Invaziv Fungal Enteksiyonlarda Tam

Prof Dr Zekaver Odabasi

Marmara Universitesi Tip Fakultesi




Kualtur

Histopatoloji

Beta Glucan
Galactomannan

PCR

IFI — Diagnostik Yéntemler

Ozgiin
Altin standart

Etken direk olarak gorultr
Steril dokuda etken
gosterilirse IFl kanitlanir

Non — invaziv
Pulmoner enfeksiyon
tayininde c¢ok etkili

Yuksek NPV

Ozglin test

Ozgiin test

invaziv islem gerektirebilir
Yalanci negatif olabilir
invaziv islem gerektirir
Spesifik tlir tayini yapilamaz

Non - specific

Yalanci pozitiflik
Zigomycetes negatif
Yalanci pozitiflik
Yalanci negatiflik

Yalanci pozitiflik
Standardize edilemedi
Ticari formu yok




AIr crescent

Non Spesifik




CT scan evolution during I1PA

Peripheral halo triangolar shape Air-crescent sign

specific

»

Caillot ef al. J Clin Oncol. 2001; 19: 253-9.




Halo Isareti ve Klinik Onemi

e Halo isareti varliginda antifungal tedavi baslanmasi
mortaliteyi azaltabilir

Greene R, CID 2007
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Fig. 1—Graphs illustrate CT kinatics.

A and B, Kinetics of lesion size (A] and numbers (B]. Median values and interquartile ranges are provided for
lesion size, lesion number, and time (days). Time points (2] indicated ara first diagnosis, first sight of maximal
area, last sight of maximal area, time at halved maximal area, and time at complete radiologic remission. Mean
values for these time points were 0, 9, 16, and 85.5 days, respectively. Ninety percent of 40 patients showed
increase of losion size after day of diagnosis; 62.5% had reduction down to 50% of maximum size, and 42.5% had
complete radiologic remission.

Nodul kinetigi

Brodefel et al ,AJR 2006




Aspergillozun Farkh Hastahklarda Prezentasyonu

Hava yolu invaziv g Anjiyo - invaziv

Akut Losemiler (n=22)

Anjiyo-invaziv 3 (13%) 10 (45%)

Havayolu invaziv 10 (44%) 3 (14%)

Bergeron A. Blood 2012;119(8):1831-7



Ters Halo Isareti (Reversed halo)

o Immiinkompromize hastalarin %4 ‘iinde gorulir

e Erken donem zigomikoz

Wahba H, CID, 2008,



Ters Halo:
e BOOP
e Zigomikoz

e Aspergilloz (nadir)
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Wahba H, CID, 2008,




GALAKTOMANNAN TESTI

Double sandwich - ELISA yontemi
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GALAKTOMANNAN TESTI

e Invazif aspergillus infeksiyonlarinda

e Duyarlilik %33 — 94
e Ozglllik %75 — 100

Marr, K. Clin Infect Dis 2005

e Yalanci pozitiflik %6 —14 (yetiskinlerde)

o Pediatrik vakalarda %83



Cut — off GM index degerleri

o Ardisik 0.5 ve uzerinde iki pozitiflik
e 20.7 tek bir deger

0.5 7 901 0.78 0.61-0.89 0.81 0.72-0.88

1 12 1744 § 0.75 0.59-0.86 0.91 0.84-0.95

i B 17 2600 | 0.64 0.5-0.77 0.95 0.91-0.97

Leeflang et al The Cochrane library Issue 4 2008




GM Cut — off index degerleri

insidans 8%
100 vaka

IFD vaka =8 IFD olmayan =92
Cut off Yalanci negatif Yalanci pozitif

0.5 2 17

Leeflang et al The Cochrane library Issue 4 2008




Yalanci pozitiflik sebepleri

Non-invazif enfeksiyona bagli gecici antijenemi ?
Diger mantar ve bakterilerle capraz reaksiyon
Siklofosfamid

Cotton swabs

Mukozit sonrasi barsaklardan translokasyon

Galaktomannan iceren antibiyotikler
e Pip/tazo, Amox/Clav, Ampicillin



Yalanci negatiflik sebepleri

Genis spektrumlu antifungal kullanimi
Az miktarda anjiyo-invazyon olmasi
Anti-aspergillus antikor varlgi

