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Estimated annual global incidence (thousands)
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Immunosuppressive conditions  Suggestive radiological pattern  Positive direct exam or culturein  Positive histopathology (+/- PCR),

(e.g. haematologic cancer, on chest CT (e.g. nodule, mass nonsterile sites (BAL, direct exam or cultures in sterile sites
transplantation, treatment with +/- halo sign, air crescent sign, bronchial aspirate or sputum) (e.g. lung biopsy or pleural fluid)
immune-modulating agents, etc.)  etc.) OR AND

Positive galactomannan and/or Evidence of infection

PCR (serum or BAL) (histological, radiological or clinical)

Proven

LamothF,Calandral. Pulmonaryaspergillosisdiagnosisandtreatment. EurRespiRev 2022Nov29;31(166):220114.
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Przeglad metod laboratoryjnych

stosowanych w diagnostyce inwazyjnych zakazen grzybiczych

A review of laboratory methods for diagnosis of invasive fungal infections

Beata Sulik-Tyszka ', Marta Wroblewska'*3

Tabela 1. Materiat diagnostyczny w zaleznosci od postaci klinicznej grzybicy

zakazenie przewodu pokarmowego
przetyk
watroba, $ledziona
zotadek
drogi zétciowe
jama otrzewna

wycinek btony sluzowej

bioptat tkanki

sok zotadkowy, wycinek btony sluzowej
z61¢

wysiek otrzewnowy

grzybica uktadu oddechowego

plwocina
poptuczyny oskrzelowo-pecherzykowe
materiat pobrany przez szczoteczkowanie chronione oskrzeli

bioptaty

krew
fungemia krew
fungemia odcewnikowa krew

krew z cewnika naczyniowego
koncéwka cewnika naczyniowego

grzybica osrodkowego uktadu nerwowego

ptyn-mézgowo-rdzeniowy
krew

grzybicze zapalenie zatok

aspirat z zatok lub materiat pobrany endoskopowo

grzybicze zapalenie struktur wewnetrznych oka

prébka ciata szklistego

grzybica uktadu moczowego

mocz

Diagnlab 2015; 51(2):14152
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| Candida spp

Morphology: Small irregular yeasts 2-5 microns in
greatest dimension with narrow-based budding. Commonly
see hyphae and/or pseudohyphae depending on species.
Differential: Histoplasma capsulatum, Aspergillus spp,
other hyaline fungi

Stains: Forms highlighted well by PAS or GMS stains.
Usually visible (and basophilic) on H&E.

Aspergillus spp

Morphology: Septate hyphae with parallel cell walls, 3-10
microns in width. Fruiting bodies only present when in
communication with an airspace. Globose swellings
possible, particularly after treatment.

Differential : Fusarium, Scedosporium apiospermum
complex, Mucorales, dematiaceous fungi

Stains: Forms highlighted by PAS or GMS staining. Also
visible on H&E.

Mucorales (Zygom

| Morphology: Pauciseptate, broad, ribbon-like hyphae that

show variable width (3-30 microns). Aggressively
angioinvasive.

Differential: Aspergillus spp, other hyaline fungi

Stains: Forms highlighted well by PAS stain. Poor staining
with GMS. Fontana-Masson negative.

What Is New in Fungal InfectionBarsons, Meredith G. et &llodern Pathology, Volume 36, Issue 6, 100187
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Collection (4 mL)
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Incubation (60 mL)
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Blood culture takes 18 hours - 5 days
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SPECIES-SPECIFIC RESULTS
Enables targeted therapy

1-48
HOURS

Post-Positive
BC Tests
for ID

Gram stain

All positive cultures
are sub-cultured on
appropriate agar
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Monomicrobial cultures
\ are processed using the

Sepsityper

Colonies are used for
dentification

@
|

Microbes are identified
using MALDI-TOF MS

Sepsityper ~ 30 minutes

Candidaalbicans,

Nakaseomyceglabrata (dawniejCandidaglabrata),
Candidgparapsilosis

Candidaropicalis
Pichiakudriavzevi{dawniejCandidakrusei)




Przeglad metod laboratoryjnych
stosowanych w diagnostyce inwazyjnych zakazen grzybiczych

A review of laboratory methods for diagnosis of invasive fungal infections

Beata Sulik-Tyszka ', Marta Wroblewska'*3

Antygen / przeciwciato Czynnik etiologiczny zakazenia Czulosc Swoistos¢
Candida spp., Aspergillus spp., Fusarium spp., Trichosporon
5pPp.
Saccharomyces cerevisiae, Acremonium spp., Coccidioides
immitis, Histoplasma capsulatum, Sporothrix schenckii, 50 - 100%
1,3-beta-D-glukan (BG) o . 44 - 98%
Pneumocystis jirovecii. (1 pg/ml)
Test nie wykrywa: Cryptococcus spp., Zygomycetes (rodzaj
Absidia, Mucor, Rhizopus) oraz Blastomyces dermatitidis
(forma drozdzakowa)
mannan (Mn) 40 - 62%
98%
—EIA (0,5 ng/ml)
mannan (Mn) 28%
lutynacja latek 2,5 ng/ml 86~ 100%
—aglutynacja lateksowa Candida spp. (2,5 ng/ml)
przeciwciata antymannanowe (A-Mn) 53-62,5% 65 —-94%
mannan (Mn) + przeciwciata antyman-
89,3 - 100% 63 -100%
nanowe (A-Mn)
galaktomannan (GM) 90 - 93%
60 - 95%
— ELISA . (< 1 na/ml)
Aspergillus spp.
galaktomannan (GM) 80 - 90% 40— 90%
- aglutynacja lateksowa (15 ng/ml)
glukuronoksylomannan (GXM) — ELISA 95,6 — 100% 96 — 100%
Cryptococcus spp.
glukuronoksylomannan (GXM) - agluty- P Usspp
, 100% 95,7 - 99,8%
nacja lateksowa
Diagnlab 2015; 51(2):14152




dissemination (*)
consolidation
imaging nodule with halo
ground-glass
tree in bud

bronchiectasis fungal burden
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IC related mortality

