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OBJECTIFS du COURS

A.  Connaitre les différents outils disponibles pour le
diagnostic des infections fongiques

B. Appréhender les limites et les avantages des
différents outils
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Démarche diagnostique pour les infections
fongiques

************************************ Alanio, A. & Bretagne, S. Nouvelles stratégies pour le diag ic microk des e
viscérales: Anticiper le diagnostic et adapter au plus vite Ies traitements. Rev Prat 65, 1325—1 326 (2015).

|dentification

* Examen direct
+ Levures +/-filament
« Champignons filamenteux (Aspergillus spp. vs. mucorales)
o Culture
 Identification des colonies
+ Phénotypes (morphologie, assimilation des sucres, MALDIToF)
» Moléculaire
+  CMI (détection de mutations par biologie moléculaire)

» Genotypage

* Anatomo-pathologie




Ask the laboratory for Mycology Direct Examination
<15 minutes

Yeast= filamentous yeast (C. albicans) Capsule = Cryptococcus

Thin regular hyphae = Aspergillus like Thick irregular hyphae = Mucorales like

Current non cultural biomarkers

Patheger- Axsnemted Moiscular Patterns THME) longmues

Eit

» Ag
GM
BDG o e e
Mn Candida spp. Lo o
GMX Cryptococcus e o Srgim
Histoplasma sp. A S -."'“t"-'-'_.’? L«':-f s
» DNA
Aspergillus spp.
Mucorales
Histoplasma
Fusarium
Candida spp.




QCM auto-évaluation 1 (exemple)

Enoncé 1 : Vous souhaitez chercher une aspergillose invasive
sinusienne

Q1 - Quel examen biologique souhaitez vous prescrire en priorité?
A. PCR Aspergillus fumigatus

B. Prélevement sinusien orienté par examen ORL

C. Ecouvillons naso pharyngé

D. Antigéne galactomanne sérique
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Galactomannan
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Polysaccharides consisting of a mannose
backbone with galactose side groups

Meta-analysis
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Differences in Patterns of Infection and Inflammation for Corticosteroid
Treatment and Chemotherapy in Experimental Invasive Pulmonary Aspergillosis

»  Corticosteroid-treated mice :

A : large foci of pneumonia and
exudative bronchiolitis with the
destruction of bronchi and alveolae.

E : Hemorrhagic necrosis with
neutrophil infiltration was also
observed.

G : A. fumigatus was observed in
small numbers

» Chemotherapy-treated mice

B : only a few bronchiolitis lesions
and diffuse pneumonia with edema
and congestion within alveolae

F : with no inflammatory exudate
involving PMN or other cells

D and H : alveolae and parench%/ma
invaded by numerous hyphae of A
fumigatus

Balloy et al Infect Immunity 2005; Stergiopoulou et al Am J Clin Pathol 2007

Comparison of galactomannan indices according to
neutropenia and steroids use

G | G T % ]
n= 1E) [LER 1}
G e =|09 FMH =10 PN [
Y e 2| B [H4A) B aa-
GH g 207 B j4ad] LERART ] oo
G e 15 11 LA} LLAHE L] [:Ee ]l
O bl s P LT ST ] B.FF [Do-5.131) aor
T ind plewreilipen
Tau Al i-iesy el @be-ivl Qi
e Ll B S (E-531) i
P ully CoH-ra v 1}
A T (0 F-5RA M [DoH-5.31) L
M 047 (RnE-4%g SR (ASE101 0800
P il e iy
Tou O34 Rol-24m ST @i Qe
Ha 131 -5} 920 [OesAn oot
‘pwaium off Facher™s wasct ot
Ppovikes ol tha fu e aee B rak b VY ks e L

C. Cordonnier et al, CMI 2009




Lower yield of GM in SOT recipients

Bl 2 GM+ Hculture M direct ex.

Acute  Allo-HSCT  Lympho. soT K Syst. Dis. Resp.Dis. Others  Means
Leuk. Dis.

