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Summary The objectives of this study were to identify unsolved issues in the management of

invasive aspergillosis, identify controversies and achieve consensus. The German

Speaking Mycological Society (Deutschsprachige Mykologische Gesellschaft, DMykG)

invited other German infectious diseases (ID) and mycological societies to submit

unsolved issues concerning the diagnosis and treatment of invasive aspergillosis. Based

on these contributions, a digital web-based questionnaire of 12 questions on Aspergillus

spp. was designed to be completed by experts of the participating societies.

Controversial results were identified by a mathematical model and were discussed at

a consensus conference during the 43rd Annual Meeting of the DMykG in Cologne,

Germany. Forty-two individuals completed the questionnaire. Analysis showed a

strong consensus on effective preventive measures, choice of antifungal agents for pre-

emptive, empiric and targeted treatment, as well as the evaluation of early chest CT

control scans as a measure of treatment response assessment. Opinions on the

indication for a pulmonary biopsy of a halo sign in high-risk neutropenic patients and

on the role of Aspergillus spp. PCR as well as galactomannan from serum in the

assessment of treatment duration diverged in spite of discussion such that a consensus

could not be reached. Using a recently published two-step approach – web-based

survey plus classical panel discussion – expert consensus was achieved on 10 of 12

questions concerning the diagnosis and treatment of invasive aspergillosis.
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Introduction

During the last decade, major efforts have been under-

taken to reduce the incidence, morbidity and mortality

of invasive aspergillosis. Patients at risk include those

with haematological malignancies, recipients of solid

organ transplants and a heterogeneous group of other

immunosuppressed patients, e.g. those under long-term

corticosteroid use. Diagnostic criteria established by the

European Organization for the Research and Treatment

of Cancer (EORTC) and the Mycoses Study Group (MSG)

reflect the current diagnostic standard.1 Concerning the

prevention of invasive aspergillosis, several prophylactic

regimens have been assessed, leading to the introduc-

tion of antifungal prophylaxis in defined high-risk
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groups.2,3 Likewise, two major trials demonstrated

the efficacy of voriconazole and liposomal amphotericin

B for targeted first-line treatment of invasive

aspergillosis.4,5

In spite of these advances, results from clinical trials

cannot answer all questions concerning the diagnosis

and treatment of invasive aspergillosis. In these situa-

tions, many physicians rely on expert opinions to guide

patient management. However, identifying relevant

questions and conducting expert discussions necessary

for reaching a consensus usually requires considerable

effort and expenditure.

The German Speaking Mycological Society (Deu-

tschsprachige Mykologische Gesellschaft, DMykG) in-

vited other infectious diseases and mycological societies

to submit unsolved issues in the prevention, treatment

and diagnosis of invasive aspergillosis. On the basis of

these contributions, a digital web-based questionnaire

was designed to be filled in by members of the societies

involved. After analysis of the results, controversial

questions were identified to be discussed at an expert

consensus conference during the 43rd Annual Meeting

of the DMykG in Cologne, Germany, 3–5 September

2009. The results of this discussion are given in the

main body of this article.

Materials and methods

Details on survey development, survey analysis and

conduction of the expert consensus conference have

already been described elsewehere.6

Results

Participants

Ninety-eight (36.8%) of 266 invited physicians

responded, and 42 (15.4%) surveys were fully com-

pleted. The following areas of speciality were most

frequently identified by the participants: haematology

and oncology (n = 24, 58.3%), clinical infectious

diseases (n = 15; 36.6%) and microbiology (n = 10;

24.4%). Twenty-nine (70.7%) participants worked at

a university hospital, nine (22.0%) in a non-univer-

sity hospital and four (9.8%) in a private practice or

diagnostic laboratory. Five of 12 questions concerning

the diagnosis and treatment of invasive aspergillosis

were answered controversially, as defined by the

above criteria and therefore presented at the expert

consensus conference attended by 32 survey partici-

pants.

Questions

The exact wording of the questions can be found in the

appendix.

(1) Which of the following measures significantly

reduce(s) the incidence of invasive aspergillosis in high-risk

neutropenic patients (>10 days, <500 neutrophils)?

