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What’s new in Malassezia infections?
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Malassezia spp.

Family: Malasseziaceae

Kingdom: Fungi
Subkingdom: Karya
Phylum: Basidiomycota

Class: Exobasidiomycetes
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Malassezia spp.
e Lipophilic unipolar buddingyeast

* Normal flora (skin microbiota) /immunocompromised hosts
* Involvedinavariety of skindisorders

o Hypo/hyper pigment: Pityriasis versicolor (PV)

o Seborrheic dermatitis/dandruff (SD/D)

o Pityrosporum folliculitis (PF)

o Atopic dermatitis (AD), etc
* Found on surfaces richin sebaceous glands je. scalp, trunk, back, breast etc.

o Unable to synthesize lipids.

o Inenucleated keratocytes of stratum corneum inskin

o Infollicleinfundibulum, exposed to sebum lipids:triglycerides, fatty.
acids, etc.

* Factors related to infection & colonization:
o Temperature

o Humidity

o Cutaneous microenvironment o MMTN

o, THA NI A TTWORK

o Hostdefense mechanisms

Fig. 2. Malassezia globosa_iA) Medigihvsized. lightegineplofyfriable and crenated flat colonies with a pointed button center (Leeming
and Notman medium, 3°C 4 days) B) Spherical, circllar cells with buds on a narow base (Parker Quink-KOH stain, x 1,000)
Data from the articlaor dhn fKorean | Med Mieol 198, 381-86)°

entire, dull colonies (Leeming and Notman medium, 34°C, 14 days)
arrow base (Parker Quink-KOH stain, x 1.000). Data from the article

alk-sized, circular, umb

with buds on a relativ

o

° Ann Dermatol Vol. 27, No. 6, 2015

200 a

Fig. 4. Malassezia dermatis. (A) Large-sized, circular, smooth colonies (Leeming and Notman medium, 34°C, 14 day<). (B) Spherical
oval, or ellipsaidal vegetative cells with monopolar budding (Parker Quink-KOH stain, x 1,0001. Data from the article of Lim et al
(Korean | Dermatol 2007,45:1020-1030/*
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M. furfur M47 (HM014470)

98| M. furfur M235 (HM 014468)

M. furfur M54 (HM014463)

M. furfur CBS7019 (AYT43635)

M. furfur CBS1878T (AY387100)

M. obiusa CBSTBT6T (AB105158)

M. japonica CBS 9431T

M. yamatoensis 3986 (AB125262)

Human
B4

92 <€—Human, AD

<€— Human,heathy& SD

M. pachydermatis CBS1879T (AB118941) Dog
39 —————— M. globosa CBSTI66T (AY743630) Human
52 L W. restricta CBS7877T (AY387143)
'4|— M. nana CES9557T (FJ998301) Lat, cow
- M. equina CBS3969T (A Y743641 Horse
0 —— M. equina { )

1 H —— M. sympodialis CBS7222T (AB070366)
o M. dermatis M992TT (AB070356) €= HUMan, AD

9
M. caprae CBS10434T (AY743656) Goat
M. slooffiae CBS7956T (AY387146) Human

M. cuniculi CBS11721T (GU733709) €———= RabbIt

005

C. neoformans CBS132T (A F444326)

Phylogenetic tree constructed by using the ITS1-5.85-ITS2 rRANA gene sequences of etypical isolates of M. furfur and other members
of the genus Malassezia. Quigroup: Cryptococcus neofon s CBS 132T. GenBank accession numbers are indicated,in parentheses
The evolutionary history was inferred using the Neighbor-Joining method. The bootstrap consénsus tree inferred frem 1000 replicates
is taken to represent the evolutionary history of the taxa analyzed. Brenches comespending to partitions reproduced in less than 50%
bootstrap replicates are collapsed. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap
test (1000 replicates) are shown next to the branches. The tree is drawn to scale, with branch lengthg.in the same units as those of the
evolutionary distancss used to infer the phylogenetic tree. The evolutionary distances were computed using the Maximum Compaosite
Likelihood method and are in the units of the number of base substitutionsipensits. All positions gontaining gaps and missing data were
eliminated from the dataset (Complete deletion option). There were adotel of 406 positions i the final dataset. ATN
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(zinKeyiciene et al, 2012. Central European Journalof Biology. 7 (2): 241-249)

Malassezia spp.

