ATATMHMATIKO ITPOTPAMMA METATITYXIAKQN ZITOYAQN

«E®APMOI'EX THX BIOAOITAY XTHN IATPIKH»
TMHMA BIOAOI'TAYX & IATPIKH XXOAH EKIIA
Madnpa: Mikpofroroyia kot Anpécra Yysia

I'" E€apnvo Zrovdodv

KaB. M'ewpyia Bpuwvn

Epyaotnplo MikpoBloAoyiag
latplkn ZxoAn, EKMA
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MOKNnTeG - Fungi

Baoileio T@wv MLKNT®OV

ELKAPLWTIKOI, HOVOKLTTAPOI I
TTOALKOTTAPOI, U POTOCLVOETIKOI
OPYQAVIOUOI

~ 5.000.000 ¢ién:

TTAB0YOVOI PIKQOWVKNTEG

ebdiua pavitapia
< 1/10.000 £ién (< 500 €idn) éxovv
OLOXETIOBEI YE VOO O OTOV
AvOpwWTTO

Ol TTELICOCOTEOLOI AVELPICKOVTAI OTO
£€5QqOC Kal Ta pLTA Kal SIATPEPOVTAI ATTO
OPYAVIKQ cLOTATIKA {WVTWV I VEKOWV
OPYQAVIOU®YV YI' QLTO KAl BewpoLvTal TO
"BioAoOYIKO epyaoTnpIo Amrodounong TV
opPYAVIK@YV oLOIWV”
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- = MOKPOPLKNTES (HavITAPIA)

O MIKPOIJl')Knng \ @,

m ZOPES N PAAOCTOHLKNTES
(yeasts)
= MuknAlakoi n
LPOMLKNTES (Moulds) ] |
m Aipoppol pOKNTES e S |
Couec oTovg 37°C, %‘fwu . ;““‘Y
LPOULKNTEC OTOLGS 25°C (T T e i o)

EDIBLE e68ipya

POISONOUS
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Mucorales:

Candida species
Ehizopus
M

adophial oTa
Rami{:f:fonm

Trichosporon
EBlastpschizomyces
Sacchua -

FOHYCES
ﬂ\fﬂ!;ﬂ
Hansenula .
Cryplococcus laureyitii
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Wnrzgieﬂ'ﬂ Seopulariopsis
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ouvupivong

EmiSpaon oTto

OikoAoyia

QgéAin ocvupicoon

(mutualism)

QpeAovvral kal o1 SLO

©

NpoooITICHOG
(commensalism)

O évag weeAeital,

O GAAOG uEvel
QVETTNPEQOCTOC

©

NapacITiopuog
(parasitism)

O évag weeAeiTtal o€
Bapoc Tov aAAovL

pOKnTa @
Emiépaon oto @ @ @
EevioTn

nquSgiyquq Lichens: symbiotic association Saccharomyces cerevisiae, Beauveria bassiana &

between fungus and algae

5

Candida albicans in the
human digestive tract

v

arthropods




1 pyokntag + 1 E&vioTNS = 1 0IKOAOYIKN OCLHTTEPIPOPA?
‘'Ox1 TOOO £€DKOAN N amravinon...

MUTUALISM
(cdpeNIUN cvpuBicdoon)
In case of use of antibiotics, S. cerevisiae prevents
over growthof the pathogenic Clostrioides difficile

COMMENSALISM
(TpoooITIoNOG)

S. cerevisiae uses the
nutrients ingested by the
host without
conseqguences for it

PARASITISM
(rapaociITiopog)
In some specific cases, S.
cerevisiae can be
responsible for fungemia

S. cerevisiae kal avOpwMOGg



OikoAoyia

Napadciypara puo. xAwpidag: avepamivo puknriopa (mycobiota)

Aeppa [aOTPEVTEPIKO revvnriko
Malassezia spp. +++ S. cerevisiae C. albicans +++
Candida spp. Candida spp.
C. parapsilosis C. albicans
C. tropicalis C. glabrata

+ Inter — and intra-individual variations




MOKNTEG TTOL OXETICOVTAl HE AOIHWEEIC OTOV AVOPWTTO

e

Zolopluknreg e

(Yeasts) ®. e -~ v

(COpEG, PAACTOULKNTEG) e A @fkg%?,;; s
' Cryptococcus Trichosporon asabhii

Y (POULKNTEG

(Hyphomycetes, : X 4
Filamentous fungi) W, S call
(vnuaTtoeibeig, Dermatophytes
HOULXAEG)

(Dimorphic fungi) ey
Z0ueg oToug 37°C, _ L L idioi
SBEUBHITEE G 259C. Histoplasma Sporothrix ~ Coccidioides Paracoccidioides

Evénuikoi, eicayouevol capsulatum schenkii
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MOKNTEG TTOL OXETICOVTAl HE AOIHWEEIC OTOV AVOPWTTO

e

ZOPOMLKNTEG ,%‘j__ ?;i;ﬁ;g%
(Yeasts) g4 @%gfggbﬁ :

' 1 ~ Ty Sl ST
(GuuES, PAGGTOHOKNTEG) Cryptococcus Trichosporon asahii
Y (POULKNTEG > Phylum:
(Hyphomycetes, . Ascomycota
Filamentous fungi) P o A \ | e A
(vnpaToebeig, Aspergillus Mucorales Fusarium e
HOUXAEG)

» Pneumocystis | &

' Qe ) R e i ~4 — :
Aigopgpol “'g@‘ e, / -zé/’" 5 ﬂ;‘ . BT
‘.’ Es @; %‘ s B

(Dimorphic fungi) ey
Z0ueg oToug 37°C, _ L L idioi
SBEUBHITEE G 259C. Histoplasma Sporothrix ~ Coccidioides Paracoccidioides

Evénuikoi, eicayouevol capsulatum schenkii



'EkBgon 0TOLG PHOKNTES — TPOKANOT VOO|HAT®OV
“Fungal burden” ) ,
EICTIVON)

YTTOPO!I HUKNTWY OTOV ATHOOPAIPIKO AEpQa,
OTIITI JE HOLXAQ, OKOVN (QypPOTIKO TTEP.,
OIKOSOUIKEG €QY., TTEQITTWUATA TITNVAV)...
[1.X. TTVEOUOVIKI ACTIEQYIAAG TN, KOLTTTOKOKKGWON

Eraepn n evopOaApiopog
TopALUATIOUOS ATTO PLTO,
XEIPOLPEYEIO, EVOOPAEPRIOC
KaBetnpag, xpnon IV
OLOIWYV, ETTIMOAVOUEVES
ETTIPAVEIEG,...
[1.x. KQvTIVTQIUiQ QTTO
ETTIUOALOUEVO KABETNPQA,
Aoiucén amo bepuaTtopuTa

Karamoan
MukKOTOEIVES O€ TPOPIUQ,
PAYNTO/TTOTO ETTIMOALCHEVO
UE MOKNTEG
[1.x. SnAnTnpiacn armo
ochratoxin A, uovkopuvkwaon M



NAOINREEIC ATTO PUKNTES

@ IVOTNHUATIKEG - &V T

B0 (S1EIBLTIKEC) S IoA S SERHATES

@ Ymodopieg

e m——
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Superticial
{hair, nail, skin)

