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EZIOLOGIA

Table 1

The compositions of media commonly used for the culturing of Malassezia.

Medium Composition (per litre of distilled water) References
Dixon's agar medium 36 g malt extract, 6 g peptone, 20 g bile, [5,26]
10 mL Tween 40, 2 mL glycerol, 2 mL
oleic acid and 12 g agar
Leeming-Notman 10 g peptone, 5 g glucose, 0.1g yeast  [27]
agar medium extract, 4 ¢ bile, 1 mL glycerol, 05 g
glycerol monostearate, 0.5 mL of
Tween 60, 10 mL milk and 12 g agar
Ushijima's medium A 10 g trypticase peptone (BBL), 5 g yeast 28]

(for M. pachydermatis) extract (BBL), 3 g glucose, 2 g NaCl,

Modified CHROMagar
Candida

Modified CHROMOagar

12 g KH2 PO4 (anhydrous), 15 g agar,

0.1 g ampicillin, and 025 ¢

cycloheximide; adjust pH to 5.5

475 g of CHROMagar Candida [30]
(=10 g peptone, 22 g special chromgen
mixture, 0.5 g chroramphenicol and

15 g agar), 8 g ox bile (Oxoid),

1 mL glycerol monostearate

and 0.5 mL Tween 60

56.3 g of CHROMagar Malassezia basal ~ [31]
medium an{i 10 mL of Tween 40

Cafarchia et al. Mol Cell Probes 2011; 25:1-7
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Table 2
Morphological, physiological and biochemical characteristics of the 14 currently recognized species of Malassezia.
Species Morphology SDA (32°C) TDT using Tween Chremophor EL Catalase Tryptophan B-glucosidase Growth on Dixon’s
agar at
20 40 60 80 32°C 37°C 40°C
M. furfur [5] GEC - +1-] +=1 +[-] +[-] +[-] +=] = =ord + + +
M. obtusa [5] E € - - - - - — + - + + —or+ -—
M. globosa (5] G - - - = = = + — - 4 —or+ -—
M. slooffiae [5] EC - +orx[-] + + - - + - - + + +
M. sympodialis [5] E - —or + 4 + + —or# + - + + + +
M. restricta [5] GE - - — - - - N - = 4 B AT
M. dermatis [13] GE - + + + + +or+ + ? = 42 e +
M. japonica [14] G - - + + = 2 + ? ? + 4 —
M. nana [16] E - v + + + - + ? = + + +or —
M. yamatoensis [15] E - + + + + ? = ? ? e o= -
M. equina [17] GE - + + + + - + ? - [+] + + _
M. caprae [17] GE - - + + +[=] = + ? + =] e QP —
M. cuniculi [18] G - — - - — — + ? & —or+ + +
M. pachydermatis[5] E +or + + ES RS 4 BS +or+ — +[-1] + + +

Globose (G); ellipsoidal (E); cylindrical (C); Sabouraud dextrose agar (SDA); weakly positive (+); rare deviation from usual pattern ([]); unknown (?). Tween diffusion test
(TDT); Tryptophan consumption; Chremophor EL; Catalase; Tryptophan; B-glucosidase [34—37].
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Cafarchia et al. Mol Cell Probes 2011; 25:1-7



EZIOLOGIA

Numerosi

genotipi

di

Malassezia all'interno della

stessa specie, associate

* Ospite,

e area geografica,

e manifestazioni cliniche.

Tabie 3
Mol ecu Lar boals establ iched and whilized for the identifiation and differenitist on of speces of Malece=a and for the detedtion of intraspecific genetic variation.
Miolsoular toaks DNA r=giomns Milocs srin spp studied Relevant information Seleoted
referenaes
Direct DMA sequencing 151 W Jurhir. M. globoma, M. rectcks, | Strams of M nana from Japan wene dieBnct from those from Braml T18]
M. sympodializ, M padpdermats, Al spedes wers identified. Seven sequence types for M. fofir. [50]
M. slooffias, M obtuss and M. nana.  Eight ssquence types in M. pachydermatic linked to the presene I62]
aflesions ad sampling sies.
Pwe:acpena:q'psialf Flobosa with ane assod ated with [83]
EXEnsive Pty asis versicolor.
15U M. furfir. M. globosa, M. restricts,  Thres different genotypes in M pachydermatis related to the [22.62]
M. sympodializ, M pachydermats,  presence of skin lesins.
M. sloaffiar, M obtucs and M. nana.  Pour different variants within M. sympodialic linked to host spedes. I51]
Eight sequence types for M. pachydermatis from dogs, [5a]
cats and humans. Samples from humans identicl genetically
o those from other animals.
All spedies identified and differentiated. 58]
ohs-2 M. furfur, M. globoza, M. restricen,  Thres genetic variants of M. pach yedermatis from [22.62]
M. sympodializ. M pachydermatic.  dogs linked to skin lesians.
M. sloafffiar and M. obiusa All spedes ideniti fied and differentiated. [&a]
Pour chs-2 genahic variants within M pachyderma s of animal origin, [61]
linked o =kin lesions or obitis
ms-2 M furfir, M. japonio. Mucleatide differences of 156—17 52 betwesen M. fofurand M joponica. [14]
KE-1 M. globoza, M. nestricta M. globoza and M. restricta groupsd aconding ®© their commenae [53]
and M. paghydsrmatis. an skin with sshorrhosic atopic dermatitis and heathy skin.
Remarkahle intrapecific diversity within M. iycdermatic. [56]
Abzence of imraspedfic polymorphism within M nana from 157]
various geographical arigins.
PCR-bamed nestriction ms-1,_Mms.2 M. furfir. M. globosa, M. restricin, M. furfir strains from distinag geographica regions in Burope [46]
fragment kength and 15U sympodializ. M pachydermatis,  display an absencefpresence of 2 deavage sibe inthe TE-2 region
P hism M. sloaffiar, M ohtusa, M nana, far the endonudsase Banl.
(PCR-RFLP) M. joponim. M yamamenss All species were identified and di ferentiated using the [64]
and M dematiz endomudexes Cfol and Banl
PCR-bamed singlestrand  MS-1 and chs-2 M. glohoza, M. M. iz represented at lext thres genotypes bassd =]
ondormmation and M. paghydermatis. on POR-S50F analyses of che- 2 and 1TS-1.
hism M. sympodialis displays a uniform MS5-1 PCR-SSCP profile. [83]
[PCR-SSCP) amal ysis
Reml -ime= PCR MZ-1 and ITS-2 M gploboza, M. nestrizta, M. restricta and M. globosa wene the most prevalent speces |55, 72—74]
M. sympodializ and from hoth healthy subjsdts and from patients with peo s,
M. paci atopic dermatitis. and pi tyTiasis versimlar.
Random armpl ification Total genomic M furfir, M. globoza, M. restricta, Palymarphic profiles for M. fofur link=d to pityrixis versicalor [#a]
af polymaorphic DA sympodializ. M pachydermatic. orssharthosic dermatitis_
MA(R.APDJ M. slooffias and M. obtusa Intraspedfic variationin DNA patterns for M. fofur, M. dooffias [41 41]
and M padhpdsrmats and presence of specific genstic- types linksd
o host amd [or sampling sites.
Paohlymorphic pro files for all Maleseerin s pecies [49]
without clinical assodabion.
Amplified fragment Total genamic M_.il:;ﬁn M. ghhmM' restricta, Al spedies wers identifisd and di ferentiated. Spedfic genotypes [45]
length palymorphism  ONA ializ. M p atis,  of ia furfir linked to geographical origin.
(AFLP) M'. shooffiar, M obtusa
amd M dermatiz.
Denaturing gradient =1 M_ furfir. M. globosn, M. restricen, Al spedies of Malacerzia identified and diffenentiated . 4]
#el electraphoresis M. sympodializ, M paddermaits, Mo imtrasped fic variation deteced.
(DGCE)Y M. slooffiar and M. obtusa.
Pulesd fizld g=l Chromesaomal M. furfir, M. globoza, M. nestrice, All species of Malacorzia identified and differentiated. 147]

elecrophanesis (FFCE) DNA

M. sympodializ, M paddermaits,
M. slogffias and M. obtusa.

Imtrasped fic variation deteed only within M. Srfor.

