FLAVIO DE MATTOS OLIVEIRA

AVALIACAO CLINICA DA FUNGEMIA DETECTADA PELO SISTEMA DE
HEMOCULTIVO POR LISE-CENTRIFUGACAO (lIsolator®). TREZE ANOS DE
EXPERIENCIA,1994-2007.

Tese apresentada ao Programa de Pds-
Graduacéo em Ciéncias Pneumoldgicas da
Universidade Federal do Rio Grande do

Sul, para obtengéo do grau de Doutor.

Porto Alegre
2007



Livros Gratis

http://www.livrosgratis.com.br

Milhares de livros gratis para download.



FLAVIO DE MATTOS OLIVEIRA

AVALIACAO CLINICA DA FUNGEMIA DETECTADA PELO SISTEMA DE
HEMOCULTIVO POR LISE-CENTRIFUGACAO (lIsolator®). TREZE ANOS DE
EXPERIENCIA,1994-2007.

Tese apresentada ao Programa de Pds-
Graduacdo em Ciéncias Pneumoldgicas da
Universidade Federal do Rio Grande do

Sul, para obtengéo do grau de Doutor.

Orientador:

Prof°. Dr. LUIZ CARLOS SEVERO

Porto Alegre

2007



FICHA CATALOGRAFICA

Oliveira, Flavio de Mattos
AVALIACAO CLINICA DA FUNGEMIA DETECTADA PELO SISTEMA DE
HEMOCULTIVO POR LISE-CENTRIFUGACAO (Isolator®). TREZE ANOS
DE EXPERIENCIA,1994-2007 / Flavio de Mattos Oliveira. --Porto Alegre, 2007.
xv, 50f.

Tese (doutorado) — Universidade Federal do Rio Grande do Sul. Faculdade
de Medicina. Programa de Pds-graduacdo em Ciéncias Pneumoldgicas.

Titulo em inglés: Clinical evaluation of fungemia detected by the
hemocultivation system by lyse-centrifugation (Isolator®). Thirteen years of
experience, 1994 — 2007.

1. Fungemia. 2. Lise-centrifugac¢éo. 3. Histoplasma capsulatum.
4. Cryptococcus spp. 5. Rhodotorula spp. 6. Trichosporon spp. 7. Saccharomyces
cerevisiae.




UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
POS-GRADUACAO EM CIENCIAS PNEUMOLOGICAS

Coordenador do Curso de Pds-Graduacdo: Prof. Dr. José da Silva Moreira



Saber organizar a vida com bom senso

Nao confusamente, no tumulto dos eventos,

mas com percepcao e bom senso.
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assim como um longo dia de viagem sem pouso.

O que torna a vida agradavel € uma variedade de aprendizado.
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e os livros nos transformam fielmente em pessoas.
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contemple tudo o que ha de bom no mundo.
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Ao discutir o dote, o Pai universal as vezes deu riqueza a filha mais feia.
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filosofar é o prazer mais elevado de todos.

Baltasar Gracidn

A arte da sabedoria mundana



Vi

Agradecimentos

Ao amigo, Luiz Carlos Severo,

por ter me dado o privilégio de ser meu mestre.

A minha mae, Zaira, pelo incentivo e amor.

Ao bolsita Sérgio Sénego Fernandes pelo, auxilio

na revisao dos prontuarios.

A Claudia Bica e Melissa Orzechowski Xavier,

pelas sugestbes.

As amigas do Laboratdrio de Micologia
Santa Casa-Complexo Hospitalar, Porto Alegre:
liva Lucia Carnetti, Inajara Silveira dos Santos,

Luciana Silva Guazzeli e Cecilia Bittencourt Severo



Sumario

Agradecimentos

Resumo

Abstract

Lista de figuras

Lista de tabelas

Lista de abreviaturas e siglas
1 INTRODUCAO

2 OBJETIVOS

2.1 Objetivo geral

2.2 Objetivo especifico

3 MATERIAL

3.1 Identificac&o etioldgica
3.2 Isolator® - etapas da colheita e processamento
3.2.1 Isolator® adulto

3.2.2 Isolator® infantil

4 METODOS

4.1 Delineamento do estudo
4.2 Populagéo do estudo
4.3 Instituicdo

4.4 Aspectos éticos

4.5 Fundamentac&o teorica

5 ARTIGOS

5.1 Infeccion nosocomial por Trichosporon asabhii : revision clinica de

22 casos (publicado na Revista Iberoamerica de Micologia, volume 23: 85-89, 2006)
5.2 Histoplasma capsulatum fungemia in patients with acquired
immunodeficiency syndrome: detection by lysis-centrifugation blood-

culturing technique (publicado na Revista do Instituto de Medicina Tropical de S&o Paulo,

volume 49 (3): 135-138, 2007)

Vi

Xi
Xiii
Xiv
XV
01
02
02
02
03
03
05
05
06
08
08
08
08
08
09
10

10

16



5.3 Cryptococcus gattii fungemia: report of a case with lung and brain

lesions mimicking radiological features of malignancy (publicado na Revista do
Instituto de Medicina Tropical de Sdo Paulo, 49(4):263-265, 2007)

6 CONSIDERACOES FINAIS

7 ANEXOS

7.1 Anexo | - Identificagcéo etioldgica

7.2 Anexo Il - Instrumento para colheita de dados

7.3 Anexo Il - Declaragéo referente a aspectos de Etica Médica

7.4 Anexo IV - Histoplasma capsulatum recovery from the urine and a short
review of genitourinary histoplasmosis (aceito para publicagéo na Mycopathologia)

8 REFERENCIAS BIBLIOGRAFICAS

21
25
27
26
27
31

32
49



Resumo

Foram incluidos no estudo 525 casos de fungemia causadas por Candida spp,
Cryptocossus spp, Trichosporon spp, Rhodotorula spp, Histoplasma capsulatum,
Saccharomyces cerevisiae e Pseudozyma aphidis, que constam nos arquivos do
Laboratdrio de Micologia, Santa Casa-Complexo Hospitalar, Porto Alegre (RS) num
periodo de 13 anos (1994-2007). Aspectos demograficos, doencas de base e fatores
associadas aos episodios de fungemia foram estudados. Assim como, os agentes

etioldgicos e a mortalidade global entre os pacientes com fungemia.

Os 525 casos foram classificados da seguinte maneira: candidemia (413/78,6%),
subdivididos em: Candida albicans (151/36,5%), C. parapsilosis (91/22%), C.
tropicalis (65/15,7%), C. glabrata (27/6,5%), C. pelliculosa (18/4,3%), C. guilliermondii
(18/4,3%), C. humicola (7/1,7%), C. krusei (7/1,7%), C. famata (5/1,2%), C. lusitaniae
(4/0,9%), C. sake (4/0,9%), C. lipolytica (3/0,7%), C. globosa (3/0,7%), C. intermedia
(2/0,5%), C. kefyr (1/0,24%), C. colliculosa (1/0,24%) e Candida sp (8/1,9%);
criptocococemia (77/14,6%), subdivididos em: Cryptococcus neoformans (72/93,5%),
C. gattii (3/3,9%), C. laurenti (1/1,3%), Cryptococcus sp (1/1,3%); Histoplasma
capsulatum (21/4%); Trichosporon spp (9/1,5%) subdivididos em: T. asahii (8/89%), T.
mucoides (1/11%); Rhodotorula spp (5/0,9%) subdivididos, Rhodotorula sp (4/80%),
R. mucilaginosa (1/20%); Saccharomyces cerevisiae (1/0,2%); Pseudozyma aphidis

(1/0,2%)

O sexo masculino foi 0 mais prevalente (288/55%), porém sem significAncia
estatistica, a idade variou de 12 dias a 97 anos, com uma mediana de 39,64 anos. A
mortalidade nestes pacientes variou entre 22% e 52%. As doencas de base mais

frequente foram cancer e Aids. Febre foi 0 sinal mais frequente.



X
Neste contexto, a fungemia deve ser incluida no diagndstico diferencial destes
pacientes com febre de origem desconhecida e prolongada. Utilizando-se de técnicas

laboratoriais especificas para o diagndstico etioldgico.
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Abstract

We reviewd 525 cases of fungemia caused by Candida spp, Cryptocossus
spp, Trichosporon spp, Rhodotorula spp, Histoplasma capsulatum, Saccharomyces
cerevisiae and Pseudozyma aphidis. They have all been part of the files of the
Mycology Laboratory at Santa Casa Hospital Complex in Porto Alegre (RS), during a
thirteen-year period (1994 - 2007). Demographic aspects, underlying diseases and
factors associated with the fungemia episodes were studied, as well as the etiologic

agents and the global mortality among the patients having fungemia.

The 525 cases included in the study were classified according to the following:
candidemia (413/78,6%), subdivided in: Candida albicans (151/36,5%), C. parapsilosis
(91/22%), C. tropicalis (65/15,7%), C glabrata (27/6,5%), C. pelliculosa (18/4,3%),
C.guilliermondii  (18/4,3%), C. humicola (7/1,7%), C. krusei (7/1,7%), C. famata
(5/1,2%), C. lusitaniae (4/0,9%), C. sake (4/0,9%), C. lipolytica (3/0,7%), C. globosa
(3/0,7%), C. intermedia (2/0,5%), C. kefyr (1/0,24%), C. colliculosa (1/0,24%) e
Candida sp (8/1,9%); criptocococemia (77/14,6%), subdivided in: Cryptococcus
neoformans (72/93,5%), C. gattii (3/3,9%), C. laurentii (1/1,3%), Cryptococcus sp
(1/1,3%); Histoplasma capsulatum (21/4%); Trichosporon spp (9/1,5%) subdivided in:
T. asahii (8/89%), T. mucoides (1/11%); Rhodotorula spp (5/0,9%) subdivided,
Rhodotorula sp (4/80%), R. mucilaginosa (1/20%); Saccharomyces cerevisiae (1/0,2%);

Pseudozyma aphidis (1/0,2%)

The male gender was the most prevalent (288/55%), although no significance
difference was observed. The age ranged from 12 days to 97 years old, with an
average of 39,64 years. The mortality among these patients ranged between 22% and
52%. The most frequent underlying diseases were cancer and Aids. Fever was the most

frequent sign.



Xii
Within this context, fungemia must be included in the differential diagnosis of
these patients presenting long-term fever with unknown cause. Making use of specific

laboratorial techniques for the etiologic diagnosis.
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1 INTRODUGAO

Infecgdes fungicas sistémicas sdo vistas com frequéncia crescente nos pacientes
imunocomprometidos. Os principais fatores de risco incluem a administracdo de
antibidticos de amplo espectro, corticdides, drogas citotoxicas, cateter intravascular,
nutricdo parenteral total (NPT), cirurgia de grande porte, transplantes de medula ossea e
de orgdos sdlidos, infecgéo pelo virus da imunodeficiéncia humana (HIV) (Bille, 1984;

Creger, 1998; Rosas , 2003).

O isolamento de fungo do sangue é um marcador pouco sensivel de doenca
fungica disseminada. Contudo, nos ultimos vinte anos surgiram novas técnicas, cujo uso
reduz o tempo e aumenta, consideravelmente, a taxa de isolamento fungico. No
entanto, grande numero de infecgbes fungicas disseminadas ainda continuam n&o
diagnosticadas ou séo detectadas tardiamente prejudicando o tratamento do paciente

(Kiehn et al., 1983; Bille et al., 1984; Kiehn, 1989).