Patients at risk
BDG downslope
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Bakterie Gram+ Bakterie Gram-

Enterococcus faecalis
Enterococcus faecium
Listeria monocytogenes
Staphylococcus
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus lugdunensis
Streptococcus
Streptococcus agalactiae
Streptococcus pyogenes

g Streptococcus pneumoniae

Drozdze

Candida albicans
Candida auris
Candida glabrata
Candida krusei
Candida parapsilosis
Candida tropicalis

Candida Candida and Aspergillus Aspergillus
Blood PCR in Blood PCR in BAL BAL
Characteristic Culture Blood fi-o-glucan Culture  Blood  Culture PCR Galacto
Sensitivity® ++ +++/++++  +++ + +++ ++ +++ +
Specificity” +++ +++ + fdefde e ++ P sk
Low cost + =+ + + +++ + 4+ + + 4+ + T
Rapidity = ++++ ++ 4+ +49 +H+++ + 44+ ++
Requires less skilled +++4+ + ++ +++4+  + +4+++ + b
personnel
Contamination risk® 4 + 4+ ++ + +++ +++ +++ -
Antifungal resistance ++++ = + f PRI | =
identification
Polyfungal infection + + ++ - 1 ++ 4+ - +++ -
detection
Follow-up of antifungal  + + + + + + +++ - = 1
therapy success
Diagnostic yield during  + +++ + + +++ + +++ +

antifungal therapy

Cryptococcus neoformans/gattii

Kompleks Acinetobacter calcoaceticus-
baumannii
Bacteroides fragilis
Enterobacterales

Kompleks Enterobacter cloacae

Escherichia coli

Klebsiella aerogenes

Klebsiella oxytoca

Grupa Klebsiella pneumoniae

Proteus

Salmonella

Serratia marcescens
Haemophilus influenzae
Neisseria meningitidis
Pseudomonas aeruginosa
Stenotrophomonas maitophilia

Karbapenemazy

OXA-48-like
NDM
VIM

Opornosc na kolistyne
mer-1

ESBL
CTX-M

Opornos¢ na metycyling
mecA/C
mecA/C and MREJ (MRSA)

Opornos¢ na wankomycyne
vanA/B

Geny Opornosci na Antybiotyki
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Summary of aptamers developed so far for the diagnostics and/or treatment of fungal infections.
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Targets Target Molecules Aptamer Sequence of the Aptamer Secondary Structures of the Aptamer Testing Platform Specificity (%) Sensitivity (%) Reference
Type/Name (5'te3")
Candida albicans (1-+3)-B-D-glucans  dsDNA/AU1 and AD1 GCGGAATTCGAACAGTCCGAGCC-N60-GGGTCAATGCGTCATA

ELONA 91.94 92.31 Tang et al. [8]
AN AUt
Candida albicans (1-3)-p-D-glucans dsDNA/A1, A4, A5, and A6 TCTAGAATCCCAATCCCAATCCCA-50N-ACCCTAAAGCTT AGSCS 89.65 92.68 Huaetal. [19]
Candida albicans (1-3)-B-D-glucans dsDNA/AD1 GCGGAATTCGAACAGTCCGAGCCCACACGTGTGAGAAGGGTGTTATCATGTATTTCGTGTTCCTT Aptamer binding to gold nanoparticles - - Clack et al. [20]
TCGTCATTCCTTTGTCTGGGGTCAATGCGTCATAGGATCCCGCAAAAAAAAAA
AD1
A. fumigatus and C. albicans Whole cell DNA Multiple aptamers Fluorescence microscopy - - Milnes [22]
A fumigatus, A. flavus, and A. niger Spores ssDNA/Asp-3 CGTTTGGGCGGTATGAGTTCGGGGGTATACCGCAG Asp-3 Cell-SELEX - - Woo Seo etal. [23]
(,% §>
¥
Candida species Various ssDNA

Polyclonal SELEX aptamer library

- Flow-cytometry, Fluorometric microtiter plate assays, Fluorescence microscopy

- - Kneifile etal. [21]

Azole class antifungal drugs Posaconazole DNA/Rd 13,Rd 9

CGGGGGAGGCGGAGGGAGGGAGGACTGGGGCTTCATTGACGTTCTTCACAGTAGGGGTAAGGGC
TTAGGTGGTTGGTGCCTG

CGCGGGGAGGAGGAGGCAGACTGGGGCTTCTTTGACGTTC

13

GFET

- - Wiedman et al. [3

Feedback

Khodavaisys, Xu J.

Hope on the Horizon? Aptamers in Diagnosis of Invasive Fungal Infections. Genes (Basel). 2024 Jun

3;1.
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ADD FUNGUS/DRUG

PIVOT AXES

SEE LEGEND

Aspergillus fumigatus
Aspergillus niger
Aspergillus terreus
Aspergillus flavus
Candida albicans
Candida auris
Candida dubliniensis
Candida glabrata
Candida krusei
Candida lusitaniae
Candida parapsilosis

Candida tropicalis
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Cryptococcus sp.
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Dematiaceous molds
Fusarium sp.
Mucormycosis

Scedo apiospermum

Trichosporon spp.
Dimorphic Fungi
Blastomyces
Coccidioides
Histoplasma

Sporothrix
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Figure 1. Candida species most frequently isolated in patients with invasive candidiasis
during the SENTRY study.
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