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In 1896 6@@»& schenckii was first isolated by Benjamin Schenck
In 1907, first zoonotic human case from rat in Brazil
In 1960, Howard confirmed its dimorphic nature



Sporothrix comprises approximately 53 species
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Outbreak in China

. A 444 A

JSinfin *

Liaoning

® > 3000 documented cases

® High endemicity are northeastern China

® Farmer or people live in rural areas, M/F ratio: 1/1.5
® Source: reeds, cornstalks, soil

®_No animal cases yet




Outbreak in Australia

Australia

@ 16 cases over 9 months
© Source: maouldy hay

Nortern
Territory

Western
Australi
a

South
Austrialia

©® 31 cases, rainfall season
©® Exposure —injuries in
the garden, bushland

i .
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Y
related hay samples g T & ol
were positive for S. Sivagnanam S, et al. Med J Aust 2012; 196: 588 e e v
oo Conias & Wilson. Australasian J Dermatol 1998; 39: 34-7 oy ¥ ﬁ{‘,\ o Sos '._;_'\’f.iﬁ \.__.’ LA B
\_ SChean" ) Fenney KT, etal. Emerg Infect Dis 2007; 13: 1228-31 AT .JI-} j: SR AT f. ;’.‘g
6\3:&% 9. % 5= :‘*}\ ?
5 ?ﬁﬁ%ﬂ‘h i


http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202
http://www.google.nl/url?sa=i&source=images&cd=&docid=KglN_lfjeERJUM&tbnid=GhNy-fid2QhIfM:&ved=0CAgQjRwwAA&url=http%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AAustralia_states_blank.png&ei=7DptUsTiJujK0QWM7IHQCg&psig=AFQjCNF2dRqCv2bFU-NFSBv56DOlZfMwKA&ust=1382976620832202

Outbreak in Brazil

Brazil
R, ‘® Human cases 759, dogs 64, cats<1503

. 85% dogs & 83% patients reported
contact with cats

L& . ® 56% humansreported cat bites or
scratches 500

® ‘Sporotrichosis in cats preceded ... ¥ shous
occurrence among owners : jzz

Sehibach A e . Cur i et is 200821 12 CTiwe 1we w0 201 20z | zms

Rodrigues AM. PLOS Neg Trop Dis 2013; 7: e2281



Transmission
]

Plant materials
® rose,hay, reed, cornstalk, wood

Animal

® cat,dog, armadillos, horse, rat, fish,
insect, etc.

Soll

! com plantation Plant material Transportation of Human
fermentation contaminated corn sporotrichosis




Transmission

® Unusual complication associated with fire ant
stings.

® Painful and pruritic pustules that resolve later,
secondary bacterial infections and

anaphylactoid reactions.

® Speculation: organism was present on the
patient’s skin and was introduced by the sting,
alternatively, present on the ant’s stinger itself.

MAJ Scott D. Miller. Ant Sting SporotrichosisContinuing Medical EducationVOLUME 69, JUNE 2002 439




Transmission

Age: 3-10mo

M/F ratio: 2/1

Types: 73.3% (11/15) FC
Location: Jilin Province

No history of trauma, ‘nor contact of animal
Cornstalks may be the source of infections

Song Yy, et al. Int J Dermatol 2011



Updated epidemiology in Asia

Feng P, et al. Origin and distribution of Sporothrix
obosa causing sapronoses in Asia. J Med Microbiol.
2017 May;66(5):560-569.



Update epidemiology of sporotrichosis in Asia
.
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Fig. 4. Haplolypt: net:o;k :‘l CAL s'equences ?Ihzesl S;::a;;:mr.-::vxdi:.ol.';tes,d Haplotypes ?re ;;epresemcd by pie lchh:nls with the circumfer- Feng P, et al. Origin and distribution of Sporothrix

ence proportional to the haplotype frequency, small black dots I[median vectors (mv)] represent internal haplotypes not present in . . . - .

the dataset. Numbers on the lines indicate mutation steps between the haplotypes. globosa caus';g;;p'\;lonoesgfsl)ns'zsc;aéégﬂEd Microbiol.
ay; :560-569.




Clinical manifestation
--. 4@ N

Cutaneous forms - Llymphocutaneous
(common)




Clinical manifestation

-
Fixed cutaneous form

Elsa Vasquez-del-Mercado, et al. Clinics in Dermatology (2012) 30, 437-443 Max Carlos Ramirez Soto, et al..Our Dermatol Online. 2013; 4(2): 237-240



Clinical manifestation
- A 4 4a4ae

lymphocutaneous form

Handattu Sripathi, International Journal of Dermatology 2009, 48, 1198-1200 Elsa Vasquez-del-Mercado, et al. Clinics in Dermatology (2012) 30, 437-443



Clinical manifestation

- A 4 in
Disseminated cutaneous Extracutaneous forms

mainly in alcoholics, diabetes, HIV, etc. patients Appenzeller S, et al. Clin Rheumatol 2006; 25: 926;
Wang JP, et al. Clin Infect Dis 2000; 31: 615

KashimaT et al. Cornea 2010; 29: 573-6



The location and type of lesions in adults and children are different

Children

extremities

extremities

Hl Fixed cutaneous form
R Lymphocutaneous form
[ Disseminated cutaneous form
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Difference features of Sporothrix sp.

