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Diagnosis of aspergillosis - in the past
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Clinicians response to laboratory
diagnosis

Too late.l've
already started
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Worlds apart

Clinician

No sample -
Nno answersl!







l UMC % St Radboud

Defining invasive fungal disease

Clinical
feature

Mycology
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Patients at risk of developing IFD

Haematological malignancy
Allogeneic HSCT
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Invasive fungal disease

Probability of invasive fungal disease'
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Specific pulmonary infiltrates on CT scan

halo sign air crescent sign

nodules

&d

Caillot et al 2001




MANCHESTER
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Halo

Small vessel |
angioinvasion |

Herbrecht, Denning et al, NEJM 2002;347:408-15.
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The ‘Halo’ Sign

Nodules in A | Nodule Nodule

with
g Halo
’ Neutropenia 97 % 82 %
' neutropenia 96 % 49 %
Hematology
Not

Hematology 82 % 24 %

Greene et al. Clin Infect Dis 2007; 44: 373-9
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The ‘Halo’ Sign

Nodules in A | Nodule Nodule

with
g Halo
: Neutropenia | 97 % 82 %
024 32 ba: .57 T
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neutropenia 96 % 49 %

Hematology
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Hematology 82 % 24 %

Halo sign indicates IA only in

the neutropenic context Greene et al. Clin Infect Dis 2007; 44: 373-9
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Evolution of CT scan images in invasive
pulmonary aspergillosis

Neutropenia



Invasive fungal disease

Clinical
features

Probability of invasive fungal diseaseI
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No specimen - no specific diagnosis

e Biopsy difficult to obtain - autopsy rarely
done

e Specimens often sent EITHER for
histopathology (Formalin and Fix) OR for
mycology ( Crush and Culture) but seldom
for both

e Classical mycology techniques
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fine needle aspirate



Biopsy Rhizopus microsporus var. microsporus
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Autopsy rates at the MDACC
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Samples are vital...
no sample .. no results
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Investigating abnormalities

Bronchoscopy

Brush Biopsy Bronchoalveolad)
lavage

Blood cultures

20 mL sample

plasma

Ce
; / antigen
Fine needle aspirate | %
4 blood

Biopsy PCR
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Laboratory diagnosis

Specimen Detection
tissue direct

® biopsy ® microscopy
body fluids - light

® blood - fluorescence

® urine ® culture

® CSF ® immunohistochemical staining
body secretions Indirect

® sputum ® microbial material

® mucous - cell wall eg galactomannan

body surfaces
® oral cavity
® wounds
® skin
® vagina

metabolites eg 1-3-5-D-glucan
nucleic acid eg PCR
enzyme eg enolase

® serology
- whole cell lysates
- specific antigens
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Definitions I - Mycology

Culture of mould from BAL or sputum antigen in blood, BAL. CSF

mould seen in sinus aspirate Mycology

Mould seen in BAL






Galactomannan
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Galactomannan - comparisons

Likelihood ratio of proven/ . .
probable 1A Diagnostic

Author

LR*

LR"

odds ratio
(LR*/ LR)

Bretagne
Bretagne
Machetti
Maertens
Sulahian
Ulusakarya
Herbrecht
Maertens
Becker
Platelia P1
Jarque
Moragues
Pinel
Pazos
Marr
Rovira
Buchheidt
Maertens
Yoo

4.34
3.54
441
18.6
11
13.8
4.57
10.62
2.87
7.36
22.33
25
25
44

12.64
14.7
265.71
45.83
43.12
6.26
66.37
4.48
35
65.67
26.04
26.04
366.66
3.33
65.67
49.25
1616.66
22.94
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Sensitivity
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Galactomannan - impact of
sampling schedule

ROC Curve, Site : Nijmegen,(The Netherlands)

ROC Curve: Site :Leuven (Belgium)

Black lines are the empirical ROC Black lines are the empirical ROC

Daily sampling Monday-Thursday sampling

Maertens et al 2007 Clin Infect Dise 44:1329



BAL - galactomannan
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(major) or
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Becker et al 1999 Brit J Haematol. 24:1195-99
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RISk groups

