the assessment of

the index test was blinded.

NO - if the authors stated that the assessment of the index test was not blinded.

UNCLEAR - all other situations.

2b. If a threshold was used, was it pre-specified?

YES - if the threshold was mentioned in the methods section, or if the authors stated that they followed the manufacturer’s directions

(which include guidance on the threshold).

NO - if the authors drew a ROC plot, or if multiple thresholds (outside the commonly reported ones of 0.5, 1.0 and 1.5) were reported,

or if the authors stated that the threshold they used was the optimal threshold in their study.

UNCLEAR - all other situations.

RISK OF BIAS:

HIGH - when at least one question was answered with ’NO’.

LOW - when only 2b was answered ’YES’ and 2a with ’UNCLEAR’ (as the galactomannan test is a laboratory test) or when both

questions were answered with ’YES’.

UNCLEAR: if both were answered ’UNCLEAR’.

CONCERNS RE. APPLICABILITY:
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HIGH CONCERN - if a threshold was used that was not one of the more commonly used thresholds (i.e. 0.5 or 1.0 or 1.5).

LOW CONCERN - if a threshold of 0.5, 1.0 or 1.5 was used; all studies used a commercially available and thus relatively standard

and commonly available test.

UNCLEAR CONCERN - if the threshold used was not clear, or if it was not entirely clear whether the authors evaluated the Platelia®

kit.

3. Reference standard domain

3a. Is the reference standards likely to correctly classify the target condition?

As we regarded the EORTC/MSG criteria as being acceptable, this item was always fulfilled by all included studies. We did, however,

register whether the authors of the primary study used the exact criteria of the EORTC/MSG and (if reported) how they were interpreted.

If they only mentioned that they did divide their patients into categories, but did not explain on what basis, we scored this item as

’unclear’.

3b. Were the reference standard results interpreted without knowledge of the results of the index tests?

YES - when the authors clearly stated that the assessment of the index test was blinded.

NO - if the authors stated that the assessment of the index test was not blinded, or if the index test formed part of the reference standard

(incorporation bias).

UNCLEAR - all other situations.

RISK OF BIAS:

HIGH - when at least one question was answered with ’NO’.

LOW - when both questions were answered ’YES’.

UNCLEAR - if one was answered ’UNCLEAR’ and the other ’YES’ or if both were answered ’UNCLEAR’.

CONCERNS RE. APPLICABILITY:

HIGH CONCERN - if the EORTC criteria were used in a different way than described in the reference papers from 2002 and 2008

(e.g. if the authors used five or three categories instead of four).

LOW CONCERN - if the EORTC criteria were used in the same way as described in the reference papers from 2002 and 2008.

UNCLEAR CONCERN - if it was not clear how the EORTC criteria were implemented.

4. Flow and timing domain

4a. Was there an appropriate interval between index test and reference standard?

The calculation of the diagnostic accuracy of a test is more reliable when the time between the Platelia test and the final diagnosis is

not too long. If the galactomannan test is negative on day 1 and the patient is diagnosed as having IA on day 20, this test result will be

regarded as a false negative result. The patient’s true status on day 1, however, was not known in this case and the false negative result

may have been a true negative result at that moment. We judged a time interval of less than 15 days as appropriate (YES).

4b. Did all patients receive the same reference standard?

The reference test was in most studies a composite reference while the index test was often used as screening tool to monitor whether

patients developed IA. So some patients fulfilled more criteria than others. However, we considered the EORTC criteria as one reference

standard. Partial verification would have been a problem in studies were only autopsy is used as reference standard, because it is only

done when a patient dies and his or her family gives permission.
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4c. Were all patients included in the analysis?

YES - if all included patients also ended up in the 2 x 2 table.

NO - if there was a discrepancy between these two numbers.

UNCLEAR - if it was unclear whether patients were missing or not.

RISK OF BIAS:

HIGH - when at least one question was answered with ’NO’.

LOW - when at least two questions were answered ’YES’ and the remaining one with ’UNCLEAR’.

UNCLEAR - all other situations.

W H A T ’ S N E W

Last assessed as up-to-date: 17 February 2014.

Date Event Description

26 June 2015 New citation required but conclusions have not

changed

The original version of the review included 42 stud-

ies, but ten of those were not in the meta-analyses be-

cause they excluded patients with possible aspergillo-

sis. These ten studies have been excluded from this

version of the review completely, leaving 32 studies in

the review that were also in the original version. On

top of that, we added 22 newly retrieved studies to the

review, leading to a total of 54 studies. We added a

plain language summary

17 November 2014 New search has been performed QUADAS-2 implemented.

17 February 2014 New search has been performed New literature search run.

H I S T O R Y

Review first published: Issue 4, 2008

Date Event Description

22 July 2008 Amended First published version of the review.
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We stated that we would contact authors and industry and this has not been done. This is now stated in the ’Methods’ section.

We limited the accepted reference standard to EORTC(-like) criteria. We originally stated that it would be either autopsy, combined

with a positive culture or with histopathological evidence, or the EORTC/MSG criteria, or the demonstration of hyphal invasion in

biopsies, combined with a positive culture. The rationale for this is that autopsy is almost never done and that biopsy and culture are

included in the EORTC/MSG criteria.

QUADAS-2 did not exist when the protocol was written; we updated the review to incorporate QUADAS-2.

We did not calculate likelihood ratios and odds ratios, as described in the protocol. The reason for this is that we think that the value

of this test is better described by explaining the consequences of false positive (1-specificity) and false negative (1-sensitivity) results.

We added some extra explanation about the independence of index and reference tests to the ’Methods’ section (under ’Assessment of

methodological quality’).
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In the protocol we stated that we would investigate the effect of: cut-off values, reference standard, distinctive groups of patients,

children versus adults and the use of antifungal therapy. In the review we did investigate the effects of: cut-off values, reference standard

and clinical subgroups (children versus adults; distinctive groups of patients (high-risk versus low-risk); use of antifungal prophylaxis;

use of antifungal therapy).

In the protocol we stated that the main purpose for a test for invasive aspergillosis would be to guide therapy. During the review process,

we discovered that the test is used in many different ways and in most studies it is not used to guide therapy (although a test that could

guide therapy would still be ideal). We have therefore changed the text in such a way that there is less focus on guidance of therapy.

In the protocol we did not mention that we would divide the four reference categories into diseased versus non-diseased, because at the

time the protocol was written we were not aware that this could be an issue.

N O T E S

No published notes.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Immunocompromised Host; Aspergillosis [∗diagnosis; immunology]; Biomarkers [blood]; Mannans [∗blood]; Opportunistic Infec-

tions [∗diagnosis; immunology]; Randomized Controlled Trials as Topic; Sensitivity and Specificity

MeSH check words

Humans
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