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Resumo

Objetivos: definir os dados demograficos, as doengas de base e os fatores de risco
associados aos episodios de candidemia ocorridos na Santa Casa Complexo
Hospitalar entre 17/02/1995 e 31/12/2003; identificar as espécies envolvidas nestes
episdédios de candidemia e determinar a mortalidade global entre estes pacientes.
Métodos: estudo de coorte retrospectivo ndo-controlado com inclusdo de todos os
casos consecutivos de candidemia diagnosticados na instituicdo entre 17/02/1995 e
31/12/2003. Como critério de inclusdo no estudo, foi exigida a presenga de sinais ou
sintomas temporalmente relacionados ao isolamento de Candida em hemocultivo
coletado de veia periférica.

Resultados: 210 pacientes com candidemia foram incluidos (infecgdo nosocomial
em 91,0%). O sexo feminino foi mais prevalente (51,4%) e a idade mediana foi de
41,0 anos. A doenga de base mais prevalente foi cancer (neoplasias solidas 30,5% e
hematolégicas 9,0%). Candida albicans foi a espécie mais frequente (38,1%),
seguida de Candida parapsilosis (27,6%) e Candida tropicalis (15,7%); candidemia
por Candida glabrata ocorreu em 3,8%, e por Candida krusei, em 2,4%.
Procedimentos cirurgicos foram realizados em 43,8%, cateter venoso central estava
presente em 74,8%, cateter urinario em 57,1%, ventilacgdo mecanica em 48,6% e
nutricdo parenteral em 33,8%; o numero mediano de antimicrobianos foi 4,0 por
paciente (glicopeptideos 54,3%, carbapenémicos 25,7%). A maioria dos pacientes
com candidemia comunitaria (52,6%) havia sido hospitalizada nos 60 dias anteriores
a candidemia; em 21,1%, Candida foi isolada de cateter; insuficiéncia renal cronica
(p<0,001) e hemodialise (p=0,027) foram mais frequentes no grupo de candidemia
comunitaria do que no nosocomial; a distribuicdo das espécies de Candida foi

semelhante entre os grupos.



Comparadas aos adultos, as criangcas com candidemia nosocomial foram mais
expostas a antimicrobianos de amplo espectro (p<0,001), ventilagdo mecanica
invasiva (p=0,002) e nutricdo parenteral (p<0,001). Candidemia nosocomial por
Candida parapsilosis foi mais frequente em criangas (p=0,002), bem como o
isolamento de Candida de cateteres (p=0,019); criangas foram mais frequentemente
tratadas com anfotericina B do que adultos (p<0,001), os quais receberam mais
fluconazol (p=0,013). Entre os pacientes com céncer e candidemia nosocomial,
tratamento prévio com corticosterdides (p=0,004), quimioterapia (p<0,001) e
cefepima (p=0,004) foram mais comuns naqueles com malignidades hematoldgicas;
cirurgias foram mais comuns em pacientes com tumores sdlidos (p<0,001),
principalmente do trato gastrointestinal (p=0,016); a distribuicdo das espécies de
Candida foi semelhante entre os grupos. Candidemia breakthrough (“de escape”)
ocorreu em 10,5% dos pacientes com candidemia nosocomial; a maioria destes
vinha em uso de anfotericina B em doses terapéuticas, por periodo mediano de 6,5
dias; o isolamento de Candida de sitios outros que o sangue foi mais frequente
nestes pacientes (p=0,028). A mortalidade dos pacientes com candidemia foi 50,5%,
sem diferencas estatisticamente significativas entre pacientes com candidemia
comunitaria ou nosocomial, com cancer ou outros diagndsticos e com infeccéo
breakthrough ou nao-breakthrough; a mortalidade foi maior em adultos do que em
criangas (p=0,005).

Conclusdes: espécies nao-Candida albicans foram os principais agentes de
candidemia; assim como em outros estudos brasileiros, a prevaléncia de espécies
como Candida glabrata e Candida krusei foi baixa. Fatores de risco ja descritos na
literatura foram frequentemente encontrados, e a distribuicdo dos mesmos variou de
acordo com as diferentes caracteristicas dos pacientes estudados. A mortalidade em

pacientes com candidemia foi semelhante \a descrita na literatura.
Xi






1 INTRODUCAO

Espécies de Candida s&o as principais agentes de infecg¢ao fungica, levando a
um amplo espectro de manifestacbes clinicas, que variam desde doenca
mucocutanea até infecgcbes invasivas, associadas com elevada letalidade. Os
mecanismos de defesa do hospedeiro tém papel crucial na epidemiologia destas
infeccbes; embora candidose ocorra com maior frequéncia no individuo
imunocomprometido, como exemplificado por infecgcdes mucocuténeas recorrentes
em individuos infectados pelo virus da imunodeficiéncia humana (HIV), candidose
invasiva tem sido claramente associada nas ultimas décadas ao uso de multiplos
procedimentos invasivos e terapia antimicrobiana de largo espectro em pacientes
imunocompetentes criticamente enfermos, muitos deles admitidos em unidades de
terapia intensiva.

O termo candidemia implica a presenca de Candida na corrente sanguinea.
Historicamente, Candida albicans tem sido o principal agente etiologico da
candidose invasiva; com base nesta observagao, pouca discussao havia na literatura
sobre a importancia de identificar-se precisamente as espécies dos agentes da
candidemia. A epidemiologia da candidemia tem, no entanto, sofrido grandes
modificagcdes nas ultimas trés décadas, com particular aumento na proporgcdo de
espécies nao-Candida albicans e emergéncia de espécies com reduzida
suscetibilidade aos antifungicos. Embora as causas deste fendmeno sejam ainda
motivo de discussdo, importante papel parece ser reservado ao incremento na
propor¢cdo de imunodeprimidos e ao uso disseminado de triazélicos, em especial
fluconazol. >

A distribuicdo global de espécies com reduzida suscetibilidade a imidazolicos,

particularmente Candida glabrata, tem mostrado marcada variacdo entre as



diferentes regides do mundo, reforgando a importancia de estudos epidemiologicos
locais. Enquanto nos Estados Unidos da América Candida glabrata costuma ser a
segunda espécie mais prevalente, na América Latina esta tem sido pouco frequente,
ao contrario de espécies como Candida parapsilosis e Candida tropicalis. No Brasil,
Candida albicans tem sido o principal agente de candidemia, seguida de Candida
parapsilosis e Candida tropicalis. Candida krusei tem sido causa infrequente de
candidemia em todo o mundo.

O diagnéstico de candidemia é limitado pela falta de especificidade das
manifestagdes clinicas, pela baixa sensibilidade dos métodos de hemocultivo, pela
falta de utilidade dos testes soroldgicos e pela indisponibilidade de testes
moleculares que permitam diagnostico precoce. Assim, torna-se especialmente
importante identificar as populagdes mais vulneraveis a infecgdo e quais os fatores
de risco para candidemia presentes em populacdes especificas. Embora estudos de
caso-controle tenham definido que pacientes imunodeprimidos e aqueles admitidos
em unidades de terapia intensiva estejam em maior risco de desenvolver
candidemia, muitos possuem casuistica limitada; além disso, ha caréncia de estudos

brasileiros abordando esta questao.



1.1 O patégeno

Embora tenham sido reconhecidas mais de 200 espécies de Candida, muitas
destas sao parte da microbiota humana habitual, e apenas cerca de 10% destas s&o
consideradas patogénicas. ' As principais espécies de interesse clinico sdo: Candida
albicans, Candida parapsilosis, Candida tropicalis, Candida glabrata (anteriormente
classificada como Torulopsis glabrata), Candida krusei, Candida guilliermondii e
Candida lusitaniae. Entretanto, um numero progressivo de casos de doencgas
superficiais e invasivas relacionadas a espécies emergentes de Candida tem sido
descrito, envolvendo amostras de Candida dubliniensis (que pode ser confundida
com Candida albicans), Candida kefyr, Candida rugosa, Candida famata, Candida
utilis, Candida lipolytica, Candida norvegensis e Candida inconspicua, entre outras. 2

As diferentes espécies de Candida tém sido isoladas do solo, de superficies
hospitalares, de objetos inanimados e de alimentos. Os microorganismos sao
parasitas habituais de humanos, e sdo comumente encontrados na pele e nos tratos
gastrointestinal, genitourinario e respiratério. Candida albicans € a mais abundante

espécie em humanos. '



1.2 Aspectos historicos

Embora os primeiros relatos escritos de lesbes orais compativeis com
candidose datem da época de Hipdcrates e Galeno, a histéria das infecgdes por
Candida é relativamente recente: apenas em 1861 foi descrito o primeiro caso de
infeccdo invasiva por Candida, e endocardite por Candida foi descrita em 1940. > Até
as décadas de 60-80, candidose disseminada era considerada uma doenca rara, *°
ocorrendo predominantemente em pacientes cirurgicos, com queimaduras graves ou
vitimas de trauma, ®" e em pacientes gravemente neutropénicos, com leucemia ou
linfoma. 8

O grande marco na histéria das infecgdes por Candida ocorreu com a
introdugédo do uso disseminado de antibacterianos; desde entdo, tém sido descritas
manifestagbes previamente ndo documentadas de candidose, e a incidéncia de

praticamente todas as formas de infecgao por Candida tem se elevado.



1.3 O aumento naincidéncia de candidemia

Em estudo de bacteremia e fungemia realizado no Boston City Hospital em
sete anos selecionados entre os periodos de 1935 a 1972, nao foi detectada
infeccao por Candida spp. nos primeiros 3 anos de estudo (1935, 1941 e 1947). Nos
trés anos seguintes (1953, 1961 e 1969), a taxa de infeccdo por Candida
permaneceu estavel entre 3,5-3,9% dos microorganismos isolados em hemocultivo;
no Gltimo ano de estudo (1972), a freqiiéncia se elevou para 9%. °

Entre o periodo de 1970 a 1979, dados do sistema norte-americano NNIS
(National Nosocomial Infections Surveillance) '° documentaram ter havido aumento
persistente nas taxas de infecgbes na corrente sanguinea. Enquanto Candida spp.
nao figurava entre os dez agentes etioldégicos mais freqlentes dessas infecgdes em
1975, em 1983 elas apareceram em sexto lugar (5,6%). Em adicdo, dados do
programa de vigilanca epidemiolégica de infecgdes hospitalares do estado norte-
americano da Virginia, abrangendo 112 hospitais, documentaram ter havido
aumento significativo na incidéncia de candidemia entre os anos de 1978 e 1984.

Entre os anos de 1980 e 1982, dados de 60 hospitais norte-americanos
mostravam que as espécies de Candida representavam 4,5% das etiologias de
infeccbes hospitalares e 4,7% das infecgbes hospitalares na corrente sanguinea. Os
microorganismos do género foram apontados como a nona causa de infecgdes na
corrente sanguinea nos hospitais de ensino. ' Dados do NNIS de 1983 mostraram
que 5,6% das infecgdes na corrente sanguinea foram causadas por Candida spp.; a
taxa de candidemia hospitalar aumentou mais de duas vezes entre os anos de 1980
e 1984. " Em meados da década de 80, muitas Instituicdes, incluindo unidades de
oncologia, hospitais universitarios e comunitarios relataram que os fungos estavam

se tornando patégenos comuns em infeccdes nosocomiais. '+



Entre 1980 a 1990, foi descrito nos Estados Unidos da América um constante
aumento na taxa de infec¢des fungicas nosocomiais. A propor¢cdo de infecgdes
nosocomiais devidas a fungos aumentou de 6,0% em 1980 para 10,4% em 1990 em
todos os principais sitios de infeccdo nosocomial: infeccdo de sito cirurgico,
pneumonia, infecgdo do trato urinario e infecgdo na corrente sangiiinea. '® A maioria
das infecgdes flingicas nosocomiais foram causadas por espécies de Candida. '™ A
taxa de infecgdo fungica variou entre os diferentes servicos de hospitais
pertencentes ao sistema NNIS, tendo sido maior em unidades de queimados e de
pacientes vitimas de trauma, cirurgia cardiaca, oncologia, bercarios de alto risco e
cirurgia geral. Vale salientar que os hospitais participantes do sistema NNIS s&o
amiude hospitais de grande porte e universitarios, em geral atendendo a pacientes
com risco maior de infecgcbes nosocomiais quando comparados a meédia dos
hospitais norte-americanos. Entretando, os dados sugerem que, embora as
infecgdes fungicas possam ser mais comuns em hospitais universitarios, o aumento
na incidéncia destas infeccdes pode ser evidente em todos os tipos de hospitais. 2°

O programa SCOPE (Surveillance and Control of Pathogens of
Epidemiologic Importance) ?'%? foi desenvolvido para avaliar os patdgenos
predominantes e os padrdes de suscetibilidade destes em amostras de sangue de
aproximadamente 50 centros médicos nos Estados Unidos da América. Os hospitais
participantes incluiam Instituicbes de varios tamanhos (de 60 a 1200 leitos),
pertencentes a regides geograficas diversas. Durante os 14 meses de estudo (abril
de 1995 a junho de 1996), um total de 4.725 infec¢des na corrente sanguinea foram
relatadas pelos participantes do SCOPE. Candida spp. foi o quarto patégeno mais
comumente isolado, correspondendo a 8% de todas as infeccbes na corrente
sangiiinea. 2"? Em muitos grandes hospitais norte-americanos, as espécies de

Candida tornaram-se responsaveis por 8-15% de todas estas infecgdes. >



Embora as taxas de infecgdes na corrente sanguinea causadas por Candida
tenham se elevado na década de 1980, recentes evidéncias sugerem que esta
tendéncia pode estar sendo revertida. Na avaliacdo de 2.759 episddios de
candidemia (dados do sistema NNIS referentes a candidemia em pacientes
internados em unidade de terapia intensiva entre os anos de 1989 e 1999), ?°
Candida albicans foi a espécie mais comum (59%), seguida de Candida glabrata
(12%), Candida parapsilosis (11%), Candida tropicalis (10%) e Candida krusei
(1,2%). O estudo mostrou ter havido uma significativa diminuicdo na incidéncia de
infecgcdes causadas por Candida albicans, possivelmente devido ao maior uso de
fluconazol e a melhora nas praticas de controle de infecgdo (visto que as taxas de
infeccdo bacteriana isolada na corrente sanguinea também diminuiram). No mesmo
periodo, a incidéncia de candidemia por espécies ndo-Candida albicans permaneceu
estavel, com aumento significativo na incidéncia de infecgdes por Candida glabrata.

Embora grande volume de publicagbes tenha sido gerado sobre as
mudancgas epidemiologicas ocorridas nos Estados Unidos da América, as alteragdes
nao ficaram restritas a este pais. No Canada, por exemplo, foi realizado um estudo
em um hospital-escola terciario entre os anos de 1976 e 1996. ?° Enquanto nos
primeiros 15 anos o percentual de isolados de Candida spp. na corrente sanguinea
manteve média inferior a 2%, apos 1991 houve um marcado aumento na incidéncia
de candidemia, de modo que o género Candida passou a ser a quarta etiologia mais
freqliente destas infeccdes (6% do total). Na Europa, a realidade é semelhante. 2%
Na Eslovaquia, um estudo nacional realizado em 71 hospitais *° entre 1989 e 1998
mostrou um aumento consideravel na incidéncia das infec¢gdes por Candida spp.:
nos trés primeiros anos, foram relatados menos de 10 casos por ano, passando a

22-27 casos nos proximos quatro anos e a 41, 66 e 65 casos, respectivamente, nos

anos de 1996, 1997 e 1998. Na Noruega, os dados indicam que a incidéncia de



candidemia tem aumentado desde o final dos anos 70, permanecendo estavel apés
o inicio da década de 90. * Estudos asiaticos t&ém também demonstrado aumento na
incidéncia de infeccdes disseminadas por Candida. Na india, um estudo realizado

em um hospital terciario (1981-1990) '

mostrou que, nos cinco ultimos anos do
estudo, houve um aumento de 11 vezes na taxa de candidemia, quando comparado
aos anos iniciais. Em Taiwan, houve um aumento de 27 vezes na taxa de
candidemia entre 1980 e 1994 no National Taiwan University Hospital, desde 1993,

Candida spp. tem se tornado uma causa muito comum de infecgdo nosocomial

associada a corrente sangiiinea.*?



1.4 A emergéncia de espécies ndo-Candida albicans

Entre as espécies do género Candida associadas a candidemia,
historicamente Candida albicans tem sido a mais prevalente, responsavel por 51-
70% dos casos. >**° Entretanto, em adicdo ao aumento na incidéncia da candidemia,
observou-se, nas ultimas décadas, marcado aumento na frequéncia de infeccbes
causadas por especies nao-Candida albicans, particularmente Candida glabrata.
30.3640 Uma possivel explicagdo para a emergéncia dessas espécies é a selecdo de
populagdes menos suscetiveis por pressdo exercida pelo uso de antifungicos; o uso
disseminado de imidazdlicos, em especial fluconazol, tem sido implicado por varios
autores como o principal responsavel por estas mudangas. %74 Esta associagdo
€, no entanto, controversa, ndo parecendo ser a unica explicagao para o fenémeno;
em dois grandes estudos multi-institucionais, o uso profilatico de fluconazol nao
levou a um aumento na colonizacdo nem na infecgdo por espécies nédo-Candida
albicans. **** Ainda, a emergéncia de Candida glabrata foi também descrita em
hospitais publicos brasileiros onde o uso de fluconazol é pouco acentuado. *®4’

As trés espécies ndo-Candida albicans mais prevalentes costumam ser
Candida glabrata, Candida tropicalis e Candida parapsilosis. '° Nos estudos norte-
americanos, Candida glabrata tem sido a segunda espécie mais prevalente,

24,38,48,49

responsavel por 20-25% dos episodios de candidemia, enquanto que

Candida tropicalis costuma ter prevaléncia menor, em média 10%; “°°? poucos
hospitais tém relatado taxas de infeccdo por Candida tropicalis entre 15-20%. 3¢-38:3
Enquanto a prevaléncia de cepas de Candida parapsilosis tem sido entre 10-20%, a
de Candida krusei tem sido mais baixa (menor que 4%). * 0

Dados do programa norte-americano SCOPE ?* (1995-1996) mostraram que

Candida albicans foi responsaveis por 52% dos isolados de Candida em



hemocultivo; entre as infecgdes por espécies ndao-Candida albicans, cita-se Candida
glabrata (20%), Candida tropicalis (11%), Candida pasapsilosis (8%), Candida krusei
(5%) e Candida spp. (4%).

2 embora Candida

Em estudo multicéntrico europeu sobre candidemia,
albicans tenha sido a espéce predominante, outras espécies foram responsaveis por
43,6% dos episodios; entre estas, Candida parapsilosis foi frequentemente isolada
de criancas prematuras, enquanto Candida glabrata foi mais frequente em pacientes
cirurgicos e individuos com tumores sélidos. Candida tropicalis foi prevalente em
pacientes com malignidades hematologicas. Como um grupo, espécies nao-Candida
albicans predominaram em pacientes com malignidades hematologicas (2/3 dos
casos).

Em estudo prospectivo sueco, realizado entre janeiro de 1998 e dezembro de
1999, ** Candida albicans foi o agente de 67,0% dos 191 casos de candidemia,
seguida por Candida glabrata (15,7%), Candida parapsilosis (7,3%) e Candida
tropicalis (2,1%). Candidemia por espécies ndo-Candida albicans foi mais frequente
em pacientes com malignidades hematologicas (56%), comparado com pacientes
cirargicos (30%) ou admitidos em unidade de terapia intensiva (19%).