AMIE/MIDS

and [Onhaematelegy ward

ChRronic GV




LR ol A A A A A

O
o
S
=]
©
)
QS
=
)
|_




LR ol A A A A A

| I [ |
PER Triggers for CT |

40 Screening test positive

39 OR
38 Abnormal chest X-ray

37 OR

Signs and symptoms of
pulmonary complications
10 OR

4d fever

O
o
S
=]
©
)
QS
=
)
|_

36




LR ol A A A A A

| I [
PER Triggers for CT I )

40 Screening test positive

39 OR
38 Abnormal chest X-ray
OR

Signs and symptoms of
pulmonary complications

O
o
o
=]
©
)
QS
£
@
|_

37
36

10 OR
4d fever




m— 9 YT
. -| BERE u

40 Screening test positive ll ll ll || ||
39 OR | | I I
38 Abnormal chest X-ray || || ||

OR
Signs and symptoms of

O
o
o
=]
©
)
QS
£
@
|_

37
36

10 OR
4d fever




Investigating invasive fungal disease
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Scheme for managing high-risk patients

Patlent

p \ Clinical ewdence of IED

es
M ll ”,

Culture @ Galactomannan@ | Microbiological ewdence of IFD

/
“Probable” | “Possible”

IFD IFD

treatment Wait-and-see



—l uMc & st Radboud

Survival and serum galactomannan

Patients whose serum aspergillus
galactomannan normalized.

Patients whose serum aspergillus
galactomannan remained positive.

Woods et al 2007 Cancer 110:830



Are we screening or
confirming?
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Definitions I - Mycology

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

mould seen in sinus aspirate Mycology

Fungi seen in tissue or sterile body fluids
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Definitions 11 - Mycology

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

mould seen in sinus aspirate Mycology ' Beta-D-glucan in BAL, CSF or blood

Fungi seen in tissue or sterile body fluids
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Definitions 11 - Mycology

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

mould seen in sinus aspirate Mycology Beta-D-glucan in BAL, CSF or blood

Fungi seen in tissue or sterile body fluids
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More experience needed
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Definitions 11 - Mycology

Culture of mould from tissue. aspirate BAL or sputum

mould seen in sinus aspirate

Fungi seen in tissue or sterile body fluids

antigen in blood, BAL, CSF

Mycology Beta-D-glucan in BAL, CSF or blood

PCW o detect nucleic acid

Not until a PCR system is
developed that has been

externally validated for blood,
tissue, or BAL fluid




Author

PCR - comparisons

Sensitivity
(%0)

Specificity
(%0)

Likelihood ratio of Likelihood ratio of
probable/proven IA for probable/proven 1A for a
a positive PCR test negative PCR test

Einsele et al 1997
Skladny et al 1999
Hebart et al 2000
Hebart et al 2000
Williamson et al 2000
Lass-Florl et al 2001
Buchheidt et al 2001
Kami et al 2001
Buchheidt et al 2004
Kawazu et al 2004
Jordanides et al 2005
White et al 2005
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2
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17.09

<0.01
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<0.01
<0.01
0.19
0.26
0.10
0.23
0.57
0.41
0.36
0.08

Donnelly Clin Infect Dis 2006;42:487-489
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Towards a standard for PCR to
diagnose aspergillosis

Sunday 25 June 2006
13:00 17:00
Level 3 Room 341
Le Palais des Congreés de Paris
Paris, France



Achieve a standard for PCR

— 2008



What do we need

clinic




Complete cooperation

clinic
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Existing initiatives
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European Aspergillus PCR initiative
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European Aspergillus PCR initiative

ISHAM ‘&

| +¥ % B EAPCRI

http://www.Isham.org/Groups.html

Working Group “Towards a standard for Aspergilius PCR™
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EORTC-IFICG & NIAID-MSG

Defining Opportunistic Invasive Fungal
Infections in Immunocompromised Patients
with Cancer and Hematopoietic Stem Cell
Transplants: An International Consensus