A lise-centrifugacdo € uma dessas técnicas, esta disponivel comercialmente
(Isolator® System, Wampole Laboratories, Division of Carter-Wallace, Incorporated,
Cranbury, N.J., USA) e tornou-se o método de escolha para o isolamento de
leveduras e fungos dimorficos do sangue periférico (Bille et al, 1983; Kellog et al,

1984; Alexander, 2002).

A presenca de microrganismos viaveis na corrente sanguinea sugere infeccdo
ativa nos tecidos e a recupera¢do do paciente podera depender de um isolamento e

identificacdo precoce do agente etioldgico.

As fungemias sé@o causadas principalmente por leveduras dos géneros Candida
e Cryptococcus, fungos dimdrficos como o Histoplasma capsulatum e mais raramente

fungos filamentosos, especialmente espécies de Fusarium.



2 OBJETIVOS

2.1 Objetivo geral

Definir os dados demograficos, as doencgas de base e os fatores associadas aos

episddios de fungemia ocorridos na Santa Casa Complexo-Hospitalar nos ultimos

treze anos.

2.2 Objetivo especifico

Identificar os agentes etioldgicos das fungemias.

Determinar a mortalidade global entre os pacientes com fungemia.



3 MATERIAL

Ha treze anos, desde janeiro de 1994 a técnica do Isolator® esta na rotina do
Laboratdrio de Micologia (Santa Casa-Complexo Hospitalar). De cada paciente com
suspeita de fungemia foi colhido assepticamente sangue de veia periférica com o
sistema vacutainer nos tubos de Isolator®: 1,5 ml (infantil) e 10 ml (adulto). No periodo
maximo de 16h apds a colheita os tubos de Isolator® (adulto) foram centrifugados a
5.100 r.p.m por 30 min e processados conforme as instrugcbes do fabricante e o
sedimento (cerca de 1,5 ml) foi igualmente inoculado em tubos contendo meio sdlido,
agar Sabouraud (SAB) e infusdo de cérebro-coracdo (BHI) que foram incubados
aerobicamente a temperatura de 25° e 35°C, respectivamente. Este processamento
foi realizado em capela de fluxo lamelar classe IIB. Os meios inoculados foram
examinados visualmente em dias alternados por trés semanas (Tarrand et al, 1991;
Morrel et al, 1996). Os cultivos positivos foram separados em leveduras, fungo

dimorfico e fungo filamentoso para identificacdo etiologica.

3.1 Identificac&o etioldgica

A identificacdo etiologica foi feita a partir do isolamento em meios de cultivos

(SAB e BHI), separados e identificados do seguinte modo (ver anexo |):

a) leveduras
Candida: micromorfologia, técnica do tubo germinativo e método automatizado
(ID 32C, ATB Expression, bioMérieux)
Saccharomyces, Rhodotorula e Trichosporon: micromorfologia e método
automatizado (ID 32C, ATB Expression, bioMérieux)
Cryptococcus sp: micromorfologia, meio bioquimico (agar Uréia, agar Niger,
canavanina-glicina-azul de bromotimol — CGB) (Kwon-Chung et al., 1982)

b) fungos dimarficos

micromorfologia , viragem no BHI e SAB



c) fungos filamentosos

micromorfologia

Cada isolado foi classificado como contaminante ou como patégeno (Thomson et
al., 1984; Creger et al, 1998). O significado clinico foi estabelecido pela revisdo do

prontuario clinico:

1. Patogeno verdadeiro: o0 mesmo microrganismo foi isolado de e/ou visualizado
em bidpsia de tecido ou identificado em multiplos espécimes estéreis; o fungo
isolado € patdgeno primario.

2. Contaminante: o microrganismo nao & patdgeno primario, o isolamento foi unico,

n&o houve correlagdo clinica, nem fator predisponente.

Para cada paciente com fungemia as seguintes informacGes foram obtidas:
idade, sexo, tempo de hospitalizacéo, presenca e tipo de doenca(s) predisponente(s),
grau de imunodepressao, cirurgia prévia ou profilaxia antifungica, episodio(s) prévio(s)
de sepse bacteriana, presenca de NPT e cateter intravascular (ver anexo Il) (Creger et

al., 1998).

Para avaliar o significado clinico de cada episddio de fungemia consideramos o0s
seguintes parametros: numero de episodios de hemocultivos positivos, numero de
dias consecutivos apds a documentacdo de fungemia, isolamento do mesmo
microrganismo de outros sitios que ndo o sangue, presenca de febre, calafrios e lesées
disseminadas (cuténeas ou retina); deterioracdo clinica sem outra explicacéo; resposta

terapéutica e evolucéo (ver anexo Il).



3.2 Isolator® - etapas da colheita e processamento

3.2.1 Isolator® adulto

1° Desinfetar a rolha com Polivinilpirroldina-iodo (PVPI) 10% - deixar secar por 1 min;

2° Desinfetar a regiao da pung¢do com alcool 70°GL;

3° Usar o sistema vacutainer para a colheita, a quantidade minima de sangue deve ser
de 8 ml e méxima de 10 ml; Ndo deve forgcar a entrada do sangue no tubo, pois a rolha
podera ser deslocada;

4° Inverter o tubo 4 a 5 vezes para homogeneizar.

Transporte
1° Manter a temperatura ambiente;
2° Processar imediatamente, ou deixar em repouso por no maximo 16h;

3° Quantidade de sangue inferior a 10 ml € obrigatdrio processar imediatamente.

Centrifugacao

1° Centrifugar a 5.100 r.p.m. por 30 min em rotor de angulo fixo (45°);

2° Os tubos podem ficar em repouso por até 2h, apds devem ser centrifugados
novamente por mais 30 min. Esta perda de tempo ndo pode ulirapassar as 16h

permitidas entre a colheita e o processamento.

Processamento

1° Transferéncia para o Isostat rack (estante redonda): fazer pequena quebra na inser¢ao
da rolha. Manusear os tubos cuidadosamente para n&o misturar. Se isto ocorrer
centrifugar novamente por 30 min.

2° Desinfeccdo da rolha: usar algodédo embebido em PVPI 10%, deixar secar e colocar

na base Isostat press;
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3° Remocdo do Isostat Cap (capsula que permite a entrada da pipeta) do pacote:
retirar a tampa empurrando a base da mesma através do papel, segurando pelos
lados - ndo tocar na parte de cima, ou na ponta “em prego” - e colocar a tampa sobre a
rolha de cada tubo;
4° Pressao na tampa: pressionar a tampa de modo que o “prego” penetre na rolha e a
tampa fique firme;
5° Remocdo da pipeta “sobrenadante” e preparo: remover uma pipeta, tocando
apenas no bulbo apertando antes de inserir no tubo;
6° Drenagem do fluido sobrenadante: inserir a pipeta rapidamente através da
membrana na tampa, mantendo o bulbo pressionado até a inser¢cdo (caso se formem
bolhas centrifugar novamente);
7° Homogeneizagao: utilizar o vortex por 20 segundos;
8° Remocgdo do concentrado com pipeta “concentrate”: pegar a pipeta pelo bulbo
apertando até inserir no tubo através da tampa, apds soltar gradualmente o bulbo,
drenando o concentrado;

9° Inoculagéao em meio de cultivo: SAB, a 25°C e BHI, a 35°C;

3.2.2 Isolator® infantil

1° Desinfetar a rolha com PVPI 10% - deixar secar 1 min;

2° Desinfetar o local da pun¢do com alcool 70°GL;

3° Usar o sistema vacutainer para a colheita, a quantidade minima de sangue deve ser
de 1 ml e maxima de 1,5 ml. N&o forcar a entrada, a rolha podera ser deslocada;

4° Inverter o tubo 4 a 5 vezes para homogeneizar.

Transporte
1° Manter a temperatura ambiente;

2° Processar imediatamente, ou deixar em repouso por no maximo 16h;



Processamento

1° Proceder antissepsia da tampa do tubo do isolator®;

2° Homogenizar o tubo do isolator® em vortex por 30”;

3° Inocular em meios de cultivos, SAB e BHI, com seringa, colocando-os

temperaturas de 25°C e 35°C, respectivamente.



4 METODOS

4.1 Delineamento e periodo do estudo
Estudo de coorte retrospectivo e observacional, janeiro de 1994 a janeiro de

2007.

4.2 Populagéo do estudo
A populagédo do estudo foram incluidos todos o0s casos consecutivos de
fungemia diagnosticados na Santa Casa-Complexo Hospitalar no periodo de janeiro

de 1994 a janeiro de 2007.

4.3 Instituicdo

A Santa Casa de Porto Alegre € um complexo hospitalar de atendimento
terciario composto por sete hospitais, que ao todo somam mais de 1.076 leitos, 132
dos quais sdo de terapia intensiva. Ocorrem na Instituicdo 45.237 internag¢bes e 749.387
consultas ambulatoriais por ano. E uma Instituicdo com mais de 200 anos de existéncia,
servindo como hospital-escola as Faculdade de Medicina da Fundagédo Faculdade
Federal de Ciéncias Médicas de Porto Alegre e da Universidade Federal do Rio
Grande do Sul. Cerca de 60% dos leitos do hospital sdo destinados a pacientes do
Sistema Unico de Salde, e 40% a pacientes particulares ou conveniados.
(fonte: http://www.santacasa.org.br/santacasa/desempenho_assistencial.asp, acesso

23/08/2007).

4.4 Aspectos éticos

O projeto de pesquisa é uma continuidade do projeto “Estudo de caso-controle
sobre fatores de risco e preditores de mortalidade em pacientes com candidemia
nosocomial” do Dr. Alessandro Comaru Pasqualotto com orientacdo do Dr. Luiz Carlos
Severo, onde o mesmo foi previamente avaliado e aprovado pelo Comité de Etica em

Pesquisa da Santa Casa-Complexo Hospitalar (protocolo numero 547/02), através do
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parecer numero 254/02, de 03 de dezembro de 2002. Sendo que este estudo foi
ampliado para fungemia causada por outras leveduras (Cryptococcus, Saccharomyces
Rhodotorula e Trichosporon), fungos dimorficos e fungos filamentosos. Este projeto foi
previamente avaliado e aprovado pelo Comite de Etica da Santa Casa-Complexo
Hospitalar de Porto Alegre (protocolo numero 1149/05), através do parecer numero
798/05, de 8 de novembro de 2005. O projeto garantiu o anonimato dos pacientes
incluidos na pesquisa. No anexo |l consta declaracéo referente a aspectos de ética

enviado ao Comité de Etica.

4.5 Fundamentac&o teorica

O sistema de lise-centrifugacdo € uma técnica com excelentes resultados no
isolamento de leveduras e fungos dimorficos térmicos, especialmente o Histoplasma
capsulatum de amostras de sangue (Wheat & Bartlett, 1984; Corti et al, 2000). Este
sistema estda composto fundamentalmente por polianetol sulfato de soddio,

polipropilenoglicol e saponina.

Na técnica de lise-centrifugacéo o sangue obtido por puncdo venosa estéril €
inoculado em um tubo que contém polianetol sulfato de sddio, polipropilenoglicol e
saponina. Apds o0 sangue € mesclado com estas trés substancias no tubo, centrifugado
(5.100 r.p.m.) e o sedimento obtido é semeado em meio de cultivo para fungos (SAB,

a 25°C e BHI, a 35°C), que sdo observados por trés semanas (Murray, 1991).

