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1. INTRODUCCION






1.1. Candidemia. Perspectiva global y magnitud del problema

La candidemia es una de las manifestaciones clinicas mas frecuentes de la infeccion
fungica invasora, con una incidencia globalmente superior a la aspergilosis y una
importante relevancia clinica, debido a que se asocia a una elevada morbi-mortalidad y
a un incremento del coste econédmico sanitario (1-3).

La incidencia real de esta infeccidon es dificil de precisar porque oscila notablemente
entre los diferentes estudios epidemioldgicos, variando especialmente entre zonas
geograficas, centros hospitalarios y en el transcurso del tiempo (4). En conjunto, suele
afectar a un colectivo de pacientes con unos factores de riesgo predisponentes bien
determinados (inmunodepresién, presencia de CVC, nutricidon parenteral, antibidticos
de amplio espectro y antecedente de cirugia, especialmente abdominal). Por ello, es
una infeccion muy frecuentemente de adquisicién nosocomial o bien relacionada con
los cuidados sanitarios (5).

En el norte de Europa y Canada, la incidencia estimada por estudios prospectivos de
tipo poblacional se sitla entre aproximadamente unos 3 a 10 casos por 100.000
habitantes/afio. Estas cifras son muy inferiores a las descritas en algunas areas
metropolitanas de Estados Unidos (30,9 casos/100.000 habitantes/afio en Baltimore
en el afio 2008 o 14,1 casos/100.000 habitantes/afio en Atlanta durante el mismo
periodo de tiempo) (Tabla 1) (1, 6-13). En cualquier caso, todos los estudios suelen
coincidir en que la incidencia de candidemia alcanza cifras maximas en los extremos de
edad y es especialmente relevante en los pacientes afectos de una enfermedad
neoplasica, neonatos y en aquellos ingresados en las UCIs (4). Ademas, se trata de una

infeccion en constante evolucién, sujeta a constantes cambios epidemiolégicos
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relacionados estrechamente con las practicas sanitarias. Asi por ejemplo, el progresivo
envejecimiento de la poblacidon sometida a procedimientos invasivos podria explicar el
aumento de la incidencia de candidemia detectado en el norte de Europa (6, 8, 13), el
creciente protagonismo de los pacientes mayores de 60 afios como poblacién afectada
(8, 13, 14), o bien, la importancia de los enfermos hospitalizados en plantas
convencionales, médicas y quirdrgicas, como poblacién susceptible de desarrollar una
candidemia (15). Por todo ello, se podria decir que la poblacion en riesgo de tener una
candidemia es amplia, heterogénea y, ademas, podria estar extendiéndose a grupos
hasta ahora considerados poco habituales.

Asimismo, otro de los aspectos mas preocupante de la candidemia es su elevada
mortalidad. A pesar de que en la uUltima década se han producido mejoras en la
atencidn sanitaria de los pacientes y se han introducido como opcidn terapéutica las
equinocandinas, farmacos que poseen una potente actividad fungicida y escasos
efectos secundarios, la mortalidad a los 30 dias sigue siendo del 30-40% (6, 7, 16), o
incluso superior en los pacientes mas graves como los ingresados en las UCls (17, 18).
Asi pues, la candidemia sigue constituyendo un problema de salud clinicamente
relevante que precisa de estrategias preventivas y terapéuticas dirigidas a los grupos
de mads riesgo, para asi mejorar el prondstico de los pacientes con esta infeccion tan

grave.
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Tabla 1. Incidencia de candidemia y distribucién de especies de Candida en estudios

poblacionales recientes realizados en Europay América del Norte (6-13, 19)

Region Aiios Incidencia® Distribucidn y porcentaje
de las principales especies de Candida
EUROPA
C. krusei MC. tropicalis m C. parapsilosis = C. glabrata M C. albicans
100
90 -
Finlandia ~ 2004-07  2,6-3,1 %0 . ! s -
19 bo3 14,8
Suecia 2005-06 4,2 70 1 ’ 28,5 —
60 22,7 16 ,
Escocia 2005-06 4,8 50 -
40 -
Islandia 2000-11 4,4-7,6 | |67 67,7
jg eld 52
Dinamarca 2010-11 8,8-10,1b 10 ) l
Noruega 2004-12  3,2-4,3 0 - ' ‘ ‘ [ '
Finlandia Suecia Escocia Islandia Dinamarca Noruega
(%)
AMERICA DEL NORTE
100
lowa 1998-01 6 90 1
(EUA) 80
Quebec 2003-05 3 70 +—— 20
(Canada) 60 -
50 - 25 30
Atlanta 2008-13 14,1-9,5° 40 - |
(EUA) 30 -
20 -
Baltimore ~ 2008-13  30,9- 14,4° 10 m
(EUA) 0 I T T T

(%)

lowa

Quebec Atlanta Baltimore

® La incidencia poblacional se muestra por nimero de casos por 100.000 habitantes/afio

® Esta incidencia estd calculada incluyendo un porcentaje global de 1,6 a 1,8% de especies que
no pertenecen al género Candida
“Indica descenso de la incidencia de candidemia entre los afios 2008 y 2013
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1.2. Aspectos microbiolégicos con implicacidn clinico-terapéutica

Respecto a la etiologia de la infeccidn, cinco especies de Candida son responsables de
mas del 90% de los casos de candidemia (C. albicans, C. glabrata, C. parapsilosis, C.
tropicalis y C. krusei) y, entre ellas, C. albicans es globalmente la especie mas
frecuentemente detectada (aproximadamente entre un 32 y un 68%) (Tabla 1). Sin
embargo, esta informacion en si misma es poco util ya que la distribucidon de las
especies de Candida depende de factores geogréficos y climaticos, de la exposicidén
previa del paciente a antifungicos y de la epidemiologia local de la cada unidad de
hospitalizacién (2, 20). Desde el punto de vista practico, el aspecto de mayor interés es
conocer la distribucién local de especies y disponer de la identificacidén de la especie de
Candida lo antes posible. De hecho, la sensibilidad intrinseca de cada especie de
Candida a los antifungicos es predecible. Por ello, esta informacién puede ser utilizada
como guia en la seleccién o en el cambio de un farmaco antifungico empirico, incluso
antes de saber la sensibilidad in vitro del patégeno detectado.

Por otra parte, cuando se comparan estudios que describen cifras de resistencia, ha de
tenerse en consideracion que en los Ultimos afios se han producido cambios en los
puntos de corte de sensibilidad de las especies de Candida (Tabla 2). Asi pues, en una
misma cohorte podemos encontrar cambios en el porcentaje de resistencias descritos
segun se hayan usado los criterios del CLSI previos al 2012 o los actualizados de
acuerdo al EUCAST (21-23).

A modo de resumen, en el afio 2007 el EUCAST establecié que los puntos de corte
para C. albicans, C. parapsilosisy C. tropicalis a fluconazol tenian que ser < 2 mg/L para

cepas sensibles y > 4 mg/L para cepas resistentes (24). Estos puntos de corte no sélo
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eran notablemente inferiores a los determinados por el CLSI (< 8 mg/L para cepas
sensibles y > 64 mg/L para cepas resistentes) (25), sino que ademas, por primera vez,
se alertaba del hecho que fluconazol podia ser un tratamiento no dptimo para la
candidemia producida por C. glabrata, tanto por sus valores de CMI intrinsecamente
mas elevados, como por su capacidad de desarrollar resistencias durante el
tratamiento. Aun y cuando posteriormente, en el afio 2012, se armonizaron los puntos
de corte de EUCAST y CLSI para fluconazol en las principales especies de Candida [< 2
mg/L para cepas sensibles y > 4 mg/L para cepas resistentes, en caso de C. albicans, C.
parapsilosis 'y C. tropicalis (26)], la categoria de cepa sensible a fluconazol
practicamente desaparecid para C. glabrata. De esta manera, surgid la duda de si
fluconazol podia ser una opcién de tratamiento para C. glabrata. Esta cuestidon es, aun
en la actualidad, una incégnita que no tiene respuesta y que puede condicionar
limitaciones en la préctica clinica. En primer lugar, fluconazol sigue siendo uno de los
antifungicos mas usados como tratamiento empirico de la candidemia en pacientes
hemodindmicamente estables, pero también como farmaco para la secuenciacién a via
oral tras un tratamiento con equinocandinas o polienos (27-29). En segundo lugar, C.
glabrata constituye la especie diferente de C. albicans mas frecuentemente detectada
en el norte de Europa, en EUA y en Canada donde representa un 15-30% de todos los
casos (6-13, 30, 31), cifra que podria estar incluso aumentando (8, 10, 31). Finalmente,
se conoce que el uso prolongado de equinocandinas, la principal alternativa
terapéutica a fluconazol, puede ir vinculado al desarrollo de cepas de C. glabrata
resistentes a estos antifungicos (32). Este hecho constituye por si solo un problema

terapéutico ya que dejaria como Unica opcién de tratamiento a los polienos, fdrmacos
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con un perfil de efectos secundarios mas desfavorable. En definitiva, la eficacia clinica
de fluconazol para C. glabrata es un tema de debate. Por este motivo se dedicard un
apartado de la presente tesis doctoral para profundizar sobre el conocimiento de este
problema.

Por ultimo, otro aspecto microbioldgico relevante es la menor sensibilidad in vitro a las
equinocandinas que tiene C. parapsilosis en comparacion al resto de especies (33). En
estos casos, fluconazol parece ser el tratamiento recomendado debido al riesgo
tedrico de una mayor frecuencia de fracasos terapéuticos si se usan las
equinocandinas (34). Estas consideraciones podrian ser clinicamente relevantes v,
ademads, determinar la seleccién del tratamiento antifungico en paises con alta
prevalencia de C. parapsilosis, como en Latinoamérica, en Australia y en el sur de
Europa (5, 16, 35-38).

En resumen, cada especie de Candida tiene unas caracteristicas microbioldgicas
propias que le confiere una mayor o menor sensibilidad intrinseca a cada uno de los
antifungicos, lo que puede ayudar tanto en las decisiones terapéuticas a nivel
empirico, como en las encaminadas a definir el tratamiento etiolégico mas apropiado

para cada paciente.
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Tabla 2. Guia para interpretar la sensibilidad in vitro para fluconazol y anidulafungina

de los aislados de Candida spp. segun criterios de CLSI o EUCAST

CRITERIOS ANTIGUOS CRITERIOS VIGENTES
de CMI (mg/L) de CMI (mg/L)
CLSI M27-S3 (2008) CLSI M27-54 (2012) EUCAST
(25) (26) (39)°
Fluconazol S< SDD R2 S< SDD R2 S< R>
C. albicans 8 16-32 64 2 4 8 2 4
C. glabrata 8 16-32 64 - <32 64 0,002 32
C. parapsilosis 8 16-32 64 2 4 8 2 4
C. tropicalis 8 16-32 64 2 4 8 2 4
C. krusei® - - - - - - - -
Anidulafungina S R S | R S R
C. albicans 2 2 0,25 0,5 1 0,03 0,03
C. glabrata 2 2 0,12 0,25 0,5 0,06 0,06
C. parapsilosis 2 2 2 4 8 0,002 4
C. tropicalis 2 2 0,25 0,5 1 0,06 0,06
C. krusei 2 2 0,25 0,5 1 0,06 0,06

CMI= Concentraciéon minima inhibitoria; S= sensible; | o SDD= intermedio o sensibilidad
dependiente de la dosis; R= resistente

®En EUCAST la categoria de sensibilidad intermedia no estda descrita en la tabla. Serian
los valores comprendidos entre la categoria sensible y resistente

® Esta especie es considerada intrinsecamente resistente a fluconazol

1.3. Factores prondsticos de mortalidad. Aspectos clave del manejo de la candidemia
Los factores prondsticos asociados a la mortalidad en la candidemia han sido
ampliamente estudiados. Sin embargo, las estrategias terapéuticas son las Unicas
variables que podrian modificarse para mejorar la supervivencia de estos pacientes. En
este sentido, existe suficiente evidencia cientifica para recomendar el inicio precoz de
un tratamiento antifungico (40-42) y el control del foco de la infeccion (43), como
pilares basicos del manejo de la candidemia. Otra cuestién mas discutible seria
establecer si el control del supuesto foco de infeccién conlleva siempre la retirada del
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CVC o si el tratamiento de primera eleccién ha de ser siempre una equinocandina, tal y
como recomienda actualmente la guia europea (44) y como ha sugerido el estudio de
Andes et al (45). De hecho, no hay ningln ensayo clinico aleatorizado que demuestre
una clara superioridad de un farmaco antifungico respecto a otro (equinocandina,
fluconazol y anfotericina B liposomal) (46-48). No obstante, ciertos analisis post-hoc
sugieren una mayor eficacia de las equinocandinas en comparacion con fluconazol en
los pacientes mds graves (49), incluso para el tratamiento de la candidiasis invasiva
producida por especies altamente sensibles a los antifungicos como C. albicans (50). En
cualquier caso, el uso prolongado e indiscriminado de las equinocandinas y, en
general de cualquier antifungico, estd estrechamente relacionado con la potencial
aparicion de resistencias. Asi pues, el proceso final de seleccién del tratamiento
antifungico ante un episodio de candidemia dependerd no sélo de las caracteristicas
propias del paciente y de su gravedad clinica, sino también de la epidemiologia y el
patrén de resistencias locales y de los pardmetros farmacocinéticos propios del

farmaco.

1.4. Candidemia en Espana. Justificacion del estudio.

Las consideraciones mencionadas en los apartados anteriores permiten deducir que la
epidemiologia de cada zona geogréfica es un conocimiento bdsico que influye
directamente en el manejo médico de la candidemia. Sin embargo, obtener esta
informacién de manera representativa permitiendo detectar auténticas diferencias
geograficas, requiere de la realizacién de estudios poblacionales que recojan todos los

episodios de candidemia de un drea concreta (4, 51). En Espafia, hasta el momento de
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la presente tesis doctoral, los Unicos estudios con este disefo habian sido realizados en
el area de Barcelona (afios 2002-2003) (5) y en la zona de Andalucia (afnos 2005-2006)
(52). La metodologia usada habia sido similar a la desarrollada previamente en EUA
por el Centers for Diseases Control and Prevention (53, 54). Posteriormente, la
epidemiologia de la fungemia en Espafa ha sido estudiada fundamentalmente en un
estudio multicéntrico de 44 hospitales (estudio FUNGEMYCA) (55), que se centrd
principalmente en aspectos microbioldgicos y que, ademads, podia incluir sesgos de
seleccion al incorporar Unicamente casos procedentes de hospitales terciarios. Es
decir, en el momento en que se inicid el presente trabajo, a mediados del afio 2010, no
existian conocimientos de la epidemiologia ni de la resistencia a antifungicos
procedentes de un estudio poblacional a nivel nacional y, mucho menos, estimaciones
de incidencia o bien informacién actualizada de las caracteristicas clinicas y manejo
terapéutico de la candidemia en la poblacion espafola. Ademads, existia una
preocupacién creciente por el posible incremento de la resistencia adquirida a
antifungicos (a los azoles y a la posibilidad de aparicion de resistencia a las
equinocandinas), asi como de un posible aumento de cepas intrinsecamente menos
sensibles a fluconazol como C. glabrata, tal y como se estaba documentando en el
norte de Europa, principalmente en Dinamarca (56).

Ante el escenario expuesto, con lagunas de conocimiento a nivel epidemiolégico,
microbioldgico y clinico-terapéutico, en mayo del afio 2010 se puso en marcha el
primer estudio poblacional en Espafia que proporcionaba informacién nacional
representativa a partir de los datos obtenidos de cinco grandes dreas metropolitanas

(Barcelona, Bilbao, Madrid, Sevilla y Valencia). El estudio fue denominado con el
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acronimo CANDIPOP vy fue registrado en el ClinicalTrials.gov con el cédigo
NCT01236261 (Anexo 1).

Las publicaciones resultantes del andlisis de los datos procedentes de la cohorte de
pacientes del estudio CANDIPOP serdn la base que constituye la presente tesis

doctoral:

= El primer articulo, “Epidemiology and predictive factors for early and late
mortality in Candida bloodstream infections: a population-based surveillance
in Spain” proporciona una visién global del problema describiendo la incidencia,
la epidemiologia, el manejo terapéutico y el prondstico de los pacientes con

candidemia en nuestro entorno geografico

= Los articulos segundo y tercero, “Impact of therapeutic strategies on the
prognosis of candidemia in the intensive care unit “ y “Epidemiology and
outcome of candidaemia in patients with oncological and haematological
malignancies: results from a population-based surveillance in Spain” se
centran en dos subpoblaciones de alto riesgo de adquisicion de candidemia,
como son los enfermos adultos ingresados en las UCls y los pacientes con una
neoplasia oncohematoldgica de base. El objetivo de ambos trabajos es permitir
optimizar las estrategias terapéuticas a grupos poblacionales con caracteristicas

propias diferenciales
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Por ultimo, el cuarto articulo, “Propensity score analysis of the role of initial
antifungal therapy in the outcome of Candida glabrata bloodstream
infections” evalla la eficacia de fluconazol como tratamiento inicial de la
candidemia por C. glabrata. Su objetivo final es valorar la posibilidad de usar
este antifungico como tratamiento empirico de la candidemia, aun y cuando no

se pueda descartar esta especie de Candida

28



29



30

2. HIPOTESIS DE TRABAJO
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Todos los articulos que constituyen la tesis doctoral siguen una misma linea de trabajo

basada en las siguientes hipotesis:

La distribucién de especies de Candida y el patrén de resistencia a los
antifungicos de las cepas de candidemia detectadas en Espana podria diferir de
la observada en otras zonas de Europa. Estas diferencias podrian ser relevantes
para la eleccién de un tratamiento antifungico adecuado y tener un impacto
sobre el prondstico de la infeccidn

Conocer los factores que se relacionan con la evolucion de los enfermos
afectados de una candidemia puede contribuir a mejorar su manejo
terapéutico y reducir la elevada mortalidad relacionada con la infeccion
Identificar caracteristicas clinicas, epidemiolégicas y de manejo clinico propias
de ciertos grupos poblacionales o de ciertas etiologias de candidemia podria
permitir elaborar recomendaciones terapéuticas especificas para estos

pacientes
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El objetivo general de la presente tesis doctoral es aportar una informacién clinico-
epidemioldgica basica que permita optimizar el manejo terapéutico de la candidemia,
adaptandose a la propia epidemiologia de Espana y a las caracteristicas de grupos
poblacionales concretos o de etiologias especificas. Para ello, se hard un especial
énfasis en la descripcidn y el andlisis de los factores modificables relacionados con la

mortalidad con la intencién de intentar mejorar el prondstico de los pacientes.

Objetivos especificos

= Proporcionar una visidon actualizada de la incidencia de candidemia, su
epidemiologia y frecuencia de resistencia a los antiflngicos en Espafia a partir de
datos obtenidos en cinco grandes dreas metropolitanas: Barcelona, Bilbao, Madrid,
Sevilla y Valencia

= Determinar la existencia de rasgos caracteristicos de distribucion de especies y
patrén de sensibilidad a antifungicos de la candidemia en subgrupos poblacionales
concretos: pacientes ingresados en las UCIs y pacientes con neoplasia
oncohematoldgica de base

= Analizar los factores prondsticos que influyen en la mortalidad y, especificamente,
el impacto que tienen las principales estrategias terapéuticas recogidas en las guias
clinicas (tratamiento antifungico y retirada del CVC) en la mortalidad precoz y
tardia de la infeccidn

= Evaluar si el uso de fluconazol como tratamiento inicial de un episodio de
candidemia por C. glabrata se asocia con un peor pronostico (evaluado por criterios

de mortalidad y fracaso terapéutico)
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= |dentificar puntos de mejora en la implementacion de las estrategias terapéuticas

en la practica clinica habitual
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4.1. Poblacién, ambito del estudio y disefo del estudio CANDIPOP

El estudio CANDIPOP se realizé en cinco de las principales dareas metropolitanas de
Espana: Barcelona, Bilbao, Madrid, Sevilla y Valencia entre el 1 mayo del 2010 y el 30
de abril del 2011. Todos los episodios de candidemia detectados en cualquiera de los
29 hospitales participantes (Anexo 2) [drea de referencia de 9.498.980 habitantes,
aproximadamente un 20% de la poblacién espafiola segun datos del censo nacional del
ano 2011 (57)] fueron registrados para el estudio. Se trataba de un estudio de
naturaleza observacional, multicéntrico y prospectivo, disenado con un enfoque
poblacional. El principal objetivo era obtener una informacion representativa de las
zonas geograficas incluidas y potencialmente orientativa de la situacion en el resto de
Espana. Asi pues, los hospitales participantes constituian los centros relevantes de
cada una de las 5 dreas metropolitanas y se considerd despreciable la probabilidad que

ocurriera un episodio de candidemia en otros hospitales no incluidos.

4.2. Recogida de la informacidén

Los episodios de candidemia eran detectados en los laboratorios de microbiologia de
los hospitales participantes y comunicados a un investigador clinico. Este investigador
era el responsable de confirmar el caso de candidemia, solicitar el consentimiento
informado al paciente y recoger la informacidon demografica, microbioldgica y clinica
necesaria en un cuaderno de datos previamente definido (Anexo 3). Todo el proceso
era supervisado en cada una de las ciudades por uno o dos investigadores
colaboradores (ej: la doctoranda en el area de Barcelona) para verificar la correcta

recogida de los datos, asegurar la inclusion de todas las candidemias mediante la
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realizacién de auditorias trimestrales y coordinar el envio de cepas detectadas al CNM
en Majadahonda, Madrid para su posterior estudio microbioldgico. Todos los pacientes
eran seguidos hasta su fallecimiento (si este se producia antes de cumplir 30 dias
después del diagndstico), o como minimo hasta un total de 30 dias después del
hemocultivo inicial. Cuando el cuaderno de recogida de datos estaba completo, los
investigadores colaboradoes de cada ciudad introducian los datos codificados en una
aplicaciéon informatica creada especificamente para el estudio (pagina web de acceso:

http://www.fundacionseimcgesida.org/estudios/candipop/index.asp).

4.3. Definiciones

El episodio de candidemia se definié como la deteccidon de especies de Candida en
cualquier hemocultivo extraido por venopuncién en un paciente que presentara signos
o sintomas de infeccion. La deteccién de la misma especie de Candida después de 30
dias del hemocultivo inicial, o bien, una especie diferente de Candida en un mismo
paciente durante el seguimiento fueron considerados como episodios distintos.

El diagndstico de candidemia de catéter se establecid segun los criterios de la IDSA
(58). Estos criterios incluyen: 1) exudado purulento del punto de insercidn del catéter
con cultivo positivo para la misma especie de Candida obtenida en el hemocultivo; 2)
cultivo semi-cuantitativo de la punta del catéter positivo (> 15 UFC); 3) hemocultivos
cuantitativos de sangre extraida del catéter que mostraran una relacion de 3:1 de UFC
respecto a los hemocultivos de muestras obtenidas simultdneamente por venopuncion
periférica; 4) tiempo diferencial de crecimiento de Candida entre el hemocultivo de la

extraccién periférica y la del catéter con un valor igual o superior a 2 horas.
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Considerar el tiempo diferencial como criterio diagndstico en casos de candidemia
puede ser controvertido. Pocos estudios han evaluado su utilidad en las infecciones
flingicas vy, por lo tanto, no es un criterio universalmente aceptado (59). Sin embargo,
se utiliza rutinariamente en la practica clinica para diagnosticar las infecciones
relacionadas con los catéteres cuando no es posible la retirada del dispositivo
intravascular y, ademas, un estudio reciente ha analizado su aplicabilidad también en
casos de candidemia mostrando una sensibilidad y especificidad global aceptables
(85% y 82 %, respectivamente) (60).

Los focos secundarios de candidemia precisaron de la confirmacion microbiolégica del
mismo aislado de Candida spp. en el presumible origen de la infeccién, en caso
contrario fueron clasificados como candidemias de foco primario o desconocido.

La gravedad clinica del episodio se evalué en todos los casos el dia de la candidemia
mediante la determinacion de la puntuacion de Pitt (61) (que valora los siguientes
items: temperatura corporal, presion arterial, necesidad de ventilacion mecanica, fallo
cardiaco y nivel de consciencia) y la presencia de shock séptico o sepsis grave (62, 63).
La puntuacion del APACHE Il se determind sdélo para los enfermos hospitalizados en las

UCls (64).

4.4. Estudios microbioldgicos

De cada episodio de candidemia se estudio la cepa o cepas de Candida obtenidas en el
primer hemocultivo. Las cepas detectadas en los centros participantes fueron
guardadas a -702C y enviadas al CNM, para confirmar la identificacion de especie y

realizar las pruebas de sensibilidad antifungica.
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La identificaciéon de especie se realizdé mediante métodos moleculares con la
secuenciacion de las regiones ITS 1 y 2 del ADN ribosomal. Las regiones ITS 1y 2
fueron directamente amplificadas por PCR desde una suspensiéon de levaduras y
secuenciadas usando cebadores o “primers” universales (65, 66). En caso de
discordancia entre el resultado microbioldgico local y el del CNM, se usd la
identificacion de especie del CNM.

La sensibilidad antifungica in vitroy la CMI de los aislados de Candida fue determinada
mediante el método de microdilucidon propuesto por el European Committee on
Antimicrobial Susceptibility Testing-Subcommittee on Antifungal Susceptibility Testing
(EUCAST-AFST, documentos EDef 7.1 y EDef 7.2) (67, 68) en el CNM vy, posteriormente,
por CLSI M27-A3 (69) en el Hospital Universitario Gregorio Maraidn, Madrid. Los
antifungicos evaluados fueron los siguientes: anfotericina B y flucitosina (Sigma
Aldrich, Madrid, Espafa); fluconazol, voriconazol vy anidulafungina (Pfizer
Pharmaceutical Group, NewYork, NY, EUA); itraconazol (Janssen Pharmaceutical
Research and Development, Madrid, Espafia); posaconazol y caspofungina (Merck &
Co., Inc., Rahway, NJ, EUA) y micafungina (Astellas Pharma, Inc., Tokyo, Japon).

La interpretacién de la sensibilidad a los antifungicos se ha realizado segun los puntos
de corte establecidos por el EUCAST, usando las versiones actualizadas al momento de
la publicacién (version 6.1 para los Trabajos 1, 2 y 3; version 8.0 para el Trabajo 4) (39,
70). Para los objetivos de la presente tesis doctoral, las cepas se han clasificado en dos
categorias: “sensibles” o “no sensibles” a fluconazol (incluyendo en esta ultima
categoria las cepas con sensibilidad intermedia o bien resistentes). Brevemente, C.

albicans, C. tropicalis y C. parapsilosis han sido consideradas como sensibles a
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fluconazol si la CMI es <2 mg/L, C. krusei ha sido considerada intrinsecamente
resistente y C. glabrata se ha clasificado como intermedia o bien resistente ya que no
hay suficiente evidencia para considerar que la poblacion salvaje de esta especie sea
sensible a fluconazol. En el caso de C. guilliemondii no se han establecido puntos de
corte especificos para fluconazol, pero debido a la escasa evidencia que este
antifungico sea una buena opcidn terapéutica para esta especie, se decidio
considerarla de manera similar a C. glabrata. Respecto a las equinocandinas, debido a
la variacion interlaboratorio de la determinacion de la CMI para caspofungina, EUCAST
no ha establecido puntos de corte para este antifungico. En estos casos, los aislados
sensibles a anidulafungina y micafungina fueron considerados también como sensibles
a caspofungina.

En definitiva, estos criterios de sensibilidad in vitro, junto con la dosificacion del
farmaco antifungico administrado, han sido la base para catalogar como adecuado o

inadecuado el tratamiento antifungico de los episodios de candidemia (Tabla 3).
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Tabla 3. Definiciones usadas para clasificar el tratamiento antifungico en pacientes con

candidemia

Tratamiento antiflingico

Tratamiento adecuado®

Fluconazol (ajustado segun funcidn renal)
>400 mg/dia (6 mg/kg/dia) para las cepas sensibles

Equinocandinasb
Anidulafungina 200 mg de dosis de carga, seguido de 100 mg/dia
Caspofungina 70 mg de dosis de carga, seguido de 50 mg/dia
Micafungina 100 mg/dia
Anfotericina B liposomal 3 mg/kg/dia

Tratamiento inadecuado
Ausencia de tratamiento antifungico
Dosis subdptimas de fluconazol
<400 mg/dia (< 6 mg/kg/dia) para cepas sensibles
Cualquier dosis de fluconazol para cepas no sensibles (sensibilidad intermedia o
resistente), C. glabrata o C. krusei

% La dosificacién considerada como adecuada en la poblacién pediétrica se ha definido
segun la guia europea del ESCMID (71)

®En las especies de Candida sin puntos de corte establecidos por el EUCAST, se ha
extrapolado la interpretacion a partir de la sensibilidad de anidulafungina

4.5. Estimacion de incidencias

Se calcularon las incidencias poblacionales, tanto a nivel global como estratificadas por
grupos de edad y por zonas geograficas. Dichas incidencias fueron definidas como
numero de episodios por 100.000 habitantes, usando como denominador el nimero
de personas residentes en las dreas metropolitanas segun los datos del censo nacional
del afio 2011 (57). También se calcularon las incidencias hospitalarias de candidemia
expresadas por 1.000 admisiones hospitalarias-afio o bien 10.000 estancias
hospitalarias-afio, usando como denominador la suma de los datos suministrados por

cada hospital durante el periodo de estudio.
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4.6. Analisis estadistico

Las variables categoricas se expresaron como numero y porcentaje y se compararon
con el test de Chi-cuadrado o bien con el test exacto de Fisher, seguin fuera necesario.
Las variables continuas se definieron como mediana y rango intercuartilico y se
compararon con la prueba T de Student o con la prueba no paramétrica U de Mann-
Whitney, segun correspondiera.

Para identificar los factores asociados a la mortalidad se realizd un analisis
multivariado mediante un modelo de regresion logistica. Sélo se considerd un Unico
episodio de candidemia por paciente (el primero). La hipétesis planteada fue que la
mortalidad a largo plazo estd altamente condicionada por las caracteristicas basales
del huésped (4, 72, 73), hecho que podria disminuir la estimacion del beneficio de las
estrategias terapéuticas cuando se evaltan tardiamente a los 30 dias. Por este motivo,
en todos los trabajos de la tesis, el impacto de las estrategias terapéuticas ha sido
valorado de manera precoz (a los 7 dias o excepcionalmente a los 14 dias en caso de
limitacidn por tamafio muestral). Sin embargo, a diferencia del estudio previo realizado
también por nuestro grupo (5), se decidié no excluir de este analisis multivariado a los
pacientes fallecidos durante las primeras 48 horas. Si bien es cierto que en este
periodo dificilmente se puede disponer del resultado del hemocultivo positivo e
implementar unas estrategias terapéuticas dirigidas, numerosos estudios han
demostrado el beneficio de iniciar un tratamiento antifingico en las primeras horas
tras la obtencién de la muestra para el hemocultivo (40-42). Por lo tanto, estos
pacientes fueron incluidos en todos los andlisis iniciales y se valord a posteriori la

posibilidad de realizar subanalisis complementarios con su exclusion.
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El nivel de significacidon estadistica se establecié con un valor de p < 0,05. El analisis
estadistico se realizd con el programa SPSS, versiéon 15.0 (Chicago, IL, EUA), con el
programa de software STATA, versién 13.0 (Stata Corp, College Station, TX, EUA), o
bien, con el software de R comander, versién 3.0.3 (R Project Statistical Computing,

http://www.r-project.org/), segun el trabajo y tipo de analisis.

4.7 Aspectos éticos: confidencialidad de datos y consentimiento informado

La recogida de datos sobre los episodios de candidemia se realiz6 mediante unos
cuadernos previamente definidos. La informacién se introdujo posteriormente en una
base de datos informatica mediante un sistema de codificacién que garantizaba su
confidencialidad. De esta manera sélo el investigador de cada hospital podia relacionar
un episodio concreto con la identificacién personal del paciente y su correspondiente
historia clinica. El estudio fue aprobado por el comité ético de los centros participantes
siendo necesario el consentimiento informado para que sus datos fueran introducidos
en la base de datos y para que las cepas de Candida pudieran ser enviadas al CNM para

su posterior estudio.
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Este apartado muestra un resumen de los resultados mas relevantes de cada uno de
los trabajos de investigacién que conforman la presente tesis doctoral. Puede

encontrarse una copia de los articulos originales en el apartado 11 de esta tesis.

TRABAJO 1:

Epidemiology and predictive factors for early and late mortality in Candida
bloodstream infections: a population-based surveillance in Spain.

Puig-Asensio M, Padilla B, Garnacho-Montero J, Zaragoza O, Aguado JM, Montejo M,
Mufoz P, Ruiz-Camps |, Cuenca-Estrella M, Almirante B on behalf of the CANDIPOP
project and GEIH-GEMICOMED (SEIMC) and REIPI.

Clinical Microbiology and Infection. 2014;20(4): 0245-54.