Decrease of GM yield in Lymphoprolierative Diseases and other categories '
- poor performances in SOT 2
- neutropenia/steroid ratio 3

Lortholary et al CMI-2011

What do we call false positives?

» Unreproducible positive results
False+ves due to the GM kit
Each positive serum must be tested twice! (Guigue et al Plos One 2015)
» Wrong false+ves in non diagnosed invasive aspergillosis
Non pulmonary aspergillosis (Pautas et al, J Infection 2001)
» False+ves related to other sources of GM than infection
Digestive absorption (children)?
Antibiotics (Ansorg R, Mycoses, 1997)

Massive and variable contamination of piperacilline-tazobactam
batches (Adam, 0, et al CID 2004; Viscoli C, et al CID 2004; Walsh TJ, et al JCM 2004)




Factors that influence GM performance

Tahle X

Biological and epidemiclogical factors that influence ihe

performance of (M detection in invasive aspergilloss”

Favegical fociors

Epidvandologiom foctors

S of infection

Aspergdin iperes Caimeng Slection
Micromvironment al the site of
infiection: mutremis, oxygen level pH
Exposure to antifungal agemis
Malscular structure of relesed
palactomaningn

Undeilyang condsion sealsopenia)
level of immanesappressican

Renal cearamcr, bepatic metabolism
Circulsting galactomasnan aniibodies

Fatienl populataon

Samphsg sraegy
Deefimition of a pesitive resalit

Delimition of an [FD
Prevalence ol IFD

Catall lor positivity

Labaratory exporiomos

Muirvtional faciors

(palactomannan-tontaining
loxnd

Ssorage of climical sample Treatment with semi-synthetic
feluctnm antibiotics

Pre-analytical treatment procedare

farchair el & BMT 2071

(1,3)beta-D-Glucan

» Therapeutic target of
echinocandins

» Ag common to most of the
fungal species (excepted
cryptococcus et Mucorales)
»  Candida, Saccharomyces,

Aspergillus, Fusarium,
Acremonium, ...

»  Pneumocystis jirovecii




P-p-Glucan Assay for the Diagnosis of Invasive
Fungal Infections: A Meta-analysis
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» 2979 patients, 594 proven or probable IFI, 16 studies

* Sensitivity: 76.8% [Cl: 67.1-84.3%)]

* Specificity: 85.3% [Cl: 79.6-89.7%]

* Conclusion: « It can be useful in clinical practice, if implemented
in the proper setting and interpreted after consideration of its
limitations »

* Highly heterogeneous studies

Karageorgopoulos et al CID 2011
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False positives

Treatments Immunoglobulines
Albumin
Coagulation factors
Antibiotics (piperacillin — tazobactam)
Others? (chemotherapies ...)
Patient cares Hemodialysis with cellulose membranes

Gauze or other materials that contain glucans
Tubes handling

Bacterial infections

Gram negative bacteria
Some streptococci

Patient linked

Mucosal damages (yeast colonization)
Hemolytic or lipemic samples

Pickering JW et al, JCM 2005, 43 : 5957-62

DNA detection
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Perspectives PCR

Questions techniques “résolues”

»
gPCR (validation MIQE)
Prévention enzymatique (UNG)
Emploi impératif d’ un contréle interne (pas d’ ADN humain)
Extraction d” ADN: dépend de I’ échantillon et donc de votre stratégie diagnostique
» Questions techniques en suspens
ADN cible (pan-fongique versus espéce-spécifique)
» Questions non résolues
Origine de I’ ADN détecté
Et donc meilleur échantillon clinique
Et donc la meilleure technique d’ extraction
» Kits commerciaux (en cours mais pas forcément mieux que des PCR maison validées)

» Intégration des qPCR fongiques dans la prise en charge des patients




Biomarker performances in IFD

Biomarkers and Aspergillosis
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Biomarkers and candidemia
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Prospective Evaluation of Serum f-Glocan Testing

in Patbents With Probable or Proven Fungal Diseases
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Biomarkers and candidemia