Internal transcribed spacer 1 of fOMA(ITS-1); internal transoibed spacer 2 of rDNA(ITS-2); lnge subumit of r DMA (LSL; chitin synthame-2 {chs-2); first intergeni cspacer (KG5-|

1); =mall subunit of rDNA (SSUL

Cafarchia et al. Mol Cell Probes 2011; 25:1-7
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Similarity percentage AFLP bandingpatterns number Species name
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EZIOLOGIA

IGS1 distingue varianti specifiche di M. M . globosa IGS1
globosa, M. restricta e M. pachydermatis

nella dermatite seborroica, nell'eczema

atopico e sulla pelle sana di esseri umani

e animali (Sugita et al., 2004; Gupta et al. 2004)

) AD patients

AD patients

M. pachydermatis 8 sottotipi IGS1 con
sottotipo 3D principalmente associato a
lesioni cutanee (Kobayashi et al., 2011)

AD patients
+

Healthy subjects

Le analisi di sequenza dell'rDNA della M . pachydermatis IGS1

LSU hanno mostrato Malassezia spp. —
sottotipi su diverse specie ospiti (Gaitanis et 25 ‘ F8028
al., 2012) )
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EZIOLOGIA

I genotipo B e
principalmente isolato da
cute sana.

| genotipi A e C associati a
lesioni cutanee

Sub-genotipo Cl, €& per lo
piu legato ad una
particolare posizione.

I microclima cutaneo
potrebbe selezionare Ia
popolazione genetica dei
lieviti del genere Malassezia
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Cafarchia et al, FEMS Yeast Res. 2008; 8:451-9



EZIOLOGIA

Malassezia furfur from skin lesions (SL) and Blood Stream Infection (BSI): Range of MIC Values and MIC90 or MICS50 *in bracket of Fluconazole (FLZ),
ketoconazole (KTZ), itraconazole (ITZ) posaconazolo (POS), terbinafine (TER) and amphotericin B (AmB) obtained with modified CLSI protocols

References N. FLZ KTZ ITZ VRZ POS TER AMB MEDIA T°C/reading
isolates/host time

Rojasetal., 30/HumanSL 0,5:128 (32) 0.03:0.125 0.03 0.125 0.03:0.5 ND 0125:32 0.25:16 Modified.  322C/48h
2016 (0.03) (0..03) (0.25) (16) (8) RPMI
Cafarchiaet 60/Human 8-128 (128) ND 0.032-8 (1) 0.064-8 (2) 0.016-8 (0.5) ND ND SAB+1% 32°C/48h
al., 2015 BSI tween 80
Cafarchiaet 18/Human SL  8-128 ND 0.064-16 (0.5) 0.064-8 (2) 0.032-0.25 ND ND SAB+1% 32°C/48h
al., 2015 (>128) (0.25) tween 80
Iatta et al., 16/Humans 16->128 ND 0.03-8 (0.5) 0.06-2 (1) 0.016-0.25 ND 16 SAB+ 1% 32°C/ 48h
2014, BSI (128) (1) tween. 80
Iatta et al., 16/Humans 16->128 ND 0.125-1 (1) 0.125-4(4) 0.125-0.5 ND 16 Modified 32°C/48-72h
2014 BSI >128 (0.5) RPMI
Rojasetal.,, 39/ Human <0.125->64 <=0.03-0.25 <0.03-0.125 <0.03-0.5 ND ND 0.25-4_ RPMI 32°C/72h
2014 SL (16) (0.06) (0.06) (0.25) 2)
Carrillo- 20/Human SL.  38.5* 0.01* 0.01* 0.03* 0.02* 1* Nd RPMI 32°C/27h
Munoz et
al., 2013
Miranda et 74 /Human 8 0.25 0.25 0.5 ND ND ND Modified 32°C/72h
al., 2007 SL Leeming-

Netman
Rincon et 52/human SL ND 0.03-1 (0.5) 0.03-0.5 0.03-1(0.5) ND ND ND Modified 32°C/72h
al., 2006 (0.25) RPMI
Sugita T at 12/human S ND 0.016-0.125 0.016-0.125 ND ND ND ND Leeming- 32°C/7days
al., 2005 (.0.03) (0.03) Notman
Velegrakiet 12 /Human 0.5-32 (8) 0.3-1(0.25) 0.03-0.06 0.03-16 (1) 0.03-32(2) 0.03-50 0.12-16 Modified 32°C/ 48 h
al., 2004 SL (0.06) (12) (n RPMI
Garauetal.,, 24 Human SL  2-4 (4) <0.03 <0.03-0.06 <0.03-0.12 ND ND <0.06 Modified 32°C/72h
2003 (0.06) RPMI
Gupta etal., 20 Human SL ND <0.03-0.125  <0.03-0.125 0.03-0.125 ND 0.03-32 ND Leeming- 35°C/48h
2000 (=0.03) (=0.03) (0.06) (16) Notman
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Malasseziaspp  N.isolates'host  Low active drugs Media T°C/Reading References
time
. . . cre. N 241/ Human SL  FLZ Chnistensen’s urea broth 32°C/96h Sharma, 2017
30HumanSL  FLZ TER AmB Modified RPMI 3P°C/48h Rogas etal, 2016
I | p rOfI I O d I S uscettl b I I Ita 60Human BSI  FLZ VOR SAB+1% tween 80 32°C/48h Cafarchia etal. 2015
18Human SL  FLZ VOR SAB+1% tween 80 32°C/48h Cafarchu etal, 2015
H H H 16Human BSI  FLZ AmB SAB+ 1% tween 80 32°C/ 48h Iama etal, 2014
antifu ngina contro azoli. AMB e WikemS FLZ AnB 2 O™ Remead 24
’ M. fufur 20HumanSL  FLZ TER RPMI 3°C2Th Camilo-Munoz et al, 2013
. . 74/Human SL FLZ Modified Leemmng-Notman 32°C/72h Miranda et al , 2007
TER varia a seconda della specie SHumaSL  KTZ Modified RPMI DCTH  Raconetal, 2006
12Human S LowMIC foralldrugs  Leemmg-Notman 32°C/ldays Sugita etal , 2005
. . . 12/Human SL FLZVOR AmB Modified RPMI 30°C/48h Velegraku et al, 2004
2{HumanSL  FLZ Modified RPMI 3PCTh Garau et al, 2003
Malassezia, indipendentemente Bl Beas O R OTUE
. . . M. sympodialis 10 Human SL  FLZ AmB Modsfied RPMI 3¥C/T2h Rojas etal,, 2016
d a | mezzZzo 0O d ad a Itre con d 1Z10N| 2 HumnSL  FLZ AnB Modified RPMI CTh  Ropsetal, 204
§ HumaSL  FLZ Modified RPMI 32°C/Th Velegraki et al, 2004
i m p | e gate . Mpaciydermatis  22Dogs FLZKTZ AuB SAB+1% tweea 35°CAh Beilante etal 2018
y 216/Dogs FLZ VOR SAB+1% tween 80 32°C/48h Alvarez-Pérez etal , 2016
62/Dogs FLZ SAB+1% tween 80 32°C/4%h Cafarchua et al , 2012, 2015
40'Dogs Low MIC forall dugs ~ Modified RPMI 35°C/48-1h Weler etal, 2013
20Dogs FLZ RPMI C/48h Batoetal 2009
50Dogs FLZ AmB Modified RPMI 32*C4%h Pradoetal 2008

24/ Dogs, cats FLZ RPMI 32°C/4%h Nascente et al, 2003

Malassezia sympodialis e M. e o
pachydermatis sono le specie piu
sensibili e M. furfur e M. globosa
le specie meno sensibili s Kpin

H[Z 'VOR 4POS WFZ

N. of strains
88 8388 3

ITZ e KTZ sono i farmaci piu attivi, sl ik
FLZ, VOR e AmB i meno attivi A 2y
MIC (pg/mL)

The MIC data for all azoles of M. pachydermatis were at least four two-
fold dilutions lower than those registered for M. furfur

N
I
L
|

Rojas et al., Med Mycol. 2014 ;Cafarchia et al, Med Mycol. 2015;
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Table 4 Number and percentage (in bracket) of Malassezia pachydermatis strains with genotype A, B and C resulting susceptible (S), intermediary

susceptible (I) and resistant (R) to ketoconazole (KTZ), itraconazole (ITZ), voriconazole (VOR), posaconazole (POS) and fluconazole (FLZ). Statistically
significant differences were marked with same superscript letter.

A=36 B=12 C=14 Total =62
Antif. agents S | R S I R S I R S I R
KTZ 32(889¢ 1(28® 3(83r 10(833)" 2(167F 0(@OF 9(643) 3(214) 2(143) 51(823) 6(9.) 5(8.0)
ITZ 3309L7¢F O0(0F 3(83F 12(100¢ 0 (0¥ 0 (0)° 13(92.8) 0(0) 1(7.1) 58(93.6) 0(0) 4 (64)
VOR 33 9LT* 2(55F 1(28¢F 11 (9L.D™ 1 (8.3 0 (0¥ 9(643) 4(286) 1(7.1) 53(855) 7(113) 2(3.2)
POS 32(83.9)¢ 3(83) 128 110917 1(83p 0 (0 11(786) 2(143) 1(71) 54@7.D 607 232
FLZ 30 (83.3)" 5(13.9/™ 128 2167 B(66.Ty™ 2(16.7F 7(50.0) 5(35.7)™ 2(143) 37(59.7) 18(29.00) 7(11.3)

S=MIC sample=MIC,;; [=MIC,,<MIC sample =MIC,;;: R=MIC sample>MIC,,. *™ Statistically significant differences (P<0.05,
Chi-squared test).