O polianetol sulfato de sddio funciona como anticoagulante, polipropilenoglicol
como substancia antiespumante. A saponina € o componente mais importante do
Isolator®, pois lisa glébulos brancos e hemécias além de inativar complemento e outros
antimicrobianos do plasma, permitindo a libera¢do intracelular dos fungos, aumentando a
taxa de crescimento e abreviando o tempo de cultivo (2-10d), tanto para fungos
leveduriformes como para filamentosos. Tem sensibilidade superior a outras técnicas

para hemocultivo (p<.0001) (Lyon & Woods, 1995).



5 ARTIGOS

5.1. Infeccion nosocomial por Trichosporon asabhii : revision clinica de 22 casos
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‘Laboratirio SANE Passo Funde, ' Bidlogo-Biopatlogia, Usiversidade Liverana do Brasl, Laboratinio de
Micologia, Sara Casa-Complexo Hospaalar, Porto Alegre, ‘Pesquivador 1C do CNPy, Universidade Federal do
Rio Grande do Sul { UFRGS), Brasil

Presentamos una serie de 22 casos de infeccion nosocomial por Trichosporon
asahii, detectados en un periodo de seis anos (1999-2005). Los pacientes
presentaron edades entre 6 y 72 afios, con un promedio de 47,3 afos y con
leve predominio de hombres. Las enfermedades subyacentes, fueron
insuficiencia respiratoria, cancer, diabetes, insuficiencia renal cronica, cirrosis y
sida. Las condiciones predisponentes fueron antibioticoterapia, ventilacion
mecanica, sonda vesical, catéter, corticoides, trasplantes, inmunosupresores,
quimioterapia, granulocitopenia, procedimiento quirurgico y didlisis peritoneal
ambulatoria continua. Los antifingicos maés utilizados fueron el fluconazol y la
anfotericina B. Algunos pacientes recibieron varios antifingicos. Cinco
pacientes no fueron tratados con antifingicos y un paciente recibio factor de
estimulacion de colonias granulociticas (G-CSF). De los 22 pacientes, nueve
presentaron mejoria clinica, otros nueve pacientes fallecieron y de cuatro
pacientes se desconoce su evolucion.

T. asahii es un patégeno emergente en pacientes inmunodeficientes y su
presencia en las muestras clinicas de éstos no debe ser considerada una
colonizacion por el importante riesgo de infeccién invasora. En aquellos
pacientes susceptibles de padecer una trichosporonosis se debe mantener alto
grado de sospecha y vigilancia clinica para el diagndstico de esta infeccion.

Trichosporon asahii, Trichosporonosis, Infeccion nosocomial,
Patdgeno emergente

Nosocomial infection due to Trichosporon asahii:
Clinical revision of 22 cases

Twenty two cases of nosocomial infection caused by Trichosporon asahii,
detected during a period of six years (1999-2005) is described. The patients
were predominantly males with an average age of 47.3 years-old. The
predominant diseases in the study group were respira insufficiency, cancer,
diabetes, chronic renal insufficiency, cirrhosis and AIDS. The main predisposing
conditions were antibiotic therapy, mechanical ventilation, urethral
catheterization, catheter, corticoids, transplant, immunosuppressive therapy,
chemotherapy, granulocytopenia, surgical procedures and continuous
ambulatory peritoneal dialysis. The most used antifungal drugs were fluconazol
and amphotericin B. In some cases several antifungals were administered. Five
patients did not receive antifungal treatment, and one patient received
granulocyte colony stimulating factor (G-CSF). Nine patients showed clinical
impravermnent, nine died and the progress of four patients is unknown.

T. asahii is an emergent pathogen in patients with immunodeficiency and its
presence in these type hosts can not be considered colonization, as there is an
important risk of invasive infection. So, in susceptible patients to develop
trichosporonosis it is advisable to take into consideration this disease especially
in intensive clinical care units.

Trichosporon asahii, Trichosporonosis, Nosocomial infection,
Emergent pathogen
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Las infecciones hospitalarias por hongos oportunis-
tas son cada vez mds frecuentes. Aunque Candida sea el
agente responsable de la mayoria de estas micosis, en los
tltimos afos otras levaduras han sido descritas como agen-
tes patigenos en ascension. El género Trichosporon pro-
voca infecciones localizadas o sistémicas en pacientes
inmunodeficientes [22].

Las enfermedades por Trichosporon en los seres
humanos han sido atribuidas a Trichosporon beigelii du-
rante mucho tiempo. Sin embargo, en 1992 fue revisada la
taxonomia de esta especie [8] y dividida en seis especies
distintas con diferentes manifestaciones clinicas [9]. Tri-
chosporen asahii ¥ Trichosporon mucoides estin involu-
cradas en infecciones profundas, mientras Trichosporon
asteroides, Trichosporon ovoides y Trichosporon cutaneum
son responsables de la piedra blanca y de infecciones
cutdneas. Trichosporon inkin ¢s agente causal tanto de
infecciones cutdneas como diseminadas [22,24]. Reciente-
mente, Trichosporon pullulans ha sido considerado como
un patégeno emergente y se ha asociado a infecciones sis-

témicas [15]. 7. asahii es el agente etiolégico mas fre-
cuente de trichosporonosis, siendo responsable de aproxi-
madamente un 90% de los casos de in})c?:ciﬁn por Trichos-
poron en pacientes inmunodeficientes [5,12,22].

En este trabajo presentamos 22 casos de infeccion
nosocomial por 7. asalii ¥ comentamos las presentaciones
clinicas, las condiciones predisponentes, la terapéutica uti-
lizada y la evolucion de la enfermedad.

Pacientes y métodos

Fueron revisados retrospectivamente los casos de
trichosporonosis por T. asahii existentes en los archivos
del Laboratorio de Micologia, Santa Casa-Complejo Hos-
pitalario, Porto Alegre, Rio Grande do Sul, Brasil. Se revi-
saron las historias clinicas de 22 pacientes en los cuales
fue aislado T asahii de 30 muestras clinicas (23 de orina,
tres de sangre, dos de liquido ascitico, una de liquido de
didlisis y una de liguido pleural) entre agosto de 1999 y
Junio de 2005.

Tabla 1. C risticas de los pach con i por T. asahii.
Sexa/ o Manifestaciones .
Pacienta edad (aAos) G ’ Tratamiento Evolucian
1 F/a1 Ninguna ﬁumme:uwhmmn Ninguina FLC Méjora
; Sonda vesical, catéter, ventilacion mecanicay
2 M/38 Sida antibidticos Fiebre AMB Mejoria
Trasplante renal, sonda vesical, inmunosupresores, Fiebre, lesiones
3 Mi51 Insuficiencia renal cronica tilacion y antibidti i AMB Mesoria
4 M/ B4 Insuficiencia resg " Sorﬂvﬁlw.qﬁgummmm Ninguna e Fall orio
§  F/45  Ninguna mlu_i‘!‘*"‘“‘“‘i'“"'v*f‘“'m.-mm Ninguna FLC,AMB & 1TC Mejoria
1] Fiaz Cancer de cuello de (fer o 2 ia y anti Fiebre FLC y AMB Meyoria
Procedimiento quinirgico, sonda vesical, ventilacion
7 Fr22 Ninguna jicostoroides y ot Ninguna No realizado. Desconocida
iy . Catéter da Tenckoff, CAPD, DVF, ventiacié anicay F pundent
B Mi06 Insuficiencia renal cronica antibidti fiat AMB Mejoria
i Sonda vesical, catéter, ventilacion mecénica,
] M40 Fibrosis pulmonar idiopdtica corticostemides, antibibticos Lesiones cuténeas FLC Meoria
Insuficiencia renal cronica y Procedimianto quirirgico, sonda vesical, catéter, 3o
10 M8l sis ventiiagit ica. corh ides y anititt Fiabwe AMB Fallacimiento
Traspi 4 ; T
n M/72  EPOCy enfisama pulmonar tordcico, sonda vesical, catéter, ventilacion, Fiebre y sepsis FLC Falecimisnio
corticostercides y antibidticos
12 M/53 PBE y cimosis Ventdacion mecanica y Lesiones Mo real D i
Sonda vesical, cabéter, ventilacion mecanica,
13 M/58  Cirrosis Hodat v antibiot Ninguna No realzado Fallecimiento
14 F/70 Diabetes mefitus Sonda vesical y antibidticos Lesiones cutineas FLC Mesoria
Diabetes mefitus, LMA, Qi pia, g catéter, Fisbee, fungemiae  FLC, AMB, ITC,
15 M/58 P : L h ides y antibidticos infiltrados pu AMBLY CAS Fallecimiento
Qs or catéter, l i
16 F/o Neuroblastoma macdnica y anti Leslones cutineas AMB Mesoria
1E - E/S8 Gl da pmn ventitacidn mecanica, coicosteroides y anfibidticos.  NInguna o Fallscimisio
: . Traspl i P sonda vesical, .
18 M/54 Diabates mefitus Anica, ¥ antibst Ninguna FLCymC Fallecimiento
18 M/T1  Insuficiencia respiratoria cronica FLC y AMB Fallecimianto
corticosiaroides ¥ cutdneas y sepsis 4
L g i catéter, 0 ’
20 M/48  Cancer de vejiga mecénica y antibidticos Fiebre FLC Fallecimiento
st jugado de rifién y p
2 M/29 Minguna & dy bl Mo realzado Desconocida
22 Fi/48 Fibrasis pulmonar Corticosteroides No realzado Desconocida
F M, Lma, la misloide aguda; EPOC, enfermedad pulmonar obstructiva crénica; PBE, DvP. & ieul
poritoneal; CAPD, didlisss peritoneal ambulatoria continua; FLC, f ANE, B: 1M, AMBL. ant Bilip CAS, p



El diagndstico microbiolégico se efectué mediante
examen microscopico directo y cultivo del sedimento
obtenido tras la centrifugacion de las muestras clinicas.

Los sedimentos de orina fueron sembrados en agar
glucosado de Sabouraud (SGA, Difco) con cloranfenicol
(Union Quimica, Brasil) e mcubados a 25 °C. Las demas
muestras clinicas fueron sembradas en SGA y en agar infu-
sidn cerebro y corazén (BHI, Biobris, Brasil) e incubados
a 25 °C y 37 °C. respectivamente. Antes de la siembra, se
realizd una concentracion de la muestra de sangre utili-
zando un sistema de lisis-centrifugacion (Isolator System,
Wampole Labs., EE.UU.), considerado como método de re-
ferencia para el aislamiento de hongos a partir de sangre [1].

En los cultivos positivos, las colonias desarrolladas
se estudiaron microscopicamente y se identificaron utili-
zando el método automatizado ATB Expression (bioMé-
rieux, Francia). Para ello, a partir de colonias jovenes (24 h)
se prepararon suspensiones estandarizadas (Mac Farland 2)
en un densitometro (ATB 1550, bioMérieux). Enseguida
fueron transferidas a un medio sintético semi-solido
(C Medium) e mnoculadas en las galerias (ID 32C, bioMé-
rieux) de 32 cipulas cada una con substrato deshidratado.
Después de 24, 48 0 72 h de incubacién a 30 °C, el creci-
miento fue interpretado en el ATB Expression.

