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Classificacao das micoses

Micose Tecido Agentes etioldgicos
Superficial Extrato corneo do tecido Malassezia spp.
epitelial, pelo e cabelo Hortaea werneckii
Piedraia hortae
Trichosporon spp.
Cutanea Porcdes queratinizadas da pele, | Trichophyton spp.
pelo e cabelo Microsporum spp.
Epidermophyton floccosum
Subcutanea Derme, musculos e tecido Sporothrix spp.
conjuntivo Fonsecaea pedrosoi e outros
Sistémica Inicia-se com uma infecgao Paracoccidioides spp.
pulmonar podendo atingir Histoplasma spp.
qualquer orgdo Coccidioides spp., Blatomyces spp.
Sistémica Qualquer tecido Candida spp., Cryptococcus spp.

Oportunista

Pneumocystis jirovecii
Aspergillus spp., Fusarium spp.
Rhizopus spp., Mucor spp.




Criptococose

* Micose sistémica de evolucao subaguda ou
cronica que atinge varios 6rgaos,
principalmente, pulmoes e sistema nervoso
central.

e Ocorre no ser humano e outros animais,
mas a transmissao animal-homem ou
homem-homem nao foi documentada.

* Fonte ambiental: solo contendo
excrementos de pombos ou eucaliptos e
outras arvores e madeiras em
decomposicao.

* Transmissao: inalagdo de fungo encontrado LTINS |
no ambiente. Eucalipto e madeira em decomposicéo



Transmissao

Inhalation

Ry By <A . \ Lodging in
Spores ;. i/ '\ into lungs

alveoli

Dissemination to
central nervous
system

Eucalyptus Bird
tree excreta

Positive
culture

Hull & Heitman, 2002.



Manifestacoes clinicas

Forma disseminada - Comprometimento do Sistema
Nervoso Central:

* A meningoenfalite ocorre em 90% dos casos;

. ~ N , http://aapt.unicamp.br
* ManinfestacoOes cutaneas, osseas, pulmonares

* O sinal mais frequente é a Cefaléia occipital.

¢ Fe b re é ra ra . http://criptococose.ebode.com/

10-15% dos casos

* O paciente pode, também, apresentar deméncia, Marcador de infeccdo disseminada.
confusao mental e diminuicao da acuidade visual.



http://criptococose.webnode.com/

Comprometimento pulmonar

* E 0 segundo mais freqlente;

e Pode ser assintomatico em 1/3 dos
Casos;

* Apresentacao clinica pode variar
entre manifestacoes localizadas até
faléncia respiratoria.

Jasinowodolinski et al, 2007



Basidiosphores
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Complexo de espécies
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Figure 2. Sexual and asexual states of Cryptococcus neoformans. (A) Yeast cells stained by India ink showing
O nes p ec /e S =o0he hame encapsulated globose cells. Scale bar, 5 pm. (B) Scanning electron micrograph of budding yeast cells (image
courtesy of Sabriya Stukes). Scale bar, 1 pm. (C) Dikaryotic hyphal production (m) at the edge of mated strains
between JEC20 (MATa) X JEC21(MATw). (D) Scanning electron micrograph of basidia-bearing chains ofoval to
elliptical basidiospores (Samson et al. 1983). Scale bar, 5 pm. (E) Life cycle of Cryptococcus neoformans. a, cells

. . . _ of MAT« type; a, cells of MATa type.
May et al. Nature Reviews Microbiology, 14:106-117, 2016. kwon-Chung et al. Cold Spring Harb Perspect Med 2014;4:a019760



Serotypes Molecular types

VNI
Serotype A
var. grubii VNII
VNB
Cryptococcus neoformans _

18.5 Mya AD hybrid VNIII
Cryptococcus \.Sfae rr.Drt?y.;%?‘oE}mans VNIV
neoformans
species complex
37 Mya

Serotype B VGl

Cryptococcus gattii VGl
9.5 Mya VGlli
Serotype C VGIV

Figure 3

Evolution of the C. neoformans species complex. The Cryptococcus species complex contains at least two
subspecies, C. neoformans and C. gattii, which diverged from a common ancestor ~37 and ~18.5 mya,
respectively. They are further divided into four serotypes consisting of at least nine molecular types.
Solid, thin, and dashed lines indicate the prevalence of the respective serotype in each molecular type.