—
-—
—~——

"*-a.-\__.- Cutanecus
T (hair, nail, skin}
Spleen —_____
~~~~ Subcutancous
Kldf‘e S




” Abénon TV (81E1I06LTIKWYV) HLKNTIACERDV

Npoodog TG 1IaTPIKNG Kal mTpooPacn ot Oepareieg (XnUelo- & avooo-0gpareieg) mouv
TTPOKAAOLY AVOOOKATACTOAN

Néeg opdadeg aoBevayv oe Kivéuvo:
XPOVIa amopeakTIKn mvevpovorradseia (COPD )
MAONOEIC VEPP®V Kal ATTATOG,
loyeveig Aoipaéeig (ypimn — )
AoIH@EEIC Ao Pn-poupaTiadn puokopakrneidia (NTM)
Néeg S1aYVWOTIKEG SLVATOTNTEG

MOKNTES ME OTEIPES LPES N TTOL S&v AVATITOOTOVTAI OTNV KAAANIEPYEIA, HTTOPOLY
TTAEOV vVa TALTOTTOINOOLV.

KAigatikn aAAayn

J Fungi (Basel). 2019; 5: 67.



EménuioAoyia
HLOKNTIACEWV

hitps://www.gaffi.org

Globally, over 300
million people are
afflicted with a serious
fungal infection and 25
million are at high risk
of dying or losing their

sight.

COVID-
19

Cryptococcal < v Influenza
meningitis :

Cancer
2M lung

Candidosis
1.2M leukaemia 37MHIV,

>1.85M at risk

/lymphoma Chronis COPD,
’ ~ chronic

-\\0"\5 pulmonary obstructive

© B aspergillosis pulmonary

disease

o
ps® >55M

No underlying diseases— normal people

|
| | ABPA,
allergi
Fungal Niige gz::rt::t‘)?astom cosis el bro:‘%ﬁo‘
keratitis capitis . . y pulmonary
Sporotrichosis aspergillosis

Global Action Fund for Fungal Infections hitps://gaffi.org/why/fungal-disease-frequency/



Burden of common life-threatening fungal infections me—)

Cryptococcal meningitis

Pneumocystis pneumonia

Disseminated Histoplasmosis

Invasive aspergillosis

Invasive candidiasis

Chronic pulmonary
aspergillosis

Severe asthma with fungal
sensitisation (SAFS)

Fungal keratitis

Total

223,000 in AIDS

>400,000 in AIDS
>100,000 in non-AIDS

~100,000

>1,000,000

>750,000

>3,000,000

>6,500,000

1-0-1.4 million

~13,500,000

15-20% USA
>50% developing world

~15% in AIDS with best treat.
~50% in non-AIDS

15-30%, if diagnosed and freated

~30% mortality in leukaemia in
High and Intecive Care (HIC)
~45-70% in COPD

~30% mortality if freated in HIC -in
AIDS

~50% non-AIDS, in HIC

~40% mortality tfreated

~15-40% mortality in HIC
~15% mortality in the developed
world

<1% but no good figures.

Blinding >60%

~50% mortality in developed world
if treated - in non AIDS

180,000 in AIDS CDC estimate

Most cases in Africa not
diagnosed and 100%
mortality

>200,000 in AIDS
>50,000 non-AIDS

>80,000 Most common in Americas

>500,000
Many missed diagnoses
>30,000 in AIDS globally

>125,000 in non-AIDS

Many missed diagnoses

>350,000 globally

>450,000 in non
hospitalised
populations

Under-diagnosed and
mistaken for tuberculosis

350,000 - 489,000
asthma deaths
~50% related to SAFS

>600,000 blind eyes

Uncertain

Diagnosis often late

Probably a significant

>1,600,000 underestimate



Why are fungal diseases a public health issue?

Fungal diseases pose an important threat to public health for several reasons.

e Opportunistic infections such as cryptococcosis and aspergillosis are becoming
increasingly problematic as the number of people with weakened immune systems
rises. This group includes cancer patients, transplant recipients, other people taking
medications that weaken the immune system, and people with HIV/AIDS.

e Hospital-associated infections such as candidemia are a leading cause of bloodstream
infections in the United States. Advancements and changes in healthcare practices can
provide opportunities for new and drug-resistant fungi to emerge in hospital settings.

¢ Community-acquired infections such as coccidioidomycosis (Valley fever),
blastomycosis, and histoplasmosis, are caused by fungi that live in the environment
in specific geographic areas. These fungi are sensitive to changes in temperature and
moisture, and we don’t know how long-term climate change may be affecting their
growth and distribution.




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

72X} World Health
1# Organization

WHO fungal priority
pathogens list to guide
research, development and

public health action

2022



Néec ovouaoieg - COUOULKNTEC

Trichosporon capitatum/ Geotrichum Magnusiomyces capitatus
capitatum/Dipodascus Saprochaete capitata
capitatus/Blastoschizomyces capitatus

Candida lusitaniae Clavispora lusitaniae
Candida famata Debaryomyces hansenii
Candida kefyr, KI :
Candida pseudotropicalis Uyveromyces marxianus
Candida guilliermondii Meyerozyma guilliermondii
Candida krusei/ Pichia krusei*

Issatchenkia orientalis* Pichia kudriavzeveii
Candida lipolytica Yarrowia lipolytica
Candida glabrata Nakaseomyces glabrata
Trichosporon mycotoxinivorans Apiotrichum mycotoxinivornas

*Douglass AP, et al. 2018 PLoS Pathog 14(7): e1007138. http://www.mycobank.org



NEEC OVOUATIEC - LPOULKNTES

NMponyoLuevn ovopaaoia
Aspergillus fumigatus

Absidia corymbifera

Bipolaris spicifera
Bipolaris hawaiiensis
Bipolaris australiensis

Ochroconis gallopava
Paecilomyces lilacinus
Penicillium marneffei
Pseudallescheria boydii
Scedosporium prolificans

Scytalidium hyalinum/ Scytalidium dimidiatum/
Nattrassia mangiferae/Neoscytalidium hyalinum

* Pitt JI, Taylor JW. 2014. Mycologiaq,

Néa ovopacia

Neosartorya fumigatazgee*
Aspergillus fumigatus SC

Lichtheimia corymbifera

Curvularia spicifera
Curvularia hawaiiensis
Curvularia australiensis

Verruconis gallopava
Purpureocellium lilacinum
Talaromyces marneffei
Scedosporium boydiie
Lomentospora prolificans

Neoscytalidium dimidiatum

http://www.mycobank.org

de Hoog GS, et al. 2015. J Clin Microbiol 53:1056 —1062.



“Opportunistic fungal infections present new challenges to health care
providers on the front line of the pandemic”

« AZIMNEPTIAAQIH

CAPA: COVID-19-associated invasive
pulmonary aspergillosis

* MOYKOPMYKQIH

CAM: COVID-19-associated mucormycosis
— rhino-orbital mucormycosis

Pneumocystis ¢ ) Q # Aspergillus + KANTINTAIMIA CAC

Coccidioides Alyorepo guxva
Cle::OCOCCU‘ « [lveouovia amo Pneumocystis jirovecii
ucor '
* KpLTITOKOKK®WON
« HiotomAQouwon
«  KOKKIOEISOULKWON

 Candidg
Saccharomyces

Mvevpovia amo Fusarium spp.
Mvevpuovia amo Scedosporium spp.



Ol MO OLXVEC HUKNTIKES AOINWEEIC

Most common fungal diseases

Fungal nail infections Ringworm
Common infections of the fingernails or toenails. A common fungal skin infection that often looks like a