Resultados

Los pacientes presentaron edades entre 6 y 72 afios,
con un promedio de 47,3 aifios, existiendo un leve predo-
minio de hombres (14 de 22) (Tabla 1). Entre las enfer-
medades predisponentes, destacaron la disfuncién o sinto-
matologia respiratoria, el cdncer de drgano sélido o la
leucemia (seis pacientes), la diabetes (tres pacientes), la
insuficiencia renal crénica (tres pacientes), la cirrosis (tres
pacientes), la aspergilosis (un paciente) y el sida (un
paciente). Las condiciones predisponentes en los 22 casos
fueron: antibioticoterapia (21 pacientes), ventilacién meci-

Trichosporonosis nosocomial
Da Silva Rodrigues G, et al.

nica (18 pacientes). sonda vesical (14 pacientes), catéter
venoso central (13 pacientes), corticosteroides (10 pacien-
tes), trasplantes (cinco pacientes), inmunosupresores
(cinco pacientes), quimioterapia (cinco pacientes), granu-
locitopenia (cinco pacientes), procedimiento quinirgico
(tres pacientes), catéter de Tenckoff (un paciente) vy didli-
sis peritoneal ambulatoria continua (un paciente). En
catorce de las veintitrés muestras de orina el hongo fue
observado en el examen microscopico directo. En el pa-
ciente 20, ocho muestras, recogidas en un periodo de 36
dias (del 9 de septiembre al 15 de octubre de 2004), fueron
positivas en cultivo y seis en el examen directo (Tabla 2).

Las colonias aisladas entre tres a cinco dias en los
medios SGA y BHI fueron siempre cremosas, de textura
rugosa a cerebriforme y de color blanco a crema. El color
del reverso fue similar al del anverso de la colonia. Mi-
croscopicamente, en los cultivos se observaron hifas frag-
mentadas, blasto-artroconidios y ausencia de apresorios.
Las pruebas bioquimicas interpretadas en el ATB Expres-
sion identificaron T, asahii en todos los casos. El porcen-
taje de seguridad diagnéstica y valores “T" fueron mayo-
res que 90% y 0.3, respectivamente (Tabla 2).

El fluconazol y la anfotericina B fueron los anti-
fiingicos mids utilizados en el tratamiento de las infeccio-
nes (seis pacientes cada uno). Se combinaron antifingicos
en cinco pacientes; en tres de ellos (pacientes 5, 6 y 19)
fueron administrados uno o mds triazoles combinados con
anfotericina B. En el paciente 18 se cambié fluconazol por
itraconazol y en el paciente 15 el régimen terapéutico fue
establecido en funcidn de la existencia de una coinfeccidn
por Aspergillus flavus (aspergilosis invasora) (Tabla 1),
Cinco pacientes no fueron tratados con antifingicos. El
paciente 16 recibié factor de estimulacién de colonias de
granulocitos (G-CSF). Al paciente 8 hubo que retirarle el
catéter de Tenckoff. Nueve de los 22 pacientes presentaron
mejoria clinica, nueve fallecieron y en cuatro se desconoce
la evolucién.

Tabla 2 Diagnéstico microbiolégi ! directo e identificacion d
Muestra(s) Examen ATB Expression
Paciente Fecha R
clinica(s) directc Seguridad diagnéstica (%) Valor T
1 12/08/89 Orina Positivo 98,40 0,69
2 17/03/00 Orina Negativo ND ND
a 30/06/00 Orina Negativo 99,90 0,75
4 30/06/00 Orina Positivo 89,70 0,47
] 23/10/00 Liquido pleural Nogativo 94,70 0.44
] 15/03/01 Orina Megativo 99,90 037
7 30/08/01 Orina Positivo 99,90 0,38
8 24/12/0 Liquide de diglisis Negativo 89,29 053
El 17/01/02 Orina Negativo 99,90 0.57
10 17/05/02 Liquido de ascitis Negativo 99,90 087
1 13/06/02 Orina Negativo 99,90 0,72
Sangre NA 99,80 0.72
12 13/08/02 Liguido de ascitis MNegativo 99,70 042
13 27/oamz Orina Positiva 99,60 0,61
14 14/10/02 Orina Megativo 91,00 059
15 22/10/02 Sangre NA 99,80 0,59
16 1212/02 Sangra NA 99,60 0,58
17 10/02/03 Orina Nagativo 99,60 0,81
18 09/05/03 Orina Positiva ND ND
18 17/08/03 Orina Positivo 96,00 0,61
20 09/09/04 Orina’ Positivo 99,90 0,73
21 13/05/05 Orina Negativo 99,70 0,83
22 08/06/05 Orina Negativo 99,70 057
ND, no NA, ng aplh {4, echo
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Discusion

7. asahii es un hongo ubicuo que se encuentra, sobre
todo, en el suelo y el agua. Es considerado como pante de
la microbiota humana, especialmente de la regidn perige-
nital. Sin embargo, en pacientes con condiciones predispo-
nentes (sonda vesical, catéteres venosos centrales y de
Tenckoff, drenajes pleural y tordcicos, procedimientos qui-
rirgicos, etc.) y enfermedades inmunosupresoras (neopla-
sias hematolégicas. otros cdnceres y sida) puede ser causa
de infeccion sistémica [23,24). Otros factores asociados
incluyen el uso de agentes quimioterdpicos, firmacos por
via intravenosa, firmacos inmunosupresores y trasplantes;
asi como el uso crénico de corticoides, antibiolicoterapia
de amplio espectro y ventilacién mecinica [22,25).

La trichosporonosis puede limitarse a un érgano o
diseminarse hematdgenamente a otros tejidos. Los pacien-
tes con granulocitopenia prolongada son los mds suscepti-
bles a sufrir una diseminacion de la infeccion [5,24]. Por
otra parte, la trichosporonosis en niflos o neonatos es infre-
cuente [ 18].

Las infecciones profundas por T. asahii estin aso-
ciadas a un amplio espectro de manifestaciones clinicas
siendo la fiebre, las lesiones pulmonares, cutineas y el
shock séplico las mids importantes [5,22]. Las lesiones en
la piel son papulares, eritematosas o purpiireas [10]. Las
infecciones pulmonares pueden estar asociadas a otros
patégenos como Aspergillus [5].

No estin bien definidos los criterios microbiolégi-
cos para infeccion del tracto urinario por levaduras [20].
Asi, el aislamiento de Trichosporon en orina puede ser
indicativo de infeccién [20] o de colonizacién y su pre-
sencia debe valorarse junto con el cuadro clinico del
paciente. El aislamiento de este hongo en mds de una
muestra clinica requiere realizar un estudio mas completo
para descartar una infeccion diseminada pues la presencia
de T. asahii en estas localizaciones puede preceder a una
infeccion invasora. La presencia de este patdgeno en sitios
habitualmente estériles como sangre [3-5,24.25], liquido
pleural, liquido ascitico y liquido de dialisis es clinica-
mente relevante, salvo que se trate de una contaminacion
de la muestra.

El tratamiento de la trichosporonosis es controver-
tido sobre todo el de las formas clinicas diseminadas,
donde los resultados del tratamiento antifingico suelen
ser muy desfavorables y la mortalidad de los pacientes
con granulocitopenia persistente es elevada (70%) [5].
T. asahii es relativamente resistente a la anfotericina B [21].

En cambio, los agentes triazélicos (fluconazol, itraconazol y
voriconazol) se muestran mds efectivos tanto in virro [18]
como in vive [2], siendo el fluconazol el fairmaco preferido
y el voriconazol el mds activo [6,7,17]. Dependiendo del
curso de la infeccién, puede ser necesario el uso de dos
antifungicos asociados |3-5,25]. La caspofungina tiene una
baja actividad in vitre frente a 7. asahii [16], pero su efec-
to es mayor cuando combinado con anfotericina B [19] y/o
anfotericina B liposomal [3].

Las medidas de apoyo pueden ser importantes en el
control de la infeccion. Cabe destacar la administracién de
G-CSF en pacientes granulocitopénicos [16] y la remocién
de catéteres y otros equipamientos implantables [14].

En lo referente a la evolucién clinica de estas tri-
chosporonosis, se observo que los casos fatales representa-
ron el 40%. En la forma diseminada la tasa de mortalidad
fue del 66%, una tasa semejante a la reportada en otros
estudios. En nueve pacientes la respuesta clinica fue favo-
rable y en cuatro la evolucion se desconoce. En la mayo-
ria de los casos fatales (pacientes 4. 10, 13, 17-20) no se
pudo establecer si el dbito fue consecuencia de la infec-
cion, siendo mds probable que ocurriese debido a la evo-
lucién de sus respectivas enfermedades de base. Unica-
mente en los pacientes 11 y 15 la causa de la muerte fue
atribuida a la infeccién fingica.

En conclusion se debe tener presente que T. asahii
es un patdgeno emergente en pacientes inmunodeficientes
y su presencia en estos huéspedes no debe ser considerada
una colonizacion, pues existe un riesgo importante de
infeccion invasora. De esta forma, en aquellos pacientes
susceptibles a padecer una trichosporonosis se debe man-
tener alto grado de sospecha y vigilancia clinica para el
diagndstico de esta infeccidn.

Agradecemos al Dr. Siren Franz Marian Chicata
Surmdiller, por la lectura critica de exte trabajo.
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Histoplasma capsuiatum FUNGEMIA IN PATIENTS WITH ACQUIRED IMMUNODEFICIENCY
SYNDROME: DETECTION BY LYSIS-CENTRIFUGATION BLOOD-CULTURING TECHNIQUE

Flivio de Mattos OLIVEIRA(), Sérgio Sinego FERNANDES( 21, Cecilia Bittencourt SEVERO, Luciana Silva GUAZZELLI) & Luiz Carlos SEVERO()

SUMMARY

Progressive disse histopl wsis (PDH) is an increasingly common cause of infection in patients with acquired immune
deficiency syndrome (AIDS). We report 21 cases of PDH associated with AIDS dingnosed by lysis-centrifugation blood culture
method. The most prevalent clinical findings were fever, weight loss, respiratory symptoms, and mucocutancous lesions. Chest

roentgenogram showed diffuse pulmonary infiltrates in 13 of 21 patients (62%). Brochoalveolar fluid has yelded positive culwre

in four patients only in medium with cyclohexinude.

KEYWORDS: Histoplasma capsulatum; Histop]

sis; Lysis-centrifugation; Fungemia,

INTRODUCTION

Recent advances in the formulation of blood culture media have
significantly improved the recovery of fungus from blood culture
bottles'. Lysis-centrifugation has become the “gold standard™ for
recovering thermally dimorphic fungi, especially Histoplasma
capsulatum’.

In Brazil, specimens of blood have been reported for diagnosis of
progressive dissemi 1 histopl is (PDH) in patient with acquired
immunodeficiency syndrome (AIDS)**', but rarely with lysis-
centrifugation blood-culturing technique'". The limited data in our
country justify this report.

MATERIALS AND METHODS

Our laboratory (Laboratério de Micologia, Samta Casa Complexo
Hospitalar, Porto Alegre, RS, Brasil) adopted lysis-centrifugation
system (Isolator, Wampole Laboratories, Granbury, New Jersey, USA)
for performance of all routine fungal blood cultures in January 1994,
Isolator tubes contain EDTA as an anticoagulant, saponin as a lysing
agent, and a fluorocarbon compound that acts as a cushion during
centrifugation. The lsolator was processed according to the
manufacturer’s directions in a biological safety cabinet and using Isostat
device to reduce contamination. The sediment of lysed cells was
inoculated onto solid media: brain-heart infusion and Léwenstein-
Jensen at 35 "C; Sabouraud dextrose agar at 25 °C. All media were
incubated for four weeks and examined twice weekly. Identification

(1) PPG - Ciéncias F Iogicas — M I
Hospitalar. Porto Alegre, RS, Brazil.
12) Faculdade de Medicina, UFRGS,

(3) Depanamento de Medicina Interna, UFRGS. Pesquisador 1B do CNPy.

of H. capsulatum was confirmed by microscopy, demonstrating the
presence of tuberculate macroconidia and the yeast phase of the fungus.

