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GOAL OF ADAPTING DEFINITIONSGOAL OF ADAPTING DEFINITIONS
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Problems with Definitions IProblems with Definitions I



EORTC/MSG definitions EORTC/MSG definitions -- aspergillosisaspergillosis

Host factor

HSCT HSCT 

Mycology

antigenaemiaantigenaemia++++

Clinical 
features

Halo sign on CT scanHalo sign on CT scan

ProbableProbable



EORTC/MSG definitions EORTC/MSG definitions -- aspergillosisaspergillosis

Host factor

HSCT HSCT 

Mycology

nonenone++++

Clinical 
features

Halo sign on CT scanHalo sign on CT scan

possiblepossible



Question Question 

Host 
factor

Mycology

++

++

Clinical 
features

neutropenicneutropenic

Halo sign on pulmonary CTHalo sign on pulmonary CT

Blood & BAL: Galactomannan negativeBlood & BAL: Galactomannan negative

Diagnosis?Diagnosis?Diagnosis?

Blood: PCR positiveBlood: PCR positive QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Question Question 

1.1. The patient has a possible invasive aspergillosis.The patient has a possible invasive aspergillosis.

2.2. The patient has a probable invasive aspergillosis.The patient has a probable invasive aspergillosis.

3.3. The patient has a proven invasive aspergillosis.The patient has a proven invasive aspergillosis.

4.4. The patient has a possible invasive fungal infection.The patient has a possible invasive fungal infection.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Answer Answer 

Host 
factor

Mycology

++

++

Clinical 
features

neutropenicneutropenic

Halo sign on pulmonary CTHalo sign on pulmonary CT

Blood & BAL: Galactomannan negativeBlood & BAL: Galactomannan negative

possible 
invasive 
fungal 

infection

possible possible 
invasive invasive 
fungal fungal 

infectioninfection

Blood: PCR positiveBlood: PCR positive QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.
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ICAACICAAC 43 Chicago 2003 43 Chicago 2003 -- working partiesworking parties

GroupGroup Task Task 

CandidiasisCandidiasis to propose new criteria for candidaemiato propose new criteria for candidaemia

Aspergillosis and Aspergillosis and 
infections due to infections due to 
other mouldsother moulds

to examine imaging and galactomannan, to examine imaging and galactomannan, 
and BAL samplesand BAL samples

CryptococcosisCryptococcosis to review the criteriato review the criteria

Endemic mycosesEndemic mycoses to review the criteriato review the criteria
QuickTime™ and a

TIFF (Uncompressed) decompressor
are needed to see this picture.



ICAACICAAC 43 Chicago 2004 43 Chicago 2004 -- working partiesworking parties

GroupGroup Task Task 

CandidiasisCandidiasis --

Aspergillosis and Aspergillosis and 
infections due to infections due to 
other mouldsother moulds

--

CryptococcosisCryptococcosis --

Endemic mycosesEndemic mycoses completedcompleted

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

The best laid schemes o' Mice an' Men, The best laid schemes o' Mice an' Men, 

Gang aft agley, Gang aft agley, 

An' An' lea'elea'e us us noughtnought but grief an' pain, but grief an' pain, 

For For promis'dpromis'd joy! joy! 
(The best laid schemes of Mice and Men(The best laid schemes of Mice and Men

oft go awry,oft go awry,

And leave us nothing but grief and pain,And leave us nothing but grief and pain,

For promised joy!)For promised joy!)

Robert Burns (1759 Robert Burns (1759 -- 1796) To a Mouse1796) To a Mouse

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Head to headHead to head



Plan BPlan B

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Proven IFI.docProven IFI.doc Host factors.docHost factors.doc

Microbiological Criteria.docMicrobiological Criteria.doc



Round 1Round 1

EE--mailmail

EE--mailmail
EE--mailmail

EE--mailmail

EE--mailmail



Round 2Round 2

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.
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Round 1Round 1Round 1
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Round 6Round 6Round 6
Round 2Round 2Round 2

Round 3Round 3Round 3
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QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.
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First changeFirst change



WhatsWhats’’s s in a name?in a name?