]
(Transmission ® Glinical features

100 EmFC
mLC
< 80 DS
- BEC
t3) & Fungemia
§ 60 ) Mucosa
g
© 40
2
S
e 20
0

S. brasiliensis S. schenckii S. brasiliensis S. schenckii
This study Literature

More atypical manifestation in S. brasiliensis

Barros MB de L et al, Clin Microbiol Rev 2011 Rodrigues AM, et al. Emerging Microbes & Infections 2014



3 Virulence

Ss
59
Sb

Lowest virulence in S. globosa
Highest virulence in S. brasiliensis

'|"/+++ R HU @
S
44+ S £ 80 —O— Ss1
- = —— Ss2
& % —¢= Sb1
- o Le— Sb2
= —&— Sal and Sa2
g 20 -}~ Sg1 and Sg2
F - Sm1 and Sm2
0
B @ A FrrelR L P ey vl
0 4 B 12 16 20 24 30 40

Days postinfection
Arrillaga-Moncrieff et al.Clin Microbiol Infect. . 2009

Different virulence in S. schenckii
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Yu et al. Persoonia. 2015 Fernandes et al. Virulence. 2013



Laboratory examination

LR
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10% KOH, Histopathology

Smear Biopsy tissue
Fungal florescent stain
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Molecular diagnhostic methods
—

[ldomﬂylny Genotyping Sporothrix wietu]

Medical Mycology, 2018, 56, $126-5143
doi: 10.1093/mmy/myx103
Review Article
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Molecular diagnosis of sporotrichosis

Guatemali‘
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Molecular diagnhostic methods

Madical Mycology, 2019,0, 1-5
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Species-specific PCR and gPCR

o Singleplex species-specific PCR (CAL) J e Triplex-probe qPCR*aS?(Q)’Z) J
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Molecular diaghostic methods: MALDI-TOF
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Fig. 4. Characteristic mass spectra of reference strains of the Sporothrix complex obtained by MALDI-TOF MS with the CHCA matrix. (1) S. luriei CBS937.72,
(2) 8. pallida SPAS, (3) §. mexicana MUM11.02, (4) 8. schenckii IPEC27722, (5) S. globosa IPEC27135 and (6) S. brasiliensis CBS120339/IPEC 16490.

Fig. 2. The influence of growth time of Sporothrix yeast cells on the obtained spectra. (A) Mass spectra of S globasa (IPEC27135) at various times after
ion (3—8 days) cbtained by MALDI-TOF MS with the CHCA matrix. (B) Mass spectra of S. globosa (IPEC27135) & various times after inoculation (3—7
days) obtained by MALDI-TOF MS with the DHB matrix. The other tested species showed similar results.




Molecular diaghostic methods: MLST+AFLP
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ITS =Internal transcribed spacer (LQ z d
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WGS analysis
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Whole-Genome Sequencing and In Silico Analysis of Two

Strains of Sporothrix globosa A wmatg) O unm(cay \‘ %@wn

Lilin Huang, " Wenchao Gao,"" Domenico Giosa,? Giuseppe Criseo,? Jing Zhang,'* Tailong He,' tnF(gaa) . . trF \
Xiaowen Huang,” Jiufeng Sun,® Yao Sun,' Jiamin Huang, 'Yunqing Zhang,' Balazs Brankovics,” ""24:00)\ T R Aty
Fabio Scordino,” Enrico D'Alessandro,® Anne van Diepeningen,” Sybren de Hoog,” tmmL.G(taa())' D2 ‘ “;") :
Huaigiu Huang,"* and Orazio Romeo®** soate— \ , e tmR(acg)
'Department of Dermatology and Venereology, the Third Affiiated Hospital of Sun Yat-sen University, Guangzhou, Guangdong, China ' ml)—: o 3
3RCCS Centro Neurolesi "Bonino-Puio”, 55113, Messina, ltdy "2 "':'“.'.Eé:";) = A
3pepartment of Chemical, Biological, Pharmaceutical and E Sciences, U ity of Messina, Messina, Italy ad4L
“Department of Dermatology and Venereology, Sun Yat-sen Memorial Hospital of Sun Yat-sen University, Guangdong Province, China tnP(teg) nad5
“Department of Dermatology, General Hospital of Guangzhou Military C d of PLA, Guangzhou, China )= lms:t@;A” =
SGuangdong Provincial Center for Disease Control and Prevention, Guangzhou, Guangdong, China tmi(gat) 0 trni(gat) — nad6 e
7CBS-KNAW Fungal Biodiversity Centre, Utrecht, The Netherlands tTrY\S{ ) A6 e 2, tlv’:w(l;i’) A .
“Department of Veterinary Sciences, Division of Animal Production, University of Messina, Messina, Italy tmWi(toa = . orfa47 lmS(ou): 4 7 orf340
6 ot 7S tmD(gle). o677 A
v ox1 -~ tmC{gca) \/cox1 . tmC(gea)
OO Dyt S e Pigg
Y/ _atp6" ; 3 / atps' nad4 \,
£ . atp8 {rmF(aaa) traN(gt) / gl “trF(aza)
unN(gtt) S / mpB
/ mpB trnY(gta)
trY(gta)