La sensibilita antifungina varia a seconda del genotipo : diversi ceppi resistenti tra
gli isolati con genotipo A e C.

[l microclima cutaneo potrebbe selezionare i lieviti del genere Malassezia con
diversi profili antifungini.

Cafarchia et al, FEMS Yeast Res. 2008; 8:451-9
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| lieviti del genere Malassezia
sono commensali della cute degli
animali.

M. pachydermatis é stato isolata
dalla cute di div. spp animali, ad
eccezione di capre e conigli.

Differenti Malassezia spp. sono
isolate dalla cute degli animali
(es. M. furfur, M. globosa e M.
sympodialis)

NGS Cani: M. restricta pelle sana
e M. pachydermatis lesioni

NGS Gatti; M. restricta e M.
globosa piu abbondanti con altre
spp. antropofile.

Prevalenza di Malassezia spp. €
superiore in animali con lesioni
cutanee rispetto a quelli sani

ANIMAL ANIMAL WITH LESION

ANIMAL WITHOUT LESION

SPECIES  pREVALENCE  Malassezia species

PREVALENCE  Malassezia species

REFERENCES

Dogs  23-80%

Gats  75-89%

Horses  60%

Sheep  28%

Cows  58-64%

Goats  21-44%

Pigs

Birds 3%

Rabbits

M. pachydermati; M.
furfur,

M. pachydermatis; M.
sympodialis; M. furfur;
M. globosa; M. siooffice;
M. obtusa; M. restricta;
M. nana.

M. pachydermatis; M.
furfur, M. sympodialis; M.
slooffiae; M. obtusa; M.
globosa; M.restricta.

M. sympodialis; M.
globosa; M. restricta.

M. slooffiae; M. furfur;
M. sympodialis; M.
globosa; M.restricte; M.
obtusa; M.
pachydermatis.

M. pachydermatis; M.
furfur; M. sympodiafis,
M. obtusa; M. globosa;
M restricte.

M. sympodialis.

3-36%

10-28%

54%

39%

2-73%

L

18%

M. pachydermatis.

M. pachydermatis; M. sympodiolis; M.
obtusa; M. furfur; M. slooffiae; M.
nana; M. globosa.

M. equi; M. slooffiae.

M. slooffice, M. furfur, M.
sympodialis, M. globose, M.restricta;
M. obtuse; M. pachydermatis.

M. pachydermatis; M. sympodiolis; M.
furfur; M. stooffiae.

M. furfur,

M. cuniculf.

Brito et al,, 2009, Vet J. 182: 320-326; Cafarchia et al,, 2005. J Vet Diagn
Invest, 17: 316-322; Cafarchia et al,, 2011, Med Mycol. 49: 385-374; Campbell
etal, 2010, Vet Dermatol, 21; 619-625; Newbold et al,, 2014. ) Am Vet Med
Assoc. 244: 1304-1308; Prado et al., 2004, Vet Microbiol. 100; 115-120; Prado
etal,, 2008, Vet Diagn Invest. 20; 197-202,

Cafarchia et al,, 2005, J Vet Diagn lnvest, 17: 316-322; Dizotti & Coutinho,
2007, Acta Vet Hung. 55: 471477, Shokri et al,, 2009. J Vet Med Sci, 72: 293-
296; Volk et al,, 2010.J fefine Med Surg. 12: 917-922,

Cafarchia et al, 2013. Vet Microbiol. 167: 215-234; Crespo et al,, 2002
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Organismi commensali: 50-80% del
micobioma cutaneo totale;

La colonizzazione della cute umana
inizia immediatamente dopo la nascita
e rimane bassa fino alla puberta.

La distribuzione delle specie
Malassezia varia con l'eta con M.
furfur, M. restricta e M. globosa isolati
piu frequentemente nei bambini e
negli adolescenti.

Findley et al., Nature 2013; Nagata et al., Pediatr Int. 2012

Distribution of Malassezia species in individuals

from different age groups
Gupta et al., Med Mycol 2014
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Malassezia spp. pazienti sani
(Phrohic et al., Int J Dermatol. 2016)

Spain M. sympodialis (91.7)

Poland M. sympodialis (46)

Sweden M. sympodialis (69)

Canada M. sympodialis (47.2) L,

Japan M. restricta (61.1) " 4)*
.| ’

South Korea M. restricta (31.6)

Japan M. globosa (22)

Iran M. globosa (42)

Tunisia M. globosa (7.8)

Iran M. globosa (68.1)

Japan M. globosa (86.7)

South Korea M. restricta (32)

India M. sympodialis (47.6)
B&H M. sympodialis (30)
M. restricta (33)

Number Of Patients
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Malassezia spp. e Pityriasis
versicolor , M. follicolite, psoriasi, dermatite seborroica

(Phrohic et al., Int J Dermatol. 2016)

Spain M. globosa (84)
Canada M. sympodialis (62.7)
Japan M. globosa (55)
Iran M. globosa (53)
Tunisia M. globosa (47)
India M. globosa (51.8)
Spain M. globosa (97)
Spain M. globosa (90)
India M. globosa (64)
Greece M. globosa (77)
Japan M. globosa,

M. restricia (93.9) V
B&H M. globosa (63)
Tunisia M. globosa (76.2)
India M. globosa (50.3)
ltaly M. globosa (60.3)
China M. globosa (95.8)
Turkey M. globosa (65.1)
Canada M. sympodialis (59.5)
Argentina M. sympodialis (37.7)
Brazil M. sympodialis (30)
Indonesia M. furfur (42.9) Number Of Patients 24.0 327
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Malassezia spp. e dermatite atopica
(Phrohic et al., Int J Dermatol. 2016)

A j M. furfur and M.
4 globosa

Poland M. sympodialis (67)
Sweden M. sympodialis (46)
Canada M. sympodialis (51)
Japan M. globosa (93.8)
Japan M. furfur (21)
Japan M. globosa (100)

South Korea M. sympodialis (16.3) Number Of Patients g0l _
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Densita di popolazione di M. pachydermatis nei cani

200 T
° La Carlca del ||eV|t| é magglore ne”e wl 150 [ Perilabial lesions 3 Interdigital lesions 185
aree con lesioni rispetto a quello | = o - gina esions
senza lesioni |

140 + =4~ Healthy animals

120 +

eLa carica pud essere maggiore
anche in aree senza lesioni a causa

del grattamento indotto dal prurito.

100 +

80 +

60 +

401

20 +

0 1

Periorbital area  Perilabial area  Dorsalnek ~ Perianalarea  Inguinal area  Iterdigital area ear canal

Cafarchia et al, J Vet Diagn Invest. 2005;17:316-22
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Cult e PCR

Malassezia yeasts might be mechanically transferred from dogs to pet owners

Morris et al., Emerg Infect Dis. 2005 11(1):83-8
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REFERENCES

SAMPLE

M. pachydermatis
Prevalence (%)

ID METHOD

Guheo et al., 1987

Larocco et al., 1988
Mickelsen et al., 1988

Welbel et al., 1994

van Belkum et al.,
1994

Chang et al., 1998

Chrysanthou et al.,
2001

Blood of hospitalized patients

Blood of hospitalized patients
Blood of hospitalized patients

Blood of hospitalized patients

Blood of hospitalized patients,
incubators and dogs

Blood of hospitalized patients, dogs,
dogs owers

Blood of hospitalized patients

12.5

1.6
33

5

25

3.9 (patients)
31 (dogs)
11 (dog owners)

Fungal culture / G-C
content

Fungal culture
Fungal culture

Fungal culture

Fungal culture/PCR
Finger-printing

Fungal culture /PFGE

Fungal culture RAPD




PATOGENESI

| cambiamenti nei meccanismi
chimici o immunologici della cute,
possono modificare la composizione
della parete cellulare della
Malassezia o il metabolismo della
Malassezia.