This study was approved by the ethic committee of Santa Casa
Complexo Hospitalar.

RESULTS

Between January 1994 and March 2006, 21 patients (17 men and
four women; age range, 24-44 years; mean, 33 years) with positive H.
capsulatum fungemia and AIDS were identified in the files of the
luboratory. All patients had at least one positive blood culture for H.
capsulatum. The ume between the arrival of blood specimens in the
Isolator tubes at our laboratory and identification of H. eapsulatum
ranged from five to 11 days (median of seven days). In 12 of 21 patients
(57%) histoplasmosis was diagnosed by the first time after blood
culture. We retrospectively reviewed the patients” clinical findings.
Fever greater than 38 °C occurred in 18 patients (time range, 2-76
days: mean, 20 days), 14 had weight loss, 14 had mucocutancous lesions
and 10 had respiratory complaints. The patients presented with multiple
papules, maculopapules, folliculitis and plaques with ulcerations on
the extremities. trunk. and face. Biopsy examination of skin lesions
showed sparce perivascular infiltrate with polymorphonuclear
leukocytes, and occasional histiocytes. Many small spherical to oval,
budding yeasts were visible with Gomon stun and H. capsulatum was
recovered in culture. Chest roentgenograms were abnormal (diffuse
bilateral reticulonodular or interstitial infiltrates) in 62% (13 of 21).
Histoplasma M precipitin band was detected by immunodiffusion in

e Dy do, Universidade Federal do Rio Grande do Sul (UFRGS), Laboratdno de Micologia/Hospital Santa Rita, Santa Casa-Complexo

Correspondence to: Dr. Luiz Carlos Severo, Laborménio de Micologia/Hospital Santa Rita, Santa Casa-Complexo Hospitalar, Annes Dias 285, 90020-090 Porto Alegre. RS, Brazil. Phone:
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five of 14 cases (36%). Table | summarizes the sites were H. capsulatum During the hospitalization 10 patients experienced other
were isolated, opportunistic infections: cryptococeal meningitis (5), Preumocystis
jirovecii pneumonia (1). Table 2 izes logic findings and

Amphotericin B desoxycholate (induction) and itraconazole results of mycology. In one patient Candida krusei was also isolated
(maintenance) were the most frequent treatment 44% (eight of 18), from esophagus and urine. In three patients supervened bacterial

Two patients (10 and 11) died before treatment could be administered. septicemia: Staphylococcus, Salmonella, and Corynebacterium.

Tahle 1
Sites where H. capsulatum were isolated

Case Sex, age Specimen
Blood Skin Bone marrow  Lymph node Other
01 M, 40 +* + ND ND
02 F 44 + +* + ND
03 F, 32 +* ND ND +
04 M, 31 +* ND ND ND
05 M, 37 + + ND ND Lungs, alveolar lavage*#
06 M. 29 +* ND ND ND
07 M, 35 +* + ND +
08 M, 37 + ND +* ND
09 F. 31 + ND ND +* Nasal mucosa
10 M, 42 +* ND ND ND CNS, biopsy from chiasma opticum
11 M, 38 + ND ND ND Lungs. alveolar lavage fluid*#
12 F, 25 + ND +* ND CNS, cerebrospinal fluid
13 M, 29 +* + ND ND
14 M, 30 +* + ND ND
15 M, 30 +* + ND ND Lungs, alveolar lavage®#
16 M, 34 +* ND ND ND
17 M, 24 +* + ND +
18 M. 29 + +* + ND Lungs, alveolar lavage®*#
19 M, 32 + +* ND ND
20 M, 36 +* ND ND ND
21 M, 40 + + +* ND

* Histoplasmosis was identified for the first time; # Inoculated in Mycosel: CNS, Central nervous system; ND, Not done.

Table 2
Sites where Cryprococeus neoformans were isolated

Case  Sex, age Specimen Mycology Neuwrologic findings
Microscopic Culture Latex

10 M, 42 Cerebrospinal fluid + + 1:128 Headache, convulsion, visual abnormality,
Serum 1:32 dizziness

11 M, 38 Cerebrospinal fluid + + ND Headache, convulsion, dizziness
Urine

12 F 25 Serum ND ND 1:32 None

19 M, 32 Serum ND ND 1:16 None

21 M, 40 Blood ND + ND Headache, convulsion, dizziness
Cerebrospinal fluid ND ND 1:128
Serum ND ND 1:512

Latex, cryptococcal antigen titers; ND, Not done.
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detection by Iysi ion blood-cult

in patients with acquired immunodeficiency syndrome:

Total mortality was 52% (11 of 21). In the group of dead patients,
nine (82%) experienced other opportunistic infections (five
cryptococcosis, three bacterial sepsis. one pneumocystosis).

DISCUSSION

Histoplasmosis is a serious opportunistic infection in patients with
AIDS, often representing the first manifestation of the syndrome'.
The diagnosis of PDH complicating AIDS is casy to establish, because
yeast cells are numerous, In our series, the delay in diagnosis (mean,
20 days of fever) due to not considering histopl is in the differential
diagnosis of tuberculosis,

In Brazil, PDH in AIDS patients frequently was diagnosed by

lation of H. capsul from blood, bone marrow, alveolar lavage
fluid, cerebrospinal fluid, and histopathologic examination of
mucocutancos lesions™ """ In our country H. capsulatum was
isolated from blood in brain heart infusion (BHI) agar™ and BHI
hiphasic medium of agar and broth’ and rarely by lysis-centrifugation
system''. Although, the yeast occnsiunally may be seen within the
macrophages in ti'u. pcnphml] -blood smear” Isolator should be used in
cases of susp 1di " due to ivity and reduced
mean time for dl:ll:l.lloll of positive culture®. If lysis-centrifugation is
made, the bone marrow biopsy is not necessary'”,

In patients with pulmonary infiltrates alveolar lavage should be
performed. In respiratory specimens sclective medium with
cycloheximide (Mycosel or Micobiotic) proved useful in the isolation
of H. capsulatum™.

Inasmuch lysis-centrifugation blood culture system detect H.
capsulatum fungemia earlier than other systems"™ and positive blood
culture indicate a poor prognosis all routine blood cultures at the
laboratory were performed by lsolator since January 1994, It was
important because the diagnosis of PDH had not been made until the
recovery of H. capsulatum from the blood in 57% of our cases, For
this reason the implementation of this methodology is highly
recommended'®.

Our series of 21 patients over 12 years old show that fungemia due
to H. capsulatum, although much less common than candidemia, is
not rare.

The diagnosis of PDH should be considered in AIDS patients with
persistent fever, pulmonary complain, and skin lesions™”. Bone marrow
biopsy is an important diagnostic approach although invasive. The
positive results with blood lysis-centrifugation cultures showed
improvement in the success rate with the definitive diagnosis of
histoplasmosis when compared to conventional techniques*'* including
detecting transient fungemia in self-limited acute pulmonary
histoplasmosis''.

In conclusion, Isolator is extremely helpful in patients wlth AIDS
who have PDH to detect H. ca fungemia in a reduced time,
ensuring that when antifungal therapy starts early, this is essential for
recovery. It is necessary for the Infectious diseases specialist and the
clinician to familiarize themselves with this technique in order to avoid
a more invasive diagnostic approach.

RESUMO

Fungemia por Histoplasma capsulatum em pacientes com a
sindrome da imunodeficiéncia adquirida: deteccio através da
técnica de hemocultivo por lise-centrifugacio

Histoplasmose progressiva disseminada (HPD) tem aumentado e
¢ causa comum de infecgio em pacientes com sindrome da
imunodeficiéncia adquirida (Aids). Relatamos 21 casos de HPD

lo com Aids diagnosticada pela téenica de hemocultivo por
lise-centrifugagio. Os achados clinicos mais prevalentes foram febre,
perda de peso, sintomas respiratorios e lesdes mucocutineas, Raios X
de térax mostrou infiltrados pulmonares difusos em 13 dos 21 pacientes
(629 ). Amostras de lavado broncoalveolar foram positivos em apenas
4 pacientes através de meio com cicloheximida.
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Cryptococcus gattii FUNGEMIA: REPORT OF A CASE WITH LUNG AND BRAIN LESIONS
MIMICKING RADIOLOGICAL FEATURES OF MALIGNANCY

Flivio de Mattos OLIVEIRA(1.2), Cecilia Bittencourt SEVERO(1,2), Luclana Silve GUAZZELLI1,2) & Luiz Carlos SEVER(O(3.4)

SUMMARY

A 6d-year-old app yi w0

petent white man developed lung and brain lesions of disseminated cryptococcosis. The

radiologic features mimicked those of lung cancer metastatic o the central nervous system. C. garii was recovered from cultures
of bronchoalveolar lavage fluid, brain biopsy, and blood. The same fungus was recovered from pulmonary and brain specimens at
autopsy. Serum and cerebrospinal fluid cryptococcal antigen tests were diagnostic in our case and should be included in the

diagnostic evaluation of unexplained pul y and ¢
species of Cryprococeus, contrasting to C. neaformans.

KEYWORDS: Fungemia; Cryptococcosis; Cryplococcus gartii.

hral 1

A literature search showed few reports of fungemia by this

INTRODUCTION

Cryptococcus gattii differs from the closely related yeast C.
neoformans in phenotypic characters, natural habitat, epidemiology,
clinical ifi ion of di and resp to antifungal therapy.
C. gartii unlike C. neoformans, is considered to be a primary fungal
pathogen because virtually always affects apy Iy i W
hosts, human and animal®®,

We describe a case of Cryptococcus gartii infection in a patient
without evidence of immunosuppression (including HIV infection) with
fungemia, an unusual manifestation of this species of Cryprococcus,
in whom lung and brain lesions of disseminated cryptococcosis
mimicked bronchogenic carcinoma with brain metastases.