circular rash.

Vaginal candidiasis
Caused by the yeast Candida, also called a “vaginal Candida infections of the mouth, throat,

yeast infection.” and esophagus
Caused by the yeast Candida, also called “thrush.




AEPUATOPLTA > ETTITTOANG ULKNTIOOEIC

‘A unique group of fungi that infect

keratinous tissue and are able to invade

the hair, skin, and nails of a living host.”

g
5 5@

|

tinea unguium | tinea pedis h tinea tinea corporis

tinea cruris 8



Agpuaroguriec - Tinea

* LLXVOTEPN HOPPI HUKNTIACEWDY * INMUAVTIKFA OIKOVOMIKHA
HETAKIVNON TTANBLOUY empapovvon yia Ta CLOTAUATA
KAIIATIKEG KAl KOIVGVIKOOIKOVOUIKEG LYEIOVOUIKNG TTEPIOaAYNG

AAAQYEG :
aAOYIoTN XPHON TOTHKGY e HIA: >8.000.000 $/¢10G VIO

QAVTIMLKNTIKGV PAPUAKWV OTOXELUEVN BeparTTeia
‘ * Ymotipnon moayHaTIKod KOGTOUG

* ALENON TNG ETTITITOONG
TTAYKOOMIWG: 20-25% mMAnGvopoL

Havlickova B., et al. Mycoses 2008 Benedict K., et al. Clin. Infect. Dis. 2019
Zhan P., et al. Mycopathologia 2017 Fiammenghi E., et al. Farmeconomia Health Econ. Ther. Pathw.




Alakpion SepuaToPLT@YV - Tadivounaon

AlaKpivovTal o€ auTa oL Ta&ivopovvral o€ 3 yévn
mpogpXovral 1. Microsporum

v amo Tov Avepw o — 2. Trichophyton
ANOPQIMODIAA

v amo 1a {oa — ZQODIAA
v' amo 10 £6apog — FTEQ®INA

3. Epidermophyton

N pr— g i &
;\ﬂj@\ .., ‘,

Microsporum 1 richophyton ~ Epidermophy S




AAAayn eménuioAoyiag SEPUATOPLTWTEDY

TIG TEAELTAIEG SLO SEKAETIEG, '
aAAayn emdnuioAoyiac otny Ivéia:

1. Av§non ToL GLVOAIKOL
EMTOAACTHOL TOL av&averal,
UAAAOV AOY® TNG avénNoNG TNG
UEONG BEPUOKEATIAG
TTEQIBAAAOVTOC KAl TNC LYPATCIAG
OXETICOUEVA PE TIPOCPATOLGS
OoOPRAPOLS KAVOWVEG.

2. AAN\ayn o1a KAIVIKG
XAPAKTNEIOTIKA: TTIO EKTETAUEVEG,
£CAIDETIKA PAEYUOVWEEIC PAOREC
KAl JIQ JETATOTTION OTOLG
QITIOAOYIKOUG TTAPAYOVTEG.

— T. mentagrophytes ITS VIl ¢ artia Red countries: endemic cases
yia mave amno 1o 90%, evo Purple counfries: imported cases
TPONYOLUEV®G NTav 1o T. rubrum Green countries: country sources of imported
cases

Emerging Infectious Diseases *

(2]low. counirrizs i
www.cdc.gov/eid « Vol. 28, Jan 2022 llovs, counirzs sporadic human cases

Blue, countries: animal infections (and India).



IvSia: amo T. rubrum —
T. metagrophytes

» 1 TMEPICTATIKADV SEPUATOPLTIOV ATTO : |

Trichophyton mentagrophytes
(recalcitrant dermatophytosis)

".M‘—

T. indotineae

CORRESPONDENCE | VOLUME 18, ISSUE 3, P250-251, MARCH 01, 2018 ‘tinea haS become an Indian
Frankenstein's

Emergence of recalcitrant dermatophytosis in India :
monster

Anuradha Bishnoi » Keshavamurthy Vinay Sunil Dogra

Tépac Frankenstein

Published: March, 2018 . DOI: https://doi.org/10.1016/51473-3099(18)30079-3

Friedman D., et al. Emerging Fungal Infections: New Patients, New Patterns, and New Pathogens. J Fungi (Basel). 2019.




Fungal Antimicrobial-resistant Ringworm Infections

Diseases Emerging in the U.S.

Severe antimicrobial-resistant In early 2023 dermatologists These infections are emerging Healthcare providers: Contact
T. indotineae infections (a type worked with NY labs and CDC in the U.S. and require advanced your local health department
of ringworm) are widespread to identify the first 2 U.S. cases. molecular methods to confirm cases. / if you suspect a patient has

in South Asia. e T. Indotineae.

[
LR
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MUKNTIKEG AOINGEEIC ATTO EVENUIKOVES MOKNTEG

Fungal diseases that affect people who live in or travel to certain areas

Blastomycosis

Caused by the fungus Blastomyces, which lives in moist
soil in parts of the United States and Canada.

Cryptococcus gattii infection

Caused by Cryptococcus gattii, which lives in tropical
and sub-tropical areas of the world, the United States
Pacific Northwest, and British Columbia.

@:Dccidiuidumy@

Caused by the fungus Paracoccidioides, which lives in
parts of Central and South America and most often
affects men who work outdoors in rural areas.

@dinidnmycnsis (Valley Fever) >

Caused by Coccidioides, which lives in the
southwestern United States and parts of Mexico and

Central and South America.

istoplasmosis

Caused by the fungus Histoplasma, which lives in the
environment, often in association with large amounts

of bird or bat droppings.

Aipoppol HOKNTES




Invasi

Immu
risk, o
affeci

Biology of Cryptococcus gattii

Environmental Form Host-assoclated Form

Cryplococous galtil lives as a yeast in the environment (1), usually in association with certain trees or soil around trees. Humans and ani-
mals can become infected with . gatfil after inhaling airborme, dehydrated yeast cells or spores (2), which travel through the respiratory
tract and enter the lungs of the host (3). The small size of the yeast and/or spores allows them to becoms lodged deep in the lung tissue,
The erwircnment inside the host body signals C. gaftii to transform into its yeast form, and the cells grow thick capsules te protect them-
sehves (4). The yeasts then divide and multiply by budding. After infecting the lungs, C. gaftii cells can travel through the blooadstream
{5)—either on their own or within macrophage calls— toinfect other areas of the body, typically the central nervous system (&),

F180S2-A




Cryptococcus gattii Brifish Columbia,

Vancouver Island, India ink

the U.S. Pacific
Globally distributed fungal pathogen, Northwest (Oregon

— traditionally described more frequently in fropical and W°§hmg.t°n)'
. and California.
and subtropical areas,

— it can adapt to different temperate settings.
« 11-33% of cryptococcal infections
» Invasive disease is life-threatening

« Immunocompromised individuals are at higher
risk, but healthy individuals can also be

affected. v critically ill,

mortality commonly ranges

vimmunocompromised,

volder age and

v pre-existing immunosuppression
(e.g.oral corticosteroid use, organ
impairment).




MUKNTIKEG AOINGEEIC ATTO EVENUIKOVES MOKNTEG

Fungal diseases that affect people who live in or travel to certain areas

Blastomycosis

Caused by the fungus Blastomyces, which lives in moist
soil in parts of the United States and Canada.

Cryptococcus gattii infection

Caused by Cryptococcus gattii, which lives in tropical