O declinio na prevaléncia de Candida albicans tem também sido notado em
relatos de algumas Instituigdes individuais. Entre 1992 e 1998, em um hospital
australiano, ocorreu progressivo declinio na incidéncia de infecgdes na corrente
sanguinea por Candida albicans, com concomitante aumento na incidéncia de
candidemia por outras espécies. *°> De modo geral, a frequéncia de infeccbes 11
corrente sanguinea permaneceu inalterada. Este achado foi confirmado em estudo
multicéntrico australiano conduzido entre 1995 e 1998.%°

Estudo analisando 6.082 amostras de Candida enviadas para a Universidade

de lowa mostrou haver grandes diferengcas geograficas na distribuicdo das espécies



de Candida causadoras de candidemia. °" A freqiiéncia de Candida albicans variou
de 46,6% na América Latina a 73,5% na regido da Asia-Pacifico. Dentro de cada
principal regido geografica, houve também grandes variagbes na frequéncia de
infeccdes por Candida albicans: na regido da Asia-Pacifico, variou de 28,6%
(Malasia) a 81,3% (Africa do Sul); na Europa, de 45,2% (Alemanha) a 79,3%
(Suica); na América Latina, de 33,3% (Colémbia) a 61,0% (Chile). Candida glabrata
foi menos comum na América Latina (7,5%, variando de 0,0% a 12,2%) e mais
comum no Canada (20,1%) e nos Estados Unidos da América (18,3%). Candida
parapsilosis foi mais comum do que Candida glabrata como causa de candidemia na
Europa e na América Latina, e foi a terceira espécie mais comum nas regides da
Asia-Pacifico, Canada e Estados Unidos da América.

Desta forma, a frequéncia de candidemia devida a espécies nao-Candida
albicans tem variado amplamente entre as diferentes Instituicdes (de 14 a 100%), >’
0 que pode ser reflexo de multiplos fatores, como populagdo estudada (em especial
a presengca de malignidades hematolégicas) e uso prévio de antimicrobianos,
quimioterapia citotoxica e antifungicos. Deve-se refor¢ar a importancia da adequada
identificacdo das espécies de Candida isoladas, além de regularmente montitorar os

padrées de suscetibilidade das mesmas.?*°®
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1.5 Estudos multicéntricos realizados na América Latina

Em estudo multicéntrico randomizado, *°

originario de estudo clinico
desenhado para avaliar a eficacia de caspofungina versus anfotericina B
desoxicolato, °° descreveu-se a distribuigdo global das espécies de Candida em
pacientes com candidose invasiva. Houve diferenga significativa na distribuicdo dos
patdgenos em diferentes areas do mundo (p=0,002). Candida albicans foi a espécie
mais comumente identificada em todas as regides, embora menos de metade dos
casos tenham sido causadas por esta espécie. Candida parapsilosis e Candida
tropicalis foram responsaveis, respectivamente, por 30% e 25% dos isolados na
América Latina, mas apenas 11% e 14% dos isolados na América Anglo-Saxénica.
Por outro lado, Candida glabrata foi mais comumente isolada nos Estados Unidos da
América e no Canada (18%) do que na América Latina (3%) ou na Europa e na
Russia (8%). Neste estudo, Candida parapsilosis foi a segunda espécie mais
frequente na América Latina.

Dados do SENTRY “*®" — estudo multicéntrico de vigilancia de infeccdes na
corrente sanguinea causadas por espécies de Candida — revelaram que, em
contraste com os Estados Unidos da América, Candida glabrata foi muito incomum
na América Latina (6% dos isolados; p < 0,01 em comparagédo com os dados norte-
americanos), enquanto Candida parapsilosis foi a segunda espécie mais frequente
nesta regido (p < 0,001, comparado com dados norte-americanos). Candida krusei
foi uma espécie pouco encontrada em todas as areas geograficas (1-2%). Os dados
do SENTRY mostraram que isolados obtidos da América Latina e do Canada foram
geralmente mais suscetiveis aos triazélicos do que os isolados obtidos dos Estados

49

Unidos da América, reforcando a importadncia de se documentar dados

epidemioldgicos locais.



Em estudo prospectivo multicéntrico envolvendo cinco hospitais terciarios de
quatro paises latino-americanos, Candida albicans foi responsavel por 41,7% dos
episodios de candidemia, seguida de Candida ftropicalis (24,2%), Candida
parapsilosis (21,3%) e Candida glabrata (7,7%). A maioria dos isolados de Candida

foi sensivel a todos os antifiingicos testados. ®
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1.6 Estudos realizados no Brasil

Os estudos brasileiros sobre candidemia s&o pouco numerosos. O primeiro
estudo multicéntrico realizado no Brasil envolveu 145 casos de candidemia em seis
hospitais-escola de atendimento terciario entre 1995 e 1996. *’ Neste estudo os
autores observaram que, embora Candida albicans tenha sido a espécie mais
comum, houve predominio de espécies ndo-Candida albicans que, como um grupo,
foram responsaveis por 63,4% dos casos (Candida parapsilosis 24,8% e Candida
tropicalis 24,1%). A mortalidade foi de 50,0%. Em outro estudo epidemiolégico
reunindo dados sobre infecgbes na corrente sanguinea em quatro hospitais da
cidade de Sao Paulo durante periodo de 12 meses (mar¢o de 2002 a fevereiro de
2003), Candida spp. respondeu por 4,3% do total das infeccbes na corrente
sanguinea, de um total de 7.038 episddios de bacteremias e fungemias avaliados. %

Em um estudo realizado em trés hospitais na cidade do Rio de Janeiro
envolvendo 33 pacientes com cancer e candidemia, ®° Candida tropicalis foi o agente
etiologico em 48,5% dos casos de fungemia, seguida de Candida parapsilosis
(18,2%) e Candida albicans (15,2%). Nenhum paciente teve fungemia por Candida
glabrata neste estudo, onde a mortalidade foi de 36,4%.

Em outro estudo, avaliando o perfil de sensibilidade aos antifungicos de 200
isolados de Candida spp. sequencialmente obtidos de pacientes com candidemia
admitidos em cinco hospitais terciarios brasileiros, ® Candida albicans foi a espécie
mais frequente (41,5%), seguida de Candida tropicalis (24,0%) e Candida
parapsilosis (20,5%). Candida glabrata e Candida krusei foram espécies
infrequentes (4,5% e 1,0%, respectivamente). Apenas trés cepas foram resistentes
ao fluconazol (duas cepas de Candida krusei e uma de Candida glabrata),

novamente reforcando a idéia de que os episédios de candidemia em hospitais
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publicos brasileiros sdo representados principalmente por espécies n&o-Candida
albicans sensiveis a fluconazol.

Uma série prospectiva realizada no Hospital de Clinicas de Sao Paulo entre
1994 e 1996 incluiu 86 pacientes consecutivos com fungemia nosocomial. ®
Candida albicans foi o principal agente neste estudo (50,0%), seguida de Candida
parapsilosis (17,4%), Candida tropicalis (11,6%) e Candida guilliermondii (9,3%).
Candida glabrata e Candida krusei foram responsaveis por 2,3% e 1,2% dos casos,
respectivamente. Neste estudo, a mortalidade foi maior em pacientes infectados por
Candida tropicalis (70,0%) que em pacientes com fungemia por outras leveduras
(41,0%).

No periodo de junho de 1994 e junho de 1998, foram identificados 185
episédios de candidemia nosocomial no Hospital S&do Paulo e no Hospital
Universitario Clementino Fraga Filho, Rio de Janeiro. ® Entre os adultos incluidos no
estudo (n=121), Candida albicans foi a principal espécie (35,5%), seguida de
Candida tropicalis (24,8%), Candida parapsilosis (19,0%) e Candida glabrata (5,8%);
entre as criangas (n=64), as espécies mais prevalentes foram Candida albicans
(35,9%), Candida parapsilosis (28,1%), Candida tropicalis (15,6%) e Candida
guilliermondii (14,1%). A mortalidade foi de 45,0%, maior entre os pacientes nao
tratados com antifungicos e naqueles onde o cateter venoso central ndo foi
removido; menor mortalidade foi observada nas infec¢cbdes por Candida parapsilosis.

Durante periodo de 21 meses, um estudo avaliou através de hemocultura
(lisecentrifugacao) a etiologia de sindromes febris durando mais de trés dias em 111
pacientes adultos com sindrome da imunodeficiéncia adquirida avancada (definida

como contagem de células CD4 < 200 células/mm?®) hospitalizados em trés hospitais

terciarios da cidade de S&do Paulo. ® Entre as etiologias identificadas de infecgdo
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relacionada a corrente sanguinea, apenas 19,6% deveram-se a fungos (6,5%
Candida albicans, 6,5% Cryptococcus neoformans e 6,5% Histoplasma capsulatum).

Pouca informacdo é também disponivel sobre candidemia em criangas
brasileiras. Avaliando as leveduras isoladas do sangue (n=59) e de cateteres (n=21)
de criangas com idades entre 0-7 anos admitidas em hospital publico pediatrico na
cidade de Sao Paulo, no periodo de 1998 e 1999, ° os autores documentaram que
Candida parapsilosis foi a espécie mais prevalente (35,0%), seguida de Candida
albicans (20,0%), Candida tropicalis (13,8%), Candida glabrata (13,8%), Candida
guilliermondii (8,8%), Trichosporon cutaneum (6,2%) e Candida krusei (2,5%).

A mortalidade em estudo que avaliou 40 criancas com candidemia nosocomial
admitidas no Hospital Infantil Darcy Vargas, Sdo Paulo, foi de 57,5%. "' Neste
estudo, Candida albicans foi a espécie mais comumente isolada (60,0%), seguida de
Candida tropicalis (22,5%), Candida parapsilosis (10,0%), Candida krusei (5,0%) e
Candida guilliermondii (2,5%). Foi selecionado um controle para cada paciente com
candidemia. A analise multivariada, obteve-se duas variaveis preditoras de infeccdo
fungica: a presenga de candidose oral e/ou perineal (razdo de chances 4,3) e a
utilizagcdo de cinco ou mais antimicrobianos (razdo de chances 11,3). Comparando-

0 os autores

se com estudo anteriormente realizado na mesma Institui¢ao,
documentaram ter havido aumento significativo na incidéncia de candidemia. Em
outro estudo retrospectivo, realizado entre 1991 e 1994 em unidade de terapia
intensiva neonatal de Sdo Paulo, > documentou-se aumento na incidéncia das
infecgcdes por Candida de 1,3% (1991) para 3,2% (1994). A mortalidade em recém-
nascidos com candidemia foi de 71,4%, superior a mortalidade de 50,0% encontrada
em pacientes com sepse bacteriana. 17

Os estudos realizados no estado do Rio Grande do Sul sdo também

escassos. Em estudo retrospectivo conduzido entre 1996 e 1999 no Hospital de



Clinicas de Porto Alegre (n=101), ”* Candida albicans foi responsavel por 32,6% dos
episodios de candidemia, seguida de Candida ftropicalis (26,7%), Candida
parapsilosis (23,7%), Candida glabrata (8,9%), Candida lusitaniae (2,9%), Candida
krusei (1,9%), Candida famata (1,9%) e Candida rugosa (0,8%). Na Santa Casa de
Porto Alegre, estudou-se a etiologia da candidemia e a sensibilidade aos
antifingicos durante o periodo de agosto de 2002 a agosto de 2003. *® Neste estudo
(n=120), espécies nao-Candida albicans foram responsaveis por 51,6% dos
episodios, principalmente Candida parapsilosis (25,8%) e Candida tropicalis (13,3%).
Espécies menos frequentes foram Candida glabrata (3,3%), Candida krusei (1,7%),
Candida famata (1,7%), Candida sake (1,7%), Candida guilliermondii (1,7%),
Candida lusitaniae (0,8%), Candida dubliniensis (0,8%) e Candida lipolytica (0,8%).

Resisténcia aos antifungicos n&o foi encontrada neste estudo.



1.7 Dificuldades diagnosticas o

O diagnostico de candidemia é dificil. Embora o isolamento da Candida no
sangue de pacientes com sinais e sintomas temporalmente relacionados ao evento

48,74,75

estabelega o diagnéstico, a hemocultura € um marcador de baixa

sensibilidade, "

com elevada taxa de resultados falso-negativos. ® Os
microorganismos crescem bem em frascos de hemocultura de rotina e em placas de
agar, nao requerendo meio especial para cultivo. Entre os métodos de hemocultivo,
embora alguns estudos tenham mostrado haver sensibilidade semelhante entre os
métodos automatizados bifasicos e a lisecentrifugagao no diagnostico de candidema,
178 outros demonstraram a superioridade da lisecentrifugacéo. "*® O diagndstico
definitivo de infeccdo disseminada por Candida pode também ser estabelecido
através da demonstragdo histopatoldgia de invasao tecidual pelos microorganismos.
75

Com base no exame clinico, biopsia de lesdes cutaneas suspeitas pode
facilitar o diandstico de candidose disseminada. O exame de fundo de olho é
também muito importante em pacientes com candidemia, podendo mostrar
alteragdes sugestivas de endoftalmite enddégena por Candida em até metade dos
casos. '

Na busca de um diagnéstico precoce de candidemia, métodos ndo baseados
em cultura estdo sendo desenvolvidos, incluindo dosagem de D-arabinitol, razdo de
D-arabinitol para L- arabinitol, detec¢cado de antigenos, teste G e teste de reagdo em

78 nenhum destes, no entanto, € no momento

cadeia da polimerase (PCR);
aplicavel na pratica clinica. Esforcos para a detecgao de anticorpos em pacientes
com candidose sao limitados por dois motivos principais: primeiro, a colonizagcao por

espécies de Candida do trato gastrointestinal ou de outros sitios pode levar a
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resposta sorolégica no individuo ndo infectado; segundo, pacientes
imunocomprometidos podem nao demonstrar resposta detectavel de anticorpos,

mesmo em infecgdes invasivas por Candida. %

Devido a elevada letalidade da candidemia, que usualmente ocorre em
pacientes criticamente enfermos, o inicio do tratamento ndo deve aguardar pela
identificacdo definitiva do fungo nos exames culturais. Para tanto, € muito importante
que se caracterize adequadamente as populagdes e as situagcdes de maior risco

para candidemia.
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1.8 Fatores de risco

A fonte da infecgdo sistémica por Candida tem sido motivo de consideravel
debate: enquantos muitos dados favorecem que a aquisicdo do fungo possa ser

exégena, a partir da pele, %

outros sugerem que o trato gastrointestinal seja a
principal fonte da infecgdo. ¥ Argumentos favorecendo a aquisicdo exdgena incluem
a frequente associagdo de candidemia com o uso de cateteres intravenosos,
particularmente com cateteres muito manipulados ou em pacientes sob tratamento
com nutricdo parenteral, e a associagdo entre o uso de cateteres intravenosos e
infecgdes por Candida parapsilosis. ® Estima-se que 25-80% das candidemias
sejam relacionadas a cateteres venosos centrais. ' Em uma revisdo da literatura, °
os autores concluiram que, apesar da caréncia de estudos para definir a questao, os
dados disponiveis (estudos experimentais, clinicos e de base molecular) sugerem
que o trato gastrointestinal seja a principal origem da infecgdo disseminada. E
possivel que a perda da integridade do trato gastrointestinal devida a cirurgias,
doengas ou a quimioterapia citotoxica crie uma porta de entrada por onde o fungo
possa atingir a corrente sangiiinea. ® Disseminagao sistémica de Candida a partir
de infecgédo do trato urinario baixo € evento raro, ocorrendo amiude em pacientes
com obstrucdes na via urinaria. °*°" Assim, é possivel que ambas as vias contribuam
para a génese da candidemia; casos individuais podem estar relacionados a uma ou
outra fonte.

Numerosos estudos tém identificado fatores de risco para o desenvolvimento
de infecgbes sistémicas por Candida. A maioria destes fatores foram identificados

! muitos deles sdo fatores

em pacientes imunocompetentes criticamente enfermos;
comuns a pacientes hospitalizados, sendo assim dificil determinar quais os

individuos se encontram em maior risco para o desenvolvimento da infecgcdo. A
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populagdo de pacientes mais comumente afetados s&o aqueles com doengas
neoplasicas malignas, pacientes com cursos poés-operatérios complicados e
pacientes queimados; entre os pacientes com cancer, a associacdo mais comum
tem sido com leucemia aguda. 82’ Estudos indicam que 10-40% dos pacientes que
morrem com leucemia aguda tém evidéncia de doenga fungica disseminada a
autopsia, e que os fungos sdo a causa de morte em cerca de um quinto destes
pacientes. 89294

Em estudo classico de fatores de risco para candidemia nosocomial,
publicado em 1989, * foram identificados 28 potenciais fatores de risco & analise
univariada; apos regressdo logistica multipla, foram identificadas 4 variaveis que
melhor prediziam candidemia: numero de antimicrobianos prescritos (razdo de
chances 1,7), uso prévio de cateter de Hickman (razdo de 7,2), isolamento de
Candida em outro sitio (razdo de chances 10,3) e hemodialise prévia (razdo de
chances 18,3). Este estudo, no entanto, pareou casos e controles por procedimentos
cirurgicos, de modo que esta variavel nao pode ser identificada como fator de risco.

Os principais fatores de risco para candidemia sao apresentados a seguir.
Alguns destes fatores foram identificados apenas na analise univariada, e muitos
deles sdo fatores comuns as infecgbes hospitalares por outros agentes, como
bacilos gram-negativos multi-resistentes, Staphylococcus aureus meticilino-

resistentes, enterococos resistentes a glicopeptideos e Clostridium difficile: %
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Colonizacéo

Prévia colonizacao por Candida spp. € um dos principais fatores de risco para
candidemia na maioria das séries que estudaram esta variavel. '"*>91%7 varios
elementos suportam a colonizacdo como importante fator para subsequente

infeccdo: o crescimento acentuado de Candida spp. em espécimes obtidos da

106,108

cavidade peritoneal pode predizer infecgao subsequente; grande quantidade

de Candida spp. nas fezes em pacientes com cancer e em neonatos de baixo peso

1,101

foi também identificado como fator de risco significativo para candidemia, assim

como colonizacdo de multiplos sitios corporais é fator de risco independente para

1,95,99,101

infeccao invasiva. Embora apenas 5-15% dos pacientes hospitalizados

estejam colonizados por Candida & admissdo, '

a proporcdo de individuos
colonizados pode chegar a mais de 80% durante permanéncia prolongada em
unidade de terapia intensiva. ' Por outro lado, mesmo que a taxa de colonizagdo
seja elevada em nestes individuos, a frequéncia de infeccdo fungica invasiva é

bastante baixa, '°*'""

reforcando a importancia de outros fatores de risco.
Uso de antimicrobianos

Exposigado prévia ou concomitante a antimicrobianos € um dos principais
fatores de risco para candidemia. %*%7:99101.112114 Ehora potencialmente associado
com qualquer agente, a presséo de selegédo parece ser mais pronunciada com o0 uso
de cefalosporinas e com o uso de drogas com atividade contra anaerébios. Quanto

maior o espectro e duragdo da terapia antimicrobiana, maior parece ser o risco. 1%



23
Neutropenia

Como adequada funcao dos neutrofilos € um componente essencial da defesa
do hospedeiro contra fungos, quimioterapia e neutropenia sao fatores de risco
constantemente identificados. O risco de infecgao fungica parece ser maior com

neutopenia prolongada ou muito acentuada. 4'-97101103

Cateter venoso central

Como anteriormente referido, ha forte associacédo entre candidemia e uso de
cateteres venosos centrais, especialmente nas infecgdes por Candida parapsilosis.
83-85.87,88.95.97.99.114 Em alguns estudos, nutricdo parenteral foi associada com aumento

significativo no risco de candidemia, particularmente no contexto de surtos.

41,42,97,99,114-117

Corticoterapia

O uso de corticosterdides tem sido associado com o desenvolvimento de
candidemia. 41997103118 Corticoterapia pode também predispor o paciente a
candidemia breakthrough (“de escape”), possivelmente por supressao da fungéo de
neutréfilos e macrofagos ou por aumentar a colonizagéo fungica no tubo digestivo,
como demonstrado em modelos experimentais. ' Ainda, em modelos animais, a
administracdo de corticosterdides pode elevar a frequéncia de disseminagao

hematogénica de espécies de Candida. '
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Procedimentos ciruargicos
Cirurgias, especialmente aquelas envolvendo o trato gastrointestinal, foram

associadas em varios estudos a maior risco de candidemia. '41:99102111.115,119,120 £y

uma série, mais de metade dos episddios de candidemia ocorrem em pacientes

cirdrgicos criticamente enfermos. !

