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Micosis más común entre los pacientes hospitalizados en los países 
desarrollados.   

Candidiasis invasiva 
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¿DE QUÉ HABLAMOS? 

Candidiasis invasiva R E V I E W A R T I C L E

Finding the “Missing 50%” of Invasive
Candidiasis: How Nonculture Diagnostics Will
Improve Understanding of Disease Spectrum
and Transform Patient Care

Cornelius J. Clancy1,2 and M. Hong Nguyen2
1Department of Medicine, VA Pittsburgh Healthcare System; and 2University of Pittsburgh, Pennsylvania

Blood cultures are limited for diagnosing invasive candidiasis by poor sensitivity and slow turn-around time.
New diagnostics are needed to complement cultures, in particular to identify the “missing 50%” of patients
who are blood culture-negative. Mannan/anti-mannan immunoglobulin G, β-D-glucan (BDG) and polymerase
chain reaction (PCR) assays can diagnose candidemia before blood cultures and show promising sensitivity/
specificity, but they are not widely investigated in blood culture–negative, deep-seated candidiasis. In a recent
study, BDG and PCR were superior to blood cultures in deep-seated candidiasis, suggesting they may identify
currently undiagnosed patients and expand our understanding of disease spectrum. Positive predictive values of
nonculture tests are limited by the low prevalence of invasive candidiasis, which mandates that results be inter-
preted judiciously. When used as biomarkers that assess a patient’s risk of having invasive candidiasis, tests will
facilitate preemptive antifungal strategies. Because negative predictive values are excellent, tests will also be
useful for ruling out invasive candidiasis and discontinuing unnecessary antifungal therapy.

Keywords. invasive candidiasis; candidemia; diagnostic; PCR; β-D-glucan.

Mortality among patients with candidemia and other
invasive Candida infections is as high as 40% despite
antifungal therapy [1]. The poor outcomes stem, at
least in part, from the inadequate sensitivity of blood
and sterile-site cultures, the current diagnostic gold
standards. Improved diagnostic tests for invasive can-
didiasis are among the most pressing needs in infec-
tious diseases [2]. In this article, we review the
performance of cultures and nonculture diagnostics
for invasive candidiasis, and consider the impact of

the latter on our understanding of disease spectrum
and patient care.

WHATARE WE TRYING TO DIAGNOSE?

Invasive candidiasis encompasses candidemia and
deep-seated candidiasis (infections of tissue sites
beneath mucosal surfaces). Deep-seated candidiasis
may stem from hematogenous dissemination or direct
introduction of Candida to a sterile site. Deep-seated
infections may remain localized, spread to contiguous
sites, or lead to secondary candidemia. In diagnosing
invasive candidiasis, therefore, there are 3 entities that
must be considered: (1) candidemia in the absence of
deep-seated candidiasis; (2) candidemia associated
with deep-seated candidiasis; and (3) deep-seated can-
didiasis that is not associated with candidemia
(Figure 1). Animal models show that deep-seated in-
fections in group 2 generally persist after clearance of
Candida from the bloodstream [3].
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•  Aproximadamente la mitad de los pacientes con 
candidemia NO tienen infecciones profundas.  

 
•  Es difícil identificar a los pacientes candidémicos 

que pueden llegar a desarrollar complicaciones 
profundas  
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Causa de sepsis con una importante morbilidad y mortalidad en pacientes críticos.  
    10-15% de las infecciones nosocomiales  
   5% de todos los casos de shock séptico y sepsis grave 

Prevalence of candidemia and associated candida subtypes 
following severe sepsis in non-neutropenic critically ill 
patients
Arefeh Kashiha1, Neda Setayesh2, Yunes Panahi3, Arezoo Ahmadi4, Mohammad Soltany-
Rezaee-Rad2, Atabak Najafi5, Mohammad-Reza Rouini6, Atefeh Namipashaki7, 

Amirhossein Sahebkar8, 9, 10, Mojtaba Mojtahedzadeh11

1 Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran; 2 Department of Pharmaceutical Biotechnology and 
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3 Pharmacotherapy Department, School of Pharmacy, Baqiyatallah University of Medical Sciences, Tehran, Iran; 4 Department 
of Anesthesiology and Critical Care Medicine, Faculty of Medicine, Sina Hospital, Tehran University of Medical Sciences, 
Tehran, Iran; 5 Department of Anesthesiology and Critical Care Medicine, Faculty of Medicine, Sina Hospital, Tehran Uni-
versity of Medical Sciences, Tehran, Iran; 6 Department of Pharmaceutics, Faculty of Pharmacy, Tehran University of Medical 
Sciences; 7 Department of Medical Biotechology, Faculty of Advanced Technologies in Medicine, Tehran University of Medical 
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Summary. Background: Invasive candidiasis management through the rapid initiation of appropriate antifun-
gal therapy has been shown to be associated with the better prognosis, improved clinical outcome and reduced 
mortality in critically ill patients. Therefore, selection of  an appropriate antifungal therapy should be based 
on the distribution of candida species and the pattern of antifungal resistance. This study aimed to assess the 
prevalence of candidemia and associated subtypes following severe sepsis in non-neutropenic critically ill pa-
tients. Methods: This study was a cross-sectional study that was conducted on severe sepsis patients stayed at 
least seven days in intensive care unit. Patients less than 18 years old, pregnant and breastfeeding patients, im-
munocompromised patients, neutropenic patients, patients with concurrent use of antifungal medicines and 
cytotoxic agents were excluded.To asses the candidemia, one mililiter of patients’ blood sample was collected. 
Sample analysis was performed by Real-Time PCR and high resolution melting curve analysis method. Re-
sults: Thirty-one critically ill patients were recruited in this study over 12-month period. Candidemia with a 
detection limit of 100 pg per 0.2 ml blood sample was not recognized in any of the included patients. Conclu-
sion: The present result indicates low incidence of candidemia in the targeted intensive care units, but other 
factors such as small sample size, exclusion of patients with compromised immune system and the low fungal 
load at the time of sampling may also account for our observation. (www.actabiomedica.it)

Key words: candidemia, severe sepsis, ICU, Real-Time PCR
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O r i g i n a l  a r t i c l e

Introduction

Over the past decades, invasive fungal infections 
have emerged as an important cause of sepsis and sub-
sequent morbidity and mortality in critically ill pa-
tients (1). Historically, Candida species are considered 

to be the predominant agents responsible for fungal 
sepsis, and accounti for 1015% of nosocomial infec-
tions (about 5% of all cases of septic shock and severe 
sepsis) (2). The Sepsis Occurrence in Acutely Ill Pa-
tients (SOAP) study reported a fungal infection rate of 
17% in patients with sepsis in European intensive care 

(SOAP) informó una tasa de infección por hongos del 17% en pacientes con sepsis en 
unidades de cuidados intensivos europeos (UCI)  



SARTD-CHGUV	Sesión	de	Formación	Continuada	
	Valencia		21	de	Octubre	de	2019	

EPIDEMIOLOGÍA 

o  Mortalidad en pacientes críticos (25-38%) 
 
o  La mortalidad está estrechamente relacionada con el momento de la terapia 

y / o el control de la fuente 
 
o  La carga económica de estas infecciones es significativa, ya que la candidemia se 

asocia con mayores costos de atención y hospitalización prolongada. 
Enferm Infecc Microbiol Clin. 2012;30(8):483–491

www.elsev ier .es /e imc

Formación médica continuada: Infección fúngica invasora

Candidemia y candidiasis invasora en el adulto. Formas clínicas y tratamiento!