Background: There is considerable evidence towards a

correlation between aerial fungal spore load and the

incidence of invasive aspergillosis,7 and isolation wards

equipped with high efficiency particulate air (HEPA)

filters have been shown to reduce the incidence of

aspergillosis in a number of small trials.8–10 Concerning

the use of masks, it has been shown that disposable

surgical masks do not filter small particles effectively,11

but there is conflicting evidence concerning the efficacy

of well-fitting FFP 2 and 3 masks. While these masks

were shown to prevent inhalation of fungal spores,11

data from a randomised trial in patients with haema-

tological malignancies showed no reduction of invasive

aspergillosis in the group wearing well-fitting masks, as

opposed to no masks.12

Concerning the efficacy of antifungal prophylaxis, a

controlled randomised trial in patients undergoing

induction chemotherapy for acute myelogenous leukae-

mia (AML) or myelodysplastic syndrome (MDS) showed a

reduced incidence of invasive aspergillosis and improved

survival for patients receiving antifungal prophylaxis

with posaconazole 200 mg t.i.d po when compared with

patients receiving itraconazole or fluconazole.2

Online responses: Thirty-two participants (76.2%)

opted for antifungal prophylaxis, 29 (69.0%) for

HEPA ⁄ LAF (high efficiency particulate air ⁄ laminar air

flow) filters and 10 (23.8%) for the use of FFP 2 or 3

masks by high-risk neutropenic patients. Use of FFP 2 or

3 masks by the ward staff (n = 6; 14.3%), use of a

surgical mask by the ward staff (n = 5; 11.9%) or

patients (n = 4; 9.5%) and reduced exposure to pollution

by construction sites (n = 3; 7.1%) were selected less

frequently. Three participants (7.1%) claimed that there

were no preventive measures that could significantly

reduce the incidence of invasive aspergillosis. Three

participants (7.1%) were not sure about the answer.

(2) In your institution, is one or more of the following

strategies used in the treatment of invasive aspergillosis in

neutropenic patients undergoing induction chemotherapy for

AML ⁄ MDS? (pre-emptive, empiric) If yes, which antifungal

is used?

Background: Pre-emptive antifungal therapy makes use

of surrogate markers such as chest CT scans,13 mea-

surements of galactomannan in serum, bronchoalveolar
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lavage (BAL) fluid or cerebral spinal fluid by

double-sandwich enzyme-linked immunosorbent assay

(ELISA),13,14 as well as detection of fungal nucleic acids

by polymerase chain reaction (PCR)15,16 to facilitate

early treatment initiation. While the use of galacto-

mannan has been recently included in the revised

definition of invasive fungal diseases (IFD) by the

EORTC ⁄ MSG,17 pre-emptive treatment as a comprehen-

sive approach is not recommended by current guide-

lines, as supportive data from controlled randomised

trials are lacking.

Empiric antifungal therapy is a widely accepted

standard of care in febrile neutropenic patients not

responding to antibacterial broad-spectrum therapy.18

Amphotericin B deoxycholate used to be the gold

standard in this setting until non-inferiority was shown

for liposomal amphotericin B and caspofungin in a

series of clinical trials conducted by Walsh et al [19,20].

Of note, compared with liposomal amphotericin B,

caspofungin was associated with fewer premature

treatment discontinuations due to adverse events.19

When randomised against liposomal amphotericin B,

voriconazole failed to meet the predefined criteria for

non-inferiority even though significantly less break-

through IFD were documented (P = 0.02).21 Even

though the trial design might have disfavoured the

voriconazole arm, it did not become a standard for

empiric treatment of neutropenic fever.22,23

Results from the first clinical trial comparing empiric

with pre-emptive treatment of IFD in 293 neutropenic

patients, most of them receiving chemotherapy for AML,

showed a survival rate of 97.3% in the group receiving

empiric and of 95.1% in the group receiving pre-

emptive treatment with amphotericin B deoxycholate

(1 mg kg)1 day)1) or liposomal amphotericin B

(3 mg kg)1 day)1). These results were consistent with

non-inferiority of pre-emptive treatment. A subgroup

analysis, however, failed to establish non-inferiority of

pre-emptive treatment for patients receiving induction

chemotherapy.24

Online responses: Thirty participants (71.4%) use a

pre-emptive approach based on surrogate markers, e.g.

Aspergillus spp. PCR or serum galactomannan. The

distribution of antifungals used for this indication is

shown in Fig. 1. Thirty-six participants (85.7%)

reported to be using an empiric approach. The

distribution of antifungals used for this indication is

shown in Fig. 2.
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Expert discussion: After the online survey, there was

no agreement concerning the choice of antifungal

treatment used for the empiric approach. After discus-

sion, a consensus was reached that caspofungin, voric-

onazole and liposomal amphotericin B are equally

effective in this setting (n = 16; 50%). Sixteen experts

(50%) abstained from voting.