Entre mayo de 2010 y abril de 2011 se detectaron 773 episodios de candidemia en 5
areas metropolitanas de Espafia, lo que proporcionaba una incidencia poblacional
estimada de 8,1 episodios/100.000 habitantes/afio, y unas incidencias hospitalarias de
0,89 episodios/1.000 admisiones y 1,36 episodios/10.000 estancias hospitalarias. Las
incidencias poblacionales mas elevadas se observaron en los extremos de edad: en los
nifios de edad inferior a 1 afio (96,4 episodios/100.000 habitantes/afio) y en los
adultos con edades comprendidas entre los 71 y 80 afios (26,5 episodios/100.000
habitantes/afio).

De los 773 episodios detectados, 21 no pudieron ser incluidos en el andlisis
epidemioldgico ni de factores de riesgo asociado a la mortalidad porque los pacientes

no dieron su consentimiento informado para participar en el estudio. Asi pues,
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finalmente se analizaron 752 episodios de candidemia en 729 pacientes (23 pacientes
presentaron mas de un episodio) y 766 cepas de Candida (14 episodios con 2 especies
diferentes de Candida en el hemocultivo inicial).

La distribucion de especies fue la siguiente: C. albicans (348, 45,4%), C. parapsilosis
(191, 24,9 %), C. glabrata (103, 13,4%), C. tropicalis (59, 7,7%), C. krusei (15, 2%) y otras
especies de Candida (50, 6,5%). La sensibilidad a fluconazol fue del 79% (excluyendo
las cepas de sensibilidad intermedia o resistente). Sin embargo, C. albicans y C.
parapsilosis raramente fueron clasificadas como no sensibles a fluconazol, con una CMI
>4 mg/L (1% y 5%, respectivamente). Asimismo, la presencia de resistencia a las
equinocandinas fue casi anecddtica [4 cepas: 1 C. albicans (0,3%), 1 C. glabrata (1%) y 2
C. tropicalis (3,4%)] y una Unica cepa de C. kefyr (0,1%) fue resistente a la anfotericina
B liposomal.

En los episodios en que se pudo demostrar el origen de la infeccién, la candidemia
relacionada con el catéter fue el foco mas frecuente (258 de 752 episodios, 34,3%). La
candidemia secundaria a otros focos fue poco frecuente: uroldgico (40, 5,3%) y
abdominal (25, 3,3%). Globalmente, los azoles fueron los farmacos mas
frecuentemente usados como tratamiento antifungico de inicio (46,1%), seguido de las
equinocandinas (27,1%). El tratamiento antifungico adecuado se empezdé en las
primeras 48 horas en el 57,1% de los episodios. Por otra parte, el CVC fue retirado
precozmente (<48 horas) en el 47,8% de los pacientes con dicho factor de riesgo. Se
realizaron hemocultivos de control en el 67,5% de los episodios-pacientes que

sobrevivieron mas de 2 dias.
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La mortalidad acumulada tras presentar un primer episodio de candidemia fue del
12,8% a los 7 dias y del 30,6% a los 30 dias. El andlisis multivariado de los factores
asociados a la mortalidad en la poblacién adulta e infantil (edad superior a 1 aino),
demostré que la implementacion precoz (< 48h tras la extraccion del hemocultivo
positivo inicial) de las estrategias terapéuticas recomendadas en las guias clinicas, es
decir, un tratamiento antifungico adecuado (OR 0,51, 1C95% 0,27-0,95) y la retirada del
CVC (OR 0,43, IC95% 0,21-0,87) estaban asociados con una menor mortalidad a los 7
dias. Sin embargo, la mortalidad tardia (8-30 dias) estaba asociada con factores
propios del paciente (edad creciente e inmunosupresion), signos indirectos de
disfuncién organica (intubacion orotraqueal o terapia renal sustitutiva), una
presentacion clinica grave de la infeccidon (sepsis grave o shock séptico) y un foco
primario de la candidemia.

En resumen, la candidemia continda siendo una infeccién grave asociada con una
mortalidad considerable. Sin embargo, nuestros resultados confirman que el mal
prondstico de la infeccidén estd altamente condicionado por la fragilidad clinica basal
de los pacientes. Debemos centrar los esfuerzos en actuar sobre los factores
modificables, especialmente mejorando la adherencia a las guias clinicas: instaurar un
tratamiento antifungico adecuado de manera precoz y valorar retirar el CVC como

posible foco de la candidemia.
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TRABAJO 2:

Impact of therapeutic strategies on the prognosis of candidemia in the intensive care
unit

Puig-Asensio M, Pemdn J, Zaragoza R, Garnacho-Montero J, Martin-Mazuelos E,
Cuenca-Estrella M, Almirante B, on the behalf of CANDIPOP Project, GEIH-GEMICOMED
(SEIMC) and REIPI.

Critical Care Medicine. 2014; 42 (6): 1423 - 1432.

Este subandlisis del estudio poblacional CANDIPOP esta formado por una cohorte de
168 episodios de candidemia detectados en pacientes adultos (> de 18 afios de edad)
gue estaban hospitalizados en las UCls.

Las especies de Candida que se detectaron con mas frecuencia fueron: C. albicans (90,
52%), C. parapsilosis (41, 23,7%), C. glabrata (22, 12,7%) y C. tropicalis (10, 5,8%). Un
79,2% de las cepas (137 de 173) fueron sensibles a fluconazol, mientras que la
resistencia a equinocandinas fue infrecuente [1/90 (1,1%) de C. albicansy 1/22 (4,5%)
de C. glabratal.

Se pudo establecer el origen de la candidemia en 75 de los 168 episodios (44,6 %),
siendo la infeccidn relacionada con el CVC (58 episodios, 34,5%) el foco mas frecuente.
La mayoria de los de los episodios de candidemia (159, 94,6%) fueron tratados con
antifungicos (equinocandinas en el 50%, seguido en frecuencia por fluconazol en el
35,7%). Sin embargo, de los 162 episodios observados en pacientes portadores de un
CVC como factor de riesgo de adquisicion de la candidemia, Unicamente en 77 (47,5%)

se realizd una retirada precoz (primeras 48 horas) del dispositivo intravascular. Esta
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cifra aun fue inferior en los episodios de pacientes que necesitaron técnicas de
depuracion extrarenal, o bien, los que presentaron sepsis grave o shock séptico en el
debut de la candidemia (30,8% vs 52,8%, p=0,016 y 37,5% vs 62,1%, p=0,002,
respectivamente).

La mortalidad acumulada a los 7 y 30 dias fue del 16,5% y 47%, respectivamente. En el
analisis multivariado, después de ajustar el modelo por el indice de gravedad APACHE
I, la implementacion de una estrategia combinada precoz (<48horas) de tratamiento
antifungico adecuado y retirada del CVC se asocié con una menor mortalidad a los 7
dias (OR 0,27, 1C95% 0,08-0,91). Los factores asociados con una mortalidad tardia (8-30
dias) dependieron de condiciones propias del huésped y de su estado basal: la edad
(OR 1,04, 1C95% 1,01-1,07), intubacion orotraqueal (OR 7,24, 1C95% 2,24-23,40),
terapia renal sustitutiva (OR 6,12, IC95% 2,24-16,73) y un foco primario de la
candidemia (OR 2,51, 1C95% 1,06-5,95).

Asi pues, estos resultados confirman un alto porcentaje de especies diferentes a C.
albicans (48%) en las UCls de Espaina. Sin embargo, esta epidemiologia se caracteriza
por un claro predominio de C. parapsilosis, que constituye la segunda especie causante
de candidemia. A pesar de que la mortalidad asociada a la candidemia adquirida en las
UCIs es elevada, las comorbilidades basales de los pacientes juegan un papel
importante en su prondstico. La estrategia combinada de inicio precoz de un
tratamiento antifungico adecuado junto con la retirada del CVC pueden contribuir a

disminuir la mortalidad precoz en este tipo de poblacion.
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Comentarios relacionados con el trabajo 2
Como aspectos complementarios de esta memoria, se afaden en el apartado Anexo 4
una Editorial y una Carta al Editor que se publicaron conjuntamente con el presente

trabajo y que profundizan en su contenido:

= En la Editorial titulada “Management of candidemia: getting better, but not
there yet” Leroy et al revisan algunos de los resultados clave de nuestro
estudio. Asimismo, realizan una reflexion sobre ciertas limitaciones en la
interpretacion de los mismos asi como de la problematica actual y potenciales

puntos de mejora del manejo clinico de la candidemia en las UCls.

= En la Carta al Editor titulada “What is the impact of catheter removal on the
outcome of non-catheter-related candidemia?“ se cuestiona el beneficio de la
retirada del CVC en todos los casos de candidemia. En la respuesta “The
authors reply” se muestra la dificultad en analizar esta estrategia terapéutica
en los estudios observacionales y se razona la aplicabilidad de los resultados del

trabajo original en la practica clinica diaria.
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TRABAJO 3:

Epidemiology and outcome of candidaemia in patients with oncological and
haematological malignancies: Results from a population-based surveillance in Spain
Puig-Asensio M, Ruiz-Camps |, Fernandez-Ruiz M, Aguado JM, Mufioz P, Valerio M,
Delgado-Iribarren A, Merino P, Bereciartua E, Fortun J, Cuenca-Estrella M, Almirante B;
on the behalf of CANDIPOP Project, GEIH-GEMICOMED (SEIMC), and REIPI.

Clinical Microbiology and Infection. 2015 May;21(5):491.e1-491.e10

De los 729 pacientes que sufrieron un episodio de candidemia en el estudio
CANDIPOP, 238 (32,6%) ocurrieron en pacientes adultos (= 16 aifios) con una neoplasia:
195 (82%) con un tumor de érgano sélido y 43 (18%) con neoplasia hematolégica.

En comparacién con los pacientes con un tumor de érgano sdlido, los pacientes con
neoplasias hematoldgicas habian recibido con mas frecuencia quimioterapia (53,5% vs
17,4%, p<0,001) o corticosteroides (41,9% vs 21%, p<0,001) y estaban neutropénicos
en el momento de la candidemia (44,2% vs 1,5%, p<0,001). Globalmente, la
candidemia de brecha (después de 3 o mas dias de recibir un farmaco antifungico)
sucedié en un 14,8% de los pacientes con neoplasia. La presencia de una infeccién
diseminada se detecté en 18 (7,6%) de los pacientes (14% en neoplasia hematoldgica
vs. 6,2% en pacientes con un tumor de érgano sélido, p=0,106).

Las especies de Candida mas frecuentemente detectadas fueron las diferentes a C.
albicans, tanto en el grupo de pacientes con un tumor de érgano sélido como en los
hematoldgicos (55,6 % vs 71%, respectivamente, p=0,056). Asi pues, después de C.

albicans, C. tropicalis fue la segunda especie predominante (22,2%) en los pacientes
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hematoldgicos, mientras C. parapsilosis (20,7%) y C. glabrata (19,2%) lo fueron en los
pacientes con un tumor de drgano sdlido. En total, un 27,6% de las cepas detectadas
se clasificaron como no sensibles a fluconazol (resistentes o con sensibilidad
intermedia), dos cepas con la mutacién del gen FKS (1 C. tropicalis y 1 C. glabrata)
fueron resistentes a las equinocandinas y 1 cepa de C. kefyr fue resistente a la
anfotericina B liposomal.

Respecto a las estrategias terapéuticas, el uso de fluconazol como tratamiento
antifungico de primera eleccion vy la retirada del CVC de manera precoz (< 48 horas)
fue mas frecuente en los pacientes con un tumor de érgano sélido en comparacion con
los hematoldgicos (60% vs 27,9%, p< 0,001 y 51% vs 29,7%, p=0,020, respectivamente).
La mortalidad acumulada a los 7 y 30 dias tras el hemocultivo inicial fue del 12,2% vy
31,5 %, respectivamente, y no difirié entre ambos grupos de pacientes con neoplasia.
El analisis multivariado del impacto de las estrategias terapéuticas en la mortalidad se
realizé en la cohorte de pacientes con CVC. Después del ajuste del modelo por
potenciales factores de confusién, se evidencié que el inicio precoz de un tratamiento
antifungico adecuado junto con la retirada del CVC se asocid a una disminucion de la
mortalidad tanto a los 7 dias (OR 0,05, 1C95% 0,01-0,42) como a los 30 dias (OR 0,27,
IC95% 0,16-0,46). Dicha asociacion permanecio estable (OR 0,34, 1C95% 0,20-0,59) al
repetir el modelo multivariado excluyendo los fallecidos en las primeras 48 horas, es
decir, al excluir los pacientes en los que podria no haberse implementado ningln
tratamiento dirigido por desconocimiento del resultado de los hemocultivos,

disminuyendo asi un sesgo a favor de las estrategias terapéuticas.
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En conclusidn, los pacientes con neoplasia, en especial los pacientes con una neoplasia
hematoldgica, tienen un claro predominio de especies diferentes a C. albicans como
especies causantes de candidemia. En la cohorte, un 27,6% de las cepas fueron no
sensibles a fluconazol y un 14,8% de los pacientes tuvieron fungemia de brecha, lo que
indica la necesidad de estudios epidemioldgicos periddicos para actualizar el patrén de
resistencias y asi poder adecuar el tratamiento antifiungico empirico. En el paciente
con neoplasia no neutropénico las recomendaciones terapéuticas tendrian que ser
similares a las de la poblacién general, ya que la retirada del CVC junto con el

tratamiento antifungico precoz estan asociadas con una menor mortalidad.
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TRABAIJO 4:

Propensity score analysis of the role of initial antifungal therapy in the outcome of
Candida glabrata bloodstream infections

Puig-Asensio M, Fernandez-Ruiz M, Aguado JM, Merino P, Lora-Pablos D, Guinea J,
Martin-Davila P, Cuenca-Estrella M and Almirante B, on behalf of the CANDIPOP
Project, GEIH-GEMICOMED (SEIMC) and REIPI

Antimicrobial Agents and Chemotherapy. 2016 (en prensa).

Del total de 752 episodios de candidemia detectados en el estudio poblacional
CANDIPOP, 94 correspondieron a un primer episodio de infeccion monomicrobiana por
C. glabrata en pacientes adultos (> 16 afios). De esta cohorte, se seleccionaron para el
analisis los 69 pacientes que recibieron un tratamiento antifungico inicial con
fluconazol (n=34), o bien, con una equinocandina y/o anfotericina B liposomal (n= 35),
durante un minimo de 2 dias consecutivos.

En el grupo de fluconazol, la mayoria de pacientes recibieron una dosis subéptima del
farmaco (< 800 mg/dia) segin las recomendaciones actuales de tratamiento de la
candidemia por C. glabrata [200 mg/dia en 1 caso (2,9%) y 400 mg/dia en 28 (82,4%)].
En comparacioén con los pacientes del grupo de fluconazol, los pacientes incluidos en el
grupo de equinocandina/anfotericina B liposomal tuvieron unas caracteristicas que
sugerian una mayor gravedad de la presentacién clinica de la candidemia o del estado
basal: inmunosupresién (25,7% vs 5,9%, p=0,024), ingreso en la UCI (37,1% vs 17,6%,
p=0,070), presencia de CVC (82,9% vs 64,7%, p=0,086). No hubo diferencias respecto a

la demora en el inicio del tratamiento antifungico (mediana 2 dias en ambos grupos) o
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respecto al porcentaje de pacientes en los que se controld el foco de origen de la
candidemia tras haber iniciado el tratamiento antifungico (77,1 vs 82,4%, p=0,591). Sin
embargo, los pacientes en el grupo de fluconazol tuvieron con mas frecuencia (55,9%
vs 28,6%) y de manera mas precoz (mediana de 3 vs 7 dias) un cambio de tratamiento
antifungico a otro régimen.

En conjunto, la mortalidad a los 14 dias y el fracaso terapéutico al tratamiento
antifungico (variable compuesta de mortalidad a los 14 dias y/o candidemia
persistente tras 48 horas de haber iniciado el antifingico) fueron del 13% (9/69) y
34,8% (24/69), respectivamente. En el analisis multivariado, después de ajustar los
grupos de tratamiento por las caracteristicas basales de los pacientes mediante el
método del propensity-score, el uso de fluconazol no se relaciond con un peor
prondstico de los pacientes: OR ajustada de mortalidad a 14 dias de 1,16 (IC95% 0,22-
6,17) y OR ajustada de fracaso terapéutico de 0,83 (IC95% 0,27-2,61).

En conclusién, el uso de fluconazol como tratamiento inicial de una candidemia por C.
glabrata no se asocia con una peor evolucién clinica de los pacientes. Estos resultados
podrian respaldar la utilidad clinica del fluconazol como opcidn de tratamiento
empirico en los pacientes estables sin exposicidn previa a los azoles. Sin embargo, en
caso de no poder descartar una candidemia por C. glabrata, ha de tenerse la

precaucion de optimizar las dosis de fluconazol a 800 mg/dia.
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6. DISCUSION
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Una vez expuestos los resultados de los trabajos, procederemos a hacer una discusién

conjunta siguiendo el orden de los objetivos de la tesis.

6.1. Proporcionar una vision actualizada de la incidencia de candidemia, su
epidemiologia y frecuencia de resistencia a los antiflingicos en Espafa a partir de
datos obtenidos en cinco grandes dreas metropolitanas: Barcelona, Bilbao, Madrid,

Sevilla y Valencia

6.1.1. Incidencia

El estudio poblacional sobre candidemia en Espaia (estudio CANDIPOP) es el primer
trabajo que proporciona una estimacion de la incidencia de esta infeccion en Espaiia,
con un resultado entre el afio 2010-2011 de 8,1 casos/100.000 habitantes/afio y una
alta variabilidad entre las 4reas metropolitanas incluidas (desde 5,9 casos/100.000
habitantes/afio en Sevilla hasta 11,5 casos/100.000 habitantes/afio en Valencia) (74).

Si se comparan estas cifras con estudios poblacionales contemporaneos realizados en
otros paises, la incidencia en nuestro medio es similar a la descrita en Dinamarca (8,8 a
10,1/100.000 habitantes/afio en los afios 2010 y 2011, respectivamente) (8), pero
contrasta con la baja incidencia descrita en otros paises del norte de Europa (media
aproximada de 3-5,7/100.000 habitantes/afio) (6, 7, 11-13) o las altas tasas detectadas
en EUA (13,3 casos/100.000 habitantes/afio en Atlanta y 26,2 casos/100.000
habitantes/afio en Baltimore en los afios 2008-2010) (14). En conjunto, es posible que
todas estas oscilaciones de incidencia estén influidas por aspectos demogréficos de la

poblacién y por el nimero de sujetos en riesgo de desarrollar una candidemia. De
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hecho, este es el argumento que se ha usado para explicar el aumento progresivo de la
incidencia de la candidemia en ciertos estudios longitudinales (1, 8). Sin embargo,
también es factible que otros factores como las medidas de control de la infeccion
nosocomial y la prevencion de la infeccién relacionada con los CVCs (9), la frecuencia
de extracciéon de hemocultivos (7), o bien, la sensibilidad del sistema de cultivo
utilizado (13, 75) jueguen un papel en las variaciones temporales y regionales de las
estimaciones de incidencia.

Otro aspecto importante para discutir es cdmo se distribuye la incidencia de la
candidemia en la poblacién. La mayoria de estudios coinciden en mostrar una tasa de
incidencia mas elevada de los pacientes situados en los extremos de edad. Sin embargo,
uno de los hallazgos mas relevantes del estudio CANDIPOP fue encontrar un pico
excepcionalmente elevado en la poblacién de edad inferior a 1 afio (96,4
casos/100.000 habitantes/afio), cifra marcadamente superior a la observada en otros
estudios de Europa (6,9 a 20,7 casos/100.000 habitantes/afio) (6-8, 13), en el estudio
previo de Barcelona (38,8 casos/100.000 habitantes/afio) (5) e incluso en EUA (16,6
casos/100.000 habitantes/afio a 46,2 casos/habitantes/afio) (9, 14). De hecho, este
resultado difiere de la tendencia actual a considerar la poblacion mayor de 60 afios
como el grupo mas frecuentemente afecto de una candidemia (8, 13) y contrasta con
el descenso de la contribucion infantil en la tasa global de incidencia de candidemia
observado en EUA (14) (Figura 1). Es posible que la incidencia en nuestra poblacién
infantil esté ligeramente sobrevalorada porque todas las zonas geograficas incluian
hospitales pediatricos de referencia. Sin embargo, la alta prevalencia de C. parapsilosis

en este grupo también podria sugerir la existencia de brotes nosocomiales y la
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necesidad de mejorar los programas de control de la infeccion nosocomial en las UCls

neonatales (76, 77).

Figura 1. Distribucién de la incidencia poblacional de candidemia por grupos de edad
en el estudio CANDIPOP (A) y comparado con estudios de otros paises del norte de

Europa (B)
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6.1.2. Epidemiologia y distribucidn por especies de Candida

Respecto a la distribucidon por especies de Candida, la epidemiologia descrita en el
estudio CANDIPOP no muestra grandes diferencias respecto a la observada en otros
estudios espaiioles realizados durante la ultima década (5, 52, 55). Nuestros resultados
demuestran que actualmente menos de la mitad de los episodios son causados por C.
albicans y que, ademas, C. parapsilosis se consolida como la segunda especie mas
frecuentemente detectada en Espafia (5, 55) (Figura 2). Esta epidemiologia,
concordante con la observada en Latinoamérica, en Australia y en el sur de Europa (16,
35-38) podria ser un rasgo diferencial respecto al norte de Europa, EUA y Canadj,
donde C. parapsilosis juega un papel menos importante y es sustituida por C. glabrata
gue pasa a ser la especie diferente a C. albicans predominante (6-13, 30, 31). Sin
embargo, no se puede descartar que exista, también en nuestro medio, una tendencia
hacia un aumento del porcentaje de C. glabrata. Segun resultados del estudio
CANDIPOP, C. glabrata causa actualmente un 13,4% de los episodios, mientras que a
inicios de la década de los afios 2000 representaba aproximadamente un 9% de los
aislados (5, 78). Aunque es dificil extraer conclusiones definitivas de estudios que
abarcan disefios y d&reas geogréficas tan dispares, esta informacién puede ser
clinicamente relevante. Tal y como ya se ha comentado, C. glabrata presenta una
sensibilidad intrinsecamente disminuida a los azoles mientras que C. parapsilosis
presenta una sensibilidad disminuida a las equinocandinas. Por lo tanto, el constante
cambio en la distribucién etiolégica de las especies de Candida causantes de
candidemia hace necesario realizar de manera periddica estudios de vigilancia

epidemioldgica. El conocimiento actualizado de la epidemiologia local, tanto a nivel
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poblacional, como en cada institucion sanitaria o en cada zona geografica, ofrece una
ayuda considerable en el momento de aplicar las guias de practica clinica y contribuye

a elegir el tratamiento antifungico empirico en los pacientes con candidemia.

Figura 2. Distribucién de las cinco principales especies de Candida y el porcentaje
global de cepas no sensibles a fluconazol segln diferentes estudios espanoles (5, 52,

55, 74)
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6.1.3. Frecuencia de resistencia a los antifungicos

Ademads de la distribucidon de especies previamente mencionada, conocer el patron de
resistencia a los antifungicos es también indispensable para optimizar las estrategias
terapéuticas. Los resultados del CANDIPOP muestran que la proporcidon de cepas
sensibles a fluconazol es notablemente inferior a la determinada en estudios espafioles
realizados previamente. En el estudio poblacional de Barcelona en el ano 2002-2003
(5) y en el FUNGEMYCA (55) mas del 90% de las cepas de Candida fueron clasificadas
como sensibles a fuconazol, cifra que habria disminuido a menos del 80% segun los
datos actuales. Aunque este hecho podria causar una cierta preocupacién sobre el
incremento de resistencia adquirida a este antifungico, los resultados han de ser
valorados con precaucion. En primer lugar, el proyecto CANDIPOP es el primer estudio
espafiol que utiliza los nuevos puntos de corte de sensibilidad propuestos por el
EUCAST (70) que, tal y como se ha comentado anteriormente, son considerablemente
inferiores a los criterios de CLSI antiguos usados en estudios previos (25). Ademas, el
porcentaje global de cepas estrictamente resistentes a fluconazol (CMI > 4 mg/L para
C. albicans, C. parapsilosis y C. tropicalis o CMI > 32 mg/L para C. glabrata) fue
aproximadamente del 7% (79). Este hecho sugiere que la disminucidn de la sensibilidad
estd altamente condicionada por un incremento de las cepas con sensibilidad
intermedia y, muy posiblemente, por la consideracidon actual de C. glabrata como
especie no sensible a fluconazol. En segundo lugar, en el presente estudio se detectd
un porcentaje de resistencia a fluconazol inesperadamente elevado para C. tropicalis
(22%), resultado que ademads contrasta con los estudios de sensibilidad repetidos a

posteriori por la metodologia CLSI (1,7%) (79). Una posible explicacién para estas
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discrepancias podria ser el fuerte efecto trailing (crecimiento residual) que tienen in
vitro las cepas de C. tropicalis y que dificulta la determinacién de los valores de la CMI,
especialmente por la metodologia EUCAST.

Por todo ello, se podria concluir que si bien la proporcién en Espafia de cepas no
sensibles a fluconazol ha aumentado respecto a publicaciones previas, la resistencia
propiamente dicha es baja (7%) e infrecuente para las especies mas habituales en
nuestro medio (C. albicans y C. parapsilosis). Ademds, también la resistencia actual a
las equinocandinas es anecddtica. No obstante, este podria ser un problema
emergente en los casos de exposicion prolongada a estos antifungicos v,
particularmente, para las infecciones causadas por C. glabrata (80). De hecho, algunos
centros terciarios de Estados Unidos ya han documentado que un 12%-18% de sus
cepas de C. glabrata son resistentes a equinocandinas o tienen la mutacién en el gen
FKS que las predispone al fallo terapéutico (32, 81). Por este motivo, las recientemente
publicadas guias americanas de la IDSA recomiendan, aunque con poca evidencia
cientifica, comprobar la sensibilidad a las equinocandinas en los pacientes que han
recibido tratamiento previo con estos antifingicos (28). Aun asi, ha de tenerse en
consideracién que en Europa la tasa global de resistencia de C. glabrata a las
equinocandinas es aun baja (inferior al 4%) (80), muy posiblemente condicionado por
diferencias en el uso de los antifungicos en comparacion con EUA. Por ello, es
importante optimizar el uso y la duracidon del tratamiento o la profilaxis de estos
farmacos. Con esta estrategia es posible que se pueda limitar el tedrico incremento de
resistencia a las equinocandinas y reservarlas para los casos en que realmente sea

necesario.
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En resumen, el estudio CANDIPOP es el primer estudio que ofrece una perspectiva
actualizada de la incidencia, epidemiologia y patréon de resistencias a los antifungicos
de la candidemia en Espana, permitiendo asentar las bases para optimizar y adaptar
las estrategias terapéuticas a nuestro propio entorno geografico. Es cierto que los
resultados no son extrapolables fuera de las areas de estudio y que, ademas, pueden
existir variaciones entre territorios, hospitales y a lo largo del tiempo. Sin embargo, en
conjunto, es posible que el predominio de C. parapsilosis afiadido a una baja tasa
global de resistencias a fluconazol pueda determinar que este antifungico sea aun de

utilidad en un gran nimero de casos de candidemia.

6.2. Determinar la existencia de rasgos caracteristicos de distribucion de especies y
patron de sensibilidad a antifiingicos de la candidemia en subgrupos poblacionales
concretos: pacientes ingresados en las UCIs y pacientes con neoplasia

oncohematoldgica de base

Los pacientes ingresados en las UCIs y los enfermos con una neoplasia son dos grupos
especialmente vulnerables para desarrollar una candidemia, debido a que suelen tener
varios de los factores de riesgo para adquirir la infeccién. De hecho, nuestros
resultados confirman que aun actualmente un tercio de las candidemias se producen
en pacientes de la UCI y que un porcentaje similar de pacientes tienen una neoplasia
de base, especialmente un tumor de drgano sdlido. Sin embargo, hasta la presente
tesis doctoral, no existian estudios previos espafioles que hubieran estudiado de

manera exhaustiva la distribucién de especies de Candiday el patrén de resistencias a

71



los antifungicos en estas dos poblaciones concretas de pacientes. Asi pues, existia un
déficit de conocimiento local para poder adecuar el tratamiento antifungico empirico

segun nuestra propia epidemiologia.

6.2.1 Pacientes ingresados en las UCls

En el andlisis de la cohorte de pacientes adultos ingresados en las UClIs, la distribucion
de especies de Candida fue similar a la descrita en la totalidad de la poblacién del
proyecto CANDIPOP. A pesar de que casi la mitad de los casos fueron producidos por
especies diferentes a C. albicans, entre ellas fue C. parapsilosis la especie mas
frecuentemente detectada (23,7%). Este hallazgo puede estar relacionado con diversas
causas. En primer lugar, C.parapsilosis se relaciona frecuentemente con factores de
riesgo especificos como la nutricién parenteral y los dispositivos intravasculares, muy
habituales en los pacientes de las UCls. Ademas, el incremento de las equinocandinas
como tratamientos antifungicos de primera eleccién (20, 82), o bien, la posible
existencia de brotes nosocomiales (83) también podrian haber contribuido al
predominio de esta especie. En cualquier caso, estudios previos ya han demostrado
gue la epidemiologia en los pacientes de las UCIs no suele diferir significativamente de
la de pacientes hospitalizados en plantas convencionales (55, 84). Es decir, que la
distribucién de especies de Candida de las UCIs acostumbra a ser paralela a la
epidemiologia local de la zona, tal y como también sugieren nuestros resultados. Por
todo ello, aunque existe una preocupacion el aumento de especies diferentes a C.

albicans (85), la frecuencia de C. parapsilosis en las UCls espafiolas deberia ser
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considerado como un elemento de relativo buen prondstico debido a su menor
virulencia y a la eficacia demostrada de las pautas de tratamiento habituales (76, 86).

Respecto al patréon de resistencia a antifungicos, tal y como era de esperar por la
distribucién de especies descrita y por el hecho de que la profilaxis universal en los
pacientes de las UCIs no estd indicada (28, 44), la sensibilidad a fluconazol fue de
nuevo similar a la cohorte global del CANDIPOP (79%). Los motivos de este porcentaje
relativamente bajo de sensibilidad ya han sido expuestos anteriormente en esta tesis.
Sin embargo, este patrdon de sensibilidad adquiere una especial relevancia en las UCls,
donde un error en la seleccidn del tratamiento inicial se podria relacionar con una peor
evolucidn clinica debido a la extrema fragilidad de estos pacientes. En este sentido, se
ha sugerido que la infradosificaciéon de fluconazol en las cepas menos sensibles se
podria asociar a un peor prondstico (87). Por el contrario, las equinocandinas no
precisan ajuste de dosis por insuficiencia renal, poseen escasas interacciones
farmacoldgicas y ademas podrian ser mas eficaces que fluconazol en este subgrupo de
pacientes especialmente graves y vulnerables (49). Por todo ello, no es de extrafiar
gue en el 50% de nuestros episodios de las UCls el tratamiento inicial fuera una
equinocandina, cifra que podria incluso ir en aumento segun alguna serie reciente (88).
Sin embargo, también ha de tenerse en consideracién que el tratamiento empirico con
equinocandinas en un contexto epidemiolégico como el de nuestro entorno, con una
alta prevalencia de C. parapsilosis, podria ser cuestionable. Afortunadamente, y a
pesar de la menor sensibilidad in vitro de esta especie, existe cierta evidencia que el
uso empirico de equinocandinas no tiene un impacto negativo en el prondstico de los

pacientes con una infeccién por C. parapsilosis (89). Asi pues, aunque el tratamiento
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Optimo de una candidemia por C. parapsilosis sea posiblemente el uso de fluconazol, la
decisidon de seleccionar inicialmente una equinocandina en los casos de inestabilidad

hemodindmica no tendria que suponer un problema en la préctica clinica diaria.

6.2.2. Pacientes con enfermedad neopl3sica

Los pacientes con enfermedad neopldsica, en especial los afectos de procesos
hematoldgicos, constituyen un grupo poblacional con caracteristicas claramente
diferenciales. Durante anos, el uso de profilaxis antifiungica con azoles en pacientes
hematoldgicos de alto riesgo ha condicionado una diminucidon de la incidencia de
candidemia y de la mortalidad asociada (90, 91). Sin embargo, esta estrategia muy
posiblemente ha influido en la etiologia de la infeccidn fungica y en el porcentaje de
resistencias a fluconazol (20, 34, 92). En este sentido, también nuestros resultados
coinciden en mostrar que en los pacientes hematoldgicos es habitual que C. albicans
sea una causa poco frecuente de candidemia (29,8%). Ademas, C. tropicalis constituye
una de las especies diferentes de C. albicans mas frecuentemente aislada (93),
posiblemente debido a su mayor capacidad invasiva desde el tracto gastrointestinal
(86, 94). Por el contrario, los pacientes con tumores de drgano sélido tienen una
distribucién de especies donde C. albicans es aun una especie comun (44,4% de los
episodios en comparacién con un 45,4% en la cohorte global del CANDIPOP), mientras
que C. parapsilosis y C. glabrata son las especies diferentes de C. albicans mas
frecuentes. Es decir, que su epidemiologia se asemeja mas a la de la poblacidn general
no neoplasica, con la Unica diferencia de un ligero incremento en el porcentaje de C.

glabrata (hasta un 19,2%). La relevancia de C. glabrata en pacientes con tumor de
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organo sélido ya habia sido previamente descrita en otros estudios (95) y podria ser
debida a la edad avanzada de estos pacientes (96), la mayor prevalencia de cirugia
abdominal (97), la exposicion previa a azoles (20) o bien otros factores no bien
conocidos (98).

