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EPIDEMIOIOGIA (SZACOWANIE ZGRUBNE)
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kazdego roku ponad 6,55 min ludzi zapada na zagrazajgce bezposrednio zyciu choroby grzybicze

* prowadzg one do ponad 3,75 mln zgondéw z czego ok. 2,55 mln mozna bezposrednio przypisa¢ chorobie grzybiczej

2,1 min IA; 1,8 CPA; 1,5 min Candida BSI lub IC; 0,5 min PcP; 194 tys. kryptokokowe ZOMR

e Denning D.W.: Global incidence and mortality of severe fungal .
& disease. The Lancet Infectious Diseases 2024:24 (7): 428-438 www.cm-uj.krakow. pl



swiatowe obcigzenie choebami grzybiczymi

Global and Multi-National Burden of Fungal Diseases - Estimate Precision

Annual Incidence
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Rate per 1,000 Person-Years

CHOROBY DEFINIUJACE AIDS U PACJENTOW HIV+ (lata 80. - ~ 2000)
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POMOR PLAZOW (lata 90. - ~2010.)

https://www.cabidigitallibrary.org/doi/10.1079/cabicompendium.109124
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Batrachochytrium dendrobatridis i B. salamandrivorans

fot.: Joyce Longcore, from The University of
Maine
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Batrachochytrium dendrobatridis i B. salamandrivorans
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SYNDROM BIALEGO NOSA ( ok. 2010)

* choroba dotykajgca hibernujgce nietoperze

* grzyb wzrasta w chtodnych, ciemnych i wilgotnych
miejscach

* atakujgc nietoperze wybudza je z hibernagji
- moga wylatywac w dzienn w zimie

e pierwszy przypadek stwierdzony w 2007 roku w
jaskiniach niedaleko Albany w stanie Nowy Jork

— zdjecie nietoperza z biatym nosem wykonano rok
wczesniej

* w niektorych miejscach $miertelnosc siego 90-100%
osobnikéw

* rézna podatnos¢ gatunkowa

e https://lwww.whitenosesyndrome.org/static-page/what-is-white-nose-syndrome

bé %’ UNIWERSYTET JAGIELLONSKI
A &

GXJ COLLEGIUM MEDICUM WWW.Cm'Uj.krakOW.pI




> goa-o%

2023-24
Calgary B
L Regina
- Winnipeg
Vancouver .
o
o Quebec~
Partland il
.
Joronto
WY Madisbn o
. Datroit X x .
R Lo 4 - MASS
Cheyenne NE Chicags =
= .
> Now York
United States i
SanFrancisco MO
O KY
NN
i LM
Ciudad Jugrez o
Jacksonville
- Houston, o
oN .
H
; i Bahamas
Discleimar: This informaticn Is peedminary ar . ] Mexico.
rOViSInE AN IS SUBJECE 1D TEVision. 11 15 ang 5M. Mexico T/ )
provined to mae tha nsed tar 1imely best sciance. ]
The informalion has ot recaived finl approval by Cuba
the LS. Gaciogicel Survey {USGS) and s providad
an the cenriion that neltner the USGS nar the U.S
Sovetrament sl be el a0k fo sy BAmages : Dominican
esuling rom the sumorten r LaUmOrzeg s ot Jamaica Republic
e iomaion Boliz
Buatemala € Fihs

* opisany w 2008 roku

3
029

St Iohn's:

500 km
30m |4

‘White-Nose Syndrome

Occurrence by County/District
for portion thergof]

Bal b Ean e

e
o o
cp“t‘w;‘*eeﬂw R
(%
1[N

2006-07
2007-08
2008-

15

Sargas:
Sea

2022-23
e O 202324
X first detected 2/2006

+ Guadelou,

* poczatkowo Geomyces destructans reklasyfikowany w 2013

* prawdopodobnie wywodzi sie z Europy

* przenoszony na futrze - zarazenia drogg kontaktowg

Electron microscopy image of Pd. Credit: K.Keel/
Southeastern Cooperative Wildlife Disease Study

Differential interference contrast microscopy image
of Pd spores. Credit: Barrie E. Overton/Lock Haven
University
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GORACZKA DOLINNA - KOCYDIOIDOMYKOZA
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Gorris ME, Treseder KK, Zender CS, Randerson JT. 2019.

Expansion of coccidioidomycosis endemic regions in the @ 3 m oA 20 0 54 109, 150 200
b : : e

United States in response to climate change. Geohealth 90" Percentile potential Valley fever incidence

3(10):308-327, PMID: 32159021, 10.1029/2019GH000209 (cases per 100,000 population per year)
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CHOROBA HODOWCOW ROZ, CZY PLANTATOROW KUKURYDZY
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ZOONOZA? - ZAKAZENIA SPOROTHRIX BRASILIENSIS

How does Sporotrichosis Spread?

/
Environment to people 7 Animals to people

https://lwww.healthline.com/health/sporotrichosis

Between the environment
and animals

cdc.gov/fungal
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CZY ZMIANA KLIMATU MA WPLYW NA WZROST LICZBY ZAKAZEN GRZYBICZYCH

* termotolerancja czynnikiem koniecznym do wywotania As temperatures rise, fungal
zakazenia diseases may increase hecause:

More extreme weather events may
spread fungi and create better
conditions for fungi to grow. Injury and
property damage may increase risk for
infections through wounds or breathing.

- ale wiele niepatogennych gatunkdw jest wstanie
wzrasta¢ w temperaturze ciata cztowieka

- czy zmiany klimatyczne odpowiadajg za zwiekszone
ryzyko zakazen grzybiczych

- rozszerzenie sie dotychczasowych endemicznych

obszardw - wyjscie grzybdéw poza te obszary

If temperatures become consistently

Fungal Biology ) : higher, fungi could more easily infect
Volume 128, Issue 1, February 2024, Pages 1638-1641 m Environmental Health Perspectives . o
people and may adapt to live in the

human body (98.6).
Review L. . » Environ Health Perspect. 2024 Apr 22;132(4):042001. doi: 10.1289/EHP14722 11
Fungal thermotolerance revisited and why climate
change is unlikely to be supercharging pathogenic Wake-up Call: Rapid Increase in Human Fungal Diseases under Climate
. Change
fungi (yet)

Lindsey Konkel Neabore
Nicholas P. Money &
- » Article notes » Gopyright and License information

Show more v PMCID: PMC11034633 PMID: 38648197

+ Add to Mendeley «3 Share 99 Cite

y This article has been corrected. See Environ Health Perspect. 2024 May 30:132(5):059001.
https://doi.org/10.1016/j.funbio.2024.01.005 2 Get rights and content »

Under a Creative Commons license » & open access
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Candida auris - PRZEBUDZENIE? (lata 2010. - dzis)

* powoduje ogniska
epidemiczne

e trudny do usuniecia ze
Srodowiska szpitalnego

 wielolekooporne szczepy
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NARASTAJACY PROBLEM - ZERO TOLERANCJI?
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COVID19 - CAC

Cases per million
(national) population
" No cases reported
0.004 N 1.0 i
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Size corresponds to the number of cases per city/region
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Hoenigl, M., Seidel, D., Sprute, R. et al. COVID-19-associated fungal infections. Nat Microbiol 7, 1127-1140 (2022). https://doi.org/10.1038/s41564-022-01172-2
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Cases per million
(national) population
' No cases reported
0.005 M 3.79

@N=1

© Single centre
report N = 2-81

© Multicentre study

Hoenigl, M., Seidel, D., Sprute, R. et al. COVID-19-associated fungal infections. Nat Microbiol 7, 1127-1140 (2022). https://doi.org/10.1038/s41564-022-01172-2
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CAM infections
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Hoenigl, M., Seidel, D., Sprute, R. et al. COVID-19-associated fungal infections. Nat Microbiol 7, 1127-1140 (2022). https://doi.org/10.1038/s41564-022-01172-2
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EDITORIAL COMMENTARY

ASPERGILOZA ZWIAZANA Z GRYPA

Clinical Infectious Diseases

BIDS

TInfectious Diseases Society of America  hiv medicine association

Influenza-Associated Pulmonary Aspergillosis: A Local or
Global Lethal Combination?

Bart J. A. Rijnders,' Alexander F. A. D. Schauwvlieghe," and Joost Wauters® 6 000 000

'Department of Internal Medicine, Section of Infectious Diseases, Erasmus MC, University Medical Center, Rotterdam, The Netherlands, “Department of Hematology, Erasmus MC Cancer Center,
Rotterdam, The Netherlands, and *Medical Intensive Care Unit, University Hospitals Leuven, Leuven, Belgium
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Przegapiona epidemia...

* Trichophyton benhamiae
e wzrost liczby zakazen

* patogenny szczep odmiany zottej

German-Wide Analysis of the Prevalence and the Propagation Factors of
the Zoonotic Dermatophyte Trichophyton benhamiae

by Max Berlin ! &, Christiane Kupsch 1 &, Lea Ritter ! &, Benjamin Stoelcker 2 &, Anton Heusinger 3 £ and
Yvonne Graser 1." &

Table 4. Detection of dermatophytes in guinea pig samples from SYNLAB VET and r s x ‘ ‘ ,—_-, - “1 . u
LABOKLIN, February—November 2019. . . . ‘ A —0 9 T
Samples Analyzed Number - "_ _l \ “‘

Total 9636 o

with suspected mycosis 1035

Tested positive for dermatophytes 382

T benhamiae 375

T. benhamiae (yellow) 357
T. benhamiae (white) 18
T. rubrum 3
Microsporum (M.) canis 1
T meniagrophytes 1
T. spp. 1

T. interdigitale 1

J. Fungi 2020, 6(3), 161; https://doi.org/10.3390/jof6030161
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2022 - PROBLEM ZOSTAJE NAGLOSNIONY
Critical Priority Group

Cryptococcus Candida auris
neoformans
Aspergillus Candida albicans
fumigatus o

High Priority Group

@ Histoplasma spp.