IInvasive nvasive FFungal ungal IInfectionnfection

IInvasive nvasive FFungal ungal DDiseaseisease



No changeNo change



Proven invasive fungal infective diseaseProven invasive fungal infective disease

TissueTissue Blood cultureBlood culture

histologyhistologyhistology

culturecultureculture

MycologyMycology



ICAAC 43 Chicago 2003ICAAC 43 Chicago 2003

e.g.e.g.

1.1. mould detected mould detected histologicallyhistologically

2.2. not recovered by culture not recovered by culture 

3.3. galactomannan antigen igalactomannan antigen is detected s detected 

definitions for proven IFIdefinitions for proven IFIdefinitions for proven IFI

proven 
mycosis
proven proven 
mycosismycosis

probably aspergillosisprobably aspergillosis
QuickTime™ and a

TIFF (Uncompressed) decompressor
are needed to see this picture.



Defining probable invasive fungal diseaseDefining probable invasive fungal disease

Host 
factor

Clinical 
feature

Mycology



Second changeSecond change



Definitions I Definitions I -- Possible invasive fungal diseasePossible invasive fungal disease

Host 
factor

Clinical 
features

++

Mycology

OROR



ProbableProbableMycologyClinical 
features

Host 
factors + + =

MycologyClinical 
features

Host 
factors =+ + Proven Proven 

tissue

Invasive fungal disease Invasive fungal disease -- Definitions IDefinitions I

PossiblePossibleClinical 
features+ =Host 

factors

Negative
or

Not done

=Host 
factors

Negative
or

Not done
Not classifiedNot classified

Clinical 
features+ =Host 

factors

Negative
or

Not done

+ =Host 
factors Mycology

none

none



ProbableProbableMycologyClinical 
features

Host 
factors + + =

MycologyClinical 
features

Host 
factors =+ + Proven Proven 

tissue

Invasive fungal disease Invasive fungal disease -- Definitions IIDefinitions II

PossiblePossible
Clinical 
features+ =Host 
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or

Not done

=Host 
factors

none
Negative

or
Not done

Not classifiedNot classified

Clinical 
features+ =Host 
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Negative
or
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+ =Host 
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none Mycology



ProbableProbableMycologyClinical 
features

Host 
factors + + =

MycologyClinical 
features

Host 
factors =+ + Proven Proven 

tissue

Invasive fungal disease Invasive fungal disease -- Definitions IIDefinitions II

PossiblePossible

Clinical 
features+ =Host 

factors
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or

Not done

=Host 
factors

Negative
or

Not done
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Clinical 
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or
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none



Definitions II Definitions II -- Possible invasive fungal diseasePossible invasive fungal disease

Host 
factor

Clinical 
features++

Characteristic of 
invasive fungal disease

BUT 
no mycological evidence



Third changeThird change



Definitions I Definitions I -- Host factorsHost factors

Host 
factor

neutropenianeutropenianeutropenia

> 4 days unexplained fever 
despite broad spectrum 
antibiotics

> 4 days unexplained fever > 4 days unexplained fever 
despite broad spectrum despite broad spectrum 
antibioticsantibiotics

Graft versus Host DiseaseGraft versus Host DiseaseGraft versus Host Disease

> 3 weeks corticosteroids> 3 weeks corticosteroids> 3 weeks corticosteroids

<36°C or > 38°C and 
• prior mycosis
• AIDS
• Immunosuppressive drugs
• > 10 days neutropenia

<36<36°°C or > 38C or > 38°°C and C and 
•• prior mycosisprior mycosis
•• AIDSAIDS
•• Immunosuppressive drugsImmunosuppressive drugs
•• > 10 days neutropenia> 10 days neutropenia



neutropenianeutropenianeutropenia

> 3 weeks corticosteroids> 3 weeks corticosteroids> 3 weeks corticosteroids

Definitions II Definitions II -- Host factorsHost factors

Host 
factor

Treatment with other recognized
T-cell immune suppressants 

Treatment with other recognizedTreatment with other recognized
TT--cell immune suppressants cell immune suppressants 