En relacidn al patrén de sensibilidad antifungica, el porcentaje de cepas no sensibles a
fluconazol en la poblacién de pacientes hematoldgicos fue elevada (casi un 30%) y
similar a la de la poblaciéon con tumores de drgano sdlido, aunque por motivos
distintos. La exposicion previa a antifungicos debe de haber jugado un papel
importante en el patrén de sensibilidad y resistencia adquirida a fluconazol en el
paciente hematoldgico. Por el contrario, en el paciente con un tumor de drgano sélido
es posible que la distribucién de especies y la proporcién de C. glabrata hayan
condicionado mas estos resultados. Sin embargo, la valoracion de la adquisicion de
resistencias a fluconazol es compleja. En conjunto, multiples factores se han visto
involucrados y es dificil saber la contribucién de cada uno de ellos a nuestros
resultados: la dosis y la duracion de la exposicidn previa a antifungicos (99), el uso de
ciertos antibidticos (100) o la exposicién a ciertos quimioterapicos (101), entre otros.
Asimismo, aunque en nuestra cohorte la resistencia a equinocandinas fue infrecuente,
ha de tenerse cierta precaucion en usar empiricamente este antifuingico en pacientes
gue han recibido previamente este farmaco de manera prolongada (bien como
profilaxis o como tratamiento). La posible aparicidon de resistencias, como ya se ha
comentado previamente, podria ser un problema en auge a medida que el uso de

equinocandinas se generalice (102).
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En conclusion, los pacientes hematoldgicos constituyen un grupo claramente
diferencial respecto al resto de la poblacién con candidemia. Su propia epidemiologia
posiblemente esté relacionada con la implementaciéon de estrategias concretas de
profilaxis antifungica y la posibilidad de adquirir la candidemia por mecanismo de
translocacion intestinal. De hecho, la baja frecuencia de C. albicans y la baja
sensibilidad a fluconazol condicionan que el tratamiento empirico aconsejable en estos
pacientes sea frecuentemente una equinocandina o, como alternativa, incluso la
anfotericina B liposomal (28, 90). En cambio, los pacientes con un tumor de érgano
solido podrian ser tratados de una manera similar a la poblacién general no
neutropénica, teniendo en consideracidon que la proporcion esperada de C. glabrata
puede ser de casi el 20%. En todo este grupo de pacientes, la gravedad basal de
enfermo, las potenciales interacciones farmacoldgicas y el perfil de seguridad son
factores adicionales a la epidemiologia que adquieren una especial relevancia para

decidir la seleccidn del tratamiento antifungico empirico.

6.3. Analizar los factores prondsticos que influyen en la mortalidad v,
especificamente, el impacto que tienen las principales estrategias terapéuticas
recogidas en las guias clinicas (tratamiento antifingico y retirada del CVC) en la

mortalidad precoz y tardia

En nuestro estudio, la mortalidad global a los 30 dias de los pacientes con candidemia
fue del 30,6% (74), incrementdndose notablemente en los pacientes mas graves, como

los ingresados en las UCIs (47%) (103). Aunque estas cifras de mortalidad coinciden
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con las descritas en la mayoria de estudios contemporaneos (6, 7, 16, 18, 104, 105), es
un punto especialmente preocupante para la comunidad cientifica. Por este motivo se
ha destinado un apartado especifico de la presente tesis doctoral para valorar el
impacto que tienen los factores potencialmente modificables sobre la mortalidad y
profundizar en el conocimiento de las causas asociadas al mal prondstico de la
candidemia.

Segln nuestros resultados, la implementacién precoz (< 48 horas) de las principales
estrategias terapéuticas recomendadas en las guias clinicas (tratamiento antifungico y
retirada del CVC) se asocian con una disminucion de la mortalidad precoz (0-7 dias) en
todos los grupos poblacionales analizados (poblacién general, pacientes ingresados en
las UCls y enfermos no neutropénicos con neoplasia oncohematoldgica). En
contraposicién, se ha podido comprobar que el mal prondstico a largo plazo de la
candidemia, y consecuentemente su elevada mortalidad en el periodo tardio, estan
relacionados en gran medida con la propia fragilidad del paciente y con la gravedad
clinica en la presentacién clinica de la infeccion.

La relacién entre la precocidad de iniciar un tratamiento antifingico y una mejor
supervivencia ha sido demostrada en varios estudios (40, 41). Sin embargo,
recomendar la retirada del CVC en todos los casos de candidemia puede ser motivo de
controversia, ya que no existe informacién concluyente sobre este tema procedente
de ensayos clinicos aleatorizados. La evidencia cientifica disponible procede de
estudios observacionales, algunos de los cuales no han mostrado ningun beneficio con
la retirada sistematica precoz del CVC (106, 107). Sin embargo, el CVC es una causa

frecuente de adquisiciéon exdgena de candidemia y su retirada parece logica en
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ausencia de otros focos alternativos. De hecho, en aproximadamente un tercio de
casos de la cohorte global del CANDIPOP (74) se demostrd que el origen de la infeccién
era el CVC, cifra que podria ser incluso superior si se considera la posibilidad de
episodios que se habrian clasificado en el grupo de candidemias primarias por ausencia
de confirmaciéon microbioldgica. Posiblemente por ello, en la serie CANDIPOP se ha
podido comprobar el beneficio de la retirada del CVC como estrategia terapéutica. No
obstante, en pacientes portadores de CVC de tipo permanente y con dificultad para su
retirada precoz, esta estrategia ha de ser individualizada en funcién de su situacién
clinica en el momento del diagndstico de la candidemia. En este sentido, se ha de
tener en consideracion que el beneficio clinico de retirar el CVC en pacientes con otros
focos secundarios de candidemia podria ser dudoso (108).

Asimismo, nuestros resultados no pueden generalizarse a toda la poblacion
neutropénica, en la que el origen de la candidemia podria ser gastrointestinal. La
representacion de esta poblacion en la cohorte estudiada, igual que en estudios
previos (45, 107, 108), es escasa. Sin embargo, en general, podria concluirse que
incluso en el paciente con patologia hematoldgica, el CVC ha de estudiarse siempre
como potencial foco de infeccién, o bien, como una causa de candidemia persistente.
De hecho, en nuestra cohorte un 37,2% de los pacientes con neoplasia hematolégica
presentaron, segun los criterios de la IDSA, una candidemia relacionada con el catéter
(109). Este porcentaje es dificil de contrastar con otras series de pacientes
hematoldgicos debido a la disparidad de criterios usados para el diagndstico de
candidemia de catéter (110, 111). Sin embargo, hay que recordar que el CVC es un

potencial factor de riesgo de adquisicion de candidemia también en esta poblacién vy,

78



sobre todo, en el caso que la candidemia esté causada por C. parapsilosis (112, 113).
Actualmente la guia europea (44) aconseja usar farmacos con actividad frente a las
biopeliculas (equinocandinas o anfotericina B liposomal) cuando la retirada del CVC no
es posible. Esta recomendacién se basa en la capacidad que tienen in vitro las especies
de Candida de formar biopeliculas en los dispositivos intravasculares (114, 115) y en
los resultados del estudio clinico de Nucci et a/ en el que no se pudo demostrar el
beneficio de la retirada de CVC en pacientes tratados con estos antifungicos (107). De
todas maneras, esta ultima recomendacién ha de interpretarse con cautela ya que el
control del posible foco de infeccidon es un elemento basico para conseguir el éxito
terapéutico y mejorar la supervivencia, especialmente en los pacientes inestables con
shock séptico (43, 116). Nuestros trabajos sugieren que precisamente una estrategia
combinada, en las primeras 48horas, de un tratamiento antifungico adecuado vy la
retirada del CVC seria la mas eficaz para disminuir la mortalidad precoz relacionada
con la infeccion, particularmente en los pacientes mas vulnerables como los
ingresados en las UCIs (OR 0,27, 1C95% 0,08-0,91), o bien, en aquellos con
alteraciones de la inmunidad como los afectos de neoplasias oncohematolégicas no
neutropénicos (OR 0,05, 1C95% 0,01-0,42). Por todo ello, uno de los puntos mas
novedosos que aportan nuestros resultados es que muestran por primera vez una
aproximacion del beneficio de las estrategias terapéuticas en un periodo precoz de la
enfermedad (primeros 7 dias) y, ademas, en grupos poblacionales concretos con un
alto riesgo de mortalidad.

Para finalizar con este apartado de la discusion se han de mencionar ciertas

limitaciones en la interpretacion de los resultados. En primer lugar, habria sido
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interesante evaluar el impacto de la retirada del CVC en funcion del foco de origen de
la candidemia, para asi determinar qué subpoblaciones de pacientes pueden
beneficiarse mds de esta estrategia. Lamentablemente el escaso nimero de eventos
finales (pacientes fallecidos) en la cohorte de los pacientes de las UCIs y
oncohematoldgicos limitd el poder estadistico para realizar andlisis estratificados por
foco de origen de la candidemia. No obstante, la retirada del CVC se plantea
frecuentemente en la practica clinica antes de tener la confirmacién microbiolégica.
Ademas los diferentes analisis multivariados se ajustaron por variables de confusion y
otras que se relacionan directa o indirectamente con el foco de infeccion (ej. C
parapsilosis, foco primario o foco abdominal). Asimismo, el beneficio de la retirada del
CVC permanecié estable, tanto en la cohorte global como en los pacientes
oncohematoldgicos, después de excluir aquellos que fallecieron en las primeras 48
horas. Este analisis refuerza la recomendacion de retirar el CVC al disminuir un
potencial sesgo a favor de las estrategias terapéuticas. Por todo ello, consideramos
gue nuestros resultados son una buena aproximacion al beneficio de la retirada del
CVC en la practica clinica rutinaria y son utiles en la toma de decisiones médicas.

En conclusion, la mortalidad tardia de la candidemia se relaciona estrechamente con la
fragilidad y la gravedad basal de los pacientes afectados. Este hecho podria explicar
gue la mortalidad de esta infeccidon se mantenga preocupantemente elevada y que su
prondstico sea peor en los pacientes mas debilitados como los ingresados en las UCls.
La implementacidon precoz de un tratamiento antifungico adecuado vy la retirada del

CVC deberian ser las bases para mejorar el prondstico en un periodo precoz de la
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infeccion (primeros 7 dias). Por lo tanto, los esfuerzos se han de centrar en controlar

los factores modificables de mortalidad y en mejorar la adherencia a las guias clinicas.

6.4. Evaluar si el uso de fluconazol como tratamiento inicial de un episodio de
candidemia por C. glabrata se asocia con un peor prondstico (mortalidad y fracaso

terapéutico)

El hallazgo mds importante de este subanalisis del estudio CANDIPOP es que el uso
inicial del fluconazol no se asocié con un incremento de la mortalidad o del fracaso
terapéutico en los casos de candidemia por C. glabrata. Este resultado tiene una
implicacion directa para la practica clinica habitual. Actualmente el fluconazol es aun
un fdrmaco muy usado en pacientes hemodindmicamente estables ingresados en
plantas de hospitalizacion convencional, también en nuestro medio (27, 74). Sin
embargo, la menor sensibilidad in vitro de C. glabrata a los azoles junto con el peor
prondstico de los pacientes en los que se demora el inicio de un tratamiento
“adecuado”, ha creado una cierta preocupacién sobre la posibilidad de usar este
antifungico como opcién de tratamiento empirico de la candidemia. De hecho, esta
circunstancia podria haber favorecido, en parte, que la guia europea haya generalizado
el uso de las equinocandinas como tratamiento empirico de cualquier episodio de
candidemia (44). Segun nuestros resultados, fluconazol podria continuar siendo una
opciodn valida para aquellos pacientes menos graves, sin exposicion previa a los azoles,

incluso cuando no se puede descartar la presencia de C. glabrata.
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No existe ningun estudio aleatorizado que haya evaluado especificamente la eficacia
de fluconazol en la candidemia por C. glabrata. La uUnica informacion de la que se
dispone procede dos estudios que no han podido demostrar un impacto negativo del
uso de fluconazol en la mortalidad de la candidemia por C. glabrata (45, 117). En el
primero de ellos, el estudio observacional de Eschenauer et al/, se observé que el
tratamiento inicial con fluconazol durante un minimo de 5 dias, en comparacién con
una equinocandina, no era un factor predictor de mortalidad a los 28 dias (117). Sin
embargo, su disefio retrospectivo y la falta de ajuste del analisis segun la precocidad
de inicio de tratamiento constituian limitaciones metodoldgicas importantes para la
interpretacion de los resultados. Por otra parte, el analisis de varios ensayos clinicos
aleatorizados realizado por Andes et al (45), basandose en el subgrupo de 104
episodios de candidemia ocasionados por C. glabrata, tampoco encontré ninguna
influencia de la seleccion del tratamiento antifungico inicial en la mortalidad a 30 dias.
Por tanto, las publicaciones previas coinciden con nuestros resultados en la
incapacidad para demostrar una asociacion entre el uso inicial de fluconazol y un
incremento de la mortalidad de la candidemia causada por C. glabrata. Aun y asi, los
estudios anteriormente citados difieren del presente trabajo en mostrar un mayor
éxito terapéutico (mejoria clinica y erradicacion microbioldgica) si se utilizan las
equinocandinas. En este sentido, es posible que la menor frecuencia de extraccién de
hemocultivos en nuestro grupo de fluconazol pueda haber infraestimado la frecuencia
de candidemia persistente y, por tanto, haber limitado la posibilidad de detectar
auténticas diferencias en las tasas de erradicacidon microbiolégica entre los grupos de

tratamiento. Sin embargo, el impacto de la candidemia persistente en el prondstico de
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los pacientes es dudoso (118) y los hemocultivos de control suelen repetirse con mas
insistencia en los pacientes con mala evolucidn clinica.

Otro aspecto sin resolver es saber cudl es las dosis dptima del fluconazol para el
tratamiento de las candidemias causadas por C. glabrata. Actualmente, se considera
que han de usarse dosis plenas de 800 mg/dia (12 mg/kg/dia) para tratar esta especie
de Candida, debido a sus CMI intrinsecamente mas elevadas (28). Segun este criterio,
tanto en nuestro estudio como en el de Eschenauer et al/, la mayoria de pacientes
recibieron una dosis subdptima de fluconazol posiblemente porque la prescripcion
antifungica se realizé antes de tener la confirmacion de especie. Por ello, podria
deducirse que fluconazol mantiene cierta actividad frente a C. glabrata, aun y cuando
la dosificacion no sea dptima. Habria sido interesante poder estudiar en profundidad el
impacto de la dosis de fluconazol y la relacién entre dosis/CMI en el prondstico de
nuestros pacientes, pero el tamafio muestral limité realizar andlisis mas detallados. Sin
embargo, parece prudente recomendar una dosis de 800 mg/dia de fluconazol en el
tratamiento empirico de la candidemia, especialmente cuando no pueda descartarse
una infeccién por C. glabrata.

Finalmente, no se ha de olvidar que no sélo la sensibilidad in vitro de las especies de
Candida juega un papel en la seleccion del tratamiento antifungico. Las propias
caracteristicas farmacocinéticas del fdrmaco son aspectos de gran relevancia. Asi pues,
el fluconazol podria ser de eleccion en casos de infeccion urinaria, o bien, de
afectacidn ocular, ya que las equinocandinas no alcanzan buenos niveles ni en la orina

ni en el humor vitreo o acuoso (119, 120).
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El presente trabajo tiene una serie de limitaciones que han de mencionase para poder
valorar los resultados adecuadamente. La primera de ellas es el posible sesgo de
indicacion en la prescripcion del tratamiento antifingico. Al no ser un estudio
aleatorizado, los pacientes en peores condiciones clinicas recibieron mas
frecuentemente un régimen de tratamiento basado en una equinocandina y/o
anfotericina B liposomal. Por ello, se utilizd la metodologia del propensity score y el
analisis multivariado se ajustd por factores de confusién asociados con la eleccion de
tratamiento, la respuesta clinica y la mortalidad. Por otra parte, parece improbable
gue en un futuro se realice un ensayo clinico aleatorizado para valorar la eficacia de
fluconazol en el tratamiento de la candidemia por C. glabrata, por lo que hemos de
basarnos en la evidencia proporcionada por estudios observacionales para su
aplicaciéon en la practica clinica. En segundo lugar, los pacientes en el grupo de
fluconazol sufrieron mas frecuentemente y con mas precocidad un cambio de
tratamiento a otro régimen antifungico. Aunque los motivos por los que se produjeron
estas modificaciones no fueron recogidos, esta estrategia puede reflejar la influencia
de las guias clinicas actuales que favorecen el uso de las equinocandinas en el
tratamiento de la candidemia por C. glabrata. Este hecho no deberia de implicar,
necesariamente, un cambio de tratamiento por una mala evolucidn clinica. Por ultimo,
el tamafio muestral podria haber limitado el poder estadistico para determinar
auténticas diferencias entre ambos grupos de tratamiento. Por lo tanto, nuestros
resultados han de ser interpretados con precaucion, especialmente en las decisiones

terapéuticas que puedan afectar a los pacientes mas graves.
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Como conclusién, el tratamiento inicial con fluconazol no se asocia con un peor
prondstico (mortalidad y fracaso clinico) en los pacientes con una candidemia por C.
glabrata. Estos resultados sugieren que en contextos epidemiolégicos con una baja
tasa de resistencias a fluconazol, este antifungico adn podria ser una opcién razonable
como tratamiento empirico de la candidemia antes de la identificacidén de la especie de
Candida. Se necesitan mds estudios para acabar de comprender el papel del fluconazol

en el tratamiento empirico y dirigido de la candidemia por C. glabrata.

6.5. Identificar puntos de mejora en la implementacion de las estrategias

terapéuticas en la practica clinica habitual

Las estrategias terapéuticas y de seguimiento clinico recomendadas en las guias
clinicas de candidemia se aplican de una manera irregular en la practica clinica
habitual. En conjunto, en el estudio CANDIPOP el tratamiento antifungico adecuado se
administré precozmente en el 57,1% de los episodios, el CVC se retird en las primeras
48 horas en el 47,8% y la obtencién de hemocultivos de control se realizé en un 67,5%
de los pacientes que sobrevivieron mas de 2 dias. Por lo tanto, estas cifras representan
un claro punto de mejora en el manejo clinico de los pacientes con candidemia v, al
mismo tiempo, reflejan las dificultades que los profesionales médicos tienen en la
practica clinica rutinaria para seguir las recomendaciones de las guias clinicas.

Segln nuestros resultados, en ausencia de terapia antifungica en el momento del
hemocultivo, el inicio de un tratamiento especifico para el episodio de candidemia se

demord una mediana de 2 dias en todos los grupos evaluados (cohorte global,
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pacientes ingresados en las UCIs y enfermos oncohematolégicos). Esto indica que la
causa mas habitual por la cual el paciente no suele recibir un tratamiento antifungico
adecuado de manera precoz es, posiblemente, la falta de sospecha clinica junto con el
retraso en el diagndstico microbiolégico. Los sintomas de la candidemia son
inespecificos y podrian confundirse con cualquier otro proceso infeccioso bacteriano
subyacente. Ademads, los hemocultivos requieren una mediana de 2-3 dias de
incubacién hasta la positividad (17), lo cual demora aun mas el inicio de tratamiento
antifungico dirigido y la retirada del CVC como posible foco de origen. En una situacién
critica donde los accesos vasculares son imprescindibles, o en pacientes con accesos
vasculares permanentes, puede ser complicado plantear la retirada del CVC sin una
confirmacién microbioldgica de una candidemia. Por este motivo es posible que en
nuestro estudio la retirada precoz del CVC fuera inferior en los pacientes adultos con
sepsis grave o shock séptico (37,5%), o bien, en los pacientes de la UCI que requerian
técnicas de depuracién extrarenal (30,8%).

En el momento actual, la Unica herramienta de la que disponen los profesionales
médicos para discernir aquellos pacientes que se beneficiardan de un tratamiento
antifungico empirico o anticipado, es el conocimiento de los factores de riesgo para
desarrollar una candidemia. Ademads, en los pacientes de las UCIs se han establecido
varios indices clinicos (ej. “Candida Score”, “indice Ostrosky-Zeichner”) que se utilizan
para determinar la probabilidad de candidiasis invasiva. Sin embargo su sensibilidad
oscila entre un 50-80% y su valor predictivo positivo es bajo (aproximadamente del 10-
14%), conllevando asi un riesgo no despreciable de sobretratamiento (121). En

consecuencia, uno de los principales retos para el futuro seria intentar desarrollar
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pruebas que nos permitan un diagndstico precoz de la infeccién fungica, con una
buena sensibilidad y especificidad. Numerosos estudios han investigado el uso de
marcadores bioldgicos como el B-D-glucano o la PCR de Candida con el fin de reducir el
retraso en el diagndstico, pero lo cierto es que ninguno de ellos se utiliza de manera
rutinaria. El B-D-glucano es poco especifico (puede detectarse en otras infecciones
fungicas como Aspergillus o Pneumocystis jirovecii) y tiene el riesgo de falsos positivos.
Por el contrario, la PCR es una técnica no estandarizada, frecuentemente influida por
las variaciones técnicas y metodoldgicas de cada laboratorio, lo que dificulta la
generalizacion de resultados y su implementacion de manera universal (34). En la
actualidad, la Unica técnica en desarrollo que parece ofrecer resultados
esperanzadores es el panel T2Candida. Esta técnica automatizada es posible que
permita detectar e identificar la especie de Candida directamente de una muestra de
sangre en 3-5 horas, algo hasta ahora impensable (122, 123). Sin embargo, su elevado
coste econdmico dificulta la posibilidad de uso en la mayoria de centros.

Otro aspecto que hay que mejorar en el manejo de la candidemia es la realizacién de
hemocultivos de control a las 48-72 horas de iniciar un tratamiento antifungico activo.
Este procedimiento permite comprobar la erradicacién de la candidemia y detectar
pacientes con alto riesgo de tener una diseminacién a distancia de la infeccién. Es facil
interpretar que la correcta evolucion clinica es suficiente para el manejo del paciente
con candidemia, sin embargo la extracciéon de hemocultivos de control es un elemento
fundamental que contribuye a optimizar la duracién del tratamiento antifungico y

mejorar el prondstico de los pacientes (124).
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En conclusién, el tratamiento antifungico precoz se asocia con un mejor prondstico,
pero existen series limitaciones para realizar un diagnéstico temprano de la infeccidn
gue condicionan una demora en el inicio de la terapia antifungica. Asimismo, nuestros
resultados demuestran la dificultad pero también la necesidad de mejorar el
cumplimiento de las estrategias terapéuticas recomendadas en las guias clinicas. Si
pretendemos disminuir la mortalidad de la candidemia es necesario optimizar el
manejo médico considerando todos y cada uno de los aspectos que influyen en el
prondstico: tratamiento antifungico adecuado, retirada precoz del CVC y realizacién de

hemocultivos de control en el seguimiento evolutivo.
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7. APLICABILIDAD PRACTICA DE

LA TESIS Y LINEAS DE FUTURO
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Los datos presentados en esta tesis ponen de manifiesto que aun existen cuestiones
por resolver en el manejo de la candidemia. Es evidente que la introduccién de las
equinocandinas a principios de la década de los afios 2000 supuso una revolucién
terapéutica porque proporcionaban una opcion de tratamiento efectiva, segura y con
escasos efectos secundarios. De hecho, actualmente son el tratamiento empirico de
elecciéon recomendado en las guias de las principales sociedades cientificas (28, 93). Sin
embargo, a lo largo de la tesis se ha intentado mostrar que utilizar un farmaco
fungicida no es la Unica solucién al problema de la elevada mortalidad de Ia
candidemia. En realidad, asi lo demuestran los estudios que siguen mostrando cifras
de mortalidad preocupantemente elevadas a pesar de un incremento en el uso de
equinocandinas (88). Mejorar el prondstico de los pacientes implica optimizar las
estrategias terapéuticas de las que se dispone vy, en especial, tener una visién integral
del paciente afecto considerando aspectos propios del huésped, del foco de infecciény
de la eficacia del antifungico segun la especie de Candida y la epidemiologia local. Por
todo ello, en este ultimo apartado de la discusidon consideramos importante hacer una
reflexiéon final sobre algunas preguntas dificiles de responder y que deberian ser focos

de atencidn para futuros trabajos.

7.1. ¢éCudl es el papel de fluconazol en el momento actual?

Segun la vigente guia europea el tratamiento empirico de la candidemia en un
paciente adulto no neutropénico ha de ser siempre una equinocandina con una
evidencia cientifica grado A-l, dejando en una posicién muy limitada el posible uso de

fluconazol (44). Es cierto que las equinocandinas ofrecen una serie ventajas clinicas
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respecto a fluconazol: amplio espectro farmacoldgico, escasas interacciones
farmacoldgicas, no precisan ajuste de dosis en caso insuficiencia renal y poseen una
clara actividad frente a las biopeliculas de Candida. Ademas tienen una potente
actividad fungicida que conlleva una mayor rapidez en el tiempo de erradicacién
microbioldgica (50). Sin embargo, es discutible que la recomendacién de usar siempre
una equinocandina se base en estas apreciaciones. El Unico estudio aleatorizado de no
inferioridad que ha comparado anidulafungina con fluconazol sugiere que la
anidulafungina tendria una tendencia a ofrecer una respuesta global (clinica y
microbioldgica) superior (47), pero de estos resultados no se puede inferir que ello se
relacione con una mejor supervivencia en todos los casos de candidemia, ni que la
respuesta sea igual para todas las especies de Candida. De hecho, es posible que el
subgrupo de pacientes mas graves sean los que mas se beneficien de un tratamiento
inicial con este farmaco (49) y que, en contraposicidon, los pacientes con una
candidemia por C. parapsilosis no obtengan un beneficio clinico significativo de su uso.
Por otra parte, aunque existe el estudio de Andes et al/ (45) que apoya el uso
generalizado de las equinocandinas como tratamiento de eleccién en todos los casos
de candidemia, la validez de estos resultados es cuestionable debido a la presencia de
criticas metodolégicas importantes (125, 126). Por todos estos motivos, la guia
americana ha sido mas conservadora y aun contempla la posibilidad de utilizar
empiricamente fluconazol en pacientes hemodindmicamente estables sin exposicidon
previa a los azoles (28). Nuestro grupo coincide plenamente con esta afirmacion,
considerando que el fluconazol no deberia ser excluido como opcién inicial del

tratamiento empirico de la candidemia, sino que su uso deberia individualizarse segun
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el paciente, el contexto clinico, la posibilidad de realizar un control del foco de
infeccion y la epidemiologia local. Extender la indicacién de tratamiento con
equinocandinas a todos los pacientes con candidemia podria conllevar un riesgo
potencial de apariciéon de resistencias (32, 81) y un aumento innecesario del coste
sanitario. Es evidente que en paises donde existe una elevada frecuencia de cepas
menos sensibles a fluconazol, como C. glabrata, la posibilidad de tratamiento inicial
con fluconazol podria ser tema de controversia. Sin embargo, tal y como se ha
expuesto previamente en esta tesis, la epidemiologia de nuestro entorno geografico
tiene la peculiaridad de incluir un alto porcentaje de C. parapsilosis 'y, en
consecuencia, una alta prevalencia de cepas que suelen ser sensibles a fluconazol (C.
albicans y C. parapsilosis constituyen el 70% de los episodios). Ademas, siempre es
posible ayudarse de otras herramientas adicionales, como aplicar una escala
prondstica para estimar la probabilidad que el paciente tenga una candidemia por una
cepa no sensible a fluconazol (127). Por todo ello, consideramos que actualmente
fluconazol es auin una opcién razonable como tratamiento empirico de la candidemia,
en pacientes seleccionados y hemodindmicamente estables. Asimismo también parece
una opcidn segura y eficaz en el proceso de secuenciacién a via oral, tras comprobar la
sensibilidad in vitro de la especie de Candida (29). Sin mencionar, que hay situaciones
clinicas como las infecciones del tracto urinario o bien cuando hay afectacion ocular,

donde fluconazol es preferible frente a una equinocandina (44).
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7.2. éEs posible realizar un manejo conservador del CVC con la técnica del
“antifungal-lock’?

Como ya se ha comentado, cuando el catéter es el posible foco de origen de la
candidemia, lo indicado es retirarlo con la intencidén de mejorar la supervivencia de los
pacientes. Sin embargo, en ciertas ocasiones la dificultad de accesos venosos, las
alteraciones de la coagulacién, la necesidad de hemodidlisis o la presencia de
inestabilidad hemodinamica pueden retrasar o dificultar la retirada del dispositivo
intravascular, especialmente si no es facilmente extraible. En estos casos
excepcionales, la instilacidon local de un antifingico o un agente antiséptico en el
dispositivo intravascular, junto con el tratamiento sistémico, podria ser una estrategia
interesante a considerar para conseguir la esterilizacién del catéter. Es cierto que
existe poca evidencia cientifica de la eficacia de la técnica de “antifungal-lock”. La
experiencia se limita a la descripciéon de casos clinicos aislados especialmente en la
poblacién pedidtrica y usando soluciones con anfotericina B liposomal (128). De hecho,
varios estudios Jin vitro han demostrado que tanto las equinocandinas como la
anfotericina B liposomal tienen una excelente actividad frente a las biopeliculas (129-
131). Por ello, estos son los antifungicos de eleccion para esta modalidad de
tratamiento cuando la retirada del CVC no es posible (44). Ademas, aunque la tedrica
menor sensibilidad de C. parapsilosis a las equinocandinas podria suponer un
problema, este efecto no ha sido generalmente reproducido en los estudios de
actividad sobre biopeliculas por lo que el uso de una equinocandina no deberia
suponer una limitacidon en la practica clinica habitual (128). Como alternativa, otra

substancia con actividad frente a biopeliculas que también se ha investigado para el
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sellado de catéter es el etanol. Los resultados para este agente también son
prometedores mostrando éxito en la mayoria de pacientes en los que se ha usado
(132-134). Sin embargo, el uso de etanol puede ir asociado a efectos adversos
transitorios (mareo, enrojecimiento facial y nauseas) (135) que se pueden evitar
aspirando la solucién de sellado del catéter antes de su uso (128). Ademas, las
soluciones de etanol deben de usarse con precaucién ya que pueden comprometer la
integridad de determinados tipos de catéters intravasculares, como por ejemplo los de
poliuretano (136).

Respecto a la duracién del tratamiento y el intervalo de administracion local del
antifungico, no existe un protocolo estandarizado. Lo habitual, en los casos descritos
en la literatura, es mantener el sellado durante 14 dias desde la negativizacién de los
cultivos (128).

En resumen, el tratamiento conservador de la candidemia cuyo origen es el CVC sélo
debe considerarse en situaciones excepcionales. Cuando el CVC no puede retirarse, el
uso de un tratamiento antifungico sistémico y uno local con la técnica de “antifungal-
lock” podrian ser una estrategia de tratamiento alternativa. En estos casos, el farmaco
de eleccidon suele ser una equinocandina, o bien, anfotericina B liposomal, pero se

necesitan mas estudios para esclarecer la eficacia clinica de esta estrategia.
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8.1. Proporcionar una vision actualizada de la incidencia de candidemia, su

epidemiologia y frecuencia de resistencia a los antiflingicos en Espafia

= La incidencia estimada de candidemia en Espafia fue de 8,1 episodios por 100.000
habitantes/afio, 0,89 episodios por 1.000 admisiones y 1,36 episodios por 10.000
estancias hospitalarias

= Las tasas de incidencia mas elevada se observaron en la poblacién de edad inferior
a 1 afio (96,4 episodios/100.000 habitantes/afio) y en los adultos con edades
comprendidas entre los 71 y 80 afios (26,5 episodios/100.000 habitantes/afio)

= Un 54,6% de los episodios fueron causados por especies diferentes a C. albicans,
siendo entre ellas C. parapsilosis la especie mas frecuente

= Este patron de distribucion de especies de Candida constituye un rasgo
epidemioldgico diferencial respecto a otras zonas del norte de Europa, Estados
Unidos y Canada

= La sensibilidad global a fluconazol en los aislados de Candida fue del 79% vy la
resistencia a equinocandinas fue anecddctica

* Unicamente se detecté un aislado de C. kefyr resistente a la anfotericina B
liposomal que pertenecia a la cohorte de pacientes con neoplasia

oncohematoldgica
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8.2. Determinar la existencia de rasgos caracteristicos de distribucion de especies y
patrén de sensibilidad a antifiingicos de la candidemia en subgrupos poblacionales

concretos

= Los pacientes ingresados en las UCls presentaron unos rasgos epidemioldgicos y un
patrén de resistencia a los antifungicos similares a la poblacién general

= Los pacientes con un tumor de drgano sélido presentaron una proporcién de C
glabrata superior a la poblacion general y la tasa de cepas no sensibles a fluconazol
fue del 27,3%

= Los pacientes con una neoplasia hematoldgica presentaron una baja frecuencia de
C. albicans y un predominio de C. tropicalis como segunda especie en frecuencia.
La tasa de cepas no sensibles a fluconazol fue elevada (28,9%)

= En la poblacidn oncohematoldgica la resistencia a equinocandinas fue inhabitual (1

Unico aislado de C. tropicalisy otro de C. glabrata)

8.3. Analizar los factores prondsticos que influyen en la mortalidad v,
especificamente, el impacto que tienen las principales estrategias terapéuticas
recogidas en las guias clinicas (tratamiento antifingico y retirada del CVC) en la

mortalidad precoz y tardia de la infeccion

® La mortalidad acumulada en la serie global de pacientes con candidemia fue del

12,8% a los 7 dias y del 30,6% a los 30 dias
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= Laimplementacion precoz (en las primeras 48 horas) de un tratamiento antifingico
adecuado vy la retirada del CVC se asociaron con una disminucion de la mortalidad
precoz de la candidemia (0-7 dias) en todos los grupos poblacionales evaluados

= La mortalidad tardia (8-30 dias) de los pacientes con candidemia se relaciona

principalmente con la fragilidad y la gravedad de base de los pacientes afectados

8.4. Evaluar si el uso de fluconazol como tratamiento inicial de un episodio de
candidemia por C. glabrata se asocia con un peor prondstico (mortalidad y fracaso

terapéutico)

= El uso de fluconazol como tratamiento inicial de un episodio de candidemia por C.

glabrata no se asocia con un peor prondstico de los pacientes

8.5. Identificar puntos de mejora en la implementacion de las estrategias

terapéuticas en la practica clinica habitual

= La retirada precoz (en las primeras 48 horas) del CVC y la obtencion de
hemocultivos de control son dos aspectos de manejo clinico potencialmente
mejorables

= En la serie global de pacientes con candidemia, el inicio de un farmaco antifingico
se demord una mediana de 2 dias. El desarrollo e implementacion de nuevas
herramientas de diagndstico rapido podria mejorar la administracidon temprana de

un farmaco antifungico
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9. OTROS TRABAJOS
COLABORATIVOS EN LA MISMA

LINEA DE INVESTIGACION
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9.1. Trabajos colaborativos publicados en revistas indexadas

Initial use of echinocandins does not negatively influence outcome in Candida
parapsilosis bloodstream infection: a propensity score analysis

Fernandez-Ruiz M, Aguado JM, Almirante B, Lora-Pablos D, Padilla B, Puig-Asensio
M, Montejo M, Garcia-Rodriguez J, Peman J, Ruiz Pérez de Pipadén M, Cuenca-
Estrella M; CANDIPOP Project; GEIH-GEMICOMED (SEIMC); REIPI.