Outros fatores

Outros fatores de risco para candidemia incluem queimadura extensa, *°

presenca de cateter urinario, *>% diarréia, ¥ ileo, %" baixo peso ao nascimento, %2

95 97

multiplas transfusdes, sangramento gastrointestinal, uso de antiacidos ou

bloqueadores H2, °"'%? insuficiéncia renal ou hemodialise, *°"1">""° dieta enteral,

101113122 idade, 99123 insuficiéncia hepatica, ''*'?? transplante, ''° transferéncia de

casa geriatrica, ¥ cateter arterial, '?* ventilagdo mecanica %>9799101.102114.122 4, rac50

da internacdo (especialmente permanéncia prolongada em unidade de terapia

95,97,102,125

intensiva), escores de gravidade elevados, *'97100.102104.123 hacteremia

prévia % e diabete melito. "%
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1.9 Mortalidade em pacientes com candidemia

1.9.1 Mortalidade geral

Em diferentes estudos, a taxa global de mortalidade em pacientes com

candidemia (mortalidade crua) tem variado de 40 a 75%, o0 que parece ser

importantemente influenciado pela doenca de base do paciente. '617:24:42:47.48,53,127-134

Preditores de pior desfecho em pacientes com candidemia incluem presenca de
choque séptico, "*° disfungdo multi-organica, '** escores elevados de gravidade no

momento da candidemia (como APACHE Il ou APACHE Ill), 7126136138

117,138

neutropenia, '1713%13813 goenca disseminada, permanéncia em unidade de

133,138

terapia intensiva, corticoterapia, "*® longa duracdo da candidemia, ™ idade

avancada, "' terapia antifungica inadequada (atraso, inadequagdo ou

133,136,137,140,141

auséncia de tratamento), nao remocédo do cateter venoso central

133,136,140 140,142

e candidemia por espécie outra que Candida parapsilosis.
Ainda, é importante comentar que a mortalidade encontrada na pratica clinica
costuma ser maior do que aquela relatada em estudos clinicos, onde taxas de

35,60

resposta superiores a 70% tém sido documentadas; estas diferencas podem ser

explicadas pela selecao natural de pacientes incluidos em estudos clinicos.
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1.9.2 Mortalidade atribuivel

Investigadores da Universidade de lowa previamente estimaram a mortalidade
atribuivel a candidemia em 38%, em estudo de pacientes hospitalizados entre 1983
e 1986, '3 um estudo classico amplamente citado na literatura médica. Mortalidade
atribuivel a candidemia foi definida como o excesso de Obitos devido a candidemia,
expresso pela subtragdo da mortalidade global em pacientes com candidemia e de
controles pareados. No entanto, o uso de antifungicos e a epidemiologia das
infec¢cdes por Candida em hospitais terciarios tiveram grandes mudangas desde esta
publicagdo. Em recente estudo retrospectivo, usando a mesma metodologia do
anterior, ' a mortalidade atribuivel & candidemia foi de 49%, com um intervalo de
confianca de 95% de 38-60%. Desta forma, a despeito de varios avangos ocorridos
nas ultimas duas décadas, esses parametros n&o parecem ter mudado

significativamente nesse periodo.
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2. OBJETIVOS

2.1 Objetivos gerais

2.1.1 Descrever os dados demograficos, as doengas de base e os fatores
associados aos episodios de candidemia ocorridos na Santa Casa Complexo

Hospitalar entre o periodo de 17/02/1995 e 31/12/2003;

2.1.2 ldentificar as espécies de Candida envolvidas nesses episodios de

candidemia;

2.1.3 Determinar a mortalidade global entre os pacientes com candidemia

nessa Instituicio.
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2.2 Objetivos especificos

2.2.1 Candidemia comunitéria

2.2.1.a Determinar, nos pacientes com candidemia, o percentual de episddios

gue ocorreram na comunidade e no ambiente hospitalar;

2.2.1.b Descrever as doencas de base e a presenca de fatores de risco no

grupo de pacientes com candidemia comunitaria e nosocomial,

2.2.1.c Comparar a distribuicdo dos fatores de risco, das doencas de base,
das espécies de Candida relacionadas aos episddios de candidemia e o desfecho da
infeccdo entre os pacientes com candidemia nosocomial e aqueles com candidemia

comunitaria;
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2.2.2 Candidemia em criancas

2.2.2.a Determinar o percentual de criangas entre os pacientes com

candidemia nosocomial;

2.2.2.b Comparar a distribuicdo dos fatores de risco e as espécies de Candida

relacionadas aos episodios de candidemia nosocomial em criangas e adultos;

2.2.2.c Comparar as modalidades terapéuticas e o desfecho da candidemia

nosocomial em criangas e adultos;
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2.2.3 Candidemia em pacientes com cancer

2.2.3.a Determinar o percentual de pacientes com diagndstico de cancer entre

aqueles com candidemia nosocomial;

2.2.3.b Avaliar os tipos de neoplasias e o estagio das mesmas nos pacientes

com candidemia nosocomial e cancer;

2.2.3.c Comparar a distribuicdo dos fatores de risco e as espécies de Candida
relacionadas aos episédios de candidemia nosocomial em pacientes com céncer e
pacientes com outras doencas de base e em pacientes com tumores sélidos e

malignidades hematologicas;

2.2.3.d Comparar a mortalidade geral entre pacientes com candidemia
nosocomial e cancer e pacientes com candidemia nosocomial e outras doencas de

base;

2.2.3.e Comparar a mortalidade geral entre pacientes com candidemia
nosocomial e tumores malignos solidos e pacientes com candidemia nosocomial e

malignidades hematologicas;
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2.2.4 Candidemia “de escape” (breakthrough)

2.2.4.a Determinar, entre os pacientes com candidemia nosocomial, o
percentual de infeccbes que ocorreram em pacientes em uso de antifungicos

(candidemia “de escape” ou breakthrough);

2.2.4.b Demonstrar quais os antifungicos em uso no momento da candidemia
nosocomial breakthrough, e quais as mudancas terapéuticas realizadas nestes

pacientes apds o diagnostico de candidemia;

2.2.4.c Determinar as espécies de Candida relacionadas aos episodios de
candidemia nosocomial breakthrough, e comparar a distribuicdo destas espécies
com aquela encontrada em pacientes com candidemia nosocomial n&o-

breakthrough,;

2.2.4.d Comparar a distribuicdo dos fatores de risco entre os pacientes com

candidemia nosocomial e infeccdo breakthrough e nao-breakthrough;

2.2.4.e Comparar a mortalidade geral entre pacientes com candidemia

nosocomial estratificados por infecgdo breakthrough ou n&o-breakthrough.
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3 METODOS

3.1 Delineamento do estudo

Estudo de coorte retrospectivo.

3.2 Populacao do estudo

A populacado do estudo foram todos os casos consecutivos de candidemia
diagnosticados na Santa Casa Complexo Hospitalar no periodo de 17 de fevereiro
de 1995 (data do primeiro isolado de Candida em hemocultivo na Instituicdo, com

identificacao da espécie) a 31 de dezembro de 2003.

3.3 A Instituicao

A Santa Casa de Porto Alegre € um complexo hospitalar de atendimento
terciario composto por sete hospitais, que ao todo somam mais de 1.100 leitos, 133
dos quais sao de terapia intensiva. Ocorrem na Instituicdo 52.000 internacbes e
708.000 consultas ambulatoriais por ano. E uma Instituicdo com mais de 200 anos
de existéncia, servindo como hospital-escola a Faculdade de Medicina da Fundacgao
Faculdade Federal de Ciéncias Médicas de Porto Alegre. Cerca de 60% dos leitos
do hospital sdo destinados a pacientes do Sistema Unico de Saude, e 40% a

pacientes particulares ou conveniados.
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3.4 Critérios de inclusao

Para inclusdo no estudo, foi requerido o diagndstico de sepse temporalmente
relacionado a data da coleta da hemocultura positiva para Candida. Ainda, a
hemocultura que revelou o crescimento de Candida deveria ter sido coletada de veia
periférica. Embora o conceito de infeccdo na corrente sanguinea englobe infecgao
na corrente sanguinea laboratorialmente confirmada e sepse clinica, esta ultima sem
confirmacdo laboratorial, incluimos neste estudo apenas pacientes pertencentes a
primeira categoria. Para o diagnostico de sepse, foi necessario haver resposta
inflamatoria sistémica a infecgao, clinicamente reconhecida por dois ou mais das
seguintes manifestacdes: '

- Temperatura maior que 38° C ou menor que 36° C;

- Frequéncia cardiaca maior que 90 batimentos por minuto;

- FreqUéncia respiratéria maior que 20 movimentos por minuto ou
PaCO, (pressao arterial de dioxido de carbono) menor que 32 mm Hg;

- Leucocitose (leucdcitos acima de 12.000 células/mm?®), leucopenia
(leucécitos abaixo de 4.000 células/mm®) ou presenca de formas granulociticas

imaturas (acima de 10%) no sangue periférico.



34
3.5 Critérios de exclusao

3.5.1 Pacientes cuja unica hemocultura positiva para Candida foi colhida

através de cateter

Esta medida visou ndo incluir no estudo pacientes com cateter colonizado,

sem candidemia.

3.5.2 Auséncia de identificacdo de Candida ao nivel de espécie

Todos os pacientes cuja hemocultura tenha revelado crescimento de
estruturas leveduriformes, mas que, por qualquer motivo, ndo foi possivel se
identificar a espécie, foram excluidos do estudo. Esta decisdo visou nao incluir no

estudo pacientes com fungemia por leveduras outras que as do género Candida.
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3.6 Defini¢cOes

3.6.1 Candidemia

Presenca de ao menos uma hemocultura positiva para Candida obtida de veia

periférica em associacdo com sinais e sintomas temporalmente relacionados;

3.6.2 Candidemia nosocomial

Candidemia em paciente admitido ha mais de 72 horas, ou candidemia

ocorrendo em periodo de 30 dias apds procedimento cirdrgico ou 1 ano apos

insercao de protese;

3.6.3 Candidemia comunitaria

Candidemia em paciente ambulatorial ou admitido em periodo igual ou inferior

a 72 horas;

3.6.4 Candidemia breakthrough ou “de escape”

Ocorréncia de candidemia em paciente recebendo ao menos 3 dias de terapia

anti-fungica sistémica, para qualquer finalidade;
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3.6.5 Paciente adulto

Aquele com idade superior a 13 anos no momento da candidemia;

3.6.6 Paciente pediatrico

Aquele com idade < 13 anos no momento da candidemia;

3.6.7 Paciente neonato

Aquele com idade igual ou inferior a 28 dias no momento da candidemia;

3.6.8 Paciente prematuro

Aquele cujo nascimento ocorreu antes de 37 semanas completas de

gestagao;

3.6.2 Mortalidade global

Neste estudo, a mortalidade global ou “crua” foi definida como o percentual de
pacientes com candidemia que foram ao 6bito por qualquer causa, durante a
hospitalizacdo em que a candidemia ocorreu; para pacientes com candidemia
comunitaria, a mortalidade global foi definida como o percentual de 6bitos durante a

hospitalizagado que imediatamente seguiu a candidemia;
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3.7 Coleta dos dados

Os casos de candidemia neste estudo foram obtidos através de revisdo dos
arquivos do Laboratorio de Micologia Clinica e do Servigo de Controle de Infecgéo
Hospitalar da Santa Casa Complexo Hospitalar. Rotineiramente, todas as
hemoculturas com crescimento de leveduras no método automatizado BacT/Alert®
sdo encaminhadas do Laboratério Central ao Laboratério de Micologia Clinica para
identificacdo da espécie; diariamente, o Laboratério Central encaminha relatério ao
Servigo de Controle de Infeccdo Hospitalar informando a relagdo dos pacientes com
hemocultivo positivo para leveduras. Alternativamente, os frascos de hemocultivo
encaminhados diretamente ao Laboratério de Micologia Clinica para cultivo em
lisecentrifugacéo (Isolator®) sdo sistematicamente processados, uma vez positivos,
para identificacdo da espécie. A escolha de um ou outro método de hemocultivo é
decisdo do médico assistente.

Os prontuarios dos pacientes com candidemia foram obtidos junto ao Arquivo
Médico da Instituicdo (CEDOP). Ap0Os criteriosa revisao, os dados de interesse foram
registrados em instrumento de coleta padronizado (ver anexos — Instrumento de
coleta dos dados). A coleta dos dados foi feita pelo investigador principal e por dois
académicos de medicina treinados para a fungao e supervisionados pelo primeiro.

Foram registradas no instrumento de coleta as variaveis de interesse
presentes nos 30 dias que antecederam a data da candidemia, considerada como a
data da coleta da primeira hemocultura positiva para Candida, em cada paciente
incluido. Abaixo, relacionam-se as variaveis revistas no prontuario meédico.
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3.7.1 Variaveis demograficas



- Sexo (masculino ou feminino);
- Idade (medida em anos);

- Diagndsticos secundarios (doengas de base);

3.7.2 Variaveis clinicas

- Presenga de neutropenia (definida como contagens de neutréfilos no sangue
periférico menores que 1.000 células/mm3) e de neutropenia grave (definida como
contagens de neutréfilos no sangue periférico menores que 100 células/mm?);

- Mucosite, diarréia, ileo e sangramento gastrointestinal (a presenga destes foi
definida pela equipe assistente, de acordo com os registros obtidos no prontuario
médico);

- Realizagédo de exame de fundo de olho, ap6s a candidemia;

3.7.3 Uso de medicamentos ou outros produtos

- Antibioticoterapia sistémica;

- Terapia prévia com anti-fungicos (incluido dosagem e via de uso);

- Corticoterapia sistémica (n&o se registrou a dose ou o tipo de corticosterdide
usado);

- Uso de antiacidos, bloqueadores H2 e inibidores da bomba de proétons;
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- Quimioterapia;

- Uso de vasopressores;

- Transfusdo de hemoderivados;

3.7.4 Procedimentos invasivos

- Cateteres venosos centrais (foram unidos neste grupo os cateteres de curta
e longa permanéncia). Pacientes com flebotomia foram também incluidos como
tendo cateter venoso central; ndo foram registrados a presencga de cateter venoso
periférico nem o numero de vias do cateter central;

- Cateteres de longa permanéncia, do tipo porth-a-cath;

- Cateteres arteriais;

- Nutricdo parenteral;

- Dieta por sonda nasogastrica ou sonda nasoentérica;

- Cateteres urinarios (incluindo sondagem vesical intermitente ou “de
demora”);

- Ventilagdo mecénica invasiva;

- Dreno de térax;

- Hemodialise e dialise peritoneal;

- Procedimentos cirurgicos maiores, incluindo cirurgia gastrointestinal,

neurocirurgia, cirurgia cardiotoracica ou outra (como genitourinaria ou ginecologica);
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3.7.5 Outras variaveis estudadas

- Internagao prévia em unidade de terapia intensiva;

- Ap6s a candidemia: tempo de hospitalizagdo, necessidade de terapia
intensiva, vasopressores ou transfusoes;

- Terapia antifungica empregada para tratamento da candemia (data de inicio,
antifungico empregado, dose, via e duragao da terapia);

- Data da hospitalizagao e da alta hospitalar;

- Obito durante a internacéo (desfecho primario do estudo);

3.7.6 Dados neonatais

- Prematuridade (os prematuros foram classificados de acordo com o peso ao
nascimento: aqueles com peso < 2.500 g, < 1.500 g e < 1.000 g foram definidos
como tendo baixo peso ao nascimento, peso muito baixo ao nascimento e peso
extremamente baixo ao nascimento, respectivamente);

- Escore de Apgar (medido no 5° minuto de vida);

- Peso ao nascimento;

- Devido a inconsisténcia nos registros, outros dados neonatais ndo foram

coletados no prontuario;
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3.7.7 Dados microbiolégicos

- Data da candidemia (data do primeiro isolado positivo para Candida, em
cada paciente incluido). Neste estudo, foi incluido apenas um isolado por paciente;

- Espécie de Candida isolada em hemocultivo. Neste estudo, cepas positivas
ao teste do tubo germinativo foram consideradas como sendo Candida albicans, e
cepas negativas foram identificadas com o kit ID 32 C (BioMérieux, Franga);

- Numero de isolados positivos para Candida e duragao da candidemia;

- Numero de dias passados entre a admissao no hospital e a ocorréncia de
candidemia;

- Cultivo de Candida em sitios outros que sangue (nos 30 dias que
antecederam a data da candidemia);

- Suspeita clinica de lesdo compativel com candidose (como candidose
cutanea ou oral), na auséncia da realizagao de exame micolégico (nos 30 dias que
antecederam a data da candidemia);

- Método de hemocultivo (Isolator® ou BacT/Alert®) e tempo de crescimento
até identificagdo em cultivo;

- Bacteremia prévia ou concomitante a candidemia (definida como a pesenca

de bactéria em hemocultivo);
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3.7.8 Gravidade da doenca

A gravidade da infecgao foi estimada em criangas através do escore PRISM
(Pediatric Risk of Mortality Score), *° calculado no momento da candidemia; para
adultos, foi usado o escore APACHE Il (Acute Physiology and Chronic Health

Evaluation). '*®

3.7.9 Classificacéo e estadiamento das doencas neoplasicas

Os tumores solidos foram divididos em tumores localizados, localmente
avancgados, metastaticos ou com resposta completa ao tratamento. Os sitios
anatémicos primarios dessas neoplasisas foram também registrados.

Pacientes com neoplasias hematolégicas foram dividos entre aqueles com
leucemia (aguda ou cronica) ou linfoma (doenga de Hodgkin ou linfoma n&o-
hodkiniano); as leucemias foram também divididas em incial ou crénica e
progressiva ou resistente, e os linfomas foram agrupados de acordo com o estagio
da doenga (de | a IV).

Pacientes com donga neoplasica avangada foram aqueles com malignidade

hematolégica em recidiva ou tumor sélido em multiplas localizagées.
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3.8 Aspectos éticos

O projeto de pesquisa foi previamente avaliado e aprovado pelo Comité de
Etica em Pesquisa da Irmandade da Santa Casa de Misericérdia de Porto Alegre

(protocolo numero 547/02), através do parecer numero 254/02, de 03 de dezembro

de 2002.
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3.9 Analise estatistica

Estatistica descritiva foi utilizada para a apresentacdo dos dados. O teste do
qui-quadrado de Pearson foi utilizado para avaliar a associagao entre variaveis
qualitativas, e o teste exato de Fisher foi empregado quando o numero esperado de
observacgdes foi < 5. Para a comparagao de variaveis quantitativas, foi empregado o
teste Mann Whitney, quando a normalidade dos dados ndo pbéde ser obtida a
despeito de transformacado logaritmica. O nivel de significancia bilateral para a
deteccdo de diferencas foi de 5%. A analise dos dados foi feita com auxilio do

programa SPSS for Windows, verséo 11.5.
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4 ARTIGOS

4.1 Candidemia comunitaria

A comparative study of risk factors and outcome among outpatient-acquired and

nosocomial-acquired candidemia

Artigo aceito para publicagdo no Journal of Hospital Infection.

Trabalho parcialmente apresentado no 10" European Congress of Medical

Mycology, Wroctaw, Polénia, 2004, como tema livre.
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Summary

Based on the perception that candidemia is a nosocomial infection most
studies have excluded patients in which candidemia occurred within 48-72 hours of
hospitalization. The aim of this study was to describe all cases of candidemia that
occurred in the outpatient setting and to compare risk factors and outcome among
patients with outpatient-acquired and nosocomial-acquired candidemia. During 1995
and 2003, 210 patients developed candidemia at our institution, and 9.0% were
outpatient-acquired. Most of these outpatients were male, median age was 51 years
old, and major underlying diseases were cancer (47.4%) and chronic renal failure
(36.8%). Most of the candidemias in the outpatient group occurred within 24h of
hospitalization (63.2%) and 83.7% were caused by species other than Candida
albicans, mainly Candida parapsilosis (36.8%). Candida was isolated from catheters
in 21%, and most of them (52.6%) had been admitted to the hospital in the 60 days
preceding candidemia. Compared to patients with nosocomial-acquired candidemia,
chronic renal failure was more frequent in the outpatient group, who were also more
commonly exposed to hemodyalisis. lleus, gastrointestinal bleeding, previous
bacteraemia, use of proton pump inhibitors, previous stay in the intensive care unit
(ICU) and requirement for antibiotics, blood transfusion, vasopressors and invasive
medical procedures were more frequent in the nosocomial group. Overall mortality
rate was higher than 50% in both groups. Candidemia must be remembered as a
potential etiology for sepsis in the community, and it is associated with a high

mortality.