Dusuk mantar yuku

Uygunsuz test teknigi, numune alimi, saklama kosullari



Galactomannan: aj
recommendations for a strategy in adults

* Prospective monitoring of serum is a feasible approach for adult
neutropenic patients undergoing intensive chemotherapy for

leukemia or receiving an allogeneic stem cell transplantation for

the early diagnosis of invasive aspergillosis (All) [Note: Plasma
may also be used (Clll) ]

« Galactomannan monitoring is recommended every three to four

days for patients admitted to hospital (All)

» Persistent galactomannan antigenaemia during therapy is a poor
prognostic sign and should prompt a reassessment of the
management of the patient (Bll)

+ A diagnostic driven strategy that incorporates galactomannan
monitoring should be combined with high resolution CT imaqging,
appropriate clinical and microbiological evaluation to diagnose
invasive aspergillosis early. A single sample with a
galactomannan index of 20.7 or 2 consecutive samples with an

& index of 20.5 should prompt a thorough diagnostic work-up (All)

"

3 European Conferonce ..

Infections » Leukemia



Galactomannan in Bronchoalveolar Lavage Fluid
A Tool for Diagnosing Aspergillosis in Intensive Care Unit Patients

Wouter Meersseman’, Katrien Lagrou?, Johan Maertens?, Alexander Wilmer'!, Greet Hermans',
Steven Vanderschueren', Isabel Spriet?, Eric Verbeken®, and Eric Van Wijngaerden'

Am ) Respir Crit Care Med Vol 177. pp 27-34, 2008
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Hematolojik Maliniteli hastalarda BAL GM Diizeyi

91.9-100 68.4-92.6
84.2-98.6 87.7 77.8-97.8

75.2-93.8 90.2 81.2-99.3

Maertens J, CID 2009




Galactomannan and CT-scan strategy

Screening

strategy

All patients receive fluconazole 400 mg/day

CT normal
Screen Neg

Suggestive Non-specific CT normal
CT CT Screen Pos

Screen Neg Screen Neg

Abnormal
Cl
Screen Pos

Probable Any cause | False-pos test Rules out
IFD (PPV possible Or IFD (NPV >
>95%) extrapulmonary 95%)
IFD
Antifungal i Antifungal
therapy Dlagnose! J not needed

Maertens et al. 2009




Horseshoe Crab
amebosit lizatindan
elde edilen Faktor G
lle beta glukanin
reaksiyonu

Conventional limulus test
Endotoxin (1 — 3)-B-D-glucan
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Figure 1: Principle of G test and conventional limulus test
Limulus test reacts to both endotoxin and (1 —+3)-B-D-glucan, whereas G
test reacts to the glucan only.




(1,3)-Beta-D-Glucan Detection (Fungitell®)

&Y' IFi de FDA lisansi: May 21st, 2004

no

espit edilemeyenler :

—Zygomycetes
—Cryptococcus spp

est numunesi : 5yl serum

Test suresi: 2 saat



BETA GLUKAN TESTI
Kandidemik 30 hastada B glukan testi

Duyarhhlk %97, Ozgillik %93
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Odabasi Z, Clin Infect Dis 2004



Glucatell® (1.3)-Beta-DG
Notropenik Hastalardac IFI Tam Calismasi

e 283 AML hastasi

e Tum kemoterapi sUresince haftada 2 serum ornegi
e Hasta basina ortalama 7.3 numune alindi
e Total 2070 serum ornegi