Clin Infect Dis. 2014 May;58(10):1413-21.

A simple prediction score for estimating the risk of candidaemia caused by
fluconazole non-susceptible strains

Cuervo G, Puig-Asensio M, Garcia-Vidal C, Fernandez-Ruiz M, Peman J, Nucci M,

Aguado JM, Salavert M, Gonzdalez-Romo F, Guinea J, Zaragoza O, Gudiol C, Carratala
J, Almirante B; CANDIPOP Project; Validation Cohort Project.

Clin Microbiol Infect. 2015 Jul;21(7):684.e1-9.

Candida tropicalis bloodstream infection: Incidence, risk factors and outcome in a
population-based surveillance

Ferndndez-Ruiz M, Puig-Asensio M, Guinea J, Almirante B, Padilla B, Almela M,

Diaz-Martin A, Rodriguez-Bafio J, Cuenca-Estrella M, Aguado JM; CANDIPOP
Project; GEIH-GEMICOMED (SEIMC); REIPI.

J Infect. 2015 Sep;71(3):385-94.
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Abstract

A prospective, multicentre, population-based surveillance programme for Condida bloodstream infections was implemented in five
metropolitan areas of Spain to determine its incidence and the prevalence of antfungal resistance, and to identify predictors of death.
Between May 2010 and April 201 |, Candida isolates were centralized to a reference hboratory for species identification by DNA sequencing
and for susceptibility testing by EUCAST reference procedure. Prognostic factors associated with eardy (0-7 days) and late (B-30 days)
death wereanalysed using logistic regression modelling. We detected 773 episodes: annual incidence of 8.1 cases/100 000 inhabitants, 0.8%/
1000 admissions and 1.36/10 000 patient-days. Highest incidence was found in infants younger than | year (96.4/100 000 inhabitants).
Canddo albicans was the predominant species (45.4%), followed by Condido parapsilesis (24.9%), Candida globrata (13.4%) and Condida
tropicalis (7.7%). Owverall, 79% of Candido isolates were susceptible to flucommle. Cumulative mortality at 7 and 30 days after the first
eptsode of candidaernia was 12.8% and 30.6%, respectively. Multivariate analysis showed that therapeutic measures within the first 48 h may
improve early mortality: antifungal treatment (OR 051, 95% CI 0.27-0.95) and central venous catheter removal (OR 0.43, 95% C 0.21-
0.87). Predictors of kite death included host factors (eg. patients' comorbid status and signs of organ dysfunction), primary source (OR 1.63,
#5% CI 1.03-2.61), and severe sepsis or septic shock (OR 177, 95% Cl 1.05-3.00). In Spain, the proportion of Candido isolates
non-susceptible to fluconazole is higher than in previous reports. Early mortlity may be improved with strict adherence to guidelines.
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Despite the introduction of new antifungal agents, this
infection remains a severe disease associated with significant
mortality [7]. Hence, changes in elinical practices have already
occurred, with prophylactic and empirical antifungal therapies
in high-risk patients. However, these strategies may be linked
to a shift towards non-albicans species and the emergence of
isoltes with deereased fluconazole susceptibilicy [8].

The epidemiology of candidaemi has been extensively
studied in the USA [9-12] and northern and central Europe. In
Spain, however, dara are limited to surveys conducted in
specific areas [6,13] or tertiary centres [14]. Furthermare, we
are lcking information about the reasons for the poor current
outcome of candidaemia. Studies that have reported determi-
nants of mortality are based on retrospective data or have
focused on the impact of therapeutic measures from a
restricted viewpaoint [15-20].

We conducted a population-based surveillance for Candida
BSl in Spain to determine its incidence and the distribution and
susceptibility partern of Candido species, and to examine
prognostic risk factors for moralicy.

Materials and Methods

Setting, patients and study design

The CANMDIPOP smdy is a prospective, popubtion-based
survellance programme on Candida BSI, conducted from May
2010 to April 201 | in 29 hospitals located in five of the largest
municipal areas of Spain: Barcelona, Bilbao, Madrid, Seville and
Valencia (population 9 498 980, or 20% of the Spanish
population). Patents were identified by local laboratories
and reported to study coordinators, who collected dama using
a standardized case report form. Demographic characteristics,
underlying conditions, predisposing risk factors within the
preceding month, and 30-day follow-up outcome were
recorded in a dedicated database created for the study. Given
the observational nature of this research, patients were
managed according to routine clinical care.

Audits were carried out to ensure that all cases were
reported. The study was approved by the local institutional
review boards, and written consent was obmined from
patients.

Definitions

Definitions have been described in a previous publication [6].
In brief, an incident case was the first positive Caondida spp.
blood cukure. Candidaemias occurring =30 days after the
incident episode or isohtion of a different Candida species
after the inithl case were considered new episodes.
Ourtpatient-acquired cases were candidaemias detected <2 days

E2013 The Awhors

after hospimlization. The Charlsen index was used to represent
comorbidity in adules [21]. Sepsis, severe sepsis or septic shock
were recorded on the day of candidasmia [22]. Proven
catheter-related candidaemia has been described elsewhere
[23]. Timing to central venous catheter (CVC) removal and to
antifungal administration was the interval berween incident
bleod eulture and implementation of these measures. Adequate
antifungal treatment was the use of the correct doseof antifungal
agent for a susceptble Condida isolate (see Supplementary
material, Table 51). Patdents receiving >3 days of systemic
antifungal drug before the first positive blood culwre were
considered to have breakthrough candidaemias.

Incidence

Populaten and age-specific incidence rates were expressed as
number of cases per |00 000 population, using the 2011
Spanish national census data. Overallincidence of hospirals was
caleulated using as denominators the summed number of
admissions and patient-days of each hospital during the study
period.

Microbiological studies
Candida isolates were forwarded w a reference laboratory, the
Spanish Martional Centre for Microbiology in Madrid, for
species confirmation and antfungal susceptibility testing
Species identfication was performed by sequencing the
internal transcribed spacer (ITS) regions from ribosamal
DMNA. [TS] and [TS2 regions were directly amplified by PCR
fram yeast suspensions and sequenced using universal primers
[24,25]. Suscepribility to antifungal drugs and interpretation of
resistance rates were investigated according to the protocols
[26.27] and clinical breakpoints of the European Committes
on Antimicrobial Susceptibility Testing (EUCAST) [heep/
www.eucastorgiclinical_breakpeints/]. Of note, Candida glab-
rata and Candida guiliermondi are considered intermediare or
resistant to fluconazole, as there i insufficient evidence on
whether the wild-type population of these pathogens can be
considered fluconazole-susceptible.

Quantitative variables are reported as median and interguar-
tle range (IQR) and qualitative variables as number (%)
Cartegorical data were analysed using the chi-squared or Asher
eact test. Signficance was set at a pevalue of <0.05.
Prognostie factors associated with early (0-7 days) and late
(B-30 days) death were assessed using logiste regression
analysis. To preserve the assumption of independence of
observations, only the first episode of candidaemia recorded
for an individual patient was included in this analysis. Neonates
and infants younger than | year were excluded from the
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predictor amalysis because epidemiology and risk factors for
candidaemia might differ from those described in aduks and
older children. Episodes caused simulmneously by different
Candida species were ako excluded. Variables with p <0.1 in
the univariate analysis and considered clinically relevant were
entered in a multhvariate model. The best model was selected
according to Mallows' Cp statistic. Model adequacy was assessed
by the Hosmer-lemeshow goodness-of-fic test and the are
under the receiver operating characteristic curve. For early
mortality, it was decided a prior that antifungal reatment and
CVC removal would remain in the final multvariate analysis
given the belief that these factors might be assocared with
outcome. Potential confounders of therapy were maintained in
the multivariate model. Mo interactions between variables were
found. Statistical analyses were performed with Microsoft
SPS5-PCt, version 150 (SPSS, Chicago. IL, USA).

Results

Incidence rates

We idendfied 773 episodes of Candida BSl, yielding an annual
incidence of 8.| cases' |00 000 inhabiants, 0.89/1000 admis-
sions and 1.36/10 000 patient-days. Differences in incidence
rates berween geographical areas are shown in the Supple-
mentary material (Table 52). Highest age-specific incidence
was observed in infants younger than | year (96.4/100 000
inhabitants), and a later peak occurred in persons aged 71
B0 years (26.5/100 000 inhabitants) (Rg. 1).

Study population

Twenty-one patients declined to participate. Hence, this
report is based on 752 episodes of candidaemia detected in
729 patients. Baseline characteristics of the study popubtion
are outlined in  Table 1.
outpatient-acquired, and the remaining occurred among hos-

Minety (12%) ecases were

s

pitalized patients, including 264 (35.1%) admitted to the
intensive care unit. Median length of hospitalization before
Candida BSI was 22 days (IQR 13-39), and 356 (47.3%) cases
had recent healthcare exposure (i.e hospitralization within the

previous 3 months).

Clinical data

Sepsis was the dinical presentation of candidaemia in 512
(6B.1%) cases. Regarding haematogenous dissemination, ocular
candidiasis was reported in 20 cases (1.7%), endocardits in 14
(1.9%), and metastatic renal infection in three {0.4%). Central
nervous system involvement occurred in seven cases (0.9%), all
but one in infants. Excluding the 45 patients who survived
<48 h, follow-up blood samples were obtained in 477 (67 5%)
cases at a median of 3 days (IQR 4-8). Of these, 144 (30.1%)
cases had persistent candidaemia

Species distribution and antifungal susceptibility testing

In 159 eases, incident blood culture was polymicrobial: a
bacterial strain was identified in 145 (19.3%) and two different
Candida species were simultaneously solated in 14 (1.9%).
Hence, 766 Candido strains were obtained from 752 episodes.
Candida albicans was the predominant species (348, 45.4%),
followed by Candida parapsilosis (191, 24.9%), C. glabrata (103,
13.4%), Candda tmpicalis (59, 7.7%), Candide krusei (15, 2%),
and other rarer species (50, 6.5%). Differences in distribution
of Candda spp. between metropolitan areas are outlined in the
Supplementary material (Figure S1).

Compared with other Candido species, C. parapsiosis was
more likely to occur in children younger than | year (18.9%
versus 9.9%, p 0001) and in catheter-related candidaemia
(4B8.1% wersus 29.3%, p <0.001). Candida glabrata cases were
more frequent in persons older than 65 years (62.9% versus
43.4%, p <0.001) and where there was an abdominal source of
infection (B.2% versus 2.7%, p 0011). Candida albicans was
more often related to previous colonization by the same

£ 2 & 22 2 2 £

-
=

Incidence per 100 000 inhabitants

FIG. |. Annual incidence of candidaemia
by age in Spain from 2000 wo 201 1.
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TABLE |. Baseline characteristics of study population and clinical data of candidaemia episodes according to Candido spedes,

Spain (2010-2011)

Condide species™
All ases C albicans C poropsilosi C. globrota C tropicolis T lrused
Charac teristic M- 752) {m = 33T) {n = 185) {n=9T) {n—5§T) im = 14)
Dhemograghics
Medan age, years &3 (43-75) &5 (45-75) 54 [6-695) 'H (545-78.5) &8 (545-7a5) 545 (475-648)
Age <l yer 7 (122 3 (128 35 (189) i1} (0
Mae sex 441 (588) 185 (549) 122 {65.9) 57 (5a8) 30 (526) JD (7.4
Olupatent %0 (12) 31 (32) 24 (13) 21 (218} 4(71) 130y
Days in hospital until Candida BSF 7 (13-39) 0 (i2-34) 28 (17-55) 23 (123368 20(11-365) 24 (13-425)
Comarhidites
Diabetes mafinus 161 (21.4) 7% (226 29(157) 29 (299) 16 (281} 2 (143}
Mip-q« =1 year) 2571749 (343) 1011334 (33.2) 54(292) 42 (433) 25 (439) 7 (50)
Previous reml fsture 194 (258) 106 {315) 32{i73) 1517.“ 14 (246) 3204
Tromint recpent 43 (64) i1 (33} 15 {8.1) it mj; 5 3214
Liver cirrhosis 2 (43) 13 (39) 422) 5 (52) 2 (15) 2(143)
HIV i ecton 16 (21} &(18 i [a5) 311} i (1) 5
Rizk facrors for candidema
Central vanous catheter 5317750 (775) 58 (768) 156/183 (85.3) 66 (63) 18 (667) 13 (729
Tom mrentera mutrvan 345 (485) 176 (522) 95 (514} 41 {423) 20 (351) a(571)
Immunosuppresive therapy”™ 168 [223) &8 (203 40(21.8) 18 (1a6) 14 (248) &(429)
Meutropena (<500 celimm?) 35 (47) 10 (3) 6 [12) 311} 5 (28) 2(143)
Intubation 18&751 WA36 (29.0) 51 {276) 16 {165 7’{133} 4 [28&)
Prior surgery [3 months) 382 (5 a1 (5317) 98 (53) 4?{485{ 17 (474) 5(357)
Abdomm) surpery 211 (281) %5 (8.3 54(293) 34 (35.1) 15 (263) 4 (286)
Prior antons E9748 (935) 4334 (97) 1650184 (89.7) a7 (a27) 54(947) 11 (786}
Prior fungal therapy' 160751 (213 4 (13 57 2396 120211 8571
Azmie gp:su‘ umsnﬁsj; a7 fl |j|£j 3+ﬁ:ﬂ 20096 3&} maﬂni]j} 7 {{gq 2
Echinocandin expaosure 45751 (8) ELv 23 {124) 586 (52) 4 2(143)
Frior Candida colonimtion WATE0 (379) 1577336 (46.7) 50(27) 42 (413) 18 (31.6) 413 (08|
Source of mfsction
23 (563) 202 (599) 89 (421) 54 (557) 33 (579) a(57.1)
Catheter.reiated 258 (343) 101 (30 89 {481} 24 (247) 16 (2E1) 5 (357)
Ursiogea! 40 (53) 2 (65) 2 (L1} 9(93) 5 (@) =
Abdamiml 5 (33) s@n 5 27} 8 a2} 3E3) =
Others & (08 309 4 2021) £ 170y
Severity of infection
Bactera n nodent ceture 145 (19.3) (187} 38 (205) 20 (206) 10(175) 5 (357)
Septc shodk or severe seps 240 (319) 120 {35.6) 46 (249 30(309) 21 (348) 7507}
Thempeutic mesures (<48 h)
Adequae ancfung)l treragy® oa749 (57.1) WA (60.2) 1210184 (65.8) 2396 [24)° 3656 [64.3) 14 (57.1)
CVC e ITSIST5 (478) 129253 (50.2) TOMIS6 (449) 3866 (576) | 5738 (39.5) W3 (538
alues are reported as nostonl no (%) or medan [ntermqurtde range) urles otherwie ndicted.
B3L bioodstream infection; OV C, central venous catheter: MY, humn immunodeficiency vins.
“Cases in whidh two Candida species were Bobited on nodent blood cubure are not induded.
Iy includes nosocomial cndidaemas. cses with positve Biood cueture after 2 duys of hospitizaton.
Wﬂmﬂ:mﬁlmhmmw_mwmm y and other i R Een dnugs.

“Agpropriateness of antfungal tetment i the first 48 h was not safable for thres cases.
*We masdered tha azole use in the first 4 h was msuitable for tresting C glabooin nfections in 21 episodes. Among them, one patient died within 7 days.

regarding OVC removal in the firs 48 h wemn mizing in sx of 58] cmes.

Candida spp. (46.7% wersus 30.3, p <0.001), and C. tropicalls to
haematological malignancies (17.5% wersus 63%, p 0.005).
Regarding the impact of antfungal exposure within the
previous month, C paropsilosis was more frequent in cases
with previous use of echinocandins (124% wversus 4%,
p <0.001) and C krusei with previous azole exposure (50%
versus 15%, p 0.003).

Table 2 shows antifungal susceptbility resules. For fleconaz-
ole, 79% (604/766) of Candida isolates were susceptible. The
resistance rate of C tropicals was 22% (13/59). However,
fluconazole non-susceptible isolates (MIC =4 mg/l) were
uncomman in both C albicans and C parapsiosis (1% and 5%,
respectively). A single case of Candida kefyr was resistant to
amphotericin B (0.1%). Rates of resistance to echinocandins
were 0.3% (1/348) for C. albicans, 1% (1/103) C glabrata, 3.4% (2
59) C. wropicalis, and no resistance was found among C. krusei.

E2013 The Authors

Therapeutic measures

Of 749 cases in 726 patients with available data, 137 {18.3%)
were receiving antifungal drugs at blood culture collection; 101
of these episodes were considered breakthrough candidaemias
that oceurred while receiving azoles (62, 6 1.4%), echinocandins
(26, 25.7%) or amphotericin B (13, 129%). Overall, 673
(89.5%) episodes received targeted antifungal therapy for
candidaemia. Excluding the |37 cases receiving antifungal drugs
at eandidaemia onser, treatment was started at a median time
of 2 days (IQR 1-3) after the incident blood culture. A detailed
description of therapies is provided in the Supplementary
material (Table 53).

Outcome and predictors of mortality
Mine patients were lost to follow-up before day 30 (three
before day 7). Overall, cumulative morality at 7 and 30 days
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TABLE 1. In vitro susceptibilities of Condida bloodstream isolates to different antifungals®
MIC (mgh }
Amanzizr o
Species Vakhe B Fucytosne I o 2 Caspofungin =~ Micfungin @ Ansdulafungin
c GM 0.as1 0l& a2l L/TTY LT 0015 031 0\ oo3
athicans MG, oz as 25 0o1s agi1s 00 S 0s 0 003
Range 03025 0233 01 2-micd 058 agls—=8 0.015-8 0122 0m— 003-025
[ GM a4 043 048 aaia o7 LT 136 084 a93
parasios MICw 025 025 i 003 3 0.015 T
Range o3| 012-4a5 L2664 0015-0.25 001505 0msall 054 0254 o124
C GM 0108 0133 3074 il oz 0124 044 0 o3l
plabrata MiICs a2s alz & | a5 05 1 0103 003
Range  003-05 Q1264 05-fi4 158 a015-a 00154 0.25-1 0031 003-as
[ A GHM Qa7 LA S 183 aas? ol 0047 o4l 0034 ik |
tmbiclis MG, a2 a2 Ee ] >B a (12 a3 003
Range G03-05 w231 Q24 aais-=8 agis—=8 00158 0122 0.03-2 G031
[ GM 0236 348 I35 G 03 0048 [15: 8 008 (iliEt}
lorumsi MIC; 05 4 4 az2s as iz 1 LR (il k|
flange 01205 -4 1664 0015-0.25 aois- 0ol5-aii 052 0.06-0.12 0.03-00&
C GM a0&7 oz 3722 a2 a2 0.07s a9 033 o5
puithermon dif MG alz a5 & | 025 025 2 a5 I
Rarge  003-012 Ql2-025 i3 -2 Q6025 0015025 05-2 0.25-05 a25-1
L GM o0& 0287 045 (il LiTijrx} 008 092 015 0036
o mige MG, 025 v 1 wiz as 006 1 0.08 iz
Q030325 QL1264 Q1244 Q015025 Q01505 0,01 5—0.06 [ E- 0.03-0.06 0a3-ai2

[MIC, minirmvuim & CONOEMration.

A

GM, prometmic me
The

tatie descrbes susceptiiity of peces with higher prevalence [n =10) in the CANDIPOP study.

after the first epkode of candidaemia was 12.8% (93/726) and
30.6% (220/720), respectively.

On univariate analysis, numerous factors were associated
with early mortality in patients older than | year (Table 3).
When adjusted by primary soeurce of eandidaemia and severicy
of infection (severe sepsis or septic shock) in the multivariate
regression analysis, approprizte antifungal treatment within the
first 48 h was the only factor independently associated with
lower mortality. To explore whether antifungal therapy was
affected by CVIC removal, a secondary analysis was performed
in patients with CWCs. On multvariate analysis, adequate
antifungal treatment (OR 051, 95% CI 0.27-0.95) and having
the CVC removed (OR 0.43,95% Cl 021-0.87) within the first
48 h remained associated with decreased early mortalicy.

Independent risk factors for late mortality were relted to
host characteristics (age, immunosuppression), clinical presen-
rton of candidaemia (septic shock or severe sepsis and
primary infection), and signs of organ dysfunction (intubation
and previous renal replacement therapy) (Table 4). To further
assess the influence of CVC removal on late mormality,
separate logistic regression analyses were performed. The
possible benefit of CVC removal on univarate analysis
disappeared after including host factors and clinical dam in
the multivariate analysis (OR 0.72, 95% Cl 0.43-1.22). Similr
results were obtained in patients with catheter-related candi-
daemia: none of the treatment-related factors were signifi-
cantly associated with hte mortality.

Because no paediatric severity of illness score was mea-
sured during the study and eomorbidities may have an effect
on outcome, similar multivariate models for eady and late
mortality were explored in the subgroup of adults (=18 years).

After entering the Charlsen index as an independent variable,
the benefit of therapeutic measures on early mortality
remained stable. Conversely, the Charlson index was added
as a prognostic factor for late mortality (OR 1.13, 95% CI
1.00-1 28) (data not shewn).

Discussion

Candidaemia remains a life-threatening infection, especilly in
patients with severe underlying conditions. As our resules
show, everall incidence of Candida BS| in Spain is 8.1/100 000
population. Although we lack comparative studies, our
incidence rate is similr to those of most population-based
studies conducted in the USA between 1992 and 2001 [9-12]
(6-8/100 000 populationfyear) and is comparable to a recent
natioral surveillance performed in Denmark [4] (8.6/100 000
population). However, it differs frem most northern and
central European countries [2.3,5]. which have described a
much lower disease burden (nearly 3-5.7/100 000 population)
and contrasts with the high rates in a contemporary US survey
conducted in Athnta and Baltimore (133 and 262 cases/
100 000 popultion, respectively) [12]. In general, these
geographic variations probably reflect demographic differences
or varations in patient management

In accordance with previous surveillance reports, the
highest incidence rates are at the extremes of age. Of note,
however, we found an unexpectedly high peak in children
younger than | year (964 cases/100 000 popultion) in
comparison with other European surveys [2-5] (range, 9.4
20.7/100 000 populaton).This result diverges from the

DI The Authors
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TABLE 1. Univariate and multivariate logistic regression analyses of prognostic factors for early mortality (0-7 days) in §29*
patients

Univariate analysis Mul variate analysis®

Variable Alive (n = 54T) Diied (n = 82) Oft (95% CIj p value OR (95% CIj p value
Heast fctors

Age. years 656 (51.3-76.0) 722 (554-802) 102 (1.01-1.04) 2001 102 (1.01-1.04 0.0l

Made sex 317 (58) 57 (695} 165 {1_.00-2.73) a04a

Charison e’ 2 (1-3) 1(2-5) 1223 (1101 37) <0001

Maignancy (=1 yer) 214/546 (39.2) 880 (35 084 (0521 36) 0472

Traniphant recpient 207 ETEE) 046 (0,141 51) CE:]

(e p— 13 (2.4 {12 051 (0.07-3.53) 0514

lrrarwn: 137 16 (19 Q73 (041130 a2m

Nuﬁwﬂnﬂwr'ﬁm v | 1] {5?15}} 5 .[&1].3 116 {{g_-l-l—a_m; 0766

Abdomiml surgery 184 (30.3) 20 (244 074 (0.43-1.27) L1l

Previous ART 40(73) 5 (6.1} 082 {0.32-2 15) 0491

[ — 111 (203 2 (25.6) 135 {0.79-2.32) 027
Clirical data

Primary source 278 (S0.8) &4 (78) 344 (1.99-596) =20 343 (190619 <0001

Catheter rated 208 (38) il {134 025 (0.13-0.49) <0001

Anthurgal agent 2t trme of Blood 91/545 (167} 16 (19.5) 121 {0.67-2.18) 0528

cukure collection

Severe sEnzr or septic hack 143 (26.1) 53 (64.6) 5 16(3.16-8.44) 0001 £56 (3E5-11.17) <00

Bartera m modet o i (185 15 (18.3) 099 (0.54-1.80) 0970
Candida species

L alhicons 24 (45 A I.DJ 651 65 biTE ]

Py n EM_R 7] Fl':ﬂ 28 I.ﬁ; 0060

L gabrow TT(141) 15 (183} Ij?(ﬂﬂ—ljﬂ a3is

C trocal 43(79) a (9.8 127 (0.57-2.80) 1559

C ks 1ol 44 275 (08489 0093 31008311 0oz

G {1 9 {054 259 (0311 40)

Ad ung 1 306/544 (56.3) % (30.5) (134 {0.21-0.56) 001 035 {0.20-061) <00

CVC removal® 206416 (495) 13555 (236) Q32 (0.17-0.61) ool
Walues are reported a3 noutonal no (%) or medan (mtemurtle range).
CL, confidence interal CWE, central venows catheter; HIV, human immunodeficiency vire; OR, odds ratioc RAT, rmalnlhu-mrtlhuipr
'Drlpllllﬁr:tq:mdudumﬂhunnmlduﬁdbrpmmmqnoﬁtﬂmuumdmﬁlﬂmmrdmn] year, cases of ia canmed i sty by

different species of Candidd, and two aduit patents who were kost to follow up in this period were exciuded from the anakyss.

EThe best maltvariate amiysis model according to Mallows' Cp satistic inckided the folowing variabies: age. primarny source, severe sepss o septic shock, Candida ke and
adequate wal tr (Hozmer-L p 09 arem under the curve = 081

“Recorded i adubts {n = 600}

*Subset of patients with avaiable information regurding CWC removal (n = 47| out of 474). Multivariate amiysisin patients with CVIC was s follows: increasing age (OR 103, 95%
C1 1 .90-1.05 p 0.01 7). primary source {OF. 225, 95% C1 1 17-4.33, p 0015}, severe sepsis or septic shock (O 450, 95% O 2.40-8.44, p -000! ), C korussi (OF 416, 95% C1 | 07
~16.12 p 0039} adequate antifungal treaoment (O 0,51, 95% O 0.27-0.95. p 0,033}, and CVC removal within 48 h (OR 043, 95% O 0.21-0.87, p 0.019) (Hosmer-Lemes how

p 0115 area under the curee = 079}

epidemiological trend towards the increasing relevance of the
elderly popultion as the most important age-specific group
affected by candidaemia [2.4,12]. We believe the high incidence
rate in our infants & influenced by at least two factors. First, all
the study regions included referral paediatric and neonatal
units for community hospitals from other areas, which eould
have eontributed to an overestimate of the incidence rates.
Second, there was a high percentage of C porapsiloss in
children younger than | year in comparison with adults.
Although the relevance of C. paropsilosis in neonatal candida-
emia & wellrecognized [28,29] and an endemic situation
cannot be ruled out [30] these results may reflect the
presence of nosocomial outbreaks and the need to improve
infection control practices. Therefore, further molecular
studies of C parapsiosis strains are required, and particular
consideration should be given to fluconazole prophyhcric
therapy in low-birthweight neonates, according to guidelines
[31,32].

Over the bstdecade, there have been no substantial changes
in Candida species distribution in Spain. The only exception is a
possible increase in the percentage of C. glabrata, particularly in

£2013 The Awthors

the elderly. In the present study, C. globrata was the third most
common specles (13.4%), whereas In reports from the early
2000s its proportion was <9% [6,33]. Although these studies
involved different surveillance regions and are not entirely
comparable, the same trends have been reported in the USA
[10,11], Denmark and Finland [2 4]. lcis suggested that the rise in
C glabrot may be due to widespread azole use. However, this
association remains unclear, and other host factors and medical
practices may have contributed [34,35].

Our findings confirm that fluconazole susceptibility has
decreased in Spain. Earlier studies in Barcelona [6,36] showed
that >%0% of Condida isohtes were fluconazole-susceptible,
whereas the present report documents fluconazole suscepri-
bility at <B0%. Although this decrease is mainly due to rises in
C glabrata infection, we also found significant fluconazole
resistance in C. tropicalis strains (22%), never before reported
in Spain. Resistance to echinocandins was very low, except for
C parapsilosis, which exhibited higher MICs than those of other
Candida species. The clinical relevance of these findings warrants
analysis infurther studies because the correlation between MIC
and clinical response to echinocandins remains uncertain,

Omical Microbiology and infection 72013 Buropean Socety of Cinical Microbiology and Infections Deseases. CMU 20, 02450254
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TABLE 4. Univariate and multivariate logistic regression analyses of prognostic factors for late mortality (8-30 days) in 542°
patients

Univariate analysis MulGvariate analysid®
Wariable Blive (n =~ 431) Dvied (o= 111) OR (95% CI) p value OR (95% CI) p value
Host fuevors
Age, years 4.7 (504-756) 687 (592-789) 102 (1.00-1 03) 0001 103 (1.02-105) <0001
Mar x 266 (594} 57614 072 (0.48-1.10) 0127
C i ™ 2(1-3) 3 (24 L18 {10631 0002
Hagnancy (=1 yer) 168430 [39.1) 44 (9.6 102 .ﬂ—:jr; 0913
Transphn e 31 {72) | | {}9] 142 (0.69-292) 0342
IV mincton 921} 175 (0.53-5.80) 0358
Imrmancsuppressive therapy” 100 (232 l-ﬂ- ijﬁ .m—:lj]} 0047 250 (1 48-421) 0001
Abdominal surgery 141 ﬁlf{ l‘l .35-0.93) ams5
Metropea (<500 cellmm?) 20 (485) 2@l j uu {0.80-4.10} 0.153
Frevious RRT {51 18 (163 360 (1 86-6.98) <0001 287 (i 34-615) o7
[ —— 45 {15.1) 46 {414 199 (2.51-6.32) <0001 424 2.42-742) <0001
Clirical data
Fromary source 208 (483) 68 513 170 (1.11-2.60) 0015 163 (1.03-261) 0039
Catheterwelated 172 393) 34 (0.5) 067 (0431 04) 0.074
Severe semgs or sentc siock % (2) 48 #313) 270 (1.74-4.18) .00 L77 (1.05-300) 0.4
AT gl gt - thire ol Bl F0M429 (163} 21 (183 120 {0.70-2.05) 0514
cukure colisction
Aaciari i et vl 75 (174 25 p1%) 138 (0.83-2.30) 026
Persstent andidasma’ B6308 (17.9) 674 (351) 140 (0.82-2.40) 02
Condida species
€ albiers 186 (43.2) &0 541} 155 (1.02-2.36) 0041
€ fanpais 1180 (255) 21 {189 068 (0.40-1.15) 0.149
€ gt 4 (i) 1317 076 (0401 44) 0.400
C icale 35 (&1 T (&3 Q76 (033-1.76 0525
€ i 7 {1{.';}} 3 }11'; maﬁ.ﬂ-a.ﬂ 0456
Thempeutic mmsures (<48 h)
Adequate antihungal treatment 2450429 [57.1) 00110 (54.5) 050 (0.59-1.37) 0628
CVE remaval’ 1677321 52) 38A3 (409) 064 (0.40-1.02) 0.059
Walues are reported as noutotal no (%) or median (ine

CL, confidence mtenal CYC, ce mminnrl-‘ll‘ Imnmmnntﬁﬁmqmn Of, odds ratio; RAT, renal ephosment therapy.
Oy the first episode of candidaemia was included for patients with multiple episodes. Meonastes and mfants youngerthan | yer, cses of andidasmia cased simuitaneousty by
different species of Conditi, deaths that ccoumred at days -7, and five adult patients who were lost to folbw up in this period were excluded from the analysic.
*The best multvarate amiysis model according to Mallows' Cp statistic included the following variables: age, mmmunosuppressive theragy, previous RAT, intubation. pricmary
source and sevene 3enss or septic shock (Hosmer Lemeshow p 0.75; arm under the curve = 076

din aduts {n = 513}
“Inchudes comicoids, chemaotherapy and other mmuncsuppressive drugs within the preceding month.
*Persistent canddaemia was defined = persstently positive blood counesfor 3 dapsafter the incident biood sample. Ambps s performed in the subs et of mitients with follow.op
bicod cultures (n = 382
SSubset dpﬂn{us Lﬂemmmlctm[n = 414 out of 417). Multieariate amiyss in patients with CWC wis as follows age [OR 104, 95% O 1.02-
1105, p <0.001). previows RRT (OR 284, 5% CI 128-631. p 0.00 1), imcubation (OR 3157, §5% O I5H45.pﬂ1lmd].mm{m | 'ﬂ.ﬁﬂﬂ Li3-3.1E p 0015).
sevene sepsin or septic shock (OR 142 95% C1 0.79-2.57, p 0.243), and OVC removal (OR 072 95% O 043-1.22, p 0202} (Hosmer-Laneshow p 0.32; arem under

curee = 077}

Overall 30-day mortality in our study was high (30.6%), but
similar to recent darta [2.5]. Multivariate analysis suggested the
benefit of prompt therapeutic measures for decreasing early
mortality, in keeping with previous reports. Furthemere, and
for the first time, it was clearly seen that host factors and
severity of infection were the main wvariables influencing
maortality in the later period. These results support current
guidelines, which consider appropriate antifungal therapy and
catheter removal as the cornerstones of tearment for
candidaemia. Monetheless, prompt CVC removal as a prog-
nostie factor of mortality remains controversial. Current data
are provided by observational studies [18,19], and some
reports have faled o demonstrate the benefit of CVC
removal on outcome [1620]. We believe CVC management
should be carefully evaluated in each patient and removal
performed whenever possible, espedially if the catheter & the
suspected source of infection [19].