Prospective Evaluation of Serum B-Glucan Testing
in Patients With Probable or Proven Fungal Diseases
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Biomarkers and PCP

Parameter Study
Summah? Fan Lu
Cases/Total (n/N)  506/2330 606/1793 416/2505
Sensitivity (%) [ 97 98 99 ]
Upper respiratory
Induced Sputum *
PPV (¢ 82 6
v (%) l 85 6] Se: 99% Sp: 96%
NPV (%) [ 99 99 >99]
Performance similar
LR +tive [ 16.2 10.9 9.9] irrespective of HIV
LR 503 502 50 status - FPCRI meta-
“tive [ : : : 1 analysis (in
DOR 540 545 990 preparation)

Summah et al Chinese Medical Journal: May 2013 126:10 -1965-1973; Fan et al PLoS
One.2013;8(9):e73099., Lu et al 1 Clin Microbiol. 2011 Dec; 49(12): 4361-4363; *Senecal et al
CMI 2022




Biomarkers and PCP
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Biomarkers and PCP

BDG for diagnosis of Pneumocystis pneumonia (PcP):

- Some novelties in cancer patients...

Study Gold standard  Sensitivity’ Specificity’

Morjaria etal. PCR+ 70% 81% 35% 95%
(CID 2019)

Szvalb et al. PCR 1000 75% 78% 1% 99%
(J Infect 2020) cp/ml

Mercieretal. PCR+ and 7% 82% NA NA

(J Fungi radiology

Corpo et al. Meta-analysis 86% 83% 85%?2 95%2
(CMI 2020)

' For BDG cut-off recommmended by manufacturer (Fungitell: 80 pg/ml)
2 For a pre-test probability of 50%

High pre-test probability required to achieve acceptable PPV
Low pre-test probability required to achieve 95-100% NPV
= A negative BDG cannot reliably rule out PcP if pre-test probability is intermediate/high




QCM auto-évaluation 2

Q2 - Parmi ces tests, lequel aura les meilleurs performances
diagnostiques chez le patient transplanté?

A. - PCR pneumocystis dans un LBA
- PCR pneumocystis dans un prélevement naso pharyngé

B
C. - Antigene galactomannane sérigue
D. -BD-glucan

E

- Hémoculture

Option SIN
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Conclusion

» Do not neglect classical mycology (direct examination, culture)
Identification of new species
MIC, resistance

» Biomarkers
Acknowledge the limits of glucan and galactomannan detection

Specially in SOT recipients (prevalence of the IFD, risk factors
(steroids>neutropenia)

Think twice before implementing routine screening tests

Prevalence of the disease (>5%)

Asperqgillus PCR are included in the EORTC criteria

Added value of combined tests: diagnosis yes; screening ??
» General considerations

Epidemiological trends, new treatments, new other markers ...

Dialogue biologists-clinicians
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Reponse aux QCM de 'auto-évaluation

initiale

» Reprenezici les 2 QCM des diapos 3 et 4 et indiquer
les réponses

Option SIN 34




QCM auto-évaluation 1 (exemple)

Enoncé 1 : Vous souhaitez echercher une aspergillose invasive
sinusienne

Q1 - Quel examen biologique souhaitez vous prescrire en priorité?

A.

B
C.
D

PCR Aspergillus fumigatus

Prélévement sinusien orienté par examen ORL
Ecouvillons naso pharyngé

Antigene galactomanne sérique
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QCM auto-évaluation 2

Q2 - Parmi ces tests, lequel aura les meilleurs performances
diagnostiques chez le patient transplanté?

A
B
C.
D
E

- PCR pneumocystis dans un LBA

- PCR pneumocystis dans un prélevement naso pharyngé
- Antigene galactomannane sérique

- BD-glucan

- Hémoculture
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