e Hastalar itrakonazol veya kaspofungin profilaksisi altinda

e IFl tanisi EORTC/MSG kriterlerine gore yapildi

o Beta glukan testleri kor olarak yapildi

Odabasi Z, Clin Infect Dis 2004



Glucatell® (1.3)-Beta-DG
Notropenik Hastalardac IFI Tam Calismasi

15 Kanitlanmis fungemi

e 6 C. glabrata

e 3 T. asahii

e 2 C. krusel

e 1 C. albicans, C. tropicalis, C. parapsilosis & Fusarium sp

1 Kanitlanmig fungal pnomoni: A. terreus

4 Yuksek olasilikli fungal pnomoni

e 2 A. fumigatus
e 1 A. terreus & C. albicans:; 1 Fusarium

33 Dusuk olasilikhi fungal pnomoni

Odabasi Z, Clin Infect Dis 2004



Glucatell® (1.3)-Beta-DG

Beta Glukan @ Kanitlanmis veya Yuksek Olasilikli IFI

serum orneqi

Saylst % S % Sp % PPV | % NPV

Odabasi Z, Clin Infect Dis 2004




Glucatell® (1.3)-Beta-DG

Beta Glukan &

Kanitlanmis veya Yuksek Olasilikli IFI

serum orneqi
Saylst % S % Sp % PPV | % NPV
1 @ ornek 100 90 43 100

Odabasi Z, Clin Infect Dis 2004




Glucatell® (1.3)-Beta-DG

Beta Glukan &
serum orneqi
sayIsl

Kanitlanmis veya Yuksek Olasilikli IFI

% S % Sp % PPV % NPV
1 @ ornek 100 90 43 100
> 2 @ ornek 65 96 I 57 97

Odabasi Z, Clin Infect Dis 2004




Glucatell® (1.3)-Beta-DG

Beta Glukan & Kanitlanmis veya Yuksek Olasilikli IFI
serum orneqi

sayls| % S % Sp % PPV | % NPV
1 @ result 100 90 43 100
> 2 @ results 65 96 I 57 97

> 3 @ ornek 60 99 ' 80 96

Odabasi Z, Clin Infect Dis 2004




Kanitlanmis Fungemi Vakasi ve BG testi

7/inci gun: Beta-glucan
2000 A pozitif: 148 pg/mi
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(1—3)-B-D-glucan pg/ml

1000 +

500 -

Cutt-off

60pg/ml

Kanitlanmis Fungemi Vakasi ve BG testi

7’inci gun : Beta-glucan

pozitif: 1,073 pg/ml

—
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Ates, 8’inci gun

Kemgterapi sonrasi yatis gunu
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Diisiik Thtimalli Fungal Pnémoni Vakasi ve BG Testi

144ncu gun: Beta-glucan
pozitif 101 pg/mi

18inci gun: Sag
ust lob pnomonisi




Febril Notropenik FUO vakasi ve Beta Glucan Testi

500 7 CT ve kiiltirler
negatif
400 -
I= Beta-glucan Taburcu
\8 300 - max 32 pg/ml
O
0 200 -
100 -
(e —— l
0 5 £10)

Kemoterapi sonrasi yatis giinu




Yalanci Pozititlik Sebepleri (literatur bilgisi)

' o Cerrahi tamponlar, gazli bez: Nakao et al’ 97

e Cerrahi YBU de erken donemde %30 yalanci pozitiflik
o Ostrosky Zeichner L, ICAAC 2005, M-168

e Immiuinglobulin Grlnleri: Ikemura et al’ 89
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e Seluloz hemodiyaliz membranlari: Kato et al’ 01
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Contribution of (1—3)-p-bp-Glucan Chromogenic Assay to Diagnosis
and Therapeutic Monitoring of Invasive Aspergillosis in
Neutropenic Adult Patients: a Comparison with Serial
Screening for Circulating Galactomannan
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Kanitlanmis / Yiiksek olasihkh Invazif
Aspergilloziste Galaktomannan ve Beta Glukan

Duyarliilk Ozgillik PPV NPV

Beta Glukan 88 90 70 96

Galaktomannan 88 90 70 96

Kombine Analiz* 38 100 100 96

*Beta glukan daha erken pozitiflesiyor

Pazos C, JCM 2005
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FIG. 1. Representative kinetics of BG (@) and GM (#) in different patients. (a) Proven IA in a patient with acute myeloid leukemia who
responded to treatment with amphotericin B and caspofungin. (b) Proven IA in a patient with chronic lymphocytic leukemia who did not respond
to treatment with amphotericin B. (c) False-positive BG results in a patient with multiple myeloma and no IA. (d) False-positive GM results in
a patient with non-Hodgkin’s lymphoma and no IA. (e¢) Negative BG and GM results in a patient with acute myeloid leukemia and no IA who
was colonized by C. albicans and C. glabrata. (f) Negative BG and GM results in a patient with chronic lymphocytic leukemia and no IA who was
colonized by C. albicans. Abbreviations: AmB, amphotericin B; Caspo, caspofungin.




ORI an. 2009, p. 129-133 Vol. 47, No. 1

'3 .‘Lm rican Society for Microbiology. All Rights Reserved.