Lin & Heitman. The Biology of the Cryptococcus neoformans Species Complex. Annu. Rev. Microbiol. 60:69—105, 2006.




Mycopathologia (2021) 186:729-731

v ge@y— Cryptococcus neoformans, serotype A,
’ .. AFLP1/VNI, AFLP1A/VNB/VNII, AFLP1B/VNII

" . Global occurrence
Major cause of cryptococcal infections

\

Cryptococcus deneoformans,

Environmental niches

Cryptococcus gattii, serotype B, AFLP4/VGI WW
Global occurrence 3 &
Outbreaks in Mediterranean Europe ’ ‘N,
Cryptococcus bacillisporus,
serotype B & C, AFLP5/VGIII v
Occurs mainly in the America's
Predilection for HIV-positive subjects

serotype D, AFLP2/VNIV

Mainly observed in Europe
Associated with cutaneous infections o
and with infections in the elderly . Wy ﬁ
Inhalation . .
Cryptococcus deneoformans x
Cryptococcus neoformans,
serotype AD, AFLP3/VNIII

Often encountered in Europe,
especially in Mediterranean Europe

@ Environmental source: bird excreta and trees
» Environmental source: trees and plants

Detection and identification

Fig. 1 Characteristics of the pathogenic members in the
Cryptococcus gattii/Cryptococcus neoformans species com-
plexes. The upper part shows the 7 recognized species with
serotype, AFLP genotype/molecular type, and geographic
distribution. At the left side the C. neoformans species complex
members, at the right side the C. gattii species complex

# | removed by the

3/

Dormant Cryptococcus infection reactivated when immune system is attenuated

Cryptococcus decagattii, :
serotype B, AFLP10/VGVI
Rare species

All cases from the America's

Cryptococcus deuterogattii, -W 25
serotype B, AFLP6/VGII L
Global occurrence ’ -,

Outbreaks in Canada, the Pacific
Northwest (U.S.A.), and Australia

Cryptococcus tetragattii,

serotype C, AFLP7/VGIV *‘
Sub-Saharan Africa and Indian subcontinent
Mainly causing disease in HIV-positive subjects

immune system
or dormancy

Recommended treatment Non-pathogenic species
Induction therapy with e 22t Cryptococcus amylolentus
amphotericin B plus Cryptococcus depauperatus
5-fluorocytosine for two Cryptococcus gattii lineage VGV
weeks, followed by Cryptococcus luteus

fluconazole

members. Central to this are theenvironmental source and route
of infection. The lower part depicts detection and identification
methods, recommended treatment (based on [10]), and an
overview of non-pathogenic species in the genus Cryptococcus
(based on [1, 2, 6])



Epidemiologia: Complexo de espécies

Cryptococcus neoformans
Localizacao: Mundo todo.

Atualmente em regides com recursos
limitados (regiao sub-Sahariana)

Pacientes Imunocomprometidos:
* HIV/AIDS,
* Transplantados

e Uso de corticosteroides,
imunossupressores e outros.

https://www.cdc.gov/fungal/diseases/

Cryptococcus gattii

Localizacao: USA, Canada, Australia, Nova
Zelandia, paises da América do Sul

Pacientes Imunocompetentes e
Imunocomprometidos

* Pessoas saudaveis, homens

* Povos aborigenes (Australia e Nova Zelandia)
e Outras condicoes pulmonares, Fumar tabaco
* Pacientes com 50 anos ou mais

* HIV/AIDS, tratamento de cancer

e Uso de corticosteroides, imunossupressores e
outros.



Dados epidemiologicos - Mundo

Taxa de mortalidade é de 70% em paises em desenvolvimento, e 20-30% em paises mais

_/-/J}I desenvolvidos

Cryptococcal infection annual incidence
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Figure 2: Annual incidence of cryptococcal infection by country

The annual number of people positive with cryptococcal antigenaemia estimated at 278 000 (95% Cl 195 500-340 600) globally in 2014. We estimated 223 100

annval incident cases of cryptococcal meningitis in 2014.

Rajasingham et al., Lancet Infectious Diseases 2017.



Problematica — HIV/AIDS

Cryptococcus spp. é o principal fungo causador de meningoencefalite
em pacientes imunocomprometidos.