Nakaseomyces

glabrata

(Candida glabrata)
Eumycetoma Mucorales
causative agents

i’ Fusarium spp.

7
Candida
parapsilosis

o Candida tropicalis

W] UNIWERSYTET JAGIELLONSKI
G857/ COLLEGIUM MEDICUM

WHO fungal priority
pathogens list to guide
research, development and
public health action

Medium Priority Group

Scedosporium Cryptococcus
9 spp. gattii

Lomentospora Talaromyces
prolificans N marneffei

Coccidioides spp. pe Pneumocystis
®es 730 Jirovecii

Pichia Paracoccidioides
kudriavzeveii SPP.
(Candida krusei)

www.cm-uj.krakow.pl




Czy grzyby sa w ataku - a co jesli wygraja?

* aco jesli grzyby wygraja?
* cztowiek wspétdzieli z grzybami ok. 50% DNA

Arturo Casadevall profesor mikrobiologii molekularnej,
immunologii i choréb zakaznych w Johns Hopkins
Bloomberg School of Public Health w Baltimore, Maryland,
USA.

koncentruje sie na mechanizmach obronnych gospodarza,
sposobie wywolywania choréb przez grzyby oraz
opracowywaniu terapii chorob zakaznych opartych na
przeciwciatach.

ARTURO CASADEVALL
» MD,
WITH STEPHANIE DESMON, MA i

What If Fungi Win?

Johns Hopkins University Press — 14 maja 2024 r.
222 strony

www.cm-uj.krakow.pl



nowoczesna
diagnostyka

-, uRg
ORANGE Go.
MILK

LOOK BEFORE YOU EAT—
AND SEE IF YOU CAN DISCOVER ANY UNADULTERATED FOOD.

Frederick Opper

UNIWERSYTET JAGIELLONSKI

COLLEGIUM MEDICUM WWW.Cm'Uj.krakOW.pI



DIAGNOSTYKA GRZYBIC POWIERZCHNIOWYCH

DROZDZYCE BLON SLUZOWYCH

ZAKAZENIA SKORY | JE] PRZYDATKOW LUPIEZ PSTRY

zdjecie: James Heilman, MD
CC BY-SA 3.0

MALDI-TOF

ksanog ram @y @fCR

MIKROHODOWLA NA PODLOZU  WEASCIWOSCI TECHNIKI
grzyby strzepkow ZUBOZONY BIGBMEMICZNE  MOLEKULARNE | EKOWRAZLIWOSC

ey
W& oo oo www.cm-uj.krakow.pl




DIAGNOSTYKA GRZYBIC INWAZYJNYCH

‘ )
PREDYSPOZYCJA | = —1 IMMUNO
np.: - HIST-PAT DIAGNOSTYKA
neutropenia ‘% Galaktomannan
AIDS . ) Ab anty-Aspergillus

zmiany w RTG, TK, NMR

Mannan
Ab anty-Candida

OBJAWY Biobel ; Ag kryptokokowy
np.: BprSJ PMR Glukuronoksylomannan
goraczka aspirat B-D-glukan

TECHNIKI
HODOWLA MOLEKULARNE

==

LEKOWRWRAZLIWOSC

EUCAST

IDENTYFIKACJA

g T
: P

WEASCIWOSCI BIOCHEMICZNE A DI-TOF

—,y¢~ % UNIWERSYTET JAGIELLONSKI
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NOWOCZESNA DIAGNOSTYKA OPARTA O NAJNOWSZE WYTYCZNE

WYTYCZNE ECMM (ISHAM ASM)

* The Global guideline for the diagnosis and management of

* OCENA POSTEPOWANIA

aspergillosis 20?2 ECMM ISHAM ASM -  EQUAL ASPERGILLUS SCORE
» The Global guideline for the diagnosis and management of
candidiasis 2022 ECMM ISHAM ASM - EQUAL CANDIDA SCORE

» The Global guideline for the diagnosis and management of

cryptococcosis 2024 ECMM ISHAM - EQUAL MUCORMYCOSIS SCORE

* Global guideline for the diagnosis and management of - EQUAL CRYPTOCOCCOSIS SCORE
mucormycosis. 2019 ECMM MSGERC

*  Global guideline for the diagnosis and management of - EQUAL SCEDOSPORIOSIS/LOMENTOSPORIOSIS
rare mould infections 2021 ECMM ISHAM ASM SCORE

* Global guideline for the diagnosis and management of the
endemic mycoses 2021 ECMM ISHAM -  EQUAL TRICHOSPORONOSIS SCORE

* Global guideline for the diagnosis and management of _
rare yeast infections. 2021 ECMM ISHAM ASM EQUAL CPA SCORE

« Defining and managing COVID-19-associated pulmonary
aspergillosis. 2020: ECMM/ISHAM consensus criteria for
research and clinical guidance

ey
bé Q UNIWERSYTET JAGIELLONSKI
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PRZYKLADOWE WYTYCZNE ECMM - MUKORMYKOZA

I Strongly rec ded []Moderately rec ded

‘Suspectedand firmed

ies and require rapid action

R UNIWERSYTET JAGIELLONSKI
COLLEGIUM MEDICUM

I

v

+ v

Neutropenic, HSCT or SOT
Persistent fever or
respiralory symploms

Diabetic
Facial pain, sinusitis,
proplosis, armaurosis

Trauma
Persistent fever or
tespiralory symplotis

Trauma
Eschar

Asia, specifically China
and India

No underlying diseases:
flank pain, fever,
haematuria with sterile
urine, and bloed cultures

Asia, specifically India
Diabetic adult on dialysis or
malnourished/premature
child with broad-spectrum
antibiotic therapy with
abdominal mass, distension
or bilious vomting, with or
without gastrointestinal

Reverse Halo 10 nodules
pleural effusion

Bone destruction

v

Cranial MRI
Typical finding: orbit,
brain involvement

respiratory symptoms

bleeding
Chest CT Cranial CT Chest CT Imaging of injured ut {/abdominal CT Abdominal CT or MRI
Typical findings: Typical finding: If persistent fever or Tegions as appropriate Typical findings: enlarged, Typical finding: isolated

non-hydronephrotic abdominal mass.
kidneys with hypodensities,

cortical rim sign

Staging

CT sinuses, chest, abdomen, pelvis.

v

Sampling
Biopsy (eg, endoscopic, or CT-guided)
Grinding samples causes non-viability

Serology

Galactomannan, 1,3-B-D-glucan
Positive assays support differential diagnosis
or mixed invasive fungal infection

v

Direct microscopy using
flourescent brightener
and histopathology with
special stains (eg PAS and
GMS)

Typical findings:
non-septate/
pauci-septate, ribbon-like
hyphae (at least 6-16 pm
wide)

Vessel occlusion

'

Culture

Routine media at 30°C
and 37°C

Typical findings:
cottony white or greyish
black colony

v

Molecular identification
Preferably semi-nested
qPCR, HRM, Multiplex
Target: 18s, ITS, 28s or
rDNA
Immunohistochemical
staining with specific
primary reagents

Lancet Infect Dis 2019 https://doi.org/10.1016/S1473-3099(19)30312-3

~— serologia
GM, b-D-G (+) — nie

[a
A

gPCR

www.cm-uj.krakow.pl



SCIAGAWKI

PUNKTACJA ASPERGILLOZY (EQUAL Aspergillosis Score 2018)

Neutropenia >10 dni lub allo-HCT = profilaktyka
p/grzybom pleéniowym lub badanie GM 2-3x/tydzien

Przetrwala goraczka 72-96 godzin = KT pluc 3

Jesli nacieki ptucne = wykonanie w BAL
- Galaktomannan

- Mikroskopia bezposrednia z fluoro-barwnikami:
Calcofluor white, Uvitex 2B lub Blancophor

- Posiew

- PCR na grzyby (panfungal, Aspergillus, Mucorales)

ROZPOZNANIE

Jesli hodowla w kierunku Aspergillus pozytywna:
- Identyfikacja gatunku

- Mykogram (badanie wrazliwosci)

W przypadkach opornych = badanie histologiczne
- Barwienie srebrem
- PAS

- Widoczne strzepki = diagnostyka molekularna

Terapia | linii:

- lzawukonazol lub worykonazol lub - po uprzedniej
profilaktyce p/plesniowej - liposomalna
amfoterycyna B lub kaspofungina

- Worykonazol bez TDM (wymagane stezenie przed
kolejng dawka 1-5.5mg/L)

TERAPIA | LINII

- KT w dniu 7
- KT w dniu 14
- KT w dniu 21 lub 28

000 60 06 ©O6O 060

UNIWERSYTET JAGIELLONSKI
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PUNKTACIA KANDYDEMII (EQUAL Candida Score 2018) *?

ROZPOZNANIE

Zmiana na flukonazol w zaleinosci od wyniku
lekowrailiwosci 35

Leczenie 14 dni po pierwszym ujemnym
posiewie 3

Usuniecie cewnika centralnego 357
< 24 godz od rozpoznania
24-72 godz od rozpoznania

* Pacjenci z cewnikiem centralnym otrzymujg dodatkowe punkty w ocenie punktowej

Kontrolny posiew krwi (co najmniej jeden

dziennie do negatywizacji) 35

P T —

UNIKLINIK
KOLN

Comtar o Ercrbomes = Clod nd
Literitary Mgy st Clocl Sean

Maj 2019

PUNKTACJA MUKORMYKOZY (EQUAL Mucormycosis Score) 2018

Neutropenia >10 dni lub allo-HCT —» profilaktyka z
lekiem aktywnym na grzyby plesniowe
Przetrwata gorgczka 72-96 godzin — KT pluc

Odwrdcony objaw halo

— KT/MRI: gtowa, szyja, brzuch

— Odwrécony objaw halo = BAL
— Mikroskopia bezposrednia

- Posiew

— PCR na grzyby (panfungal, Aspergillus, Mucorales)

ROZPOZNANIE

Testy mikrobiologiczne negatywne - Biopsja
— Hodowla tkankowa
— Histopatologia

- Badania molekularne na $wiezym materiale
klinicznym lub tkance z bloczka parafinowego

Wazrost izolatu — identyfikacja gatunku i mykogram

Opracowanie chirurgiczne

z mikroskopowo wolnym marginesem resekgji

L-AmB 25 mg/kg/dobe LUB
Izawukonazol z TDM LUB posakonazol z TDM

TERAPIA | LINII

Kontrola czynnikéw ryzyka: neutropenia, hiperglikemia,
kwasica metaboliczna, steroidy

KT w dniu 7
KT w dniu 14

KT co tydzien do momentu poprawy

www.cm-uj.krakow.pl




APLIKACJA CANDIDA EQUAL SCORE

Candida
EQUAL Score
now also as App

EQUAL scores quantify "adherence to guidelines”.
Studies show clearly:

Higher score points = higher chance of survival.