Utility of Galactomannan Enzyme Immunoassay and (1.3) B-b-Glucan

in Diagnosis of Invasive Fungal Infections: Low Sensitivity for
Aspergillus fumigatus Infection in Hematologic
Malignancy Patients’

R. Y. Hachem.,* D. P. Kontoyiannis, R. F. Chemaly, Y. Jiang, R. Reitzel, and 1. Raad

The Department of Infectious Diseases, Infection Control and Employee Health, The University of
Texas M. H Anderson Cancer Center, Houston, Texas




TABLE 3. Performances of GM enzyme immunoassay and BG test
for patients infected with different organisms (per sample)

Sensitivity  Specificity PPV NPV

Test and organism . . s :
. (%) (7%) (%) (%)

GM enzyme immunoassay
A. fumigatus (n = 69) 13 09 90
Non-fumigatus Aspergillus species 99 95
(n = 39)
Other mold (n = 77) 09

BG test
A. fumigatus (n = 69) 88
Non-fumigatus Aspergillus species b4y
(n = 39)
Other mold (n = 76) 47 |8

“ PPV, positive predictive value; NPV, negative predictive value.
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Diagnostic Accuracy of Serum 1,3-3-p-Glucan for Pneumocystis
jiroveci Pneumonia, Invasive Candidiasis, and Invasive Aspergillosis:
Systematic Review and Meta-Analysis

Akira Onishi,@ Daisuke Sugiyama,® Yoshinori Kogata,® Jun Saegusa,® Takeshi Sugimoto,P Seiji Kawano,P Akio Morinobu b

Kunihiro Nishimura, < and Shunichi Kumagai®4

Departments of Evidence Based Laboratory Medicine? and Clinical Pathology and Immunology,? Kobe University Graduate School of Medicine, Kobe, Japan; Division of
Evidence-Based Medicine and Risk Analysis, National Cerebral and Cardiovascular Center, Osaka, Japans; and Department of Rheumatic Diseases, Shinko Hospital,

Kobe, Japand

Pneumocystis yok
jiroveci

IFI belirgin

Onishi A, JCM 2011




B-D-Glucan Assay for the Diagnosis of Invasive
Fungal Infections: A Meta-analysis

Drosos E. Karageorgopoulos,2 Evridiki K. Vouloumanou,' Fotinie Ntziora,'? Argyris Michalopoulos,'?

Petros |. Rafailidis,’® and Matthew E. Falagas'A®

1Alfa Institute of Biomedical Sciences: 2Department of Medicine, Laikon General Hospital, and 3Intensive Care Unit and “Department of Medicine,
Henry Dunant Hospital, Athens, Greece: and *Department of Medicine, Tufts University School of Medicine, Boston, Massachusetts

We aimed to assess the accuracy of measuring serum or plasma (1—3)-p-p-glucan (BDG) for the diagnosis of
invasive fungal infections (1FIs) by means of a meta-analysis of relevant studies. We searched in bibliographic
databases for relevant cohort or case-control studies. We primarily compared BDG between patients with
proven or probable I Fls (excluding Pneumocystis jirovecii infections), according to the criteria of the European
Organization for Research and Treatment of Cancer/Mycoses Study Group or similar criteria, and patients
without IFls (excluding healthy individuals as controls). A total of 2979 patients (594 with proven or probable
IFls), included in 16 studies, were analyzed. The pooled sensitivity of BDG was 76.8% (95% confidence interval
[Cl], 67.19%-84.3%), and the specificity was 85.3% (95% CI, 79.6%—-89.7%). The arca under the summary
receiver operating characteristic curve was 0.89. Marked statistical heterogeneity was noted. BDG has good
diagnostic accuracy for distinguishing proven or probable I FIs from no IFls. It can be useful in clinical practice,
if implemented in the proper setting and interpreted after consideration of its limitations.