Fattori di virulenza

e Formazione di biofilm

e Composizione della parete cellulare
e Produzione di enzimi

e Produzione di metaboliti

Inhibition of bacteria,
Melanin wall
i protozoa w
damage mduced sumnﬁauon
of the innate
ARR immunity
Lipid wall
formation
O:) . l ' Keratinocytes
Release of Malassezia cells in contact with keratinocytes
O:> Indoles lipases, modify the expression of cytokines, chemokines,
\‘ phospholipases antimicrobial peptides
Malassezia AhR ligands interfere with UV
. Tryptophan @ @ damage, apoptosis, cell cycle,carcinogenesis
ammouansferase @
AhR
CC> Skl Melanocytes
L-tryptophan drolysis of o
L L~Dqu ',f Ing(ycenydés AhR mediates UV induced melanogenesis while

malassezin has been shown to cause AhR

®Damage of
mediated apoptosis in melanocytes
b-endorphin = epidermal
P @ @ barrier
Keratin Malassezia-ligand
layer ‘ induced stimulation of
= the innate and
“ L) L] L)
el | HeY wo=o ¥ 8 Granular

layer a) i{

adaptive immunity
Malassezia indoles down- l

Squamous

layer regulate the production of Langerhans cells,
inflammatory mediators anugen presenting
and antigen presenting cells
potential

Basal

ololoXelola) *

Fig. 1. Model showing the p i ions of ia yeasts with the skin. Malassezia yeasts take up nutrients as well as sebum
lipids that are used to form the outer layer of the yeast or amino aclds lhat are needed for the formation of melanin or the synthesis of AhR indolic
ligands. In parallel they modify the ion of lipases and p under the action of f-endorphin. Cellular c

proteins, glyceroglycolipids, and mannosyl fatty acids) are recogmzed by the innate and adaptive immune system and alter its function. AR ligands
potentially down-regulate immune stimulation, modify the function of epidermal cells, interfere with AhR-induced ultraviolet {UV) damage and
melanogenesis, and probably inhibit antagonist microbes.

doi:10.1371/journal ppat.1004523.g001

Velegraki et al., PLoS Pathog. 2015 8;11:e1004523
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M.  furfur, M. sympodialis, M.
pachydermatis, M. sloffiae e M.
globosa sono in grado di formare
biofilm

La formazione del biofilm dipende
dalla specie e dal ceppo: M. furfur
produce maggiore ECM rispetto a M
sympodialis, M. sloffiae

Una maggiore produzione di biofilm é
stata registrata nei ceppi di
Malassezia da ospiti con lesioni
cutanee

- : B - i F
EHT=18 .80 kU = Mag= 5.80 K X
3un — Photo No.-2686 Detector= SE1

Figueredo et al., Vet Microbiol. 2012
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La formazione del biofilm di M.
pachydermatis €&  associata a
resistenza antifungina

La formazione del biofilm delle cellule
di M. furfur e M. pachydermatis € ben
correlata con l'idrofobicita, I'aderenza
e la produzione di fosfolipasi

Table 2 Number of Malasvezia pachydermatis isolates from dogs without (Groap A), and with skin lesioas (Group B) susceptible (S), susceptible
dependent upon dose (SDD), and resistant (R) to ketoconazole (KTZ), itraconazote (ITZ), posaconazole (POS), terbinafine (TER), voricoaazole (VOR),
and fluconazole (FLZ). Categorical agreement among MICs of sessile and planktonic cells is reported.

Isolates from dogs without skin lesica Isolates from dogs with skin lesions

(Group A) =31 (Group B) =29 All isolates = 60
Sessile Planktonic Sessile Planktonic Sessile Planktonic

Antifungal

ageals S Sob R § SDD R S SDD R S SDD R § SDD R § SDD R (%)
KTZ 0 0 313 2 2 2 1 1 27 2% 4 0 1 0 % 52 3 5 83
ITZ 0 0 3 131 0 0 3 0 2% 2 3 0 3 0 5 5 3 0 17
POs 0 0 I ®» o0 2 2 2 2B AU 4 1 2 2 % 5N 5 15
TER 0 1 » 20 10 0 0 1 B B 6 0 1 1 8% 3 27 0 17
VOR 2 1 B 2 4 0 3 0 2% 2B 3 15 1 8 5 71 1 67
FLZ 2 1 ® BB 12 12 2 25 2 5 2 4 2 M 0 16 410

§=MIC sample < MIC50, SDD = MIC50 < MIC sample < MIC%), and R = MIC sample > MIC%0). CA, Categorical Agreement - Percentage of
isolates classified in the same category (S, SDD, R) using sessike and planktonic cells.

Figueredo et al., Med Mycol. 2013

Table 2. Hydrophobicity and adherence in M. furfur clinical

06 isolates.
Strains % Hydrophobicity % Adherence
IMR-M 010 819 =55 76.7 £ 5.7
IMR-M 129 248 = 1.1 45.0 = 7.0
IMR-M 227 49.1 + 5.2 58.4 + 2.3

IMR-M 299 1+ 0.1 49.0 + 6.5
IMR-M 360 3 40.8 + 0.3

IMR-M 361 40.7 + 6.4
IMR-M 375 516 + 6.2

" 24h IMR-M 445 787 £ 2.3
" 48h IMR-M 446 57.9 + 19.9
IMR-M 459 549 + 8.7

IMR-M 529 486 £ 9.8

IMR-M 649 39.8 + 0.28

IMR-M 655 46.4 + 3.4

388 + 3.2

30.7 + 3.3
29. 11

10 129 227 299 360 361 375 445 446 459 529 649 655 676 678 824 (BS
7019

Malassezia furfur strains

Angiolella et al., Med Mycol. 2018
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* ZIMOGENO: attivazione del complemento
per via alternativa provocando una
risposta inflammatoria.

e STRATO LIPIDICO: modula la produzione
di citochine da cheratinociti.

e PRESENZA DI RECETTORI MOR-OPPIOIDI:
ruolo nel modulare la produzione di
fosfolipasi. “eskpa

~42kDa .

~98kDa ——»

d

Thomas et al, FEMS Immunol Med Microbiol.2008;54:203-14
Cafarchia et al, Med. Mycol. 2010;48:73-78
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Localizzazione
immunocitochimica dei MOR
con microscopia laser
confocale

Analisi Western blot dei MOR
delle cellule di Malassezia
CD47 e CD73.

CD 73 he#lthy CD 47 iesion

Beta-actin

Cafarchia et al, Med. Mycol. 2010;48:73-78
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Changes of Epidermal Mu-Opiate
Receptor Expression and Nerve Endings
in Chronic Atopic Dermatitis

M. Bigliardi-Qi>»® B. Lipp? L.T.Sumanovski®® S.A. Buechner?

P.L. Bigliardia.©

Cepartments of *Dermatology and “Research, University of Basal, Basal, and “Department of Dermatology,

Kantonssprai Schafthausen, Schafthausen, Swizerland

Key Words
ate receptor intarnakization - Epidermis - Atopic
dermatitis - Peripheral nerve endings - Pruritus - ltch

Abstract

The nereasing evidence that neuropeptides such as
& substance P, neurotrophins or B-endorphin, an endog-
enous agomst for p-opioid receptor, are involved in the
path of atepic dermatitis in which mental stress
and scratching deteriorate the disease. u-Opioid recep
tor, @ G-pratein-coupled receptor, can be downregulated
and internalized by agonists and other factors in vitro. In
this study, we investigated the regulation of p-opicid
receptor and nerve endings in atopic dermatitis patients.
Skin biopsies from atopic dermatitis patients revealed a
significant downregulation of y-opiate receptor expres-
sion in epidermis of atopic dermatitis. Permeabilization
of the skin showed that the receptor in keratinocytes
from at s dermatitis is internalized. The mRNA expres-
sion pattern of the p-apiate receptor is different in epider-
mis taken from patients with chronic atopic dermatitis
compared to normal skin. In atopic dermatitis, the mRANA
is concentrated in the subcornea! layers of the epidermis
and in normal skin in the suprabasal layers. Staining of

the nerve endings using protein gene product 9.5 shows
a different pattern of epidermal nerve endings in normal
skin compared fo atopic dermatitis. In normal skin, the
epidermal nerve endings are rather thick. However, in
atopic dermatitis, the epidermal nerve endings are thin
and run straight through the epidermis. Based on these
observations and combining the ‘intensity” and ‘pattern’
nypothesis, we propose a new theory especially for his-
tamine-unrelated, peripheral induction of ¢chronic pruri
tus. We suggest that ‘itch’ is elicited in the epidermal
unmyelinated nerve C-fibers and ‘pain’ in the dermal
unmyelinated nerve fibers. The downregulation of the
opioid receptor in the epidermis contributes to the
chronic itching. We call this new hypothesis the ‘layer
hypothesis’.