References: Hoenigl et. al. Lancet Infectious Diseases 2023;
Mellinghoff et. al. Mycoses 2018

=UNGISCOP=

Universitat 5.
2u Kiiln [
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Questions?

Eal

https://equal.uni-koeln.de/candida/contact www.cm-uj.krakow.pl



OGOLNY SCHEMAT DIAGNOSTYKI

TECHNIKI OBRAZOWANIA

H-CT / MRI/ PET
lokalizacja ogniska infekcji

HODOWLA
podtoza chromogenne
(Candida), DTM

ID PATOGENU

TKANKA/HODOWLA:
~ ’ gPCR

z - panele biochemiczne
WI‘&SClwe (VITEKZ, APT 20C AUX itp.

pobranie [BIOLOG - RUO))

s e MALDI-TOF
wiasciwego BCR

MIKROSKOPIA materiatu
SEROLOGIA

BEZPOSREDNIA
histpat: H&E, Grocott; Galaktomannan
CFW, KOH CrAg

FISH Aspergillus Ab sIgG sIgM
1,3 B-D-glucan

www.cm-uj.krakow.pl



DIAGNOSTYKA OBRAZOWA
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TECHNIKI OBRAZOWANIA - RTG, TK, TECHNIKI WYSOKOROZDZIELCZE

» Curr Opin Infect Dis. 2023 Jun 9:36(4):250-256. doi: 10.1097/QC0.0000000000000937 ¢ HR-CT tomografia komputerowa klatki
piersiowej wysokiej rozdzielczosci
Radiology-based diagnosis of fungal pulmonary infections in high-risk standard w diagnostyce grzybiczego
hematology patients: are we making progress? -
zapalenia ptuc,
Russell E Lewis 8, Marta Stanzani ®, Giovanni Morana ©, Claudia Sassi 9 nawet jEé“ Wlele WynlkéW TK Sugerujqcych
» Author information » Article notes » Copyright and License information grzyblce nle JeSt SpeCyfICZ nyCh

PMCID: PMC10351900 PMID: 37431554

angiografia ptucna TK

obiecujgca strategia polepszenia swoistosci
obrazowania TK i mozliwosci wykluczenia IFD
moze byC¢ wykonana szybko nawet 5 min

MRI — alternatywa do powyzszych, bez
dodatkowego narazenia na promieniowanie i
nefropatii zwigzanej z podaniem kontrastu

Computed tomography pulmonary angiography for detection of invasive fungal disease. (a) Negative H . 4
vessel occlusion sign as patent contrast-enhanced vessels are visualized in the right lower lung FDG'PETI CT - Wykrywanle rozsiewow
consolidation of a neutropenic patient with Pseudomonas aeruginosa pneumonia; (b) positive vessel 1
occlusion sign (arrow) in the right lung of a neutropenic patient with positive serum galactomannan pOzap*UCI’lyCh Za pOmoa-.CQ ZnaCZ-nlka
(probable aspergillosis); (c) volumetric projection of the pulmonary vessel tree demonstrating fluorodeo ksyglu kozy - nhies pecyflczna

obstructed vessel (arrow).

M) UNIWERSYTET JAGIELLONSKI
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RADIOZNAKOWANIE (FLU, AMB, CSF, mAb)

The Journal of

Infectious Diseases

» J Infect Dis. 2023 Oct 3:228(Suppl 4):5259-5269. doi: 10.1093/infdis/jiad067

Radiotracer Development for Fungal-Specific Imaging: Past, Present, and
Future

Jianhao Lai !, Benjamin Wang 2, Milos Petrik 34, Nicolas Beziere 58, Dima A Hammoud 72

» Author information » Article notes » Copyright and License information

PMCID: PMC10547453 PMID: 37788500

J Infect Dis. 2023 Oct 3;228(Suppl 4):5259-S269. doi: 10.1093/infdis/jiad067

Fungal wall-specific mAb Isotype control mAb

Open in a new tab

PET imaging with 897 labeled fungal cell wall-specific or isotype control antibodies in mouse
models with Aspergillus myositis. PET imaging at 72 hours following injection shows high
accumulation of both the specific and nonspecific antibodies in infected thighs and, to a lesser extent,
in the thighs injected with HK Aspergilius spores. Abbreviations: HK, heat killed; mAb, monoclonal

UNIWERSYT antibody: PET. positron-emission tomography: SUV, standardized uptake value.
iy COLLEGIUM

5
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peptide charge [ 24 Amigetus Y

SO0

oligom:
#mTc-AGEN
#mTe-AFUM

#mTc-fluconazole
"F-fluconazole

Fungal Cell

)

« #mTe-amphotericin B

0®
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? - -1 smTe-CBP21 (/O\ o 4 siderophores
“ \ A sGa-TAFC
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10eq  Mosashs edespsetns #Cu-mJF5
smTc-caspofungin & : N
il “Cu-hJFS
&

fungal cell wall o

raphical summary of various fungal imaging tracers and their targeting strategies. Abbreviations:
18F-FDG, 18F-fluorodeoxyglucose; GLUT, Glucose transporter; 18F-FDS, 18F-
fluorodeoxysorbitol; 68Ga-DFO-E, 68Ga-desferrioxamine; 68Ga-TAFC, 68Ga-triacetylfusarinine;
99mTc-UBI(29-41), 99mTc-ubiquicidin(29-41); 123I-ChiB, 123I-chitinase B; AFUM, A. fumigatus
species-specific MORF oligomer; AGEN, Aspergillus genus-specific MORF oligomer; MORF,
morpholino.
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POBRANIE PROBKI
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PROBKA KRWI - CZAS, "' PODLOZE ,,DO GRZYBOW"

Supplementary Table

Ii;. Table S1. Simulated turnaround time for Mycosis and Aerobic blood cultures : Kledy:
Tvaen) Mt B Dieaa - wielokrotne ujemne posiewy
delay  TATH]  TAT[H TATH | Prale - pacjent jest w immunosupresji
Hour (range) (range) (range’) - pacjent ma historie fungemii
’ (;-i} | (;9-2;) (;?-ii) | - pajcent ma zywienie pozajelitowe (TPN)
) 2775 | 4658 1883 | <001 Malassezia
(28— 28) (42— 52) (14-24)
g 3023 | 4192 1169 | <001
(30-32) (38-49) 6-19) ICU 7% BSI Candida - kazdy pacjent?
12 3408 | 5100 1692 | <00l
(34-35) | (46-57) (11-23) |
16 T 3562 | 39.08 3.46 <001
C(4-40) | (39-40) ©-5 |

Note. Times are stated as means.
BC. blood culture; TAT, turnaround time.

*Rounded down to whole hours. Farber, J., Kaasch, A.J. & Schalk, E. Shorter time-to-positivity and
turnaround time with mycosis blood culture bottles when detecting
Candida albicans. Infection 52, 701-703 (2024).
https://doi.org/10.1007/s15010-024-02216-x

by
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BAL, osocze, PMR - INNE MATERIALY STANDARYZACJA...

« Aparat do ptukania niebronchoskopowego.
« Skiada sie z dwéch cewnikéw ssacych (a,

b) i jednego prébnika Sluzu (c).

« Cewniki ssgce maja rozne diugosci i

Srednice Swiatla.

e Gorny cewnik ssacy (a) jest krotszy (okoto
47-48 cm) I ma szerszy przeswit (16 Fr).

* Drugi cewnik (b) jest dtuzszy (50 cm) i ma
wezszy przeswit (8 Fr)
Indian J Crit Care Med. 2011 Jan-Mar; 15(1): 16-23.

doi: 10.4103/0972-5229.78218

Diagnostic value of various sampling technigues

Sampling techniques Yield

Sensitivity (95% CI) Specificity (95% CI)

PPV (95% CI)

NPV (95% CI)

Flexible tronchoscope
wedged at the desired location

Syringe !
containing
the saling

Trap collecting
the BAL effiuent

10.5005/jp/books/13029_31

ETA 52 55.6(31.3-77.6) 71.4(30.3-94.9)  83.3(50.9-97.1) 38.5(15.1-67.7)
NPBAL 68 83.3 (57.7-95.6) 71.4(24.1-94.0) 88.2(62.3-974) 62.5(21.5-88.2)
BAL 64 77.8 (51.9-92.6) 71.8(24.1-94.0) 873 (604-97.8) 555(17.4-82.6)
B Brush 80 94.9 (70.6-99.7) 57.1(13.4-86.1) 85(61.1-96.0) BO(21.9-98.7)

NPBAL — Non-bronchoscopic protected bronchoalveolar lavage: B brush — Bronchoscopic brush: ETA — Endotracheal aspirate; PPV — Positive

predictive value; NPV — Negative predictive value

VAP — czy mozna interpolowac
do Aspergillus

zakazenie grzybicze
zlokalizowane

www.cm-uj.krakow.pl



GM w KONDENSACIE WYDYCHANEGO POWIETRZA

1-2mL/10 - 15 min

| Critical point

X
A

PRESSURE

Solid
Phase

(P Triple point

TEMPERATURE

. Breath Res. 2 (2008) 037004 (18pp)