and sub-tropical areas of the world, the United States
Pacific Northwest, and British Columbia.

@:Dccidiuidumy@

Caused by the fungus Paracoccidioides, which lives in
parts of Central and South America and most often
affects men who work outdoors in rural areas.

@dinidnmycnsis (Valley Fever) >

Caused by Coccidioides, which lives in the
southwestern United States and parts of Mexico and

Central and South America.

istoplasmosis

Caused by the fungus Histoplasma, which lives in the
environment, often in association with large amounts

of bird or bat droppings.

Aipoppol HOKNTES




KokkioeiSoOKmOoN: AOY® TTAyKOOoHIag bITEPOEppavon:

Biology of Coccidioidomycosis
[ .__:. .~ Environmental Form 'QT‘ Host-assoclated Form
-

|

hitps://www.cdc.gov/fungal/diseases/coccidioidomycosis/causes.html

In the environment, Coccidioides
spp. exists as a mold (1) with
septate hyphae. The hyphae
fragment into arthroconidia (2),
which measure only 2-4 upm in
diameter and are easily aerosolized
when disturbed (3).

Arthroconidia are inhaled by a
susceptible host (4) and settle into
the lungs. The new environment
signals a morphologic change, and
the arthroconidia become
spherules (5). Spherules divide
internally until they are filled with
endospores (6).




MNaykoopia vrepOEppavon:
aAAayn eménuioAoyiag evONUIK®V HLUKNTIACE®V

Re-drawing the Maps for Endemic Mycoses
Mycopathologia 2020; 185:843-865
Nida Ashrafl - Ryan C. Kubat - Victoria Poplin - Antoine A. Adenis -

David W. Denning * Laura Wright * Orion McCotter - llan S. Schwartz -

Brendan R. Jackson * Tom Chiller - Nathan C. Bahr

ﬂ Journal of
\l [ungi
Review

Emerging Fungal Infections: New Patients,
New Patterns, and New Pathogens

Daniel Z.P. Friedman'®' and Ilan S. Schwartz *



MNaykoopia vrepOEppavon:
aAAayn eménuioAoyiag eVONMIK®V HLUKNTIATE®V

= Ol TPEIC TTIO KOIVEC YEDYPAPIKA TTEQIOPICHEVES, ULKNTIOTEIC ATTO
SIHOPPOLGS PLKNTEC (EVONUIKESC MLKNTIACEIC) OTN B. ApEPIKN eival n
KOKKISI0EISOHLK®ON, N ICTOTTAQOM®ON KAl N PAACTOHLK®ON.

» [NooopaTta edopeva LTTOSNAWVYOLYV OTI O YEWYPAPIKES TTEQIOXEC
ALTWYV TV PLKNTWV EXOLV ETTEKTAOEI.

Blastomycosis Histoplasmosis




loToTTAQON®ON

Biology of Histoplasmosis

Environmental Form Host-assoclated Form

Estimated Areas with Histoplasmosis

) f e

7
J | O A RN
CI_I\,. IVIVIVYIN IVIUIN IVIUIITUI VVI\I)’ I\U|~J JVUV. VOV /T VOV, Iu)’lul IVIL 1 Ule 1 LLIVIO TTTITTIVI IV IVITU IVIICTUVIVIL . L005,45.435‘4]




loToTTAQON®ON

= Outbreak of Acute Febrile Respiratory
liness Among College Students ---
Acapulco, Mexico, March 2001

= 229 American college students
pulmonary symptoms at spring break

= All in the same hotel in Acapulco
» Calinda Beach Hotel.

= Risk factor: frequent use of the
staircase

= Transmission: poftting soillll

CDC. MMWR Morb Mortal Wkly Rep 50:359-360; Taylor ML et al. FEMS Immunol Med Microbiol . 2005;45:435-41



loToTTAQON®ON

Estimated areas with histoplasmosis
B -5 likely © be hyperendemic
- Areas where cases likely oocur regulary

- Areas with reports of locally acquined cases .

Mote: Histoplasmosis has a worldwide distribution,
and cases ooour outside these areas



MUKNTIKEG AOIHWEEISC 0 AVOTOKATECTAAHEVOLS
aoBgeveig

Fungal diseases that affect people with weakened immune systems

Weakened immune systems can't fight off infections as well, due to conditions such as HIV, cancer, organ transplants, or

certain medications.

Aspergillosis
An infection caused by Aspergiflus, a common mold
that lives indoors and outdoors.

Candida auris infection

Emerging, often multidrug-resistant fungus found in
healthcare settings that presents a serious global
health threat.

Invasive candidiasis

A serious infection that can affect the blood, heart,
brain, eyes, bones, and other parts of the body in
hospitalized patients.

Candidiasis

Candida normally lives inside the body and on the skin
without causing any problems, but can cause infections
if it grows out of control or if it enters deep into the
body.

Cryptococcus neoformans infection

Can infect the brain, causing meningitis, and is more
likely to affect people with HIV/AIDS.

”
Pneumocystis pneumonia (PCP)

ur'fmvecﬁ.

A serious infection caused by the fungus Prneumocystis

Mucormycosis

A rare but serious infection caused by a group of molds
called mucormycetes.

Talaromycosis

Caused by Taloromyces, a fungus that lives in
Southeast Asia, southern China, or eastern India.







Candida spp.

C. albicans

e common member of
the microbiota - no
harm in healthy
condifions

» Crifically ill and
immunocompromised
patients

* IC of:
— blood (candidaemia),
heart,
central nervous system,
eyes,
bones and
internal organs
« overall mortality
ranging from 20% to
50%

Nakaseomyces glabrata
(C. glabrata)

« commensal yeast
which can cause IC

« Risk factors include
those impacting host
Immunity

« mortality at 30 days up
to 20-50%

« preventative measures
for invasive disease are
not well established

C. tropicalis

« commensal yeast -
member of the
microbiota which can
cause IC

« critically ill and
immunocompromised
patients

« mortality 55% to 60% in
adults and 26% to 40%
in paediatric patients.



Candida spp.

C. parapsilosis

commensal yeast with
pathogenic potential

form biofilms - o
particular concern for
central venous catheter
infections.

mortality ranging from
20% to 45%.

Pichia kudriavzeveii
(C. krusei)

opportunistic
pathogenic yeast

common member of the
human microbiota.

nosocomial infection
that especially affects
critically ill and
immunocompromised
patients

overall mortality ranging
from 44% to 67% in adult
patients.

intrinsically resistant to
fluconazole

resistance to other azoles

and echinocandins is low
(0-5%).



Distribution of most frequently species of Candida other than C. albicans

G. Quindos. Rev Iberoam Micol. 2014;31:42-48
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~  — C.parapsilosis-
11“ [ auiil.. ..

C. parapsislosis : neonates and young
adults. This species usually has an
exogenously origin and contaminates

Candid: ilosi: o o .
haiahdnsll medical devices, causing central
Candida glabrata venous catheter-associated
XN\ Candida tropicalis candidaemias