C. neoformans é a mais prevalente

 Com o aumento do numero de pacientes portadores do virus HIV na década
de 80, passou a ocupar o 32 lugar das doencas oportunistas;

* A taxa de mortalidade é de 10% em paises desenvolvidos e 43% em paises em
desenvolvimento podendo chegar até 70%;

* Na década de 90 iniciou-se a utilizacao do coquetel antiretroviral (HAART) nos
paises desenvolvidos...

* Diminuicao dos casos de criptococoses.

Meningite criptococica foi responsavel por 15% das mortes
rE|aCi0nadaS d0 HIV/AIDS (Rajasingham et al., Lancet Infectious Diseases 2017).



Meningite criptococica relacionada ao HIV/AIDS
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Rajasingham et al., Lancet Infectious Diseases 2017.
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&) Dados epidemiologicos - Brasil -

B Criptococose pulmonar

B Criptococose cerebral

H Criptococose cutdnea

B Criptococose ssea

B Criptococose disseminada

® OQutras formas de
criptococose

82.4% Criptococose NE
No Brasil, mais de 90% das infec¢goes sao registradas
em pacientes HIV/AIDS

Elevada taxa de mortalidade na regido

) Norte e Nordeste do pais (37-49%), em
individuos imunocompetentes
Cryptococcus gattii
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Distribuicao geografica dos casos de
criptococose notificados por regiao em
2023 (Miranda et al., 2024)

B > 40 casos
"] >20casos
> 10 casos

Created with magchartsel
Ministério da Saude, 2010; Ministério da Saude, 2024;

Soares, Emmanuel Alves. Mortalidade por criptococose no brasil (2000 a 2012).
Orientadores: Ziadir Francisco Coutinho e Marcia dos Santos Lazera
Dissertacdo de Mestrado (2015).



VGII Norte/Nordeste: paciemtes imunocompetentes

@2\ Dentre as micoses sistémicas a

" criptococose tem sido relatada
como a mais prevalente em
termos de internacao (SUS)

Sul/Sudeste: Pacientes imunocomprometidos (HIV/AIDS)



Patogénese
Fungo x sistema inume

Fatores de viruléncia de
Cryptococcus.

Morfotipos celulares

Capsula polissacaridica
Composicao de parede celular
Melanina

Enzimas: metaloproteinase, urease,
fosfolipase e outras

Vesiculas extracelulares

Tugume et al. Nature Reviews Disease Primers. 2023. doi: 10.1038/s41572-023-00472-z
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 HIV with low CD4' T cell count

« Solid organ transplantation

« Immunosuppressive medication

» Malignancies

« |diopathic CD4* lymphopenia

« Cytokine-specific autoantibodies
« Genetic immune polymorphisms
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Capsula polissacaridica: maior fator de viruléncia

Number of mice

A

» Leveduras possuem uma estrutura
redonda tipica as envolvendo

»Formada por polissacarideos:
glucuronoxilomanana (GXM) e

galactoxilomanana (GalXM)

—*— B-4500F02
—o— TYCC122

» Esta caracteristica é importante para a
patogenicidade e para o diagnostico

laboratorial.

Days after injection



Funcao da capsula :
evasao do sistema
imunologico

»Inibe producado de citocinas pro- D

inflamatérias ot
)

> Depleta o sistema complemento % '

»Reduz a migracao de leucocitos
para os sitios de inflamacao

» Citotdxica — induz apoptose
» Barreira anti-fagocitica



Extracellular
proliferation

MINIREVIEW FEMS Immunol Med Microbiol 64 (2012) 147-161

Catch me if you can: phagocytosis and killing avoidance by
Cryptococcus neoformans

Rocio Garcia-Rodas & Oscar Zaragoza
Mycology Reference Laboratory, National Centre for Microbiology, Instituto de Salud Carlos Ill, Madrid, Spain

Glirrent Opiion i Microbiology « Video S1. Intracellular replication.

Taylor-Smith ; May. Current Opinion in * Video S2. Macrophage division and fusion.
Microbiology 2016, 34:67—74 * Video S3. Yeast extrusion from infected macrophages.