Neat EBC GM Index value %q,

All Patients SOT Non-SOT
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Clinical Microbiology and Infection 24 (2018) 640e645
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IMMUNODIAGNOSTYKA

e CPA
- immunodyfuzja (ID) Aspergillus (Immy) / elektroforeza przeciwprgdowa (CIE)
- EIA sIG Aspergillus (ImmunoCAP™M-Immunolite™-Virion/Serion™-Dynamiker ™-Gensis™-Bio-Rad™-Bordier
Affinity™ «-Immy™ )
- WB Aspergillus Ig (LDBio)
 ABPA
- EIA, CIE sIgE Aspergillus (antygeny: Asp f1, Asp f2)
e IA IPA
- EIA GM, EIA GP (- Bio-Rad GM-EIA™- Immy GM-EIA™- Euroimmun™GM-EIA)
-  GM w moczu / kreatynina
- LFA (Immy) GM

- test kolorymetryczny (1-3)-B-D-Glucan -specific Limulus Amebocyte Lysate (LAL) reagent

[
edesy

W) CoLiiciom midicus www.cm-uj.krakow.pl




e CPA
- immunodyfuzja (ID) Aspergillus (Immy) / elektroforeza przeciwprgdowa (CIE)

- EIA sIG Aspergillus (ImmunoCAP™M-Immunolite™-Virion/Serion™-Dynamiker ™-Gensis™-Bio-
Rad™-Bordier Affinity™ *-Immy™ )

- WB Aspergillus Ig (LDBio)
* ABPA
- EIA, CIE sIgE Aspergillus (antygeny: Asp f1, Asp f2)
 IA IPA
- EIA GM, EIA GP (- Bio-Rad GM-EIA™- Immy GM-EIA™- Euroimmun™GM-EIA)
-  GM w moczu / kreatynina

- LFA (Immy) GM

2y UNIWERSYTET JAGIELLONSKI
¢

‘ Ed COLLEGIUM MEDICUM WWW.Cm'Uj.krakOW.pI



BARDZIE) SPECYFICZNE TESTY EIA - GM, LFA - GM

A l Specific

fragment

* opracowane w 2008 roku mysie monoklonalne ST
przeciwciato IgG3 ) HO"’&*

(1-3)
side-chain
attachment

- EB-A2{3czy sie z galaktofuranozg . "o

linked

inner

1 >2)

2 | (

B side-chain
o attachment

(1—6)-linkage

. @ "0 :
- JF5 |

chains

- inne mAb B

Eto]:fEt [ so o so B6 ¢ OWN J[.
i : GM-1-BSA ):LO
* wieksza specyficznos¢ (mniej reakcji krzyzowych z OEDEDEDE@ o

GM-1

antybiotykami lub produktami bakteryjnymi) m_smﬁi

o}
g
» J al of mMYcoLoGY .
Rt . Heliyon

X
HN" "NH Et:N

el i}ﬁ }\,HY\/&;&H
Q
s 0O

o BS o Bs o BS o 6 OMH—SP Biotin

GM-1-Biot
. Fig 1. Structure of Aspergil 1 and its synthetic analogs. (A) Structural fragments of A. fumnigatus galactomannan (summarized from refs.
Performance of the JF5-Based Gala'“oman"‘)pmte'n EIA . . . [6] and [8]). (B) Pentasaccharide GM 1 and its BSA (GM-1-BSA) and biotinylated (GM-1-Biot) conjugates used in mice immunization and mAb screening. The
Corr.mpared to the Lateral Flow Device and the.GaIactomannan Relnvestlgatlon Of carbohydrate sequences are represented according to symbol carbohydrate nomenclature [26].
EIA in Serum and Bronchoalveolar Lavage Fluid
carbohydrate Speciﬁcity of https://doi.org/10,1371/journal.pone.0193938.6001
e o : EB-A2 monoclonal antibody
Evaluation of the JF5-based Aspergillus used in the immune detection MatveeV AL, et. a.l . P LOS O N E 13(3) . 60193938.
galactomannoprotein lateral flow device for of Aspergillus fumigatus https://doi.org/10.1371/journal.pone.0193938
diagnosing invasive aspergillosis in cancer

patients

" galactomannan

Vadim B. Krylov*, Arsenii S. Solovev”, Dmitry A. Argunov’, Jean-Paul Latgé """,
Nikolay E. Nifantiey "
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SZYBKA IMMUNODIAGNOSTYKA

ilosciowg GM w prébkach osocza i BAL

e czutosc i swoistos¢ porownywalna z oznaczaniem

ELISA

* nie wymaga specjalistycznego sprzetu

e odczyt cyfrowy - ocena ilosciowa - ODIs,s (optic R onLy

density index) >0.50 (+)

test kanapkowy pozwalajgcy na ocene jakosciowgq i

Visual Cube Reader

SERUM Co rtect Co:feaz Co ::ect Co:fect
Neg 63 84% 73 99%

Low Pos 48 64% 52 69%

Mod Pos 74 96% 74 100%

Visual Cube Reader

Obtain 2 test tubes for each specimen: 1 screw cap, heat-resistant centrifuge tube for the dilution (tube A)
1 flat-bottom tube for running the test (tube B)

sP S
h A '%"
: . 0 a5 /

v -

Transfer 300 L specimen Add 100 pL Sample

centrifuge tube A

Place tube A on heat block

to the screw cap, heat-resistant Pretreatment Buffer to tube A  for 6-8 minutes at 120° C

Centrifuge tube A at
10,000 - 14,000 x g
for 5 minutes

# % # %
AL Correct | Correct | Correct | Correct
Neg 60 82% 73 100%
Low Pos 68 91% 72 96%
Mod Pos 75 100% 74 99%
30°C
IVD c E #
5 6
=~
cqi
v
30 min.
-_ T
’ / Y B
A
El
v =
Add 40 pl of Aspergillus lransfer 80 pl Insert strip (44 down) Read Test
GM LFA Running Buffer from tube A Wait for 30 min. 1line = negative
to tube B to tube B 2 lines = positive
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Av === Serum GM-EIA
wsSerum GM-LFA
E |‘ [ | —— Reference Line
os os

06

[ Serum GM-LFA
B Serum GM-EIA

04

AUCqppea=0.832 AUCqy.54=0.843
AUCqp 1= 0.888 AUCgypip=0.854
02

00

1 - Specificity 1 - Specificity

>

2 Sensitivity
o]

Sensitivity

(@]
= 73
HlE o
Hi- @

i+
.

B &

- « < Proven [A Probable TA Possible IA No [A
= R0 o =Rl o
5 . £ £ .
Ew 3! E 2 =155 . s 25
& W & Wi w g & AE o 3
" . i . e { A
, - p=0511 e B p=0.753 R p=0.834
0 20 40 60 & 4 Ll

s T . o w Fig. 2 Clustered box plot of serum GM-LFA
and GM-EIA ODIs EIA: Enzyme
immunoassay, GM: Galactomannan, IA:

Alhan, O., Saba, R., Akalin, E.H. et al. Di tic Effi fA illus Galact Lateral Flow A [ i i i .
patients with Hematological Malignancies: A Prospeciive Multicenter Study. Mycopathologia 138, 643-653 Invasive aspergillosis, LFA: Lateral flow
(2023). https://doi.org/10.1007/511046-023-00749-7 assay, ODI: Optlcal density index
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(b) GM-LFA

Studyld

Alhan 2023
Jenks 2019
Linder 2020
Mercier 2020a
Mercier 2020
White 2020
Hoenigl 2021
Jani 2021
Mercier 2021
Roman 2021
Serin 2021
Almeida 2022
Ghazanfari 2022

COMBINED

' .
s |
|
I L]
—
i
HE——
| .
+ I
. = I
|
_._
..
|
|
—
|
|
|
T I
0.0 1.0
SENSITMITY

X. Zhang et al. Heliyon 10 (2024) 34569
https://doi.org/10.1016/j.heliyon.2024.e34569

SENSITIVITY (95% CI)

0.83[0.36 - 1.00]
0.80[0.52 - 1.00]
0.30[0.14 - 0.50]
0.82[0.48 - 0.98]
0.87[0.76 - 0.95]
0.97 [0.84 - 1.00]
0.79(0.59 - 0.92)
1.00[0.40 - 1.00]
0.39[0.24 - 0.55]
0.00[0.00 - 0.23]
0.91[0.59 - 1.00]
0.74[0.64 - 0.82]
0.77[0.55-0.92]

0.75[0.54 - 0.89]
Q=117.40, df = 12.00, p= 0.00
12=80.78 [85.44 - 94.12]

Studyld

Alhan 2023
Jenks 2019
Linder 2020
Mercier 2020a
Mercier 2020
Whita 2020
Hoenigl 2021
Jani 2021
Mercier 2021
Roman 2021
Serin 2021
Almeida 2022
Ghazanfari 2022

COMBINED

SPECIFICITY (95% CI)

1.00[0.96 - 1.00]

0.868 [0.47 - 1.00]

0.92[0.64 - 1.00]
0.87[0.80 - 0.93]
0.81[0.73- 0.88)
0.98[0.93 - 1.00]
0.80[0.70 - 0.87]
0.97[0.83 - 1.00]
0.99[0.96 - 1.00]
0.98[0.93- 1.00]
0.9110.82 - 0.96]
0.84[0.75- 0.91)
0.87[0.78 - 0.93]

0.94{0.88 - 0.97]
Q=280.79, df=12.00, p= 0.00
12 = 86.64 [80.51 - 92.76]

T
0.5

o

ECIFICITY

ey
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LATERAL FLOW URINE ASSAY (MAB476 P/GALAKTOFURANOZA)