5. Asciogiu,' J. H. RBex” B. de Paww,' J. E. Benmett,” J. Bille," F. Crokaert,' 0. 'W. Denning,' J. P. Donnally,'

J. E. Edwards,” Z. Ejavec,’ D. Fiere,' 0. Lortholary,” J. Masriens,' J. F. Meis,' T. F Patterson,” o, Ritter,

0. Selleslag,’ P. M. Shak,' D. A, Stevens,” and T. J. Walsh,” on behalf of the Invasive Fungal Infections
Cooperative Group of the European Organization for Aesearch and Treatment of Cancer and Mycoses Study
Group of the National Institmte of Allergy and Infectious Diseases
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Clinical Infections Diseases 2002 34:7-14

2002







I_! UME 9 5t Radboud

Who uses the EORTC/MSG definitions?

Liposomal Amphotericin B as Initial Therapy
for Invasive Mold Infection: A Rando
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Citations of the original definitions

Number of citations
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Patients at risk of developing IFD

Haematological malignancy
Allogeneic HSCT

Invasive fungal disease
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Goal of adapting definitions

OIOI9IIE

present
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Goal of adapting definitions
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Proven invasive fungal infective
disease




l UMC % St Radboud

Defining invasive fungal disease

Clinical
feature

Mycology



EORTC/MSG

Definitions for invasive fungal disease
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What’s in a name?

2002



—l omc@stradbond L

What’s in a name?

I nvasive Fungal I nfection

I nvasive Fungal Disease

2007



Definitions - Host factors

neutropenia
3 weeks corticosteroids

<36°C or 38°C and

e prior mycosis

« AIDS
 Immunosuppressive drugs
. 10 days neutropenia

4 days unexplained
fever despite broad
spectrum antibiotics

Graft versus Host Disease

2002



Definitions - Host factors

2007

neutropenia

3 weeks corticosteroids

Allogeneic HSCT recipient

Treatment with other recognized
T-cell iImmune suppressants

Inherited severe immunodeficiency.



Definitions - Clinical features

Halo sign
Air-crescent sign
cavity

Sinonasal infection

Radiological evidence

CNS infection

Radiological evidence

VMIAJOR

Lower respiratory tract infectiorm Chronic disseminated candidiasis

Bull’s eye lesions in liver or spleen

Clinical
feature

Disseminated fungal infection

Unexplained papular or nodular skin lesions
Chorioretinitis
~ phthalmitis

2002



Definitions - Clinical features

VIINOR

Lower respiratory tract infection iS5 CNS infection

Cough, chest pain, haemoptysis, dyspnoea CSF No pathogens

Physical finding of pleural rub no malignant cells

Any new infiltrate not fulfilling major criterion abnormal biochemistry

abnormal cell count
Focal neurological

seizures

hemiparesis

cranial nerve palsy
Mental changes
Meningeal irritation

Clinical
feature

Sinonasal infection

Nasal discharge. stuffiness

Nose ulceration. eschar or epistaxis

Periorbital swelling

Maxillary tenderness

Black necrotic lesions or perforatic _ ~° ° ard-palate
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Definitions - Clinical features

Lower respiratory tract IFD Chronic disseminated candidiasis

Sinonasal IFD Clinical

feature

CNS IFD

Noe mere major and ne mere minor
2007



Definitions - Clinical features

Lower respiratory tract IFD

A) the presence of one of the following “specific”
Imaging signs on CT:-

® Dense well circumscribed lesions(s) with or
without a halo sign

e Wedge-shaped infiltrate
® Air crescent sign
® Cavity

2007
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Definitions - Mycology

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

mould seen in sinus aspirate Mycology eta-D-glucan in BAL, CSF or blood

Fungi seen in tissue or sterile body fluids

2007



Definitions I - Poss:ble invasive
fungal disease

Clinical
features

OR

Mycology

2002



Definitions 11 - invasive fungal
disease

Clinical
+ features

2007




Definitions 11 - -in vasive fungal
disease

Clinical

features + Mycology

9feo)zlg) e

2007



From: Clinical Infectious Diseases <cid-reviews@press.uchicago.edu
Date: 20 Feb 2008 10:21:42 -0500