Copyrlght ©2008 S, Karger AG, Baso

Introduction

The p-Opiate receptor is expressed and its
ligand B-endorphin is synthesized in cells of the immune
system (1], kemtinogyls and peripheral nerve endings
[2]. We have previously demonstrated that human cpider-
mal keratinocytes express the p-opiate receptor at both

NCOgENons

KARGER

Far+ 401300 L
Mall ki

per.com/drm

Pau) Bigiiadi
Kantonsipitel S

CH-3200

Schaithansen (Switzerand
26202216, T:

Epidarmis

Dormis

nated nerve yelinated nerve

my:

f} -Opiate receptor -wa’~ karatinocyte
O opteialigand UBHR LS dermoepiderinal function

Pan YX. DNA Cell Biol 2005; 24: 736-750
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Table1 Effects of different B-endorphin concentrations on number and on phospholipase activity (expressed as the mean Pz value) of Malossezis strains from lesional skin of dogs with
demmatit s localzed in one anatomical site (Group A) and healthy skin sites of dogs with localized skin ksion (Group B) and healthy dogs (Group ©) that yiekded phospho lipase activity,
Standard deviation (in brackets) is ako reported

Isolates Sampling sites frendorphin concentration (pM)
Control 600 300 60 6 0.6
PosTot Pz (SD) Pos/Tot Pz (SD) Pos/Tot Pz (SD) Pos/Tot Pz (SD) Pos/Tot Pz (SD) Pos/Tot Pz (SD)

Group A Lesional skin of dogs with 4848 0,72 (0.12)7] 4¥48
demmatitis Jocalized in one
anatomucal site

Group B Healthy skin sites of dogs O/2°% 1 (0.00/% 2672° 068(0.12F 24/1° 0.4 (011 1872 076(0.0F 1202 072 (001 127" 075 (0.06)
with loaabized skin lesion

Group C Skin sites of healthy dogs o4’ 1® I 64 062 (0.16)" 0 1 0 1 0 1 0 1

*-F (hi-square test: statistically significant differences (p <0.05) are marked with the same letters,
TEIANOVA (Tukey post-hoc test): statistically significant differences (p <0.01) were marked with the same ltters,

B-endorfina pud svolgere un ruolo importante nell'indurre la differenziazione
cellulare di M. pachydermatis verso la produzione di fosfolipasi

Cafarchia et al, Med. Mycol. 2010;48:73-78
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FOSFOLIPASI: svolge un ruolo
nella comparsa delle lesioni
cutanee nel cane

LIPASI: utile per il metabolismo
lipidico e per linibizione dei
microrganismi competitivi della
cute

PROTEASI: utile per il
metabolismo  ed e un
mediatore del prurito

TABLE 1. Dogs presenting at least one isolate with phospolipase
activity (Pr) and numbers and percentages of M. pachwdermatis
isolates from different sites

bolatry  No-ofdogswith  Na. of pasitive P P vakue,
s pasitive isolates/ isolates/mo. c SDEF
groag no. studied (%) stodicd (%)* raRge —7
A 33733 (100)a 6266 (93.9)b 0.46-1 0.72(0.13x
B N33 (B4 K)a SI12¢41 80 0.481 089 (015
C 5/11 (45.5)a 7/66 (106)b 0.43-1 097 (010
Toeal 120 (47.2)

* Group A, isoliles collected directly from lesiomal skim; group B, isolates

collected from healthy skin sites of the same dog (group A) with localized lesions
group C = isolates collected from skin sites of healthy dogs.

* 2 and b, statistical diffcrences (P < 0.05) using chi-square tost; ¢, statistical
diffcronces (P < 0.05) wsing Student’s £ test; pasitive, phospholipase activity de-
tected.

£ Iz, production of phospholipase cxpressed as a mtio of coloay diamcter to
total diameter of the colonics and zone of precipitation. SD, standard deviation.

Mancianti et al., 2001, Mycopathologia 149:
131-5

Coutinho & Paula 2000, Med Mycol 38: 73-6
Cafarchia & Otranto, J Clin Microbiol.
2004;42:4868-9.
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L ’ INDOLO SI LEGA AGLI ARYL
HYDROCARBON RECEPTOR (AHR)

Malassezin, Indirubin: apoptosi dei
melanociti o altre cellule.

Indole [3,2-b] carbazole (ICZ): Aumento
del livello di espressione del BCRP mRNA.

Pityriarubins: attivita inibitoria contro |
granulociti

Velegraki et al., PLoS Pathog. 2015 8;11:€1004523

UV radiation ‘ Malassezia-ligand
damage induced stimulation

of the innate
AhR \ l immunity
— -
| |

Keratinocytes

Malassezia cells in contact with keratinocytes
modify the expression of cytokines, chemokines,
antimicrobial peptides

Malassezia AhR ligands interfere with UV
damage, apoptosis, cell cycle,carcinogenesis

AhR
(:O —_— Melanocytes

AhR mediates UV induced melanogenesis while
malassezin has been shown to cause AhR
mediated apoptosis in melanocytes

Malassezia-ligand
‘ induced stimulation of

the innate and
iy s,

adaptive immunity
Malassezia indoles down-

regulate the production of Langerhans cells
inflammatory mediators antigen p,—esenﬁn'g
and antigen presenting cells

potential













SINTOMATOLOGIA

Dermatite  senza inflammazione  (i.e.,
Pityriasis versicolor)

Dermatite con inflammazione (i.e., dermatite
seborroica, dermatite atopica, follicolite e
psoriasi)




SINTOMATOLOGIA

Ventilazione meccanica

Durata della permanenza in
ospedale

Cateterizzazione venosa centrale

Terapia antibiotica/antifungina

Medic al Mycology, 2014, 00, 1-8

IISHAM & gk doi: 10.1098/mmy/myt004
L et Advance Access Publication Date: 0 0000
: - L Original Article

f ANIM i ..

Original Article

Bloodstream infections by Malassezia and
Candida species in critical care patients

Roberta 1.2+ Claudia ‘ 1, Teresa 122, Osvaldo V! a3,
Nicola 2, Ottavio 4 Antonino 0%, Teun 6.8.7,
Domenico O 1 and Maria Teresa 2

'Dipartimento di Medicina Veterinaria, Universita degli Studi “Aldo Moro,” Valenzano, ?Dipartimento
di Scienze Biomediche e Oncologia Umana, Universita degli Studi “Aldo Moro, *Reparto di Neonatolo-
gia e Terapia Intensiva Neonatale, Azienda Ospedaliero-Universitaria Policlinico, *Reparto di Chirurgia
Pediatrica, Azienda Ospedaliero-Universitaria Policlinico, Bari, Italy, *Centraalbureau voor Schimmelcul-
turas Fungal Biodiversity Cantre (CBS-KNAW), ®Department of Internal Medicine and Infectious Diseases,
University Medical Center, Utracht, the Netherlands and " Dapartment of Darmatology, Shanghai Key Lab-
oratory of Molecular Medical Mycology, Institute of Dermatology and Medical Mycology, Changzheng
Hospital, Second Military Medical University, Shanghai, People’s Republic of China.

*To whom correspondence should be addressed. Roberta latta, Dipartimento di Medicina Veterinaria, Universita degli
Studi di Bari "Aldo Moro,” Str. prov. per Casamassima Km 3, 70010 Valenzano, Bari, ltaly. Tel: +-39 080 4673834,
Fax: +39 080 4679839; E-mail: iroberta@hotmail.com

Racelved 6 May 2013; Rovisod 20 Soptombor 2013; Accaptod 28 Octobar 2013




MALASSEZIA E SANITA" PUBBLICA

Pmeedgm Maesera fungema

Adennd Cincdn olt Cipats BT
Advanced Cratoalet Ceate S5

S | bl | Sedto Sorted b Pbcaon i |- Dy opios G W Wi Sy At = Do

JI u||.J||i |J||J|.i et IR

202

J %)




MALASSEZIA E SANITA" PUBBLICA

TION

Granulomatous Skin Infection Caused

by Malassezia pachydermatis in a Dog Owner

W-Ming Fan, MDY, Wen-bing Huang; Shun-Fan Lt Gan-Peng W, MM; Kim Lal, MM Ronp-T1 Chee, MM

Boekgrowmd: 'l riopeddrnts
mal cutaneous microdlor of dogs and many other mam-

s pariof the nor.

ownld spores in the superfi

Mammatory granudosa, numerous purple.red round or

fictal necrotic tease, and sparse

mals. M packydermattc ha not yet been reported as an
agent thal causes skin inlfection in bumans, although it
has been Tound o cause lungemia and other nosoco-
mial infections in preierm newborns and immanocom-
promised adults.

Chservotions: ! Fu:i}bmuahohmd
From the facal gramuloma of 2 healtiry woman and her

red spores in the demis. The skin lslun:hulad:]’w
oral fluconazole and cryotherapy.

Conclusions: Definiie dizgnoss of M packydermaiis—
induced skin infectton principally depends on the
mesults of fungal coliare and histologic examinaison,
and the combinaiion of cral Buconazole and adjunc-
iive cryotherapy seems to be an effeciive therapeatic

regimen.

dog’s skin scrapings and cerumen. The yeast Idmzil.lelzlw

ron
micrescogy. Askin blopq'qm:hnmﬂuundﬁ:mlcln.