CASE REPORT

A 64-year-old apparently immunocompentent white man was
admitted 1o the hospital complaining of fever, weakness, anorexia,
headache, dyspnea, cough, purulent sputum production, and
disorientation (one week duration), It was noted that he had lost 20 kg in
weigh during the previous three months, He had smoked one pack of
cigarettes daily for the past 50 years, One year prior to admission arterial
hypertension was found. On physical examination he was a thin man
who was confused and bling. The temy was 39 °C, the pulse
was 9N, and the respirations were 27. The blood pressure was 14090
mmHg. The patient had a stiff neck, positive Lasegue’s, and Kerning's
signs. Bilateral Brudzinski signs were present. Ophthalmologic
examination revealed pupils non reactive and bilateral papilledema. Chest

roentgenogram revealed overinflation of both lungs and a spherical mass
lesion, 5 ¢m in diameter, in the superior segment of the right lower lobe
(Fig. 1). Contrast-enhanced axial cranial computed tomographic (CT)
scan showed nonenhancing cystic large mass within the right temporal
lobe, hydrocephalus (Fig. 2) and multiple nodules through the brain
parenchyma. Dexametazone, 4 mg [V 6/6 hr, was begun, and the patient
was transferred to an intensive care unit. He underwent fiberoptic
bronchoscopy with bronchoalveolar lavage. The bronchial specimens
obtained were centrifuged at 700 rpm for 15 minutes. The sediment was
smeared onto glass slides. The preparations were allowed to air dry and
them stained with May-Grunwald Giemsa (MGG) solution. Procedure:
The air-dried slides were fixed in absol hanol for five mi

and incubated 1n 2% MGG solution in distilled water for 15 minutes at
room temperature. After rinsing in tap water the slides were air dried in
a vertical position. Microscopic examination of bronchial washings and
brushings revealed numerous narrow-based budding, encapsulated yeasts
(Fig. 3). Sabouraud’s dextrose agar (SDA) plus chloramphenicol showed
cream-colored mucoid colonies. The culre hydrolysed urea and
produced melaninlike pig in the | of Guizotia abyssinica
agar (Staib agar). The canavanine-glycine-bromothymol agar coloured
by blue indicated C. gartii. The brain temporal mass was aspirated under
stereotactic CT guidance. The mucopurulent liquid obtained was
microscopically ¢ 1. Acid-fast org: bacterial, and malignant
cells were not seen in the smears with special stains, but abundant
encapsulated cells morphologically consi with Cryprococcus were
identified, and grew C. gamii. Bacterial cultures were negative. Lumbar
puncture revealed clear cerebrospinal fluid (CSF) with a protein
concentration of 105 mg/dL and glucose of 51 mg/dL, while in blood
glucose was 143 mg/dL. There were 16 erythrocytes and two white cells

11} Programa de Péds-Graduagdo em Pneumobogia - Mestrudo ¢ Doutorado, Universidade Federal do Rio Grande do Sul.
12) Laboratdrio de Micologia, Hospital Santa Rita, Santa Casa-Compleso Hospitalar, Porto Alegre, RS, Brasil
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per cubic millimeter, The CSF cryptococeal antigen titer was 1:4096
with a serum titer of 1:2048, An anti-HIV test (ELISA) was negative.
Specimen of blood was obtained for culture with lysis-centrifugation

Fig. 1 - Frontal (a) and lateral (b) chest x-ruys showing a spherical miss lesion (armows), 5

cm in dameter

Fig. 2 - Contrast-enhanced axial cranial computed tomographic scan reveals cryplococcoma
within the right temporal lobe und multiple nodules (amows) through the briin parenchyma,

o -

Fig. 3 - Routine MGG stain of bronchoalveolar la fluid showing a charmctenistic badding

encapsulated yeast cell of Cryptocecous gasti (x400)
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technique (Isolator, Wampole Laboratories, Cranbury, NJ) and plated
on SDA and brain-heart infusion agar (BHI) grew C. garii

Follow-up cranial CT scan carried out one day later revealed the
persistence of the mass lesions and the progression of hydrocephalus.
Another chest roentgenogram showed diffuse opacity throughout both
lungs with a diffuse brochopneumonic appearance,

Despite the institution of intravenous amphotericin B, the patient
continued to deteriorate neurologically and died two days after
beginning therapy. The autopsy showed diffuse Cryprococcus
preumonia and multiple intracerebral lesions with numerous fungal
cells. Cultures revealed C, ganii.

DISCUSSION

Cryptococcus gattii is emerging as a primary human and animal
pathogen. The principal source of the organism is wood debris in hollows,
particularly that of eucalyptus® and is prevalent in the tropical and
subtropical areas and rare in cold climates®, In contrast, C. neoformans
spread in the environment, especially in areas burdened with bird
excreta, and has a worldwide distribution. After gaining entry through
the respiratory tract, both have trophism for the central nervous system
(CNS}; patients infected by C. garii are more likely to evidence focal
pulmonary and CNS mass®™”, Both inhibition of polymorphonuclear
leukocyte migration to the site of infection’ and inhibition of neutrophil
function'' by products of C. ganii may promote survival of extracellular
organisms, and local multiplication to form eryptococcomas.

15 Wi

Infection due 1o C. gatrii can pose a diagnostic challenge to
clinicians. This case vividly illustrates the fact that, pulmonary
cryptococcosis with mass-like lesion with associated cerebral infection,
exhibit radiologic features that mimic those of lung cancer metastatic
to the CNS. Isolated pulmonary cryplococcosis simulate pulmonary
cancer particularly when it appears as an apical mass, including with a
typical Pancoast’s syndrome®. In these cases, cryptococcal antigen
testing by latex agglutination, a rapid test with high specificity, would
be useful in the differential diagnosis.

Fungemia" and funguria' by C. garii is highly unusual. On the
other hand, infections due to C. neoformans can be isolated from blood
up to 63% of patients”, Positive blood culture is a sign of very poor
prognosis and most patients had a high tissue burden of organisms in
the lung and CNS', like our patient.

In summary, C. gartii must be included in the differential diagnosis
of pulmonary and brain masses. Furthermore, with fungal cultures,
smears, and serologic test systemic cryptococcosis will be diagnosed
sooner, leading to earlier treatment which may be life-saving.

RESUMO

Fungemia por Cryptococeus gattii: relato de um caso com lesdes

cerchrais ¢ pulmonares nos achados r gicos
ciincer

Homem branco de 64 anos, aparentemente imunocompetente, de-
senvolveu lesdes pulmonares e cerebrais por criptococose dissemina-
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da. Os achados radiolégicos foram simil queles encontrados em
pacientes com ciincer de pulmio ¢ metdstase no sistema nervoso cen-
tral. C. gartii foi isolado de cultivos de lavado broncoalveolar, bidpsia
cerebral ¢ sangue. O mesmo fungo foi encontrado em fragmentos pul-
monares ¢ cercbrais obtidos da autdpsia. Testes de antigeno no soro ¢
no liguido cefalormaguidiano foram diagndstico no posso caso ¢ de-
vem ser incluidos na avaliagiio diagnostica de lesdes pulmonares ¢
cercbrais indefinidas. Pesquisa na literatura mostrou poucos relatos de
fungemia por esta espécie de Cryptacoccus, contrastando com C.
neoformans,
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6 CONSIDERACOES FINAIS

- Os pacientes com diagndstico de fungemia na Santa Casa-Complexo
Hospitalar entre janeiro de 1994 e janeiro de 2007 foram em sua maioria do sexo
masculino, porém sem significancia estatistica (55%), a idade variou de 12 dias a 97

anos e a idade mediana foi de 39,64 anos.

- As doencas de base mais frequentes foram céancer e Aids. Febre foi o sinal

mais frequente.

- Na fungemia causada por leveduras do género Candida, as Candida nao
albicans foram isoladas com maior frequéncia 63,5%. Sendo que a C. tropicalis e C.

parapsilosis foram as mais frequentes, 34,73% e 24,8% respectivamente.

- Nos casos de fungemias o mesmo microrganismo foi isolado também de
outros sitios: criptocococemia (liquor, urina, fragmento hepatico, pele, linfonodo, tumor
cerebral, liquido de ascite, lavado bréonquico, prostata, puncédo pulmonar, pulmdo e
bidpsia nasal); candidemia (urina, liquido de didlise, pulm&o, cateter e eséfago);
fungemia por Trichosporon spp (urina e liquido articular); fungemia por H. capsulatum

(pele, medula dssea e linfonodo).

- O mesmo microrganismo nao foi isolado de outro sitio nas fungemias por

Rhodotorula spp e S. cerevisiae .
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- Embora as fungemias causadas por leveduras do género Rhodotorula,
Trichosporon e Saccharomyces representaram 2,6%, deve-se levar em consideracéo
que sdo patdgenos emergentes e sua presenca ndo pode ser considerada somente

como colonizag&o e/ou contaminagéo.

- Em alguns casos de fungemia, o isolamento do agente etiolégico foi através do
sistema Bact/Alert® SA (Biomérieux, Inc.) realizado no Laboratério Central da Santa
Casa-Complexo Hospitalar: criptocococemia, 40%; candidemia, 75%; fungemia por
Trichosporon spp, 50%; fungemia por Rhodotorula spp, 60%. E as fungemias
causadas por H. capsulatum e S. cerevisiae somente detectadas pela técnica do

Isolator®.

- O caso de Pseudozyma aphidis foi considerado contaminante, pois o0
microrganismo ndo € patdgeno primario, o isolamento foi unico, ndo houve correlacdo

clinica e nem fator predisponente.

- A fungemia que apresentou mortalidade mais alta (52%) foi a causada por H.
capsulatum . Provavelmente por todos pacientes apresentarem Aids como doenca de
base.

- A taxa de mortalidade global na fungemia variou entre 22% e 52%.



7 ANEXOS

7.1 Anexo | - Identificacéo etiologica

Micromorfologia

O exame micromorfoldgico tem a finalidade de confirmar se a colénia isolada € um fungo
filamentoso, dimodrfico ou uma levedura. Para tanto, observa-se na microscopia a
presenca de hifas septadas e ramificadas com presenga ou ndo de microconidios;
estruturas ovaladas com ou sem brotamento e eventual formagcdo de pseudo-hifas e

hifas; e leveduras com ou sem capsula.

Identificacao de leveduras

Tugo germinativo

E um teste que pode rapidamente distinguir Candida albicans de outras leveduras do
género. Consiste na semeadura da levedura em um tubo de ensaio com 0,5 ml de soro
humano. Incuba-se a 37°C por 2-3h. Terminado este periodo, faz-se uma ldmina e
observa-se em microscopico se ha formagcdo de tubo germinativo. O exame sera
positivo quando houver crescimento de um filamento originado a partir da levedura sem

zona de constricdo, caso contrario 0 exame sera considerado negativo.

Método automatizado

O método automatizado para identificacdo de leveduras € baseado em reacdes de
turbinefrelometria e colorimetria. A técnica € composta por testes de assimilagéo
padronizados e miniaturizados com uma base de dados especialmente adaptados.
Estes testes de assimilacdo sdo feitos em uma galeria (ID 32 C), onde a mesma
compbéem-se de 32 cupulas que contém cada uma um substrato carbonado

desidratado
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Preparo da amostra
1° Providenciar col6nia com 24-48h de crescimento;
2° Padronizar a colénia no densitémetro através da diluicdo de pequeno indculo em
agua desmineralizada (suspension medium) a concentracédo deve ser de 2 McFarland
(McF) = 1 McF;
3° Depois de padronizada a amostra, transpor 250 ul para 0 meio sintético semisdlido
(c medium), onde ira ocorrer a homogeneizac¢do através de uma pipeta automatica;
4° Inocular 135 pyl de amostra em cada uma das cupulas da galeria, e incuba-la por 24-
48-72h a 29°C +2°C;
5° O crescimento é lido no ATB Express e a identificacdo € confirmada quando a

hipotese diagnostica for = 90% e o indice de tipicidade > 0.

Provas bioquimicas

Utilizadas para confirmar caracteristicas bioquimicas de algumas leveduras.

agar Uréia
Meio utilizado para determinar a produgéo de urease pelo Cryptococcus . Onde ocorre
a hidrdlise da uréia com producéo de amoénia que alcaliniza 0 meio, mudando o pH e a

cor do meio para tonalidade rosea. Esta mudanca ocorre entre 24-48h.

agar Niger

Meio utilizado para isolamento de Cryptococcus que produz fenol-oxidase na
presenca de sementes do Niger (Guizotia abyssinica) resultando na producdo de
melanina e desenvolvimento de cor marrom nas col6nias. Esta mudanga ocorre entre

24-48h.
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CGB

Meio utilizado para identificar a espécie do Cryptococcus. O meio possui cor
esverdeada e quando o fungo utiliza a canavanina (acido fumarico, malico e succinico)
como fonte de carbono, ocorre alteracdo do pH e mudanca de cor do meio para azul

cobalto. Esta mudanca ocorre entre 24-72h.
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7.2 Anexo Il - Instrumento para colheita de dados

Dados de identificacao

NOME: . e Registro.........ccccvvienins
Data internagdo:.............cccoevevininnnnn. Idade.............. Sexo: ()M () F
Hospital. ... N°caso:......cevvvvennnnn.