A T C

P=.0049
° 0.2
104 LI "
° Op
é 0000
< [} D|:| '_QU'-'— 1 .5
<
; ! (X ) U:]:[ 000
(I et ™ ) = Sl T R
5 '.o g o g 12
9 = R
?0.14 o .?:“ —C-Aot— = o }.lg’mL
oo oo
L ol o B T C -
I P=.0057 I ++ I 1 | j
0.01 : . - .
Urine Test - Urine Test + Urine Test ++ + . | 4 —

A 113 Lung nodule (CT)
11/4F TGM EIA+(0.73)

TC BDG+(374 pgimL)

Multiple
B 11/16 cavitgry masses (CT)
Lung biopsy culture+ 4 fumigatus
11/22 GM EIA+(6.17) A
TC BDG#+(>500 pg/mL)
; :

Fever
Consolidation
(o GM EIA-(0.08)
8/25 T TBDG-(<31 pg/mL)
TC ) Posaconazole

+ el i 8728 1 1 Micafungin

Levofloxacin
96 L L DIC

Clinical Infectious Diseases, Volume 67, Issue 11, 1 December 2018, Pages 1705-1711, https://doi.org/10.1093/cid/ciy326
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WYKRYWANIE METABOLITOW . iy el E
ELSEVIER —
Generation and characterisation of a semi-
. . synthetic siderophore-immunogen conjugate and
* Syd erofor TAFC (tn a CEtyIfu Za ryn Ina C) a derivative recombinant triacetylfusarinine C—
specific monoclonal antibody with fungal
diagnostic application

- wykrywane za pomocg HPLC
Nicola M. Moloney 2 ', ie Larkin © 2, Linan Xu 2, David A. Fitzpatrick 2,

Holly L. Crean 2, Kieran Walshe 2, Hubertus Haas ¢, Clemens D d
Sean Doyle 2 & &

- immunologiczne — Negathe  postie ¢
*  bmGT (Bismethyltiogliotoksyna) g s ”H ﬂ
- ELISA/ LFA i

ng of free TAFC™# TAFCspecific 1§G: 6 pg/test strip

Appl Microbiol Biotechnol (2016) 100:2327-2334

DOI 10.1007/500253-015-7209-6 M yc o Se s

APPLIED MICROBIAL AND CELL PHYSIOLOGY Diagnosis, Therapy and Prophylaxis of Fungal Diseases

ORIGINAL ARTICLE
Clinical validity of bis(methylthio)gliotoxin for the diagnosis

of invasive aspergillosis Gliotoxin and bis(methylthio)gliotoxin are not reliable as

biomarkers of invasive aspergillosis
Matxalen Vidal-Garcia' - M. Pilar Domingo? - Beatriz De Rueda® - Lourdes Roc' -

M. Pilar Delgado® - M. José Revillo" + Julidn Pardo***’ . Eva M. Gilvez” -

8 e Toine Mercier 524 Agustin Reséndiz Sharpe, Dieter Waumans, Koen Desmet. Katrien Lagrou, Johan Maertens
Antonio Rezusta "™

First published: 17 July 2019 | https://doi.org/10.1111/myc.12967 | Citations: 6
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POCT - ONYCHOMYKOZA

%! HFL laboratories

Dermatophyte Test Strip

I ung‘l( l]eCl( Tinea Ungslll;l::::

T

e

www FungiCheck.com
www HFLIaboratories.com

C€ @ﬁg@ftmmﬁv

| &

Table 1. Results of the Dermatophyte Test Strip and direct
microscopy (n = 222)

Diafactory

Dermatophyte Direct v PREVENTIS Dermatophyte Test Strip
Test Strip microscopy ; - kit s i
,PreventIDQIermatophyte :
Dermatophyte detection n Ratio (%) n Ratio (%) rens ‘_ e %""&n&f‘é“%’%mwm ¥
Positive 201 905 170 766 T N, .
Negative 21 9.5 52 234
v s o 1 v ey
Comparison of Dermatophyte Test Strip with direct microscopy adjusted by PCR
Positive concordance 97.5% (196/201) (95.1-99.9)
Negative concordance 71.4% (15/21) (49.7-93.1) el inai o
Overall concordance 95.0% (211/222) (92.0-98.1) oo2ah ey SEcE R ool 500 M g e T
Inconsistent 5.0% (11!222} (1.9-8.0) @
= - Eii . RO & WEEW i .. G \}/fr

The test strip contains anti-dermatophyte
Z = antibodies with gold colloid. In the presence
W | | of dermatophyte derived antigens, the

doi: 10.1111/1346-8138.13348 DT T O
Journal of Dermatology 2016; : 1-7
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MIKROSKOPIA
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MIKROSKOPIA...

ini ' i REVIEW
L] ?ouét"rc:;lm Cilnical MlcrObIO|Ogy April 2011 Volume 24 Issue 2
microsiolocy REVICWS https:/idoi.org/10.1128/cmr.00053-10

Histopathologic Diagnosis of Fungal Infections in the 21st
Century

Jeannette Guarner!:", Mary E. Brandt?

1 Department of Pathology and Laboratory Medicine, Emory University, Atlanta, Georgia
2Mycotic Diseases Branch, Centers for Disease Control and Prevention, Atlanta, Georgia

5 grudnia 2024 ( GAZ TA

LOE K A

WYDARZENIA MEDYCYNA SAMORZAD PRAWO INICJATYWY SPORT KULTURA

POLECAMY List otwarty prezesa NRL

Patologia: stan obciazenia krytycznego

Autor: Gazeta Lekarska www.gazetalekarska.pl  Data publikacji: 5 listopada 2024

Patologia jest dzialem medycyny zajmujacym sie, jak sama nazwa wskazuje, opisywaniem chorob. Zdobycie umiejetnosci
zobaczenia pod mikroskopem, opisania i nazwania wyktadnikow morfologicznych choréb zajmuje co najmniej 5 lat. Peina
samodzielnos¢ diagnostyczna osiaga sie zwykle po mniej wigcej 10 latach — pisze dr Piotr Wisniewski.

Rynekzdrowia.pl » Serwis Onkologia » Ten zawdd wykonuje w Polsce 430 osdb. "To woiaz za malo, ale sytuacja nie jest katastrofalna

Ten zawod wykonuje w Polsce 430 osob.
"To wciaz za malo, ale sytuacja nie jest
katastrofalna”

Autor: oprac. MCD - Zrédto: Rynek Zdrowia, Gazeta Lekarska + Opublikowano: 29 marca 2023 15:30

Jesienia przybylo dziewieciu nowych patomorfologow, a do tegorocznej sesji
Panstwowego Egzaminu Specjalizacyjnego przystapilo 19 lekarzy. - W rzeczywistosci
wykonujacych zawod jest ponad 430 osob. To wcigz za malo, ale sytuacja nie jest tak
katastrofalna, jak przedstawiaja ja krytycy - mowi w rozmowie z "Gazeta Lekarska™ prof.
Andrzej Marszalek, konsultant krajowy w dziedzinie patomorfologii.

Guarner J, Brandt ME. 2011. Histopathologic Diagnosis of Fungal Infections in the 21st Century. Clin Microbiol Rev 24:. https://doi.org/10.1128/cmr.00053-10
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ZALECANE BARWNIKI FLUORESCENCY)JNE

Table 1. Results of direct examination of smears for the diagnosis of invasive fungal diseases.

Diagnostic Microbiology and Infectious I&_@

Invasive fungal diseases Number of specimens CFW KOH Gram staining Disease
Volume 108, Issue 4, April 2024, 116186
IPA 26 17(65.38%)  9(34.62%)  1(3.85%)
Pulmonary crytococcosis 26 10(38.46%)  1(3.85%) 1(3.85%) Original Article
§ The value of calcofluor white in the diagnosis of
Talaromyces marneffei 2 2(100.00%) 0 1(50.00%)
| invasive fungal diseases
Schizophyllum commune 2 2(100.00%)  1(50.00%)  1(50.00%)
Seadospetion spbspem 2 2100.00%) 0 0 Shuya Zhang &, Zhongbo Chen @ !, Zaichun Deng 2, Panfeng Fu ¢, Yiming Yu @,
Qidong Zhuang 2, Xuechan Yu 2, Hui Chen 2, Angj Li ®, Lin Zheng ® & &
Mucor 1 1(100.00%) 0 0

Table 2. Comparison of the diagnostic efficiency of CW, KOH and Gram stain.

Test method/P value Sensitivity( %) Specificity( %) PPV(%) NPV(%) AUC
CFW 57.63 92.00 04.44 47.92 0.748
KOH 18.64 92.00 84.62 32.39 0.550
Gram staining 6.78 96.00 80.00 30.38 0.510 -:
(a)
P value CFW vs KOH <0.001 1.000 0.604 0.088 =55
P value CFW vs gram staining < 0.001 1.000 0.806 0.047 S Morphological characteristics of Aspergillus in the BALF sample, followed by
staining. (a). CFW staining in the fluorescent separated hyphae. (b). Pink
P value KOH vs gram staining 0.065 1.000 1.000 0.791 septate hyphae with a pink background in gram stain. (c). Septate hyaline

hyphae in KOH.
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CFW w PNEUMOCYSTOZIE

wirowac¢ BALF 10 min 1730 g

rozpuscic¢ pelet w 10 ml 0,9% NacCl

odrzucic¢ supernatant

powtorzyC procedure

20 pl peletu nanie$¢ na szkietko

utrwala¢ metanolem 10 min

dodac 0,2% CFW inkubowac 10 min
mikroskopowanie $w.wzbudzenia 510-560 nm
obiektyw 40x

zliczanie obiektyw 100 x

Table 2. Performance of the four laboratory methods in patients with validated diagnosis of Pneumocystis jirovecii pneumonia.