Arch Dermatol. 2006; 14211811184

ﬂ.ﬂhrﬂ.ﬂlﬂhﬂ

of Demaiclogy,
.lIEhl:d it tesgital =f

:.m@m,i‘u;uua:“

HE GENMUS MALATSEZLL,
comprising 10 distinct
specles, Is pring I|!}

recovered firom the skin
mammals and hlnh but
seldom from the environmeni.™* Ml
asegin Tar,
Malmseria globosa, md Mialamezia sym-
podialis are generally considered io be
the mamn spectes assoctated with dinscal
diseases.! Malaoerta pach ydermatts, the
only nonlipid-ge L e of the
"j!ns Mnkps::u.n.ﬂdl'elnrﬂ?mmhbd from
scales of an Indian rhimoceros (Ehe-
noceres wmdcornds) with exdoliative der-
mllllii by P D Wlen}ln Im 1923 and
of el fropesed

Mal

hF'H Bill’:mmln 1559 and Pryrosporum.
(proposed by E. Sabourand In 1904)
h:lng Increlslngls‘m:unmud and
In 196+ with anterorty for the
gem.nc Iﬂn:scd.ﬂ: P pachydermatts was
then ad: .3 Tame
firs Inﬂﬂ:’!ﬂ h"m‘:ln 1933
and accepted by ML A. Gordon In 1978
The of M s
mm in humrl'::;md
human medicine? Skin colentzation by

M packydermatts 15 frequent in wild and
domesiic carnivores, Including dogs,
cais, bears, fereis, and foxes nFeu i;i.
quent in rhinocercs, maies, pin-
ugn& horses, and P ds; and undetec-
In rodents and ** Human
skin is commonly colonized h} II;lld-
dependent Malasweyta yeasts but rarely

Erminsmyﬂbnmr:poﬂnrdu

Lﬁ_;lé‘thl':ln‘::::iﬂﬂ Inl'ecllo}n al-
13 ound o cause funge-
mila and other nosocomial infections in
preterm newbomns and Immunocompro-
mluﬂh;d‘il'd:“'l;?\-! isolaied a sirain of
M pa] Tom an iImmunocom-
petent woman with facal granukema tn
Aptl 2004. To cur knowledge, this & the
ﬂul of M }ﬂ:ma]u-lndll:ed
eciion in

REFOET OF A& 3

A #t-year-old woman presented wath an

asympiomalic papule on hl.r face in

|I'l'|:ll] IM uiun

ally and XU
sdl'-uuunmlmlh Luph:] applica-
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First Case of Catheter-related Mal; ia p is F ia in an Adult.
Lee J, Cho YG, Kim DS, Choi SI, Lee HS.

Ann Lab Med. 2019 Jan;39(1):99-101. doi: 10.3343/al
PMID: 30215238 Free PMC article.

2019.39.1.99,

No abstract available.

P ia in an adult with multibacillary leprosy.
Roman J, Bagla P, Ren P, Blanton LS, Berman MA.
Med Mycol Case Rep. 2016 Jun 212:1-3, doi: 10.1016/5mmcr.2016.05.002. eCollection 2016 Jun.

PMID: 27354932 Free PMC article.

Malassezia pachydermatis is a relatively rare agent of bloodstream infections. We describe an unusual
case of Malassezia fungemia in an adult patient hospitalized for Staphylococcus aureus bacteremia who
was also found to have multibacillary leprosy. . .

ia in a preterm neonate resistant to
fluconazole and flucytosine.

Al-Sweih N, Ahmad S, Joseph L, Khan S, Khan Z.

Med Mycol Case Rep. 2014 May 10:5:9-11. doi; 10.1016/jmmcr.2014,04.004. eCollection 2014 Jul.
PMID: 24936403 Free PMC article.

& case of Malassezia pachydermatis fungemia in a preterm neonate is described. ..The report
highlights M. pachydermatis as a cause of late onset sepsis in preterm neonates and emphasizes the
need for prior antifungal susceptibility testing...

Systemic Infection Caused by Malassezia pachydermatis in Infants: Case Series
and Review of the Literature.

Huang CY, Peng CC, Hsu CH, Chang JH, Chiu NC, Chi H.

Pediatr Infect Dis J. 2020 May; 39(5):444-448. do: 10.1097/INF.0000000000002591

PMID: 32118859 Review.

BACKGROUND: Malassezia pachydermatis is a rare cause of systemic infection in infants. METHODS: A




MALASSEZIA FUNGEMIA

Case reports Malassezia fungemia

1981-2020
Il primo caso nel 1981 (Redline et al.
1981);
Totale di case report = 118 Case report | 1981-1990

. = 1991-2000
] o ] o ) 2001-2010
Focolai di infezioni invasive da 42010-2016

Malassezia (1991-2000);

Malassezia species in fungemia

. . 1981-2020
Solo tre studi di sorveglianza;

3%

Malassezia furfur

M. furfur seguito da M. pachydermatis e

\ |
-
M. sympodialis. u Malassezia

pachydermatis

Malassezia
sympodialis
Rhimi et al., Front. Cell. Infect. Microbiol., 2020



MALASSEZIA FUNGEMIA

Malassezia fungemia
identificata da 17 paesi

La maggior parte dei casi
sono stati segnalati in Italia
e negli Stati Uniti nei
neonati pretermine

Casi di M. pachydermatis
nei paesi orientali.

M. sympodialis fungemia in
anziani post-gastrectomia,
post-appendicectomia e
uso corticosteroidi

Rhimi et al., Front. Cell. Infect. Microbiol., 2020

M. furfur %

M. pachydermatis +

M. sympodialis ‘



MALASSEZIA FUNGEMIA

Meadic al Mycology, 2014, 00, 1-8

July 2011- July 2012: ISHAM ‘&~ WO
' - ot - Original Article

290 neonati and 17 pediatrici i ,

Original Article

Bloodstream infections by Malassezia and

* Malassezia furfur: 8/307 (2.6%) Candida species in critical care patients
Roberta al2+ Claudia rchial, Teresa 122, Osvaldo V] 3
Nicola 2 Qttavio 4 Antonino Hizzo4, Teun e
Domenico 1 and Maria Teresa 2
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Pediatrica, Azienda Ospedaliero-Universitaria Policlinico, Bari, Italy, SCentraalbureau voor Schimmelcul-
tures Fungal Biodiversity Centre (CBS-KNAW), *Department of Internal Medicine and Infectious Diseases,
Univarsity Medical Center, Utracht, the Netherlands and ?Department of Darmatology, Shanghai Key Lab-
oratory of Molecular Medical Mycology, Institute of Dermatology and Medical Mycology, Changzheng
Hospital, Second Military Medical University, Shanghai, People’s Republic of China.
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Studi di Bari “Aldo Moro,” Str. prov. per Casamassima Km 3, 70010 Valenzano, Bari, ltaly. Tel: +39 080 4673834;
Fax: +39 080 4679839; E-mail: iroberta@hotmail.com

Racelved 6 May 2013; Rovisod 20 Soptembor 2013; Accoptod 29 Octobar 2013
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MALASSEZIA FUNGEMIA

Studio di sorveglianza
Gennaio 2016-gennaio 2017

Intensive care unit

u CVC colture

Emocolture

Ematology

M. furfur: 12/964 (1,25%):
UTIN: 10/392 (2,5%);

Unita di terapia intensiva: 1/250 (0,4%); Neonatology
Unita di ematologia: 1/322 (0,3%).

Rilevanza di questi lieviti nella
fungemia mediata da cateteri

Cafarchia et al., Preliminary data, 2017



MALASSEZIA E DIAGNOSI

Isolamento e numerazione di
Malassezia

La microscopia dei campioni di
tampone é utile per diagnosticare
dermatiti animali e umane

E necessaria una diagnosi
eziologica piu accurata nei
pazienti ad alto rischio utilizzando
terreni di coltura integrati con
lipidi nell'attuale routine
micologica.




MALASSEZIA FUNGEMIA : DIAGNOSI

Le caratteristiche cliniche, i marker di
laboratorio, le strategie di gestione del
paziente e gli esiti nella fungemia da
Candida e Malassezia non differiscono;

La fungemia da Malassezia compare
prima della candidemia;

La durata della fungemia da Malassezia
e maggiore della candidemia;

Incubatrice, teli e cute dell ospite
dell'operatore rappresentano le fonti di
infezione da Malassezia.

Clinical features of patients with fungemia

Ward

Underlying
disease

CRP mean valve * sd

Antifungal prophylaxis

M. furfur

6 NICU: 2 pediatrics

4 preterms, 1 birth asphyxia,

3 surgery
29 + 3.0 mg/|

3 pts with fluconazole
3 ma/kg/7zh

Candida spp.