Diabete melito () Sim() Na&o () Néo informado

Insuficiénciarenal () Sim() Nao () Néo informado

HIV () Sim() Nao () Néo informado

Drogas injetaveis () Sim() Nao () Nao informado

Neutropénico () Sim() Nao () Nao informado

Sepse bacteriana () Sim() Nao () Nao informado

Neoplasia QUAL . e

Transplante Quali....ccooiiiii Tempo:.....cocovvennnene.

Outros:....ccovvveiiiiiiieen, QUAL.
Dados clinicos

MOTIVO INTEINAGED:. ... ettt e e

Unidade internagéo () Clinica () Cirurgica

Cateter () venoso central () arterial

NPT () Sim() Nao () Nao informado N°de dias:.....

Terapia intensiva () Sim(') Nao () Néo informado

Ventilagdo mecénica () Sim() Nao () Nao informado

Avaliacao clinica de cada episédio de fungemia

Febre () Sim() Nao() Nao informado  Max.........°C N°dias..............
Hipotermia () Sim() Nao() Nao informado Min.......... °CN°dias............ ...
LesGes disseminadas (cutdneas ou retina):.........c..ouviiiiiiiiiiiiiii e
Deteriorac¢do clinica sem outra expliCagdo: .........coeieviiiiiiiiiiiiiee e,

Terapia antimicrobiana

Fluconazol () Sim() Nao( ) Nao informado  Ha quanto tempo...........
Anfotericina B () Sim() Nao() Nao informado  Ha quanto tempo...........
ltraconazol () Sim() Nao() Nao informado  Ha quanto tempo...........
Voriconazol () Sim() Nao( ) Nao informado  Ha quanto tempo...........
110
Evolucao
() Alta hospitalar  Data.................... Duracéo
iINternacado:, .........ccceeveveennnn.
() Obito Data:..........ccenne
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7.3 Anexo Il - Declaracéo referente a aspectos de Etica Médica

O presente estudo € exclusivamente epidemioldgico, ndo envolvendo a
realizacdo de qualquer intervencdo terapéutica. Todas as informagbes clinico-
epidemioldgicas necessarias para o estudo serdo obtidas através de revisdo de
prontuarios, ndo havendo qualquer contato direto entre investigadores com o0s

pacientes. A pesquisa tem interesse puramente cientifico.

As informacées referentes aos pacientes serdo mantidas em completo sigilo; os
autores firmam compromisso com a confidencialidade garantido o sigilo quanto a

identificacdo dos pacientes incluidos no estudo.

O projeto seré enviado ao Comité de Etica em Pesquisa Santa Casa de Complexo
Hospitalar Porto Alegre. Certificamos que o estudo observara todos os padrées éticos

estabelecidos pela Institui¢cdo.

Sem mais, colocamo-nos a disposicéo para qualquer informacéo adicional.

Flavio de Mattos Oliveira
Laboratério de Micologia
Curso de Pds-Graduagdo em Ciéncias Pneumoldgicas
Universidade Federal do Rio Grande do Sul

Prof® Dr. Luiz Carlos Severo

Micologista e Pneumologista, Doutor em Medicina
Professor Associado, Nivel |, Faculade de Medicina , Universidade Federal do Rio Grande do Sul
Pesquisador 1B do Conselho Nacional de Desenvolvimneto Cientifico e Tecnoldgico
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7.4 Anexo |V - Histoplasma capsulatum recovery from the urine and a short review of

genitourinary histoplasmosis

Histoplasma capsulatum recovery from the urine and a short review of

genitourinary histoplasmosis
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Abstract
Although virtually any organ can be involved in disseminated histoplasmosis, the
recovery of Histoplasma capsulatum from the urine is a rare finding. Here we describe
that a renal transplant recipient had Histoplasma capsulatum recovered from urinary
sediment. The organism was also recovered from urine cultures. The potential
implications of this finding are discussed, and the literature on genitourinary

histoplasmosis is reviewed.

Key words: Histoplasma capsulatum, histoplasmosis, invasive fungal infection, urinary

tract infection, urine.
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Introduction
Disseminated histoplasmosis usually affects patients with AIDS, transplant recipients,
patients with haematological malignancies, and those on corticosteroids or suffering from
other conditions affecting cell-mediated immunity [1]. The infection is usually acquired by
inhalation. Although virtually any organ can be involved when Histoplasma capsulatum
disseminates from the lungs, positive urine cultures are rare findings in this context. As
part of an audit of cases of disseminated histoplasmosis occurred in our institution, we
noticed that H. capsulatum was repeatedly recovered from urinary culture in one patient.
The rarity of this finding justified this case to be reported. Insights obtained from this case

are discussed.

Case report

A 23 year-old man diagnosed with renal tubular acidosis received a living-related donor
renal transplant in April 1983. His immunosuppressive regimen consisted of azathioprine
(125 mg) and prednisone (10-20 mg). Two years after transplantation he was admitted
to the hospital for fever and worsening renal function. Chest radiographs were normal
and urinary cultures were negative. Subcutaneous nodules were observed on the right
forearm and leg, and biopsy revealed a large number of small round budding yeast-like
organisms. H. capsulatum was identified on microscopy, and the fungus was recovered
at 25°C in both Sabouraud dextrose agar and Sabouraud dextrose cycloheximide-
chloramphenicol agar (Mycosel, BBL), and at 35°C in brain-heart infusion. The diagnosis
of histoplasmosis was also confirmed by the immunodiffusion and complement-fixation
serologic tests performed at the Centers for Diseases Control and Prevention, Atlanta,
USA. Amphotericin B deoxycholate was initiated and haemodialysis was required.
Azathioprine was stopped and high dose of methylprednisolone was given in due to
organ rejection. The patient gradually improved with antifungal therapy, with cessation of
fever and reduction of subcutaneous nodules. Renal function also recovered with time,
and azathioprine was restarted. The patient discharged on ketoconazole after a total of 2

g of amphotericin B.
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Six years after transplantation he was readmitted to the hospital due to chronic

organ rejection and relapsed histoplasmosis. Haemodialysis was again required.
Analysis of urinary sediment showed budding yeast-like organisms (Figures 1 and 2).
After 8 days of incubation at 25°C on Mycosel, H. capsulatum grew in a urine sample.
The patient completed 1.7 g of amphotericin B deoxycholate and was discharged from
the hospital in good clinical conditions, even though urine cultures remained positive for
H. capsulatum. The transplanted kidney was removed a month later due to organ
rejection. Gross pathology revealed a cystic area 2 cm in diameter in the removed organ
(Figure 3). Histopathological studies showed chronic rejection, with high number of yeast-

like organisms suggesting H. capsulatum at Gomori methenamine silver (GMS) stain.

Discussion
Although autopsy series have revealed evidence of urogenital involvement in 17-40%
of patients with disseminated histoplasmosis [2-4], genitourinary symptoms are rather
uncommon in patients with histoplasmosis. The literature regarding this subject is
summarised in Table 1. Similarly to the findings in our patient, most of the reports show
kidney involvement. Next in frequency are the prostate gland and seminal vesicles, the
penis, the testes and epididymis, and the urinary bladder. The vulva, the ovaries, and
the ureters are very rarely affected. Nevertheless, it seems reasonable to assume that
the incidence of Histoplasma genitourinary infection may be underestimated, since many
patients are asymptomatic. Moreover, the genitourinary system is frequently either not
examined or the results are not recorded in clinical or autopsy records of patients with
histoplasmosis [5]. Many of these patients are non-immunocompromised individuals
living or returning (sometimes after many years) from areas where histoplasmosis is

endemic.

Most (if not all) cases of genitourinary histoplasmosis occur in the context of
disseminated Histoplasma infection, and in rare cases the disease is initially manifested
with complaints related to the genitourinary tract. Penile histoplasmosis often presents

with ulcers reminding syphilitic lesions (i.e., indurated, non-tender, shallow ulcers). Since
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genitourinary histoplasmosis can mimics other malignant or inflammatory conditions, a
high index of suspicion is therefore required for a proper diagnosis. In the absence of
overt disseminated disease, the diagnosis is frequently unsuspected and made only
after biopsy and culiure of the involved sites are performed. Serology (e.g.,
immunodiffusion or the complement-fixation serologic test) may be a valuable non-
invasive tool to diagnose disseminated histoplasmosis in patients with genitourinary
infection. However, as shown in Table 1, serology against Histoplasma species was
performed in only one third of cases, though it was positive for more than 80% of
patients tested.

Whereas genitourinary histoplasmosis seems to follow direct haematogenous
seeding of H. capsulatum, it is difficult to conclusively demonstrate the origin of these
infections. For instance, many cases of testicular or prostate involvement apparently
occur after dissemination of the infection from contiguously infected organs (e.g., after
infection of the epididymis or seminal vesicles). Actually, H. capsulatum has occasionally
been recovered from the semen in cases of orchitis or prostatitis. As occurs for
cryptococcosis, an infected prostate might also be a nidus leading to further
haematogenous infection, particularly in the immunocompromised host, and a reservoir
for relapsed infections. Interestingly, Sills et al. [50] reported the case of a patient who
developed disseminated histoplasmosis with penile lesions after treatment with
steroids. That was followed by the occurrence of vulvar lesions in his wife, suggesting
the possibility of transmission of genitourinary histoplasmosis between humans as a
venereal disease.

The precise mechanism of transmission of H. capsulatum in our patient is
however not likely to be determined. Although there was no unequivocal evidence for
lung involvement, kidney involvement could have occurred during disseminated disease
from the lungs, at the time subcutaneous nodules were detected. A quiescent focus of
kidney infection might then have been reactivated in the context of immunosuppression.
Unfortunately, documentation regarding prior Histoplasma infection was not obtained,

since serology for H. capsulatum was not performed before transplantation. It should be
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noticed that southern Brazil is an endemic area for histoplasmosis [13], so
previous6exposure to the fungus is also not unlikely. An alternative explanation would
be the transmission of a contaminated kidney from the donor, as has been previously
described [6, 9, 11, 12, 57]. However, there is no evidence for such an assumption.
Due to the possibility of transmission of organs contaminated with H. capsulatum,
serological screening of both donors and receptors in endemic histoplasmosis areas
before transplantation seems warranted.

Previous studies have revealed that more than 90% of patients with AIDS and
disseminated histoplasmosis eliminate Histoplasma antigens in the urine, which can be
detected by sandwich enzyme immunoassay. In these patients, urine testing has
revealed to be more sensitive than serum testing [1, 58]. Contrastingly with the high
frequency Histoplasma antigens recovered from the urine of patients with disseminated
disease, urine cytological diagnosis of fungi other than the Candida species is rather
uncommon. A distinctive aspect in our report is the growth of H. capsulatum from a urine
sample, a rare finding. It might be that the rare detection of Histoplasma in urine
specimens is due to a low index of suspicion, since urine specimens are not generally
submitted to fungal stains [55]. In addition, it is also likely that the current inability to grow
the organism from the urine is related to the short duration used for routine culture of urine
specimens [54]. As shown in Table 1, urine is not usually submitted to culture in patients
with genitourinary histoplasmosis. It has been suggested that reactive urothelial changes
as detected by urine cytology could be used as a diagnostic pitfall in patients with
disseminated histoplasmosis involving the genitourinary tract [55].