Carlos Cervera
Servicio de Enfermedades Infecciosas, Hospital Clínic de Barcelona - IDIBAPS, Barcelona, España
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r e s u m e n

La infección invasiva por Candida es una complicación cada vez más frecuente en el paciente adulto
hospitalizado. La disponibilidad de nuevos antifúngicos con menor toxicidad y gran eficacia ha añadido
gran complejidad al tratamiento de la infección fúngica. De forma paralela, los costes derivados de dicho
tratamiento se han incrementado de forma considerable. Encontrar el equilibrio entre el mayor beneficio
para el paciente con el menor coste es en la actualidad uno de los objetivos de las recomendaciones en
el tratamiento de la candidiasis invasiva. En esta revisión se analizan dichas recomendaciones para el
tratamiento de la candidemia y otras como la esofagitis, peritonitis, candidiasis ocular, osteoarticular,
cardiovascular, del sistema nervioso central, infección urinaria y candidiasis crónica diseminada.

© 2012 Elsevier España, S.L. Todos los derechos reservados.

Candidemia and invasive candidiasis in the adult: Clinical forms and treatment

Keywords:
Candidemia
Invasive candidiasis
Treatment
Anti-fungal

a b s t r a c t

Invasive candidiasis is progressively increasing in frequency as a complication of the hospitalised adult
patient. The availability of new antifungal drugs with lower toxicity and high efficacy has increased the
complexity of managing of these infections. In parallel, the costs of the treatment of invasive fungal infec-
tions have considerably increased. Finding of a balance between the best benefit for the patient with the
less costs is, nowadays, one of the main objectives of the current recommendations for the manage-
ment of invasive candidiasis. In this review, the recommendations for the management of candidemia
and other forms of invasive candidiasis (esophagitis, peritonitis, ocular, cardiovascular and osteoarticular
candidiasis, central nervous system and urinary tract candidiasis, and chronic disseminated candidiasis)
are analysed.

© 2012 Elsevier España, S.L. All rights reserved.

Introducción

El tratamiento de la candidiasis invasiva ha experimentado un
incremento en su complejidad debido a la aparición de nuevos
fármacos antifúngicos (azoles y candinas) con menos efectos adver-
sos y una gran eficacia antifúngica. De forma paralela, los costes
atribuibles a la infección fúngica se han incrementado de forma
significativa1. En este escenario, las recomendaciones sobre el tra-
tamiento de la infección fúngica en general y de la candidiasis
invasiva en particular cobran un papel fundamental para mantener
el equilibrio entre beneficio para el paciente y coste del tratamiento.

Existen muchas recomendaciones para guiar al clínico en el tra-
tamiento de la candidiasis invasiva. En el desarrollo de esta revisión

! Nota: sección acreditada por el Consell Català de Formació Continuada de les Pro-
fessions Sanitàries. Consultar preguntas de cada artículo en: http://www.eslevier.es/
eimc/formacion

Correo electrónico: carloscerveraalvarez@Gmail.Com

se analizarán las guías clínicas de la Infectious Disease Society of
America (IDSA)2, las recomendaciones del panel de expertos de la
European Society of Clinical Microbiology and Infectious Diseases
(ESCMID)3 y el documento de consenso de la Sociedad Española de
Enfermedades Infecciosas y Microbiología Clínica (SEIMC)4. Aun-
que no es el objetivo de esta revisión hacer recomendaciones
diferentes a las consensuadas por los expertos que han elaborado
las guías antes mencionadas, sí se añaden comentarios a algunos
puntos que no han sido tratados en las guías de referencia y que
pueden resultar de utilidad para el lector.

La tabla 1 muestra las recomendaciones para el tratamiento de
la candidemia, y la tabla 2, las recomendaciones para otras formas
de candidiasis invasiva.

Candidemia

Definimos candidemia como el aislamiento en hemocultivo de
especies de Candida. Aunque hay pacientes en los que la candidemia

0213-005X/$ – see front matter © 2012 Elsevier España, S.L. Todos los derechos reservados.
doi:10.1016/j.eimc.2012.02.003

-  4,3 /100.000 habitantes 
 
-  CANDIDA ALBICANS 
 
-  MORTALIDAD!  44%. 
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Bacteriemias primarias y Secundarias a catéter  ENVIN 2018 

23,8 
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4,7 4,7 
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Candida Auris. 

Acitnetobacter B. 

Candida Albicans 

Klebsiella 

Serratia 

Candida Dublinensis 

Candida Krusei 
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Bacteriemias primarias y Secundarias a catéter ENVIN 2018 

19,3 

17,3 

9,18 

6,19 

5,1 

3,06 

41,02 

1,02 2 

COMUNIDAD VALENCIANA 

S. Epidermidis 

Klebsiella 

Candida Auris 

Pseudomona A. 

Acinetobacter B. 

Candida Albicans 

Candida Dublinensis 

Candida Krusei 

candida Parapsilosis 
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España 

S. Epidermidis 

Klebsiella 

Pseudomina A.  

SCN 

Serratia 

C. Albicans 

C. Parapsilosis 

C. Glabrata 

C. Auris 

Acinetobacter B. 

Bacteriemias primarias y Secundarias a catéter ENVIN 2018 

EPIDEMIOLOGÍA 
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DISTRIBUCIÓN MUY VARIABLE 

2019 Patients with Candidemia • CID 2009:48 (15 June) • 1695

M A J O R A R T I C L E

Epidemiology and Outcomes of Candidemia in 2019
Patients: Data from the Prospective Antifungal
Therapy Alliance Registry

David L. Horn,1 Dionissios Neofytos,1,2 Elias J. Anaissie,3 Jay A. Fishman,4 William J. Steinbach,5 Ali J. Olyaei,6

Kieren A. Marr,2 Michael A. Pfaller,7 Chi-Hsing Chang,8 and Karen M. Webster9

1Thomas Jefferson University Hospital, Philadelphia, Pennsylvania; 2Johns Hopkins University School of Medicine, Baltimore, Maryland; 3University
of Arkansas for Medical Sciences, Little Rock; 4Massachusetts General Hospital, Boston; 5Duke University Medical Center, Durham, North
Carolina; 6Oregon Health Sciences University, Portland; 7University of Iowa Health Care, Iowa City; and 8Info-Spectrum, Markham, and 9EBM
Consulting, Mississauga, Ontario, Canada

Background. Candidemia remains a major cause of morbidity and mortality in the health care setting, and
the epidemiology of Candida infection is changing.

Methods. Clinical data from patients with candidemia were extracted from the Prospective Antifungal Therapy
(PATH) Alliance database, a comprehensive registry that collects information regarding invasive fungal infections.
A total of 2019 patients, enrolled from 1 July 2004 through 5 March 2008, were identified. Data regarding the
candidemia episode were analyzed, including the specific fungal species and patient survival at 12 weeks after
diagnosis.