KEYWORDS: Nosocomial infection; Candidiasis; Candidemia; Community-acquired

infection.
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Introduction

Candida spp. has emerged in the last two decades as an increasingly
important pathogen. ' Based on the perception that candidemia is a nosocomial
infection most studies have excluded patients in which candidemia occurred within
48-72 hours of hospitalization. ** Recent medical advances, however, might change
this scenario, with a growing number of patients being treated outside the hospital.
Concerning to candidemia, few studies have described the proportion of patients in
which the infection was acquired in the outpatient setting; according to these studies,
9-28% of episodes happened outside the hospital. >'" The aim of this study was to
describe all cases of candidemia that occurred in the outpatient setting in our
institution, and to compare risk factors and the outcome among patients with

outpatient-acquired and nosocomial-acquired candidemia.

Materials and methods

Santa Casa Complexo Hospitalar is a 1,200-bed tertiary hospital located in
Porto Alegre, southern Brazil. In the period comprising February 1995 to December
2003, we retrospectively reviewed all cases of candidemia that occurred in our
institution. For inclusion in this study, patients had to have at least one positive blood
culture for Candida obtained from a peripheral vein, in association with signs and
symptoms temporarily related. We excluded patients without sepsis, patients in
whom the only positive blood culture was drawn through catheter, and those cases
with no Candida species identification. Outpatient-acquired was defined as those
candidemias that occurred prior or within 72 hours of hospital admission; candidemia
in patients with major surgical procedures in the last 30 days or with prosthesis

insertion in the last year were considered nosocomial-acquired.
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Medical charts of these patients were reviewed to record clinical and
demographic characteristics presented in the period of 30 days before collection of
the first blood sample positive for Candida. The following variables were studied: sex,
age, underlying diseases, neutropenia, diarrhea, ileus, gastrointestinal bleeding,
mucositis, and bacteraemia. The following invasive medical procedures were
checked: central venous catheter, arterial catheter, parenteral nutrition, enteral
feeding, urinary catheter, mechanical ventilation, hemodialysis, and previous stay in
the intensive care unit. Prior requirement of antibiotics, antifungals, steroids, H2
blockers, proton pump inhibitors, vasopressors, chemotherapy and blood transfusion
were also recorded. Breakthrough candidemia was defined as the occurrence of
candidemia in a patient receiving at least 3 days of systemic antifungal therapy.
Disease severity was evaluated in adults (aged = 13 years-old) with APACHE I
score, and the main outcome was classified as discharge or death during
hospitalization. The protocol was approved by hospital ethic committee.

Statistical analysis

Pearson chi-square test was used to evaluate the association between
categorical quantitative variables. Mann Whitney test was used to compare ordinal
variables or continuous data where normality of data cannot be assured despite
attempts at log transformation. The bilateral level of significance for the detection of
differences in both tests was 5%, and data analysis was performed with SPSS

software.

Results
During the period of 9-years (1995-2003), 210 cases of candidemia occurred
in our institution, 19 of which (9.0%) were in the outpatient setting. Most of these

outpatients were male (52.6%) and median age was 51.0 years old (range 0.3-78.1).
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In 63.2% of the patients (n=12), the first positive blood culture for Candida was
sampled prior or within 24 hours of hospitalization; in 15.8% (n=3) it occurred
between 24-48 hours, and in 21.1% (n=4) within 48-72 hours. The median number of
positive blood cultures for Candida was 1.0 (mean 1.9 + standard deviation, sd 1.4),
and median duration of candidemia was 1.0 day (mean 3.0 + 4.2). For the inpatient
group, median time elapsed between hospital admission and candidemia was 20.0
days.

C. parapsilosis was the most prevalent species in the outpatient group (36.8%,
n=7), followed by C. albicans (26.3%, n=5), C. glabrata (10.5%, n=2), and C. sake
(10.5%, n=2); C. tropicalis, C. guilliermondii, and C. krusei accounted for 5.3% (n=1)
each. Candida spp. were also isolated in sites other than blood in 36.8% of patients
(n=7), mainly catheters (21.1%), urine (10.6%), brochoalveolar lavage (5.3%), and
aortic vegetation (5.3%). Bacteraemia concomitant to the first blood isolate of
Candida occurred in 15.8% of patients (1 episode due to coagulase-negative
staphylococci, 1 due to Stenotrophomonas maltophilia, and other due to Klebsiella
pneumoniae).

Previous hospitalization in the 60 days preceding candidemia occurred in
52.6% of patients in the outpatient group. Considering 2 other patients who were in
chronic hemodyalisis, and 2 more patients being treated with chemotherapy in the
outpatient setting, a total amount of 73.7% (n=14) of the outpatients had been
recently hospitalized or had received treatment at the hospital area. Of the 5 patients
that had not been previously hospitalized, 3 had abnormalities in the genitourinary
tract (1 patient had cervix cancer and a vesicovaginal fistula, 1 patient had bladder
cancer and bilateral kidney stones, and 1 patient had multiple sclerosis, neurogenic
bladder, and a complicated urinary tract infection due to C. glabrata). Except for this

last patient, however, the urine of these patients with genitourinary tract abnormalities



were not cultivated for yeasts. In 2 out of the 19 patients, we found no evident
predisposing condition for candidemia: a healthy 6 years-old boy admitted for aseptic
meningitis (with C. parapsilosis in blood culture), and an also healthy 4-month girl
admitted for bronchiolitis due to respiratory syncytial virus (C. sake); these two
patients discharged without systemic antifungal treatment.

Table 1 shows the main characteristics of the outpatient group, when
compared to 191 cases of nosocomial-acquired candidemia. We did not observe
differences between groups related to age and sex; except for chronic renal failure,
that was more common in the outpatient group, the distribution of the major
underlying diseases was equal between groups. The following predisposing
conditions were more frequent in the nosocomial group: ileus, gastrointestinal
bleeding, use of proton pump inhibitors, previous stay in the intensive care unit and
requirement for blood transfusion and vasopressors. Except for hemodyalisis, most of
invasive medical procedures were more common in the nosocomial group. In the
nosocomial group antibiotics were required more frequently and previous
bacteraemia and surgeries were more frequent. On the other hand, there were no
differences between the groups regarding Candida species distribution, antifungal
treatment (time for initiation, mean dose of antifungals or duration of treatment) and
the outcome. During candidemia, 61.1% and 71.3% of the outpatients and inpatients
had fever (p=0.463), and 15.8% and 29.8% had hypotension requiring vasopressors

(p=0.196), respectively. Overall mortality rate was high in both groups.
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Discussion

Candidemia has increased in importance in the last years to become the 4™
most frequent etiology of nosocomial bloodstream infection in the United States. '
The changing epidemiology of candidemia has shown us that these infections do not
exclusively affect patients treated in the intensive care unit 2*%%'" put, with the
increasing number of patients being treated more aggressively in the outpatient
setting, they can also occur in the community.

The description of candidemia in the outpatient setting is not a new subject. In
a series of 37 HIV-infected patients with candidemia, Tumbarello et al. reported that
16% of episodes were community-acquired. °> Colombo et al. reported in Brazil that
9% of all candidemias represented community-acquired infections 8 and Viscoli et al.
described in the EORTC study that 10% of candidemias in cancer patients occurred
outside the hospital. ® Weinstein et al. also described that 16.7% of patients with
candidemia acquired this infection outside the hospital. * Two interesting population-
based studies were recently published by the Centers of Disease Control and
Prevention. """ In the first study, Kao et al. showed that 20.2% of patients with
candidemia developed this infection in the outpatient setting, '° and they also showed
that species other than C. albicans were more prevalent in the community, mainly C.
parapsilosis. In the second study, Hajjeh et al. published that 28% of all patients with
candidemia and 38% of patients with C. parapsilosis blood stream infection had the
blood culture sampled prior or on the first day of hospital admission, and that
infections with fluconazole-resistant strains were more frequent among patients with
outpatient-acquired candidemia. ™ Although these studies lack details about the
population of patients with community-acquired candidemia, they concluded that
these patients still shared health care-related risk factors, since most had indwelling

vascular catheters at the time of diagnosis and had a history of recent
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hospitalizations. In accordance to these data, we have shown that most of our
patients had recent hospitalizations and they were frequently submitted to invasive
procedures such as central venous catheters.

Different criteria, however, has been used for the definition of a community-

acquired episode. While most of the studies have used the criteria of 48 hours of

1,3,4,9 10,11

hospital admission, other have chosen 72 hours 2 or even 24 hours.
According to the guidelines published by the Centers for Disease Control and
Prevention (CDC), ' nosocomial infections are those that result from adverse
reaction to the presence of an infectious agent(s) or its toxin(s) and that was not
present or incubating at the time of admission to the hospital. For most bacterial
nosocomial infections, this means that the infection usually becomes evident 48
hours (i.e., the typical incubation period) or more after admission. However, because
the incubation period varies with the type of pathogen and to some extent with the
patient’s underlying condition, each infection must be assessed individually for
evidence that links it to the hospitalization. Considering to candidemia, it seems to us
that 24 hours is a very short cut-off for this definition, while 48-72 hours seems to be
more appropriated.

As we have shown in this paper, patients in which candidemia occurred in the
outpatient setting were frequently submitted to invasive procedures and received
large spectrum antimicrobial treatment. In the comparison of patients with outpatient-
acquired and nosocomial-acquired candidemia, we observed that they differed in
various aspects, usually because patients with nosocomial candidemia were more
frequently submitted to invasive medical procedures and antibiotics. As we did not
have other control group, however, it is possible that those differences observed just

reflected natural differences among patients treated inside the hospital or in the

outpatient setting. By the other hand, the severity of candidemia and the mortality



rate were similar between groups. As far as we are concerned, this was the first
study to address details about candidemia in the outpatient setting.

In the SENTRY study, ° Pfaller et al. observed no difference in susceptibility to
six different antifungal agents between nosocomial and community-acquired blood
stream infection isolates of Candida species. This observation was distinctly different
from the experience with bacterial infections, where nosocomial strains were almost
always more resistant to antimicrobial agents than community-acquired strains. The
absence of susceptibility tests to compare outpatient-acquired and nosocomial-
acquired candidemia is one of the main limitations of our study.

In accordance to a previous study, " most of episodes in the outpatient group
were caused by species other than C. albicans, mainly C. parapsilosis. Patients with
outpatient-acquired candidemia in our study were frequently submitted to central
venous catheters, and Candida was isolated from catheters in 21% of patients.
Furthermore, the relationship between C. parapsilosis fungemia and intravascular
catheters is well appreciated. '

Chronic renal failure was also common in the outpatient group. As previously

shown, 2™

chronic renal failure and hemodialysis are important risk factors for
candidemia. Three patients in our series had complicated genitourinary diseases,
and one can suppose that the candidemia could have emerged from the urinary tract
in these patients. As previously shown, candiduria rarely resulted in candidemia
unless upper urinary tract obstruction was present. '° Unfortunately, only one of
these 3 patients had the urine cultivated for yeasts. Only two out of the 19 outpatients
had no underlying conditions predisposing to candidemia. Based on the fact that

these patients were dismissed without antifungal treatment, it is possible that these

cases represented transitory candidemia, or even contamination.



Most of outpatients in this study had been admitted to hospital in the 60 days
preceding candidemia. It is well known that colonisation is a prerequisite for the
development of candidiasis. Although Candida spp. are part of the normal
endogenous microbiota, this colonisation increases highly during hospitalization. *° It
is possible that these patients could have been colonised during previous
hospitalizations, and that their underlying conditions, the use of antibiotics and
invasive medical procedures could have facilitated Candida spp. blood stream
infection.

Concluding, candidemia must be remembered as a potential etiology for
sepsis in the community, and it is associated with a high mortality. C. parapsilosis
was the main species in this population, composed in our study mainly of patients
with cancer and chronic renal failure. Recent hospitalizations occurred in most of
these patients, and it is possible that some of them, in fact, may have hospital-
acquired candidemia. New population-based studies are necessary to better clarify

the changing epidemiology of candidemia.
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Table I. Major demographic features, underlying diseases, predisposing conditions,

antifungal treatment and outcome between patients with outpatient-acquired and

nosocomial-acquired candidemia.

Outpatient Nosocomial

Variables p value
(%) (%)
1% quartile 27.8 0.7
Age
2" quartile (median) 51.0 36.5 0.117°
Demographics (years)
3" quartile 69.6 63.9
Sex (male) 52.6 48.2 0.710°
Diabetes mellitus 15.8 13.1 0.741°
HIV infection 0.0 4.7 1.000 ?
Major underlying
Solid organ transplantation 5.3 2.6 0.509°
diseases
Cancer 47 .4 38.7 0.463°
Chronic renal failure 36.8 5.2 < 0.001°
Neutropenia 11.1 16.9 0.524°
Mucositis 5.3 3.7 0.732°
Diarrhea 15.8 26.7 0.299°
lleus 5.3 33.7 0.011°
Gastrointestinal bleeding 0.0 20.5 0.028°
Predisposing Steroids 31.6 48.9 0.148°
conditions  H2 blockers 31.6 54.5 0.057°
Proton pump inhibitors 15.8 40.0 0.038°
Chemotherapy 15.8 16.8 0.914°
Previous intensive care unit stay 0.0 66.5 <0.001?
Previous blood transfusion 10.5 71.2 <0.001°2
Previous vasopressors requirement 0.0 43.5 <0.001°
Invasive medical Central venous catheter 36.8 78.5 <0.001°2
procedures Port-a-cath 15.8 10.5 0.479°
Mechanical ventilation 0.0 53.4 <0.001°2
Urinary catheter 10.5 61.8 <0.001°



Arterial catheter
Enteral feeding
Chest tube
Parenteral nutrition
Hemodialysis
Percentual of antibiotic use
Median duration of antibiotic
treatment (days)
Median number of antibiotic used
Antibiotics 2" or 3" gen. cephalosporins
use 4™ gen. cephalosporins
Glycopeptides
Carbapenems
Aminoglycosides
Quinolones
Previous bacteraemia
Maijor surgery
Breakthrough candidemia
No antifungal treatment
Antifungal ~ Amphotericin B (desoxycholate)
treatment  Fluconazole
Flucytosine
APACHE Il score (median)
Outcome
Death during hospitalization

Total

0.0

10.5

0.0

5.3

21.1

47.4

3.0

20

5.3

10.5

21.1

5.3

10.5

21.1

10.5

0.0

0.0

36.8

58.3

50.0

8.3

17

52.6

19

23.0

56.5

18.3

36.6

52

96.9

16.0

4.0

40.3

30.4

57.6

27.7

53.4

26.2

33.5

48.2

10.5

19.4

78.1

51.0

3.9

16

50.3

191

0.015°
<0.001°
0.048°
0.006°
0.008°
<0.001°

<0.001°

0.014°
0.003°
0.068°
0.002°
0.032°
<0.001®
0.626°
0.040°
<0.001°2
0.227°
0.074 2
0.120°
0.948°
0.457°
0.333°

0.844°

2 Chi-square test or Fisher's exact test; > Mann-Whitney test.
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Abstract

Although there are numerous studies of candidemia in adults, data on
pediatric population are still limited. The aim of this study was to compare risk factors,
etiology, therapy, and outcome of nosocomial candidemia between pediatric and
adult patients in a large Brazilian tertiary hospital (1995-2003). During this period, 78
pediatric and 113 adult patients were studied. Species other than C. albicans caused
78.2% of episodes of candidemia in pediatric patients. Compared to adults, pediatric
patients received more frequently broad-spectrum antibiotics, H2 blockers,
vasopressors, blood transfusions, arterial catheter, gastrostomy, chest tube,
cardiothoracic surgery, mechanical ventilation, and parenteral nutrition. Candidemia
caused by C. parapsilosis was more common in pediatric patients, as was the
isolation of Candida spp. from catheters. Amphotericin B treatment was more
common in pediatric patients. The 30-day mortality rate was higher in adults. We
reinforce the necessity of continuous epidemiologic surveillance to follow the

dynamics of candidemia.

Keywords: Candidemia, non-albicans species, Candida parapsilosis, pediatrics,

neonates, children.
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Introduction

Candida spp. are important hospital-acquired pathogens especially in neonatal
intensive care unit (ICU) patients, critically ill patients, and those with underlying
immunocompromising conditions (2, 3). Although there are numerous reports on risk
factors, therapy and mortality of candidemia in adults (3, 13), data on pediatric
population are still limited.

The purpose of this study was to review all cases of candidemia in pediatric
patients over a 9-year period in a Brazilian large tertiary hospital, to assess
demographic features, etiology, therapy, and outcome of infection. We were
interested in the comparison of these variables between these patients and adults

with candidemia seen in our institution in the same period.

Material and Methods

A retrospective cohort study was performed during the period comprising
February 1995 to December 2003 in patients admitted at Santa Casa Complexo
Hospitalar, a 1,200-bed Brazilian tertiary hospital. All consecutive patients with
nosocomial candidemia were studied, including pediatric and adult patients.
Nosocomial candidemia was defined as the presence of at least one blood culture
positive for Candida obtained from a peripheral vein in a patient admitted for more
than 72 hours, in association with signs and symptoms temporarily related. Patients
were considered pediatric if their age was < 13 years-old. Breakthrough candidemia
was defined as the occurrence of candidemia (the first positive blood culture) in a
patient receiving at least 3 days of systemic antifungal therapy.

Medical charts of these patients were reviewed to record on a standardized
case report form clinical and demographic characteristics presented in the period of

30 days before collection of the first blood sample positive for Candida. The following
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variables were studied: sex, age, underlying diseases, neutropenia (< 1000
cells'mm?®), diarrhea, ileus, gastrointestinal bleeding, mucositis, and previous
bacteremia. The following invasive procedures were studied: central venous catheter,
arterial catheter, parenteral nutrition, nasogastric tube, urinary catheter, mechanical
ventilation, chest tube, hemodialysis, and major surgical procedures. Prior therapy
with antibiotics, steroids, H2 blockers, proton pump inhibitors, cytotoxic drugs,
vasopressors, and blood transfusion were also recorded. Length and type of
antifungal therapy were recorded, and outcome was defined as discharge or death
while hospitalized. The mortality rate within 48h of blood sample, 7 days, 15 days and
30 days was also analyzed. Disease severity was estimated in pediatric patients
using Pediatric Risk of Mortality Score (PRISM) (15), calculated at the moment of
candidemia. The protocol was approved by hospital ethic committee.

Neonates were defined as those patients with age < 28 days at candidemia,
and preterm birth defines those births that occurred before 37 completed weeks of
gestation. Because of the inconstancy in registers, other maternal data were not
collected. Neonatal data studied included prematurity, Apgar score at 5 minutes, birth
weight, and prevalence of small-for-gestational-age infants. Premature born infants
were also classified by birth weight. Infants who weigh less then 2500 g, 1500 g and
1000 g were defined as low (LBW), very low (VLBW) and extremely low birth weight
(ELBW), respectively.