Similar to other studies, we found that urine can remain positive for Histoplasma,
regardless of effective antifungal therapy. The formation of a cystic lesion as described
for our patient might have led to persistent and intermittent release of viable Histoplasma
cells in the urine. In the study by Mukunyadzi et al [55] despite the cessation of
hematuria repeat urine cytology done after 2 weeks of treatment was still positive for a
few Histoplasma organisms. Interestingly, the same also occurred in studies evaluating

the performance of the urinary Histoplasma antigen in patients treated with antifungals.
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Even though the amount of antigen detected in urine can be used to monitor a patient’s
response to therapy, persistence of positive results up to 112 weeks has been
reported [59].

Renal failure has been suggested as a marker for renal histoplasmosis. In the
study by Reddy et al. [23], 24% of patients with disseminated histoplasmosis (n=6) had
positive urine cultures for H. capsulatum, and 67% of these patients had azotemia prior
to institution of therapy. Smith et al. [18] also reported that 10 out of 26 patients with
disseminated histoplasmosis had a urine culture which was positive for Histoplasma. In
an analogous way, blood urea nitrogen or creatinine was high in 60% of these patients.
Abnormal renal function correlated well with culture of H. capsulatum from urine — which
also occurred for our patient. Nevertheless, some patients show impaired renal function
after antifungal drugs are initiated (particularly amphotericin B), while others develop renal
failure due to obstruction due to histoplasmosis involving the prostate, kidneys or
ureters. In this Therefore, although an unspecific finding, the occurrence of renal failure in
patients with disseminated histoplasmosis should alert to the possibility of genitourinary
involvement by H. capsulatum.

In conclusion genitourinary histoplasmosis usually occurs in the context of
disseminated H. capsulatum infection. In contrast to the elevated prevalence of
genitourinary involvement in patients with disseminated histoplasmosis as demonstrated
in autopsy studies, clinically manifested disease is rare. Most of these patients are
asymptomatic, although in rare cases this may be the presentation symptom. A high
index of suspicion is therefore required to diagnose Histoplasma involvement of
genitourinary tract in the absence of systemic manifestations of the disease, particularly in
non-endemic settings. Urine culture should be seen as an alternative source to recover
H. capsulatum in patients with disseminated histoplasmosis, mainly in those with renal
involvement. Serology is probably also useful in this context, although the diagnosis
cannot be excluded in the presence of a negative serological result. The importance of

genitourinary histoplasmosis as a nidus for disease relapse deserves further study.
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Figure 1. Direct microscopy of the urinary sediment showing yeast cells (400x).
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Figure 2. Histoplasma capsulatum in urine smear (modified Giemsa stain) (400x).
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Figure 3. Gross aspect of the removed transplanted kidney revealing an abscess

containing Histoplasma capsulatum.



Table 1. Summary of previous published cases of genitourinary histoplasmosis.
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(1 on the glans penis and other on the prepuce, measuring 3

and 2 cm, respectively).

Author and | No. of Underlying diseases Urinary Clinicopathological findings Serology

reference cases culture (related to genitourinary system)

This report 1 |Renal Tx (+) |Renal failure (single kidney cystic lesion) (+)

Watanabe ° 1 |Renal Tx NA  |Disseminated infection involving the transplanted kidney NA

Sridhar * 1 |Renal Tx (+) |Renalfailure (renal biopsy: poorly developed granulomas NA
with extensive central caseous necrosis)

Delfino © 2 |Renal Tx (-) (n=1);|Loss of renal cadaveric allograft function (removed kidneys in| (-) (n=1);

NA (n=1)|both patients showing various granulomatous lesions) NA (n=1)

Davies * 1 |Renal Tx NA  |Organ rejection (? contaminated graft) NA

Superdock '° 1 |Renal Tx NA  |Urinary tract obstruction secondary to sloughed renal papilla NA
infested with H. capsulatum

Wong "' 1 |Renal Tx (-)  [Funguria (culture negative), acute rejection NA
(?contaminated graft)

Hood ' 1 |Renal Tx NA  |Renal failure, graft loss (massive necrosis, haemorrhage) NA
(?contaminated graft)

Unis ' 4 |2 AIDS patients NA |NA NA

Unis ™ 1 |AIDS (+) [NA (+)

Ahuja 1 JAIDS NA  |Acute renal failure (granulomatous interstitial nephritis) NA

Ludmerer '° 1 JAIDS (-)  |Glomerulonephritis (-)

Burke '’ 1 JAIDS (-)  |Glomerulonephritis (-)

Smith ® 10 |AML (n=1), Hodgkin’s disease (+) |Azotemia in 6 (60%) patients (+) 60% of

(n=1), CML (n=1) cases

Kauffman ™ 12 |ALL, CLL, and (+) (n=1)|[NA NA

Hodgkin’s disease
Vanke ° 3 [(a) Chronic glomerulonephritis,|] NA  |(a): renal failure (several round foci of infection in both (+) (a); NA
(b) osteogenic sarcoma; and kidneys); (b): autopsy showing a solitary lesion in the cortex (b, c)
(c) immunocompentent patient of the right kidney; (c) autopsy showing multiple renal foci of
histiocytes containing H. capsulatum

Walker < 1 |Previous splenectomy NA  |Hypercalcemia and azotemia (interstitial nephritis and (+)
papillary necrosis)

Wheat == 1 |Urban outbreak involving non- NA  [Interstitial nephritis with H. capsulatum identified in a renal NA

[transplant patients hilar lymph node (no organisms were seen within the kidney)

Reddy =° 7 |Mostly therapy with steroids (+) (n=6)|Bilateral renal involvement in 1 patient submitted to necropsy | (+) (n=4)
(small cortical lesions). One patient had vesical and prostatic
involvement

Kedar =* 1 [Immunocompetent patient NA  [Intermittent purulent discharge from the right flank NA
(pyelocutaneous fistula with extensive kidney damage;
recurrent stones formation)

Bullock =° 1 [Immunocompetent patient NA  |Mild renal dysfunction (transient glomerulonephritis (+)
associated with circulating immune complexes)

Papo <° 1 [Immunocompetent patient NA  |Focal glomerulonephritis mimicking Wagener’s NA
lgranulomatosis

Binford © 3 [Autopsy series NA  |Necrotizing lesions of renal medulla which extended to NA
papillae in 13.6% of patients

Salfelder * 7 |Autopsy series NA  [Kidney lesions in 7 out of 15 patients examined (47%); NA
involvement of testis (n=1)

Goodwin 20 |Autopsy series NA  |Renal function not compromised (+)
Minor pathological abnormalities (larger focal lesionsin _); | (in ~2/3)
kidney=15, ovary=1, testis=1, bladder=3

Parsons ° 12 |Autopsy series (-)  [Kidney lesions (n=11), prostate (n=1) NA

Bersack <° 1 |Inflammatory pseudopolyposis NA  |Rectal urgency and dysuria (autopsy revealed widespread (+)
histoplasmaosis involving kidneys, ureters, prostate, and
seminal vesicles)

Shah <* 1 JAIDS NA  |Pelvic pain (prostatic abscess) NA

Zighelboim °° 1 |AIDS (-)  |Urinary urgency, hematuria, decreased flow rate, retrograde NA
lejaculation (prostatic abscess)

Marans °' 1 JAIDS (-)  |Urinary frequency, urgency, dysuria; perineal ache (prostatid NA
abscess)

Orr® 2 [Immunocompetent patient NA  |Dysuria, lower urinary obstruction (prostate involvement); NA

(n=1); NA (n=1) kidney affected in one patient (no details)

Miller =° 1 |Immunocompetent patient NA  |No symptoms (autopsy: prostatic involvement by NA
Histoplasma duboisii)

Mawhorter °* 1 |lmmunocompetent patient (+) |Microscopic haematuria and post-renal azotemia (prostatitis), (+)

Reddy *° 1 [Immunocompetent patient NA  [Lower abdominal pain, dysuria, hematuria (autopsy revealed NA
bladder and prostate involvement)

Rubin °° 2 |Autopsy series NA  |Prostatic involvement (n=1), testis (n=1) NA

Aach ° 1 |CLL (-) ender and swollen testis (epididymo-orchitis) NA

Schuster °° 1 Jlmmunocompetent patient NA  [Solid testicular mass (+)

Boone 7 1 |lmmunocompetent patient (+) |Painin the right lower abdomen and testes (epididymitis) (-)

Kauffman *° 2 |lmmunocompetent patients (-)  |Epididymal mass (epididymal abscess, epididymitis) (+)

Monroe *' 1 |lmmunocompetent patient NA ender and swollen testis NA

Randhawa * 1 Jlmmunocompetent patient (-) Lump in the left scrotum (epididymitis) (-)

Preminger *° 1 ype Il diabetes mellitus NA  |Penile ulcer NA

Jayalakshmi ] 1 |Cachexia NA wo circular non-tender penile ulcers with indurated margins NA
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Curtis® 2 |lmmunocompetent patients NA  |Penile ulcers (2 slightly indurated round shallow ulcers over NA
Palmer *° 1 [Immunocompetent patient NA  |Extensive ulcerations on the prepuce and glans penis NA
(bilateral pyelonephritis at autopsy)
Nayak ** 1 Im-nourished, anaemic patient NA  |Phimosis resulting from Histoplasma posthitis NA
Mankodi *° 1 |lmmunocompetent patient NA |2 cm non-painful warty nodule on the glans penis NA
Talvalkar ** 1 [Immunocompetent patient NA  [Single ulcerative lesion on the under surface of the penis NA
(epididymis was also palpable and tender)
Sills >° 2 |Immunocompetent patient (-) Penile lesion after taking steroids. Wife acquired vulvar NA (n=1);
(1 patient on steroids) lesion (?venereal transmission) (-) (n=1)
Gass °' 1 [Immunocompetent patient NA aginal ulcerations (painless, non-purulent, bloody vaginal (-)
(positive latex agglutination for discharge)
rheumatoid arthritis)
Smith >= 1 ype |l diabetes mellitus NA aginal ulcerations (dysuria, vaginal pain and bleeding) NA
Conrad >° 1 [Immunocompetent patient NA  |Autopsy revealed ulcerations on the labia majora in a patient (+)
who died due to disseminated histoplasmosis
Friskel >* 2 [Immunocompetent patient (-) (n=1);|Gross hematuria (chronic cystitis); necrotic penile lesion NA
(n=1), rheumatoid arthritis on | NA (n=1)
steroids (n=1)
Mukunyadzi > 1 [Immunocompetent patient NA Ghross h(;)maturia (cystitis with atypical reactive urothelial NA
changes
Isotalo °° 1 |Systemic lupus erythematosus NA  [|Pelvic abscess, anovulatory cycles, irregular menses NA
(multiple necrotizing granulomas of the ovary)
Legend. (+), positive; (-), negative; NA, not available; Tx, transplantation; SC,

subcutaneous; AIDS, acquired immunodeficiency syndrome; AML, acute myeloid

leukaemia; CML, chronic myeloid leukaemia; ALL, acute lymphocytic leukaemia; CLL,

chronic lymphocytic leukaemia.
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