0.2% calcofluor-blue MonoFluo™ Pneumocystis firovecii MGG In-house
brightener IFA test kit® staining gqPCR
Sensitivity 74.3% 60.0% 34.6% 82.9%
ol [57.7-85.9] [43.5-74.4] [20.8-51.0] [66.8-92.2)
Specificity 99.6% 99.3% 100.0% 99.4%
5505 Cl [98.2-100.0] [97.9-99.9] [98.9-100.0] [97.0-99.4]
Predictive positive value 92.9% 87.5% 100.0% 82.9%
9594 Cl [83.3-100.0] [74.3-100.0] [100.0-100.0] [70.4-95.3]
Predictive negative value 98.0% 96.9% 95.1% 98.7%
959, Cl [96.7-99.3] [95.4-98.5] [93.1-97.1] [97.6-99.7]
Positive likelihood ratio 165.6 89.2 +00 61.6
a5 Gl [41.0-669.4] [28.0-284.5] [+00] [27.4-138.3]
Negative likelihood ratio 0.3 0.4 0.7 0.2
95% CI [0.1-0.5] [0.3-0.6] [0.5-0.8] [0.1-0.4]

Abbreviations: [IFA, immunofluorescence assay; MGG, May-Griinwald giemsa; qPCR, quantitative polymerase chain reaction; +o0, infinite; 950, CI, 95% confidence

interval.

Y q? UNIWERSYTET JAGIELLONSKI
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Medical Mycology, 2017, 55, 295-301

doi: 10.1093/mmy/myw068

Advance Access Publication Date: 25 August 2016
Original Article

ISHAM "3

Original Article

Use of calcofluor-blue brightener for the
diagnosis of Pneumocystis jirovecii pneumonia
in bronchial-alveolar lavage fluids: A
single-center prospective study

Guillaume Desoubeaux'?*, Claire Franck-Martel', Agnés Caille®*,
Nicolas Drillaud?, Marie-Alix Lestrade Carluer de Kyvon'-2, Eric Bailly'
and Jacques Chandenier'?
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ASPERGILLUS vs MUCORMYCOTA

fot. P. KrzySciak
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IDENTYFIKACJA PATOGENOW
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CZY HODOWLA ODEJDZIE DO LAMUSA?

. pOdJrO 7e Sabourauda Identification Method Organism C. auris can be misidentified as

Vitek 2 YST* Candida haemulonii

e podtoza chromogenne dla grzybow Earai. dircbiishaarmiteni

- Candida auris API 20C Rhodotorula glutinis (characteristic red color not
present)
- Malassezia Candida sake
API ID 32C Candida intermedia

* dermatofity - DTM / Sab

Candida sake
Saccharomyces Kiuyveri

BD Phoenix yeast identification Candida haemulonii
system Candida catenulata
MicroScan Candida famata

Candida guilliermondii”
Candida lusitaniae”™
Candida parapsilosis™

RaplD Yeast Plus Candida parapsilosis”

https://www.cdc.gov/candida-auris/hcp/laboratories/identification-of-c-auris.html

gy
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NOWE NAZEWNICTWO - np. ZAMIANY W RODZAJU CANDIDA - PICHIOMYCETES

PICHIACEAE
- Pichia
* P. kudriavzevii, (C. krusei)

- w Index Fungorum
Issathenkia orientalis

* P norvegensis
* P inkonsicua

* P kluyveri

DEBARYOMYCETACEA
- CANDIDA

* C albicans, C. africana, C.
dubliniensis

* C. orthopsilosis, C. parapsilosis,

C. metapsilosis
* Lodderomyces elongisporus

» C tropicalis

DEBARYOMYCES

* D. hansenii (C. famata)
DIUTINA

* D. rugosa
MEYEROZYMA

* M. guilliermondii

METSCHNIKOWIACEAE

CANDIDOZYMA
 C auris
* C. pseudohaemulonii
CLAVISPORA

* C. lusitaniae

?? SUNGOUIELLA intermedia

Candida sojae NRRL Y-17909 (U7 1070)

Candids viswanathii NRRL ¥-6660 (U45752)
Candida tropicalis NRRL Y-12968 (U45749)

Candida malfosa NRRL Y-17677 (U45745)

7¢ |1 Gandida ontnapsilosis ATGG 96138 (NG_054816)
Candida metapsilosis CBS 10907 (KY106577)

Candida parapsilosis CBS 604 (MH545914)
Lodderomyces bejjingensis NYNU 15764 {KU128720)
521 | ndderomyces elongisporus NRRL YB-4238 (JQ689035)
Candida dubliniensis NRRL Y-17841 (USTE85)

sa§ Candida africana CBS 8781 (AY342214)

83l Candida albicans NRRL Y-12983 (U45776)

Lodderomyces/C.albicans clade

Candida sake NRRL Y-1622 (U45728)

Candida reylanoides CBS 618 {KY106903)

Debaryomyces hansenii NRRL Y-7426 (NG 042634)

Candida palmioleophila NRRL Y-17323 (NG_054846)

a7| Meyerozyma caribbica MRRL Y-27274 (NG_054806)
1008 Meyerozyma guilliermondii NRRL Y-2075 (JQ689047)
Candida tunisiensis CBS 12513 (NG_060831)
Candida mucifera IFO 10918 (NG_055299)
Candida blankii NRRL Y-17068 (NG_055179)

Wickerhamielia infanticola CBS 7922 (NG_058278)
Wickemnamomyces anomalus NRRL Y-366 (NG_D57174)
Kuraishia molischiana CBS 9993 (NG_058325)

Cybedindnera fabianii NRRL 1871 (NG_055731)

Cyberlindnera jadinii NRRL Y-1542 (NG_056278)

Candida freyschussii NRRL Y-7957 (EF550281)

UNIWERSYTET JAGIELLONSKI
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GATUNKI SIOSTRZANE, KRYPTOGATUNKI na przykitadzie KRYPTOKOKOW WLASCIWYCH

Table 2. Seven newly reclassified species of Criptococeus neoformans and Cryptococcus gattii

Current species name Before 2015
Cryptococeus neoformans Cryptococeus neoformans var. gruhii
Cryptococcus deneoformans Cryptococcus neoformans var. neaformans
Cryptococeus neoformans = Cryptococens deneoformans hybnd Cryptococeus nepformans intervariety hybnd

1 - "
Cryptococeus gatfii

Cryptococens bacillisporus

Cryptococeus denterogattii Cryptococcus gatfii

Cryptococcus tetragattii

Cryptococcus decagattii

Cryptococcus neoformans var. neoformans = Cryptococcus gaitis
AFLP4A/VGI hybrnid
Cryptococcus  neoformans  var. grubii % Cryptococcus  gatfii
AFLP4/VGI hybrid
Cryptococcus  neoformans  var.  grubii = Cryplococcus  gattii

AFLP6/VGIL hybrid

Cryptococeus deneoformans * Cryptococcus gattii hyvbnd

Cryptococeus neoformans = Cryptococceus gattii hybnid

Cryptococeus neoformans * Cryvptococcus deuterogaitii hybnd

Med. Mycol. J. Vol. 63, 119-132, 2022

by
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PCR z PROBKI

UNIWERSYTET JAGIELLONSKI

GXJ COLLEGIUM MEDICUM WWW.Cm'Uj.krakOW.pI




METODY PCR - STANDARD

, |

(' MultiplexPCR ) Sitea = |

multiple targets I

Pathogenic min . 5'"9"3;' I
Strain 1 — acuon we =

— Multiplexing |' W |

NN — == | =2

p— %\ / Marker I

Strain 2 . I

P — i —_— = |

Strain 3 - — |

W — __ II':I'-H I||.,'I| l

Strain 4 = R‘E‘ / l

= M = I

W e — r— |

= PCR with all four

— | primer pairsina 1

single tube Interpretation by |

gel electrophoresis |

Journal of Biomedical Science volume 30, Article number: 42 (2023)
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PCR

ASPERGILLUS CANDIDA

Magicplex Sepsis Real - Aspergillus fumigatus FungiPlex Candida (Bruker Candida albicans
eTime Test (Seegne) Daltonics) - Candida parapsilosis
- Candida dubliniensi

A. fumigatus Bio-Evolution - Aspergillus fumigatus _ ngdjdz Irgp{gr;gs;s
(Bio-Evolution) - Candida glabrata
MycAssay Aspergillus Eighieen Aspergilius species - Candida krusei
(Myconostica) - Aspergillus fumigatus FilmArray Blood Culture C. albicans.

- Aspergillus flavus Identification (BCID) Panel C. glabrata,

- Aspergilius terreus C. krusei

- Aspergillus niger C. parapsilosis.
AsperGenius® - Aspergilius fumigatus C. tropicalis
{PathoMostics) - Aspergillus terreus
Aspergillus spp. ELITe MGB® - Aspergillus niger CandID® andlAur isiD® CandIQ: _
Kit (ELITechGroup) - Aspergillus nidulans (OimDisgnostics ~Candidsaibicasy

- Aspergilus ferreus - Cand{da dubliniensis

- Aspergillus flavus - Candida glabrata

- Aspergillus versicolor - Candida krusei.

- Aspergilius glaucus - Candida parapsilosis

- Candida tropicalis

MycoReal Aspergilius - Aspergillus fumigatus Aspergiflus flavus Auris[[)_:
{Ingenetix) - Aspergilius nidulans - Candida auris

-A illus ni z

= Aﬁﬁgﬂﬂz ﬁ?r:rs T2 Candida C. albicans, C. tropicalis, C. parapsilosis, C.

krusei, and C. glabrata

MycoGENIE® Aspergillus Aspergillus spp. including: A. fumigatus
Species

ang, W., Wu heng, M. et al. Diagnosis of invasive fungal infections: challenges and recent developmen Biomed Sci 30, 4 0 https://doi.org/10.1186 929-023-00926-
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PCR

CANDIDA | ASPERGILLUS FUMIGATUS

Magicplex Sepsis Real -Aspergillus fumigatus
eTime Test (Seegne) - Candida albicans
- Candida glabrala
- Candida Krusei
- Candida parapsilosis
- Candida tropicalis

SeptiFast LightCycler -Candida albicans
{Roche) - Candida tropicalis
- Candida parapsilosis
- Candida Krusei
- Candida glabrala
- Aspergillus fumigatus

MUKORMYKOZA

MucorGenius® (PathoNostics) -Rhizopus spp.
- Mucor spp.
- Lichtheimia spp.
- Cunninghamella spp.
- Rhizomucor spp.