Inherited severe immunodeficiencyInherited severe immunodeficiencyInherited severe immunodeficiency

Allogeneic HSCT recipientAllogeneic HSCT recipientAllogeneic HSCT recipient

neutropenianeutropenianeutropenia

> 4 days unexplained fever 
despite broad spectrum 
antibiotics

> 4 days unexplained fever > 4 days unexplained fever 
despite broad spectrum despite broad spectrum 
antibioticsantibiotics

Graft versus Host DiseaseGraft versus Host DiseaseGraft versus Host Disease

> 3 weeks corticosteroids> 3 weeks corticosteroids> 3 weeks corticosteroids

<36°C or > 38°C and 
• prior mycosis
• AIDS
• Immunosuppressive drugs
• > 10 days neutropenia

<36<36°°C or > 38C or > 38°°C and C and 
•• prior mycosisprior mycosis
•• AIDSAIDS
•• Immunosuppressive drugsImmunosuppressive drugs
•• > 10 days neutropenia> 10 days neutropenia



Fourth changeFourth change



Definitions I Definitions I -- Clinical featuresClinical features

Clinical 
feature

Halo signHalo sign
AirAir--crescent signcrescent sign
cavitycavity

Lower respiratory tract infectionLower respiratory tract infectionLower respiratory tract infection

Sinonasal infectionSinonasal Sinonasal infectioninfection

CNS infectionCNS infectionCNS infection Disseminated fungal infectionDisseminated fungal infectionDisseminated fungal infection

Chronic disseminated candidiasisChronic disseminated candidiasisChronic disseminated candidiasis

Radiological evidenceRadiological evidence

Radiological evidenceRadiological evidence Unexplained papular or nodular skin lesionsUnexplained papular or nodular skin lesions
ChorioretinitisChorioretinitis
endophthalmitisendophthalmitis

BullBull’’s eye lesions in liver or spleens eye lesions in liver or spleen

MAJORMAJOR
≥≥ 11



Definitions I Definitions I -- Clinical featuresClinical features

Clinical 
feature

Cough, chest pain, haemoptysis, dyspnoeaCough, chest pain, haemoptysis, dyspnoea
Physical finding of pleural rubPhysical finding of pleural rub
Any new infiltrate not fulfilling major criterion Any new infiltrate not fulfilling major criterion 

Lower respiratory tract infectionLower respiratory tract infectionLower respiratory tract infection

Sinonasal infectionSinonasal Sinonasal infectioninfection

CNS infectionCNS infectionCNS infection

Nasal discharge. stuffinessNasal discharge. stuffiness
Nose ulceration. Nose ulceration. eschareschar oror epistaxisepistaxis
Periorbital swellingPeriorbital swelling
Maxillary tendernessMaxillary tenderness
Black necrotic lesions or perforation of the hardBlack necrotic lesions or perforation of the hard--palatepalate

CSFCSF No pathogensNo pathogens
no malignant cellsno malignant cells
abnormal biochemistryabnormal biochemistry
abnormal cell countabnormal cell count

Focal neurological Focal neurological 
seizuresseizures
hemiparesishemiparesis
cranial nerve palsycranial nerve palsy

Mental changesMental changes
MeningealMeningeal irritationirritation

MINORMINOR
≥≥ 22



Definitions II Definitions II -- Clinical featuresClinical features

Clinical 
feature

Lower respiratory tract infectionLower respiratory tract infectionLower respiratory tract infection

Sinonasal infectionSinonasal Sinonasal infectioninfection

CNS infectionCNS infectionCNS infection

Chronic disseminated candidiasisChronic disseminated candidiasisChronic disseminated candidiasis

No more major and no more minorNo more major and no more minor
All in the same key nowAll in the same key now