(3) In a high-risk (>10 days, <500 neutrophils) patient

with neutropenic fever, does the presence of a halo sign on a

chest CT scan suffice to initiate antifungal treatment or

should a microbiological criterion be required in addition?

Background: The revised definition of IFD by the

EORTC ⁄ MSG requires the presence of a host factor,

clinical features and mycological evidence for the

diagnosis of a probable IFD.17 A post hoc analysis of

the Global Comparative Aspergillosis study conducted in

neutropenic patients, however, revealed improved

response to treatment and survival, if antifungal treat-

ment was initiated in the presence of a halo sign (or air

crescent sign) on chest CT, independent of mycological

or histopathological confirmation.25

Online responses: Thirty-eight participants (90.5%)

responded that they would start antifungal treatment

on the basis of a halo sign. Two participants (4.8%)

would prefer to have additional microbiological evi-

dence. Two participants (4.8%) were not sure about the

answer.

(4) Clinical situation: A patient with at least one host

criterion according to the current EORTC ⁄ MSG guidelines

presents with a halo sign on his chest CT scan. Under which

circumstances should a BAL be performed?

Background: Bronchoalveolar lavage is generally con-

sidered a safe procedure, even though complications

like haemorrhage or aggravation of respiratory

decompensation may occur in 1–2% of all pa-

tients.26–34 According to the current guidelines, it

should be performed in patients with neutropenic

fever and lung infiltrates on their chest CT scan.35

Clearly, in severely thrombocytopenic or dyspnoeic

patients, this indication may be reconsidered. Even

though the use of BAL in neutropenic fever patients

with chest infiltrates has been studied, it has not been

reported whether the presence of this radiological sign

was associated with a higher chance of isolating fungi

from these BALs.26–34

Online responses: Thirty participants (71.4%) would

always perform a BAL if the patient�s clinical situation

allowed for it, five (11.9%) would perform a BAL if the

patient had failed first-line antifungal treatment and

four (9.5%) if the halo sign had appeared under

prophylactic treatment with an Aspergillus spp. active

azole. Three participants (7.1%) would never perform a

BAL in this situation and one (2.4%) if prior galacto-

mannan or PCR tests from serum had not yielded any

evidence of IFD. Three participants (7.1%) were not sure

about the answer.

(5) Clinical situation: A patient with at least one host cri-

terion according to the current EORTC ⁄ MSG guidelines

presents with a halo sign on his chest CT scan. Under which

circumstances would you perform a pulmonary biopsy

(transbronchial, CT-guided or open) to establish the

diagnosis?

Background: In neutropenic and transplanted patients

with a halo or air crescent sign on chest CT, filamentous

fungi were detected in 47–80% of all pulmonary biopsies.

In these studies, a platelet count >50 000 ll)1 and

coagulation values within normal limits were required

for biopsy. Under these circumstances, the only life-

threatening complication was a pneumothorax, which

occurred in one of 137 patients (1%).36–38

Online responses: Eighteen participants (42.9%)

would perform a biopsy if the patient had failed first-

line antifungal treatment, 12 (28.6%) if a BAL and the

results of prior galactomannan or PCR tests from serum

had not led to a diagnosis and 10 (23.8%) if the halo

sign had appeared under prophylactic treatment with

an Aspergillus spp. active azole. Six participants (14.3%)

would never perform a biopsy, while five (11.9%) would

always do so if the patient�s clinical situation allowed for

it. Six participants (14.3%) were not sure about the

answer.

Expert discussion: According to the online survey,

there was no consensus on whether a pulmonary biopsy

should be performed at all. After discussion, all experts

agreed that a pulmonary biopsy is a useful diagnostic

tool. It was also discussed whether this diagnostic

procedure should remain reserved to patients failing

first-line antifungal treatment. Eleven experts (34.4%)

were in favour, three experts (9.4%) would not make

this a prerequisite and 18 experts (56.3%) abstained

from voting.

(6) For how long should an invasive aspergillosis be treated

intravenously?