3 UNIWERSYTET JAGIELLONSKI
G%Y COLLEGIUM MEDICUM

PNEUMOCYSTIS

PneumoGenius Pneumocysiis jiorovecii
{PathoMNostics)

AmpliSens Pneumocystis FPneumocystis jiorovecii
Jirovecil (carinii)-FRT
(AmpliSens)

Pneumocystis jioroveci Pneumocystis jiorovecii
Bio-Evolution (Bio-
Evclution)

KRYPTOKOKOZA

Fungi){pert@ PCR (Genobio) . Crytptococcus neoformans

www.cm-uj.krakow.pl
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C. auris screening assay. A
qualitative real-time PCR for the

rapid screening of Candida auris

® e
e . ¢ ®

Detection and quantification of
Pneumocystis jirovecii and
DHPS mutations

Detection and identification of

Aspergillus fumigatus, A. terreus,
A. flavus. A. species and azole
resistance markers TR34 and
TR46

Detection of clinically revalent

Mucorales species

Detection and identification of
dermatophyte infections in nail,
hair and skin samples and
Terbinafine resistance in
dermatophyte species

www.cm-uj.krakow.pl



DERMATOFITY -NOWY STANDARD Dx- MIKROSKOPIA + PCR?

* DermaGenius® 3.0 Nail Multiplex real-time PCR kit

* DermaGenius® 2.0/3.0 Complete Multiplex real-time
PCR kit

Pathol\lostics®

Dermaqemus@
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T2 MR Candida

(  T2Candida )

Step 1: ) Whole
patient blood (2-4
ml) collected in

Step 2: ) whole blood
lubes direclly inserted
into the fully automated

presence of EDTA T2Dx instrument
. T20x lyses
‘s\ . J Candida cells by
== . all mechanical
. I ' | == h; » stress
Target DNA Lo capture lFCR lysate
. probes; causes aggregation :
Naﬁlt:::!pa:!.ic’ie of nancparticles ' .
clustering causes : 9 ’_‘P{J hiaiiliond Step 3:
changes in the T2 -y o Manoparticles Amplification
- » — .‘__ .
relaxation time, % bearing target- of Targel
that is detected | complementary DNA
by T2 Magnetic ‘?gfnf:mﬁ: probes
il target DNA)

Journal of Biomedical Science volume 30, Article number: 42 (2023)

Test T2Candida, zautomatyzowana jakosciowa
platforma instrumentéw nanodiagnostycznych (T2Dx)
(T2 Biosystems, Lexington, MA, USA)

5 najczestszych patogendw we krwi petnej bez
koniecznosci hodowli

amplifikacja ITS2,

po amplifikacji produkt jest nastepnie wykrywany za
pomocg indukowanej amplikonem aglomeracji
czgstek supermagnetycznych i rezonansu
magnetycznego T2 (T2ZMR)

https://pmc.ncbi.nim.nih.gov/articles/PMC7916227/
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NOWE METODY - ILOSCIOWY PCR METODA EMULSYJNA

1
( Dl'Op’Et PCR ) Step 2: Partitioning/Droplet generation I
1
[ Step1: Sample preparation I ~~ 1
e on 1
1
’ @ Enzyme ¢ (
N | S ~ ]
== ol = Somnple
- :::' .~ Primers _‘& & % OOO 1
1T dNTPs t 20000 1
h ViC- Droplet oil @Target droplets
__Probe Generator -“Sequence i
1
| |
: K = 1
| =,
= Step 3: Amplify 1
Step 4: Droplet with amplified | targets in droplets |
B e Droplet reader - larget DNA now by PCR In thermal
& data ana]rgh flouregcent G}"ﬁ'ﬂf |

Fang, W., Wu, J., Cheng, M. et al. Diagnosis of invasive fungal infections: challenges and recent developments. J Biomed Sci 30, 42 (2023). https://doi.org/10.1186/s12929-023-00926-2
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Pathology

Volume 55, Issue 5, August 2023, Pages 669-672

MICROBIOLOGY

Panfungal PCR on formalin-fixed, paraffin-
embedded tissue: to proceed or not proceed?

Rebecca Sparks ', Catriona L. Halliday ' & &, Wendy Green !, Sharon C-A. Chen ' 23

Show more

+ Add to Mendeley of Share 99 Cite

hitps://doi.org/10.1016/j.pathol.2023.03.011 » Get rights and content
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OZNACZANIE LEKOWRAZLIWOSCI

ATBFungus 3 (bioMérieux)

Etest (bioMérieux) - 2EUCAST
FUNGITEST(BioRae! " : MIC

Integral System Yeasts Plus (Liofilchem)
MICRONAUT-AM (Bruker)

Sensititre YeastOne (Thermo Fisher Scientific)
= Y010 (z ANF, MCF; CE, CLSI poza USA)

Vitek 2 (bioMérieux)

www.cm-uj.krakow.pl



METODY ROZCIENCZENIOWE - MIC RZECZYWISTY - ZGODNOSC OZNACZEN

|
,a ) Journal of . (\
of V¥ MD\PH
" Z

Article

Comparison of Two Commercial Colorimetric Broth
Microdilution Tests for Candida Susceptibility Testing:
Sensititre YeastOne versus MICRONAUT-AM

Sophie Philips 2*(), Frederik Van Hoecke !, Emmanuel De Laere !{, Steven Vervaeke !, Roos De Smedt?,
Jerina Boelens 3, Deborah De Geyter 2, Denis Piérard (> and Katrien Lagrou *&

MIC posaconazole MIC voriconazole MIC itraconazole

MIC fluconazole

4l
5 1
5 2 H 5
S 3 s H E:
H 2 g 2
2 01 = H
00625
003125 |
oo1s625 |
00078125 L
Wi sensititre g B e Cangitine ] NICSEnaTe: B @ MIC Sensititre
MIC anidulafungin MIC micafungin MIC caspofungin .
Y s 1 MIC amphotericin B MIC 5-flucytosine
5 4 F] 2
1 ’ N
- - 2 1 °
5 os .
H 5 o 5 -
H H Y 2
g o g on g E
H H 5 os
g oms 2 o E os g os s
= =z =
o065 025 Q
o025 s
003125 0125 025 A4
003125
oo1sexs ¢ 00625 § |
0015625 o e oomsuzs
s £ 2 2 s 2 = pS 003125 o e
E B 8 B ¥ S e 2 S g -~ = o= 3 0125 °
g§ &8 B g 8 B ® ° e e e ~
& MIC sensititre ER MICSensititre B & X
MIC Sensititre
vty
UNIWERSYTET JAGIELLONSKI H
www.cm-uj.krakow.pl

B8y COLLEGIUM MEDICUM



Candida auris (n=31)

International Journal of Antimicrobial Agents 59 (2022) 106558 —anws oeee o
https://doi.org/10.1016/].ijantimicag.2022.106558 pasd r "
& 2 E E = % E ¥ 3 2 % 2 E
CLs 32 ab dBcE dB diBa
EUCAST 4
Etest 2
VITEK®2 .
7
9
11
13
0.5 1 2 4 8 =8 g 15
3(9.7) 28 (100) S 17
AMB 5(16.1) 19 (77.4) 7 (100) T
6 (19.4) 22 (90.3) 3(100) 44
3 (9.7 097 2 (16.1 6 (355 13 (774) 7 (100
(9.7) (9.7) (16.1) (35.5) (77.4) (100} . —
FLC 2 (6.5) 0 (6.5) 29 (100) 25
3(9.7) 3(194) 1(22.6) 10 (54.8) 14 (100) 27
2 (6.5) 0 (6.5) 1(9.7) 28 (100) »0
1(3.2) 0(32) 3(12.9) 8 (38.7) 10 (71.0) 0 (71.0) 9 (100)
—— 31
CAS ANF MCF FCL

Fig. 1. In vitro antifungal susceptibilities of 31 clinical Candida auris isolates, with categorical classification following US Centers for Disease Control and Prevention (CDC)
cut-off values. The grey and blue colours indicate susceptibility (S) and resistance (R) grades, respectively. A P-value of <0.05 was used to indicate statistical significance as
follows. * P = 0.05; ** P = 0.01; =** P = 0.001; **** P = 0.0001. CLS{, Clinical and Laboratory Standards Institute; EUCAST, European Committee on Antimicrobial Susceptibility
Testing; AMB, amphotericin B; CSF, caspofungin; ANF, anidulafungin; MCF, micafungin; FLC, fluconazole.
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UZYTKOWNIKU WYBIERZ SOBIE INTERPRETACJE... ?!

lity Contral
q::h';“'{'.‘rw'.'m";.l" CLSI INTERPRETATION  EUCAST INTERPRETATION EEL DR
an E';Durs incuﬁﬁnn MIC Critera (pg/ml) MIC Critersa {pg/ml} ANTIBIOGRAM
o pa.raps:ﬁ:rm I'__._ ﬁi‘u!e-:_ C. alhicans 5 5 R Teh mnm geetri dish ',-"‘."-
ATCCY 22019 ATCC® 6258 ATCCY 90028 —= 7 "t “
AMND J";"\u:II}LJ.L"-.F""'I('I"«' 1.5-4 00760125 £.002-0.008 .-;- ==
] M il L. 5 . mi TN P 5 =Ll -_\__‘—-.;-’_\_‘_E_EJ“-'
. athicans =[.25 (.5 =1 =103 =000 E Y ®oe = ]
C. glabvata =12 .25 =05 =06 =00 I l‘.—‘-_;' |
! = 1 .r L