Results. The incidence of candidemia caused by non–Candida albicans Candida species (54.4%) was higher
than the incidence of candidemia caused by C. albicans (45.6%). The overall, crude 12-week mortality rate was
35.2%. Patients with Candida parapsilosis candidemia had the lowest mortality rate (23.7%; ) and wereP ! .001
less likely to be neutropenic (5.1%; ) and to receive corticosteroids (33.5%; ) or other immuno-P ! .001 P ! .001
suppressive drugs (7.9%; ), compared with patients infected with other Candida species. Candida kruseiP p .002
candidemia was most commonly associated with prior use of antifungal agents (70.6%; ), hematologicP ! .001
malignancy (52.9%; ) or stem cell transplantation (17.7%; ), neutropenia (45.1%; ), andP ! .001 P ! .001 P ! .001
corticosteroid treatment (60.8%; ). Patients with C. krusei candidemia had the highest crude 12-weekP ! .001
mortality in this series (52.9%; ). Fluconazole was the most commonly administered antimicrobial, followedP ! .001
by the echinocandins, and amphotericin B products were infrequently administered.

Conclusions. The epidemiology and choice of therapy for candidemia are rapidly changing. Additional study
is warranted to differentiate host factors and differences in virulence among Candida species and to determine
the best therapeutic regimen.

Candidemia is a major cause of morbidity and mortality
in the health care setting. However, the incidence of
candidemia is increasing with greater complexity of sur-

Received 23 October 2008; accepted 7 February 2009; electronically published
14 May 2009.

Presented in part: 45th Annual Meeting of the Infectious Diseases Society of
America, San Diego, CA, 4–7 October 2007; and 46th Annual Meeting of the
Interscience Conference on Antimicrobial Agents and Chemotherapy/Infectious
Diseases Society of America, Washington, DC, 25–28 October 2008.

Reprints or correspondence: Dr. David Horn, Div. of Infectious Diseases, Thomas
Jefferson University, Ste. 210, 211 S. 9th St., Philadelphia, PA 19107 (david
.horn@jefferson.edu).

Clinical Infectious Diseases 2009; 48:1695–703
! 2009 by the Infectious Diseases Society of America. All rights reserved.
1058-4838/2009/4812-0011$15.00
DOI: 10.1086/599039

gical procedures, patient populations at higher risk of

infection, and changes in patient demographic char-

acteristics. Prolongation of survival among critically ill

patients, especially in the intensive care unit setting, has

lead to increased use of invasive procedures, intrave-

nous catheters, and intravenous hyperalimentation, all

of which are risk factors for candidemia [1–3]. Recently,

the introduction of additional antifungal agents has led

to new strategies for empirical and prophylactic ther-

apies. An increasing number of candidial infections are

now caused by non–Candida albicans Candida species

[4–10].

Candidemia remains associated with high crude and

attributable mortality rates and with increased costs of
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-  46 % C. ALBICANS 
 
-  54 % Candida spp NO Albicans  

C. Glabrata 26 %  
C. Parapsilosis 16 % 

C. Tropicalis 8%  
C. Krusei 3 %  
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INFECCIONES ADQUIRIDAS INTRAUCI 

EPIDEMIOLOGÍA:	Especies Candida 
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INFECCIONES URINARIAS (SV) 

EPIDEMIOLOGÍA:	Especies Candida 
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ENVIN 2018  
 

BACTERIEMIAS DE ORIGEN DESCONOCIDO Y ASOCIADAS A CATÉTER 

EPIDEMIOLOGÍA:	Especies Candida 
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ESPECIES CANDIDA 

	
o  La INCIDENCIA DE RESISTENCIA sigue siendo BAJA 

 * RESISTENCIA a Fluconazol en INMUNODEPRIMIDOS (profiláctico) 

o  SUSCEPTIBLE a EQUINOCANDINAS y ANFOTERICINA B 

CANDIDA	ALBICANS	
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CANDIDA KRUSEI 
		
Se asocia con inmunodeficiencia severa. 
 
C. krusei es INTRÍNSECAMENTE RESISTENTE AL FLUCONAZOL debido a una 
isoenzima alterada del citocromo P450.  
 
Susceptibilidad disminuida a la Anfotericina B 
 
C. krusei SUELE SER RESISTENTE A LA FLUCITOSINA. 
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El voriconazol se une más eficazmente a la isoenzima del citocromo P450 que el 
fluconazol,! TASAS MÁS ALTAS DE SUSCEPTIBILIDAD. 

 
RESISTENCIAS A VORICONAZOL 

7,4 % (poco frecuente en los de 
América del Norte y Europa) 

  
Susceptibles a las 

EQUINOCANDINAS 

ESPECIES CANDIDA 

CANDIDA KRUSEI 
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CANDIDA GLABRATA 

CANDIDIASIS INTRABDOMINAL (2ª ++ AISLADA) 
 
EDAD AVANZADA + CÁNCER + EXPOSICIÓN PREVIA A AZOL Y EQUINOCANDINAS.  

 
RESISTENTE  A LOS AZOLES.  
 
ANFOTERICINA B a dosis + altas 5mg/kg 
          
RESISTENCIA A EQUINOCANDINAS   …. 

EXPOSICIÓN	PREVIA	
	
	
 

MUTACIÓN GEN FKS	
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CANDIDA PARAPSILOSIS 

MANOS  ! CVC ! INFECCIONES NOSOCOMIALES 
 

SUSCEPTIBLE A LA MAYORÍA DE LOS ANTIFÚNGICOS 
 

CIM MAS ALTAS PARA EQUINOCANDINAS 
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CANDIDA TROPICALIS 

SUSCEPTIBLE A AZOLES, EQUINOCANDINAS Y AMFOTERICINA B 
 
NEOPLASIAS MALIGNAS HEMATOLOGÍCAS! RESISTENCIA A CASPOFUNGINA 
 
 
RESISTENCIA A FLUCONAZOL < 3% 
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CANDIDA DUBLINIENSIS 

FENOTÍPICAMENTE SIMILAR A C. Albicans 
 
  
*IMPORTANCIA en 1990: candidiasis orofaríngea resistente a fluconazol en pacientes con SIDA 
  
 
SUSCEPTIBLES A LOS AZOLES, A LAS EQUINOCANDINAS Y A LA ANFOTERICINA B 
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CANDIDA AURIS 

RESISTENTE A FLUCONAZOL 
 
 
RESISTENTE A VORICONAZOL 3-75% 
 
 
RESISTENCIA A ANFOTERICINA B 13-35% 
 

 
SUSCEPTIBLE A EQUINOCANDINAS  !  CIM ALTAS 
 

POSACONAZOL, EL ITRACONAZOL, ISAVUCONAZOL ! MEJOR ACTIVIDAD 
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Prophylactic therapy is defined as the administration of
antifungals according to protocol in patients with no definite
evidence of infection. There is only moderate-quality evi-
dence giving a weak recommendation to use fluconazole or
an echinocandin to prevent IC in ICU patients. Potential
benefits in terms of reduction in candidaemia rates are
balanced by risks of toxicity and increased resistance pat-
terns. A Cochrane analysis noted that the number needed to
treat varied from nine in high-risk patients to 188 in low-risk
patients [45]. In view of this, antifungal prophylaxis is only
recommended in high-risk patients in ICUs with a high inci-
dence of IC [20,37].

With regard to suspected abdominal candidiasis, empirical
therapy (see Table III) should be considered for patients with
intra-abdominal infection and significant clinical risk factors,
such as recent abdominal surgery, anastomotic leaks and
necrotizing pancreatitis [20]. The presence of Candida spp. on
direct examination of peritoneal fluid in the setting of intra-
abdominal infection is significant and is associated with
increased mortality [3]. In the presence of three of the four
following criteria e haemodynamic failure, upper digestive
tract perforation, female sex and antibiotic treatment within
the previous 48 h e the probability of identifying Candida spp.
in the peritoneal fluid is 71%, encouraging the empiric use of
antifungals. However, the scientific evidence is weak with
studies of poor quality [54].