Background: In a landmark trial by Herbrecht et al.,

the clinical efficacy of amphotericin B deoxycholate

and voriconazole in patients with invasive aspergillosis

was compared. The minimum duration of intravenous

treatment in this trial was 7 days and the median

duration 10 days.5 In a trial by Cornely et al.,

comparing different dosage regimens of liposomal

M. J. G. T. Rüping et al.
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amphotericin B in the treatment of invasive aspergil-

losis, the minimum duration of intravenous treatment

was 14 days, which equalled the median treatment

duration in the standard dosage group.4 Potential

associations between duration of intravenous treat-

ment and response to treatment or overall survival

were, however, not assessed in these or other publi-

cations such that the optimum duration remains

unknown.

Online responses: Most participants do not adhere

to a fixed minimum duration of intravenous treat-

ment: Twenty-six (61.9%) would make their decision

on a patient-to-patient basis, 16 (38.1%) would use

clinical signs and symptoms to guide their decision

and 10 (23.8%) would rely on chest CT scans. End of

neutropenia (n = 10; 23.8%), defervescence (n = 4;

9.5%), end of all chemotherapy cycles (n = 2; 4.8%)

and an overall duration of at least two (n = 2, 4.8%),

three (n = 3; 7.1%) and four (n = 3; 7.1%) weeks

were other choices determining intravenous treatment

duration. Two participants (4.8%) were not sure

about the answer.

(7) When do you usually evaluate response to treatment of

invasive aspergillosis?

Background: In the above-mentioned (question 6)

landmark trials on invasive aspergillosis,4,5 response to

treatment was evaluated after 12 weeks, but the choice

of this point in time was based purely on clinical

experience and not on evidence from comparative trials.

Some authors recommend a minimum duration of

14 days of treatment before first response assessment,

because unfavourable clinical development and radio-

logical findings in this period may not be predictive of an

adverse overall outcome.39,40

Online responses: Twelve participants (28.6%)

would assess response to treatment after 1 week,

eight (19.0%) after 2 weeks, one (2.4%) after 3 weeks

and two (4.8%) after 3 days. Nine participants

(21.4%) preferred to perform a continuous assess-

ment. Three participants (7.1%) were not sure about

the answer. Seven participants suggested other criteria

for treatment assessment (n = 4 time of assessment

guided by clinical status; n = 1 at least 1 week of

treatment and in dependence on the neutrophil count,

n = 1 after neutrophil and lymphocyte regeneration

and control chest CT scan; n = 1 continuous galac-

tomannan controls).

Expert discussion: After the online survey, there was

no consensus, whether response to treatment should be

assessed continuously, after 1 week or after 2 weeks.

After discussion, 22 experts (68.8%) decided to assess

response to treatment after 1 week, four experts

(12.5%) opted for continuous assessment and none of

them preferred an assessment after 2 weeks of treat-

ment. Six experts abstained from voting.

(8) In the treatment of invasive aspergillosis, when do you

perform the first chest CT scan to assess response to treat-

ment?

Background: In major trials on the treatment of invasive

aspergillosis, chest CT scans for response assessment

were performed after 12 weeks of antifungal treat-

ment.4,5 As already discussed in question 8, the choice

of this point in time was based on clinical experience

and not on clinical evidence from comparative trials.

Online responses: Sixteen participants (38.1%) would

perform a chest CT scan after two and 13 participants

(31.0%) after 1 week of antifungal treatment. One

participant (2.4%) would perform a control chest CT in

less than a week. Five participants (11.9%) would like to

base this decision on the clinical development of the

patient and two participants (4.8%) would not perform

any control chest CT scans at all, but prefer to rely solely

on the patient�s clinical status. Five participants (11.9%)

were not sure about the answer.

Expert discussion: Based on data obtained from the

online survey, the first control chest CT should be

performed after 1 or 2 weeks of treatment. After

discussion of the issue, 22 experts (68.8%) opted for

1 week and six (18.8%) for 2 weeks of treatment before

performance of a control chest CT scan. Four experts

(12.5%) abstained from voting.

(9) In the treatment of invasive pulmonary aspergillosis,

how do you define treatment failure?

Background: The most commonly used assessment

criteria for response to treatment were originally defined

by Herbrecht et al. A 12-week treatment assessment

included complete, response, partial response, stable

disease and treatment failure. Complete response was

defined as the resolution of all clinical signs and

symptoms and more than 90% of the radiological

lesions associated with invasive aspergillosis. Partial

response was defined as clinical improvement and

greater than 50% improvement in radiological findings.