4 NICU

3 preferms, 1 surgery

33 £5.1 mg/l

2 pts with fluconazole
Imalkal72h

Fungemia onset (d % :d) 261163 42 £53.3
CVC removal (d £ 5d) 11+82 R
Treatment with [-AMB 14+ 6.0 13 £1.9
smg/kg/d

Fungemia duration (d * 5d) 16+ 163 6 +1.7
Enviromental and incubator, sheetfs none

Human samples

patients and mother skin

Rhimi et al., Front. Cell. Infect. Microbiol., 2020



MALASSEZIA FUNGEMIA: DIAGNOSI

Febbre, malattie respiratorie,
trobocitopenia e PCR elevata
per fungemia da M. furfur e
M. pachydermatis

Malattie gastrointestinali e
respiratorie per fungemia da
M. sympodialis

120

80
60

40

20 I

L s |

B M. furfur B M. pachydermatis M. sympodialis

Rhimi et al., Front. Cell. Infect. Microbiol., 2020



MALASSEZIA FUNGEMIA E DIAGNOSI

| lieviti sono stati isolati
mediante coltura da sangue
o CVC direttamente su
terreni arricchiti con lipidi

| sistemi di emocoltura
automatizzati non sono utili
per rilevare M. furfur ma solo
M. pachydermatis

Su 12 casi di fungemia da
Malassezia, solo 1 fungemia
da M. furfur é stata rilevata

mediante emocoltura
automatizzata, ma il lievito
non €& stato identificato

molecolarmente.

Malasseziafungemia diagnosis
Case report 1981-2020

24%
Blood Colture

54% u Histology/cytology

22% _
‘ _/ CVC Colture

18 -
16 -
14

12 - W Malassezia pachydermatis
10 -

Malassezia furfur

o N O

Rhimi et al., Front. Cell. Infect. Microbiol., 2020



MALASSEZIA FUNGEMIA E DIAGNOSI

Brodo Dixon: La carica di M. === M.furfurin Bact/Alert PF bottle — m= M. furfur control
furfur e M. pachydermatis
aumenta durante il periodo di
incubazione raggiungendo Ia 8
fase stazionaria dopo 3 giorni.

=g |\/|. pachydermatis in Bact/Alert PF bottle == 4¢ = M. pachydermatis control

log CFU/ml
NN

BacT/Alert PF bottles: La carica
di M. furfur diminusce durante il 2
periodo di incubazione mentre
quella di M. pachydermatis
aumenta.

latta et al., Medical Mycology 2017



MALASSEZIA FUNGEMIA E DIAGNOSI

Campioni di sangue e campioni CVC
dello stesso paziente

Campioni di sangue raccolti da provette
per centrifugazione di lisi (Gruppo |) e
da flaconi BacT / Alert (Gruppo Il)

Solo un campione di sangue del
sistema automatizzato é risultato
positivo.

Tutti i campioni CVC erano positivi

Le colture CVC su terreni arricchiti con
lipidi possono essere proposte come
procedura di routine per diagnosticare
l'infezione.

Table 1. Number and percentage of infants from Group |
(blood collected by lysis centrifugation tube) and Group I
(blood collected by BacT/Alert pediatric - PF bottles) scored
positive for Malassezia bloodstream infections by using
blood and central venous catheter (CVC) cultures.

Positive /Total (%)

Diagnosis Groupl  Group II Total

Blood in BacT/Alert system — 0/202 (0) 07202 (0)
Blood in Dixon agar at Tp  6/290 (2.1) 1/202(0.5) 7/492 (1.6)
CVCin Dixon agar 6/290 (2.1) 9/202 (4.4) 15/492(3.1)

latta et al., Medical Mycology 2017



MALASSEZIA FUNGEMIA: DIAGNOSI

Figure 12. Diagnostic pathway for suspected cases of systemic Malassezia infections

Invasive infection due to Malassezia spp.
Clinical samples: blood cultures, biopsy tissue, urine, other body sites

Meticulous history and physical examination is warranted to determine sites of infection

ESAME MICROSCOPICO sangue
prelevato dalla CVC é spesso LT

Microscopy
oval-globose budding yeasts with short e

[ . ~
diagnostica ed e fortemente el ~glistening colories;
olive oil can be added to SDA instead of
expensive specialized media for isolation

raccomandata | . |

Malassezia infection determination

ESAME COLTURALE del sangue e Legena:

o strongly recommended
1 1 deratel ded
delle punte CVC e consigliata a g
recommended against o

tUttI I paZI entl SDA, Sabouraud dextrose agar

Chen et al., 2020
https://www.clinicalsurveys.net/uc/Team_Fungiscope/2a73/images/Rare_

Mold_Guideline_Draft_Public_Review.pdf.



MALASSEZIA SKIN: TERAPIA

ANERN

KTZ Shampoo (due volte a settimana) o crema al miconazolo
(ogni 2 giorni);

Terapia sistemica con FLZ (300 mg/settimana per 2-3
settimane) o ITZ (200 mg/die per 3 settimane);

FLZ e solitamente preferito per PV e MF e ITZ per SD;

L'uso orale di TER sembra non efficace nel PV.

Hald et al., acta Derm Veneariol 2015; Gupta and Lyons, Expert Opin Pharmacother. 2014;

In vivo prospective studies on the treatment of Malassezia dermatitis reporting clinical and mycological

outcome
Ref. Agient Tested Protocol Length of Ani 1. RCT Improvement In
Treatment Clinlc-l Signs And Mycology
(Complete >90%, Partial
<50%)
Bond ct al., 1995 2% Miconazole 2% chlorexidine 10 mL/10Kg twice weekly 3 weeks 33 dogs ¥es ¥es lete with 2% Mi
VS 0.25% scl 2% chlorexidine shampoo
sulphide shampoo
Marscllactal., Miconazole 1% or 2% VS control  Three times weckly for the first 2 4 weeks 18 dogs xes xes Partial in clinical signs and
2000 weeks and twice weekly for an complete in mycology
additional 2 weeks.
Maynard, et al., 3% chlorhexidine shampoo VS 10 mL/10K g; 3%CHX, thrice o6 31dogs  yes e Complete with both treatments
2011 2% mi 2% chlorhexidine weekly for two weeks, twice weeks
shampoo weekly for two weeks, weekly for
two weeks.
2% MIC/CHX was used twice
weekly
Carlotti and K with Enil 1 0.2% Eni le topically 2 days 3 weeks 12 dogs pres prs Partial in clinical signs and
Laffon 1996 {casc reports) /weak, keto: Smg/Kg SID complete in mycology
B etal, K ! 10 mg kg ' SID VS Kctoconazole 3 weeks 20 dogs ¥es BT Complete with both treatments
2001 5 mg kg ! SID
Rosales et al. 2005 K lc VS Terbi 30 mgke-1 VS 3 weeks 15dogs  yns o Partial with both treatments
Kctocom.zolc 5-10kg—1.; SID
Bensi ctal, K lc VS I 1 1o 5 mg kg1 for two 3 weeks 30dogs  yes yes Partial in clinical signs and
2006 consecutive days a week VS complete in mycology with both
Kctoconazole 10 mg kg —1 SID trcatments
Sickaft ctal, lc VS Fl ! fromn S to 10mg'kg SID 3 weeks 13 dogs xes Nes Complete with both treatments
2010 me Cephalexin
Pinchbeck ct al. lc pulse VS inued 5 mg kg—1 SID for two 3 weeks 20 dogs Xes e Complete with pulse
2002 ad.mnmst:mnon consecutives days a week / xs SID administration
Ahman ctal., 2007 [traconazole 5 mg kg—1 every second week 3 weeks & cats b o Complete
(itrafungol, Janssen)
Bensignor et al., Itraconazole (casc reports) Irraconazole 5 -10 mg kg1 SID 4 weceks 15 cats o no Complete
2010 (itrafungol, Janssen)
Bergeretal., 2012 Terbinafine continued VS pulsed  Terbinafine 30 mg/kg once daily 3 weeks 20 dogs Yes e Complete with twice-weekly

or Twice weekly. terbinafine

Gupta et al.,

JAm Acad Dermatol. 2004




MALASSEZIA FUNGEMIA: TERAPIA

La rimozione dei CVCs e fortemente
raccomandata.

La sospensione della alimentazione
parenterali € moderatamente R.

Somministrazione amfotericina B per
almeno 14 giorni dopo l'ultima
emocoltura negativa

La prevenzione delle infezioni da
Malassezia é fortemente supportata
e deve essere effettuata mediante
una attenta igiene delle mani (M.
pachydermatis), e mediante
un'adeguata pulizia ambientale delle
unita neonatali comprese le
incubatrici

Malassezia species.

( Suspected and confirmed infections due to Malassezia spp. )

are emergencies and require rapid action

Legend:

Timely, rapid antifungal therapy and management is required
for suspected and confirmed infections

Amphotericin B Amphotericin B
liposomal deoxycholate
5 mg/kg/d 1 mg/kg/d
I |

Removal of CVAD

!

Response assessment
(weekly, 0 14 days after last negative blood culture)

strongly recommended

moderately recommended

marginally recommended

recommended against |

CVAD, central vascular access device

Chen etal., 2020



MALASSEZIA FUNGEMIA: TERAPIA

Table 1. It vive studies on the treatment of Malassezia spp. fungemia reporting clinical outcome.