Blood samples were processed with BacT/Alert™ automated system or lysis
centrifugation (Isolator™). Only one isolate was included per patient (the first one).
Germ tubes were performed, and negative strains were identified through kit ID 32C
(BioMérieux SA, France). Other microbiological variables studied included prior

colonization with Candida spp., number of blood cultures positive for Candida, and
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number of days between admission and first blood culture positive. Clinical suspicion
of candidosis with no mycological examination was also registered.
Statistical analysis

Mycological and epidemiological data from pediatric and adult patients were
merged, and descriptive statistics were used to summarize the data. Pearson’s chi-
square test was used to evaluate the association between qualitative variables, and
Fisher's exact test was used when the number of expected count was < 5. For the
comparison of quantitative variables, Mann Whitney test was used to compare
ordinal variables or continuous data where normality of data cannot be assured
despite attempts at log transformation. The bilateral level of significance for the
detection of differences in both tests was 5%, and data analysis was performed with

SPSS software.

Results

A total of 127 pediatric patients with candidemia were seen from February
1995 to December 2003 in Santa Casa Complexo Hospitalar. Forty nine of these
patients were excluded from analysis (43 due to impossibility to identify Candida
species, 4 due to community-acquired candidemia, 1 due to absence of sepsis, and 1
because the only positive blood culture was drawn through catheter), resulting in 78
pediatric patients eligible for study. Twenty two adult patients were also excluded (15
due to community-acquired candidemia, 2 due to impossibility to identify Candida
species, 3 due to absence of sepsis, and 2 because the only positive blood culture
was drawn through catheter), resulting in 113 adults included for analysis. 66

Most of our pediatric patients were female (62.8%), and median age was 0.4
year-old (mean 2.0 * standard deviation 3.1). Major underlying diseases in pediatric

patients were congenital malformations (43.6%), cancer (20.5%), heart failure



(9.0%), HIV infection (3.8%), chronic renal failure (1.3%), and chronic pulmonary
disease (1.3%). Most of the isolates in pediatric patients (85.9%) were cultivated in
the BacT/Alert™ system, for a mean period of incubation of 30.8 + 13.1 hours.
Median number of isolates was 2.0 per patient, and median duration of candidemia
was 2.0 days (mean 9.0 = 18.0 days).

Neonates accounted for 24.4% of pediatric patients in this study (n=19).
Prematurity occurred in 76.5%; among these preterm newborns, 46.2% were
classified as ELBW, 23.1% as VLBW, and 23.1% as LBW infants. One third of the
neonates (31.3%) were also classified as small-for-gestational-age infants. Median
Apgar score was 8.0 (mean 7.7 + 1.4). Delivery by cesarean section occurred in
56.3% of newborns. Neonates had candidemia earlier during hospital stay, compared
to other non-neonates pediatric patients (median 13 days and 29 days, respectively;
p<0.001).

Species other than C. albicans caused 78.2% of episodes of candidemia in
pediatric patients. C. parapsilosis was the main species in these patients (38.5%),
followed by C. tropicalis (21.8%), C. humicola (3.8%), C. famata (3.8%), C. krusei
(3.8%), C. guilliermondii (1.3%), C. sake (1.3%), C. lusitaniae (1.3%), C. intermedia
(1.3%), and C. glabrata (1.3%). C. albicans caused 36.8% and 16.9% of episodes in
neonates and non-neonates pediatric patients, respectively (p=0.211), and C.
parapsilosis was the etiology of 26.3% and 42.4% of candidemias in neonates and
non-neonates, respectively (p=0.282). Breakthrough candidemia occurred in 15 47
of pediatric patients, and previous bacteremia occurred in 39.7%, mainly by gram-
positive aerobic strains (77.4%).

Candida was isolated in sites other than blood in 44.9% of pediatric patients,

mainly from catheters (25.6%), urine (17.9%) and wounds (6.4%). Clinical suspicion



of cutaneous candidosis without mycological examination occurred in 14.1%, and
oral candidosis in 7.7%.
Comparison between pediatric and adult patients with candidemia (table 1)

Female sex and congenital anomalies were more common in pediatric
patients, who also received more frequently antibiotics, particularly broad-spectrum
antibiotics such as glycopeptides, carbapenems and aminoglycosides. Pediatric
patients were more frequently treated with H2 blockers, vasopressors, blood
transfusions and invasive procedures such as arterial catheter, gastrostomy, chest
tube, and cardiothoracic surgery; mechanical ventilation and parenteral nutrition was
more common in pediatric patients, mainly in neonates (89.5% and 78.9%,
respectively). Previous stay in the ICU was also more common in pediatric patients
than adults. Candidemia caused by species other than C. albicans, particularly C.
parapsilosis, was more common in pediatric patients, as well the isolation of Candida
spp. from catheters. Otherwise, adults with candidemia had more frequently the
diagnosis of diabetes mellitus, chronic renal failure, cancer (mainly solid neoplasia),
chronic lung diseases and chronic liver diseases. Requirement of proton pump
inhibitors and hemodyalisis was more frequent in this group.

The proportion of patients who did not receive antifungal treatment or who
received fluconazole was higher in adults. Otherwise, treatment with amphotericin B
was more common in pediatric patients. After candidemia, pediatric patients required
more frequently admission to ICU, mechanical ventilation and blood transfus g3
Central venous catheters were removed in 84.1% of pediatric and 72.1% of adult
patients with catheters in place (p=0.084), and median time for catheter removal was
5.0 days in children and 4.0 days in adults (p=0.324).

Although overall mortality rate was not different between these groups,

mortality was different in the period of 2 days, 7 days, 15 days and 30 days after



candidemia. Among pediatric and adult patients, mortality rate < 48h after
candidemia was 1.3% and 8.0% (p=0.050); < 7 days was 10.3% and 27.4%
(p=0.004); < 15 days was 21.8% and 40.7% (p=0.006); < 30 days was 26.9% and

46.9% (p=0.005); and after 30 days was 42.3% and 55.8% (p=0.068), respectively.

Discussion

Although candidemia has become an important problem in pediatric patients,
data on these patients are still limited. Few series have included 70 or more patients
(6-9, 11, 12, 16, 19, 21, 24), and some of these studies have focused only in
neonates (6, 7, 19). The definition of a pediatric patient has been largely
heterogeneous: while some studies have included patients < 12 years-old (20),
others have used the criteria of <13 (12), < 16 (16), <17 (8, 11), <18 (21), and even
< 20 years-old (9). According to the MeSH Terms of the National Library of Medicine,
a child is a person 6-12 years of age and an adolescent is a person 13-18 years-old;
we preferred to define pediatric as those patients with age < 13 years-old.

In this study, C. parapsilosis was the main etiology of candidemia in pediatric
patients (38.5%). The growing importance of C. parapsilosis as agent of candidemia
in pediatric patients has been previously addressed (6, 9, 12, 14). Given the known
propensity of this yeast to adhere to foreign material (23), some investigators have
suggested that its elevated prevalence in pediatric patients may reflect the
aggressive use of intravascular devices, particularly if associated with total parenteral
nutrition (9). There is also good evidence that this organism is commonly carried on
the hands of health care workers (5), and, thus, that nosocomial transmission via
direct contact is likely to occur. As described by others (6, 9, 13), C. glabrata was

uncommon in our pediatric patients (1.3%). This observation remains unexplained.
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Moreover, we have observed that C. glabrata is infrequent in Brazilian patients, even

in adults (1).

The proportion of infections caused by C. albicans was slightly higher in
neonates (36.8%) then in non-neonates pediatric patients with candidemia in this
study (16.9%). Electrophoretic karyotyping and restriction endonuclease analysis of
genomic DNA with pulsed field gel electrophoresis has shown that C. albicans is
vertically transmitted from mothers to their VLBW infants but that C. parapsilosis is
not (22). It is possible that the limited number of patients in our study could explain
the similarity of Candida species distribution between neonates and non-neonates.
Other studies, however, have shown C. parapsilosis as the main Candida species in
neonates, in association with the factors described above (6, 9).

Risk factors reported for other series were frequently encountered among our
pediatric patients (17). Although most studies have described risk factors that are
common to pediatric and adult fungal bloodstream infections — such as central
venous catheters, prior treatment with broad-spectrum antibiotics, neutropenia,
corticosteroid therapy, and gastrointestinal surgery — several investigators have
emphasized the particular importance of endotracheal intubation and parenteral
nutrition as risk factors for candidemia in pediatric patients (12, 18, 21). Even though
our study has not been designed for risk evaluation, we have described that pedii g9
patients were more commonly submitted to mechanical ventilation and intravenous
hyperalimentation than adults.

Systemic candidosis has become an increasingly frequent cause of late-onset
infection in the premature neonate (2, 6). Among VLBW infants, the reported
incidence ranges from 2.6% to 12.9% (5, 18), increasing to 5.5% to 20% (18) among
ELBW infants. The incidence of candidemia appears to be increasing as smaller

preterm infants survive and require prolonged hospitalizations (6, 18). Prematurity



and low birth weight were common among neonates in our cohort, in whom invasive
medical procedures were also frequently required. These findings were similar to
those found by Kréméry et al. (7). In a recent case-control study, the most important
factors associated with candidemia in neonates were the number of days of
mechanical ventilation and the presence of bacterial bloodstream infection before
candidemia (10). The finding that neonates had candidemia earlier during hospital
stay than non-neonates pediatric patients in our study could be explained because of
their immature immune system, disruptions in their cutaneous barrier and iatrogenic
factors.

In our study, in-hospital crude mortality was similar between pediatric and
adult patients with candidemia. However, the mortality rates within 48h, 7 days, 15
days and 30 days after blood sample were all higher in adults, which may reflect
more confidently mortality due to candidemia, as we believe that late mortality may
be mostly related to the prognosis of the underlying diseases themselves. In a large,
prospective study of candidemia, survival rates for pediatric patients with candidemia
were significantly better than survival rates for adults (76% versus 54%) (12),
although there are clearly other differences in survival associated with Candida
species, suggesting clinically important variability in virulence. Although some stuc 71
showed lower mortality rates in pediatric patients with candidemia (11, 21), they
included in the analysis not only patients with signs and symptoms temporarily
related (sepsis), which may had selected some patients with skin colonization by
Candida species. The evaluation of risk factors for death in patients with candidemia
was not among the objectives of this study.

We have observed some differences in the antifungal treatment between
pediatric and adult patients in our institution. The proportion of adults who did not

receive antifungals was higher than in pediatric population, which may be related to



the higher mortality found in the former. It is not surprising, however, that patients
who received no therapy had significantly higher overall mortality rates, which
supports the recommendation that all patients with candidemia receive antifungal
therapy (13). While adults were treated more commonly with fluconazole, pediatric
patients received more frequently amphotericin B. These findings are similar to those
found by Pappas et al. (12), and may reflect a traditional approach for treating a
population with frequent complications associated with this disorder. In addition,
differences in amphotericin B pharmacokinetics in pediatric patients, with lower
volume of distribution and faster clearance rate than adults (4), could at least partially
explain pediatricians’ choice favoring amphotericin B.

Our study has some limitations. First, the retrospective design of this study
could have led to loose of information, with the possibility of measurement bias in
some particular variables. Second, our study was conducted in a single institution;
since the incidence of candidemia due to resistant strains is very low in our area (1),
we do not know if our results can be fully extrapolated to institutions where
candidemia due to less susceptible species are more frequent. Third, 33.8% of our
pediatric patients were excluded from the analysis because we were not able to
identify Candida at the species level. Although all the yeasts identified in blood
through BacT/Alert™ system had to be transported to the Mycology Laboratory for
species identification, some of these became contaminated with bacteria or even lost
during the period of study. However, it is possible that some of these yeasts-like
organisms were not in fact Candida species, but other less common yeasts. Finally,
this study was not designed to evaluate risk. Because of the absence of a control
group without candidemia, some differences observed in underlying diseases and
drugs use may have just reflected natural differences among pediatric patients and

adults, independently of having or not candidemia.



In conclusion, C. parapsilosis was the main etiology of candidemia in this large
Brazilian retrospective cohort of pediatric patients. As expected for pediatric patients,
C. glabrata was an infrequent species. The underlying diseases, predisposing
conditions, and antifungal treatment were different between pediatric and adult
patients, and Candida spp. were more commonly isolated from catheters in pediatric
patients. Treatment with amphotericin B was more common in pediatric than adult
patients. Although in-hospital crude mortality was similar between these groups, the
mortality rates within 48h, 7 days, 15 days and 30 days after blood sample were all
higher in adults. We reinforce the necessity of continuous epidemiologic surveillance

to follow the dynamics of candidemia.
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Table 1. Pediatric versus adult candidemia: demographic factors, major underlying diseases,

predisposing conditions, antifungal treatment and outcome.

Variables Children (%) Adults (%) p value
Sex Female 62.8 44.2 0.012°
Diabetes mellitus 0.0 22.1 <0.001?
Chronic renal failure 1.3 8.0 0.050°
Cancer 20.5 51.3 <0.001?
Underlying Solid neoplasia 10.3 434 <0.001°
diseases Hematological neoplasia 10.3 8.0 0.585%
Chronic pulmonary disease 1.3 16.8 0.001?
Chronic liver disease 0.0 7.1 0.022°
Congenital malformations 43.6 0.0 <0.001°
Neutropenia 19.5 15.2 0.438°
Mucositis 5.2 2.7 0.444°
Diarrhea 19.2 31.9 0.053°
lleus 36.4 31.9 0.519°
Gastrointestinal bleeding 20.8 20.4 0.943?
Steroids 53.2 46.0 0.328°
Predisposing

H2 blockers 64.1 47.8 0.026°

conditions
Proton pump inhibitors 16.9 55.8 <0.001?
Chemotherapy 16.7 16.8 0.979%
Previous stay in the ICU 85.9 53.1 <0.001°
Previous blood transfusion 82.1 63.7 0.006°
Previous vasopressors requirement 64.9 29.2 <0.001°
Previous bacteremia 39.7 29.2 0.129°
Invasive  Central venous catheter 83.3 75.2 0.180°
medical  Port-a-cath 10.3 10.6 0.936°
procedures Mechanical ventilation 66.7 44.2 0.002%
Urinary catheter 60.3 62.8 0.719%

Arterial catheter 33.3 15.9 0.005%



Chest tube
Parenteral nutrition
Hemodialysis
Nasogastric tube
Gastrostomy
Major surgery
Gastrointestinal surgery
Cardiothoracic surgery
Median duration of antibiotic treatment
Number of antibiotic used (median)
Antibiotic use Glycopeptides use
Aminoglycosides use
Carbapenems use
Median time between admission and candidemia (days)
Species other than Candida albicans
Candida parapsilosis
Microbiological Candida isolation in other sites
data Catheter
Urine

Breakthrough candidemia
No antifungal treatment

Antifungal
Amphotericin B (desoxycholate)

treatment
Fluconazole
Intensive care unit after candidemia

Outcome  Mechanical ventilation after candidemia

Death during hospitalization

Total (n)

28.2

57.7

0.0

57.7

5.1

56.5

19.2

30.8

19.0

5.0

84.6

71.8

37.2

17.0

78.2

38.5

44.9

256

6.4

15.4

7.7

97.2

40.3

83.3

66.7

42.3

78

11.5

22.1

8.8

55.8

0.0

42.5

21.2

8.0

14.0

3.0

38.9

40.7

21.2

16.0

47.8

18.6

37.2

12.4

71

274

61.4

60.2

60.2

48.7

55.8

113

0.003?
<0.001?
0.006"
0.790°
0.027°
0.058°
0.735°
<0.001?
0.003°
<0.001°
<0.001?
<0.001?
0.016°
0.830°
<0.001?
0.002°
0.286°
0.019°
0.236°
0.065°
0.0012
<0.001?
0.013?
0.0012
0.014°
0.068°

191

2 Chi-square test; ® Fisher’s exact test; ® Non-parametric Mann-Whitney test.
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4.3 Candidemia em pacientes com cancer

Candidemia in Brazilian cancer patients

Artigo submetido ao Scandinavian Journal of Infectious Diseases.

Trabalho parcialmente apresentado no 10" European Congress of Medical

Mycology, Wroctaw, Poldnia, 2004 (posters 024 e 152).



78
CANDIDEMIA IN BRAZILIAN CANCER PATIENTS

Alessandro Comaru Pasqualotto, MD; Daniela Dornelles Rosa, MD;

Luiz Carlos Severo, MD, PhD

Dr. Pasqualotto is from the Infection Control Department, Santa Casa Complexo Hospitalar, Porto
Alegre, RS, Brazil; Dr. Rosa is from the Clinical Oncology Department at Santa Casa Complexo Hospitalar,
Porto Alegre, RS, Brazil; and Dr. Severo is from the Clinical Mycology Laboratory, Santa Casa Complexo

Hospitalar, Porto Alegre, RS, Brazil.

Address reprints requests to Alessandro Comaru Pasqualotto, MD, Servigo de Controle de Infec¢do
Hospitalar, Hospital Dom Vicente Scherer, Santa Casa Complexo Hospitalar. Rua Annes Dias, 285, Centro,
Porto Alegre, 90020-090, Rio Grande do Sul, Brazil; Tel.: + 55 (51) 32148645, fax: +55 (51) 32148629; e-

mail: acpasq@terra.com.br

This study was partially presented at the 10™ European Congress of Medical Mycology, Wroctaw,
Poland, 2004 (posters 024 and 152). This study was funded by the researchers. The authors declare no conflict

of interests to write this manuscript.

Key words: candidemia, fungemia, cancer, hematological malignancies, solid tumors.


mailto:pasqualotto@santacasa.tche.br

79
ABSTRACT

OBJECTIVE: To review all cases of candidemia that affected cancer patients in our
medical center over a 9-year period to assess demographic features, etiology, therapy, and
outcome of the infection.

DESIGN: Retrospective cohort study.

METHODS: Medical charts were reviewed to record clinical and demographic
characteristics presented in the period of 30 days before collection of the first blood sample
positive for Candida.

RESULTS: During the period of study, 74 patients (38.7%) with nosocomial
candidemia had cancer. Solid tumors occurred in 77.0% and most of them were non-
metastatic cancers (63.8%). Species other than C. albicans caused 59.1% of episodes of
candidemia in cancer patients. In comparison with other patients, candidemia in cancer
patients was more frequently associated with neutropenia, mucositis, and port-a-cath. Patients
without cancer had higher exposure to invasive procedures, large spectrum antibiotics and
surgery. Previous steroids use, chemotherapy, and cefepime use were more common in
patients with hematological neoplasia, in comparison with solid tumors. However, major
surgeries were more common in patients with solid cancers (47.4% and 0.0%), mainly in
gastrointestinal tract. Overall mortality was 50.3%.

CONCLUSIONS: Patients with candidemia may have different predisposing factors
to acquire the infection when stratified according to baseline diseases. More studies are
needed to emphasize specific risk factors for candidemia in patients with solid tumors.
Following a worldwide trend, species other than Candida albicans were the main etiology of
candidemia in this study. Therefore, continuous epidemiologic monitoring is necessary to

follow further changes in the patterns of candidal infections.
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For many years candidal infections were considered a rare event in oncology patients,

mainly occurring with advanced disease.' The purpose of this study was to review all cases of
candidemia that affected cancer patients in our medical center over a 9-year period to assess
demographic features, etiology, therapy, and outcome of the infection. We were interested in
the comparison of these variables between patients with and without cancer and between

individuals with solid and hematological neoplasms.
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METHODS

A retrospective cohort study was performed during the period comprising February
1995 to December 2003 in patients admitted at Santa Casa Complexo Hospitalar, a 1,200-bed
tertiary hospital located in Porto Alegre, Brazil. Nosocomial candidemia was defined as the
presence of at least one blood culture positive for Candida obtained from a peripheral vein in
a patient admitted for more than 72h, in association with signs and symptoms temporarily
related.” Exclusion criteria included absence of sepsis, candidemia that happened with 72 h of
hospital stay, a single blood culture drawn through catheter, and lack of identification of
Candida at species level. Breakthrough candidemia was defined as the occurrence of
candidemia in a patient receiving at least 3 days of systemic antifungal therapy. Patients were
considered pediatric if their age was < 13 years-old and neonates were defined as those
patients with age < 28 days at candidemia.