The interpretation of the significance of candida isolates
from non-sterile sites can be difficult. For most, if not all, non-
immunocompromised patients, growth of Candida spp. from
respiratory secretions indicates colonization rather than
pneumonia due to candida. As a result, the decision to treat

should never be made on the basis of respiratory samples alone
[55]. Similarly, in cases of asymptomatic candiduria, treatment
is not recommended unless the patient is neutropenic or un-
dergoing urological procedures [20]. For symptomatic pyelo-
nephritis, fluconazole is recommended (14 days) or
amphotericin B deoxycholate if resistance to fluconazole is
suspected (one to seven days) [20].

In the setting of oesophageal candidiasis, systemic therapy
is always recommended in patients with human immunodefi-
ciency virus [56], based on current published guidelines [20]. A
diagnostic trial of antifungal therapy (14e21 days) is reason-
able before performing endoscopy [57], and oral or intravenous
fluconazole, or an echinocandin are the treatment options. In
ICU patients, there is no evidence at present to treat with
systemic antifungal therapy.

Candida endocarditis requires aggressive treatment and a
high index of suspicion [58]. High-dose echinocandin is rec-
ommended as initial therapy, although the evidence for this is
weak [20,59]: caspofungin 150 mg daily, micafungin 150 mg
daily or anidulafungin 200 mg daily. Liposomal amphotericin B
3e5 mg/kg daily, with or without flucytosine 25 mg/kg 4
times daily, is an alternative [60]. Step-down therapy to flu-
conazole 400e800 mg (6e12 mg/kg) daily is recommended
when susceptible isolates and negative blood cultures are
obtained. Whenever possible, valve replacement should be
performed and treatment continued for at least six weeks
after surgery.

In candida meningitis, a combination of liposomal ampho-
tericin B 5 mg/kg daily with oral flucytosine 25 mg/kg four
times daily is recommended, although evidence for this is weak
[20]. Amphotericin B can also be used alone. Fluconazole

Table IV
Spectrum of activity of available systemic antifungal agents

a Good penetration in central nervous system and eye
5FC, flucytosine; AMB, amphotericin B; ANI, anidulafungin; CAS, caspofungin; FLU, fluconazole; ISA, isavuconazole; ITR, itraconazole; MICA,
micafungin; POS, posaconazole; VOR, voriconazole; D, dimorphic fungus; M, mould; Y, yeast; green background, potent antifungal activity; orange
background, increasing fungal resistance; red background, definitive fungal resistance; CNS, central nervous system.
Table incorporating the present European Society of Clinical Microbiology and Infectious Diseases/Infectious Diseases Society of America guidelines,
modified after Nett JE, Andes DR. Antifungal agents: spectrum of activity, pharmacology, and clinical indications. Infect Dis Clin N Am
2016;30:51e83.

R-A. O’Leary et al. / Journal of Hospital Infection 98 (2018) 382e390 387

Management of invasive candidiasis and candidaemia in critically ill adults: expert opinion of the European Society of 
Anaesthesia Intensive Care Scientific Subcommittee 

R-A. O’Leary a, S. Einav b, M. Leone c, K. Mad ́ach d, C. Martin c, I. Martin-Loeches a, * 
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FACTORES DE RIESGO 

•  Edades EXTREMAS 
•  Traumatismos o Quemaduras 
•  CVC 
•  NPT 
•  ATB de Amplio Espectro 
•  APACHE alto 
•  Insuficiencia Renal Aguda (HEMODIÁLISIS) 
•  CIRUGÍA ABDOMINAL 
•  Perforaciones del tracto gastrointestinal y fugas anastomóticas. 
•  INMUNOSUPRESIÓN (++ neoplasias hematológicas) 
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FACTORES DE RIESGO 

 EXPOSICIÓN PREVIA A FLUCONAZOL! ESPECIES NO ALBICANS  

EXPOSICIÓN + CVC  
Variables significativas 

INDEPENDIENTES 
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FACTORES DE RIESGO DE MORTALIDAD 

A.  SHOCK SÉPTICO X 3 A LOS 30 DIAS 
 
B.  SI IRC ! A x 2 
 
C.  RETRASO EN EL TRATAMIENTO ANTIFÚNGICO 
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Independent risk factors for mortality in critically ill patients 
with candidemia on Italian Internal Medicine Wards

Francesco Sbrana1 · Emanuela Sozio2 · Matteo Bassetti3 · Andrea Ripoli1 · Filippo Pieralli4 · Anna Maria Azzini5 · 
Alessandro Morettini6 · Carlo Nozzoli6 · Maria Merelli3 · Sebastiano Rizzardo5 · Giacomo Bertolino7 · 
Davide Carrara8 · Claudio Scarparo3 · Ercole Concia5 · Francesco Menichetti9 · Carlo Tascini10

Received: 19 October 2017 / Accepted: 25 December 2017 
© SIMI 2018

Abstract
Candida is an increasing cause of bloodstream infection and is associated with significant morbidity and mortality. The aim 
of our study is to analyze risk factors for short-term mortality in patients with bloodstream Candida spp. infections admitted 
to Internal Medicine Wards (IMWs). This was a retrospective case–control study between January 2012 and December 2014 
from four University Hospitals in Italy, where patients with candidemia dying within 30 days from diagnosis were matched 
to control cases with candidemia who survived in the same period of time. Two-hundred and fifty cases of candidemia were 
registered during the 36 months of enrollment. Among these, 112 patients died (45%) within 30 days from the first blood cul-
ture’s positivity for Candida spp. At multivariate analysis, septic shock [odds ratio (95% CI) = 2.919 (1.62–5.35), p < 0.001] 
and concomitant chronic kidney failure [odds ratio (95% CI) = 2.296 (1.07–5.12), p = 0.036] were independent predictors 
of mortality. Low-dose chronic steroid therapy was protective [odds ratio (95% CI) = 0.461 (0.25–0.83), p = 0.011).

Keywords Candidemia · Chronic kidney failure · Internal medicine wards · Septic shock · Sepsis · Steroid therapy

Introduction

Candida species (spp.) are an increasing cause of blood-
stream infection, and are associated with significant mor-
bidity and mortality [1–3]. In the United States, Candida 
infection is reported to be the fourth most common agent 

responsible for bloodstream infections (BSIs) [4]. Recent 
data from the ECDC point prevalence survey of healthcare-
associated infections and antimicrobial use in acute care 
hospitals in Europe show that Candida spp. are the third 
most frequent cause of bloodstream infection in Italy [5]. 
Moreover, in European countries such as Spain and Italy, 
incidence has been reported in the range of 0.8 and 2.53 epi-
sodes every 1000 hospital admissions on Internal Medicine 
Wards (IMWs) [6]. The reasons for that variability have not 
been completely elucidated, and may reflect the different 
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Of the 224 patients with candidemia of the entire cohort, 
ninety-four (42%) cases were enrolled in Pisa, 55 (25%) in 
Udine, 52 (23%) in Florence and 23 (10%) in Verona. As 
defined by case–control protocol, half of the population was 
constituted of subjects who died within 30 days by the time 
of Candida isolation in blood culture.