@4 Candida dubliniensis ¢ qndida dubliniensis : the areas represent those places reporting more than 2% of blood
isolates corresponding to this species)



Distribution of most frequently species of Candida other than C. albicans

G. Quindos. Rev Iberoam Micol. 2014;31:42-48

i

C. glabrata, C. tropicalis & C. krusei : older
patients (>65 years) with important risk factors : -
» abdominal surgery, linates 4 L PO

« solid tumors al Hum -
- hematological malignancies, ~ par !

* fransplants, and/or
 prolonged treatment with corticoids

olaces reporting more than 2% of blood

isolates corresponding to this species)



Article

Increasing Incidence and Shifting Epidemiology of Candidemia
in Greece: Results from the First Nationwide 10-Year Survey

Vasiliki Mamali !, Maria Siopi 2 . Stefanos Charpantidis 3, George Samonis 4 Athanasios Tsakris °(,
Georgia Vrioni >* and on behalf of the Candi-Candi Network *

« 28 Greek centres during the period 2009-2018.

« Overall, 6.057 candidemic episodes occurred during
the study period, with 3% of them being mixed
candidemias.

« The average annual incidence was 5.56/100,000

inhabitants, with significant increase over the years (p
=0.0002).

J. Fungi 2022, 8, 116




Species distribution of Candida bloodstream isolates and temporal
changes in candidemic episodes per 100,000 inhabitants
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« significant differences between the isolation rates of C. albicans (red arrow) and
C. parapsilosis species complex (green arrow) (p <0.0001)

Mamali V. et al. J. Fungi 2022, 8, 116



Trends of C. parapsilosis SC to fluconazole resistance and of C.
glabrata SC to echinocandin resistance.

Resistance to fluconazole was 3 -o- Fluconazole-resistant C. parapsilosis SC
detected in 20% of C. parapsilosis +@ Echinocandin-resistant C. glabrata SC
SC isolates, with a 4% of them being
pan-azole-resistant.

A considerable rising rate of
resistance to this agent was
observed over the study period (p <
0.0001).

Echinocandin resistance was found
in 3% of C. glabrata SC isolates, with
/0% of them being pan-
echinocandin resistant. 0
Resistance rate to this agent was v
stable over the study period.

p<0.0001

% Resistance rate

Mamali V. et al. J. Fungi 2022, 8, 116



Candida auris

Invasive candidiasis: life-threatening disease with
high mortality.

high outbreak potential (already produced several
hospital outbreaks)

Intrinsically resistant o most available antifungal
medicines and some strains are pan-resistant.

Difficult to identify by conventional techniques.

Preventive measures are not well established.

— thermoresistant and partially resistant to commonly use
disinfectants.

The overall mortality of invasive candidiasis

with C. auris




ari pag amacxoAsi wg Candida auris:
«qvq&uépgvo 1TC190Y6V0)) ; A drug-resistant germ that

spreads in healthcare facilities

It causes serious infections. C. auris can cause bloodstream infections and even death, particularly in
hospital and nursing home patients with serious medical problems. More than 1 in 3 patients with invasive
C. auris infection (for example, an infection that affects the blood, heart, or brain) die.

It’s often resistant to medicines. Antifungal medicines commonly used to treat Candida infections
often don’t work for Candida auris. Some C. auris infections have been resistant to all three types of
antifungal medicines.

;::‘. I’s becoming more common. Although C. auris was just discovered in 2009, it has spread quickly and
“‘,,' caused infections in more than a dozen countries.
oy

It’s difficult to identify. C. auris can be misidentified as other types of fungi unless specialized laboratory
technology is used. This misidentification might lead to a patient getting the wrong treatment.

It can spread in hospitals and nursing homes. C. auris has caused outbreaks in healthcare facilities and
can spread through contact with affected patients and contaminated surfaces or equipment. Good hand hygiene
and cleaning in healthcare facilities is important because C. auris can live on surfaces for several weeks.




EménuioAoyia —
TTAyKoouia Siactropa

« Since its discovery, C. auris has
. caused a ‘stealthy pandemic’,
emerging across the globe and is
now recorded in all continents

except Antarctica
Available online at www.sciencediract.com i Opkaaaln
_ ScienceDirect MiCFObi0|Ogy
ELSEVIER
Global epidemiology of emerging Candida auris
Johanna Rhodes and Matthew C Fisher @C"’“M“"‘
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REVIEW
Chakrabarti and Sood, Journal of Medical Microbiology 2021;70:001318
DOI 10.109%9/jmm.0.001318
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On the emergence, spread and resistance of Candida auris: host,
pathogen and environmental tipping points

Arunaloke Chakrabarti* and Prashant Sood

2016 * e 4
*

2018 ‘ ‘.- v ,“

L
Cument Opinion in Microbiology




H KAIpaTikn aAAayn @G aitia Hpavions VEQV,
(avOekTIK@OV) TaBoyovawyv - 1o mapadeiypa tng C. auris

raising the ambient climate Rural environment
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Candida auris previously existed as a
ni I e that gain // // 0
inermotcirance and ainty wlerance ilirme Casadevall A et al. mBio 2019;10:€01397-19.
change on the wetland ecosystem. eventually led C. auris into health care
- environments. ot I
& Narrative review

Climate change, animals, and Candida auris: insights into the

Environmental Candida auris and the Global Warming : : .
ecological niche of a new species from a One Health approach

Emergence Hypothesis

Victor Garcia-Bustos " %, Marta Dafne Cabanero-Navalon , Alba Ruiz-Gaitan ">,
Miguel Salavert 2, Maria Angeles Tormo-Mas ', Javier Peman '
———

mBio 2021:12:e00360-21 Clin Microbiol Infect 2023:29:858

Arturo Casadevall,® () Dimitrios P. Kontoyiannis,” Vincent Robert®




Tree scale: 0.1+—

Clade Il

Clade IV

Clade Il

Tracing the Evolutionary History and
Global Expansion of C. auris Using
Population Genomic Analyses

mBio 11:€03364-19. https://doi.org/10.1128/mBio.03364-19.




Moia n karaywyn tng C. auris ;

J AMERICAN
o SOCIETY FOR
MICROBIOLOGY

OPINION/HYPOTHESIS
Clinical Science and Epidemiology