In light of the low percentage of adequate ancifungal
treatment for C. glabrato found in this study, we considered

that azeles atany dose were inappropriate for non-susceptble
[htpeffwww.eucastorg/clinical_breakpoints/].  This
interpretation could be controversial and might have biased
the benefit of antifungal therapy towards the reduction of s
effect. However, even with this definition, antifungal treatment
was associated with better early survival Further studies are

solates

needed to elucidate whether fluconazole is a good option for
C glabrata in terms of elinical and micrabiological responses.

This study has some limitatdens. First, the epidemiology
described is influenced by local medical practices, which limits
the ability o generalize the results o ather geographical areas.
Second, it was difficult to control the analysis of prognostic
risk factors of mormlity for the variable severity of illness,
since APACHE Il score was only available in adult intensive
care unit patients. Mevertheless, we used other markers
relted with concurrent illnesses (Charlson index) and we
explored a wide range of clinical variables to adjust for
eonfounding factors, which lends strength to the results. Third,
the precise number of metastatic candidiasis cases could not
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be determined because diagnostic procedures were per-
formed at the physicians' discretion.

In conclusion, candidaemia is a severe infection that remains
associrted with high morbidity and mortality. Although our
results confirm that the poor prognosis may be strongly
associted with the fragile status of affected patents in whom
the risk of death is inherently high, we should foeus on the
control of modifiable risk factors for moraality and improve
adherence to guidelines. Prompt initihdon of appropriate
antfungal treamment and CVC removal could decrease early
maortality in these patients.
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MATERIAL SUPLEMENTARIO

Table S1. Definitions used to classify the appropriateness of antifungal treatment

Antifungal treatment

Appropriate therapy®
Fluconazole (adjusted for renal function)
>400 mg/day [6 mg/kg/day] for fluconazole-susceptible isolates
Echinocandins”
Anidulafungin 200 mg loading dose, then 100 mg/day
Caspofungin 70 mg loading dose, then 50 mg/day
Micafungin 100 mg/day
Amphotericin (lipid formulation) B 3 mg/kg/day

Inappropriate therapy
No antifungal treatment
Insufficient fluconazole dose
<400 mg/day for fluconazole-susceptible isolates
Fluconazole at any dose for non-susceptible Candida isolates or C. glabrata and C.Krusei

MIC,minimum inhibitory concentration.

*The use of the correct dose of antifungal agent for a susceptible Candida isolate. Resistance was

determined according to European Committee on Antimicrobial Susceptibility Testing (EUCAST)

[http://www.eucast.org/clinical_breakpoints/]. Adequate dosing of antifungals shown in this table

refers to adult patients. The appropriateness of dosing for paediatric patients is based on ESCMID

guidelines [31].

®In Candida isolates without clinical breakpoints determined by EUCAST, we arbitrarily used the

anidulafungin threshold.

Table S2. Incidence of candidaemia and characteristics of participating centres

Metropolitan Barcelona Bilbao Madrid Seville Valencia Overall
areas
No. hospitals 6 3 11 5 4 29
No. beds
>1000 1 1 4 1 1 8
600-1000 2 1 3 1 1 8
<600 3 1 4 3 2 13
Population 1625319 1203 804 3815118 2 062 690 792 049 9498 980
No. episodes 127 85 349 121 91 773
Incidence per®
10’ admissions 0.69 0.76 1.04 1.02 0.80 0.89
10° patient-days 1.15 1.47 1.44 1.48 1.18 1.36
10’ inhabitants 7.8 7.1 9.1 5.9 11.5 8.1

®All 773 episodes identified during the study period were used to calculate incidence rates by 2011

Spanish national census
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Table S3. Initial therapeutic measures for Candida bloodstream episodes in paediatric and

adult patients

Overall Episodes in Episodes in adults
(N=752) paediatric (218 years)
patients (N=631)
(<18 years)
(N=121)
Severe sepsis Sepsis p value®
or septic shock (n=429)
(n=202)

Initial antifungal treatment”

Azole 346/750 23/119 (19.3) 73 (36.1) 250 (58.3) <0.001

(46.1)
Echinocandin 203/750 8/119 (6.7) 77 (38.1) 118 (27.5) 0.007
(27.1)

Amphotericin B 105/750 (14) 77/119 (64.7) 13 (6.4) 15 (3.5) 0.09

Combination therapy 17/750 (2.3) 5/119 (4.2) 5(2.5) 7 (1.6) 0.54
No targeted antifungal 79 (10.5) 6 (5) 34 (16.8) 39(9.1) 0.005
treatment"
Therapeutic measures (< 48h)

Appropriate antifungal 428/749 98/119 (82.4) 115/202 (56.9)  215/428 (50.2) 0.12

treatment® (57.1)

CVC removal® 275/575 56/112 (50) 61/161 (37.9) 158/302 (52.3) 0.003

(47.8)
Combined treatment’ 194/572 52/110 (47.3) 47/161 (29.2) 95/301 (31.6) 0.60
(33.9)

Values are reported as no./total no (%), unless otherwise indicated.

®Comparison between adults in the group with severe sepsis or septic shock and sepsis.

bAnth‘ungal medication data were not available for two paediatric cases.

“This group includes 5 patients who died while receiving antifungal treatment for another reason, but

before the current candidaemia episode had been diagnosed.

dAntifungal medication was missing for two paediatric cases. Time at which antifungal therapy was

started was missing in one adult case in the sepsis group.

“The analysis of CVC removal included 575 cases out of 581 in which the time of withdrawal was

available: 112 in the paediatric group, 161 in adults with severe sepsis or shock septic, and 302 in adults

with sepsis at clinical presentation.

fCatheter(s) removed in addition to receiving appropriate antifungal treatment.
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Figure S1. Percentages of Candida species among the 766 isolates according to each

metropolitan area of Spain

| OC.albicans OC.parapsilosis B C.glabrata BC.tropicalis W C.krusei @ Others*

100%
90% A
80% A
70% A
60% A
50%
40% A
30% A
20%
10% A

O% T T T T T 1
Barcelona Bilbao Madrid Seville Valencia Overall
N=127 N=84 N=346 N=113 N=93 N=766
Areas of study

Percentage of total strains

*The “others” category includes: C. guilliermondiiin 13 cases, C. lusitaniae in 10, C. orthopsilosisin 7, C.
dubliniensisin 4, C. lipolyticain 4, C. kefyrin 4, C. metapsilosisin 2, P. anomalain 2, C. intermediain 1, C.
nivariensisin 1, C. pulcherrimain 1, and P. fabianiiin 1.
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Dhjectives: To determine the epidemiology of Candida blood-
stream infections, variables influencing mortality, and antifungal
resistance rates in ICUs in Spain.

Design: Prospective, observational, multicenter population-based
study.

Setting: Medical and surgical ICUs in 29 hospitals distributed
throughout five metropolitan areas of Spain.

Patients: Adult patients (= 18 yr) with an episode of Candida
bloodstream infection during admission to any surveillance area
ICU from May 2010 to April 2011.

Interventions: Candida isolates were sent to a reference labora-
tory for species identification by DNA sequencing and susceptibil-
ity testing using the methods and breakpoint criteria promulgated
by the European Committee on Antimicrobial Susceptibility Test-
ing. Prognostic factors associated with early (0-7 d) and late (8-
30 d) mortality were analyzed using logistic regression modeling.
Measurements and Main Results: We detected 773 cases of
candidemia, 752 of which were included in the overall cohort.
Among these, 168 (22.3%) occurmred in adult ICU patients. The
rank order of Candida isolates was as follows: Candlida albicans
(529%%), Candida parapsilosis (23.7%), Candida glabrata (12.79%),
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Candida tropicalis (0.8%), Candida krusei (4%), and others
(1.8%). Overall susceptibility to fluconazole was 79.2%. Cumu-
lative mortality at 7 and 30 days after the first episode of can-
didemia was 186.5% and 47%, respectively. Multivariate analysis
showed that early appropriate antifungal treatment and catheter
removal (odds ratio, 0.27; 95% CI, 0.08-0.91), Acute Physiclogy
and Chronic Health Evaluation |l score (odds ratio, 1.11; 95% CI,
1.04-1.19), and abdominal source (odds ratio, 8.15; 95% CI,
1.75-37.83) were independently associated with early mortality.
Determinants of late mortality were age (odds ratio, 1.04; 95%
Cl, 1.01-1.07), intubation (odds ratie, 7.24; 95% CI, 2.24-23.40),
renal replacement therapy {odds ratio, 6.12; 95% Cl, 2.24—18.73),
and primary source {odds ratio, 2.51; 95% CI. 1.06-5.95).
Conclusions: Candidemia in ICU patients is caused by
non-albicans species in 48% of cases, C. parapsilosis being the
mest common among these. Overall mortality remains high and
mainly related with hest factors. Prompt adequate antifungal treat-
ment and catheter removal could be critical to decrease early mor-
tality. (Crit Care Med 2014; 42:1423—-1432)

Key Words: antifungal agents; candidiasis; epidemiology; intensive
care units; mortality; treatment outcome

ndida bloodstream infections (BSIs) represent a
C;vere healthcare-related complication in critically
ill patients. The relevance of the disease in [CUs was
recently underscored by the Extended Prevalence of Infection
in Intensive Care (EPIC-II) study, which reported that 17% of
1CU-acquired infections are caused by Candida species (1), Fur-
thermore, the Hospitals in Europe Link for Infection Control
through Surveillance (HELICS) project estimated that candi-
demia represented 6.3% of all [CU BSIs in 2004 and 2005 (2).
Despite the existence of effective antifungal drugs, recent
studies continue to report high mortality rates, ranging from
40.2% to 56% (3-7). Attempts have been made to decrease the
prevalence of candidemia with the use of antifungal prophylaxis
or preemptive therapy in selected high-risk patients. However,
these strategies could lead to an increased risk of fluconazole
nonsusceptible isolates and contribute to the emergence of
non-albicans Candida species (8, 9). In fact, the epidemiology
of fungal infection can significantly differ between geographi-
cal regions owing to the influence of differing medical practice.
Numerous studies have focused on describing the current
epidemiology and management of Candida BSI in the ICU
setting (3, 5, 10-14). However, little effort has been dedicated
to providing an in-depth understanding of the reasons for the
poor prognosis of candidemia in ICU patients. In particular,
few studies have assessed the risk factors for death in this pop-
ulation (6, 10, 15}, and the benefit of modifiable therapeutic
strategies has been mainly generalized from data provided by
selected hospitals or studies that included patients who were
not critically ill (16-18).
This study reports the candidemia episodes occur-
ring in our ICU setting through analysis of the data from a
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population-based surveillance program conducted in five met-
ropolitan areas of Spain.

The aims of the study were to describe the epidemiology of
Candida BSI in Spanish ICUs, to determine the prevalence of
antifungal drug resistance, and to identify predictors of death. In
relation to this last objective, our hypothesis was that the potential
effect of treatment-related variables had to be assessed in an early
stage of the infection because of indications that the patient’s
outcome might be adversely affected by host factors (19).

MATERIALS AND METHODS

Design, Setting, and Study Population

The design of the Prospective Population Study on Candi-
demia in Spain study has been previously described (20). It was
a prospective, population-based surveillance for Candida BSI
conducted from May 2010 to April 2011 in five of the largest
metropolitan areas of Spain: Barcelona, Bilbao, Madrid, Seville,
and Valencia (population 9,498,980). Twenty-nine public and
private hospitals participated, accounting for all ICUs that were
representative of the Spanish healthcare system. We report here
all cases of Candida BS] occurring in adults (= 18 yr) following
admission to the medical or surgical [CU of any hospital in the
surveillance area. Patients with a hospital stay less than or equal
to 48 hours and candidemias that were already present at ICU
admission were excluded.

Definitions

An incident case was the first positive Candida species blood
culture in a surveillance area resident. Candidemias occurring
more than 30 days after the incident episode or isolation of a
different Candida species after the initial case were considered
new episodes. Proven catheter-related candidemia was defined
according to the following criteria: 1) evidence of catheter exit
site exudate with the same Candida species that was isolated
from the bloodstream; 2) semiquantitative catheter tip culture
yielded greater than 15 colony-forming units (CFUs) of the
same Candida species; or 3) simultaneously quantitative cul-
tures of blood samples showed a ratio of 3:1 of CFU between
blood samples obtained through a catheter and peripheral
vein, or the differential time to positivity was greater than or
equal to 2 hours (21). Secondary candidemias occurred after a
potential origin of infection was identified based on the isola-
tion of the same Candida species in blood culture and the pre-
sumed source of infection. In detail, abdominal origin required
a positive culture from intra-abdominal space obtained during
surgery or needle aspiration and the evidence of abdominal
infection or abscess. Urinary source was identified by the iso-
lation of Candida species from urine culture or tissue from
affected site and the presence of urologic conditions (e.g.,
manipulation or obstruction of the urinary tract). Candidemia
was classified as primary when there was no apparent infection
at another site. Severity of illness was measured by the Acute
Physiology and Chronic Health Evaluation II (APACHE 1II)
score on the day of candidemia (22) and the presence of severe
sepsis or septic shock at presentation (23).
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To assess the impact of therapeutic measures on outcome,
antifungal therapy and central venous catheter (CVC) removal
were evaluated in accordance with the following definitions: 1)
early, adequate antifungal treatment was the administra-
tion of the recommended dose of an antifungal drug within
48 hours after blood culture collection for a susceptible Candida
isolate, according to European Committee on Antimicrobial
Susceptibility Testing (EUCAST) breakpoints (24). Fluconazole
at any dose was considered inappropriate for nonsusceptible
Candida species, Candida glabrata, Candida guilliermondii,
and Candida krusei. For species with no established EUCAST
breakpoints to micafungin and caspofungin, we arbitrarily used
the anidulafungin threshold to decide the adequacy of antifun-
gal treatment; 2) early CVC removal was established when the
catheter was removed within 48 hours after obtaining blood
culture, and in patients with multiple CVCs, when at least the
responsible CVC was removed within this timeframe (it was a
retrospective judgment made once all necessary investigations
had been performed); 3) early, appropriate combined treat-
ment was defined as receiving adequate antifungal medication
in addition to CVC removal within the first 48 hours. The out-
come variables were early (£ 7 d) and late (8-30 d) mortality.

Data Collection

Laboratory-based reporting of cases from the participating
institutions went to regional study coordinators (i.e., special-
ists in infectious diseases or intensivists) who collected the
data with the use of a standardized case report form. Demo-
graphic characteristics, predisposing risk factors within the
preceding 30 days, clinical management, and 30-day follow-up
period were recorded in a dedicated database created for the
study. Information was then revised by one study collabora-
tor (M.P.-A.) to verify data accuracy and completeness. Patient
management was at the discretion of the attending physi-
cian. Laboratories were audited to ensure that all cases were
reported. The institutional review board of each participating
center approved the study protocol, and informed consent was
obtained from patients.

Microbiological Methods

Candida 1solates were centralized to the Mycology Reference
Laboratory (MRL), National Center for Microbiology (Madrid,
Spain), for species confirmation and antifungal susceptibility
testing. Species identification was performed with molecular
methodology by sequencing the internal transcribed spacer
regions (ITS51 and ITS2) from ribosomal DNA. The identities
of Candida parapsilosis sensu stricto, Candida orthopsilosis,
and Candida metapsilosis isolates were confirmed as described
by Tavanti et al (25, 26). Molecular reidentification of all C.
glabrata sensu lato isolates into the species C. glabrata sensu
stricto, Candida nivariensis, and Candida bracarensis was per-
formed as described by Alcoba-Flérez et al (27). When MRL
and submitted laboratory identifications differed, the MRL
data were used. In vitro antifungal susceptibilities of isolates
were evaluated according to the EUCAST-Antifungal Suscep-
tibility Testing microdilution method (28, 29). C. parapsilosis
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ATCC 22019 and C. krusei ATCC 6258 were used as quality
control strains for antifungal drug susceptibility testing.

Statistical Analysis

Descriptive data were presented per disease episodes or per
patients depending on whether it was a characteristic of the epi-
sode of candidemia or the patient, respectively. Quantitative vari-
ables are reported as median and interquartile range (IQR), and
categorical variables as counts (%). The chi-square test or Fisher
exact test was used to compare the distribution of categorical vari-
ables, and the Student f test or Mann-Whitney U test for quanti-
tative variables. Significance was set at a p value of less than 0.05.
Only the first episode of candidemia recorded for an individual
patient was considered for mortality analysis. The Kaplan-Meier
curve was performed to show the relationship between therapeu-
tic strategies and 30-day survival. Follow-up period was divided
into early (0—7 d) and late (8-30 d) mortality to evaluate variables
related to death. This division was based on the belief that mortal-
ity is highly determined by patients’ baseline characteristics and
may confuse the effect of potential modifiable factors such as ther-
apeutic measures when assessed at 30 days. A univariate logistic
regression model was fitted for each variable to test its relationship
with mortality outcomes. Variables clinically relevant and statisti-
cally significant (p < 0.1) on univariate analysis were considered
to build the multivariate regression model. Clinical interventions
were maintained in the final model as a fixed variable. Variables
that did not improve likelihood (p < 0.10) were excluded. Poten-
tial confounders of treatment strategies (APACHE I score) were
tested. Significant interactions between variables were ruled out.
Statistical analyses were performed with Microsoft SPSS-PC+,
version 15.0 (5P5S, Chicago, IL).

RESULTS
A total of 773 episodes of candidemia were detected in the
CANDIPOP study. Of these, 21 case-patients were excluded
because they declined to participate. Within the remain-
ing cohort, 264 (35.1%) occurred in hospitalized patients
(> 48hr) who were admitted to the [CU. Among them, 85 pedi-
atric patients (< 18 yr) and 11 candidemias that were already
present at [CU admission were excluded. Hence, this report is
based on 168 episodes of candidemia identified in 164 patients.
At the time of candidemia, 79 case-patients (47.0%) were
admitted in medical-surgical 1CUs, 50 (29.8%) in surgical
ICUs, and 39 (23.2%) in medical ICUs. The median length of
hospitalization before Candida BSI was 19 days (IQR, 12-34
d). Ninety-five cases (56.5%) were previously colonized with
the same Candida species, and 27 of them had multifocal colo-
nization. Baseline characteristics of the study population are
outlined in Table 1.

Microbiological Findings

There were five episodes where two Candida species were
simultaneously isolated in the incident blood culture and
three episodes where two different species were obtained on
separate days during the 30-day follow-up period (at 1, 5, and
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TABLE 1. Characteristics of Patients Who
Developed Candidemia and Description
of All Episodes of Candida Bloodstream
Infection Included in the Study

Variable n/N (%)

Patients admitted to ICU (n= 164)

Males 108 (65.9)
Age in years, median (IQR) 63.0 (49.0-74.0)
Acute Physiclogy and Chronic Health 19 (14-25)

Evaluation || score, median (IQOR)

No. of days in hospital to candidemia onset, 19 (12-34)
median (IQR)

Comorbidities
Diabetes mellitus 40 (24.4)
Malignancy (active treatment within 1 yr) 33 (20.1)

Chronic obstructive pulmonary disease 17 (10.4)
Transplant recipient 14 (8.5)
Liver cirrhosis 6(3.7)
HIV infection 4(2.4)
Episodes of candidemia (n= 168)
Risk factors for candidemia
Previous antibiotic therapy (1 mo) 164 (37.6)
Central venous catheter 162/166" (37.6)
Intubation 120 (71.4)
Renal replacement therapy® (before or 39 (23.2)
due to candidemia)
Pravious surgery (3 mo) 111 (66.1)
Abdominal surgery 607111 (54.1)
Parenteral nutrition 106 (63.1)
Previous Candida colonization 95 (56.5)
Previous hospitalization (3 mo) 67 (39.9)
MNeutropenia at candidemia onset (< 8(4.8)
1,000 cells/mm?)
Previous corticosteraids (1 mo)® 85 (38.7)
Recent antifungal exposure (< 1 mo) 54 (32.1)
Azoles 36 (21.4)
Echinocandins 25(14.9)
Saource of candidemia
Primary 93 (565.4)
Proven catheter-related 58 (34.5)
Abdominal 10 (6)
Urologic tract 2(1.9)
(Continued)
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TABLE 1. (Continued). Characteristics of
Patients Who Developed Candidemia and
Description of All Episodes of Candida
Bloodstream Infection Included in the
Study

Variable n/N (%)

Others 5(3)
Clinical presentation of Candida
bloodstream infection
Septic shock or severe sepsis 98 (58.3)
Concomitant bacteremia 35 (20.8)
Initial antifungal therapy
Echinocandin 84 (50)
Azole 60 (35.7)
Amphotericin B 12 (7.1)
Combination therapy® 3(1.8)
No targeted antifungal treatment’ 9(5.4)

IOR = interquartile range.

“Values are reported as no./total no. (%) of patients or episodes unless
otherwse indicated.

“Data regarding the presence of a central venous cathater was missing in two
out of 168 cases.

“Hemodialysis or hemodiafiltration.

“More than 10mg of systemic methylprednisolone per day (or equivalent)
during= 5 d.

“Combination therapy of an echinocandin plus azole was used in two cases
and combination of amphotericin B plus azole was usaed in one casa.

'One patient died while recenving voriconazole treatment due to isolation of
Aspergillus species from b alvaolar lavage.

8 d, respectively). In addition, a bacterial pathogen was iso-
lated in conjunction with Candida species in 35 cases (20.8%)
(the most common: coagulase-negative staphylococci in 17,
gram-negative rods in 6, and anaerobes in 5). Overall, 173 yeast
strains were obtained from 168 episodes. Candida albicans was
the leading agent (90; 52%), followed by C. parapsilosis (41;
23.7%), C. glabrata (22; 12.7%), Candida tropicalis (10; 5.8%),
C. krusei (7; 4%), C. guilliermondii (1; 0.6%), Candida kefyr
(1; 0.6%), and C. orthopsilosis (1; 0.6%). Species distribution
varied substantially between areas. C. albicans was the causal
species in 31.8-64.5% of cases and predominated in Barcelona
(64.5%), Madrid (64.4%), and Seville (48.1%). In Bilbao and
Valencia, however, C. parapsilosis was the most common isolate
(45.5% and 35.3%, respectively).

The results of in vitro susceptibility testing are summa-
rized in Supplemental Table 1 (Supplemental Digital Content
1, http://links.lww.com/CCM/A858). Overall, 79.2% of
Candida isolates (137 of 173) were susceptible to fluconazole.
Specifically, all C. albicans showed fluconazole susceptibility,
but 12.2% of C. parapsilosis (5 of 41) and 10% of C. tropicalis
(1 of 10) were intermediate or resistant (minimum inhibitory
concentration [MIC] = 4mg/L). Resistance to anidulafungin
was uncommon: 1.1% for C. albicans (1 of 90), 4.5% for C.
glabrata (1 of 22}, and no resistance among C. tropicalis and
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C. krusei. However, the MIC@u of echinocandins against C.
parapsilosis (2mg/L) was higher than those recorded for the
most common Candida species. All isolates were susceptible to
amphotericin B.

Clinical Data and Candidemia Management

Severe sepsis or septic shock was the clinical presentation of
candidemia in 98 cases (58.3), and 21 (12.5) required renal
replacement therapy (RRT) (hemodialysis or hemodiafiltra-
tion) due to infection. Evidence of metastatic candidiasis was
found in 9 episodes (5.4%): eight cases of endophthalmitis
(one in the course of echocardiography-documented endo-
carditis and two in the context of concomitant septic throm-
bophlebitis) and one case of metastatic renal infection in a
patient receiving corticosteroids.

Fifty-two cases (31%) were receiving an antifungal agent at
candidemia onset (fluconazole in 25, 14.9%; anidulafungin in
11, 6.5%; caspofungin in 8, 4.8%; micafungin in 3, 1.8%; vori-
conazole in 3, 1.8%; and amphotericin B in 2, 1.2%). In these
cases, the median time during which the antifungal drug had
been given before positive blood culture was 7 days (IQR, 3-13
d). Interestingly, these episodes were more likely to be caused
by Candida strains intermediate or resistant to fluconazole than
those not exposed to antifungal agents (17 of 52, 32.7% vs 19
of 116, 16.4%:; p = 0.017). In the remaining cohort, treatment
was started after the blood sample was drawn, at a median of
2 days (IQR, 1-3 d). Overall, 159 cases (94.6%) received spe-
cific antifungal treatment for candidemia. Antifungal agents
administered are shown in Table 1. Echinocandins were the
initial antifungal agent most frequently used as a single drug
(84 cases, 50%). Nine cases never received targeted antifungal
therapy, and eight of them died before blood culture results
became available.

‘With respect to CVC management, the indwelling catheter
was investigated for the source of infection in 74.1% of cases
(120 of 162), and early CVC removal was performed in 47.5%
(77 of 162). Cases needing RRT before or after candidemia
and those with severe sepsis or septic shock were less likely to
have prompt catheter removal (30.8% vs 52.8%, p = 0.016, and
37.5% vs 62.1%, p = 0.002, respectively).

Regarding other care processes, follow-up blood samples
were obtained in 115 of the 154 patients (74.7%) who survived
more than 48 hours. Blood cultures were persistently positive
for more than 3 days in 27% (31 of 115).

Outcome and Predictors of Mortality

Cumulative mortality at 7 and 30 days after the first episode of
candidemia was 16.5% (27 of 164) and 47% (77 of 164), respec-
tively. Median time from blood sample collection to death was
10 days (IQR, 4.5-19.5 d). The 30-day mortality according to
the initiation time of therapeutic measures is shown in Figure 1.
The Kaplan-Meier survival curves in Figure 2 show that cases
receiving appropriate combined therapy (n = 59) within the
first 48 hours had a greater likelihood of 30-day survival com-
pared to cases with delayed treatment or no combined inter-
vention therapy (n = 99) (p=0.024 by log-rank test).

Critical Care Medicine

150

Clinical Investigations

A p=0.22
60
N 435
& o
T4
g
£
Y
g 10
S4B h (n=108) =48 h (n=56)
B
£
£
2
a
E
5
=
8
£48h (n=TT) >48 h (n=22) Total (n=158)
c p= 0029
LIRS
50
£ w0
£
£ 30
g
g 20—
; 10

S48 h(n=59) =48 h (n=a9) Total(n=158)"

Figure 1. Overall 30-day mortality in relation to time of initiabon of
adequate antifungal therapy (A), ime of central venous catheter remaval
(B), and time of initiation of appropriate combined treatment (C). *Data
regarding time to starting antifungal treatment were missing in one patient

To better understand the reason for the high mortality
rates in [CU patients with Candida BSI and to elucidate the
impact of therapeutic measures on death, we assessed pre-
dictors of mortality at two time points: early (£ 7 d) and late
(8-30 d) mortality. On multivariate analysis and controlling
for APACHE II score, combined appropriate treatment (odds
ratio [OR], 0.27; 95% CI, 0.08-0.91) and abdominal source
(OR, 8.15; 95% CI, 1.75-37.93) were independently associated
with early mortality (Table 2). Independent risk factors for late
mortality were primary source (OR, 2.51; 95% CI, 1.06-5.95),
host factors such as age (OR, 1.04; 95% CI, 1.01-1.07), and
variables that categorized patients as more seriously ill (intu-
bation and RRT) (Supplemental Table 2, Supplemental Digital
Content 2, http:/links.lww.com/CCM/A859).

DISCUSSION

This is the first population-based description of candidemia
specifically dedicated to the critical care setting in Spain, and
it is performed according to the methods used by Almirante
et al (30) in the 2002-2003 Barcelona Candidemia Project. Our
study indicates that the considerable mortality associated with
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to increasing their use as first-
line agent. Considering the
increased frequency of C.
parapsilosis after caspofungin
exposure (34, 35), clinical prac-
tice changes could also justify
our findings.

352 Another important find-
ing is the relatively low per-
centage of Candida isolates
that were susceptible to flu-
conazole (79.2%). This was
related, in part, to lowering
of the new EUCAST break-
points and classification of
C. glabrata as intermediate or
resistant (24). The impact of
decreased susceptibility to flu-
conazole on clinical outcomes
remains uncertain. However,
some reports have suggested
a potentially increased risk
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underdosed in less suscep-
tible Candida isolates (36).

Figure 2. Kaplan-Meier 30-day survival curves according to appropriate combined therapy in the first 48hr
after candidemia diagnosis. Dashes indicate appropriate combined therapy receiving adequate antifungal
medication in addition to central venous catheter remaval within the first 48 hr.

Candida BSI is related with the severe comorbidities of affected
patients and points out that updated epidemiological data are
crucial for guiding empirical antifungal treatment.

During the last decade, there has been a shift toward an
increasing prevalence of non-albicans Candida species, espe-
cially in critically ill patients (3, 10, 13). Our results confirm
the importance of these microorganisms, which accounted
for almost half the isolates in this setting. We observed that
C. parapsilosis was the most frequent non-albicans species in
our ICUs (23.7% of isolates), in keeping with the epidemiol-
ogy described in a previous Spanish multicenter study (31)
and Itahian ICUs (3, 13). Nonetheless, it contrasts with data
from France and the United States, where C. glabrata is the
second cause of candidemia (8, 10, 11). The predominance of
C. parapsilosis could be a positive factor, since this species has
been associated with a better outcome (32). We believe that the
high prevalence of C. parapsilosis in our study may be influ-
enced by multiple factors. First, C. parapsilosis is commonly
related to parenteral nutrition and catheter-related infection
due to its capability to adhere to and form biofilms in foreign
material. Both risk factors are particularly frequent in ICU
patients. Second, although our distribution of Candida species
better represents the regional epidemiology than series from
single centers, further molecular studies would be needed to
assess the possibility of institutional outbreaks (12). Lastly,
current guidelines recommend empirical use of echinocandins
in critically ill patients (33), a fact that may have contributed
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This fact, together with the
potential rise in fluconazole
resistance, must be considered
when deciding empirical treat-
ment and supports the recommendation given in the latest
European guidelines to use echinocandins as the first choice
agent (37). However, for fluconazole-susceptible strains and
for C. parapsilosis, the preferred treatment is fluconazole,
since increasing use of echinocandins may also lead to emer-
gence of resistant isolates (38, 39).

It is a cause of concern that candidemia remains associated
with high mortality rates. Our study showed an overall 30-day
mortality of 47%, similar to other contemporary reports (3—
7). The multivariate model of early mortality highlighted the
importance of the severity of illness (APACHE Il score) and an
abdominal source of infection to predict death, as well as the
benefit of therapeutic strategies on outcome. However, the data
analysis for late mortality clearly revealed the influence of host-
related factors and the need for external support (e.g., intuba-
tion and RRT) as determinants of death. These results reinforce
the idea that comorbid status at baseline may be strongly
involved in the current high mortality rates of candidemia. In
fact, previous reports have suggested that infection per se does
not seem to be associated with an increase in either ICU- or
hospital-attributable mortality (7, 19). To our knowledge, this
is the first time that early and late mortality have been described
separately in [CU patients with candidemia.