Stable response was defined as the absence of change

from baseline or an improvement of <50%. Finally,

treatment failure was defined as progression of disease.5

Even though these definitions are still regularly used in

clinical trials, their clinical applicability remains un-

known.

Online responses: Progression of pulmonary infil-

trates, not associated with neutrophil recovery, and
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progression of clinical symptoms were most frequently

chosen as signs of treatment failure (n = 30, 71.4% for

both), followed by rise in serum galactomannan values

(n = 20; 47.6%), rise in CRP (n = 9; 21.4%), positive

Aspergillus spp. PCR (n = 7; 16.7%) and progression of

lung infiltrates, independent of neutrophil recovery

(n = 3; 7.1%). Two participants (4.8%) were not sure

about the answer.

Expert discussion: According to results from the

online survey, there was a general agreement that the

progression of clinical symptoms and radiological signs

should be regarded as signs of treatment failure. It

remained unclear, whether a rise in galactomannan

should also be classified as such. After discussion, 17

experts (53.1%) decided that a rise in galactomannan

indicated treatment failure, while three experts (9.4%)

disagreed. Five experts (15.6%) abstained from voting.

(10) Do you think Aspergillus spp. PCR or galactomannan

from serum should be used to assess treatment duration of

invasive aspergillosis?

Background: Two moderately sized series have provided

promising results concerning the use of serum galacto-

mannan values as a tool for assessing response to

treatment of invasive aspergillosis. Boutboul et al. mon-

itored 37 cases of invasive aspergillosis in allogeneic

transplant recipients. An increase in the galactoman-

nan value of 1.0 over the baseline value during the first

week of observation was predictive of treatment failure

with a sensitivity of 44%, a specificity of 87% and a

positive predictive value of 94%.41 Similarly, Woods

et al. detected a correlation between survival and

regressing serial galactomannan in 56 patients with

haematological malignancy and invasive aspergillo-

sis.42 Currently, there are no data on the use of fungal

PCR monitoring in patients with invasive aspergillosis.

Online responses: Eighteen participants (42.9%)

would use surrogate parameters for assessing the

duration of treatment, while 14 (33.3%) disagreed with

this statement. Ten participants (23.8%) were not sure

about the answer.

(11) Which of the following antifungals is suitable for first-

line treatment of invasive aspergillosis?

Background: Based on data from a randomised con-

trolled trial, voriconazole treatment of invasive asper-

gillosis was successful in 52.8% and associated with a

70.8% survival rate.5 In another randomised controlled

trial, successful response to treatment with liposomal

amphotericin B 3 mg kg)1 was 50% and survival was

72%.4 Clinical efficacy and survival did not differ

significantly between these trials. Nevertheless, because

of the nephrotoxic potential of liposomal amphotericin

B, voriconazole is usually recommended as first-line

treatment for invasive aspergillosis with liposomal

amphotericin B as an alternative, although there were

no trials directly comparing both agents in this

indication.40,43 There is no clinical evidence to support

the use of other antifungals as first-line treatment.

Online responses: Voriconazole was clearly preferred

as first-line treatment by 38 participants (90.5%),

followed by liposomal amphotericin B (n = 34, 81%),

caspofungin (n = 16; 38.1%), posaconazole (n = 11;

26.2%), amphotericin B lipid complex (n = 9; 21.4%),

amphotericin B deoxycholate (n = 8; 19%), micafun-

gin n = 2; 4.8%) and anidulafungin (n = 1; 2.4%).

Two participants (4.8%) were not sure about the

answer.

(12) Which antifungal would you use to treat a break-

through aspergillosis diagnosed under prophylaxis with

posaconazole?

Background: Even though current guidelines recom-

mend switch to another drug class in case of break-

through aspergillosis under mould-active azole

prophylaxis,40,43 there are no data from clinical trials

to support this recommendation.

Survey results: Liposomal amphotericin B was the

agent of choice for most participants (n = 34; 81%),

followed by caspofungin (n = 22; 52.4%), voriconazole

(n = 7; 16.7%), amphotericin B lipid complex (n = 5;

11.9%), amphotericin B deoxycholate (n = 2; 4.8%),

micafungin (n = 2; 4.8%), anidulafungin (n = 1; 2.4%)

and itraconazole (n = 1; 2.4%). Three participants

(7.1%) were not sure about the answer.