. troypicalis =[.25 (1.5 =1 <0G =006 b

. krtsed =1.25 0.5 =1 =06 =00 e

(. parapsilosis =2 4 ) =002 =4

. puitiermandii =2 4 =A
-_—————— = HIJI'--’-’-'- T aat Y  m— -~ ———- e e - R _
FLU FLUMCOMMASCILE -8 128-=2546 0.125-0.5 W

. alhicans <2 4 =R =2 =4

C. glabrata - 32 =i =01.002 >33

L. parapsilosis <3 4 =B <2 ol

. tropicalis =2 4 =B =2 =4

MIC Test Strip Technical Sheet Yeast - MTS24 - Rev.6 / 31.05.2021

dopuszczalna wartos¢ MIC AND dla szczepu odniesienia (C.p.) - 0,5 — 4 pg/mil]:
W, SW wg CLSI,
SW wg EUCAST
dopuszczalna wartos¢ MIC FLC dla szczepu odniesienia (C.p.) - 1 — 8ug/mi:
W, SW wg CLSI
W, SW, O wg EUCAST

ey
A=) UNIWERSYTET JAGIELLONSKI
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MDR DROZDZY - KRAJE RAPORTUJACE CANDIDA AURIS

The Path of il
Yeast Bes:stance -

Antifungal resistance is
increasing, making more
infections dlf'flcult to treat.

_, \ K

Nat Rev Microbiol. 2023 December ; 21(12): 818-832. d0i:10.1038/s41579-023-00960-9.
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TRIAZOLOOPOROSC U ASPERGILLUS FUMIGATUS

oporne szczepy od pacjentéw oporne szczepy ze Srodowiska

F 4

TR34/L98H — opornos¢ na ITR
TR46/Y121F/T289A — opornosc¢ na VOR

tes of Aspergittus fumigatus with either TR, /L98H or TR, /Y121F/T289A modifications
nin hlie The recing ih

igure 1: Cou
Cnnintries whers mechanistic resistance is fniind ares shown n nf hinhest hircen nf resistance is, JWW b\thia Idia;mmﬂl ‘WR‘:\{}W i{ﬂw«aii
. . .




DERMATOFITY OPORNE NA TERBINAFINE

TRICHOPHYTON INDOTINEAE TRICHOPHYTON RUBRUM

J"’" : *;;:F *;}i m!
o g"*-gzﬁ 3

¥

)

»

Nat Rev Microbiol. 2023 December ; 21(12): 818—
832. doi:10.1038/s41579-023-00960-9. —

B Auvstrabian Bureaw of Statistics, GeoNames, Microsoft, Navinto, OpenStreetbMap, TomTom, Tenrin

Siopi, M. et al. J. Fungi 2021, 7, x.
https://doi.org/10.3390/XXXXX

» JAMA Dermatol. 2024 Jul 1;160(7):699-700. doi: 10.1001/jamadermatol.2024.1125.

Resistant Trichophyton indotineae Dermatophytosis-An
Emerging Pandemic, Now in the US

Toan S Bui !, Kenneth A Katz 2

Affiliations 4 expand
PMID: 38748418 DOI: 10.1001/jamadermatol.2024.1125
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KONIECZNOSC AFST PRZED LECZENIEM DERMATOFITOZ??

Clinical Microbiology and Infection 27 (2021) 55—60

Contents lists available at ScienceDirect c M I

Clinical Microbiology and Infection LLIMICAL
AND INFECTION

journal homepage: www.clinicalmicrobiologyandinfection.com

Narrative review : . - ’
Overview of antifungal ECOFFs and clinical breakpoints for yeasts, moulds and dermz

How to: perform antifungal susceptibility testing of microconidia- procedures
forming dermatophytes following the new reference EUCAST method
E.Def 11.0, exemplified by Trichophyton™

Version 5.0, valid from 2024-12-02

ECOFF (mg/L) Clinical Breakpoints (mg/L)
o . Species Drug Re
Maiken C. Arendrup "* ", Gunnar Kahlmeter *, Jesus Guinea > "1, . Wi B ! R | AT
- - ] Bt - . . -1 - eyl
Joseph Meletiadis % °f, the Subcommittee on Antifungal Susceptibility Testing (AFST) of T.Indotineze Amotolfin ©0.5)
the ESCMID European Committee for Antimicrobial Susceptibility Testing (EUCAST)
Itraconazole (0,25)*
Terbinafine (0,125)
& EUCAST: Voriconazole )
T. rubrum Amorolfin (0.,125)
European Committee on Antimicrobial Susceptibility Testing
Overview of antifungal ECOFFs and clinical breakpoints for yeasts, moulds and dermatophytes using the
EUCAST E.Def 7.4, E.Def 9.4 and E.Def 11.0 procedures [rEm——— (0.25)°
Version 5.0, valid from 2024-12-02
Terbinafine (0.03)
This document should be cited as.
e o E.Def7.4, E.L:::"dgband E.Def11.0 pro;:wes. Version 5.0, 2024. mpimw:uy;:ﬁrg." e EUCAST Vomzale to '1 25)
Comments: _

I3
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MOZEMY WYKRYWAC GENY OPORNOSCI - PCR

* AsperGenius® 2.0 Resistance TR Multiplex real-time
PCR kit

- Aspergillus fumigatus TR34
- Asperqgillus fumigatus TR46
- Aspergillus fumigatus cyp51A (WT)

- Internal Control (IC)

* DermaGenius® Resistance Multiplex real-
time PCR kit

' UNIWERSYTET JAGIELLONSKI

COLLEGIUM MEDICUM
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DOCHODZENIE EPIDEMIOLOGICZNE

szczepy grzybow tez sie typuje
— kandydoza nie jest z definicji zakazeniem endogennym

www.cm-uj.krakow.pl



MLST

"Thférnatio_nal Fungal Multi Locus Sequence Typing Database

S

HOME 3 MES ALLELE TYPES ~ REFERENCES NEWS CONTACT US

Fungal MLST website

Co (&)
O p(j &b
D " P @%) © ®e

Cryptococcus gattii (CG) Cryptococcus heoformans (CN) Pneumocystis jirovecii (Phipps et al. Pneumacystis jirovecii (Pasic et al. Scedosporium apiospermum (SAP)
2011 Scheme) (PJ) 2020 Scheme) (PJ)

Platume & hitpe L. kraw i Plclure @ hitpe il kraw.m Piciure & hiwps:mycalogy. adeizide. sdu.au

It @ Niipsien wikipedia.ong PICILTE ) N0 WP, COC Jov

@

Scedosporium aurantiacum (SAU) Scedosporium boydii (SB) Bipolaris australiensis (BA) Bipolaris hawaiiensis (BH) Bipolaris spicifera (BS)

Plolure @ hilps mycalogy. adeiakie st & Plolure @ hitps Mycology. adeiakie ao. ar = = = ———smrtungus.ang

Fungal Genetics and Biology
Volume 170, February 2024, 103845

ELSEVIER

Multi-locus sequencing typing reveals
geographically related intraspecies variability of

UNIWERSYTET JAGIELLONSKI
COLLEGIUM MEDICUM
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INNE TECHNIKI

Short Tandem Repeat Genotyping of
Medically Important Fungi: A Comprehensive

Review of a Powerful Tool with Extensive
Future Potential

Heview | Open access | Published: 03 August 2024

» Methods Mol Biol. 2016:1356:199-214. doi: 10.1007/978-1-4939-3052-4_15.

Volume 189, article number 72, (2024) Cite this article

Typing Candida Species Using Microsatellite Length
Polymorphism and Multilocus Sequence Typing

Dea Garcia-Hermoso ' 2, Marie Desnos-Ollivier ' 2, Stéphane Bretagne & 4 5

Affiliations 4 expand
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ROZWIAZANIA SYSTEMOWE
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ROZWIAZANIA SYSTEMOWE

* TOWARZYSTWO MYKOLOGII MEDYCZNE])
- sekcja mykologii PTMyk, PTD, PTM
- edukacja
- wspottworzenie wytycznych
* REFERENCYJNE LABORATORIUM MYKOLOGICZNE
- edukacja
- gromadzenie danych
- tworzenie wytycznych
* AFST EUCAST NETWORK LABORATORY
- gromadzenie danych

- wytyczne krajowe

European Confederation of Medical Mycology

Polish Dermatologic Society Mycology Section

Council of the Mycology Section of the Polish Dermatology Society:

» 1. Eugeniusz Baran — President

» 2. Anita Hryncewicz-Gwozdz — Secretary

» 3. Rafal Bialynicki-Birula — Treasurer

» 4.R. Maleszka, Z Adamski, R. Bialynicki-Birula,A. Hryncewicz-Gwézdz, R. Nowicki — Members of
Council

Contact:

Prof. Eugeniusz Baran

Department of Dermatology, Vererology and Allergology
Chalubinskiego Street 1

50-368 Wroclaw

Poland

E-mail:eugeniusz.baran@am.wroc.pl

Polish Delegate of ECMM
Anita Hryncewicz-Gwozdz
Coniact: anita.hryncewicz-gwozdz@am.wroc.pl

LEADING
INTERNATIONAL
FUNGAL
EDUCATION

by
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MYSL O GRZYBICACH: diagnostyka - badania i rozwéj - ratowania zycia

| Think Fungus | Think Fungus.

Diagnostic tests keep

antifungals working \ Save Lives.

their best. Some fungal infections can look
like other illnesses.

Early diagnosis and appropriate
treatment are essential.

| I

| cde.gov/fungal . . | edc.gov/fungal

Research and development

Learning more about

the impact of fungal

diseases inspires ___ (0%
/8o

research and (@)™

development. 3 /
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