Over the last years, the combination of prompt antifun-
gal therapy and catheter withdrawal has been the cornerstone
of treatment for Candida BSI (33, 37), and the benefits of this
approach were corroborated in our study. At least three recent
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TABLE 2. Univariate and Multivariate Logistic Regression Analyses of Factors Influencing
Early Mortality in Patients With Candida Bloodstream Infections in the ICUs

Univariate Analysis Multivariate Analysis
Variable Alive (n=13T) Died (n = 27) OR (95% CI) OR (95% CI)
Males 88 (64.2) 20 (74.1) 1.59 (0.63-4.03) 0327
Age, yr 62.7 (473-71.6) 696 (55.0-T60) 1.03 (1.00-1.07) 0.0398
Acute Physiology and 18.0 (13.0-23.0) 230(19.5-29.0) 1.10(1.04-1.17) 0.001 1.11 (1.04-1.19) 0.002
Chronic Health
Evaluation ||

Comorbidities and risk

factors

Diabates mellitus 32 (23.4) 2 (20.6) 1.38 (0.655-3.45) 0.489

Renal replacement 30(21.9) 8 (29.6) 1.50 (0.60-3.77) 0386
therapy

Malignancy (< 1 yr) 30(21.9) 3011 0.45 (0.13-1.59) 0211

Chronic obstructive 10(7.3) 7 (25.9) 445 (1.52-13.02) 0007
pulmonary disease

Transplant recipient 13 (9.5) 1{3.7) 0.37 (0.05-293) 0.344

Meutropenia 6(4.4) 2(74) 1.75 (0.33-9.15) 0509
(<< 1,000 cell/mm?)

Liver cirrhosis 5 (3.6) 1(3.7) 1.02 (0.11-9.05) 0989

Intubation 98 (71.5) 20 (74.1) 1.14 (0.45—2.90) 0.788

Prior corticosteroids® 53 (38.7) 11 (40.7) 1.09 (0.47-2.53) 0.841

Antifungal agent at 40 (29.2) 8 (29.6) 1.02 (0.41-2.52) 0964
incident blood culture

Microbiclogy

Candida albicans 75 (B4.7) 15 (55.6) 1.03 (0.45-2.37) 0938

Candida parapsilosis 38 (277) 2 (7.4) 0.21 (0.05-0.92) 0039 021 (0.04-1.04) 0.055

Candida glabrata 15 (10.9) 6 (22.2) 232 (0.81-6.67) 0117

Candida tropicalis 7 (5.1) 1637 0.71 (0.08-6.05) 0.758

Candida krusei 4 (2.9) 3 (11.1) 4.16 (0.B7-1976) 0073

Strains intermediate/ 25 (18.2) 9(33.3) 224 (0.90-5.57) 0.082
resistant to
fluconazole

Source of candidemia

Primary 71(61.8) 18 (66.7) 1.86 (0.78-4.43) 0.161
Catheter-related 54 (39.4) 4(14.8) 0.97 (0.09-0.82) 0.020
Abdominal 5 (3.6) 5(185) 6.00 (1.60-2244) 0008 815(1.76-3793) 0008
Urologic 2{1.5) 0(=) = =
Clinical severity
Severe sepsis ar 73 (63.3) 23 (85.2) 504 (1.66-1535) 0004
septic shock
Bacteria in incident 32(23.4) 2 (74) 026 (0.06-1.17) 0.079
culture
(Continued)
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TABLE 2. (Continued). Univariate and Multivariate Logistic Regression Analyses of Factors
Influencing Early Mortality in Patients With Candida Bloodstream Infections in the ICUs

Variable

Univariate Analysis Multivariate Analysis

Alive (n=137)

Therapeutic measures
(< 48hr)

Central venous 69/133 (51.9) 8/26 (30.8)

catheter remaoval®
92/136 (67.6)

Adequate antifungal 15/27 (b5.6)

treatments
55/132 (41.7)

Appropriate combined 4/96 (15.4)

treatment

Died (n=27)

OR (95% CI)

OR (85% CI)

041 (0.17-1.01) 0.064

0.60 (0.26—1.39) 0230

0.26 (0.08-0.78) 0017 027 (0.08-081) 0.035

OR = odds ratio.

“Mora than 10mg of systemic mathylprednisclone per day (or equivalent) during = 5 d.

*Considenng episodes with central venous catheter as a nisk factor for candidemia (n = 158).

“Data conceming time when adequate antifungal treatment was inibated were missing for one patient.

All data are given as n/N (%) or median (interquartile range) unless otherwise indicated. Only the first episode of candidemia 1s included for patients with multiple

apisodes.

reports (15, 16, 40) have demonstrated a close relationship
between the combination measures and survival, especially in
patients with septic shock (40). Nevertheless, catheter with-
drawal remains a controversial issue: there are no data from
randomized controlled trials, and some reports have failed to
confirm the association between early CVC removal and survival
(41). The conflicting results may result, in part, from limitations
in the study designs and inability to properly control the analysis
for severity of illness. However, there are other relevant aspects
to consider. Garnacho-Montero et al (16) pointed out that the
benefit of CVC withdrawal might be disputable when the source
of candidemia is not the catheter. In our study, there were very
few secondary candidemias, and we were unable to investigate
whether CVU removal provides no benefit in this specific origin
of infection. Nucci et al (41) found no dinical benefit of CVC
removal in adults treated with an echinocandin or with liposo-
mal amphotericin B, which have in vitro activity against biofilms.
Such results have led recently published European guidelines to
recommend the use of these antifungals when catheter removal
is not possible (37). Based on the expert guidelines and our find-
ings, we believe that CVC withdrawal should be attempted in all
ICU patients. There is, however, sufficient evidence in the litera-
ture to support the strategy of early administration of antifun-
gal therapy in patients with invasive candidiasis (42—45). In fact,
several score systems and serum biomarkers (e.g., Candida score,
[-D-glucan) (46) have been evaluated to reduce delays in treat-
ment. Nonetheless, the potential interest of preemptive therapy
was not the objective of our study.

Some limitations of this study should be mentioned. First,
although this multicenter study includes five of the largest cit-
ies in Spain and is probably representative of the overall spec-
trum of ICU patients in our country, our epidemiology cannot
be extrapolated to all settings. Second, patients who died
before candidemia was diagnosed could not be excluded from
the analysis of early mortality because sample size limited the
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ability to perform an accurate statistical evaluation. Although
this might have introduced a bias favoring the benefit of ther-
apeutic measures, the multivariate model was adjusted for
potential outcome confounders, a fact that lends strength to
the results. Finally, the frequency of Candida species coloniza-
tion was probably underestimated because screening surveil-
lance cultures were not systematically performed.

CONCLUSIONS

The present study confirms the high prevalence of non-albicans
Candida species in ICU patients (nearly half of all isolates in
our setting) and the presence of C. parapsilosis as the second
most common species in Spain. A total of 20.8% of isolates
were nonsusceptible to fluconazole and this finding should
be taken into account when deciding empirical treatment.
Thirty-day mortality remained high (47%), but late mortality
was mainly related with host factors indicating the importance
of comorbidities on death. Early mortality may be decreased
with strict adherence to guidelines.
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Abstract

A prospective, populition-based surveilnce on candidaemia was implemented in five metropolitan areas of Spain from May 2010 to April
201 1. We aimed to describe the distribution and suscepdbility patem of Candido species, and to evalwate risk factors for mortality in patients
with oncological (solid tumours) and haematological malignancies. Adults (=16 years) with cancer were included in the present report.
Impact of therapeutic strategies on 7- and 30-day mortality were analysed by logistic regression, adjusting for propensity score by inverse
weighting probability of receiving early antfungal treatment and catheter removal. We included 238 (32.6%) patients (195 oncological, 43
haemamlogical). Compared with oncological patients, haematological patients were more likely to have received chemotherapy (53.5%
versus 174% p < 0.001) or corticosteroids (41.9% versis 21%, p < 0.000), and have neutropenia (44.2% versus 1.5%, p < 0.001).
Overall, 14.8% of patients developed breakthrough candidaemia. Mon-albicans Candida species (71.1% versus 55.6%, p 0.056) and Candida
tropicalis (22.2% versus 7.6%, p 0.011) were more frequent in haematological patients. Based on EUCAST breakpoints, 27.6% of Candida
isolates were non-susceptible to fluconazole Resistance @ echinocandins was negligible Mortality at 7 and 30 days was 122% and 31.5%,
respectively, and did not differ significantly between the padent groups. Prompt antifungal therapy mgether with catheter removal (<48
hours) was associated with lower mortality at 7 days (adjusted OR 005; 95% C1 0.01-042) and 30 days (adjusted OR 0.27; 95% Cl
0.16-0.46). In conclusion, non-albicans species are emerging as the predominant isolates, particularly in haematological patients. Prompt,
adequate antifungal treatment plus catheter removal may lead to a reducton in mortality.
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Introduction

Candidaemia is a severe fungal infection dosely associated with
cancer and the complications of its treatment. Estimates of the
incidence of this infection vary substantially because surveil-
lance programmes in this popultion are scarce and most re-
ports are focused on haematological malignancies [|,2]. Despite
improvements in the management of patients with this condi-
tion and the introduction of echinocandins, candidaemia 30-day
mortaliy rates range from 35% to nearly 50% [2-5]. In addi
tion, a shift towards an increasing prevalence of non-albicans
species with potentially decreased fluconazole susceptibilicy has
been reported [6,7]. Unfortunately, there is less related infor-
mation in patients with solid tumours, but it appears that the
species isolated in oncological patients are similar to those in
the general population [4,8].

In this study, we present episodes of candidaemia eccurring
in cancer patients by analysing dama frem a prospective
popuklton-based surveilance in Spain (CANDIPOP study). We
aim to describe Candida species distribution and antifungal drug
resistance in patients with underlying malignancies, to update
the prognosis of Candida bloodstream infections (BSI) in the
ancological and haematological population, and particularly, to
assess the impact of therapeutic strategies on mortalicy.

Material and methods

Study design, setting and patients

The CANDIPOP study was a prospective, population-based
survdllance for Candida BS| conducted from May 20 10 o April
2011 in 29 hospitals located in five metropolitan areas of Spain.
The study methods were deseribed previously [9]. Briefly, case
reporting was hboratory-based. Each candidaemia episode was
reported to regional study collaborators who collected the
clinical dara and recorded the 30-day follow-up outcome (i.e
survival or death). Patient management and antifungal prophy-
laxis policy was at the discretion of the attending physician.
Candida solates were sent to the Mycology Reference Labora-
tory at the Mational Centre for Microbiology in Madrid, Spain,
for species confirmation and antifungal susceptbility testing.
Species were identified by sequencing the internal transcribed
spacer regions | and 2 from ribosomal DNA. Susceptibilicy to
antifungal drugs was assessed according to the protocals [10,11]
and clinical breakpoints of the European Commitee on Anti-
micrabial Susceptibility Testing (EUCAST) (Clinical breakpoints-
fungi, Table v 6.1. Available ar herp/fwww.eucastorg/dinicl
breakpeints/, accessed | May 2013). The study protocol was
approved by the ethics committees of the participating centres.

This report focuses on Candida BS| episedes in adult patients
(= |& years) with underlying solid organ twmours or haemato-
logical malignancies. Patients wha had not received treamment
for oncologicallhaematological disease within the previous
12 months were excuded. Only the first epsode of candi-
daomia per patient was included. All patients provided written
informed eonsent for participation.

Definitions

The definitons have been reported ekewhere [9,12]. In sum-
mary, proven catheter-related candidaemia was defined as fol-
lows: 1) evidence of catheter exit site exudate with the ame
Candida spp. that was isolated from the bloodstream; 2) semi-
quantitative culwre of the catheter dp yielded > 15 CFU of the
same Candido spp.; or 3) simultanecusly guantitative cultures of
blood samples showed a ratio of 3:1 of CFU between blood
samples obtained through the catheter and a peripheral vein, or
the differential time to positivicy was =2 hours for non-glabrata
Candda BSI [13.14]. Secondary focl required identification of
the same Candida species at the affected site. Episodes with no
defined secondary source or without proven catheter-related
origin were chssified as primary. Breakthrough candidaemia
was established on detection of Candda BSl in patients whe had
been receiving antifungal drugs for =3 days. Neutropenia was
described as granulecyte count <500 cell/mm? at time of first
positve Candida species blood culture collection. Severity of
illness was measured by the Acute Physiology and Chronic
Health Evaluation (APACHE) Il score for patients admitted to
the Intensive Care Unit (ICU) and the Pitt bacteraemia score on
the day of candidaemia [15,168]. Adequate antifungal treatment
was defined as use of the correct dose of antfungal agent for a
susceptible Candida isolate. Appropriate fluconazole dosing was
& mg/kg'day (adjusted for renal function if necessary) except for
non-susceptible Candida spp., Candida glabrata, Candida guilier-
mondi and Candida kmusei, which was considered inappropriate
(see Supporting information, Table 51). Early central venous
catheter (CVC) remowval was established when the line was
removed within 48 hours of the incident BSI, and in patients
with muldple CVCs, when at least the responsible CVC was
removed within this tmeframe.

Statistical analysis
Categorical data are expressed as the count and percentage,
and numerical data as the median and interguartile range
Categorical variables were compared with the chi-squared or
Fisher exact test, and continuous variables with the Mann—
Whitney U-test All statistical tests were two-tailed, and sig-
nificance was ser at p < 0.05.

Logistic regression analysis was applied to identify predictive
factors of 7-day and 30-day mortaliy. As our aim was to
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investigate the effect of the two therapies considered standard
of care in candidaemia— use of adequate antifungal agents and
catheter removal—only patients with a CVC in place at can-
didaamia onset were included in this analysis. The reason for
choosing 7-day mortality as a primary endpoint for multvariate
analysis was based on the hypothesis that it would adequately
represent the impact of therapies in patients with an intrinsi-
cally high risk of death due to their comoerbidides [7,17]. Var-
jables with p values <02 in the univariate analysis and
considered dinically relevant underwent multivariate analysis
Therapies were maintined in the final moedel as a fixed variable
Te limit confounding by patient's pretrearment characteristics,
the method of adjustment used was the inverse probability of
receiving appropriate combined treamment (CVC remeoval and
antifungal treatment) weighting, on the basis of estimated
propensity scores. The propensity score, inverse probabilicy of
early implementation of therapeutic strategies, was calculated
using multivariate logistic regression modd and included the
fallowing variables: host factors and baseline comorbidities
(Charlsen index, age and neutropenia), severicy of illness
(APACHE-Il score and Pitt score), clinical features of candi-
daamia onset (septic shock and braalzhrough candidaemia) and
factors that might have influenced prompt CVC removal
{(presence of long-term CVC, renal replacement therapy and
parenteral nutriion). Statistical analyses were performed with
Stata software package (version 13.1, Srata Corp, College
Smation, TX, USA).

Results

Ower the swdy period, 773 episodes of Candida BS| were
detected. Twenty-one patients were excluded because they did
not agree to participate, leaving 752 episodes in 729 patients in
the overall CANDIPOP study. Among them, 238 (32.6%)
incident episodes of candidaemia in adults with cancer were
analysed in the present reporc 195 (B2%) in patients with solid
organ twmours (oncological padents) and 43 (18%) in patents
with haematological malignancies.

Patient characteristics

The epidemiclogical and clinical characteristics of the patents
are outlined in Table |. Most cases involved patients with an
active underlying cancer (le. newly diagnosed or relpsing/
resistant malignancy). Compared with oncological patients,
haematological patients were more likely to have received
chemotherapy or corticosteroids, and have neutropenia or
mucositis at candidasmia onset. Presence of a long-term CVC
was also more freguent in the haematoclogical popukton.
Oneological patients were older and more likely to have

received parenteral nutrition or undergone surgery within the
previous 3 months than haematolegical patients.

Candida species and antifungal susceptibility testing
The distribution of Candida species is shown in Table |, Overall,
Candida albicans was the most common isolate (101 of 243,
41.6%), followed by Candida parapsiesis (47, 19.3%), C glabrata
(43, 17.7%), Candida tropicalis (25, 10.3%), C krusei (7, 2.9%),
C puiliemmondi (6, 2.5%) and others (14, 5.8%). Candidaemia
was predominantly caused by non-albicors species in both
haematological (32 of 45 strains, 71.1%) and oncological (110 of
|98 strains, 55.6%) patients.

Sixty-seven of 243 (27.6%) Candida isolates were non-
susceptible to fluconazale. Specifically, 57 (85.1%) of these
strains were isolates belonging te species with reduced sus-
ceptibility to fluconazole (C glabrato, Candida nivariensis,
C. guilliermondii and C. krusel). Only 1% of C albicans (1/101) and
4% of C. parapsilosis (2/47) were intermediate or resistant to
fluconazole (MIC > 4mgll) (see Supporting information,
Table 52). Interestingly, the rate of fluconazeole non-susceptible
isolates was similar in haematological and oncological patients
(13/45 (28.9%) versus 54/198 (27.3%), p 0.83). Resistance to
one or more echinocandins was uncommaon (one C tropialis
and one C. glabrata), and was associated with FKSI and FKS2
gene alterations, respectively [18]. A single Candida kefyr strain
was resistant to amphotericin B.

Clinical data

Catheter-related candidaemia was the most frequent estab-
lished source of infection in both oncological and haemato-
legical (364% and 37.2%, respectively).
Haematogenous dissemination of Candida spp. was reported in

patients

18 (7.6%) patents, two of whom had muldple metastatic in-
fections: ocular candidiasis |1, skin lesions four, endecarditis
three, and liver and lung involvement, one each. Cutaneous
metastatic fod were only observed in neutropenic haemato-
logical patients.

Of 237 patients with available information, 35 (14.8%) had
breakthrough candidaemia that eccurred while they were
receiving azoles (27, 11.4%) (mainly fluconazole in 20), echi-
nocandins (6, 2.5%), or amphotericin B (2, 0.8%). These epi-
sodes were diagnosed after a median of |1 days (interguartile
range B-14) of antifungal expesure. Beause of its potentil
relevance and differential features, breakthrough candidaemia is
compared with non-breakthrough cases in Table 2.

Therapeutic measures

Therapeutic measures are detailed in Table 3, Overall, 217
(91.2%) patients received targeted antfungal treamment for
candidaemia. Echinocandins in monotherapy were used more
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TABLE |. Main demographic and clinical characteristics of 238 adult patients with candidaemia and cancer

Underlying cancoer
Characteristics Haematological malignancy” (n = 43) Solid organ tumour (n = 195) prvalue
Demographics
Medan age yers 627 (509-70.8) 694 (802-T6.7) <0.00i
Male sex 2 [4a8) 121 (62.1) ol
Outpatie ™ - 25 (118} ame
Days i hospial el Conid &5l I8 (1036} 22 (14—40) 0137
Charison index 2114 —4) 0.194
In 1L at dagnosis 7(163) 33 (169) 099
APACHE Il scare o (ia-1) 19 (15-23) 0i7s
Comorbidities
Diabetes mefitus 51 L&y 47 (240 073
ic ohstructive pulmonary dsmse l}'}_"l] 9 (149 0339
Chronic rend faume = 16 (82} 0.084
HIV e ction 493 3 (15) 0m2
Liver cirrhosis - 5 (24) 0588
Underying malignancy sttus
Mewly diggnased cancer 18 419 102 (52.3) 0215
Relagsing cancer 6014 27 (138) 0.985
Frogresivefresisant twmour or partial nemission 1l [25.6) 41) 0838
Complete response or sable dismse B(18&) 1472 0ims
Others® =2 5 (26) 0.5a8
Risk factors for candidasmia
Pricr amdhiotic theragy 299 186194 (95.9) | 000
Ant.anaershic agents 3 g.ny 164/194 (84.5) 0894
CWC phcement 37 (86) 156 (80} 0.359
ot 21 (488 36 (185) <0.001
Surgery (<3 months) 5 (11L&} 140 (71 8) <0001
mal srgery 4 92 (472 <0001
TR i 3 m;[{S:i;} 0ms
Intubarion at dagnas= (70 24 (133) 0249
Prior RRT 2{47) 241} I .000
Priar Candida spp. colonization I (23 68194 (351 0136
Friar anchungy expoaure 20 (4% 376194 |1|; <00
Equnocandns a(186) 5/193 [26) <0001
Azoies 15 (34.9) 32193 (166) 0.007
Frevow cortoomeroid’ 18 (41.9) 4121) 0.004
Chemathiermy n {ﬂﬁ 34 (174} <0001
Meuropenia 19 (44 3 (15} <0001
Mucasts x dagnoss 12641 [29.3) 9194 (46) <0001
Source of infection
. 99 (S0.8] 0249
'g'ma.mund' 3 ﬁ 7l gu 0522
Abdaminal source 1 {23) 10 (5.1} L2
Unroiogical tract: 13 {6.7) 0.133
Others = 2l | 000
Clinical features
[Fitt lncteraemia soome = onset 21— 1 (0-3) oo
Septic shock at omset 4(93) 24(123) 0580
Bactera m modent bood cuture &(14 40 (205) 0324
Disseminae d infection &{14 12 (63) 0106
Condide species
€ albionns 13845 229} Ra/198 (444) 0056
T e &45 (13.3) 417198 (207) 0.258
C e 10/45 157198 (7.4 ool
c :1@ 545 {‘I?I-.?I_jl’ 8198 .ﬁs.%} 0.200
€ hrusei 245 (4.4) 5/198 [25) 06iT
C. puilkarmondi 2045 (44) 4/198 () 0308
Cthers 7145 (15.6) 7/198 (35) 0.006

‘Walues are reported as noftoml no. (%) or medan (ntequartie range) wnbess otherwise indicted. Freviows e of anthiotcs, antfungal exposure. cortcoste mids and

merﬂmm"&mmFﬂnﬂmhmﬂzﬁntpﬁﬁm biood culore.
U, &

BSL bl
I'q)hlm((ﬁm
scal demse was beubaemia in 26

i 16, and muitiple mp in one patient. Amiong them, nine were

"Cmﬁchm-s detecmd <2 days after hopmlization
“Palictive mtmmunhmumrmnﬁnl.

“include Bebctam/B-hotamase mwhiditor, crbapenems, metroadamle and dindumpcn

*Include dén-onneled o and oy &
eal diakyss, hurmﬂpuwhnrmﬁihm
# 10 mg of sy i clone per dy (or

during >5 days.

framsplant recipi

vecare unic HIY, hurman immanodeficiency vines; CVWC cmiral vencus caheter; TR ool mrenmnl nuorition: ART, reml

" Cathetarretated candidiemia was dagnosed according to the following definition critera: positive semi-quan titative Bp cultune in 76 (87.4%) paserts, difierensal time to postivity

n 9 (10.3%) patientx without C plabrata bioodstream infection, and differemal quamiative biood cultures showing 2 mto 3:

| of OFU in 2 [13%) mten

'Candida species distribugion among 243 isclates_ Include five episodes of mixed candidiemias carsedby two Candida species (three in oncological patients and two in hasmatological

rab-l:l}.
Others nchude C. lustanae (3], C ypolitica (3), C kefyr (2. C iz (2. C is (1) C. orth

often as first-line therapy in haematological patents (41.9%
versus 262%, p 0.040), whereas oncological patients were
maore likely to receive azoles (60% versus 27.9%, p < 0.001). In

{1} C. nivarsensis (| | and Picha ancmata (1)

non-breakthrough cases, treatment was started at a median
time of 2 days (interquartile range 1-3) after the incident blood
culture. Of particular note, 106 patients (44.5%) did not receive
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TABLE 1. Characteristics and outcome of cancer patients with breakthrough and non-breakthrough candidasmia
Characteristics Breakthrough (n = 15) Mon-breakthrough (n = 200 pevalue
Demographics
Medan age, yeirs 841 im—?].a} i“?&? 7611 0014
Male sex 20 (57.1) 172 (50.4) 0717
Days in hospital until Candida BSF 2 (17.5-40.3) 20 (12.8—40) 0.057
Underying cancer
Sofid mmour 19 (543 6} <0.001
Leuiaena 15 {ﬂ.&{ 11 (54) <0.001
Lymphomatmysioma | 29) 16 (7.9} 0430
Hasmatological transplnt recigent 5 (143) 40 0.004
Risk factors for candidasmia
Priar mﬁw 35 (10D 192201 0343
Anthamerobic agents 13 }91 ) 166201 Eﬂ 0.079
CVC placement 33 (M43) 15% (78.7) 0.030
Longsterm £¥C 13 (37.1) #4208 0.050
TN 2; 0} 103 (51} ﬂg{
Prevos oot i 7) 5 (24.3) 0853
Prevow Gonddo spo. co'onzaton 9 (25. 0l (343) 0317
Digestre et coonaton 4(11.4) 117201 {53} 0248
Chemotherpy 16 (45 P ?}J} 0.001
Femropena 13 (37 9 (45) <0001
Mucositis at diagnosis WM (265) 120200 (&) 0.001
Source of infection
Fromey 17 (48.6) 108 (53.5) 0592
Emmﬁm 15 (£2.9) T (35.0) 0331
Condi
C albiams 9 (25.7) 8 (43.6) 047
C parapeilass 8 (29) 37 (18.3) 0527
C glabrata 8(229) (158 0306
© tmpicnlis 2 (s7) 7 (10.9) 0545
C ke 3 (86) 3(15) 0.043
Mﬂm“m Ep—— H_{m ; g%] !llﬁ
PO UsCE| -
Clinical features
Septic shock 3t onet 4 (11.4) 24 (119 1,000
Dissemnamd nfecton 5 {14.3) 13 (&4} 0.156
FE e ——— 5 (14.3) 24 (119 0.779
Iibday momaity 2 (343) & (312 071s

‘Wakmes are reported as noftowd no. (%) or medan (interquartile range) unless otherwise ndcted.
Abbreviations: BSL hloodstrem nfection; CVC central venows catheter; TPM, totl parentersl nutrition.
*Only inchudes nosoeomial cndidasmins, cses with positve biood culure after 2 days of hospinimation.

Flnchude f-hctam/B-hcamase inhibitor, crtepenemns, metronidamie and dindumycn.

adequate antifungal treatment within the first 48 hours after
blood sampling; 58 of them (54.7%) due to a delay in starting
therapy.

Early catheter removal (<48 h) was performed in 46.8% of
episodes (B9 of 190 patients with available data). Meverthdess,

haematological patients were less likely to undergo catheter

removal ina timely manner,

Follow-up blood cultures were obtained in 66.8% (151/226)
of patients who survived >48 hours, and persistent candidaemia
for =3 days after incident culture was documented in 32.5%

TABLE 3. Therapeutic measures and outcomes of patients by underlying malignancy

Owerall

Solid tumour

Haematologicl P

(n =138 rsligrney (n = &1) {n = 195) value
Initial antifungal agent
Azcile 129 (54.2) 12 (279 17 (60) <000l
S 6929 18419) 51 (26.3) 0040
Amphessricin B 12 {5} 5 {116 738 0045
Cimibharations 7 (29) 4(33) (15 a0n
B i gtad) Aeviiigll Sk st 20 (2.8 4(33) 17 (@&7) 1000

measures h

P\E’wtm e 89190 {468) 11637 (8.7 TAN53 (51} 2020
Adequate ansfungd therpy 132238 (35.5) 28043 (65.1) 104195 [533) e
Clinical response and outcome
Piinsiur caviimni® 49015 (325} 1030 (133} 2 @Y 0908
v gieralias e ooty (14 & (14) 2(1) w001
Plackan diys of ermtrrasci 20 {15-28) 245 [17.0-355) 19 (15.0-263) 0043
Median time to death 11 3-18) 11 (3-17.5) 105 (4—18) 0910
itk iy 29(122) 5 (11.8) 24 (12.3) a9m
Aiky vaetality 75 (315) 13 (302} &2 (318 084

Values ﬂrwﬂudnndmﬂnnﬁ}wm{mmqwﬂumrp]mmsdmmm
Abbreviation atheter.

CWC central venous
“Dan mncemning tme of OV C remoal were miming for three pasents

®Amiyse pardfarmed in the subset of patients: with folow-up Bood cutures >3 days after incident blood cubture (0= 151}

“Among =iy survivors (n = 163
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(49/151), with similar percentages in the two patient groups. In
the subset of patients with CVCs, persistent candidaemia was
less frequent in those wreated with adequate antifungals (<48 h)
and early CVC removal than in those in whom both therapeutic
strategies were not implemented (25% (11/44) versus 44.3%
{39/88), p 0.031).

Outcome and predictors of mortality

Cumulative mortaliy was 12.2% at day 7 and 31.5% ar day 30,
with no signifiant differences beoween oncological and hae-
matological patients. Variables associated with 7-day mertality
are described in Table 4. On multivariate analysis, and after
including the propensity score adjustment, combined treatment
(CVC removal plus antifungal therapy) within the first 48 hours
was independently associated with 7-day mormality (adjusted
OR 0.05; 95% CI 0.01 -0.42). Inclusion of specific sources of
the infection (primary candidaemia or catheter-rebted candi-
daemia) in the final multvarate model did not significanty
change the impact of adequate combined treatment (data not
shown). To further assess the impact of therapeutic strategies
at a later time point, variables potentially associated with 30-
day-mortality were analysed (see Supportng information,

Table 53). On propensity score adjusted multvariate analysis,
combined treatment still remained assochted with lower 30-
day mortality (adjusted OR 0.27; 95% Cl 0.16-0.46), while
primary source of candidaemia (adjusted OR 3.47, 95% Cl
205-589) and C krusel (adjusted OR [2.5%; 95% ClI
2.46-6448) were added as prognostic factors. Finally, because
inclusion of patients who died early in the course of candi-
daamia— before they could underge CVC removal or receive
antfungal treatment—might have introduced a bias favouring
the association berween therapeutic measures and lower odds
of mortality, a separate multivariate analysis was performed to
account for this possibilicy. After excluding patients who died
within the first 48 hours of candidaemia onset (n = 9), the
benefit of prompt antfungal therapy together with catheter
remeoval on 30-day mortality remained stable (adjusted OR
0.34; 95% C1 0.20-0.59).

Discussion

The present report constitutes the largest population-based
surveillance for andidiemia performed in cancer patients in

TABLE 4. Univariate and multivariate logistic regression analyses of prognostic factors for early mortality (07 days) in 193 cancer

patients with CVC in place at candidaemia diagnosis

Univariate analysis Multivariate analysis®
Wariable Rlive (n = [T1) Died (n = 1) OR (95% CI) p value Adjusted OR (95% CI) pvalue
Host factors
Age. years 667 (56.9-75.0) 643 (552-75.3) 1.00 (0.57—-1.03) 0931
Charison index 2 (2-4) 2 ?—q 126 |.d!—;__;3 0.024 115 {0891 48) 0274
In 10U at dagnosa 34(199) 4 (18.2) 090 (028 0850
Soid mmour 138 (80.7) 18 @18 108 (0.34-339) 0.900
Pty &w';mu‘fﬂn*h“ 'S :Pﬂ.l ) ?:H 9.1) 150 (.61 168) a3l
cnoeEr s e

HIY e cton u'jj} | (45) 199 (0.21- 18.63) 0.547
Hewrogena 18 (105) 1 (13.6) 134 (0.36—498) 0.660
Previcas surgery (<3 months) 105 (61 .4) 14 (63.6) 110 [0.44-277) 0.839
ey (4 mor) 410 e ispuase  oas
Imtubmticn 25 [146) 3 {13.6) 492 [0.25-335) 05m
Long term CVC 53 (31} 4 (18.4) 049 (0.16—153) 035
Clinical data

SOuUTTE 79 (462) 15 T 4.4, 0.058 354 (1111190 0033
Cateter.mmied I ; 6 (gfi? cuj 1611 0.0%
Sacondary source” 1247) I (45) 163 (0.08-510) 0666
Brmbthrough candidiema 29170 (17.1) 4 (18 ma (0.34-343) 0ms5
Segic shock 16 (9.4 7 (318 &1-12.72) 0.004 337 (751416 ol
Bactera m modent cuture ?T_‘il 5 Eﬂ{ 138 Eu 0554
Caondida species
€ albicom 71 (415) 8 (36.4) Q80 (0.32-203) 0644
[ arohcioss 40 4 4 (182 a7 05— 0585
c :Htun k¥ {Iml.i"} Li'i.l]n]I 043 Eg.m—ul 0377
€ topicos 13 (7.4 4 (18.2) 270 (0.80-9.17) ol
€ knssi 4 (13) | (45) 199 (0.21— 18.63) 0.547
Fluconmole non-susceptible isohtes 448 281) 57 Q75 (0:26—216) 0598

h

Mot e @)y ozl om
Adequate combmed remmem’ 610168 (363) I {45) 108 {0.01-0.64) om7 0.05 (0.01-0.42) 0,006

Values are reporbed a3 nodtotal no (%) or median (mterquarisie range) unbess otherwise ndicrted.

Abbreviations: BSL bloodstream infection; CVC, central venoas extheter; HIY, human

deficiency virus; fve care unit RRT, mml mplcement thempy

o,
Wmm = adjusted by usng a propensty score nverse weghtng probabiity of recefving adequate combined tretment.
candidoemia.

®Sacondury source refers to abdomimil, umlogic or other non-catheterretated origins of

mm:mﬂmmmmanmln three patients.
*Adequze to OVC remaoval

gal tr in
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Spain. Cur results provide an updated overview of the current
epidemiology and management of candidaemia in patients with
underlying malignancies.