Conclusion

A two-step approach – web-based survey plus classical

panel discussion – was used to reach a consensus on

controversial issues in the diagnosis and treatment of

invasive aspergillosis.6 We invited 266 members of

various infectious diseases and mycological societies to

participate in an online survey on diagnosis, prophy-

laxis and treatment of IFD.

Five questions of 12 questions were answered con-

troversially, as defined by predefined criteria. After an

expert consensus discussion and vote, a consensus could

be reached for three of these five questions. The

achieved consensus on 10 questions in the treatment

of invasive aspergillosis was as follows:

• Antifungal prophylaxis and HEPA ⁄ LAF filters should

be used to prevent invasive aspergillosis in high-risk

neutropenic patients (>10 days, <500 neutrophils).
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• Pre-emptive and empiric antifungal treatment are

effective strategies. While voriconazole is the preferred

antifungal agent in the pre-emptive setting, caspo-

fungin, voriconazole and liposomal amphotericin B

are considered equally effective in the empiric setting.

• In a high-risk patient (>10 days, <500 neutrophils)

with neutropenic fever, the presence of a halo sign on

a chest CT scan suffices to initiate antifungal treat-

ment.

• A patient with at least one host criterion according to

the current EORTC ⁄ MSG guidelines and a halo sign

on his chest CT scan should always undergo BAL, if

there is no contraindication with respect to his

clinical status.

• Duration of intravenous treatment should be deter-

mined on an individual basis, as opposed to a fixed

treatment duration.

• Response assessment, including a chest CT scan,

should be performed after 1 week of antifungal

treatment.

• Progression of pulmonary infiltrates, not associated

with neutrophil recovery, progression of clinical

symptoms and a rise in serum galactomannan values

are considered signs of treatment failure.

• Voriconazole and liposomal amphotericin B are suit-

able choices for first-line treatment.

• Liposomal amphotericin B is the preferred agent of

choice for the treatment of breakthrough aspergillosis

occurring under mould-active azole prophylaxis.

The two questions for which no consensus could be

found focused on topics with very little evidence from

clinical trials:

• Indication for a pulmonary biopsy in a high-risk

neutropenic patient with a halo sign on his chest CT

scan.

• The role of Aspergillus spp. PCR or galactomannan

from serum in the assessment of treatment duration.

While there is a long-standing tradition of consensus

meetings on open questions concerning invasive candi-

diasis,44–46 the only similar proceedings concerning the

diagnosis and treatment of invasive aspergillosis were

published by Segal et al [47]. The authors proposed a set

of consensus definitions for standardisation of IFD

response assessment. However, details on the consensus

process were not given and the definitions were

explicitly developed for the management of clinical

trials, thus limiting the use of these definitions for

everyday clinical practice. Our findings may serve as a

point of departure for future consensus discussions on

this topic.

As already stated in our previous work,6 these

meetings usually require considerable efforts and time

to allow for adequate preparation and discussion.

Furthermore, independent funding of consensus pro-

cesses (conference centre, travel and accommodation

fees) is limited. Initiation of the consensus processes

with an online survey allows for timely capture of the

opinions of a large and diverse group of individuals

and identification of controversial issues. On-site dis-

cussion may thus be reduced to a minimum without

compromising the spectrum or quality of the consensus.
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Appendix

Table A Questions and answer selections.

No. Text Options Type

1 Which of the following measures

significantly reduce(s) the incidence of

invasive aspergillosis in high-risk

neutropenic patients (>10 days,

<500 neutrophils)?

Surgical mask (patient)

Surgical mask (ward staff)

FFP 2 or 3 mask (patient)

FFP 2 or 3 mask (ward staff)

HEPA ⁄ LAF (high efficiency particulate air ⁄ laminar

air flow) filters

Antifungal prophylaxis

Other measures, please indicate

None

I am not sure

M

2 In your institution, is one or more of the

following strategies used in the treatment of

invasive aspergillosis in neutropenic patients

undergoing induction chemotherapy for

AML ⁄ MDS (acute myelogenous leukae

mia ⁄ myelodysplastic syndrome)? If yes, which

antifungal is used?