Medical charts of these patients were reviewed to record on a standardized case report
form clinical and demographic characteristics presented in the period of 30 days before
collection of the first blood sample positive for Candida. The following variables were
studied: sex, age, underlying diseases, neutropenia, diarrhea, ileus, gastrointestinal bleeding,
mucositis, and previous bacteremia. Neutropenia was defined as an absolute neutrophil count
< 1000 cells/mm’. Severe neutropenia was defined as an absolute neutrophil count < 100
cells/mm’. The following invasive procedures were studied: central venous catheter, arterial
catheter, parenteral nutrition, enteral feeding, urinary catheter, mechanical ventilation, chest
tube, hemodialysis or peritoneal dialysis, radiotherapy, and major surgical procedures. Prior
therapy with antibiotics, antifungals, steroids, H2 blockers, proton pump inhibitors, cytotoxic
drugs, vasopressors, and blood transfusion were also recorded. Length and type of antifungal
therapy were recorded, and outcome was defined as discharge or death while hospitalized.

The protocol was approved by hospital ethic committee.
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Blood samples were processed with BacT/Alert™ automated system or lysis

centrifugation (Isolator™). Only one isolate was included per patient (the first one). Germ
tubes were performed, and negative strains were identified through kit ID 32C (BioM¢érieux,
France). Other microbiological variables studied included prior colonization with Candida
spp., number of blood cultures positive for Candida, and number of days between admission
and first blood culture positive. Clinical suspicion of candidosis with no mycological
examination was also registered.
Statistical analysis

Mycological and epidemiological data from patients with and without cancer and from
patients with solid and hematological neoplasia were merged, and descriptive statistics were
used to summarize the data. Fisher’s exact test and Pearson’s chi-square test were used to
evaluate the association between categorical qualitative variables. Because of the limited
number of cases we used Mann-Whitney test for the comparison of quantitative or ordinary
qualitative variables. The bilateral level of significance for the detection of differences in both

tests was 5%, and data analysis was performed with SPSS software.
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RESULTS

A total of 191 patients had the diagnosis of nosocomial candidemia in the period of
June 1996 until December 2003 in Santa Casa Complexo Hospitalar, and 74 of these patients
had cancer (38.7%). Most of these cancer patients were male (54.1%), and median age was
50.0 year-old (mean 44.3 + standard deviation 25.9 year-old).

Solid tumors occurred in 77.0% of these patients, mainly in the alimentary tract
(38.6%). Other sites included the genitourinary tract (35.1%), the respiratory tract (10.5%),
and the central nervous system (10.5%). Sarcoma occurred in 5.3% and melanoma in 1.8%.
Most of solid cancers were locally advanced (37.9%), 31.0% were metastatic, 25.9% were
localized, and 5.2% had had complete response to treatment.

Major diagnosis in patients with hematological neoplasia was acute leukemia (64.7%),
high grade non-Hodgkin lymphoma (29.4%) and Hodgkin’s disease (5.9%). Most of the
patients with leukemia were receiving induction or consolidation chemotherapy (63.6%);
9.1% had their disease in remission, and 27.3% had progressive or resistant disease (27.3%).
The patients with lymphoma were distributed in stage I or II disease (50.0%) and stage I1I or
IV disease (50.00%).

Most of the isolates in cancer patients (97.3%) were cultivated in the BacT/Alert™
system, for a mean period of incubation of 37.2 £ 21.9 hours. Median time elapsed between
hospitalization and the first positive blood sample was 19.0 days, median number of isolates
was 2.0 per patient, and median duration of candidemia was 1.0 day (mean 1.9 + 2.6 days).
Species other than C. albicans caused 59.1% of episodes of candidemia in cancer patients,
mainly C. parapsilosis (29.7%) and C. tropicalis (13.5%). C. glabrata and C. krusei were
infrequent (2.7% each). Breakthrough candidemia occurred in 8 patients (10.8%), and
previous bacteremia occurred in 25 patients (33.8%), mainly by gram-positive aerobic strains

(n=15). Candida was isolated in sites other than blood in 36.5% of patients, mainly from
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catheters (20.3%), and urine (18.2%). Clinical suspicion of cutaneous candidosis without
mycological examination occurred in 4.1%, and oral candidosis in 13.5%. Central venous
catheters were removed in 72.9% of patients whom had catheters at the moment of
candidemia, and median time for catheter removal was 5.0 days. Bacteremia occurred
concomitantly in 17.6% of cancer patients with candidemia.

Systemic antifungal treatment was used in 77.0% of cancer patients, mainly

amphotericin B (55.4%) and fluconazole (43.2%). Overall mortality was 47.3%.

Comparison of patients with candidemia with and without cancer (table 1)

Patients with cancer were older than patients without cancer (median 50.0 year-old
versus 7.8 year-old, respectively). As expected, the proportion of patients with neutropenia
was higher in cancer patients (36.5% e 4.3%), as well the duration of neutropenia (median 7.0
days versus 1.5 d). Severe neutropenia was also more common in cancer patients (28.4%
versus 0.9%). Mucositis (9.6% versus 0.0%), the presence of port-a-caths (27.0% versus
0.0%), and cefepime use (40.5% versus 23.9%) were all more common in cancer patients.
Candida spp. was isolated from catheter in 20.3% of patients with cancer and 16.2% of
patients without cancer (p=0.478). Overall mortality was equal between groups (47.3% and
52.1%).

Major underlying diseases in patients without cancer were congenital malformations
(29.1%), chronic obstructive pulmonary disease (14.5%), and heart failure (10.3%). Several
invasive procedures were more common in non-cancer patients versus cancer patients:
mechanical ventilation (67.5% and 31.1%, respectively), urinary catheter (68.4% and 51.4%),
arterial catheter (30.8% and 10.8%), enteral feeding (65.0% and 43.2%), chest tube (23.9%
and 9.5%), and parenteral nutrition (47.0% versus 20.3%). Major surgical procedures (55.6%
and 36.5%), mainly cardiothoracic surgery (24.8% and 5.4%) were more frequent in the non-

cancer group. They also received a higher number of antibiotics (median 4.0 versus 3.5), and
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had been treated more commonly with large spectrum antibiotics, such as carbapenems
(35.9% and 14.9%) and glycopeptides (65.8% and 44.6%). The crude mortality and the
distribution of Candida species were equal between groups. C. glabrata and C. krusei were
infrequent in both groups. Ophtalmological examination was performed in only 1.4% of
patients with cancer and 11.1% of patients without cancer (p=0.012), and endophthalmitis

was not found.

Comparison of patients with candidemia in solid versus hematological neoplasia (table 2)

Patients with solid cancer were older then patients with hematological neoplasia
(median age 54.3 and 14.7 years-old, respectively), and they had more frequently ileus
(36.8% and 6.3%), previous stay in the intensive care unit (54.4% and 23.5%), mechanical
ventilation (40.0% and 0.0%), and urinary catheter (63.2% and 11.8%). Major surgeries were
more common in patients with solid cancers (47.4% and 0.0%), mainly in gastrointestinal
tract (23.3% vs 0.0%). Anaerobicides antibiotics were more used in these patients (45.6% vs
11.8%), and the outcome of candidemia was the equal.

Otherwise, the proportion of children was higher in the hematological group (47.1%
vs 14.0%), who also had more frequently neutropenia (76.5% versus 24.6%). The duration of
neutropenia was higher in the group of patients with hematological neoplasia (median 13.0
versus 5.0 days). Previous steroids use (82.4% and 42.9%), chemotherapy (88.2% and
29.8%), and cefepime (70.6% and 31.6%) were all more common in patients with
hematological neoplasia, in comparison with solid tumors, respectively.

Species other than C. albicans caused 76.5% of episodes of candidemia in patients

with hematological malignancies and 52.6% in those with solid tumors (p=0.080).
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DISCUSSION

We observed a large proportion of patients with cancer among those with candidemia
in our institution. Different from other studies, which have found candidemia more frequently
in patients with hematological neoplasm,** our episodes of candidemia occurred mainly in
patients with solid tumors. This may have occurred because Santa Casa Complexo Hospitalar
is a referral hospital for solid tumors.

Several studies have revealed risk factors for candidemia among patients with
cancer.>® The prophylactic or therapeutic use of antibiotics is recognized as an important
predisposing factor, as well as the presence of central venous catheter, neutropenia, surgery,
use of corticosteroids and hyperalimentation. In the comparison of risk factors for candidemia
between patients with and without cancer, we found that candidemia in cancer patients was
more frequently associated with neutropenia, mucositis, and the presence of port-a-cath,
suggesting that both endogenous and exogenous acquisition may have been important to this
group. By the other hand, patients without cancer had higher exposure to invasive procedures,
large spectrum antibiotics and surgery. However, it is important to emphasize that some of the
differences found could be related to the background disease, as we didn’t have a control
group without candidemia.

In our study, different risk factors for candidemia were observed between patients with
hematologic malignancies and patients with solid tumors. According to the literature,' our
study showed that patients with hematological malignancies and candidemia received
chemotherapy more frequently than patients with solid tumors. By the other hand, major
surgery was much more common among patients with solid tumors than among those with
hematological disease. This condition was already described in the literature® and should be
recognized as a possible predisposing factor to the development of candidemia in patients
with solid tumors. Although international guidelines’ have applied the knowledge derived

from patients with hematological malignancies to patients with solid tumors in the treatment
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of fever in patients with cancer, we reinforce that these populations are very heterogeneous,
and specific risk factors should be addressed to patients with solid tumors. Moreover, in
accordance to the findings of Viscoli et al.,' most of solid tumors patients with candidemia in
our study did not have metastatic disease, reinforcing the concept that candidemia do not
occur only in patients with advanced disease.

In accordance to previous studies, species other than Candida albicans caused most
episodes of candidemia in cancer patients in our study, mainly in patients with hematologic
malignancies.>®’ The recognition of species other than Candida albicans as pathogens in
oncology patients are supposed to be the result of widespread use of antifungal agents in the
early 1990’s for prophylaxis after hematopoietic stem-cell transplantation and as treatment in
the setting of febrile neutropenia.'® However, some studies™'' have reported low use of azoles
in Brazilian patients and a previous study showed that resistance to antifungals was
uncommon among patients with candidemia treated in our medical center.'' These data
suggest that the previous use of antifungals is not the main factor associated with the
emergency of species other than Candida albicans in our institution. Although we were not
able to show differences in the distribution of Candida species between cancer and non-
cancer patients and between patients with solid tumors and hematological malignancies, this
may be related to the limited number of patients in the hematological group found in our
study.

Due to therapeutic implications, it is well known that all patients with candidemia
should have at least one dilated retinal examination to exclude the possibility of candidal
endophthalmitis.'* Unfortunately, ophthalmologic tests were not performed for most patients
with candidemia in our study, mainly for patients with cancer.

1318 the overall mortality among patients with candidemia in

Similar to other studies
our study was 50.3%. Although this study was not designed to evaluate risk factors for death

or attributable mortality in patients with candidemia, we did not find differences in the
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mortality rate between patients with cancer and other underlying diseases and among those
infected with Candida albicans and other Candida species.

Our main conclusions are that patients with candidemia may have different
predisposing factors to acquire the infection when stratified according to baseline diseases.
More studies are needed to emphasize specific risk factors for candidemia in patients with
solid tumors. Following a worldwide trend, species other than Candida albicans were the
main etiology of candidemia in this study. Therefore, continuous epidemiologic monitoring is

necessary to follow further changes in the patterns of candidal infections.
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Table 1. Major predisposing conditions, antifungal treatment and outcome between

patients with candidemia with or without cancer.
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Demographic

factors

Major
underlying

diseases

Predisposing

conditions

Variables

1** quartile
Age 2™ quartile (median)
3" quartile
Children
Neonates
Male sex
Diabetes mellitus
HIV infection
Transplantation
Liver disease
Chronic obstructive pulmonary disease
Heart failure
Congenital malformations
Chronic renal failure
Neutropenia < 1000
1** quartile
Duration
2" quartile (median)
<1000
3" quartile
Neutropenia < 100
Mucositis
Diarrhea
Ileus
Gastrointestinal bleeding
Steroids

H2 blockers

Proton pump inhibitors

Cancer
(%)
20.8
50.0
67.6
21.6

0.0
54.1
13.5

1.4

1.4

2.7

4.1

1.4

0.0

1.4
36.5

4.0

7.0
17.0
28.4

9.6
28.4
30.1
15.1
52.1
56.8

43.8

Non-cancer
(%)
0.2
7.8

59.7
53.0
16.2
44.4
12.8
6.8
3.4
52
14.5
10.3
29.1
7.7
4.3
1.0
1.5
3.5
0.9
0.0
25.6
35.9
23.9
47.0
53.0

37.6

p value

<0.001°

<0.001°
<0.001°
0.195
0.890°
0.157°
0.650°
0.486°
0.021°
0.018°
<0.001°
0.092°

<0.001*

0.016°

<0.001°
0.001°
0.677*
0.414°
0.141°
0.499
0.611°

0.394°



Previous stay in the ICU 473 78.6 <0.001*

Previous blood transfusion 75.7 68.4 0.278"
Previous vasopressors requirement 20.3 58.1 <0.001°
Central venous catheter 82.4 76.1 0.297°
Porth-a-cath 27.0 0.0 <0.001*
Mechanical ventilation 31.1 67.5 <0.001"
Urinary catheter 51.4 68.4 0.018"
Arterial catheter 10.8 30.8 0.001°
Enteral feeding 43.2 65.0 0.003*

Invasive
Chest tube 9.5 239 0.012°

medical
Parenteral nutrition 20.3 47.0 <0.001"

procedures

Hemodialysis 54 5.1 1.000°
Peritoneal dialysis 0.0 43 0.158°
Major surgery 36.5 55.6 0.010°
Gastrointestinal surgery 20.3 20.5 0.968"
Neurosurgery 2.7 2.6 1.000°
Cardiothoracic surgery 5.4 24.8 0.001*
Median duration of antibiotic treatment 15 16 0.187¢
Number of antibiotic used (median) 3.5 4.0 0.009°
2" or 3" generation cephalosporins 28.4 47.9 0.007°
Antibiotic 4™ generation cephalosporins 40.5 23.9 0.015"
use Glycopeptides 44.6 65.8 0.004*
Carbapenems 14.9 35.9 0.002*
Aminoglycosides 44.6 59.0 0.052°
Quinolones 27.0 25.6 0.832°
Breakthrough candidemia 10.8 10.3 0.903*
Previous bacteremia 33.8 333 0.949°
No antifungal treatment 23.0 17.1 0.317%
Antifungal Amphotericin B (desoxycholate) 70.7 82.5 0.086"

treatment  Fluconazole 55.2 48.5 0.418°



Flucytosine 1.7 52 0.412°
Outcome Death during hospitalization 473 52.1 0.515%

Total (n) 74 117 191

* Chi-square test; ® Fisher’s exact test; ¢ Non-parametric Mann-Whitney test.
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Table 2. Major underlying diseases, predisposing conditions, antifungal treatment and
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outcome between patients with candidemia and solid tumors or hematological malignancies.

Variables Solid (%) Hematological (%) p value
1* quartile 34.4 4.8
Age 2™ quartile (median) 543 14.7 0.006°
Demographic
3" quartile 68.3 51.9
factors

Children 14.0 47.1 0.007°
Male sex 50.9 64.7 0.315°
Diabetes mellitus 14.0 11.8 1.000°
HIV infection 0.0 5.9 0.230
Major Transplantation 0.0 5.9 0.230°
underlying Liver disease 1.8 59 0.409°
diseases  COPD 53 0.0 1.000°
Heart failure 1.8 0.0 1.000°
Chronic renal failure 1.8 0.0 1.000°
Predisposing Neutropenia < 1000 24.6 76.5 <0.001"

conditions 1* quartile 3.7 7.0

Duration
2" quartile (median) 5.0 13.0 0.011¢
<1000

3" quartile 7.0 21.0
Neutropenia < 100 15.8 70.6 <0.001°

1* quartile 0.0 2.0

Duration
2" quartile (median) 3.0 4.0 0.164°
<100

3" quartile 5.0 11.5
Mucositis 8.8 12.5 0.644°
Diarrhea 31.6 17.6 0.364°
Tleus 36.8 6.3 0.028"
Gastrointestinal bleeding 17.5 6.3 0.437°
Steroids 429 82.4 0.004°
H2 blockers 59.6 47.1 0.358"
Proton pump inhibitors 46.4 353 0.418°



Chemotherapy 29.8 88.2 <0.001*

Previous stay in the ICU 54.4 23.5 0.025°
Previous blood transfusion 71.9 88.2 0.213°
Previous vasopressors requirement 22.8 11.8 0.496°
Central venous catheter 78.9 94.1 0.275°
Port-a-cath 24.6 353 0.534°
Mechanical ventilation 40.4 0.0 0.002°
Urinary catheter 63.2 11.8 <0.001"
Arterial catheter 14.0 0.0 0.185°
Enteral feeding 49.1 23.5 0.062°
Invasive  Chest tube 12.3 0.0 0.192°
medical  Parenteral nutrition 24.6 5.9 0.167°
procedures Hemodialysis 53 59 1.000°
Radiotherapy 10.5 5.9 1.000°
Major surgery 47.4 0.0 <0.001*
Gastrointestinal surgery 23.3 0.0 0.016°
Neurosurgery 3.5 0.0 1.000°
Cardiothoracic surgery 7.0 0.0 0.568°
Other surgery (e.g.: genitourinary) 22.8 0.0 0.031°
Median duration of antibiotic treatment 15 15 0.969°
Number of antibiotic used (median) 4 3 0.515°
2" or 3" generation cephalosporins 31.6 17.6 0.364°
Metronidazole or clindamycin 45.6 11.8 0.012*

Antibiotic
4™ generation cephalosporins 31.6 70.6 0.004°

Use

Glycopeptides 40.4 58.8 0.179°
Carbapenems 14.0 17.6 0.707°
Aminoglycosides 474 353 0.379°
Quinolones 31.6 11.8 0.131°
Br¢ 9g ugh candidemia 8.8 17.6 0.374°

Previous bacteremia 31.6 41.2 0.463*



No antifungal treatment
Antifungal Amphotericin B (desoxycholate)
treatment  Fluconazole
Flucytosine
Outcome  Death during hospitalization

Total (n)

24.6

65.9

56.8

0.0

59.3

57

17.6

85.7

50.0

7.1

353

17

0.746°
0.195°
0.655°
0.241°
0.259°

74

* Chi-square test; ° Fisher’s exact test; ° Non-parametric Mann-Whitney test.
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Abstract

Objectives: To describe all consecutive cases of breakthrough candidemia (BT) that
occurred in a large Brazilian hospital, and to compare risk factors, etiology, and the
outcome of the infection among patients with breakthrough (BT) and non-BT
candidemia.

Methods: Retrospective cohort study (1995-2003). BT candidemia was defined as
the occurrence of candidemia in a patient receiving at least 3 days of systemic
antifungal therapy.

Results: During the period of study, 20 patients had BT candidemia. Major
underlying diseases were solid tumors (25.0%) and hematological malignancies
(15.0%), and 60.0% were in use of amphotericin B. Species other than C. albicans
caused 75% of candidemias in BT patients, mainly C. parapsilosis. Comparing to
non-BT patients with candidemia (n=171), BT patients had more frequently mucositis,
longer stay in the intensive care unit, and longer periods of hyperalimentation,
mechanical ventilation, urinary catheters and large spectrum antibiotics. Candida
isolation from sites other than blood occurred more frequently in BT patients
(p=0.028), as well as the Candida isolation from central venous catheters (p=0.057).
Mortality rate and Candida species distribution were similar among groups
Conclusions: Based on these observations, it seems that the source of BT
candidemia can be not only endogenous, but also exogenous.