Although the shift to non-albicans Candida species is a cause
of eoncern for clinicians, the predominance of these specdies in
cancer patients has been the rule worldwide [1.3.6,8]. The
lower percentage C albicans in haematological patients may be
partially explained by the widespread prophylactic use of azoles
[6,7,1920]. However, other factors such as geographical dif-
ferences and institution-specific variables may contribute to the
epidemiology. In this ling, and in keeping with previous reports,
we found that the most common non-albicans species in hae-
matological patients was € tropicalis [3,21]. In contrase, but in
agreement with the epidemiology described in the overall
popultion of Seuthern Europe and Latin America [5,22,23],
C. parapsiiosis and C globrato were the predominant non-albicans
species in oncological malignancies.

Mot surprisingly, a higher percentage of haematological than
oncological patients had recent azole exposure. However,
similar rates of non-susceptible strains (around 218%) were
found in both populations. These findings may reflect the in-
fluence of other variables, apart from antifungal drug exposure,
in selecting non-susceptible strains (eg. suboptimal desing or
length of previous antifungal exposure [4,24] and different
exposure to antbacterial compounds [25]). In addition, we
observed that resistance rates to echinocandins in non-parg-
psilosis isolates were negligible. Unfortunately, there is no
updated information in cancer patients to compare our results,
but in general, surveillance programmes have described low
resistance to echinocndins [26,27). However, further studies
are needed because the increasing use of these antfungals can
lead to higher percentages of resistant isolates [28].

Regarding breakthrough candidaemia, our data confirm that
multple factors might be involved. First, breakthrough infection
was maore likely in patients with leulaemia, neutrepenia, or
disruption of mucosal barriers, such as mucosits. These find-
ings suggest that translocation from the gastrointestinal tract
may be a major factor in breakthrough candidaemia Second,
breakthrough cases were often caused by fluconazole non-
susceptible isolates, espedally € krusei. This might reflect fail-
ure of azoke prophylaxis or emergence of azole-resistant spe-
cies from the gastrointestinal traet due o changes in the
patient’s colonization. However, it should be noted that
breakthrough candidaemia alko occurred in patients receiving
echinocandins, and included susceptible ksoltes such as
C parapsilosis. This suggests that an exogenous source of
infection such as CVCs also contributes to some breakthrough
cases.

All-cause 30-day mortality in the present cohort remained
high (30.9%) and did not differ berween oncological and

haematological patents. However, mormlity in these pop-
ulations often resules from conditions apparently unrelted o
candidaemia, such as the baseline underlying disease [8]. In our
multivariate analysis of risk factors for 7-day and 30-day mor-
rality, catheter removal together with adequate antfungal
treatment within the first 48 hours after candidaemia onset
were protective factors. Although these results are consistent
with American and European guidelines [29,30], some aspects
should be highlighted. First, our findings cannot be generalized
o the entre neutropenic population, because only 6.3% of
patients analysed had neutrepenia. As a rule, this subgroup of
patients has been poorly represented in previous studies that
have assessed the influence of CVC removal on the prognosis
of candidaemia [31]. Hence, future evaluations are needed to
facilicate a rational approach of CVC management in this spe-
cific population. Second, prompt CVC removal is not always
feasible because of certain cancer-related factors and because it
may not be possible to insert a new line. Hence, there is no
clear consensus on how to handle long-term CVCs in cancer
patents. Unfortunately our study was not designed to ducdate
this particular issue. Third, catheter remowval is especially
desirable in cases of C porapsilosis because this species is
associated with intravascular device infection [32,33]. This
point is of special interest, because contemporary reports have
detected a rise in € parapsilosis BSI [3,8]. This finding may be
influenced by local epidemiology, but it might also be related
the increasing use of echinocandins [34] combined with higher
percentages of CVC-rehted candidaemia in haematological
patients [2]. In the present study, the percentage of proven
CVC-related candidaamia was similar in both encological and
haematological patients (37.2% versus 36 4%, respectively), and
it increased when only the subset of breakthrough candidae-
mias was considered (42.9%). Taken as a whole, these dam
suggest that all catheters should be investigated as a potential
focus of infection regardless of the underlying malignancy, and
that a mrgeted COVC removal strategy should be carefully
evaluated on an individual basis.

This study has some limitations. First, although the everall
CANDIPOP study was a population-based surveillance, we lack
general data on the number of patients with underlying malig-
nancies who were at risk for candidaemia during the study
period, precluding the caleulation of candidaemia incidence
rates in cancer patients. Second, management polices for
cancer patients may not have been homogeneous, which limics
the ability to generalize our results to other areas. Third,
because a significant number of our patients received different
antifungal agents for the teatment of their candidaemia
episode, no further analysis was performed on the impact of
each antifungal drug class on outcome. Finally, the precise
number of disseminated candidiasis remains undefined because
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of the observational nature of the study and lack of systematic
diagnostic procedures.

In eonclusion, 27.6% of Candda isolates in Spain were non-
susceptible to fluconazole, indicating that updated local epide-
miological studies are needed to guide empirical ancfungal
therapy. Catheter remaval within 48 hours after candidaemia
and adequare antifungal treatment may lead to a reduction in
mortality.
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Propensity Score Analysis of the Role of Initial Antifungal Therapy in
the Outcome of Candida glabrata Bloodstream Infections

M. Puig-Asensio,® M. Fernandez-Rulz,® J. M. Aguado,® P. Merino, D. Lora-Pablos,** © . Guinea,’ P. Martin-Davila,?

M. Cuenca-Estrella,” B. Almirante,® on behalf of the CANDIPOP Project, GEIH-GEMICOMED (SEIMC) and REIPI

Infectious Diseases Department, Hospital Universitari Vall d"Hebron, Medidine Department, Universitat Autbnoma de Barcelona, Barcelona, Spain®; Unit of Infectious
Diseases, Hospital Universitario 12 de Octubre, Instituto de Investigacion Hospital 12 de Octuire (i+12), Medicine Depantment, Universidad Complutense, Madrid, Spain®;
Clinical Microbiology Department, Hospital Universitario Clinico San Carlos, Madrid, Spain®; Clinical Research Unit, instituto de Investigacion Hospital 12 de Octubre
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Investigaciones Sanitarias (IRYCIS), Madrid, Spain®; Department of Mycology, Spanish National Centre for Microbiology, Instituto de Salud Carlos I, Madrid, Spain”

Candida glabrata isolates have reduced in vitro susceptibility to azoles, which raises concerns about the clinical effectiveness of
fluconazole for treating bloodstream infection (BSI) by this Candida species. We aimed to evaluate whether the choice of initial
antifungal treatment (fluconazole versus echinocandins or liposomal amphotericin B [L-AmB|-based regimens) has an impact
on the outcome of C. glabrata BSI. We analyzed data from a prospective, multicenter, population-based surveillance program
on candidemia conducted in 5> metropolitan areas of Spain (May 2010 to April 2011), Adult patients with an episode of C.
glabrata BSI were included. The main outcomes were 14-day mortality and treatment failure (14-day mortality and/or persistent
C. glabrata BSI for =48 h despite antifungal initiation). The impact of using fluconazole as initial antifungal treatment on the
patients’ prognosis was assessed by logistic regression analysis with the addition of a propensity score approach. A total of 94
patients with C. glabrata BSI were identified. Of these, 34 had received fluconazole and 35 had received an echinocandin/L-AmB-
based regimen. Patients in the echinocandin/L-AmB group had poorer baseline clinical status than did those in the fluconazole
group. Patients in the fluconazole group were more frequently (55.9% versus 28.6%) and much earlier (median time, 3 versus 7
days) switched to another antifungal regimen. Overall, 14-day mortality was 13% (9/69) and treatment failure 34.8%; (24/69),
with no significant differences between the groups. On multivariate analysis, after adjusting for baseline characteristics by pro-
pensity score, fluconazole use was not associated with an unfavorable evolution (adjusted odds ratio [OR] for 14-day mortality,
1.16, with 95% confidence interval |CI| of 0.22 to 6.17; adjusted OR for treatment failure, 0.83, with 95% CI of 0.27 to 2.61).
In conclusion, initial fluconazole treatment was not associated with a poorer outcome than that obtained with echinocan-
dins/L-AmB regimens in patients with C. glabrata BSL. (This study has been registered at ClinicalTrials.gov under registration
no. NCT01236261.)

analyze the impact of initial antifungal treatment on the outcome

Cundida glabrata has emerged as one of the most common non-
albicans Candida species causing invasive candidiasis. The in-
cidence of this infection is increasing, particularly in the United
States, Canada, and Northern Europe, where C. glabrara accounts
for 13% to 29% of all episodes of Candida bloodstream infection
(BSI) (1-8).

The choice of optimal antifungal therapy for treating these
patients and, particularly, whether fluconazole use is appropriate
remain uncertain. According to current microbiological criteria,
C. glabrata wild-type strains are considered intermediate or sus-
ceptible, dose dependent, to fluconazole, which means that pre-
scribing fluconazole without confirmation of isolate susceptibility
would not be recommended. Based on this evidence, the latest
Furopean and American guidelines have relegated the use of flu-
conazole to a step-down strategy for managing C. glabrata infec-
tion, favoring echinocandins as first-line empirical therapy (9,
10). Nonetheless, evidence from observational studies suggests
that the maximum fluconazole dose (800 mg/day, or an amount
equivalent to 12 mg/kg of body weight/day adjusted for renal fail-
ure) may achieve clinical success in infections caused by C.
glabrata isolates with MIC values of =32 mg/liter (11).

Clinical efficacy analyses related to the choice of initial antifun-
gal drug have been rarely performed in recent series of patients
with C. glabrata infection (12). Thus, the aim of this study was to
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of C. glabrara BSI and to determine whether initial use of flucona-
zole is associated with a poorer outcome than that obtained with
echinocandin/liposomal amphotericin B (L-AmB)-based regi-
mens.

MATERIALS AND METHODS

Study design, setting, and patients. The CANDIPOP study (Clinical-
Trials.gov number NCT01236261) is a prospective, multicenter, popula-
tion-based candidemia surveillance program (29 hospitals from 5 metro-
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politan areas) conducted in Spain between May 2010 and April 2011.
Complete details on the study design and its main results have been pub-
lished elsewhere (13). Briefly, blood cultures positive for Candida spp.
were identified by the microbiology laboratories of the participating hos-
pitals and reported to regional study coordinators, who obtained clinical
data from the patients’ medical records using a standardized case report
form. Pertinent demographic, clinical, treatment, and 30-day follow-up
data were compiled.

The choice of antifungal drug used and the timing of follow-up blood
cultures to confirm candidemia clearance were left to the discretion of the
attending physicians. Written informed consent was obtained from all
patients, according to the requisites of the local institutional review
boards.

The present report includes adult patients (=16 years of age) diag-
nosed with C. glabrata BSI. Episodes in which two different Candida spe-
cies were simultaneously identified were excluded. Only the first episode
of C. glabrata BS] per patient was included in the analysis. This analysis
was reported in accordance with the STROBE recommendations (14).

Microbiology. Isolates were forwarded to the Spanish National Mi-
crobiology Centre (Instituto de Salud Carlos 111, Majadahonda, Madrid,
Spain), where Candida species were definitively identified by sequencing
the internal transcribed spacer 1 (ITS1) and ITS2 regions from ribosomal
DNA (rDNA). Antifungal susceptibility testing was carried out according
to the EUCAST (E.Def7.1 and E.Def7.2) (15, 16) and CLSI M27-A3 (17)
broth microdilution methods. The second procedure was performed at
Hospital General Universitario Gregorio Marafidn (Madrid, Spain). Both
these methods were used because previous microbiological data from the
CANDIPOP study showed that the CLSI method offers higher MIC values
for fluconazole in our C. glabrata strains than the EUCAST method (18).
MICs of azoles and echinocandins were obtained after 24 h of incubation
at 35°C and were defined as the antifungal drug concentration producing
50 growth inhibition relative to that of drug-free control growth. MICs
by the CLSI method were additionally read at 48 h to avoid misclassifica-
tion of borderline-resistant isolates because of a MIC shift (19). The CLSI
(20) and EUCAST species-specific clinical breakpoints, published in
the EUCAST website (http://www.eucast.org/fileadmin/src/media/PDFs
[EUCAST_files/ AFST/Clinical_breakpoints/Antifungal_breakpoints_v
_8.0_November_2015.pdf), were applied to categorize isolate susceptibil-
ities. The presence of FKS! or FK52 gene mutations was investigated in
isolates showing phenotypic resistance to one or more echinocandins. The
hotspot | and 2 regions were amplified as previously described (18).

Outcomes and definitions. We aimed to evaluate potential differ-
ences in therapy response between patients initially treated with flucona-
zole (fluconazole group) and those treated with an echinocandin and/or
L-AmB (echinocandin/L-AmB group). The primary study outcome was
14-day all-cause mortality, starting from the time of the first positive
blood culture. The secondary outcome was treatment failure, defined as
the composite variable of 14-day all-cause mortality and/or persistent C.
glabrata BSI for =48 h despite antifungal initiation. To be included in the
evaluation of these outcomes, patients had to receive at least 2 consecutive
days of therapy with either fluconazole or an echinocandin and/or L-AmB
as initial antifungal therapy after blood culware collection {except for pa-
tients who died within the first 48 h, who had to receive atleast | complete
day of therapy for inclusion). As an approach to study the pharmacoki-
netic/pharmacodynamic (PK/PD) parameters that best correlated with
fluconazole efficacy, we also investigated potential correlations between
the patient’s prognosis and the fluconazole daily dose/MIC ratio as a
surrogate marker of the area under the concentration-time curve/MIC
ratio {11},

Episodes occurring after 2 days of hospitalization were considered
hospital acquired. Breakthrough candidemia was defined as development
of C. glabrata BS! in patients who had been receiving antifungal drugs for
=3 days. The criteria for proven catheter-related candidemia have been
described elsewhere (21). Secondary foci required isolation of the same
Candida species in the presumed source of infection. Adequate source
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control included removal of all central venous catheters (CVC) within the
first 24 h after initiation of antifungal treatment or drainage of intra-
abdominal abscesses if a collection was present. Episodes occurring in
patients without an intravascular device or potentially drainable source
were considered as having adequate source control. On the day of blood
sample extraction, the Pitt bacteremia score (22) and the acute physiology
and chronic health evaluation 11 (APACHE 11) score for intensive care
unit (ICU) patients (23) were recorded to estimate disease severity. In
detail, the Pitt bacteremia score was calculated based on oral temperature
(35.1 to 36.0°C or 39.0 to 39.9°C, | point; =35 or =40°C, 2 points), blood
pressure (hypotension, 2 points), mental status (disorientation, 1 point;
stupor, 2 points; coma, 4 points), respiratory status {mechanical ventila-
tion, 2 points}), and cardiac status (cardiac arrest, 4 points).

Statistical analysis. Quantitative variables are reported as the medians
(interquartile range [IQR] ) and qualitative variables as absolute numbers
and relative frequencies. The chi-square test or Fisher's exact test was used
for comparisons of categorical variables, and the Student r test was used
for continuous variables. The Mann-Whitney U test was applied in vari-
ables with a nonnormal distribution.

Determinants of 14-day mortality and treatment failure were analyzed
by logistic regression analysis. Given the limited sample size and im-
balances between the baseline characteristics of the treatment groups,
a propensity score-based approach was used to minimize the risk of
confounding by indication. The probability of receiving fluconazole or
an echinocandin/L-AmB was estimated using a penalized logistic regres-
sion model that included variables with P values of <02 in the univariate
analysis. Specifically, the full model was developed by using a penalized
maximum likelihood estimation to directly correct for overfitting (ie., a
small data set with a large number of candidate predictors in relation to
the number of events). It was further simplified by decreasing the number
of predictors based on recommendations in the related literature (24, 25).
Ultimately, 4 variables were included in the final model (age, ICU admis-
sion, immunosuppressive therapy, and prior surgery). The propensity
score model obtained showed an area under the receiving operating char-
acteristic (ROC) curve of 0.793, thus suggesting good predictive ability.
The propensity score was then entered as a covariate into the multivariate
models analyzing the primary and secondary outcome measures to adjust
for the effects of confounding factors (26, 27). In addition, the center
effect was controlled by performing a sensitivity analysis on outcome vari-
ables (14-day mortality and treatment failure) by using multilevel models
according to the participating center. Because the APACHE 1l score was
not available for all patients, a compaosite variable reflecting disease sever-
ity was created to adjust for this potential host confounder of mortality.
Patients were classified as having high severity af illuess when they met any
of the following criteria: APACHE I score of =15, Pitt score of =3, or
severe renal failure, defined as dependence on renal replacement therapy
at candidemia onset. Statistical analyses were performed with Microsoft
SPS5-PC+, version 15.0 (SPSS, Chicago, IL, USA), and R software pack-
age, version 3.0.3 (R Project for Statistical Computing, http://www.r
-project.org ).

RESULTS

In total, 773 episodes of Candida BSI were identified during the
1-year study period. Twenty-one case-patients declined to partic-
ipate, resulting in 752 evaluable episodes. Of these, 103 (13.4%)
were caused by C, glabrata, yvielding an annual incidence of 1.08
episodes per 100,000 inhabitants, 0.56 episodes per 1,000 admis-
sions, and 0.93 episodes per 10,000 patient-days.

Patient characteristics of the entire cohort. Among the 103
episodes of C. glabrata BSI, 94 different patients-episodes met the
inclusion criteria and were ultimately analyzed (Fig. 1). The me-
dian age of the patients was 71.8 (IQR, 5%.1 to 79.2) years, and 24
patients (25.5%) were hospitalized in the ICU at the time of BSI
onset. The most common comorbidities and predisposing risk
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FIG 1 Flow chart of patients included in the study.

factors for candidemia were the presence of malignancy in 41
(43.6%), CVC placement in 63 (67%), and prior gastrointestinal
surgery in 34 (36.2%) patients.

Treatment groups. Seventy-seven (81.9%) patients received
antifungal therapy for the episode, and 69 were eligible for the
clinical outcome evaluation: 34 (49.3%) in the fluconazole group
and 35 (50.7% ) in the echinocandin and/or L- AmB group (Fig. 1).

In the fluconazole group, 1 patient (2.9%) received 200 mg/
day, 28 patients (82.4%) received 400 mg/day, and 5 patients
(14.7%) received 800 mg/day (or equivalent doses after adjusting
by renal function). In the echinocandin/L-AmB group, 30 patients
(85.7%) received echinocandins, 4 (11.4%) L-AmB, and 1 (2.9%)
a combination of caspofungin and L-AmB. All antifungal agents
were dosed according to universally accepted dosing regimens
(9, 10).

Demographic and clinical characteristics of the patients by
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treatment group are shown in Table 1. Compared to fluconazole-
treated patients, patients in the echinocandin/L-AmB group were
more likely to be receiving immunosuppressive therapy (25.7%
versus 5.9%, P = 0.024), be admitted to the ICU at diagnosis
(37.1% versus 17.6%, P = 0.070), or have a CVC in place {(82.9%
versus 64.7%, P = 0.086). There were no significant differences in
the source of candidemia, the median time to receive antifungal
therapy, or the rate of adequate source control. However, a higher
percentage of patients in the echinocandin/L-AmB had follow-up
blood cultures after starting antifungal treatment (91.4% [32/35]
versus 58.8% [20/34], P = 0.002).

Duration of initial antifungal regimen. Median duration of
the initial antifungal regimen was shorter in the fluconazole group
than in the echinocandin/L-AmB group (5 days [IQR, 3 to 14]
versus 13 days [IQR, 7 to 22|, P = 0.001). Nineteen patients
(55.9% ) in the fluconazole group were switched to other antifun-
gal regimens after a median of 3 days (range, 2 to 20): 17 to echi-
nocandins, 1 to L-AmB, and 1 to voriconazole. Ten patients
(28.6%) in the echinocandin/L-AmB group were transitioned to
fluconazole (8 patients) or voriconazole (2 patients) after a me-
dian of 7 days (range, 3 to 39). None of the aforementioned anti-
fungal changes were due to drug-related adverse events.

Antifungal susceptibility testing. Antifungal susceptibility re-
sults for all 94 isolates are shown in Table 2. In the subset of 69
episodes evaluable for clinical outcome, fluconazole resistance
was found in 5.8% of isolates according to the EUCAST method
and in 11.6% by the CLSI procedure after 24 h of incubation.
Regarding the CLSI technique, identical resistance rates were
found when MICs were additionally determined at 48 h. The
EUCAST and 24-h CLSI methods agreed on identification of a
single isolate resistant to all echinocandins in the overall cohort. It
should be noted, however, that EUCAST has not yet established
clinical breakpeints for caspofungin; hence, isolates that were sus-
ceptible to anidulafungin as well as micafungin were considered
susceptible to caspofungin. The single echinocandin-resistant
strain was harboring a deletion of the F659 amino acid in the FKS2
gene (18). All isolates were susceptible to L-AmB, and none of
the fluconazole-resistant isolates were also resistant to any
echinocandin.

Outcomes and fluconazole pharmacodynamics. Overall, 14-
day mortality was 13% (9/69) and treatment failure 34.8% (24/
69}, with no significant differences between the groups (Table 1).
None of the patients had evidence of hematogenous dissemina-
tion of C. glabrata (e.g., endophthalmitis, endocarditis) within 30
days after the first positive blood culture.

To explore whether patients who had an early switch from
fluconazole to another antifungal regimen may have benefitted
from this change, the 11 patients who received a short duration of
initial fluconazole treatment (=3 days) were compared with those
who were switched later or those who did not change the initial
fluconazole therapy (n = 23). In this analysis, no differences in
14-day mortality (9.1% [1/11] versus 13% [3/23], P= 1) or treat-
ment failure (27.3% [3/11] versus 34.8% |8/23), P = 1) were
found between the two cohorts.

Because of the low 14-day mortality (4 of 34, 11.8%) and treat-
ment failure (11 of 34, 32.4%) rates in the fluconazole group, we
did not perform correlation analyses between fluconazole MIC
values or fluconazole pharmacodynamic parameters (fluconazole
dose/MIC ratio) and outcomes. However, 29 of the 34 patients
(85.3%) had a daily fluconazole dose/24-h CLSI MIC ratio of =25,
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TABLE 1 Comparison between patients who received fluconazole or an echinocandin and/or liposomal amphotericin B as initial treatment for C.
glabrara bloodstream infection”

Initial antifungal therapy
Echinocandin and/or
Variable Fluconazole (n = 34) L-amphotericin B (n = 35) P value
Demographics
Age (yT) 75.4 (57.8-82.3) 63.6 {55.2-73.2) 0118
Male sex 20 (58.8) 22(62.9) 0.731
Hospital-acquired candidemia 27 (79.4) 29(82.9) 0.714
Time {days} in hospital to candidemia onset 18 (11-35) 25 (14.5-38.5) 0.409
In ICU at diagnosis 6(17.6) 13 (37.1) 0070
APACHE 1 score 21.5 (14.8-25) 19 (14-25) 0.970
Comorbidities
Charlson index score 2(1-4) 2{1-3) 0.407
Hematologic malignancy 0o} 4(11.4) 0114
Diabetes mellitus 9(26.5) 11(31.4) 0.650
Chronic renal failure 4{11.8) 5(14.3) 1.000
Renal replacement therapy 2(5.9) 3 (8.6) 1.000
HIV infection 0 (0} 2{5.7) 0.493
Liver cirrhosis 1(2.9) 1{2.9) 1.000
Predisposing risk factor
Central venous catheter 22 (64.7) 29(82.9) 0.086
Previous surgery (3 mo) 22 (64.7) 17 (48.6) 0.176
Gastrointestinal surgery 18 (52.9) 12(34.3) 0118
Total parenteral nutrition 14 (41.2) 19(54.3) 0.276
Immunosuppressive treatment 2(5.9) 9(25.7) 0024
Prior antibiotic therapy (1 mo) 31 (91.2) 34(97.1) 0.356
Prior azole exposure (1 mo) 6(17.6) 6/34 (17.6) 1.000
Breakthrough candidemia 3(8.8) 7134 (20.6) 0.171
Clinical data at candidemia onset
Septic shock 5{14.7) 7(20) 0.562
Intubation 5(14.7) 9 (25.7) 0.256
Neutropenia (<500 cells/mm®) ni0) 1(2.9) 1.000
Pitt score 1{0-4) 1 {0-4] 0.902
Bacteria in incident blood culture 5(14.7) 6(17.1) 0.782
Source of infection
Primary 18 {52.9) 16 (45.7) 0.543
Catheter related 10 {29.4) 3(22.9) 0,535
Abdominal 2(5.9) 5(143) 0.428
Urologic 4(11.8) 4(1L4) 1.000
Others 0{0) 2(5.7) 0.493
Therapeutic strategies
Time (days) to receiving antifungal therapy” 2{0-3) 2(1-3) 0.391
CVC removal (=48h)° 13/22 (59.1) 17129 (58.6) 0.973
Adequate source control 28 (82.4) 27(77.1) 0.591
Outcomes
14-day all-cause mortality 4(11.8) 5(14.3) 1.000
Persistent candidemia® 7120 (35) 10/32 (31.3) 0.779
Treatment failure at 14 days 11 (32.4) 13 (37.1) 0676

" Unless noted otherwise, vahues represent the absolute no. (%) of patients in the category; continuous variables are expressed as the median (interquartile range). IQR, interquartile
range; ICU, intensive care unit; CVC, central venous catheter.

" Data missing for 1 patient.

* Considering patients with central venous catheter as a risk factor for candidemia (1 = 51).

2 Follow-up blood cultures were obtained after start of antifungal treatment in 52 of 63 patients (74.5%) at a median of 3.5 days (IQR, 2 to 7), with no significant differences
between the groups.
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TABLE 2 Antifungal susceptibility testing of 94 C. glabrata isolates by CLSI and EUCAST broth microdilution methods after 24 h of incubation”

EUCAST method results CLSI method results
MIC,, MIC range Resistance rate, MIC,, MIC range Resistance rate,

Antifungal agent GM (mg/fliter) (mg/liter) N (%) GM {mg/liter) (mg/liter) N (%)
Anidulafungin 0.031 0.03 0.03-0.5 1(L.1) 0032 0.06 0L007-1 1(L1)
Caspofungin 0.44 1 0.25-1 MNA .15 0.25 0,007 to =2 1(L1)
Micafongin 0.031 0.03 0.03-1 1(1.1) 0016 0.03 L007-2 1(1.1)
Fliconazole 3i.le 16 0.5 to =64 6{64) 1026 ] 1 to =64 10 (10.6)
Vaoriconazole 0.13 05 0.015-8 MA 012 0.5 0.003 to =2 NA

* Abbreviations: GM, geometric mean; MIC,,. 90% MIC; NA, not applicable; n/N, ratio of resistant isolates to total isolates.

which is a reported predictor of treatment success (11 ). Of note, 2
patients with fluconazole-resistant isolates survived despite re-
ceiving inadequate initial treatment (400 mg of fluconazole/day or
a dose/MIC ratio of 3.125 assuming an average weight of 70 kg).
These patients had prompt source control, were not admitted to
the ICU, and were not categorized as having high severity of illness
at presentation.

Predictors of mortality and clinical failure. On univariate
analysis, several host- and infection-related factors were associ-
ated with 14-day mortality and treatment failure (Table 3). We
were unable to construct a single multivariate model including all
potential confounders of treatment outcome (e.g., disease sever-
ity, infection source, and source control). That analysis would
have overfitted the model with an excessive number of variables
compared to the number of events (9 deaths and 24 treatment
failures). As an alternative, we created a number of different mul-
tivariate models in which only one covariate was added ata time to
fluconazole use and the propensity score. After adjusting the
model for baseline characteristics with the propensity score, use of
fluconazole or an echinocandin/L-AmB as initial antifungal ther-
apy was not significantly related to the risk of death or response to
treatment (adjusted OR for 14-day mortality, 1.16, with 95% CI of
0.22 to 6.17; adjusted OR for treatment failure, 0.83, with 95% CI
of 0.27 to 2.61). Further multilevel adjustment for participating
center did not meaningfully modify these results (Fig. 2).

In addition, because current guidelines consider voriconazole
as an alternative agent for treating candidemia and all triazole
classes have decreased activity against C. glabrata, we repeated the
same analyses comparing patients who received any triazole as
initial antifungal therapy (fluconazole 34 patients|, voriconazole
|6 patients|, or posaconazole | | patient ]} with those who received
an echinocandin-based/L-AmB regimen (35 patients). Again, no
association was found between the initial antifungal treatment
and either outcome measure {adjusted OR for 14-day mortality,
1.04, with 95% CI of 0.21 to 6.15; adjusted OR for treatment
failure, 0.98, with 95% CI of 0.36 to 2.71).

DISCUSSION

In this observational study, the choice of initial antifungal agent
{fluconazole versus echinocandin/L-AmB-based regimens) had
no apparent impact on the risk of 14-day mortality or treatment
failure in patients with C. glabrata BSI. Although patients initially
receiving echinocandin/L-AmB were in poorer baseline condition
than those receiving fluconazole, there were no significant differ-
ences in the outcomes of the two groups after adjusting by the
propensity score and disease severity. These indings are clinically
relevant. Fluconazole is still the most commonly prescribed anti-
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fungal in hemodynamically stable patients who are not hospital-
ized in ICUs (13, 28), and published data on its effectiveness for C.
glabrata BSI treatment are scarce and a matter of debate. The
results found here do not support initial use of fluconazole for all
cases of candidemia and in all settings, but rather, they suggest that
fluconazole may be a valid option as initial treatment for less se-
verely ill patients who have not been exposed to azoles, even when
C. glabrata cannot be ruled out. This clinical approach may de-
crease overuse of echinocandins as first-line agents, thereby re-
ducing hospital expenditure and limiting the emerging risk of
echinocandin-resistant strains (29).

To date, only one randomized clinical trial has compared flu-
conazole at a standard dose of 400 mg/day and anidulafungin for
invasive candidiasis (30). The treatment response in the echino-
candin arm was not inferior to that of fluconazole. However, this
study was not designed to assess treatment differences between
subgroups of Candida species, and only 38 patients with C.
glabrata were evaluated for overall treatment response; hence, de-
finitive conclusions could not be drawn for this species. Two
more-recent studies that focused on C. glabrata BSI demonstrated
that echinocandin therapy was associated with greater treatment
success but not with increased survival (12, 31). The first of these,
a retrospective observational study by Eschenauer et al. found no
differences in 28-day mortality between patients with C. glabrata
BSI initially treated with fluconazole for =5 days and patients
receiving echinocandins ( 12). Nonetheless, fluconazole tended to
be less effective in the ICU population, thus supporting preferred
use of echinocandins in more severely ill patients. Similarly, a
patient level quantitative review of randomized clinical trials
found no influence of antifungal therapy on 30-day mortality
when the subgroup of 104 episodes of C. glabrata was analyzed
(31). Notwithstanding this, both investigations differ from our
results in showing that echinocandins were predictors of treat-
ment success. It is possible that the lower frequency of blood sam-
pling in our fluconazole group may have influenced the evaluation
of treatment response and limited the capacity to detect real dif-
ferences in microbiological eradication between treatment
groups. However, our data lend support to previous studies that
have also failed to demonstrate an association between antifungal
choice and mortality in C. glabrata BSI.

Another matter under discussion is the optimal fluconazole
dosing for C. glabrata infection. Given the decreased susceptibility
of C. glabrata to fluconazole, current guidelines recommend the
maximum dose of 800 mg/day (or 12 mg/kg/day) for treating
these infections (10). However, 65% of patients in Eschenauer's
study and most of our patients received an inadequate fluconazole
dose according to this criterion, mainly because antifungal treat-
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FIG 2 Adjusted odds ratios for 14-day mortality (A) and treatment failure (B) according to initial antifungal therapy (fluconazole or echinocandin/liposomal

amphotericin B).

ment was prescribed before the Candida species had been identi-
fied. Nevertheless, we stress that initial use of fluconazole was not
associated with a poorer prognosis, even in these circumstances.
These findings suggest that suboptimal fluconazole doses may still
exert a certain activity against C. glabrata strains. Current recom-
mendations for high-dose fluconazole in C. glabrara infection are
based on studies that have analyzed treatment success or cure rates
rather than mortality as the endpoint (11). However, previous
pharmacokinetic/pharmacodynamic analyses have demonstrated
a clear relationship between fluconazole dose, MIC values, and
response to antifungal treatment (32). Thus, we believe that when
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fluconazole is used as initial treatment for candidemia and C.
glabrata infection cannot be ruled out, a prudent approach would
be administration of the maximum dose of 800 mg/day. With this
clinical strategy, more than 85% of susceptible dose-dependent C.
glabrata isolates would be covered in settings with low rates of
resistance to fluconazole, such as Spain, some areas of the United
States, Northern Europe, and South America (8, 18, 33, 34).

To further complicate the evaluation of the response to antifungal
treatment, other factors apart from microbiological aspects seem to
come into play and should be considered. Two patients in the flu-
conazole group in our study survived, even though the C. glabrata
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strains isolated were resistant to fluconazole. This means that de-
spite the relevance of MIC values and susceptibility testing to es-
timate drug activity, they are only a part of the picture. Source
control, underlying host immune status, and baseline disease se-
verity also have an impact on treatment success or failure and
should be included in the decision of the initial antifungal therapy
to be used. Additionally, drug distribution to the site of the infec-
tion is also a relevant factor. In particular, fluconazole is preferred
over echinocandins in cases of C. glabrata urinary tract infection
because it can reach urine concentrations that exceed the MIC for
susceptible dose-dependent strains, whereas echinocandins do
not (35).