Demographics and clinical characteristics of the study 
population are summarized in Table 1. Of note, mean age 
is elevated, both genders are equally represented, and the 
prevalence of comorbidities, as defined by the Charlson 
Comorbidity Index, is high. Moreover, the prevalence of 
chronic kidney failure, diabetes mellitus, and septic shock 
at some point of the course of the fungal infection is higher 
in cases (i.e., subjects who died), whereas low-dose steroid 
therapy is higher in controls (i.e., subjects who survived). 
The proportion of patients who needed ICU admission 
is significantly higher in cases than in controls. Notably, 
the mean length of in-hospital stay is nearly 22 days, with 
no difference between cases and controls. Results of uni-
variate and multivariate regression logistic analysis are 
reported in Table 1 and 2, respectively. At multivariate 

analysis, septic shock [OR (95% CI) = 2.919 (1.62–5.35); 
p < 0.001] and concomitant chronic kidney failure [OR 
(95% CI) = 2.296 (1.07–5.12), p = 0.036] show an inde-
pendent relative association with 30-day mortality, while 
low-dose chronic steroid therapy is protective [OR (95% 
CI) = 0.461 (0.25–0.83), p = 0.011].

Table 1  Clinical characteristics of the population and univariate logistic regression analysis for 30-day mortality

OR odds ratio, CI confidence interval, SD standard deviation, CVC central venous catheter, PICC peripherally inserted central catheter

Variables Clinical characteristics of study population Univariate logistic regression 
analysis for 30-day mortality

All subjects (n = 224) 30-day 
survival 
(n = 112)

30-day 
mortality 
(n = 112)

P OR 95% CI P

Age 73 ± 16 73 ± 15 74 ± 16 0.624 1.004 0.99–1.02 0.623
Male 116 (52%) 54 (48%) 62 (55%) 0.349 1.332 0.79–2.26 0.285
Charlson Comorbidity index 6.15 ± 3.18 6.5 ± 2.89 5.8 ± 3.41 0.101 0.932 0.86–1.01 0.102
Chronic kidney failure 41 (18%) 13 (12%) 28 (25%) 0.016 2.538 1.26–5.36 0.011
Diabetes mellitus 55 (25%) 20 (18%) 35 (31%) 0.030 2.091 1.13–3.97 0.021
Δ Time admission to candidemia (days) 7 [2–18] 7 [2–20] 8 [2–17] 0.906 0.997 0.98–1.01 0.691
Previous antibiotic therapy 185 (83%) 91 (81%) 94 (84%) 0.725 1.205 0.60–2.43 0.597
Previous antifungal therapy 20 (9%) 9 (8%) 11 (10%) 0.815 1.246 0.50–3.21 0.64
Previous surgery (30 days) 42 (19%) 16 (14%) 26 (23%) 0.123 1.814 0.92–3.67 0.09
Previous hospitalization (90 days) 145 (65%) 72 (64%) 73 (65%) 1.000 1.040 0.60–1.80 0.889
Total parenteral nutrition 135 (60%) 64 (57%) 71 (63%) 0.413 1.299 0.76–2.23 0.34
Enteral nutrition 51 (23%) 26 (23%) 25 (22%) 1.000 0.950 0.51–1.78 0.873
Immunosuppressive therapy 16 (7%) 7 (6%) 9 (8%) 0.795 1.311 0.47–3.79 0.605
Active chemo or radiotherapy 60 (27%) 31 (28%) 29 (26%) 0.880 0.913 0.50–1.65 0.763
C. difficile infection 19 (8%) 7 (6%) 12 (11%) 0.337 1.800 0.70–5.00 0.236
Fever 184 (82%) 89 (79%) 95 (85%) 0.383 1.444 0.73–2.92 0.297
Low-dose steroid therapy during candidemia 102 (46%) 60 (54%) 42 (38%) 0.023 0.520 0.30–0.88 0.016
Intravascular device (CVC/PICC) 179 (80%) 92 (82%) 87 (78%) 0.505 0.757 0.39–1.46 0.405
Antifungal therapy during candidemia 170 (76%) 86 (77%) 84 (75%) 0.876 0.907 0.49–1.68 0.755
Septic shock 109 (49%) 40 (36%) 69 (62%) <0.001 2.888 1.69–5.01 < 0.001
Admission to Intensive Care Unit 40 (18%) 13 (12%) 27 (24%) 0.023 2.419 1.20–5.12 0.017
Hospital stay (days) 22 [11–37] 26 [12–41] 21 [9–34] 0.088 0.992 0.98–1.00 0.111

Table 2  Multivariate logistic regression analysis for 30-day mortality 
in patients with candidemia

OR odds ratio, CI confidence interval

Variable OR 95% CI P

Diabetes mellitus – – –
Chronic kidney failure 2.296 1.07 – 5.12 0.036
Admission to intensive care unit – – –
Low-dose steroid therapy 0.461 0.25 – 0.83 0.011
Septic shock 2.919 1.62 – 5.35 < 0.001



SARTD-CHGUV	Sesión	de	Formación	Continuada	
	Valencia		21	de	Octubre	de	2019	

DIAGNÓSTICO 



SARTD-CHGUV	Sesión	de	Formación	Continuada	
	Valencia		21	de	Octubre	de	2019	

OPCIONES TERAPÉUTICAS: Antimicóticos 



SARTD-CHGUV	Sesión	de	Formación	Continuada	
	Valencia		21	de	Octubre	de	2019	

FÁRMACO LUGAR DE 
ACCIÓN 

VENTAJAS INCONVENIENTES DOSIS 

ANFOTERICINA B Síntesis pared celular 
ERGOSTEROL 

(poros) 

Seguro en IH 
Infecciones SNC 

Nefrotoxidcidad 
No en ITU (escasa 
excreción renal) 

3-5 mg/kg/d 

FLUCONAZOL  
 
 
 
 
 
 
 

INHIBEN 
ENZIMAS  

P450 

Disponibilidad oral 90% 
Penetración en LCR y 

Vítreo 
Eliminación renal  
(disminuir si ClCr 

<50%) 

Pobre actividad frente a 
C. GLABRATA 

 
NULA actividad frente a 

C. KRUSEI 

D. CARGA: 12 mg/kg/d 
 

MTO: 6 mg/kg/d 

ITRACONAZOL SOLO VO para 
CANDIDIASIS 

INVASIVA 

VORICONAZOL Buena Disponibilida 
Oral 

Penetración LCR y 
Vítreo 

Útil en C. KRUSEI 

No se acumula en orina 
(no usar en C. Urinaria) 

Aumenta 
CICLODEXTRINA 
NO IV si ClCr <50% 

** 
 

Muchas interacciones 

D. CARGA: 6 mg/kg/
12h 
 

MTO: 3-4 mg/kg/12h 

ISAVUCONAZOL *** *** D. CARGA: 200 mg/8h 
(primeras 24h) 

 
MTO: 200 mg/24h 

*Administration of Voriconazol in Patients With Renal Dysfunction 
*Safety and Tolerability of Voriconazol in Patients with Baseline Renal Insufficiency and Candidemia 
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ANIDULAFUNGINA  
 
 
 
 
 
 

INHIBEN B1,3D-
GLUCANO de la 

pared celular 

AUMENTA LA 
SUPERVIVENCIA 
COMO TERAPIA 
INICIAL EN NO 

Neutropénicos 
No ajuste de dosis en IR 

o Diálisis 

 
NO ALCANZA OJO, 

SNC NI ORINA 
 

¡OJO SI C. 
PARAPSILOSIS! 