Key-words: Candidemia. Fungemia. Breakthrough candidemia. Breakthrough

fungemia. Candidiasis.
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Introduction

Breakthrough (BT) candidemia has been reported increasingly, and suggests
the possibility of an infected intravascular device, significant immunosuppression, or
microbiological resistance [1,2]. The purpose of this study was to describe all BT
candidemias that occurred in our institution during the last 9 years, and to compare
risk factors, Candida species distribution and the outcome of the infection among

patients with BT and non-BT (non-breakthrough) candidemia.
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Patients and Methods

A retrospective cohort study of nosocomial candidemia was performed during
1995-2003 in Santa Casa Complexo Hospitalar, a 1,200-bed tertiary Brazilian
hospital. Nosocomial candidemia was defined as the presence of at least one blood
culture positive for Candida obtained from a peripheral vein in a patient admitted for
more than 72h, in association with signs and symptoms temporarily related.
Breakthrough candidemia was defined as the occurrence of candidemia in a patient
receiving at least 3 days of systemic antifungal therapy. Patients in which the only
positive blood culture was drawn through catheter were excluded.

Medical charts were reviewed to record clinical and demographic
characteristics presented in the period of 30 days before first blood sample positive
for Candida. The following variables were studied: sex, age, underlying diseases,
neutropenia (< 1000 cells/mm?®and < 100 cells/mm?®), diarrhea, ileus, gastrointestinal
bleeding, mucositis, previous bacteremia, use of central venous catheter (CVC),
arterial catheter, hyperalimentation, enteral feeding, urinary catheter, mechanical
ventilation, chest tube, hemodialysis, and major surgical procedures. Prior therapy
with antibiotics, steroids, H2 blockers, proton pump inhibitors, cytotoxic drugs,
vasopressors, and blood transfusion were also recorded. Severity of infection was
estimated by the presence of shock requiring vasopressors at presentation. The
outcome was defined as discharge or death while hospitalized.

Blood samples were processed with BacT/Alert™ or Isolator™. Only one
isolate was included per patient (the first one). Negative strains at germ tubes tests

were identified through kit ID 32C (BioMérieux, France).
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Statistical analysis

Descriptive statistics were used to summarize the data. Pearson’s chi-square
and Fisher’'s exact test were used to evaluate the association between qualitative
variables, and Mann Whitney test was used for the comparison of quantitative
variables. The bilateral level of significance was 5%, and data analysis was

performed with SPSS software.
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Results

During the period of study, nosocomial candidemia occurred in 191 patients,
and 10.5% were BT (n=20). Most of these BT patients were female (60.0%), and
median age was 5.3 year-old (table 1). Major underlying diseases were solid tumors
(25.0%), hematological malignancies (15.0%), and diabetes mellitus (15.0%). Most of
BT episodes (60.0%) occurred with amphotericin B (median 0.92 mg/kg/d, range,
0.1-1.2 mg/kg), and 30.0% with fluconazole (median daily 3.5 mg/kg/d, range, 1.3-
10.5 mg/kg). Other regimens (5.0% each) included ketoconazole (3.1 mg/kg/d), and
liposomal amphotericin B (3.5 mg/kg/d). All patients were receiving antifungal agents
for prophylaxis or empirical therapy.

Species other than Candida albicans caused 75% of candidemias in BT group,
mainly C. parapsilosis (30.0%) and C. tropicalis (25.0%). Candida had been isolated
in sites other than blood in 65.0% of BT patients, mainly CVC (35.0%) and urine
(25.0%). Overall mortality in BT group was 55.0%.

BT and non-BT patients did not differ regarding sex, age or major underlying
diseases (table 2). Nosocomial candidemia occurred after a median period of 28
days of hospitalization in BT group and 20 days in non-BT group (p=0.065). Mucositis
were more common in BT patients, who had been in the intensive care unit (ICU) for
longer periods and had received longer courses of hyperalimentation, mechanical
ventilation, urinary catheters and antibiotics, mainly glycopeptides and carbapenems.
BT patients had more frequently the isolation of Candida from sites other than blood
(65.0% and 37.4%; p=0.017), as well as the isolation of Candida from CVC (35.0%
and 15.8%; p=0.057). The distribution of Candida species causing candidemia,

antifungal treatment and mortality rate were similar among groups.
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Discussion

In this study, the prevalence of BT candidemia was 10.5% among patients with
nosocomial candidemia. Rates of BT candidemia ranging from 10-31% has been
reported [1,3-6], and this variation may be related mainly to patients’ underlying
diseases, with the highest rates occurring in patients with leukemia [3]. In addition,
the different criterion that has been used for the definition of BT candidemia [1,4-6]
has created difficulties for comparative purposes. As our institution is not a referral
center for hematological malignancies and antifungals prophylaxis is not a common
practice, these may explain the low prevalence of BT candidemia reported.

Similar to other studies [1,4], most of our BT episodes occurred in patients
using amphotericin B, a large spectrum drug. Since median daily dose of
amphotericin B was in the therapeutic range, low dose was not the reason for these
episodes. On the other hand, those patients in use of fluconazole were receiving a
low antifungal dose, and the patient in use of ketoconazole was receiving ranitidine,
which may have decreased the absorption of this antifungal.

Although species other then C. albicans caused 75% of episodes in BT
patients and 59% of cases in non-BT group, this difference was not statistically
significant, a finding similar to previous studies [1,4]. It is possible that, if a large
number of patients are studied, the proportion of candidemia caused by species other
than C. albicans may be increased in BT infections. The emergence of species other
than C. albicans in our medical center has been previously published [7].

We have found that mucositis, isolation of Candida from sites other than
blood, longer ICU permanence, and longer exposure antibiotics and invasive
procedures were more common in the BT patients. Similar findings have been
described by other authors: Krcmery et al. [8] found that mucositis, prophylaxis with

quinolones and catheter-associated fungemia were more common in BT patients;
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Nucci and Colombo [4] revealed that profound neutropenia (< 100/mm3), use of
corticosteroids and large exposure to antibiotics were associated with BT
candidemia, and Uzun et al. [1] showed that the presence of neutropenia at the time
of first blood culture, being in an ICU during candidemia and previous corticosteroid
use were significant independent risk factors for BT infection.

C. parapsilosis was the main species causing BT infection in our study
(30.0%), a species very frequently associated with the use of catheters [9]. Differently
from other study [8], in which catheter-associated fungemia were more common in
BT infections, we were not able to show a significant association between the
isolation of Candida from catheters and BT candidemia (p=0.057), which may be
explained by the limited number of BT infections in our study. Similarly, other studies
[1,4] failed to identify the presence of a catheter as a risk factor, probably due to the
limited number of BT patients and to the high prevalence of catheters in non-BT
group. Despite these controversies, it is possible that contaminated catheters can
play an important role in the etiology of BT candidemia.

Similar to other studies [1,4,8], the mortality rate was similar among patients
with BT and non-BT candidemia. After the diagnosis of candidemia, most of the BT
patients had the antifungal treatment changed, either by increasing dosage, changing
the drug or adding a new antifungal. The CVC was usually replaced.

The absence of susceptibility tests was one of the main limitations of our
study. Although BT candidemia caused by highly resistant species of Candida has
been reported [2,5,10], other studies have not implicated antifungal resistance as the
reason for BT infection [4]. In addition, we have observed no antifungal resistance in
a previous study [7], which may be related to the low consumption of azoles. 107

Our study had some other limitations. First, the retrospective design could

have led to loose of information. Second, our study was conducted in a single



institution, which is not a referral center for hematological diseases. We do not know
if our results can be fully extrapolated to centers specialized in hematological
malignancies or to institutions where candidemia caused by less susceptible species
are more frequent. Finally, the small number of patients in the BT group (n=20)
limited the use of more sophisticated statistical analysis. Although logistic regression
has been used with increased frequency because of its ability to model dichotomous
outcomes, guidelines [11] for its use suggests that the number of the less common of
the two possible outcomes divided by the number of predictor variables should be at
least 10, and preferably greater. There is only one paper in MEDLINE database that
included enough patients with BT candidemia to satisfy this criterion, with an event-
per-variable ratio greater than 10 [1].

In conclusion, the frequency of BT candidemia was 10.5% in our medical
center. Most of these episodes were caused by species other then C. albicans,
mainly C. parapsilosis, and these patients had frequently the isolation of Candida
from sites others than blood. Common risk factors presented in patients with BT
candidemia included mucositis and longer duration of large spectrum antibiotics and
invasive procedures. Based on these observations, it seems that the source of BT
candidemia can be not only endogenous, but also exogenous. In our opinion, the
contribution of CVC in the genesis of BT candidemia is not yet resolved, and new
studies will be necessary to clarify this question, with a large number of BT patients
being enrolled, preferably in multicenter studies. As previously shown, the mortality

rate was not different among patients with BT and non-BT candidemia.
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Table 1. Main characteristics of patients with breakthrough (BT) candidemia (n=20).

Age Mean CcvC Candida
Underlying Drug Duration CcvC Candida Death
(years), daily removal in other Treatment
disease in use (days) in place Species (days)
sex dose (days) site
0.1,F Neonatal AmB 0.9 7 Yes Yes (5) C. - Added Yes
sepsis mg/kg humicola Flu (12)
0.2,M Cystic AmB 0.9 15 Yes Yes (4) C. Surgical Added Yes
fibrosis mg/kg famata site 5-FU (102)
70, M Prostatate Flu 1.3 4 Yes No C. Urine Unchanged Yes
cancer mg/kg albicans (4)
54, M Larynx Keto 3.1 3 Yes Yes (16) C. Catheter  Unchanged No
cancer mg/kg tropicalis
49, M Liver TX AmB 0.6 8 Yes Yes (3) C. - No treatment No
mg/kg parapsilosis
68, F Diabetes, Flu 2.2 12 No - C. Urine Unchanged No
Creutzfeldt- mg/kg albicans
Jacob
9,F Trauma, AmB 1.0 30 Yes Yes (4) C. Surgical Added Yes
pancreatitis mg/kg parapsilosis site 5-FU (596)
0.3,M Congenital Flu 10.0 27 Yes Yes (2) C. Catheter Added Yes
cardiopathy mg/kg tropicalis AmB (72)
0.7, F Congenital AmB 0.9 4 Yes Yes (10) C. Catheter, Increased Yes
cardiopathy mg/kg krusei ascitis AmB dose (13)
49, F Pelvic AmB 1.2 12 Yes Yes (7) C. Urine Unchanged No
sarcoma mg/kg tropicalis
52, M Leukemia AmB 0.9 6 Yes Yes (2) C. - Increased Yes
mg/kg tropicalis AmB dose 3)
2,F Germ cell Flu 49 6 Yes Yes (4) C. Catheter Changed No
cancer mg/kg tropicalis to AmB
01,F Congenital AmB 0.2 4 Yes Yes (1) C. Catheter, Increased Yes
malform. mg/kg tropicalis urine AmB dose (4)
15, M Leukemia, L-AmB 3.5 27 Yes Yes (6) C. - Unchanged No
BMT mg/kg globosa
3,F Wilms tumor AmB 0.1 5 Yes Yes (11) C. - Added Flu No
mg/kg albicans
41, F AIDS Flu 2.1 11 Yes Yes (11) C. - Unchanged No
mg/kg Albicans
04,F Intestinal AmB 1.0 3 No - C. - Increased Yes



obstruction

0.1,F Neonatal AmB
sepsis

4, M Leukemia Flu

6, F Esophageal AmB
stenosis

mg/kg

0.4
mg/kg
10.5
mg/kg
1.0

mg/kg

18

Yes Yes (13)

Yes Yes (7)

Yes Yes (1)

parapsilosis

C.
albicans
C.
parapsilosis
C.

parapsilosis

AmB and
added Flu

Urine Unchanged

Catheter Changed
to AmB
Urine, Unchanged

trach asp

()

Yes
(66)

No

Yes

(64)

M = Male; F = Female; AmB = Amphotericin B desoxycholate; L-Amb = Liposomal amphotericin B; Flu = Fluconazole;

Keto = Ketoconazole; 5-FU = Flucytosine; TX = Transplantation; BMT = Bone marrow transplantation;

AIDS = Acquired immunodeficiency syndrome; CVC = Central venous catheter; trach asp = tracheal aspirate.



Table 2. Major demographic factors, underlying diseases, predisposing conditions, antifungal

treatment and outcome among patients with and without breakthrough (BT) candidemia.

Variables BT (%) Non-BT (%) p value

1 quartile 0.3 0.9
Demographic Age 2" quartile (median) 5.3 41.1 0.075°

factors 3" quartile 49.3 64.9
Female sex 60.0 50.9 0.440°
Cancer 40.0 38.6 0.903°
Major underlying Diabetes mellitus 15.0 12.9 0.730°
diseases  HIV infection 5.0 4.7 1.000 °
Chronic renal failure 0.0 5.8 0.603°
Neutropenia < 1000 cells/mm® 30.0 15.4 0.116°

1% quartile 3 4

Duration of
2" quartile (median) 6 6 0.944°
neutropenia

3" quartile 21 14
Neutropenia < 100 cells/mm® 20.0 10.7 0.262°
Mucositis 15.0 2.4 0.027°
Diarrhea 30.0 26.3 0.725°
lleus 40.0 329 0.528°

Predisposing
Gastrointestinal bleeding 20.0 20.6 1.000 °
conditions

Steroids 65.0 471 0.129°
H2 blockers 70.0 52.6 0.140°
Proton pump inhibitors 35.0 40.6 0.629°
Chemotherapy 20.0 16.4 0.751°
Previous intensive care unit stay 65.0 66.7 0.881°
Median duration of ICU stay (days) 23.5 115 0.015°
Previous blood transfusion 80.0 70.2 0.359°

Previous vasopressors requirement 50.0 42.7 0.533°



Invasive
medical

procedures

Antibiotic

use

Central venous catheter (CVC)
Median duration of CVC (days)
Port-a-cath

Urinary catheter

Duration of urinary catheter (days)
Hyperalimentation

Duration of hyperalimentation (days)
Mechanical ventilation

Duration of mechanical ventilation
(days)

Enteral feeding

Hemodialysis

Chest tube

Arterial catheter

Major surgery

Median duration of antibiotics (days)
Median number of antibiotics
Glycopeptides

Carbapenems

2" or 3" generation cephalosporins

4" generation cephalosporins

Previous bacteremia

Concomitant bacteremia

Days between

1% quartile

admission and 2™ quartile (median)

candidemia

Antifungal

treatment

3" quartile

No antifungal treatment
Amphotericin B (desoxycholate)
Fluconazole

Flucytosine

Shock requiring vasopressors

95.0

21.0

20.0

75.0

16.0

50.0

20.0

55.0

15.0

35.0

5.0

15.0

25.0

40.0

24

80.0

60.0

15.0

30.0

35.0

25.0

15

28

60

5.0

73.7

57.9

10.5

25.0

76.6

16.0

9.4

60.2

7.5

35.1

12,5

53.2

8.0

59.1

5.3

18.7

22.8

491

15

55.0

24.0

433

30.4

33.3

16.4

13

20

30

211

78.7

50.0

2.9

30.4

0.081°
0.022°
0.236°
0.198 °
0.039°
0.190 °
0.046°

0.880 °

0.018°

0.040°
1.000 °
1.000 °
0.784°
0.440 °
0.006°
0.108°
0.032°
0.001®
0.015°
0.970 °
0.881°

0.350 °

0.065°

0.132°
0.568 °
0.519°
0.158°

0.617 °



Death during hospitalization 55.0 49.7 0.654 °

Total (n) 20 171 191

2 Chi-square test; ® Fisher’s test; © Non-parametric Mann-Whitney test.
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5 CONSIDERACOES FINAIS

Este trabalho permitiu a construgdo de um grande banco de dados, que segue
sendo prospectivamente alimentado, sobre pacientes com candidemia. Embora n&o
tenhamos aqui avaliado a incidéncia de candidemia, a mortalidade atribuivel a
doencga, os preditores de mortalidade, o impacto da remogao dos cateteres ou os
fatores de risco para candidemia por diferentes espécies de Candida, estas sao
metas para préximas publicagdes. Em fungdo do consumo crescente de antifungicos
na Instituicdo (dados n&o mostrados), € importante que sigamos monitorando as
espécies de Candida associadas a candidemia, bem como o padrdo de
suscetibilidade das mesmas aos antifungicos.

E importante, ainda, reconhecer algumas limitagdes deste estudo. Por ter sido
realizado em unica Instituicdo, onde a prevaléncia de pacientes com malignidades
hematoldgicas é baixa e o uso profilatico de antifungicos n&o é pratica comum, é
possivel que nao possamos generalizar os dados para Instituicbes com
caracteristicas outras que as aqui descritas. O desenho retrospectivo deste estudo,
podendo ter levado a perda de informacdes, e a auséncia de testes de
suscetibilidade aos antifungicos sdo também limitagbes a serem reconhecidas.
Finalmente, este estudo n&o foi desenhado para avaliar risco; devido a auséncia de
grupo controle sem candidemia, é possivel que muitas das diferengas observadas
entre os subgrupos de pacientes com candidemia sejam reflexo de diferencas
naturais entre estas diversas populacdes, independente da presenca de candidemia.
Ainda, o pequeno numero de pacientes em muitos destes subgrupos impediu o0 uso

de técnicas estatisticas mais sofisticadas, como regresséo logistica.
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6 CONCLUSOES

Conclusdes gerais do estudo

- Os pacientes com diagndstico de candidemia na Santa Casa Complexo
Hospitalar entre fevereiro de 1995 e dezembro de 2003 foram em sua maioria do
sexo feminino e a idade mediana foi de 41,0 anos. O percentual de criancas foi de
39,0%;

- Cancer foi a doenca de base mais prevalente entre os pacientes com
candidemia. A baixa prevaléncia de pacientes com neoplasias hematolégicas neste
estudo se deve as caracteristicas da Instituicdo, que nao é centro de referéncia para
estas malignidades;

- As trés espécies mais prevalentes em pacientes com candidemia foram
Candida albicans, Candida parapsilosis e Candida tropicalis. Candida glabrata
ocorreu em 3,8%, e Candida krusei em 2,4%. Outras espécies pouco frequentes
foram Candida guilliermondii, Candida sake, Candida humicola, Candida famata,
Candida lusitaniae, Candida intermedia, Candida dubliniensis, Candida lypolitica,
Candida globosa e Candida valida. Trés pacientes tiveram fungemia por mais de
uma espeécie (1,5%): um caso de fungemia por Candida glabrata concomitante com
fungemia por Cryptococcus neoformans (0,5%), um caso de fungemia por Candida
albicans e Candida tropicalis (0,5%) e outro de Candida tropicalis e Candida
dubliniensis (0,5%). Esses dados estdo de acordo com estudos prévios confirmando
a emergéncia de espécies ndo-Candida albicans no Brasil e no mundo; assim como
em outros estudos brasileiros, foi baixa a prevaléncia de espécies com possivel
sensibilidade reduzida ou resisténcia ao fluconazol, como Candida glabrata e

Candida krusei;



- Fatores de risco descritos em outros estudos foram frequentemente
encontrados nos pacientes com candidemia neste estudo, como procedimentos
cirargicos, numero de antimicrobianos, uso de antimicrobianos de amplo espectro,
internacdo prévia em unidade de terapia intensiva, transfusdo de hemoderivados,
uso de bloqueadores H2 e corticosterdides, uso prévio de cateter venoso central,
cateter urinario, dieta enteral, ventilagdo mecanica e nutrigdo parenteral,

- Candidemia breakthrough (de escape) ocorreu em 9,5% de todos os
pacientes com candidemia;

- O exame do fundo de olho foi realizado em apenas 7,6% dos pacientes com
candidemia neste estudo, e em nenhum caso foi documentada alteragdo compativel
com endoftalmite por Candida;

- A mortalidade global entre os pacientes com candidemia neste estudo foi de

50,5%, semelhante aquela descrita em outros estudos.
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Candidemia comunitaria

- Os episddios de candidemia foram classificados como comunitarios em 9,0%
das vezes. O tempo mediano para a ocorréncia da candidemia nosocomial foi de
20,0 dias;