Bio

On the Origin of Candida auris: Ancestor, Environmental
Stresses, and Antiseptics

Megha Sharma,* ' Arunaloke Chakrabarti®

= Clade |
Indo-Pak famines —z
Tsounami Ss

- §2 Cladell

Common The Great Trek 58
ancestor ® o= Clade Ill

Qil Crisis
?Tsounami |

®5 Clade V

| 1 1 I I 1

C. 200Ma 339 175 140 34 0

Sharma M, Chakrabarti A. 2020. mBio 2020;11:e02102-20.

NeOTEQOG KOIVOG TTpoyovocg 140, 339, 175, 34

£TN TTPIV YIa kKAadoug I, I, Il kar IV avTtioToIxa:

% 1880-1890 Aoipoi o€ Ivéia kai Makiorav—
ammoénpavon ekTacewy. BonBeia ammo
Bpetavia oe auTég kal Tn Laouvdikn Apapia

(KAadog 1)
% Xeiopoi 1677 oe lamwvia, 1681 N. Kopéa —

Toouvapl (KAadog i)

% 175 &tn rp1v (1835-1845): MeydaAn
Metakivnon avhpwTiwy oTnV AQPIKN
(KAasoc i)

% 1985-1989 e€opu&eig meTpeAaiov (KAadog IV)

% 2002: yeyaAng éKTaong TooLvapi oTo lpdv

(KAGSog V)




IVOXETION AVTOXNGS AVAAOYA TOL PLAOYEVETIKOL KAGSoL

)

i

South Asia
East Asia
Africa

South America

TABLE 1 Frequency of antifungal drug resistance among Candida auris isolates by clade

Frequency (%) of antifungal drug resistance in isolates (n)

Fluconazole Amphotericin B Micafungin
Clade (n) Susceptible resistant resistant resistant MDR= XDRet
Clade | {(118¢) 3 (4) 97 (114) 47 (54) 6 (7) 45 (53)] 3 (4)
Clade Il (7) | 86 (6) 14 (1) 0 (0) 0 (0) 0 (0) 0 (0)
Clade Il (51) 2 (1) 0 (0) 8(4) 00
Clade IV (120) [ 31 37) 59 (71) 11 (13) — 9(11) _ 10(12)] 0(0)
Total (296) 16 (48) 80 (236) 23 (67) 7 (22) 2369 1(4)

aMDR, multidrug resistance to two major antifungal classes.
EXDR, extensive drug resistance to three major antifungal classes.
“Complete AFST data for & of the 126 clade | isolates were missing.

Chow NA et al. mBio 11:€03364-19. https://doi.org/10.1128/mBio.03364-19.



Number of C. auris cases
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Increasing number of cases
and outbreaks of C. auris in
the EU/EEA, 2020-2021

l e - .
2013 2014 2015 2016 2017 2018 2019 2020 2021
M Bloodstream infection Other infection ™ Carriage Undetermined

Kohlenberg A., Monnet DL.,
Plachouras D, Candida auris survey

collaborative group
Euro Surveill. 2022 Nov;27(46):2200846
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Stage 0: No cases of C. auris infection or colonisation

Stage 1: Only imported cases of C. auris

Stage 2: Only sporadic cases of C. auris or of unknown origin
Stage 3: Sporadic outbreaks of C. auris have occurred without or
with only limited inter-facility spread

Stage 4: Multiple outbreaks of C. auris with verified or plausible
inter-facility spread have occurred

Stage 5: C. auris is endemic in parts of the country (regional
spread).
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Cryptococcus neoformans

« Opportunistic fungal pathogen.

« Cryptococcosis is acquired through the
respiratory route when fungi are inhaled India ink
from the environment

— initially affects the lungs but can spread to

— the central nervous system (cryptococcal
meningitis) and

— blood (cryptococcaemia). v’ HIV infection, .

viatrogenic immunosuppression,

v autoimmune disease,

. . vdecompensated liver cirrhosis.
mortality ranging
especially in patients with HIV infection







Noipwén amo Aspergillus spp

IMMUNOSUPPRESSION

Invasive

Semi-invasive

Disseminated aspergillosis
Pulmonary aspergillosis

Invasive sinusitis

Semi-invasive

tracheobronchitis

Chronic necrotizing

Saprophytic

Allergy

Mycetoma (aspergilloma)

Allergic disease ABPA

Infect Dis Clin North Am 2002;875



Aspergillus spp.

A. fumigatus
> 60%

A. flavus
10-15%

A. terreus
~ 5%




Aspergillus fumigatus

Globally distributed ubiquitous environmental mould T N
with pathogenic potential.

Invasive infections (invasive aspergillosis, I1A),

— mainly in the respiratory system, | - |
— but can disseminate to other organs,
— particularly the central nervous system 3 :

|A is geographically variable, ranging from < 1% to 5-10%;
Resistance to azoles is concerning.

v haematological malignancy,

Mortality rates in those with v’ chronic lung disease,

azole-resistant A. fumigatus v transplantation (both solid and bone marrow),
infection are high v’ corticosteroid therapy,

and have been reported to be v neutropenia and

v chronic liver disease




Aspergillus avOekTIKOG oTIGC AlOAEG

Azole Resistance in Aspergillus
fumigatus: A Consequence of
Antifungal Use In Agriculture?

Sarah Berger®, Yassine El Chazli", Ambrin F. Babu™ and Alix T. Coste*

Institute of Microbiology, Uiniversity Hospital Centfar, Universily of Lausanns, Lausanne, Swilzerand

REVIEW

Fungicide effects on human fungal
pathogens: Cross-resistance to medical drugs
and beyond

Rafael W. Bastos', Luana Rossato?, Gustavo H. Goldman '@+, Daniel A. Santos 3P+

Berger S, et al. Front. Microbiol. 2017;8:1024; Bastos RW, et al. PLoS Pathog. 2021;17:€1010073.



MoULKOPHLKNTES (ZLYOHLKNTES)

IuxXvOoTEPa Yévn:

Rhizopus

Lichtheimia
(Absidia / Mycocladus)

Cunninghamella bertholletiae -l =
60




Mucorales

Large group of fungi consisting of different genera.

» Globally distributed and cause a wide spectrum of
infection termed mucormycosis.

« After spore inhalation,
— commonly affect the lungs and sinuses, and
— can spread to the eye, central nervous system and
gastrointestinal tract
» Through skin breaks and after burns or other
traumatic injuries

» Inherently resistant to fluconazole, voriconazole
and echinocandins

v immunocompromised patients

. . v’ cancer and A
mortality ranging v transplant patients

in adults v'poorly controlled diabetes mellitus
in children v tfrauma injuries




COVID-19: mapayovreg Kivévbvou yia CAM

S5ARS-Co\-2

immune dysregulation
hyperglycemia
hyperferritinemiafiron overload
endothelial damage

Steroids

hyperglycemia
imMmunosuppression

COVID-19
Associated
Mucomycosis
(CANM)

Diabetes mellitus

hyperglycemia/ketoacidosis
phagocyte dysfunction

Environment
{outdoor / indoor)

high AMucorales burden
expanded healthcare capacity

Traditional host-factors

solid organ transplant
hematological malignancy
immunosuppressive therapies
prolonged ICU stay




F rium . F. solani species complex
usarium spp F. proliferatum

« Group of pathogenic moulds, globally ~