D. CARGA: 200 mg//d 
 

MTO: 100 mg//d 
 

CASPOFUNGINA  
AJUSTE DE DOSIS EN 

IH 

D. CARGA: 70 mg/d 
 

MTO: 50 mg/d 
 

MICAFUNGINA 100 mg/d 
(No DOSIS CARGA) 

FLUCITOSINA 
  

*Uso mas común:  
+ANF B en infecciones 

refracarias Endocarditis, 
meningitis o encefalitis; 

ocasionalmente en CI por 
Glabrata resistente a 

Fluconazol  

 
 
 
 

BLOQUEA LA 
SÍNTESIS DE 

ARN/ADN 

 
 
 
 
 

ABSORCIÓN ORAL 

 
NO ÚTIL EN C. 

KRUSEI 
 

SOLO VO 
 

AJUSTAR EN IR 
(Excreción urinaria) 

 
 
 
 
 

25 mg/kg 4 veces al dia  

FÁRMACO LUGAR DE ACCIÓN VENTAJAS INCONVENIENTES DOSIS 
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Isavuconazole: A new broad-spectrum azole. Part 2: pharmacokinetics
and clinical activity
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c Pharmacy, university hospital of Strasbourg, 67200 Strasbourg, France
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Introduction

Isavuconazole, an extended-spectrum new triazole, has been
assessed in various invasive fungal infections and is so far
approved for primary treatment of invasive aspergillosis. Isavu-
conazole is also approved for treatment of invasive mucormycosis:
as primary therapy by FDA or when amphotericin B is inappropri-
ate by EMA [1,2]. Isavuconazole is marketed under the brand name
Cresemba1 and is available as an oral and intravenous formula-
tion.

In vitro isavuconazole is active against yeasts, molds including
Aspergillus spp. and agents of the mucorales order, and dimorphic
fungi. For more details on mycological spectrum, refer to the first
part of this review [3]. This second part presents the preclinical and

clinical data and as well as a summary of the pharmacokinetics and
drug to drug interactions.

Preclinical studies

Preclinical studies have shown efficacy of isavuconazole in
various models of prophylaxis or treatment of invasive fungal
infections.

Candidiasis

Isavuconazole has been compared to fluconazole and vorico-
nazole in mice infected with Candida tropicalis and Candida krusei
[4]. Mice were temporarily or persistently neutropenic after a
single or repeated doses of cyclophosphamide. Isavuconazole was
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A B S T R A C T

Isavuconazole, the active moiety of its prodrug isavuconazonium, is a new extended-spectrum triazole
whose activity against yeasts, molds, including Aspergillus and mucorales, and dimorphic fungi has been
shown in vitro and in preclinical models. The most relevant pharmacokinetics features are water-
solubility of the prodrug, rapid cleavage of the prodrug into active moiety and cleavage product by
plasmatic esterases, high oral bioavailability of isavuconazole with an extensive penetration into most
tissues and a good safety profile even in case of renal impairment. The results of two main clinical studies
have led to an approval by FDA and EMA in the treatment of invasive aspergillosis and invasive
mucormycosis. Isavuconazole is non-inferior to voriconazole in terms of response and survival in
invasive aspergillosis and has shown improved safety and tolerability. Importantly, less hepatobiliary,
skin and eye disorders have been reported in isavuconazole-treated patients. Isavuconazole has
therefore been granted a grade A-I recommendation by the European Conference on Infections in
Leukemia (ECIL) for the treatment of invasive aspergillosis. Efficacy has also been demonstrated in
mucormycosis in an open-label study. Survival was similar to the survival of matched patients from the
international Fungiscope registry and treated with an amphotericin B formulation. Isavuconazole failed
to show non-inferiority to caspofungin in a large double-blind candidemia trial. The aim of this review is
to give the reader an overview of the data available so far to support inclusion of isavuconazole in the
anti-mold therapeutic arsenal.

!C 2018 Elsevier Masson SAS. All rights reserved.
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ü  APROBADO para ASPERGILOSIS INVASIVA 
 
ü  Buenos resultados como profilaxis y como Tratamiento de Infecciones fúngicas invasivas en animales 

ü  Biodisponibilidad oral 98% ( DOSIS VO= DOSIS IV) 

ü  ALTA UNIÓN A PP (Albúmina) 

ü  Metabolismo Hepático (Citocromo P450 y UGT) à No necesario ajuste en Child-Pugh A y B 
 
      Inhibidor CYP3A4/5  (     BZD, Inmunosupresores…) 
 
ü  NO Necesario ajustes a Función Renal  

ü  Perfil de Seguridad Favorable (síntomas GI y Hepatobiliares; acorta QT s/dosis) 
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Clinical Practice Guideline for the Management of
Candidiasis: 2016 Update by the Infectious Diseases
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It is important to realize that guidelines cannot always account for individual variation among patients. They are not intended to
supplant physician judgment with respect to particular patients or special clinical situations. IDSA considers adherence to these
guidelines to be voluntary, with the ultimate determination regarding their application to be made by the physician in the light
of each patient’s individual circumstances.

Keywords. candidemia; invasive candidiasis; fungal diagnostics; azoles; echinocandins.

EXECUTIVE SUMMARY

Background

Invasive infection due to Candida species is largely a condition as-
sociated withmedical progress, and is widely recognized as a major
cause of morbidity and mortality in the healthcare environment.
There are at least 15 distinctCandida species that cause human dis-
ease, but >90% of invasive disease is caused by the 5 most common
pathogens, C. albicans, C. glabrata, C. tropicalis, C. parapsilosis,
and C. krusei. Each of these organisms has unique virulence po-
tential, antifungal susceptibility, and epidemiology, but taken as
a whole, significant infections due to these organisms are gen-
erally referred to as invasive candidiasis. Mucosal Candida
infections—especially those involving the oropharynx, esopha-
gus, and vagina—are not considered to be classically invasive
disease, but they are included in these guidelines. Since the
last iteration of these guidelines in 2009 [1], there have been
new data pertaining to diagnosis, prevention, and treatment
for proven or suspected invasive candidiasis, leading to signifi-
cant modifications in our treatment recommendations.

Summarized below are the 2016 revised recommendations
for the management of candidiasis. Due to the guideline’s rele-
vance to pediatrics, the guideline has been reviewed and en-
dorsed by the American Academy of Pediatrics (AAP) and

the Pediatric Infectious Diseases Society (PIDS). The Mycoses
Study Group (MSG) has also endorsed these guidelines. The
panel followed a guideline development process that has been
adopted by the Infectious Diseases Society of America
(IDSA), which includes a systematic method of grading both
the quality of evidence (very low, low, moderate, and high)
and the strength of the recommendation (weak or strong) [2]
(Figure 1). [3] The guidelines are not intended to replace clin-
ical judgment in the management of individual patients. A de-
tailed description of the methods, background, and evidence
summaries that support each recommendation can be found
in the full text of the guideline.

I. What Is the Treatment for Candidemia in Nonneutropenic Patients?
Recommendations

1. An echinocandin (caspofungin: loading dose 70 mg, then
50 mg daily; micafungin: 100 mg daily; anidulafungin: load-
ing dose 200 mg, then 100 mg daily) is recommended as ini-
tial therapy (strong recommendation; high-quality evidence).