- As principais doencgas de base na populacdo de pacientes com candidemia
comunitaria foram cancer (47,4%) e insuficiéncia renal crénica (36,8%). Previamente
a candidemia, foi frequente nesse grupo o uso de cateter venoso central e
tratamento com hemodidlise, bem como o uso de antimicrobianos e o uso de
corticosterdéides. Insuficiéncia renal cronica (p<0,001) e hemodialise (p=0,027) foram
mais freqientes em pacientes com candidemia comunitaria do que naqueles com
candidemia nosocomial, ao contrario da realizacdo prévia de procedimentos
invasivos, mais comum no grupo de pacientes com candidemia nosocomial
(incluindo procedimentos cirdrgicos, uso de cateter venoso central, nutricdo
parenteral, ventilacdo mecanica invasiva, cateter urinario, cateter arterial, dieta
enteral e dreno de térax). Antimicrobianos foram também mais frequentemente
utilizados no grupo de pacientes com candidemia nosocomial, que também tiveram
com maior frequéncia, previamente a candidemia, bacteremia, ileo e sangramento
gastrointestinal. Uso de inibidores de bomba de prétons, internagcdo em unidade de
terapia intensiva, transfusdo de hemoderivados e necessidade de vasopressores
foram também mais freqlientes no grupo com candidemia nosocomial. Devido a
auséncia de grupo controle sem candidemia, é possivel que as diferengas
observadas sejam apenas diferengas naturais entre pacientes tratados dentro do
ambiente hospitalar ou fora dele; 119

- Candida parapsilosis foi a espécie mais prevalente nos pacientes com

candidemia comunitaria, uma espécie comumente associada a infeccdes



relacionadas a cateteres. Ndo se observou diferenca entre a distribuicdo das
espécies de Candida causando candidemia no grupo de pacientes com infeccéo
comunitaria ou nosocomial;

- A maioria dos pacientes com candidemia comunitaria havia sido
hospitalizada nos 60 dias que precederam a candidemia e, em 21,1% dos pacientes,
Candida foi isolada de cateter venoso central. Embora Candida pertenga a
microbiota da pele, é sabido que a frequéncia de colonizagdo se eleva durante
hospitalizagbes. E possivel que estes pacientes tenham sido colonizados durante
hospitalizagcbes prévias, e que as doencas de base, associadas ao uso de
antimicrobianos e procedimentos meédicos invasivos, possam ter facilitado o
desenvolvimento da candidemia;

- A gravidade do evento, medida pelo escore APACHE Il (em adultos), e a
mortalidade global foi a mesma em individuos com candidemia comunitaria e
nosocomial;

- Como consideracgao final, € importante salientar que, embora tenhamos aqui
separado os episodios de candidemia em “comunitarios” e “nosocomiais”, esta
classificagado é, de certa forma, arbitraria, visto ndo termos a pretensdo, com o
emprego da denominagédo “comunitaria”, de assegurar que a origem da infeccéo

tenha sido na comunidade, mas sim que a candidemia foi la manifesta;
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Candidemia em criancas

- A proporcéo de criancas entre os pacientes com candidemia nosocomial foi
de 40,8%. Entre estes, 19 (24,4%) eram neonatos, 76,5% dos quais eram
prematuros;

- As principais doencas de base nos pacientes pediatricos foram
malformagdes congénitas e cancer. Fatores de risco para candidemia foram
comumente encontrados nos pacientes pediatricos deste estudo, incluindo cateteres
venosos centrais, ventilagdo mecanica, cateter urinario, nutricio parenteral, uso de
antimicrobianos e procedimentos cirurgicos;

- Comparado com adultos, criancas com candidemia nosocomial foram mais
expostas a terapia antimicrobiana de amplo espectro, bloqueadores H2,
vasopressores, transfusdo de hemoderivados, cateter arterial, gastrostomia, dreno
de térax, cirurgia cardiotoracica, ventilagdo mecanica invasiva e nutricido parenteral;

- Espécies nao-Candida albicans foram a causa de 78,2% dos episddios de
candidemia nosocomial em criangas, em especial Candida parapsilosis (38,5%); a
frequéncia de candidemia nosocomial por Candida parapsilosis foi maior em
criangas do que em adultos (p=0,002), bem como o isolamento de Candida spp. de
cateteres (p=0,019);

- Criancas foram mais frequentemente tratadas para candidemia nosocomial
com anfotericina B desoxicolato do que adultos (p<0,001), que por sua vez foram
mais frequentemente tratados com fluconazol (p=0,013); estas diferengas podem
refletir preferéncias dos pediatras em tratar agressivamente candidemia em criancgas,
uma populacdo onde, muitas vezes, a toxicidade da anfotericina B € menor do que

em adultos;
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- A mortalidade 30 dias ap6s a candidemia foi maior em adultos do que em
criangas (p=0,005), realidade ja refletida em outros estudos na literatura;

- A proporgéo de adultos que ndo recebeu terapia antifungica foi maior do que
a de criangas (p=0,001), o que pode ter sido devido a mortalidade precoce

encontrada no grupo de adultos, ocorrida muitas vezes antes do diagnostico de

candidemia;
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Candidemia em pacientes com cancer

- A prevaléncia de cancer foi elevada no grupo de pacientes com candidemia
nosocomial (38,7%). Diferentemente de muitos estudos ja publicados sobre o tema,
onde pacientes com malignidades hematoldgicas predominam entre aqueles com
cancer e candidemia nosocomial, o diagndstico de tumores sélidos foi mais comum
neste estudo (77,0%), o que pode refletir as caracteristicas dos pacientes atendidos
na nossa Instituicao;

- A maioria dos pacientes com candidemia e tumores sélidos tinha diagnéstico
de doenca neoplasica nao-avangada (63,8%), e o principal sitio primario nos
pacientes com tumores sélidos foi o tubo digestivo (36,6%). O diagndstico mais
freqiente em pacientes com malignidades hematoldgicas foi leucemia aguda, o que
estd de acordo com dados encontrados na literatura. As neoplasias hematoldgicas
foram classificados como iniciais ou crénicas (35,3%), progressivas ou resistentes
(29,4%), linfoma estagio | ou Il (17,6%) e linfoma em estagio Il ou IV (17,6%);

- Espécies nao-Candida albicans causaram 59,1% dos episddios de
candidemia nosocomial em pacientes com cancer, principalmente Candida
parapsilosis (29,7%) e Candida tropicalis (13,5%); Candida glabrata e Candida
krusei foram infrequentes (2,7% cada). Nao se observou diferenca entre a
distribuicdo de espécies de Candida causando candidemia nosocomial entre
pacientes com ou sem cancer e entre pacientes com tumores solidos ou
malignidades hematoldgicas;

- Na estratificacdo de pacientes com candidemia nosocomial entre aqueles
com cancer ou outros diagndsticos, observou-se que pacientes com cancer foram
mais velhos e tiveram mais frequentemente neutropenia, mucosite, presenca de

cateter do tipo porth-a-cath e exposi¢ao a cefalosporinas de 42 geragao. Por outro
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lado, pacientes sem cancer tiveram maior exposicado a procedimentos invasivos,
antibioticos de amplo espectro, como glicopeptideos e carbapenémicos, e cirurgia;

- Entre os pacientes com candidemia nosocomial, uso prévio de
corticosterdides, quimioterapia e cefepima foi mais comum em pacientes com
malignidades hematologicas, comparando-se aos pacientes com tumores sélidos.
Por sua vez, cirurgias foram mais comuns em pacientes com tumores sélidos,
principalmente procedimentos cirurgicos envolvendo o trato gastrointestinal, o que
corrobora os dados encontrados na literatura;

- A mortalidade global entre os pacientes com candidemia nosocomial foi de
50,3%, similar entre pacientes com ou sem cancer e entre pacientes com tumores
sélidos ou malignidades hematoldgicas;

- Estes dados demonstram que pacientes com cancer e candidemia
nosocomial diferiram em varios aspectos quando estratificados de acordo com a
doenca de base. Mais estudos sdo necessarios para esclarecer os fatores de risco

para candidemia em pacientes com tumores solidos;
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Candidemia “de escape” (breakthrough)

- A prevaléncia de candidemia “de escape” (breakthrough) entre os pacientes
com candidemia nosocomial neste estudo foi de 10,5%. A baixa prevaléncia de
candidemia breakthrough neste estudo pode estar relacionada as caracteristicas da
Instituicdo, onde a prevaléncia de pacientes com malignidades hematoldgicas é
baixa e terapia antifungica profilatica ndo € uma pratica comum;

- A maioria dos pacientes com candidemia breakthrough vinha em uso de
anfotericina B desoxicolato, em doses terapéuticas, por periodo mediano de 6,5 dias;

- Espécies nao-Candida albicans foram a etiologia de 75% dos episddios de
candidemia nosocomial no grupo de pacientes com infec¢cao “de escape”. Candida
parapsilosis (30,0%) e Candida tropicalis (25,0%) foram os principais agentes
etiolégicos neste grupo;

- Quando os pacientes com candidemia nosocomial foram estratificados como
tendo infecgdo breakthrough ou nao-breakthrough, nao se observou diferenga com
respeito a sexo, idade, doencas de base, espécies de Candida causando
candidemia ou mortalidade global. Mucosite foi mais comum em pacientes com
candidemia breakthrough, que haviam estado na unidade de terapia intensiva por
maior periodo, tendo também recebido, por periodo mais prolongado, nutricdo
parenteral, ventilagcdo mecanica, cateter urinario e antimicrobianos, em especial
glicopeptideos e carbapenémicos. O isolamento de Candida spp. de sitios outros
que sangue foi mais frequiente em pacientes com infecgao breakthrough (p=0,028);
houve uma tendéncia a maior isolamento de Candida spp. de cateteres no grupo de

pacientes com candidemia breakthrough (p=0,057);
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- Apds o diagndstico de candidemia, o tratamento antifungico foi trocado na
maioria dos pacientes com candidemia breakthrough, através de incremento da
dose, adigao de antifungico ou troca para novo antifungico;

- Os dados sugerem que a fonte de candidemia breakthrough pode ser nao
apenas endogena, a partir do trato gastrointestinal, mas também exdgena. A
contribuigdo de cateteres venosos na génese de candidemia breakthrough merece

avaliagdo em novos estudos.
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7 ANEXOS

7.1 Instrumento de coleta dos dados

1. IDENTIFICAGAO

Nome: Registro:
Data de internacéo: [ Idade: Sexo: UM OF

Hospital: N° IPD: N° mestrado:

2. DADOS PRE-CANDIDEMIA

Condicoes predisponentes

Diabete melito 11 Sim[J Nao 1 NI
IRC 71 Sim[J Nao 7 NI
HIV 71 Sim[J Nao 7 NI [ UDI

CD4s: _ (ou numero de linfécitos: )
Neoplasia 11 SimQual: 1 Nao
Transplantado [l SimDe que:

Ha __ meses ) Nao O NI
Queimado 1 Sim(___ %) [ Nao "1 NI
Doenca inflamatdria intestinal 7 SimJ N&o 77 NI

Outras doencas Gl

Anormalidade estrutural GU [1 SimQual

"1 Néao 1 NI

Outras doencgas (pré-existentes)
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Dados microbiolégicos
Candida isolada PRE-CANDIDEMIA em outro foco (listar no quadro)

=] Urina T Pele 1 Vagina 1 Fezes 1 Oral
"1 Es6fago [ Cateter  [] Escarro
"1 Outros:

Data dos isolados:
1 Suspeita clinica sem isolamento Sitio(s):

Dados sobre a candidemia

Espécie: Data do primeiro isolado: /[
Método: [ Isolator® [ BacT/Alert® 77 NI
Tempo crescimento: h
Dados sobre a sensibilidade:
Mais de uma espécie [ SimQuais: 1 Nao 71 NI

Outras informagdes:

Dados clinicos
Motivos da internacao:

Fundo de olho 1 Sim 1 Nao 71 NI
Achados:
Unidade de internagao: 1 Clinica  [] Cirdrgica
Cirurgia 1 Sim 1 Nao O NI
Mucosite 1 Sim "1 Nao 71 NI
Diarréia 1 Sim 1 Nao 1 NI
ileo 1 Sim 1 N&o 7 NI
Hemorragia gastrointestinal 1 Sim 1 Nao 71 NI
Azotemia 1 Sim "1 Nao 71 NI
Leucopenia 1 Sim 1 Nao O NI
Min. albumina Max. glicemia
Neutropenia (< 1000) 1 Sim "1 Nao T1 NI
Resolucgao: 1 Sim 1 Nao O NI
N°de dias <1000: _ <500: < 100:

Valor no momento da candidemia:
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UTI 1 Sim 1) Nao O NI
Periodo:

Peso do paciente: kg [ NI

Drogas
Anfotericina ) Sim T Nao O NI
Anti-fungicos orais 0 Sim 7] Nao NI
Corticoterapia [ Sim 7 Nao T NI
Quimioterapia [ Sim 71 Nao O NI
Anti-acidos ) Sim T Nao NI
Bloqueadores H; [ Sim [ Nao NI
Inib. bomba prétons(1 Sim 1 Néo 71 NI

Outros
Hemodialise [l Sim [ Nao O NI
Dialise peritoneal 1 Sim 71 Néao T1 NI
Radioterapia ] Sim 1 Nao T NI
Transfusdes [ Sim ] Nao T NI

Datas:

Neonatos
DN: [/ [ Capurro/IG: Apgar Smin:
Via de parto: TN [ Ces. 71 NI
Complic. neonatais:
|Idade mae: Pré-natal: 7 Sim [0 N&o NI N°cons.:
Peso nasc.: kg [ PIG 0 AIG 0GIG

3. DADOS POS-CANDIDEMIA

Primeiras 24h
A Temp AFC A FR A PAM
A PAS A PAD
Outros exames disponiveis:
Internado na UTI? [ Sim 7 Nao 77 NI

VM [ NPT '] Vasopressor

Intervencdes
1 Sem tratamento especifico Data de inicio do tratamento: _ / [/

Outros dados sobre o tratamento: B

Necessitou: 1 UTI 0 VM O NPT ] Vasopressor
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Desfecho
1 Alta hospitalar Data: /| [/ Duracgdo total internacédo __ dias
1 Obito Data: _/ | Tempo seguimento: __ dias
1 Complicacdes
Quais?

4. TODOS OS CULTURAIS POSITIVOS

Data Sitio

Microorganismo (s)




5. PROCEDIMENTOS REALIZADOS e

Procedimento Data (inicio-fim)

Incluir os 30 dias que antecederam a candidemia até o final do seguimento (TOT,
SVD, flebotomia, cirurgias, CVC, SNG/SNE, drenos, entre outros).




6. ANTIMICROBIANOS UTILIZADOS

131

Farmaco

Inicio

Término

Numero de dias

Inclui dados dos 30 dias que antecederam a candidemia até o final do seguimento.

Para antifungicos, incluir a dose e a via.




CALCULO DO ESCORE APACHE Il

A = Escore fisiolégico agudo

132

Pontos +4 +3 +2 +1 0 +1 +2 +3 +4
Temperatura (°C) >41 39-40,9 38,5-38,9  36-38,4 34-35,9 32-33,9 30-31,9 <299
Presséo arterial média >160  130-159 110-129 70-109 50-69 <49
Freqiiéncia cardiaca >180 140-179 110-139 70-109 55-69 40-54 <39
Frequiéncia respiratéria  >50 35-49 25-34 12-24 10-11 6-9 <5
A-aPO,? >500 350-499 200-349 <200
Pa0," >70 61-70 55-60 <55
pH arterial >77 7,6-7,69 7,5-7,59  7,33-7,49 7,25-7,32 7,15-724 <71

5
Bicarbonato sérico >52 41-51,9 32-40,9 23-31,9 18-21,9 15-17,9 <15
Sadio sérico >180 160-179 155-159 150-154  130-149 120-129 111-119 <110
Potassio sérico >7 6-6,9 5,5-5,9 3,5-5,4 3-3,4 2,5-2,9 <2,5
Creatinina sérica >3,5 2-3,4 1,5-1,9 0,6-1,4 <0,6
Hematdcrito >60 50-59,9 46-49,9 30-45,9 20-29,9 <20
Contagem de >40 20-39,9 15-19,9 3-14,9 1-2,9 <1
leucécitos

15 — (escala Glasgow)

¥Se FiO, > 0,5
® Se Fi0, < 0,5

B = Ajuste para a idade

Idade (anos)

Pontos

<45
45-54
55-64
65-74
> 74

DO WN O

C = Ajuste para condicdes cronicas

Para qualquer um dos seguintes (5 pontos cada):*

1. Cirrose hepatica comprovada por bidpsia

2. Insuficiéncia cardiaca (classe funcional IV da NYHA)

3. Doenga pulmonar obstrutiva crénica (DPOC) grave (hipercapnia, uso de oxigénio domiciliar)

4. Dialise cronica
5. Imunodepresséo

@ Adicionar 2 pontos se cirurgia eletiva ou neurocirurgia, e 5 pontos se cirurgia de emergéncia

Escore APACHE lltotal =A+B +C =
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Abstract

Objectives: To define demographic data, underlying diseases and risk factors
associated with candidemia in Santa Casa Complexo Hospitalar, in the period
comprising 02/17/1995 to 12/31/2003; to identify Candida species involved in these
episodes; and to determine overall mortality among these patients.

Methods: retrospective cohort study with the inclusion of all consecutive cases of
candidemia that were diagnosed in Santa Casa Complexo Hospitalar in the period of
1995-2003. For inclusion in this study, patients had to have signs and symptoms
temporarily related to the isolation of Candida in blood culture obtained from a
peripheral vein.

Results: 210 patients with candidemia were included in this study (91.0% of these
infections were classified as nosocomial). Female sex was more prevalent (51.4%)
and median age was 41.0 years-old. Cancer was the main underlying disease (solid
tumors 30.5%, hematological diseases 9.0%). Candida albicans was the main
Candida species (38.1%), followed by Candida parapsilosis (27.6%), and Candida
tropicalis (15.7%); Candida glabrata occurred in 3.8%, and Candida krusei in 2.4%.
Surgical procedures occurred in 43.8%, central venous catheters 74.8%, urinary
catheter 57.1%, invasive mechanical ventilation 48.6%, and parenteral nutrition
33.8%; the median number of antibiotics prescribed was 4.0 (glycopeptides 54.3%,
carbapenems 25.7%). Most of the patients with outpatient candidemia (52.6%) had
been in the hospital in the 60 days preceding candidemia, and Candida was isolated
from catheters in 21.1%; chronic renal failure (p<0.001) and hemodialysis (p=0.027)
were more common in the outpatient group than in the nosocomial group; Candida
species distribution was similar among groups. In the comparison to adults, pediatrics

with nosocomial candidemia were more frequently exposed to large-spectrum
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antibiotics (p<0.001), invasive mechanical ventilation (p=0,002), and parenteral
nutrition (p<0.001). Nosocomial candidemia caused by Candida parapsilosis was
more common in pediatrics (p=0.002), as well as Candida isolation from catheters
(p=0.019); pediatrics were more frequently treated with amphotericin B than adults
(p<0,001), who received mostly fluconazole (p=0.013). In patients with nosocomial
candidemia, previous treatment with steroids (p=0.004), chemotherapy (p<0.001),
and cefepime (p=0.004) were more common in hematological patients, compared
with patients with solid tumors; otherwise, surgeries were more frequent in the latter
(p<0.001), mainly in the gastrointestinal tract (p=0.016); Candida species distribution
was similar among groups. Breakthrough candidemia occurred in 10.5% of patients
with nosocomial candidemia; most of these patients were in use of amphotericin B,
with doses in the therapeutic range, for a mean period of 9.6 days; Candida isolation
from sites other than blood was more frequent in breakthrough patients (p=0.028).
The overall mortality among patients with candidemia was 50.5%, with no difference
regarding nosocomial or outpatient infection, cancer or other underlying diseases,
and breakthrough or non-breakthrough infection. Mortality was higher in adults than
in pediatrics (p=0.005).

Conclusion: Species other than Candida albicans were the main agents of
candidemia in this study; similar to other Brazilian studies, the prevalence of species
such as Candida glabrata and Candida krusei was low. Risk factors for candidemia
described in other studies were frequently found in our patients, and the distribution
of these risk factors differed according to the underlying characteristics of the
patients. The mortality rate among patients with candidemia was similar to that found

in the medical literature, higher in adults than in pediatrics.
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