Al I l B . U TI L E References Yeasts species Agent Tested Protocol Length of  Hosts /Outcome

Treatment
Chenetal., 2019 M finfur Amphotericin B 1 mg/kg/day/CVC NR 1 Preterm infant/alive
removal
Lee et al., 2019 M. pachydermatis  Amphotericin B NR 2 days 1 adult 62-year-old/died
Pedrosa et al., M. furfur Fluconazole and 10 mg/kg /day and/or (3 50 days 1 Preterm infant and 2 Adults
2018 Liposomal Amphotericin ~ or 5 mg/kg /day) CVC with fluconazole prophylaxis/
B removal Adults died and infant alive
Aguirre et al, 2015 M. sympodialis Amphotericin B 1mg/kg/day (accumulate 21 days 1 Preterm infant/ Alive
deoxycholate dosage 20 mg'kg)/ CVC
removal
Roman, 2016 M. pachydevmatis  Liposomal Amphotericin 5 mg/kg/day IV/ICVC 7 days 1 Adult/Alive
+ mycobacteria B + nafeillin removal
-
F LZ a n d POS - Choudhury and M. pachydermaris Liposomal Amphotericin 1 mg/kg/day//CVC NR 1 Adult with oral Posaconazole
. Marte, 2014 B removal prophylaxis/Alive
Fa | I I I I I e n to n e | | a Al-Sweth, 2014 M. pachydermatis Liposomal Amphotericin =~ NR 7 days 1 Preterm infant /Alive
B
reve n Z i O n e d e I Ia Iatta et al., 2014 M. finfur Liposomal Amphotericin ~ From 2.5 to 6-20 days 6 preterm infants 3 with
p B Smg/kg/day/CVC fluconazole prophylaxis /Alive
removal
f u n e m i a Oliveri et al., 2011 M. furfur Liposomal Amphotericin 4 mg/kg/day/CVC 45 days 1 Preterm infants
g B removal
Rosales et al., 2004 M. funfur Amphoteriein B NR 26 days 1 preterm infant/Died

Rhimi et al., Front. Cell. Infect. Microbiol., 2020

FENOMENI DI RESISTENZA?



MALASSEZIA FUNGEMIA: TERAPIA

e MIC di FLZ e VOR diminuisce in presenza
di  concentrazioni  sub-inibitorie  di
modulatori delle pompe di efflusso
(aloperidolo-HAL, prometazina-PTZ);

e Effetto sinergico con ceppi -

FLZ MIC =128 pg/mL per M. furfur,- FLZ
MIC=64ug/mL per M. pachydermatis;
MIC VOR >4 ug / mL in entrambe le

Malassezia spp.

Le pompe di efflusso dei farmaci sono
coinvolte come meccanismi di difesa
contro i farmaci azolici nel lievito
Malassezia.

Il sinergismo potrebbe essere correlato ad
una maggiore espressione dei geni della
pompe di efflusso,

TABLE 1 Fluconazole (FLZ) minimal inhibitory concentration (MIC in pg/mL) values of Malassezia furfur and Malassezia pachydermatis alone
or in combination with haloperidol (HAL), promethazine (PTZ) and cyclosporine A (CYS). FICI index is also reported in bracket

Number of strains (culture MICFLZ MICwithHAL  MIC with PTZ MIC with CYS
ia spp. llection number) alone (FICI index)* (FICl index)* (FICI index)*
M. furfur 6(1041; 1046; 1047; 10 471; 512 64(<0.5) 128 or 256 (»0.5and <4) 512 or 256 (>0.5 and <4)
1048; 1050)

4(1036; 1037; 1057; 1078) 256 32(<0.5) 128 or 64 (>0.5 and <4) 256 (>0.5 and <4)
2(1086; 1086/15) 128 8{<0.5) 32(=0.5) 128 (>0.5 and <4)
3(1060; 1025; 1044) 64 16{=0.5) 16 (=0.5) 32 0r 64(>0.5 and <4)
2(1006; 1017) 32 8{=0.5) 8(=0.5) 32(>0.5 and <4)
4 (1040; 1040a; 1054; 1055) 16 4{=0.5) 4(=0.5) 16 (>0.5 and <4)

M. pachydermatis 2(789:7891) 512 64(<0.5) 256 (>0.5 and <4) 512(>0.5 and <4)
2(9a;91) 256 32{<0.5) 128 (0.5 and <4) 256 (>0.5 and <4)
2(88c; 8) 128 8(<0.5) 128 (0.5 and <4) 128 (>0.5 and <4)
2(810; 810/15) 64 8{<0.5) 16 (=0.5) 16 (=0.5}
3(813;81) 32 8{=0.5) 16 (>0.5 and <4) 32(>0.5 and <4)
2(828; 831} 16 4(=0.5) 16 (>0.5 and <4) 4(=0.5)
1(849; 8491) 8 2{=0.5) 4(>0.5 and <4) 4(>0.5 and <4)

*FICI=FIC,*FIC,, where FIC,=MIC of the combination/ MIC of drug A alone; FIC;=MIC of the combination/ MIC of drug B alone; FICI<0.5=synergism;

FIClz4=antagonism; 0.5sFICI>4=indifferent.

TABLE 2 Voriconazole (VOR) minimal inhibitory concentration (MIC in pg/mL) values of Mak

ia furfur and Mal

ia pachydermatis

alone or in combination with haloperidol (HAL), promethazine (PTZ) and cyclosporine A (CYS). FICl index is also reported in bracket

Number of strains (culture ~ MICVOR  MIC with HAL MIC with PTZ MIC with CYS
Malassezia spp. collection number) alone (FIC! index)* (FICl index)* (FICI index)*
M. furfur 2(1047;10 471} 8 1{<0.5) 1(<0.5) 8(>0.5and <4)
7{1036; 1037; 1046; 1048; 4 0.5 0r 0.25 (<0.5) 0.5 0r 0.25(<0.5) 2-4(>0.5 and <4}
1050; 1086; 1086/15)
3(1041; 1057; 1078) 2 0.50r1(>0.5and <4) 0.50r1(>0.5 and <4) 2(>0.5and <4)
1{1025) 1 0.25{=0.5} 0.5(>0.5 and <4) 1(>0.5and <4}
5{1017; 1040; 1040a; 0.5 0250r0.125(x05and<4)  0.250r0.125 (0.5 and <4) 0.25(>0.5 and <4)
1044; 1060)
2{1006; 1054; 1055) 025 0125 (>0.5 and <4) 0.06 (=0.5) 0.125(>0.5 and <4}
M. pachydermatis 2 (789; 7891) 4 0.5(<0.5) 0.5{<0.5) 4(>0.5 and <4)
4(9a;91; 88c; 8) 2 0.5(=0.5) 1(>0.5and <4) 2(>0.5 and <4)
4(810; 810/15; 813; 81) 0.5 0125 (=0.5) 0.5 0r 0.125(z0.5 and <4) 0.5 (>0.5 and <4)
2(828; 831) 025 0.064 (>0.5 and <4) 0.125 (>0.5 and <4} 0.25 (0.5 and <4)
2{849; 849/15) 0125 0.064 (>0.5 and <4) 0.064 (0.5 and <4) 0.125 (>0.5 and <4}

*FICI=FIC,+FIC;, where FIC,=MIC of the combination/ MIC of drug A alone; FIC;=MIC of the combination/ MIC of drug B alone; FICI<0.5=synergism;

FICIz4=antagonism; 0.5sFICI>4=indifferent.



CONCLUSIONI

Malassezia spp. € un commensale della cute degli animali e dell’'uomo

Malassezia puo avere un ruolo nelle patologie cutanee degli animali e dell’'uomo oltre
che nelle fungemie umane.

NON esiste una stretta ospite specificita.
| lieviti possono essere trasmessi da animali all’'uomo per contatto diretto.

Metodi molecolari sono necessari per l'identificazione e la genotipizzazione di isolati di
Malassezia da uomo o animale.

La composizione chimica e immunologica della cute dell’ospite ha un ruolo
fondamentale nell’influenzare la patogenesi.

La diagnosi di infezione cutanea € semplice mentre sono necessarie linee guida per
una corretta diagnosi di fungemia nell’'uomo.



CONCLUSIONI

Anche se di recente line guida sono state pubblicate per il controllo delle infezioni da
Malassezia sia nell’animale che per le infezioni sistemiche dell’'uomo, le
raccomandazioni non sono robuste poiché rappresentano opinioni di medici che sono
state fatte utilizzando casi clinici pubblicati.

Per gli animali le recidive possono essere evitate solo se si curano le infezioni scatenati

Per la fungemia i medici devono essere consapevoli della popolazione a rischio di
infezioni e devono comunicare al laboratorio la necessita di includere procedure
speciali per isolare l'organismo;

Infine, la sensibilita molto bassa di questi lieviti ai farmaci azolici (cioé fluconazolo e
voriconazolo) e alle echinocandine deve essere considerata quando si prevede di

utilizzare una terapia a lungo termine o profilattica.



Please do not hesitate to contact
me if further information or
clarification is required.


https://webmail.uniba.it/imp/dynamic.php?page=mailbox