This study has some limitations. First, because of its observa-
tional nature, the choice of initial antifungal drug was not ran-
domized and patients with a poorer baseline status were more
frequently given an echinocandin/L-AmB regimen than flucona-
zole. However, a propensity score analysis was performed and the
multivariate model was adjusted by factors and confounders
known to be associated with therapy choice, treatment response,
and mortality. Second, the reasons why the initial antifungal drug
was changed are unknown. It is true that patients in the flucona-
zole group were more frequently and much earlier switched to
another antifungal regimen, but this strategy does not necessarily
reflect patients’ unfavorable evolution. [t might also highlight the
influence of current guidelines favoring the use of echinocandins
for infections caused by C. glabrata. Third, follow-up blood cul-
tures were not performed for all patients. This could have led to an
underestimation of the true incidence of persistent candidemia
and introduced bias in the analysis of treatment failure. However,
paired blood cultures are typically repeated in patients who are not
responding to treatment and those with signs of an unfavorable
clinical course. Furthermore, the clinical relevance of persistent
candidemia on a patient’s final outcome has not been well estab-
lished (36). Finally, the sample size was too small to enable a single
multivariate analysis including all confounding factors, thus lim-
iting the statistical power of the study. Therefore, our results
should be interpreted with caution, especially when dealing with
severely ill patients.

In conclusion, this multicenter study based on of patients with
C. glabrata BSI found that initial treatment with fluconazole was
associated with 14-day all-cause mortality and treatment failure
similar to those associated with echinocandin/L-AmB-based reg-
imens. These results suggest that in settings with low rates of flu-
conazole-resistant C. glabrata strains, this agent may be still a rea-
sonable option for treating stable patients with candidemia before
the Candida species is identified. Further clinical studies are
needed to better understand the role of fluconazole as an optional
treatment for C. glabrata BSI.
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ANEXO 1. Hoja de registro del estudio CANDIPOP

ClinicalTrials.gov . 44 i%? EDA

Protocol Registration System

Protocol Registration Receipt
11/05/2010

Prospective Population Study on Candidemia in Spain (CANDIPOP)
This study has been completed.

Verified by Fundacion SEIMC-GESIDA, November 2010

Sponsor: | Fundacion SEIMC-GESIDA

Collaborators: | Astellas Pharma Inc
Gilead Sciences

Merck
Pfizer

Information provided by: | Fundacion SEIMC-GESIDA

ClinicalTrials.gov Identifier: | NCT01236261

> py rpose

The aim of this study is to describe the epidemiology of fungal blood infections in Spain (with emphasis on the
incidence, fungal species distribution and antifungal susceptibility). The study is to be performes in five big cities
which represent different geograpic areas: Barcelona, Bilbao, Madrid and Valencia.

Condition Intervention

Fungemia Non intervention

Study Type: Observational

Study Design: Case-Only, Prospective

Official Title: Prospective Population Study on Candidemia in Spain (Estudio Poblacional Prospectivo Sobre
Candidemia en Espana)

Further study details as provided by Fundacion SEIMC-GESIDA:
Biospecimen Retention: Samples Without DNA
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ANEXO 2. Miembros y centros participantes del estudio CANDIPOP

Belén Padilla, Patricia Mufioz y Jesus Guinea (Hospital General Universitario Gregorio
Marafién, Madrid); José Ramdén Pano, Julio Garcia y Carlos Garcia (Hospital
Universitario La Paz, Madrid); Jesus Fortun, Pilar Martin y Elia Gomez (Hospital
Universitario Ramon y Cajal, Madrid); Pablo Ryan y Carolina Campelo (Hospital Infanta
Leonor, Madrid); Ignacio de los Santos y Buenaventura Buendia (Hospital Universitario
La Princesa, Madrid); Beatriz Perez y Mercedes Alonso (Hospital Universitario del Nifio
Jesus, Madrid); Francisca Sanz y José Maria Aguado (Hospital Universitario "12 de
Octubre", Madrid); Paloma Merino y Fernando Gonzalez (Hospital Clinico San Carlos,
Madrid); Miguel Gorgolas e Ignacio Gadea (Fundacion Jiménez Diaz, Madrid); Juan
Emilio Losa y Alberto Delgado-Iribarren (Hospital de Alcorcdn, Madrid); Antonio
Ramos, Yolanda Romero e Isabel Sdnchez (Hospital Universitario Puerta de Hierro-
Majadahonda, Madrid); Oscar Zaragoza y Manuel Cuenca-Estrella (Centro Nacional de
Microbiologia, Instituto de Salud Carlos lll, Majadahonda, Madrid); Jesus Rodriguez-
Bano y Ana Isabel Suarez (Hospital Universitario Virgen Macarena, Sevilla); Ana Loza,
Ana Isabel Aller y Estrella Martin-Mazuelos (Hospital Universitario Virgen de Valme,
Sevilla); Maite Ruiz y José Garnacho-Montero (Hospital Universitario Virgen del Rocio,
Sevilla); Carlos Ortiz (Hospital Sagrado Corazén, Sevilla); Mdnica Chavez y Fernando L.
Maroto (Hospital San Juan de Dios de Aljarafe, Sevilla); Miguel Salavert y Javier Peman
(Hospital Universitari La Fe, Valencia); José Blanquer y David Navarro (Hospital Clinico
Universitario de Valencia); Juan José Camarena y Rafael Zaragoza (Hospital

Universitario Dr. Peset, Valencia); Vicente Abril y Concepcion Gimeno (Consorcio
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Hospital General Universitario de Valencia); Silvia Herndez y Guillermo Ezpeleta
(Hospital de Basurto, Bilbao); Elena Bereciartua, José L. Hernandez y Miguel Montejo
(Hospital Universitario de Cruces, Bilbao); Rosa Ana Rivas y Rafael Ayarza (Hospital de
Galdakano, Bilbao); Ana M2 Planes, Isabel Ruiz-Camps y Benito Almirante (Hospital
Universitari Vall d"Hebron, Barcelona); José Mensa y Manel Almela (Hospital Clinic-
IDIBAPS, Barcelona); Merce Gurgui y Ferran Sanchez-Reus (Hospital Universitari de
Sant Pau i Santa Creu, Barcelona); Joaquin Martinez-Montauti y Montserrat Sierra
(Hospital de Barcelona, Barcelona); Juan Pablo Horcajada, Luisa Sorli y Julia Gédmez
(Hospital del Mar, Barcelona); Amadeu Gené y Mireia Urrea (Hospital Sant Joan de

Déu, Esplugues de Llobregat, Barcelona).

Miembros colaboradores del estudio CANDIPOP: Maricela Valerio, Mario Fernandez-

Ruiz (Madrid), Ana Diaz-Martin (Sevilla), Francesc Puchades (Valencia), Alessandra

Mularoni (Bilbao) y Mireia Puig-Asensio (Barcelona).
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ANEXO 3. Cuaderno de recogida de datos del estudio CANDIPOP

CRD Estudio CANDIPOP Version 4 28 junio de 2010
DATOS VISITA Cédigo Episodio: __ _ _ /
Informacién

Fecha del episodio de fungemia (dd/mm/aaaa): / /

:Se ha recogido algin episodio anterior en este estudio?: Si__ No__

Se considerard un nuevo episodio si cumple estos criterios: (1) aislamiento de una levadura de

diferente especie a la que se aisld previamente, o (2) la misma especie aislada pero 1 mes
después del episodio actual.

Cddigo del episodio anterior __ __ _ /_

Sexo: Masculino . Femenino __

Fecha de nacimiento (dd/mm/ccaa) __ /_ [/

:Donde se enconfraba el paciente cuando se obtuvo el hemocultivo +2
Urgencias: ___ Hospitadlizado ___ (Fecha hospitalizaciéon): _ / [/
Sala de hospitalizacién cuando se obtuvo el hemocultivo + para levadura:

0 Medicina: (Indique la especialidad):

OMedicina Inferna ODigestivo OCardiologia ONeumologia
ONefrologia  OReumatologia ONeurclogia OOncologia

OCirugia: (Indique la especialidad):

OGeneral OUrologia OVascular ONeurocirugia OCardiaca O
00tros (Indigue la especialidad):

O0Quemados OPediatria OObstetricia/Ginecologia OUnidad

frasplante THospital de Dia CHospitalizacion domiciliaria

OUnidad de Cuidados Intensivos (Indique el tipo de UCI):

OCoronaria OUCI Mixta Adultos OUCI Médica Adultos OREA postQ
Ouce OUCI Neonatal DUCI Pediatria

APACHEII......... (para pacientes adultos ingresados en UCI en el dia de la fungemia)

Procedia el paciente de otro hospital/institucién, al ingresar en el centro donde
ocurrié la fungemia?: Si_ No__ Desconocido_

Si es si, indicar fipo de centro:
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DATOS VISITA BASAL Codigo Episodio: ____/

iEstuvo ingresado en un hospital (mas de 24 horas) durante los 3 meses
anteriores al hemocultivo + para levadura?

Si__ No__ Desconocido__

Factores predisponentes y enfermedad de base (presentes en los 3 meses previos a

¢ Existian factores predisponentes?: Si__ No__
Si es que si, seleccione entre las siguientes (puede ser mds de una):
Tumor sélido/hematolégico:
Si_ No__ Desconocide 0O Leucemia O Linfoma O C)rgomo solido

Situacion clinica en el momento de la fungemia:

CDebut  ORemisidn completa OR. parcial OTumor resistente 0
Recidiva @) 1= TSRS
Fecha del dltimo tfratamiento para la enfermedad de base: _ /_ /

OQT 19linea 0 QT 2%linea DTAUtoTMO CAIoTMO  CRadioterapia  DMantenimiento
CCirugia en el mes previo (como tratamiento del tumor) OOfra especificar):..... ........
Otra condicién hematolégica (aplasia, hemoglobinopatia, etc):

Si_ No__ Desconocido
Receptorde trasplante: Si_ No__ Desconocido

Sisi, marcar el organo(s) frasplantado(s): CRiAdn O Corazén CPulmoéon O
Higado O Pdncreas ClIntestino delgado C Médula ésea T Stem cells O

Neutropenia (cuando la fungemia): Si__ No___ Desconocido
Si si, recuento de neutrdfilos: 0: <100 1: <500 2: <1000
Mucositis: Si__ No__ Desconocido __
Diarrea: Si__ No__ Desconocido __
VIH+: Si_ No__ Desconocido
Sisi: scumple criterios de SIDA (estadio C y/o 3)2:Si__ No__ Desconocido __

Recuento CD4+ mds reciente: ,y fecha:___ /[
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DATOS VISITA BASAL

Cédigo Episodio: __ /

Factores predisponentes y enfermedad de base (presentes en los 3 meses previos

a la fungemia)

Enfermedad cardiovascular: Si__ No__ Desconocido ___

Si s, especificar diagndstico: T Cardiopatia isquémica [ Insuficiencia cardiaca [ Otras
(especificar) ... ...

Enfermedad pulmonar: Si__ No__ Desconocido __

Si si, especificar diagndstico: 0 Asma 0 EPOC C Ofras

Enfermedad hepdtica: Si__ No__ Desconocido ___

Sisi, especificar diagndstico: T Cirrosis 0 Hepatitis crénica 0 Hepatitis
aguda O Ofras (especificar)i.....ccooeiiiiieii.a..

Insuficiencia renal: Si__ No__ Desconocido

Si si, especificar diagnéstico:

O.nsuficiencia renal aguda  D.nsuficiencia renal crénica

sSigue el paciente didlisis?:

O No O Hemodidlisis O Didlisis peritoneal T Hemodidfiltraciéon
Si hemodidlisis, a fravés de:

OFAV O CVC yugular 0 CVC femoral O CVC subclavia

Diabetes mellitus: Si__ No__ Desconocido ___

Si si, especificar fratamiento: J Insulina 0 Anfidiabéticos orales
O Dieta exclusivamente O Desconocido

Enfermedad neurolégica: Si__ No__ Desconocido ___

Si si, especificar diagndstico:

0O ACV 0O Demencia C Epilepsia O Ofros

Enfermedad autoinmune: Si__ No__ Desconocido
Si si, especificar diagndstico:
D.Artritis reumatoide T LES O Esclerodermia O Otros especificar):.................

sSe frata con inmunosupresorese  Si_ No__ Desconocido
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DATOS VISITA

Cédigo Episodio: __ __ __ /

Factores nredisnonentes v enfermedad de base (bresentes en los 3 meses previos a la funaemia)

Enfermedad inflamatoria intestinal: Si__ No__ Desconocido __
sSe frata con inmunosupresores?Si__ No__ Desconocido __

Cirugia (en los 3 meses previos) Si__ No Desconocido __

Si si, tipo de cirugia:

O Abdominal T Cardio-tordacica I Uroldégica O Ginecoldgica

Quemado (quemadvura de tercer grado en los 3 meses previos):
Si__ No__ Desconocido __

Neonatos o pacientes menores de 3 meses:

Parto: C Vaginal 0 Cesarea
Prematuro: Si__  No__ Peso al nacer (grs)i........... Edad gestacional
(semanas):...........

SI EL PACIENTE PRESENTABA OTRO FACTOR PREDISPONENTE NO SENALADO
PREVIAMENTE, ESPECIFICAR AQUI:
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DATOS VISITA Coédigo Episodio: __ _ _ /

Tratamiento médico previo (en el mes previo a este episodio)

Tratamiento antifingico sistémico: Si__ No__ Desconocido __

Si si, especifique el farmaco y la dosis recibida:

Tratamiento Dosis mg/kg Dosis total Fecha inicio Fecha fin
antifdngico o mg/m? recibida en

(escribir el/los mg/dia (dd/mm/aaa | (dd/mm/aaa
farmacos) a) Q)

Tratamiento antibacteriano durante el mes previo: Si_ No__ Desconocido __

Si si, especificar

Corticoides el mes previo (> 10mg/dia de metilprednisolona durante > 5 dias):
Si__ No__ Desconocido __
Tratamiento inmunosupresor: Si__ No__ Desconocido __

O Corficoides [ Ciclosporina O Azafioprina 0 Metotrexate O
Ciclofosfamida C Quimioterapia
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DATOS MOMENTO DE LA Cédigo Episodio: [/

Signos clinicos y biolégicos

Manifestaciones clinicas en el dia de la fungemia (Defiricionss en el manual para el
investigador):

T Sepsis O Sepsis grave O Shock séptico

Score de Pitt:
Origen de la fungemia:

O Primaria

Indique si estaba intubado o con ventilacién invasiva en el momento del
hemocultivo + para levadura:

Si__ No__ Desconocido __ Sisi, fecha intubaciéon: ___/___ /
¢ Requirié didlisis como consecuencia de la fungemia?

Si__ No__ Desconocido __

¢Ingresé el paciente en UCI como consecuencia de la fungemia?
Si__ No__ Desconocido__ Sisi, fechadeingreso: [/ [/
iEstaba el paciente recibiendo nutricién parenteral? :

Si__ No__ Desconocido __ Sisi, fechadeinicio: __/__/_

Oftros érganos afectados por la fungemia:

Si__ No__ Desconocido __  Sisl, especificar los érganos implicados:

Organo afectado | Fecha Coédigo de documentacion:
Diagnosticoclinico/Histologia/Radiologia/Microbiologia

Rifidn

Higado

Bazo

Piel

Ojos

Corazoén

Oftro (especificar):
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DATOS MOMENTO DE LA

Cédigo Episodio: __ _ _ /__ _
Diagnéstico y tratamiento del episodio
Especie de levadura aislada:
O C. albicans OC. parapsilosis 0 C. krusei O C. tropicalis O C. lusitaniae

ODC.glabrata O O

Si se aisla mds de una especie en el mismo episodio se codificardn igual que el nimero
de caso incluyendo al final a, b, c... (en caso de que haya mds de dos especies):

EspecieN® /| ESPECIE! v,
EspecieN® [/ ] ESPECIE! v
iSe realizé antifungigrama? Si_ No__ Sisi, apuntarlos resultados:
Especie N° Especie N°
S S S AR S
Método empleado Valor CMI Método empleado Valor CMI

Anfotericina B

5-Flucitosina

Fluconazol

ltfraconazol

Voriconazol

Posaconazol

Caspofungina

Anidulafungina

Micafungina

iTuvo el paciente mds hemocultivos positivos con aislamiento de hongos
durante este episodio? (se considera este supuesto si aparece alas 72 horas ©
mas): Si__ No__

Si la respuesta es si, éla sensibilidad de la especie aislada fue igual a la
previa?: Si__ No__

Si la respuesta a la anterior pregunta es NO, indicar el nombre de la especie y

el antifdingico en el/los que existe un cambio de CMI:
Especie:..covuuuneen... Codigo: ___/__/_(fecha:__/

Especier......ocoeeeinn.. Codigo:__/__/_(fecha_/_/__ )
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DATOS MOMENTO DE LA

Cdédigo Episodio: __ _ _ /_

Diagnéstico y tratamiento del episodio

Se aislaron otros microorganismos en el hemocultivo + para levadura?

Si__ No__ Sisiindigue, que especie bacteriana:
O S. aureus [ Staphylococcus coagulasa negativo [ Otros Gram + aerobios
CE.coli OP.aeruginosa 1 Otros BGN aerobios O Anaercbios T Ofros...............

Antes o durante el aislamiento en el hemocultive + para levaduraq, se aislé
alguna levadura en otra localizacién diferente a la sangre?:

Si__ No__ Desconocido __

Sisi, indigque laespecie.......cocoeiviiiiiiiiiiienn. v la localizacién /localizaciones
de dénde fue aislada:

O Cral O OCrina O Tracto respiratorio superior T Tracto respiratorio inferior O
Tracto infestinal C Vagina dPiel OO v

Datos relacionados con catéteres

¢Era el paciente portador de catéter en el momento de la fungemia?

Si_ No__ Si si, indique el o los catéteres insertados

Tipo de catéter Fecha de insercién

O Venoso periférico

O Venoso cenfral yugular

O Venoso centfral subclavia

O Venoso centfral femoral

O Venoso centfral de insercion periférica (tipo Drum)

O Venoso cenfral funelizado

O Venoso central implantable con reservorio

O Arterial

[ Catéter para didlisis peritoneal

O Ofro
(ESpecificar) .
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DATOS MOMENTO DE LA Codigo Episodio: ____ _ / __

iSe utilizaba alguno de los catéteres para nutricién parenteral?
Si__ No__ Desconocido __  Sisi, especificarcudldeellos: .....................
iSe redlizaron hemocultivos cuantitativos de lisis-centrifugacién?:
0 Si, positivos O S, negativos O No O Desconocido
:Se realizaron hemocultivos diferenciales de tiempo?

O Si, positivos (indicar al tiempo:............oo horas) O Si, negativos 0 No
0 Desconocido

iSe retiré el catéter como parte del tratamiento de la fungemia?:
Si__ No__ Desconocido __

Siretfirada, indique que catéter, fecha de la retirada y datos del cultivo:

Tipo de Fecha iSe realizé | Resultado del Si cultivo positivo:
catéter retirada cultivo? cultivo
(DD/MM/AA
AA)
CSi ONo O Positivo [ Olgual especie
Negativo [ Otra especie y/o
bacteria
O Desconocido
CSi ONo O Positivo [ Olgual especie
Negativo [ Otra especie y/o
bacteria
T Desconocido
CSi ONo O Positivo [ Olgual especie
Negativo [ Otra especie y/o
bacteria
T Desconocido
CSi ONo O Positivo [ Olgual especie
Negativo 0 Ofra especie y/o
bacteria
T Desconocido
OSi ONo O Positivo [ Jlgual especie
Negativo 0 Ofra especie y/o
bacteria
T Desconocido
OSi ONo O Positivo [ O lgual especie
Negativo 0 Ofra especie y/o
bacteria
1 Desconocido

Si se hizo cultivo de la punta de catéter ;qué método se empled?:

T Semicuantitative T Cudlitativo
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DATOS DE LA VISITA

Tratamiento antifdngico del episodio

i Recibié tratamiento antifingico para este episodio de fungemia?:

Cédigo Episodio: __ _ _ /_

Si No Sisi, indique el farmaco que recibid (fodos los gue haya

recibido vy las diferentes dosificaciones del mismo farmaco):

Tratamiento Dosis mg/kg o Dosis total Fecha inicic Fecha fin

antifdngico mg/m? recibida en
(Especificar el/los mg/dia
antifongicos)

Indique si el paciente tuvo evidencia de toxicidad como resultado de la
administracion de cualquiera de estos antifingicos:  Si No

Si si, margue cual fue el antifdngico responsable, el tipo de toxicidad: renal,
hematoldgica, hepdtica, neuroldgica, otfra (especificar)

Antifingico |Toxicidad |iSe retird el Evolucién de la toxicidad
farmaco?
0Si ONo [ Resolucidon [ Mejoria

O NO resolucion O
Desconocido

0Si ONo [ Resolucidn [ Mejoria
O NO resolucion C
Desconocido

OSi ONo [ Resolucidn [ Mejoria
O NO resolucion C
Desconocido

0Si ONo [ Resolucion [ Mejoria
O NO resolucion O
Desconocido

¢Se redlizaron hemocultivos de control durante el seguimiento?

Si No Sisi, indicar fecha/s vy resultado:

Fecha:_/ /  Resultado: ONegativos O(+) conigual levadura O(+) con
distinto microorg

Fecha:_/ /  Resultado: ONegativos O(+) conigual levadura O(+) con
distinto microorg
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DATOS DE LA VISITA

Cédigo Episodio: __ _ _ /__ _
Evolucion y cierre del episodio
Fecha Oltimavisita: ___ / /7
Causa Fin de episodio:
O Muerte O Alfa médica O Sigue hospitalizado, aunque asinfomdtico

O Se abre un nuevo episodio por dislarse otra levadura diferente en
hemocultivo

O Otras (ESPeCiiCar) o
Si muerte, ;cudl fue la causa de la muerte?:

O Complicacién relacionada con la fungemia

Ofra no relacionada (esSpecCifiCar): .
O Causa desconocido
Fecha de fallecimiento: __ /  /

Si fallecimiento, ¢se realizé autopsia?: Osi O No O
Desconocido

iSe encontré dafectacién orgdanica por Candida sp. en la autopsia?:

Osi O No C Desconocido

Sisi, indique en que érganos:
ORiIAGN OCorazédn OPulmén OHigado OPdncreas Ointestino delgado
OMedula ésea OOtro

COMENTARIOS DE INTERES QUE SE QUIERAN RESALTAR:
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(Rellenar una solo vez por hospital al final del estudio)

DATOS GENERALES DEL HOSPITAL:

Hospital (Nombre y COQIgO): oo s ne e eesnnnns

Poblacion de referencid: ... habitantes
Tipo de hospital: “PUblico TPrvado CJOMOS..ci e eeieneaeenaneens
OTercer nivel OComarcal COOs......mmeiiciicinieiscisenes

Camas de hospitaliZACiON: ..
Camas de Cuidados chiticos! o mnmnmainminsamig
$° Neonatologia: “SiT No

UCI Neonatal: Si—No

3Se realizan frasplantes en tu hospitale: Z5i “TNo

Tipo de

Ingresos en el periodo de estudio (mayo de 2010 a abril de 2011 inclusive):

Estancias en el periodo de estudio (mayo de 2010 a abril de 2011 inclusive):

N°® de pacientes NO incluidos en el e5tudior ...
Motivos de pacientes NO incluidos en el estudio

N® Fallecimiento precoz; .............

N°® Falta de datos: ..........

N® No firma el consentimiento informado: ...............
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andidemia and invasive candidiasis remain a chal-
Clenging problem. Their prevalence is growing world-
wide (1). The epidemiology is changing with a shift
toward an increased prevalence of non-albicans Candida and
the emergence of fluconazole and even multidrug-resistant
Candida species (2). Despite pharmaceutical progresses and
the discovery of new antifungal drugs (echinocandins, new
triazoles, and new formulations of polyenes), mortality associ-
ated with candidemia and invasive candidiasis remains high,
always ranging from 20% to 50% or more. Finally, as under-
lined by Puig-Asensio et al (3) in this issue of Critical Care
Medicine, only few studies have studied predictors of death in
ICU patients suffering from candidemia.
Recent American and European guidelines provide rec-
ommendations for optimal management of candidemia and
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invasive candidiasis (4, 5). First, the delay between the onset
of candidemia and the initiation of antifungal therapy must
be as short as possible. Second, antifungal therapy must be
effective against the causative Candida species. Although the
choice of antifungal drug should take into account several
variables, the experts favor echinocandins as first-line treat-
ment before definite Candida species identification. Finally,
the removal of central venous catheters is recommended. In
the absence of randomized studies on this topic, this later
point is often debated. Nevertheless, a recent individual
patient-level quantitative review of seven randomized tri-
als for treatment of invasive candidiasis demonstrated that
removal of a central venous catheter was associated with
decreased mortality (odds ratio = 0.50; 95% CI, 0.35-0.72;
p=0.0001) (6).

In this issue of Critical Care Medicine, Puig-Asensio etal (3)
report data about the epidemiology of candidemia in Span-
ish ICUs, the prevalence of antifungal drug resistance, and the
predictors of outcome. The authors separated outcome vari-
ables in early (< 7 d) and late (830 d) mortality. Interestingly,
reported results give us the opportunity to compare guidelines
recommendations with “real-life” practices and modestly to
assess the truthfulness of some debated propositions.

From May 2010 to April 2011, the Prospective Population
Study on Candidemia in Spain (CANDIPOP) study collected
773 candidemias occurring in 29 hospitals in five major areas
of Spain. Among them, 264 cases occurred in patients admit-
ted in medical or surgical ICUs since at least 48 hours. After
exclusion of cases occurring in pediatric patients, 168 episodes
in 164 patients were studied. Thus, candidemias occurring in
adult ICU patients represent in this series only one fifth of can-
didemias. Candida albicans was the most frequent (52%) of
173 studied strains, but this percentage varied between areas,
ranging 31.8-64.5%. Resistance to echinocandins was uncom-
mon but 20.8% of Candida isolates were not susceptible to
fluconazole. These data support guidelines recommendations
favoring echinocandins as first-line treatment of candidemia.
In the CANDIPOP study, 50% of ICU patients received echi-
nocandin as initial antifungal treatment and 47.5% had their
central venous catheters removed within 48 hours after obtain-
ing blood culture. While these percentages might appear low, it
is generally admitted that implementing guidelines and chang-
ing behavior in a critical care setting are complex, and thus,
approximately 50% guideline compliance only a few years after
publication can be considered as a good result.

To evaluate the prognostic impact of antifungal treatment
and central venous catheter removal, Puig-Asensio et al (3) cre-
ated a composite factor named “early appropriate combined
treatment” and defined as administration of adequate antifungal
treatment and central venous catheter removal, both within the
first 48 hours following blood culture collection. In multivariate
analysis, early appropriate combined treatment was an indepen-
dent factor improving early survival. However, while associated
with a greater likelihood of late, 30-day survival, this was not sig-
nificant in multivariate analysis. These results confirm the sever-
ity of candidemia in ICU patients and support current treatment
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guidelines. Nevertheless, some negative points must be under-
lined. First, only 37.3% of patients received an early appropriate
combined treatment. Second, and it is a weakness of this study,
the authors did not detail the reasons for early treatment inap-
propriateness and particularly about inadequacy of antifungal
therapy. Inadequacy could be due to a nonrecommended dose,
nonsusceptibility of the Candida isolate, or administration
beyond the first 48 hours. The median time between blood col-
lection and start of treatment was 2 days (interquartile range,
1-3 d), but the number of treatments begun beyond 48 hours is
unknown. Current recommendations emphasize that the opti-
mal time point to start empiric antifungal treatment remains
undetermined. Puig-Asensio et al (3) state that assessment of
interest of preemptive therapy was not an objective of their study.
This lack of data about delayed treatment is regrettable because
improvement of clinical practices without precise knowledge of
faulty practices will be difficult.

The second part of the prognostic analysis performed by
Puig-Asensio et al (3) focused on the 47%, 30-day mortality, and
identified four independent predictors of mortality—primary
source, age, mechanical ventilation, and renal replacement ther-
apy—during candidemia. For Puig-Asensio et al (3), such results
were in accordance with the previous report suggesting that high
mortality of candidemia mainly depends on underlying comor-
bid status and that ICU-acquired candidemia per se were not
associated with any attributable ICU or hospital ICU mortality
(7). However, the possible relationship between need for sup-
portive techniques such as mechanical ventilation and/or renal
replacement therapy and inappropriateness of early combined
treatment was not clearly studied by Puig-Asensio et al (3}, and
this might be a bias masking attributable mortality.

In conclusion, this study demonstrates growing compli-
ance to recent guidelines and underlines the urgent need for
better tools to identify the best moment to initiate antifungal
treatment.
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What Is the Impact of Catheter Removal
on the Outcome of Non-Catheter-Related
Candidemia?

To the Editor:

e read with great interest the article by Puig-Asensio
Wet al (1) that investigated the impact of therapeu-
tic strategies on the outcome of candidemia in the
ICU. They concluded that combined early appropriate antifun-
gal treatment and catheter removal would be independently
associated with 7-day mortality (odds ratio, 0.27; 95% CI,
0.08-0.91) (1). Although the positive impact of early removal
of catheter on the outcome of patients with catheter-related
candidemia is reasonable (2, 3), the impact of early removal of
catheter on the prognosis of patients with non—catheter-related
candidemia may not be evident. Thus, we wonder whether the
effect of early removal of catheter on the prognosis of candi-
demia in this study would be different between patients with
catheter-related candidemia and non—catheter-related candi-
demia. In this study (1), only 58 of 168 candidemia episodes
(34.5%) were identified as catheter-related bloodstream infec-
tions, and most of candidemia episodes (65.5%) were defined
as non—catheter-related candidemia. It is possible that the true
effect of removal of catheter in this study may be diluted by the
large group with non—catheter-related candidemia. Therefore,
we would like to suggest that the study about the association
between catheter removal and the prognosis of candidemia
should be evaluated according te the different sources of can-
didemia, such as catheter-related candidemia and non—cathe-
ter-related candidemia.
The authors have disclosed that they do not have any poten-
tial conflicts of interest.

Hui-Ying Hsu, RN, Department of Critical Gare Medicine,
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The authors reply:

e appreciate the interest Hsu and Chao (1) have shown
Wregarding our observational, population-based study

on candidemia (2). Vascular catheters have been iden-
tified as risk factors for candidemia, and it is likely to assume that
removal of this potential focus of infection is necessary to achieve
antifungal treatment success. Recent guideline statements from
both the Infectious Diseases Society of America (3) and the Euro-
pean Society for Clinical Microbiology and Infectious Diseases (4)
strongly recommend to attempt central venous catheter (CVC)
removal in all patients with candidemia in order to improve their
outcome. However, the quality of the published evidence is grade
IT and grade I11, indicating that there are no data from random-
ized controlled trials. In addition, some observational studies sup-
porting CVC withdrawal have serious limitations in study design
such as an inappropriate adjustment of the analysis for severity of
illness, whereas others have failed to confirm the benefit of early
CVC withdrawal in patients with candidemia. Hence, the real
impact of CVC removal is still under debate, and it is not clear
which patients would benefit the most from this clinical prac-
tice. In our study, we found that early implementation (<48 hr)
of therapeutic strategies—use of adequate antifungal treatment
and CVC withdrawal—was associated with decreased 7-day
mortality {(odds ratio, 0.27; 95% CI, 0.08-0.91). Nevertheless, as
Hsuo and Chao (1) mention in their letter, the effect of CVC with-
drawal could be different depending on the source of the infec-
tion. Intuitively, a higher benefit should be expected in patients
with catheter-related candidemia, reinforcing the idea that CVC
management should be carefully evaluated in each patient.
Garnacho-Montero et al (5) have already pointed out that CVC
removal could be not useful in secondary non—catheter-related
candidemias in which the venous catheter is not the origin of
infection. Unfortunately, one limitation of the present study is
that we could not perform a separate multivariate analysis of
mortality by the source of infection because of the limited sample
size. Nevertheless, we believe that we looked for the best statistical
approach to assess the real effect of CVC removal. First, in our
ICU patients, the majority of episodes had intravascular cath-
eters as a potential source of infection. We found that 34.5% of
candidemias (58 of 168) were proven catheter-related and 55.4%
(93 of 168) were primary. It should be noted that primary can-
didemias could refer to possible or not proven catheter-related
candidemias. Hence, the real percentage of catheter-related can-
didemias might have been underestimated, and the results of
our study could be closer to the real effect of CVC removal than
e629
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expected. Second, multivariate analysis of 7-day mortality was
adjusted not only for host confounders (Acute Physiology and
Chronic Health Evaluation II score) but also by other factors that
were related to the source of infection such as Candida parap-
silosis, often related to parenteral nutrition and catheter-related
infection, and abdominal secondary origin of infection.

Thus, although it might have been interesting to analyze
the effect of CVC removal according to different sources of
candidemia, we believe that our results could be a good initial
approach to clinical practice where prompt CVC removal is
usually performed before the origin of infection is confirmed.
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