distributed - mostly in tropical regions, AN =g
saprotrophs: V7 A
— insoil, f '/

I I N

— decomposed organic matter and plants. .
* invasive fusariosis,

— mainly of the respiratory system and

— the eyes (keratitis), but can also disseminate ===

— to the cenftral nervous system and other organs 7

» F. solani: reduced susceptibility to azoles
compared with non-F. solani species

v" acute myeloid leukaemia,

. v allogeneic HSCT,
Mortality rates (30-day) ranged v cytomegalovirus reactivation and
v presence of skin lesions positive for

Fusarium spp. at baseline.




Talaromycosis - Epidemiology

« Dimorphic fungus T. marneffei
« Endemic throughout southeast Asia

» Highly endemic in northern Thailand, Vietham,
Myanmar, Hong Kong, Taiwan, southern China, and
northeastern India

« HIV is a maijor risk factor for talaromycosis

— Injust over two decades, the HIV epidemic has
transformed talaromycosis from a rare infection to a .
leading HIV-associated opportunistic infection in
southeast Asia, accounting for up to 16% of HIV-
associated hospital admissions.

— Furthermore, the fungus is the second leading
cause of HIV-associated bloodstream infections
and death in Vietnham and southern China, with @
mortality of up to 28%

BMC Infect Dis. 2019 Aug 9;19(1):707




AAAEG Aoy éeic kal TpoPAnuarTa vyeiag oxeTi(opeva
ME HOKNTEG

Other diseases and health problems caused by fungi

Fungal eye infections

Rare infections that can develop after an eye injury or
after eye surgery.

Sporotrichosis

Caused by the fungus Sporothrix, which lives
throughout the world in soil and on plants.

Mycetoma

Caused by certain types of bacteria and fungi found in
soil and water, typically in rural regions of Africa, Latin
America, and Asia.

Healthcare-Associated Fungal Meningitis

Rare life-threatening fungal infection that causes
swelling of the areas around the brain and spinal cord.



[EY) MYKHTOMA

O¢peileral:
* Xg POKNTES (EL-HLKATOHA)
* Y& BakTNEIA (AKTIVO-JLKATWOHA)

Ta KLPIOTEPA AiTIA TOL ELHLKNTOHATOG Eival:
* MOKNTEG TOL £€6APOLE KAl TV PLTWV
- Madurella mycetomatis (Appikn & Ivéia)
- Pseudallescheria boydii (HMA)
- Madurella grisea
- Leptosphaeria senegalensis

Apopa

* EvhAikeg 20-40 etV

* Kupiwg avdpeg

* EkTEONKAV OTO TTABOYOVO PECW
5pa0TNEIOTNTAC OTNV LTTAIBPO KAl £i0060
TOL POKNTA PETA ATTO TOALKATIOUO TOLG

Madurella mycetomatis




2IOROIRIXQ2H

Ocpeileral:
Sporothrix schenckii (campoOpuLTO
£6APoLC, ELAOL KAl AANGDV PULTIKNG
TTOOEAELONG LAIKGWV)

BpiokeTai:
Y€ LYPA KAipaTa: AATIVIKA APEQRIKN,
ALOTPAOAIQ,
Acia & Appikn

NpokaAci:
YmoSopia Kal cuoTNHATIKA ACIH®EN

NpooPBaAAer:
EVAAIKEG AvEpeg (TTOL aoxOAOLVTAI UE
QAYPOTIKEG EPYATIES, WG ATTOTEAECUA
TOALUATIOUOL TOLG )

‘Exel atropovwOei ammo: o1Itdpl, xaua, ELAQ,
aykaBia, ToIaVTA@PULANEG, TTEQITTOUATA
{wv Oxi ammo {vTava puTda

PN T

AePUATIKA KAl LTTOSOPIA 0iSIa KAl EEEAKWTEIC
KATA PNKOG Aeppayyeiwy oxnuaTtiloviag 1o
«OTTOPOTPIXOEISESH TTIPOTLTIO (pattern)



AAAEG Aoy éeic kal TpoPAnuarTa vyeiag oxeTi(opeva
ME HOKNTEG

Other diseases and health problems caused by fungi

Fungal eye infections

Rare infections that can develop after an eye injury or
after eye surgery.

Sporotrichosis

Caused by the fungus Sporothrix, which lives
throughout the world in soil and on plants.

Mycetoma

Caused by certain types of bacteria and fungi found in
soil and water, typically in rural regions of Africa, Latin
America, and Asia.

Healthcare-Associated Fungal Meningitis

Rare life-threatening fungal infection that causes
swelling of the areas around the brain and spinal cord.
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UPDATE

The NEW ENGLAND
JOURNAL of MEDICINE OkTPpIo 2012: avapopd ammd CDC
HOME | ARTICLES & MULTIMEDIA = | ISSUES = | SPECIALTIES & TOPICS = | FOR AUTHORS = | €n|6r]UiG HUKnTlth ur]VIYYiTI6Og 08

otormaL ArrrcL OXEON UE ETTIOKANPISIES EVETEIC UEOBLA-

Fungal Infections Associated with Contaminated TTpEcSVICO)\(')VI’]Q 8
Methvlprednisolone in Tennessee

Marion A. Kainer, M.B., B.S., M.P.H., David R. Reagan, M.0., Ph.D., Duc B. Nguyen, M.D., Andrew D. Wiese, M.F
Wise, Ph.D., Jennifer Ward, M.5., Benjamin J. Park, M.D., Meredith L. Kanago, M.S.P.H., Jane Baumblatt, M.D., M
Schaefer, M.D»., Brynn E. Berger, M.P.H., Elyn P. Marder, M.P.H., Jea-*"oung Min, Pharm.D., M.P.H
Ph.D., Rachel M. Smith, M.D., John Dreyzehner, M.0., M.P.H., and Timothy F. Jones, M.D. for the T
Inwestigation Team

M EnglJ Med 2012, 367:2154-2203 | December &, 20‘12' DOl 10.1056/MNEJMoa 1212572

'‘OAa Ta okevLAoPATA ATTO TO i8I0
(POAPUOKEIO:
New England Compounding
Center (NECC, Framingham,
MA)

[ 11 —-11cases
I 12 — 40 cases
I = 41 cases




Exserohilum rostratum

PAS stained
section from a
mucous plug
showing septate
fungal hyphae.

Cultures of Exserohilum
rostratum are grey to
blackish-brown, suede-like
to floccose in texture, and
have an olivaceous black
reverse

Conidia are straight, curved
or slightly bent, ellipsoidal to | ~
fusiform and are formed | |
apically through a pore

(poroconidia)

'Ecdg AbyovoTog 2013: 749 mrepimtooelg o€ 20
TTONITEIEG; 63 (8%) kaTeANEQV.

« ekTEONKAV 13.000 avBpwTtIOI

* KATAYPAPN TTEQICTATIKGWV Kal 10 prnves amo
TNV ATTOCLECN TOL PAPPAKOL

NolpdEeIg: unviyyitda,
OTTOVSLAIKN/TTAPACTIOVOLAIKA AOIUEN,
apBpitda,

EykepaAiko

TLVNOWG: KEPATITISA KAl SEPUATIKES AOIUWEEIC




Fungal Meningitis Outbreak Associated with Procedures
Performed under Epidural Anesthesia in Matamoros,

Mexico

This page was last updated on 10/27/23. Updates will be made as new information becomes available.

Case Types

Persons under investigation
(People with no symptoms' or symptoms are unknown,
spinal tap results pending or unknown)

Suspected cases
(Symptoms consistent with meningitis, spinal tap results

pending or unknown)

Probable cases
(Spinal tap results suggest meningitis;? fungus not isolated)

Confirmed cases
(Fungus detected from samples?)

Deaths*

Case Counts

151

14

10

12

Cennen

River Side Surgical Center and Clinica K-3)
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Ol HUKNTEG TTAPAYOLV (HLKOTOEIVEGH

«  O1 pLkOTOEIVEG €ival SELTEPOYEVEIC YETAROAITEC HLKNTWY TTOL TTAPAYOVTAI