100| L @ S. brasiliensis 5110 Pathogenic clade

e - < \& B 100, ® . schenckil 1099-18
100} @ S. schenckii ATCC 56251
@ S. globosa CBS 120340

q 100! @ S.globosa SS01
O ‘e @ S pallida SPA8
@ S. insectorum RCEF264




Update on treatment

Clinical Practice Guidelines for the Management

of Sporotrichosis: 2007 Update by the Infectious
Diseases Society of America
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Antifungal susceptibility
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Rodrigues AM, et al. BMIC Infect Dis 2014
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Susceptibility of Sporothrixto common antifungal drugs

Table 1. In vitro antifungal activity against pathogenic Sporothrix species.

In Vitro Antifungal Activity 2 , \ ‘ =
High Moderate Low Reference
(MIC < 1 ug/mL) (1 <MIC < 4 pg/mL) (MIC > 4 pg/mL)
Polyenes X }, — a2
Amphotericin B 83
Azoles — -

Albaconazole ol
Clotrimazole [287]
Eberconazole el
Fluconazole o
l Itraconazole [262]
Isavuconazole ot
Ketoconazole [262]
Miconazole el
| Posaconazole o
Ravuconazole S
Voriconazole [262]

Allylathines. <J
Terbinafine [262]
Naftifine 3%

VEchinocantiqﬂ\ 2
Anidulafungin Do
Caspofungin Do
Micafungin 125!
1~ Pirimidine

Fucytosing ] [286]

? Invitro antifungal activity is determined according to MIC values obtained by the microdilution

technique [271,272].

Med Mycol. 2015, 53, 178-188.




The resistance mechanisms

Polyene target / action

Damage (pore, adsorption)
in/near the plasma
membrane
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Surface adsorption model

Membrane fluidity impairment

(A) Polyenes (B) Azoles (C) Echinocandins
Drug target Drug target Drug target Efflux pump Drug target
alteration alteration overexpression overexpression alteration
Azoles Fluconazole
Amphoterigin B Azole Azole ’ - ik .'.‘. Echinoc@din
2 ¥ % .
A\ T ?%?%
- A
Ergl1—% Erg11— Frs1—3

Ergosterol

* Loss-of-function mutations

in ergosterol biosynthesis
genes lead to the

accumulation of alternate
membrane sterols that do
not interact with polyenes

Alternate

* Mutations in ERG11

impede azole inhibition

Erg11

Ergosterol
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* Gain-of-function mutations

in UPC2 lead to
overexpression of ERG11

* Isochromosome formation

[i(5L)] and other
aneuploidies can cause
increased expression of
ERG11

Ergosterol
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* Mutations in TACT or

MRR1 lead to
overexpression of CDR1
and MDR1, respectively

+ Isochromosome formation

[i(5L)] and other
aneuploidies can cause
increased expression of
efflux transporters

m 5
zsa% it

« Mutations in FKS1 (and
FKS2 for C. glabrata)
impede echinocandin
inhibition

Fks1—

il

Overexpression of the efflux pumps Overexpression or mutation of target enzyme

Reviews in Medical Microbiology. 2021; 32(4):p 219-227.
Braz J Microbiol. 2021;52(1):73-80.

Chem Rev. 2021;121(6):3390-3411. 33



Recommended treatment regimen

« |traconazole: 200-400 mg/day (divided into two divided doses)
« Terbinafine: 250-500 mg/day (divided into two-divided-doses)
* Fluconazole: 400-800 mg/day
« Combination therapy

-Thermotherapy

-Surgical
Treatment course:3-6'months
« Other newfantifungaldrugs: new triazoles
 Surgical therapy: single lesion or bone damage
 Physical therapy (eg, warm, freezing)

« Photodynamic therapy N
ﬁ:‘f\?:’l DICAL MYCOLOGY



Treatment with itraconazole




Treatment with itraconazole




Treatment with itraconazole combining terbinafine




Work together to control or elimination
sporotrichosis
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Summary

» Sporotichosis is a chronic inflammatory granulomatous-disease
caused by dimorphic fungus Sporothrix, which.may have
geographic difference ;

 Transmission from plant, animal‘are the major-infected sources;

 With the deepening of.serology,.immunology and molecular
biology research;-a series of rapid diagnostic methods have
emerged, such as ELISA, PCR etc;

« Common antifungal drugs for sporotrichosis include itraconazole,
terbinafine, amphotericin B and the combination of them;
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