Melanina

»Cor amarelo ao preto
»Insoldvel em solventes organicos
» Resistente a acidos e bases fortes

»Polimero de compostos fendlicos
e/ou indodlicos

No L-DOPA

W

0.1 M L-DOPA



Effect of the Laccase Gene, CNLAC1, on Virulence of
Cryptococcus neoformans

By S.D. Salas,” J.E. Bennett,* K.J. Kwon-Chung,* J.R. Perfect,’
and PR. Williamson!

The Journal of Experimental Medicine « Volume 184 August 1996 377-386
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Figure 5. WVirulence of the 105 moams in mice. Percent survival of
mice plotted versue time (days). Strane 105-BUC, Mel*, and 105-BU,
Mel~, at infecting dosage of 3 = [ cells/mouse,



Cryptococci at the brain gate: break and enter
Disseminagao para o SNC or use a Trojan horse?

Arturo Casadevall

Department of Microbiology and Immunology and Medicine, Albert Einstein College of Medicine, New York, New York, USA.

M e Ca n i S m OS d e e nt ra d a d e The Journal of Clinical Investigation  hoepy//www.jci.org  Volume 120 Number5  May 2010

Cryptococcus no Sitema Nervoso

Central (Barreira hematoencefalica) i

Trojan horse

» Trojan horse

» Trancitose Bt
E:I?Othe“al @ C. neoformans

> Paracelular

Tight junction

Metaloprotease Mprl
(M36 peptidase Family) Mooty

; ii
exocytosis :
& Transcytosis |5

U re a S e Free C. n?oformans

in the serum




Outros fatores de viruléncia de Cryptococcus:

» Termotolerancia — consegue crescer a 37 eC

> Acido sidlico na capsula — a superficie do fungo fica carregada negativamente
»Producao de enzimas hidroliticas — proteinase, fosfolipase, esterase, e outras
» Urease

» Metabolismo de inositol purinas e piridinas,

» Utilizacdo de ferro para transducao de sinais



23 World Health
% Organization

Diagndstico e Tratamento

Summary of the diagnostic approach to cryptococcal meningitis

Lumbar puncture available Lumbar puncture not available or
contraindicated

Rapid cryptococcal antigen test CSF cryptococcal antigen (preferably | Serum, plasma or whole-blood
GUIDELINES FOR available lateral flow assay) cryptococcal antigen (preferably
DIAGNOSING, PREVENTING AND lateral flow assay), treat immediately
MANAGING CRYPTOCOCCAL and refer for further investigation
DISEASE AMONG ADULTS, No rapid cryptococcal antigen test CSF India ink Prompt referral for further
ADOLESCENTS AND CHILDREN available investigation

LIVING WITH HIV

Guidelines for diagnosing, preventing and managing cryptococcal disease among adults, adolescents and
children living with HIV. Geneva: World Health Organization; 2022. Licence: CC BY-NC-SA 3.0 1GO.

Perfect et al. Clinical Practice Guidelines for the Management of Cryptococcal Disease: 2010 Update by
the Infectious Diseases Society of America . Clinical Infectious Diseases 50:291-322, 2010.



Diagndstico Laboratorial

* O material bioldgico: escarro, liquor, material ganglionar, lesbes mucocutaneas.

Exame direto: Observacao de levedura capsulada, utiliza-se tinta nanquin para
aumentar o contraste.

* Interpretacao: A presenca de leveduras encapsuladas no material clinico deve ser
considerado significante, mesmo na auséncia de sintomas clinicos.
| . :
U_LJLJ_L;_ULLLLLA_MJLJW i
SRITTiTrTfir ¢ i‘l
LJLJL-I-LJLILILILIU* 1
Ly
mmmmmmummmmm* Oivabent

*_ ’*’ cations

Higher mass Lower mass  |ndia ink zone
density density ouwter
inner capsule capsule

Inedian Ink exclusion zons

Frases et al. PNAS, 106 (4): 1228-1233, 2009.



e Cultura

* Agar Sabouraud dextrose (SDA) + cloranfenicol

e Positivo em 75-90% do liquor e 35-70% de hemocultura
 30-350C
e 48-72 h ou mais

* Meio semente de niger (compostos fendlicos) + cloranfenicol

SDA SDA Niger

SDA: colbnias translucidas, lisas, gelatinosas. Culturas mais antigas
tornam-se mucoide com coloracao creme.