Table 1

Distribution of Malassezia species

Species

Primary distribution

Disease associations

Human associated
M. globosa

M. restricta

M. sympodialis

M. furfur

M. dermatis

M. slooffiae

M. arunalokei
M. japonica

M. yamatoensis
M. obtusa

Animal associated
M. pachydermatis

M. equina
M. nana
M. caprae

M. cuniculi
M. brasiliensis
M. psittaci

Skin of all humans, face, scalp, back.

Skin of all humans, ear, face, scalp. Domestic cats.
Skin of all humans, face, scalp.

Unclear. Human skin via culture, less in molecular
studies.

Only species found in blood and urine.

Rare, human skin.

Rare, human skin. Occasionally animals.

Rare, human skin, India.

Rare, human skin, Japanese female.

Rare, human skin.

Rare, human groin, nasal vestibule, and also from
animals

All animals, likely very diverse and species specific
associations.

Horse

Domestic cat, cow, horse ear

Goat

Rabbit

Parrot (Brazil)

Parrot (Brazil)

Dandruff/seborrheic dermatitis, Pityriasis versicolor
Dandruff/seborrheic dermatitis, Pityriasis versicolor
Atopic eczema

Neonatal invasive/septic infections.

Mostly unknown, reported changes in atopic
dermatitis.

Unknown.

Unknown.

Unknown, reported in atopic dermatitis.
Unknown.

Unknown, reported in atopic dermatitis.

Healthy and diseased skin of many animals. Potential
role in inhalational allergy.

Healthy and diseased skin.

Healthy and diseased skin.

CurrentOpinion in Microbiology 2017, 4081-87
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Malassezia arunalokei sp. nov., a Novel Yeast Species Isolated from
Seborrheic Dermatitis Patients and Healthy Individuals from India

Prasanna Honnavar, Gandham S. Prasad, Anup Ghosh, Sunil Dogra, Sanjesv Handa, Shivaprakash M. Rudramurthy
D. W Warnock, Editor

*  Prospectivecase-control study
*  Conducted invillages in provinces in

o Northwestern India (Punjab;Badashapur, Karial, Salimgarh, Nial,

Brass,and Bhunderpeni)
o Northern India (Haryana;Firozpur, Lalpur, Taparian, Galodi, UjjarM,
ajri, Mirjapur and Rathouli)
*  Study in December 2011 - February 2013

*  Subjectsincluded 124 SD/D patients and 55 healthy control subjects.
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TABLE 1 Distribution of Malassezia spp. ameng SIYD patients.and healthy individuals
No. (%)°
SD/D patients (= 124) Controls (n = 55)
Scalp Nasolabial fold Scalp Nasolabial fold
Species yielding growth (n = 87.[70%]) (n = 31[25%]) {n = 35[63.6%]) (n=12[21.6%])
M. globosa 30(25) 6(4.8) 18(32.7) 4(7.2)
M. furfur 18 (14.5) 17 (13.8) 5(9.1) 4(7.2)
M. globosa + M. restricta 10/(8) 0 6 (10.9) 0
M. restricta 21:(16.9) 4(3.2) 4(7.3) 3 (5.4)
M. arunalekei sponov. 7(5.6) 4(3.2) 2(3.8) 1(L.8) n
S B0 3730 EEavE) TS0 EERYEEY) T
: bﬁgimsm’a spp. yielding growth from samples of patients (n = 124) and controls (n = 55) / /

—~4 \ U AR

Nasolabial fold

M. arunalokei sp. nov

Patients

Controls
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"‘o]ru. IHIL G 5 FTWORK

12/12/2018



DNA based technique

A 4.
o M. obtusa CBS7876 (AY743629)

M. is CBS9725 (AB125263)
l_g‘({——Mlu_ﬂur CBS1878 (AY743602)
* M. japonica CBS9431 (EF140672)
M. slooffiae CBS7956 (AY743606)
M. cuniculi CBS11721 (GU733708)
M. arunalokei sp. nov. (12 strains) M. arunalokei sp. nov
M. restricta (7 strains) M. restricta
M. globosa CBS7966 (AY743604)
M. pachydermatis CBS1879 (AY743605)
M. nana CBS9557 (EF140671)
M. dermatis CBS9169 (AB070361)
M. caprae CBS10434 (AY743616
M. equina CBS9969 AY743621
501 M. sympodialis CBS7222 AY7436