MAJOR ARTICLE

B-Glucan Antigenemia Assay for the Diagnosis of
Invasive Fungal Infections in Patients With
Hematological Malignancies: A Systematic
Review and Meta-Analysis of Cohort Studies

From the Third European Conference on
Infections in Leukemia (ECIL-3)

Frédéric Lamoth,*® Mario Cruciani,2® Carlo Mengoli? Elio Castagnola,* Olivier Lortholary, %57 Malcolm Richardson,®
and Oscar Marchetti,' on behalf of the Third European Conference on Infections in Leukemia (ECIL-3)

ECIL 3: BII oneri, 2 kez bakilmasi

Paris, Slnstitut Pastewr, Centre National de Référence Mycologie et Antifongigues, Unité de Mycologie Moléculaire, Paris, "CNRS URA3012, Paris,
Francz: and ®Mycalogy Reference Centre, Education and Besearch Centre, University Hospital of South Manchester {Wythenshawe Hospital), School
of Translational Medicine, Manchestar Academic Health Science Cantra, University of Manchestar, United Kingdam

Lamoth F, CID 2012




Bronchoalveolar lavage

Aspergillus Lateral Flow Device (LFD)

| <— Control line
<— Test line
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Aspergillus LFD:
e Serum ve BAL

e 15 dakikada sonuc

e Muhtemel aspergillozda
e %100 duyarlilik
e %381 ozgulluk

e Candida LFD

e Kriptokok LFD



« Monoclonal Antibody JF5: spesifik olarak Aspergillus a-1-3-

, a1-6-mannoprotein ile reaksiyon verir
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BRIEF REPORT

Comparison of a novel Aspergillus lateral-flow device
and the Platelia® galactomannan assay for the diagnosis
of invasive aspergillosis following haematopoietic stem cell

transplantation

J. Held - T. Schmidt - C. R. Thornton -
. Kotter - H. Bertz

Cine positive serum  Aspengilius-LFD
required

GM-ElA

40.0%
(13.7-72.8)

40.0%
(13.7-72.8)

B86.8%
(77.7-82.7)

80.0%
(80.3-04.3)

25.0%
(B.3-52.8)

28 6%
(0.9-80.0)

H2.8%
[(34.7-87.1)

B3.1%
(85.0-87.2)

Two consecutive
positive sera
required

Aspergillus-LFD

20.0%
(3.5-55.8)

07.8%
(91.5-90.8)

50.0%
(8.2-80.8)

01.8%
(83.0-06.1)

GM-ElA

« Tek serum orneginde pozitiflik: esdeger
« |kinci pozitiflik; GM Ustiin

30.0%
(8.1-54.6)

BE.5%
(93.2-99.9)

75.0%
[21.8-0887)

02 8%
(85 2-06.8)




Bone Marrow Transplantation (2012) 47, 846-854
& 2012 Macmillan Publishers Limited Al rights reserved 0268-3369/12

www.nature.com/bmt

ORIGINAL ARTICLE

ECIL recommendations for the use of biological markers for the
diagnosis of invasive fungal diseases in leukemic patients and

hematopoietic SCT recipients

O Marchetti'®, F Lamoth"°, M Mikulska®, C Viscoli’, P Verweij” and S Bretagne®” and the European
Conference on Infections in Leukemia (ECIL) Laboratory Working Groups’

'Infectious Diseases Service, Department of Medicine, Centre Hospitalier Universitaire Vaudois and University of Lausanne,
Lausanne, Switzerland;: > Division of Infectious Diseases, San Martino University Hospital, Genoa, Italy; * Department of Medical
Microbiology, Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands; *Groupe Hospitalier Chenevier-Mondor,
APHP, Laboratoire de Parasitologie-Mycologie, Créteil, France and “Institut Pasteur, Unité de Mycologie Moléculaire,

Centre National de Référence de Mycologie et des Antifongiques, Paris, France




Fable 1 Grading system used for recommendations (based on
IDSA-United States public health service grading)

Strength of recommendation

(A) Good evidence to support
a recommendation for use

(B) Moderate evidence to
support a recommendation
for use

(C) Poor evidence to support
a recommendation for use

Quality of evidence
(I) Evidence from =1 properly
randomized, controlled tral

(IT) Evidence from =1 well-designed
chinical tnal, without randomization;
from cohort or case-control analytical
studies (preferably from = 1 center);
from multiple case series; or from
dramatic results from uncontrolled
experiments

(111} Evidence from opimons of
respected authonties, based on chimcal
experience, descriptive studies or
reports of expert commuttees




Invaziv
Aspergilloz

invaziv
Kandidiyaz

Kriptokokkoz

EORTC/MSG
iIFi Tanisinda

ECIL 3

Evet Evet
Evet

Evet

A |l ??7?

PCR klinik standardizasyon yeterli klinik validasyonu yok

Marchetti O, BMT, 2012
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