Pre-emptive treatment in the presence of positive sur

rogate markers (e.g. galactomannan or PCR)

• We do not use this strategy

• Amphotericin B deoxycholate

• Amphotericin B lipid complex (ABLC)

• Anidulafungin

• Caspofungin

• Fluconazole

• Flucytosine

• Itraconazole

• Liposomal Amphotericin B

• Micafungin

• Posaconazole

• Terbinafine

• Voriconazole

• I am not sure

Empiric treatment in case of fever resistant to broad-

spectrum antibiotics

• We do not use this strategy

• Amphotericin B deoxycholate

• Amphotericin B lipid complex (ABLC)

• Anidulafungin

• Caspofungin

• Fluconazole

• Flucytosine

• Itraconazole

• Liposomal Amphotericin B

• Micafungin

• Posaconazole

• Terbinafine

• Voriconazole

• I am not sure

M

3 In a high-risk (>10 days, <500 neutrophils) pa

tient with neutropenic fever, does the presence

of a halo sign on a chest CT scan suffice to

initiate antifungal treatment or should a

microbiological criterion be required in addi

tion?

The presence of a halo suffices to initiate treatment

An additional mycological criterion should be present

I am not sure

S

M. J. G. T. Rüping et al.
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Table A (Continued.)

No. Text Options Type

4 Clinical situation: a patient with at least one host

criterion according to the current EORTC ⁄ MSG

guidelines presents with a halo sign on his chest

CT scan. Under which circumstances should a

bronchoalveolar lavage (BAL) be performed?

Always, if the clinical condition of the patient allows it

If blood tests yielded no information concerning the

diagnosis

If the halo sign appeared under an antifungal prophylaxis

with activity against Aspergillus spp.

If the patient did not respond to first-line antifungal

treatment

Never, as the cost-benefit ratio is not satisfying

I am not sure

M

5 Clinical situation: a patient with at least one host

criterion according to the current EORTC ⁄ MSG

guidelines presents with a halo sign on his chest

CT scan. Under which circumstances would you

perform a pulmonary biopsy (transbronchial,

CT-guided or open) to establish the diagnosis?

Always, if the clinical condition of the patient allows it

If BAL and blood tests yielded no information concerning

the diagnosis

If the halo sign appeared under an antifungal prophylaxis

with activity against Aspergillus spp.

If the patient did not respond to first-line antifungal

treatment

Never, as the cost-benefit ratio is not satisfying

I am not sure

M

6 For how long should an invasive aspergillosis be

treated intravenously?

In dependence on chest CT control scans

Until defervescence

Until conclusion of all chemotherapy regimens

At least until recovery from neutropenia

For at least 2 weeks

For at least 3 weeks

For at least 4 weeks

In dependence on clinical improvement

Individual decision

I am not sure

M

7 When do you usually evaluate response to

treatment of invasive aspergillosis?

After <1 week

After 1 week

After 2 weeks

After 3 weeks

Not at all. I rely on the clinical picture.

Other, please indicate:

I am not sure

S

8 In the treatment of invasive aspergillosis, when

do you perform the first chest CT scan to assess

response to treatment?

No

3 days

1 week

2 weeks

4 weeks

8 weeks

Other duration, please indicate

S

9 In the treatment of invasive pulmonary aspergil

losis, how do you define treatment failure?

Progression of pulmonary infiltrates under therapy

Progression of pulmonary infiltrates under therapy, if not

associated with neutrophil recovery

Progression of clinical symptoms

Rise in CRP under therapy

Rise of galactomannan in serum

Positive Aspergillus spp. PCR under therapy

Other, please indicate:

I am not sure

M

10 Do you think Aspergillus spp. PCR or

galactomannan from serum should be used to

assess treatment duration of invasive aspergil

losis?

No

Yes

I am not sure

S
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Table A (Continued.)

No. Text Options Type

11 Which of the following antifungals is suitable for

first-line treatment of invasive aspergillosis?

Amphotericin B deoxycholate

Amphotericin B lipid complex (ABLC)

Anidulafungin

Caspofungin

Fluconazole

Itraconazole

Liposomal Amphotericin B

Micafungin

Posaconazole

Voriconazole

Other, please indicate:

I am not sure

M

12 Which antifungal would you use to treat a

breakthrough aspergillosis diagnosed under

prophylaxis with poscaonazole?

Amphotericin B deoxycholate

Amphotericin B lipid complex (ABLC)

Anidulafungin

Caspofungin

Fluconazole

Itraconazole

Liposomal Amphotericin B

Micafungin

Voriconazole

Other, please indicate:

I am not sure

M

S, one choice only; M, multiple selections possible.
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