2. Fluconazole, intravenous or oral, 800-mg (12 mg/kg) load-
ing dose, then 400 mg (6 mg/kg) daily is an acceptable alter-
native to an echinocandin as initial therapy in selected
patients, including those who are not critically ill and who
are considered unlikely to have a fluconazole-resistant Can-
dida species (strong recommendation; high-quality evidence).

3. Testing for azole susceptibility is recommended for all blood-
stream and other clinically relevant Candida isolates. Testing
for echinocandin susceptibility should be considered in pa-
tients who have had prior treatment with an echinocandin
and among those who have infection with C. glabrata or
C. parapsilosis (strong recommendation; low-quality evidence).
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This part of the EFISG guidelines focuses on non-neutropenic adult patients. Only a few of the numerous recommendations can be sum-

marized in the abstract. Prophylactic usage of fluconazole is supported in patients with recent abdominal surgery and recurrent gastroin-

testinal perforations or anastomotic leakages. Candida isolation from respiratory secretions alone should never prompt treatment. For

the targeted initial treatment of candidaemia, echinocandins are strongly recommended while liposomal amphotericin B and voriconaz-

ole are supported with moderate, and fluconazole with marginal strength. Treatment duration for candidaemia should be a minimum of

14 days after the end of candidaemia, which can be determined by one blood culture per day until negativity. Switching to oral treat-

ment after 10 days of intravenous therapy has been safe in stable patients with susceptible Candida species. In candidaemia, removal of

indwelling catheters is strongly recommended. If catheters cannot be removed, lipid-based amphotericin B or echinocandins should be

preferred over azoles. Transoesophageal echocardiography and fundoscopy should be performed to detect organ involvement. Native

valve endocarditis requires surgery within a week, while in prosthetic valve endocarditis, earlier surgery may be beneficial. The antifun-

gal regimen of choice is liposomal amphotericin B +/) flucytosine. In ocular candidiasis, liposomal amphotericin B +/) flucytosine is rec-

ommended when the susceptibility of the isolate is unknown, and in susceptible isolates, fluconazole and voriconazole are alternatives.

Amphotericin B deoxycholate is not recommended for any indication due to severe side effects.
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E-mail: andrew.ullmann@uni-wuerzburg.de

This guideline was presented in part at ECCMID 2011.
*European Society for Clinical Microbiology and Infectious Diseases.
!Members of the subgroup committee mainly responsible setting up this manuscript.

ª2012 The Authors

Clinical Microbiology and Infection ª2012 European Society of Clinical Microbiology and Infectious Diseases

ESCMID PUBLICATIONS 10.1111/1469-0691.12039

Clinical Infectious Diseases

I D S A G U I D E L I N E

Clinical Practice Guideline for the Management of
Candidiasis: 2016 Update by the Infectious Diseases
Society of America
Peter G. Pappas,1 Carol A. Kauffman,2 David R. Andes,3 Cornelius J. Clancy,4 Kieren A. Marr,5 Luis Ostrosky-Zeichner,6 Annette C. Reboli,7 Mindy G. Schuster,8

Jose A. Vazquez,9 Thomas J. Walsh,10 Theoklis E. Zaoutis,11 and Jack D. Sobel12

1University of Alabama at Birmingham; 2Veterans Affairs Ann Arbor Healthcare System and University of Michigan Medical School, Ann Arbor; 3University of Wisconsin, Madison; 4University of
Pittsburgh, Pennsylvania; 5Johns Hopkins University School of Medicine, Baltimore, Maryland; 6University of Texas Health Science Center, Houston; 7Cooper Medical School of Rowan University,
Camden, New Jersey; 8University of Pennsylvania, Philadelphia; 9Georgia Regents University, Augusta; 10Weill Cornell Medical Center and Cornell University, New York, New York; 11Children’s
Hospital of Pennsylvania, Philadelphia; and 12Harper University Hospital and Wayne State University, Detroit, Michigan

It is important to realize that guidelines cannot always account for individual variation among patients. They are not intended to
supplant physician judgment with respect to particular patients or special clinical situations. IDSA considers adherence to these
guidelines to be voluntary, with the ultimate determination regarding their application to be made by the physician in the light
of each patient’s individual circumstances.
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EXECUTIVE SUMMARY

Background

Invasive infection due to Candida species is largely a condition as-
sociated withmedical progress, and is widely recognized as a major
cause of morbidity and mortality in the healthcare environment.
There are at least 15 distinctCandida species that cause human dis-
ease, but >90% of invasive disease is caused by the 5 most common
pathogens, C. albicans, C. glabrata, C. tropicalis, C. parapsilosis,
and C. krusei. Each of these organisms has unique virulence po-
tential, antifungal susceptibility, and epidemiology, but taken as
a whole, significant infections due to these organisms are gen-
erally referred to as invasive candidiasis. Mucosal Candida
infections—especially those involving the oropharynx, esopha-
gus, and vagina—are not considered to be classically invasive
disease, but they are included in these guidelines. Since the
last iteration of these guidelines in 2009 [1], there have been
new data pertaining to diagnosis, prevention, and treatment
for proven or suspected invasive candidiasis, leading to signifi-
cant modifications in our treatment recommendations.

Summarized below are the 2016 revised recommendations
for the management of candidiasis. Due to the guideline’s rele-
vance to pediatrics, the guideline has been reviewed and en-
dorsed by the American Academy of Pediatrics (AAP) and

the Pediatric Infectious Diseases Society (PIDS). The Mycoses
Study Group (MSG) has also endorsed these guidelines. The
panel followed a guideline development process that has been
adopted by the Infectious Diseases Society of America
(IDSA), which includes a systematic method of grading both
the quality of evidence (very low, low, moderate, and high)
and the strength of the recommendation (weak or strong) [2]
(Figure 1). [3] The guidelines are not intended to replace clin-
ical judgment in the management of individual patients. A de-
tailed description of the methods, background, and evidence
summaries that support each recommendation can be found
in the full text of the guideline.

I. What Is the Treatment for Candidemia in Nonneutropenic Patients?
Recommendations

1. An echinocandin (caspofungin: loading dose 70 mg, then
50 mg daily; micafungin: 100 mg daily; anidulafungin: load-
ing dose 200 mg, then 100 mg daily) is recommended as ini-
tial therapy (strong recommendation; high-quality evidence).

2. Fluconazole, intravenous or oral, 800-mg (12 mg/kg) load-
ing dose, then 400 mg (6 mg/kg) daily is an acceptable alter-
native to an echinocandin as initial therapy in selected
patients, including those who are not critically ill and who
are considered unlikely to have a fluconazole-resistant Can-
dida species (strong recommendation; high-quality evidence).

3. Testing for azole susceptibility is recommended for all blood-
stream and other clinically relevant Candida isolates. Testing
for echinocandin susceptibility should be considered in pa-
tients who have had prior treatment with an echinocandin
and among those who have infection with C. glabrata or
C. parapsilosis (strong recommendation; low-quality evidence).
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¿CUÁL ES EL TRATAMIENTO EMPÍRICO RECOMENDADO? 