D1/D2 regions of 26S rDNA

F. CBS132 AF075484
0.02
M. sympodialis CBS7222 (AY387157)
ITS-5.8S rDNA M. caprae CBS9967 (AY743647)
M. equina CBS9969 (AY743641)
M. nana CBS9557 (EF140666)
> M. dermatis CBS9169 (AY390284)
— M. is CBS1879 (AY387139)
M. cuniculiCBS11721 (GU733709)
M. slooffiae CBS7956 (AY387146)
M. 18 CBS9725 (AB125261)
M. furfur CBS1878 (AY743634)
M. obtusa CBS7876 (AY387137)
7 M. japonica CBS9431 (EF140669)
99| M. arunalokei sp. nov. (12 strains) M. arunalokei sp. nov
4|——dunum (9 strains) M. restricta
% g M. globosa CES7966 (AY387132)

E CBS132 (AF444326)"

k)

0.05

DNA based technique

IGS1
5|5—< M. restricta (8 strains) M. restricta
L M. lokei sp. nov. (6 strains) M. arunalokei
M. globosa CBS7966 (AB099877)
0.1
TEF1
100 ——=2| M.restricta (7 strains) M. restricta
35 T M. arunalokei sp. nov. (6 strains) M. arunalokei
2 M.g CBS7966 (KF706465)
67 M.sympodialis CBS8334 (KP323158)
I— M.caprae CBS10434 (KF706467)
& = d is CBS9169 (KF706461)
t-!;‘_llm.equ/m CBS9969 (KF706463)
5 a2 M.nana CBS9558 (KF706462)
M.y is CBS9725 (KF706466)

M.furfur CBS1878 (KF706469)
_—WE M.obtusa CBS7876 (KF706470)
M.japonica CBS9431 (KF706464)
T.coremiiforme CBS2482 KF03722

QT
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Protein based technique

§ B §
J——— Ll | M. furfur mTCC 1374
[l | M.equina CBS 9986
| ‘ Il | M. nana CBS 95577
M. caprae CBS 104347
M. dermatis CBS 9170
| M. sympodialis CBS 72227
[| | M. japonica CBS 94327
ﬁ L1 | ||l | M.cuniculicBS 117217

il M. slooffiae CBS 79567
M. pachydermatis CBS 18797

M. arunalokei

Wil M. globosa CBS 79667
[ | | |~]| || .M.yamatoensis CBS9725"
i AL A ITWORK
Phenotypic characteristics' of Malassezia spp.
q cell Growth Lipid Utilization Activity Growth at
Species 4 s n o .
on mDA Tween 20 Tween 40 Tween 60 Tween 80 C EL Catalase B 37°C 40°C
M. furfur Globose, & i 2 + 2 i i +(2) - (w) k4
ellipsoidal,
cylindrical
M. pachydermatisEllipsoidal * - @ + + + + +(w) +(-) + +
M. sympodialis. Ellipsoidal A + = + + + - (w) + + + +
M. globosa Globose ~ + - -, ppt -, ppt - - + - —w) -
M. obtusa Ellipsoidal, + ki = - - - = + + —w) -
cylindrical
M. slooffiae Ellipsoidal, + + + & + ~(w) = + - + "
cylindrical
M. dermatis Ellipsoidal, i i i i i w w(+) + 9 -
globose
M. japonica Globose, * i = w + - ? + 2 + -
ellipsoidal
M. nana Ellipsoidal * i v + + w = + - + v
M. yamatoensis Ellipsoidal i i + 5 i ? + ? + -
M. caprae Globose, i i o i i +() o i +(-) -(w) -
ellipsoidal
M. equina Ellipsoidal + w + + = + - w -
M. cuniculi Globose = (w) + - = = - - + + +
M. restricta Globose, - * - -, ppt -, ppt - - - = v -
ellipsoidal
M. arunalokei  Ovoid, + * = - ppt -, ppt v -, ppt - = + =
i ., MY
=, >'Yl'et- HIEC S TTNORE
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Colony

SEM

Tween 20, 40,
60, and 80 and
Cremophor EL
(Cr EL)
assimilation

60

M. restricta M. arunalokei sp. nov

ISSN (Oniine) 1878-0080 (¢ jk °|

N
Persoonia 41, 2018: 5670 _
RESEARCH ARTICLE hitps#doi.org/10.3767/persoonia. 2018 41.04 \B/J

www.ingentaconnect.com/content/nhn/pimj

Malassezia vespertilionis sp. nov.:
a new cold-tolerant species of yeast isolated from bats

J.M. Lorch', J.M. Palmer?, K.J. Vanderwolf'?, K.Z. Schmidt!, M.L. Verant'?,
T.J. Weller®, D.S. Blehert!