To: <p.donnelly@usa.net
Subject: CID MS 52430R1

Dear Dr. Donnelly:
We are pleased to inform you that your manuscript MS 52430R1, entitled "Revised definitions of the EORTC/MSG

Consensus Group for invasive Fungal diseases.," was accepted for publication in Clinical Infectious
Diseases and will be sent to our publisher, the University of Chicago Press (UCP).

Thank you for submitting your manuscript to Clinical Infectious Diseases.

Sincerely,

Sherwood L. Gorbach, M.D., Editor
Clinical Infectious Diseases

Tufts University School of Medicine
200 Harrison Ave.

Boston MA 02111-1800

Tel: 617-636-2780

Fax: 617-636-4060

Email: cidl@press.uchicago.edu
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Fruits of the antifungal tree

=
“ JEE-
posaconazole “

s voriconazole
“ = _1-
. fluconazole
itraconazole -
=
ketoconazole ~ isavuconazole

o azoles
iz ravuconazole
ABCD . '—

ABLC

L

. amphotericin B micafungin

“ candins =
LS-AMB q “

caspofungin

anidulafungin
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Fruits of the antifungal tree

=
“ J:__E-
posaconazole “

E.;. voriconazole
fluconazole

itraconazole

L

=

2 azoles

EEEE ABCI;“

amphotericin B micafungin

i:_,E-

i:_;!

candins

LS-AMB “

anidulafungin

caspofungin
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Fruits of the antifungal tree

Candida

e )
“ voriconazole

fluconazole

azoles

iEE-

amphotericin B " micafungin

candins:

anidulafungin

caspofungin




Fruits of the antifungal tree

Aspergillus

primary “

voriconazole

“ azoles
ABCD l

ABLC

. amphotericin B

“ candins

LS-AMB
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Fruits of the antifungal tree

“ Aspergillus -
posaconazole “
salvage

i_; voriconazole

itraconazole

q azoles
ABCD !

ABLC

i;'-.p-

.. amphotericin B " micafungin

“ candins =
LS-AMB “

caspofungin




Fruits of the antifungal tree

Q Aspergillus

posaconazole .
prophylaxis

azoles

. amphotericin B

“ candins

LS-AMB









Dilemma 1

Vioriconazole or libosomal amphotericin B for
first-line therapy of invasive aspergillosis



A tale of two studies

Haematological malignancy
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Herbrecht et al 2002 Cornely et al 2007

voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106
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A tale of two studies

Haematological malignancy
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Cornely et al 2007

voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106




A tale of two studies

allogenic HSCT

Percentage

| Herbrecht et al 2002 I I Cornely et al 2007 .

voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106
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A tale of two studies

Mycologically confirmed
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voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106
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A tale of two studies

Halo sign only
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voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106




A tale of two studies

Proven 1A

‘ Herbrecht et al 2002 . Cornely et al 2007 .

voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106

Percentage




A tale of two studies

Success at End of Treatment

| | Herbrecht et al 2002 I I Cornely et al 2007 I

voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106

Percentage
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A tale of two studies

Survival at 12 weeks
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voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106
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A tale of two studies

Success - haematological malignancy
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voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106




A tale of two studies

Success - allogeneic HSCT

| | Herbrecht et al 2002 . I Cornely et al 2007 I

voriconazole Amphotericin B L-amphotericin B L-amphotericin B
3 mg/kg 10 mg/kg

Denning 2007 Clin Infect Dis 45:1106

Percentage




Is liposomal amphotericin B
a better choice for neutropenic
HSCT recipients?



Salvage. therapy
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Conclusions

Diagnosis
Definitions

Drugs

Dilemmas

improving but a still a way to go
revisions should help

make the most of what we have

we will face more of them
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