Provas Bioquimicas

Prova da urease em meio agar ureia de Christensen:

H:N

C=0 ., W0 —=,2NH;, + CO,
pH
HzN/ Amonia

Pl ,(;4

Ureia

Cryptococcus
NH; + H O ™ NH,” + OHW

Carater Basico

(urease +)

Auxanograma: assimilacao de acucares

Candida

(urease —)

* Todas as espécies do género Cryptococcus nao tém capacidade
de fermentar nenhum tipo de acucar (NAO se realiza o

zimograma)



Provas Bioquimicas

Meio CGB
L-Canavanina — Glicina — Azul de Bromotimol

(+) Azul — C. gatti
O meio passa de pH 5 para 7

(-) Amarelo — C. neoformans

Cryptococcus gattii : € naturalmente resistente a
L-canavanina, metabolizando-a em produtos
nao toxicos, sendo capaz de crescer no meio de
CGB, onde a glicina é utilizada como uUnica fonte
de carbono e nitrogénio, produzindo amonia,
elevando o pH e mudando a cor.

C. qattii C. neoformans
CGB (+) ' CGB (-)
R it e N Bt T —




Teste sorolégico:

Aglutinacao em latex

Pesquisa de antigeno capsular - (GXM)

* liquor: € o método de escolha para o diagndstico de pacientes com meningite por
Cryptococcus spp.

"

Particula de anticorpo Antigeno em amostra




Teste sorolodgico:

® Pesquisa de antigeno capsular GXM - fluxo lateral
C l"Ag I—FA Soro e liquor

! P
POSITIVE posSITIVE NCGATIVE
LONTROL SAMPLES SATPLE Saiba mais:

https://www.youtube.com/watch?v=hWaw6atnF58
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Meningites criptocdcica
Indugao: L-AMB + 5-FC
Consolidacao: FLC
Manutencao: FLC

Guidelines for diagnosing, preventing and managing
cryptococcal disease among adults, adolescents and
children living with HIV. Geneva: World Health
Organization; 2022. Licence: CC BY-NC-SA 3.0 1GO.

Perfect et al. Clinical Practice Guidelines for the
Management of Cryptococcal Disease: 2010 Update by
the Infectious Diseases Society of America . Clinical
Infectious Diseases 50:291-322, 2010.

Table 2. Antifungal Treatment Recommendations for Cryptococcal Meningoencephalitis in Human

Immunodeficiency Virus—Infected Individuals

Regimen Duration Evidence
Induction therapy
AmBd (0.7-1.0 mg/kg per day) plus flucytosine (100 mg/kg per day)® 2 weeks A-l
Liposomal AmB (3-4 mg/kg per day) or ABLC (5 mg/kg per day, with renal
function concerns) plus flucytosine (100 mg/kg per day)® 2 weeks B-lI
AmBd (0.7-1.0 mg/kg per day) or liposomal AmB (3-4 mg/kg per day) or
ABLC (5 mg/kg per day, for flucytosine-intolerant patients) 4-6 weeks B-II
Alternatives for induction therapyb
AmBd plus fluconazole B-I
Fluconazole plus flucytosine B-lI
Fluconazole B-lI
ltraconazole C-ll
Consolidation therapy: fluconazole (400 mg per day) 8 weeks A-l
Maintenance therapy: fluconazole (200 mg per day)® =1 year® A-l
Alternatives for maintenance 'cherapyb
ltraconazole (400 mg per day)d =1 year® C-l
AmBd (1 mg/kg per week)® =1 year® C-l




Estudo Dirigido

» Quais sao os agentes etioldgicos da criptococose?

» Quais sdo as principais formas clinicas da criptococose?

» Ha diferencas epidemioldgicas entre os dois complexos de espécies de
Cryptococcus? Cite brevemente.

» Descreva brevemente a fisiopatologia da criptococose.

» Quais os principais fatores de viruléncia de Cryptococcus spp.?

» Expligue as funcdes para a cadpsula polissacaridica e melanina?

» Qual a importancia da capsula polissacaridica no diagndstico da criptococose?

» Quais métodos podem ser usados no diagndstico da criptococose?

» Qual a forma de tratamento da meningite criptocdcica?

» Qual a forma de tratamento da criptococose pulmonar?
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