— )

. Pros pective studyunder the U.S. Geological Survey - National Wildlife Health
Center (NWHC) Animal Care : Microbiota of bags

e, Totally264 wing-swabbed samples from bags: 30sites in 7 states

L] Wisconsin
P NewYc k.
ew Yor}
L4 e
@ Pennsylvania

California

Missouri
® @ Kentucky

Alabama

Hibernatingbats,
such as these Myotis sp.,
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: 1/100 M. slooffiae CBS 7956
Phylogeny from 8 loci = o Clade C
. M. pachydermatis CBS 1879
1196 1100 M. nana CBS 9557
e 18SrDNA M. nana JCM 12085
= M. equina CBS 9969
+ D1/D2 » M. caprae CBS 10434
w100] [|_j M. dermatis CBS 9169
* B-tub 1100 (I M. dermatis JCM 11348
e TEF1 1100}, | M. sympodialis ATCC 42132 Clade B

VI;)I M. sympodialis ATCC 44340
. MCM7 M. sympodialis ATCC 96806
1100 M. restricta CBS 7877
M. restricta CBS 8742
w100 M- globosa CBS 7874
M. giobosa CBS 7966
17100 | M. globosa CBS 7990
M. vespertilionis sp. nov. -
1/100 | M. japonica CBS 9431
M. japonica JCM 11963
M. obtusa CBS 7876
M.y is MY9725
1,6 M. furfur CBS 1878 Clade A

* RPB2 L 1100
1/100
e CHS2

Ustilago maydis 521

0.09

Phylogeny from 8 loci

D M. pachydermatis CBS 1879
M. dermatis CBS 9169
CBS 15042
CBS 15043
UAMH 11925
CBS 15046
CBS 15044
CBS 15045
CBS 15041
CBS 15047
CBS 15050
| CBS 15048
095 CBS 15051
CBS 15049

. ,—M.japonim CB59431
1

M. vespertilionis sp. nov.

M. obtusa CBS 7876%

M. toensis CBS 9725
0.96 1 (M. furfur CBS 1878
M. furfur CBS 7019
M. cuniculi CBS 11721

0.03
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Malassezia vespertilionis sp. nov.
* Lipid dependent
* Growth atall tested temp.
o 7°C
o 24°C (Optimal growth)
o 30°C, 37°C, 40°C

* Optimal temp. of other Malassezia spp. : 32°C

Fig. 5 Colony and cell morphology of M. vespertilionis sp. nov. grown on Leeming and Notmag Agar at 24 °C. a, Calony size and morphology after 10 d of
growth; b. colony size and morphology after 40 d of growth; c. cell morphology of 10-d“old'guituré. — Scale Parsha, b4 mm; c =5 pm

Canine Malassezia-associated skin diseases

* Seborrheic dermatitis, Otitis externa
e Clinical aspects
o localize orgeneralize scaling, inflammationand itch

Fig 3. Clinical aspects of CSD, primary acute lesions (A) and secondary chronic lesions (B) |

oA C AT TRIE

Med Mycol. 2013 Oct;51(7)




First Case of Catheter-related Malassezia pachydermatis Fungemia in an Adult in
Korea

- A 62-year-old male—no contact withdogs

- Undergone radical total gastrectomy with adjuvant chemotherapyforpoorly
differentiated (stage I1la, T2bN2M0) tubular adenocarcinoma a month previously
presentedto the emergencyroomof Chonbuk National University Hospital in
May 2014

- Abdominal painlleus and an intraabdominal abscess.
- D2: Lipidinfusion
- Onhospital D 32,
- BT:37°C; WBCcount1.6x109/L
- C-reactive proteinlevel 1,122.1 nmol/L,
- Bloodculture: 5-6 hr. Positive —Iden.
- By Vitek2/VitekMS : M. pachydermatis
- ITS: 100% homology
- MIC: Etest: FLZ 32 ug/ml; 5FC: >32 ug/ml; VO: 0.25 ug/mL
- Riskfactor:?? Mightbe catheter ????