KLPIWCS aTTO £ibn TV Aspergillus, Penicillium, Fusarium, Alternaria.

« BpiokovTal g OAO TOV KOOHO WG PLOTIKOI HOALVTEG O€ TTOANG ayabd
(PLTIKNG TTOOEAELONG, EIIKA OF:

SNUNTEICKA, KAPTTIOVG HE KEALPOG, EACIOLXOLS OTTOPOLG,
PEOLTA, ATTOENPAPEVA PEOVLTA, AAXAVIKQ,

KAKAO KAl KOKKOLC KAPE,

KQQOi, UTTopaq,

BOTavVa KAl PTTaxapika.

« MTTops¢i emmiong va PpeBoLyY o€ TPOPINA TTOL TTPoEPXoVTal amo {wa, eav Ta
(WA TOPWVE HOANLOUEVEG (WOTPOPES, SNAadn

KOEQG, aLbyq, YOAQ, KAl TTAPAYWYA YOAQKTOC

Bryden,W.L. Anim. Feed Sci. Technol. 2012;173:134-158; Marin, S. et al. Food Chem. Toxicol. 2013;60:218-237



Alakpion avaloya HE To TTOTE SnUiovpyoLVTAI

« Mukortoéiveg:
— TTOL TTAPAYOVTAI GE KAANIEQYEIEC
SNUNTEIAKWY TIPIV I AHECT WG HETA
TN OCLYKOMISN, KLPIWCS ATTO
Fusarium spp., kai

— AmoOnKeLONG, TTOL EKKPIVOVTA
KLPIWCS atro Aspergillus kai
Penicillium spp. kata TN SIQPKEIC
NS £NPAvVoNg TV
EUTTOQELUATWV KAI TNG
ammoBnkeLONG

Open field
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Ol TPOYPEG HE TNV LYNAOTEPN TTEPIEKTIKOTNTA O& HLUKOTOEIVEG

Koi©apl
2ITOP! bW

' s o R alcoholic
KO )\CI HT[O Kl beverages
AAKOOAOLXA TTOTA
YOKXOPOKAAAWO \ ‘
YAKXAPOTELTAG 7 | = | B

' cottonseed peanuts
BauRakooTiopog
APQATTIKA PIOTIKIA
YIKOAN F Sah
ZK)\r]p('] TUp|d - sorghum 4 hard cheeses




KupioTtepa €idn puokoToivev

Mycotoxin Acronym Spedes producing
Aflatoxins B1, B2, G1, G2 AFB1 Aspergillus section Flavi
AFB2 o ' o
AFCI Aflatoxins ammo Aspergillus
AFG2
Alternariol AOH Alternaria alternata
Alternariol monomethyl ether AME Alternaria alternata, A solani R
Tenuazonic acid TeA Alternaria alternata, Alternaria Trichothecenes,
Altertoxins ALTs A EE'I".IL.IE.S!H‘!& Zearqlenone' fumonisins
Altenuene ALT Alternaria alternata
Alternaria alternata B1 and 32, Kdal
fﬂeauvericin BEA F. sporotrichioides, F. poae, .
F. langsethine, Fusarium section GVGSUOHSVCQ
Liseola, Fusarium avenaceum HLUKOTOEIVEG
Enniatins EMNs Fusarium avenaceum, F. tricinctum f I.f o
Fusaproliferin FUS F. poae, E langsethiae, F. sporotrichioides ( USGprO rerin,
F. proliferatum, F. subglutinans moniliformin
anniIifnrmin MOMN Fusarium avenaceum, F. tricinctum, Fusarium section Liseo . !
ool alkalod ) GV iCEDs DIITLTEd (o alfricana, Neoty phodium spp. beGUVGI'ICIn, Kdal
Fumonisins B1, B2 FB1, Fusarium section Liseola enniaﬁns)
EB2
[ Ochratoxin A OTA Aspergillus section Circumdati amo Fusarium
Aspergillus section Nigri . . . o _emre
Penicillium verrucosum Ochratoxin A amo Aspergillus & Penicillium
G Penicillim nordicum
Patulin _ PﬁT I_’enﬁ‘i!!im EXPANSUT, Bygm':iamis nivea, Aspergillus davatus
(" HT-2 and T-2 toxin (type A trichothecenes) HT-2 Fusarium acuminatum, F. poae,
T-2 F. sporotrichicides, F. langsethine
Deoxynivalenol (type B trichothecenes) DON Fusarium graminearum, F. culmorum, F. cerealis
\__Zearalenone ZEN Fusarium graminearum (F roseum), F. culmorum, F. equiseti, F. cerealis. F. verticillioides, F. incarnatum

Marin, S. et al. Food Chem. Toxicol. 2013;60:218-237



NMNaBoyovog §paon HukoTogIvev

Oéelo

o« AOBEVEIEC TTOL TTPOKAAOLY > pHLKOTOEIKGON "
—

— 8gv gutTAéKETAI O HOKNTAG TTOL TTapaAyél TG Toiveg

— TTOOKEITAI YIa aPIoTIKA, AAAG ME BIOAOYIKN TTPOEAELON

Kapkivoyovog §paon

International Agency for Research on Cancer (IARC) classification of the main mycotoxins

IARC number Definition Mycotoxins

1 The mycotoxin is carcinogenic to humans AFs

2A The mycotoxin is probably cardnogenic to humans -

2B The mycotoxin is possibly carcinogenic to humans <AFM1, FBs, OTA, smrignmmqsﬁii >

3 The mycotoxin is not classifiable as to its carcinogenicity to humans DON, NIV, PAT, T-2/HT-2, ZEN, atrinin, fusarenon-X
4 The mycotoxin is probably not carcinogenic to humans -

Marin, S. et al. Food Chem. Toxicol. 2013;60:218-237



NNaBoyovog §paon pukoToivedv

Aflatoxins_  Eperol, KOINIGKO AAYOG, TTveLUOVIKO 11 Kapkivoyovog Spaon (kapkivog Ararog)

EYKEPAAIKO 0ibNuAa, VEKpWOonN Kal AlOTAPAXEC TOL YEVVNTIKOL CLOTAUATOG,
NTT6EC NTTAP. AVOOOTIOINTIKOL CLOTAKATOG,

Avopetia, KataBAIyn, iKTEPOG, EYKEPAANOTTIAOEIO pE ANITTASEN EKPLAICN
SIApPEOIA, PWTOELAICONTIA. OTTAQYXV®V (EIKOVA WG oLVSPOUO Reye),

SIAPECN TTVELHOVIKN IVGYON
Ochratoxin A TOALECTIEKEG QIUOPEAYIEG OE TTOAMA  M1IOAvO NITATOKAPKIVOYOVO

Opyava, BpoupoLG IVEE0LG O TOOXETION PE VEPPIKA vOoO: Balkan Endemic
S1IAPoPa OPYAVA WG ATTOTEAETUA Nephropathy (BEN) (avayvepion amd 1950s
EVEQYOTTOINONG EYYEVAV ot Croatia, Bosnia & Herzegovina, Serbia,
KaI EEWYEVGOV CLOTNUATWY TNENG. Romania, Bulgaria)

HmaTikn kai YOOXETION UE KAPKIVO OPXEWV

AEUPIKN VEKOWON, EVTEQITIOO KAl EuBpLoTofivoyovo

VEPPIKN PAGRN

Marin, S. et al. Food Chem. Toxicol. 2013;60:218-237



NMNaBoyovog §paon pukoToivedv

Aflatoxins_  Eperol, KOINIOKO AAYOG, TTveLUOVIKO 11 Kapkivoyovog dpaon (kapKivog Ararog)

. o EYKEPAAIKO 0ibNUA, VEKOWON KAl AlOTAPAXEC TOL YEVVNTIKOL CLOTAUATOG,
9 NTT6EC NTTAP. AVOOOTIOINTIKOL CLOTAKATOC,
o™ AvopeSia, KaTABAIWN, iKTEPOC, EVKEPANOTTABEID e NITTEOSEN EKPOAION
SIApPEOIA, PWTOELAICONTIA. OTTAQYXV®V (EIKOVA WG oLVSPOUO Reye),

SIAPECN TTVELHOVIKN IVGYON

S

Fusarium toxins Kapkivoyovo (nmap & veppa) kai kapdiayyseiakn Tofikn Spaon
Fumonisins NMpoPARuaTa avamapaywyng oc opiopéva €idn {wwv kal Toava oTtov AvepwTTo
Zearalenone T-2 toxin AvaoTOAEQG TNG TTPWTEIVOOLVOECNG KAl TNG AEITOLPYIAG TGV
Trichothecenes (T-2/HT-2, DON)  MITOXOVSQIWV (QVOOOKATACTAATIKA KAI KLTTAPOTOEIKA §pAcn), TOgIKN 6pdcon o€
P SEppa kal PAEVVOYOVOLG
"’W MNapaTtetapevn ekBeon oe trichothecenes otov AvBpwTTO (KLPIWS T-2 toxin)
I D gl n TTOOKAAEI VOOO yvwoTn g “alimentary toxic aleukia (ATA)”
Patulin @\‘}: NavrTia, épetol Kal GAAA X GLUTITAUATA (EAKOC OTOUAXOU, EVIELOAINOPEAYIES, KAl
EAKN 6EeKASAKTOAOUL), VEpPIKN BAARN

OH

Marin, S. et al. Food Chem. Toxicol. 2013;60:218-237



* One Health and Fungal
Diseases

XTn Bpadihia {oovoTikN
OTTOPOTPIXWON ATTO Sporothrix
brasiliensis
O€ YATEC KAl AVOPWTTOLGS

The first three reported cases of Sporothrix brasiliensis cat-transmitted
sporotrichosis outside South America
James R. Barnacle®, Yimmy J. Chow®, Andrew M. Borman “, Steven Wyllie %,

Valentin Dominguez ©, Katherine Russell, Helen Roberts #, Darius Armstrong-James™ ",
Ashley M. Whittington ™

Climate

Antifungal
Resistance

Animals