Definitions II Definitions II -- Clinical featuresClinical features

Lower respiratory tract infectionLower respiratory tract infectionLower respiratory tract infection

A) the presence of one of the following A) the presence of one of the following 
““specificspecific”” imaging signs on CT:imaging signs on CT:--

•• Well defined nodule(s) with a halo signWell defined nodule(s) with a halo sign

•• Well defined nodule(s) without a halo signWell defined nodule(s) without a halo sign

•• WedgeWedge--shaped infiltrateshaped infiltrate

•• Air crescent signAir crescent sign

•• CavityCavity



Specific pulmonary infiltrates on CT scanSpecific pulmonary infiltrates on CT scan

halo signhalo sign

air crescent signair crescent sign cavitycavity

nodulesnodules



Definitions II Definitions II -- Clinical featuresClinical features

Lower respiratory tract infectionLower respiratory tract infectionLower respiratory tract infection

B) the presence of a new nonB) the presence of a new non--specific focal specific focal 
infiltrate infiltrate 

PLUS at least one of the following:PLUS at least one of the following:--

•• Pleural rubPleural rub

•• Pleural painPleural pain

•• HemoptysisHemoptysis



Definitions II Definitions II -- Clinical featuresClinical features

sinonasal infectionsinonasal sinonasal infectioninfection

Imaging showing sinusitis  Imaging showing sinusitis  

PLUSPLUS

at least one of the following:at least one of the following:--
••Acute localized pain (including pain Acute localized pain (including pain 
radiating to eye)radiating to eye)

••Nasal ulcer, black Nasal ulcer, black eschareschar
••Extension from the Extension from the paranasal paranasal sinus across sinus across 
bony barriers, including into the orbitbony barriers, including into the orbit



Definitions II Definitions II -- Clinical featuresClinical features

CNS infectionCNS infectionCNS infection

at least one of the following:at least one of the following:--
••Focal lesions on imagingFocal lesions on imaging

••Meningeal Meningeal enhancement on MRI or CTenhancement on MRI or CT



Definitions II Definitions II -- Clinical featuresClinical features

Chronic disseminated candidiasisChronic disseminated candidiasisChronic disseminated candidiasis

Small, peripheral, target like Small, peripheral, target like 
abscesses (new nodular abscesses (new nodular 
filling defects, bullfilling defects, bull’’ss--eye eye 
lesions) in liver and/or spleen lesions) in liver and/or spleen 



Fifth changeFifth change



Definitions I Definitions I -- MycologyMycology

Mycology

Culture of mould from tissue. aspirate BAL or sputum Culture of mould from tissue. aspirate BAL or sputum 

mould seen in sinus aspiratemould seen in sinus aspirate

Fungi seen in tissue or sterile body fluidsFungi seen in tissue or sterile body fluids

antigen in blood, BAL. CSFantigen in blood, BAL. CSF



Definitions II Definitions II -- MycologyMycology

Mycology

antigen in blood, BAL. CSFantigen in blood, BAL. CSFCulture of mould from tissue. aspirate BAL or sputum Culture of mould from tissue. aspirate BAL or sputum 

mould seen in sinus aspiratemould seen in sinus aspirate

Fungi seen in tissue or sterile body fluidsFungi seen in tissue or sterile body fluids

BetaBeta--DD--glucan in BAL. CSF or bloodglucan in BAL. CSF or blood

PCR to detect nucleic acidPCR to detect nucleic acid

Not until a PCR system is developed Not until a PCR system is developed 
that has been externally validated that has been externally validated 
for blood, tissue, or BAL fluidfor blood, tissue, or BAL fluid



EORTC/MSG
Definitions for invasive fungal disease 

EORTCEORTC/MSG/MSG
Definitions for invasive fungal disease Definitions for invasive fungal disease 

ThanksThanks
To the consensus groupTo the consensus group

To the organizersTo the organizers
And to you the audienceAnd to you the audience
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