Ann Lab Med 2019;39:99-101

19
Table 1: Cases of M. pachydermatis systemic infection reportedin adults to date
. Revorted ik factirs Not considered risk factors
A\, Prophylactic (to date)
Predisposing  Age/ -
No. Case 7 ’ antifungal Contact with a : Outcome Reference
Diagnosis ~ .Sex Zgents Arterial doutial carier Lipid Intravascular
catherization _PO'" : infusion devices
including animals
1 Acute pweloid” 21M No NM Yes No Two central catheters Died 3 (Lautenbach
leukemia et al, 1998)
2 Acute myeloid  69/M  Posaconazole NM No NM Peripherally inserted  Improved 4 (Choudhury
leukemia central catheter line etal, 2014)
3 Leprosy, 5M No No No No Midline catheter  Fully recovered 5 (Roman et al.,
Pneumonia 2016)
Present patient Gastric cancer  62/M No Yes No Yes Chemoport Died
Abbreviations: N/M, not mentioned; M, male.

Ann Lab Med 2019;39:99-101

20

12/12/2018

10



From: Granulomatous Skin Infection Caused by M . pachydermatisin a Dog Owner

- A 46-yr-old woman presented with anasymptomatic papule onherfaceinlJan. 2004

- Chronicinflammatory granuloma, numerous purple-red round or ovoid spores in the
superficialnecrotictissue, and sparse red spores in the dermis.

- The skinlesions healed after oral fluconazole and cryotherapy.

A verrucous plaque on therightside of the
face anda hemispheroidnodule ontheleftala
nasi.

B, Aftertreatment, hypopigmented scar onthe
rightside of the face

Secretionsmear:
Gram +ve, Yeast spores
x1000

Optimal Temp.

" * 25°Cto 41°C

* seems tobesensitiveto the cold
+ Catalase -ve

Arch Dermatol. 2006;142(9):1181-1184. d0i:10.1001/archderm.142.9.1181

Table 1. Fluconazole (FLZ), itraconazole (ITZ), posaconazele (POS), and vericonazole (VOR) minimum inhibitory concentra-
tion (MIC, ;g/ml) data, standard deviation {SD), and Epidemiological Cut-off Values (ECV) of Malassezia pachydermatis and
Malassezia furfur from different sources.

Antifungal MICm Modal No. of isolates
Isolates drig Range (SD) MICso  MICsg  MIC ECV (%) MIC=ECV
M. pachydermatis FLZ 464 13.8 (14.8) 8 32 8 32 4/62% (6.4)
Dog skin Tz 0.008-0.125  0.013 (0.024) 0008  0.016 0008 0032 262 (3.2)
POS 0.008-0.032 0013 (0.007) 0016 0032 0016 0064 0(0)
VOR 0.016-0.50  0.074 (0.091) 0.064  0.064 0064 025 262 (3.2)
M. furfur FLZ 8128 85 (41.8) 64 128 128 512 4160° (6.6)
Human blood and stérile site o TTZ 0.032-8 0.6 (1.5) 025 1 0.25 1 4160V (6.6)
POS 0.016-8 0.4 (1.1) 0.25 0.5 0.25 1 4160 (6.6)
VOR 0.064-8 1.3 (1.3) 1 2 1 4 1/60 (1.7)
M. furfilr FLZ 8128 77 (60.3) 128 =128 ~128 =512 7/18° (38.9)
Hiumn) skin Tz 0.064-16 1.1 (3.7) 0.25 0.5 0.25 1 1/18%(5.5)
POS 0.032-0.25 0.6 (1.8) 0125 025 0.25 1 1/18 (0)
VOR 0.064-8 1.9 (2.4) 2 2 2 8 0/18 (0)

Note: Pefcentage of isolates for which the MIC was greater than the ECV is also reported. MICsg and MICso: MICs at which 50% and 90%, respectively, of
isolares, restéd were inhibired.

*+Two strdifis showed MIC=ECV for FLZ and ITZ and two for FLZ and VOR.

“The isolates showed MIC=>ECV only for FLZ.

¥ Twao strains showed MIC=ECV for ITZ and POS and one for ITZ, POS, and VOR.

* The strain showed MIC=ECV for ITZ and POS.

- 62 M. pachydermatis from dogs-dermatitis & 78 M. furfur strains from humans bloodstream

- ITZ&POSlower MICs thanVOR and FLZ, regardless of the Malassezia s pecies.

- The MICdata forazolesof M. pachydermatis were four two-fold dilutions lower thanthose
of M. furfur.

- BasedontheECVs, about 94% of Malassezia strains might be categorized within
susceptible population forall azoles

Cafarchia C et al. Med Myco; 2015
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