EQUINOCANDINA 
 

-  Anidulafungina 
DC 200 mg à DM 100mg/d 

 

-  Micafungina: 100 mg/d 

-  Caspofungina:  
DC: 70 mg à 50 mg/d 
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TRATAMIENTO CANDIDEMIA EN NO NEUTROPÉNICOS 

	EQUINOCANDINA :  Anidulafungina Ó Micafungina Ó Caspofungina  

FLUCONAZOL! PACIENTES NO CRÍTICOS + No Auris, Krusei ni Glabrata 
Dosis de carga de 12 mg / kg, luego 6 mg / kg por día 

	

ANFOTERICINA B (3-5 mg/kg/d) 
-  Intolerancia a otros antimicóticos 
-  Terapia combinada (+CANDINA) si CI persistente 

ISAVUCONAZOL : Candidemias refractarias (+CANDINA) AURIS 

VORICONAZOL!	Terapia	oral	reductora	en	alguna	candidemia	por		Krusei	
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¿ DURANTE CUÁNTO TIEMPO ? 
HEMOCULTIVOS C/24-48h  

 HC - 

Tratamiento  2 SEMANAS 
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y… ¿EN EL PACIENTE NEUTROPÉNICO? 

EN NO NEUTROPÉNICOS 

PERO…. 

1.  FLUCONAZOL 6mg/kg/d o VORICONAZOL durante Neutropenia persistente… 
si ESTABLES y especie SUSCEPTIBLE 

 
2. Duración 2 SEMANAS (HC-) si….  

    NEUTROPENIA Y SÍNTOMAS RESUELTOS 
 

3. PENSAR EN OTRAS FUENTES (TG-I) 
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¿CANDIDIASIS INTRABDOMINAL? 

socomial peritonitis with Candidaspp colonization risk factors 
and in tertiary peritonitis. Immunocompromised patients 
(5): Consider hepatotoxicity and interactions before starting 
antifungal treatment with azoles in transplanted patients; 
treat candidemia in neutropenic adult patients with antifun-
gal drugs at least 14 days after the first negative blood cul-
ture and until normalization of neutrophil count is achieved. 
Caspofungin, if needed, is the echinocandin with most scien-
tific evidence to treat candidemia in neutropenic adult pa-
tients; Caspofungin is also the first choice drug to treat febrile 
candidemia; in neutropenic patients with candidemia remove 
catheter. Special situations (2): In moderate hepatocelular 
failure, patients with invasive candidiasis use echinocandins 
(preferably low doses of anidulafungin and caspofungin) and 
try to avoid azoles; in case of possible interactions review all 
of the drugs involved and preferably use Anidulafungin. Organ 
failures (3): Echinocandins are the safest antifungal drugs; 
reconsider the use of azoles in patients under renal replace-
ment therapy; all of the echinocandins are accepted for the 
treatment of patients under continuous renal replacement 
therapy and do not require dosage adjustment. 

Conclusions. Treatment of Invasive Candidiasis in ICU 
patients requires a broad range of knowledge and skills as 
summarized in our recommendations. These recommendations 
may help to optimize the therapeutic management of these 
patients in special situations and different scenarios and im-
prove their outcome based on the DELPHI methodology.

KEY WORDS: Invasive candidiasis, Delphi technique, Non-neutropenic criti-
cally ill patients, educational project, recommendations

PROYECTO ÉPICO 2.0. Desarrollo de unas 
recomendaciones terapéuticas educacionales 
mediante metodología DELPHI en pacientes 
críticos adultos no neutropénicos con 
candidiasis invasiva en situaciones especiales

RESUMEN

Introducción. Aunque en la última década se ha mostra-

ABSTRACT

Introduction. Although there has been an improved 
management of Invasive Candidiasis in the last decade, still 
controversial issues remain, especially in different therapeutic 
critical care scenarios. 

Objectives. We sought to identify the core clini cal 
knowledge and to achieve high agreement recommendations 
required to care for critically ill adult patients with Invasive 
Candidiasis for antifungal treatment in special situations and 
different scenarios.

Methods. Second Prospective Spanish survey reaching 
consensus by the Delphi technique, conducted anonymously 
by electronic e-mail in the first phase to 23 national multi-
disciplinary experts in invasive fungal infections from five na-
tional scientific societies including Intensivists, Anesthesiolo-
gists, Microbiologists, Pharmacologists and Infectious disease 
specialists, answering 30 questions prepared by a coordination 
group after a strict review of literature in the last five years. 
The educational objectives spanned four categories, including 
peritoneal candidiasis, immunocompromised patients, special 
situations and organ failures. The agreement among panellists 
in each item should be higher than 75% to be selected.  In a 
second phase, after extracting recommendations from the se-
lected items, a meeting was heldwith more than 60 specialists 
in a second round invited to validate the preselectedrecom-
mendations.

Measurements and Main Results. In the first phase, 15 
recommendations were preselected (peritoneal candidiasis (3), 
immunocompromised patients (6), special situations (3) and 
organ failures (3)). After the second round the following 13 
were validated: Peritoneal candidiasis (3): Source control 
and early adequate antifungal treatment is mandatory; em-
pirical antifungal treatment is recommended in secondary no-

EPICO 2.0 PROJECT. Development of educational 
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adult patients in special situations
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ABSTRACT

Introduction. Although there has been an improved 
management of Invasive Candidiasis in the last decade, still 
controversial issues remain, especially in different therapeutic 
critical care scenarios. 

Objectives. We sought to identify the core clini cal 
knowledge and to achieve high agreement recommendations 
required to care for critically ill adult patients with Invasive 
Candidiasis for antifungal treatment in special situations and 
different scenarios.

Methods. Second Prospective Spanish survey reaching 
consensus by the Delphi technique, conducted anonymously 
by electronic e-mail in the first phase to 23 national multi-
disciplinary experts in invasive fungal infections from five na-
tional scientific societies including Intensivists, Anesthesiolo-
gists, Microbiologists, Pharmacologists and Infectious disease 
specialists, answering 30 questions prepared by a coordination 
group after a strict review of literature in the last five years. 
The educational objectives spanned four categories, including 
peritoneal candidiasis, immunocompromised patients, special 
situations and organ failures. The agreement among panellists 
in each item should be higher than 75% to be selected.  In a 
second phase, after extracting recommendations from the se-
lected items, a meeting was heldwith more than 60 specialists 
in a second round invited to validate the preselectedrecom-
mendations.

Measurements and Main Results. In the first phase, 15 
recommendations were preselected (peritoneal candidiasis (3), 
immunocompromised patients (6), special situations (3) and 
organ failures (3)). After the second round the following 13 
were validated: Peritoneal candidiasis (3): Source control 
and early adequate antifungal treatment is mandatory; em-
pirical antifungal treatment is recommended in secondary no-
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CANDIDIASIS INTRABDOMINAL 
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EI aislamiento en Tracto Respiratorio..  
¿REQUIERE TRATAMIENTO?  
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¿CUÁL ES EL TRATAMIENTO DE LA CANDIDURIA ASINTOMÁTICA? 

o  NEUTROPÉNICOS	=	Resto	
	
o  MANIPULACIÓN	UROLÓGICA	!	Fluconazol	6	mg/kg/d	varios	dias	pre-/post-	
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¿Y SI HAY AFECTACIÓN OCULAR? 
CORIORRETINITIS	SIN	VITRITIS	 CORIORRETINITIS	CON	VITRITIS	

o Fluconazol,	 	 800	 mg	 (12	 mg	 /	 kg),	
luego	 400–800	 mg	 (6–12	 mg	 /	 kg)	
diariamente				

Ó	
o Voriconazol,	400	mg	(6	mg	/	kg	 	/12h)	
48h,	luego,	300	mg	(4	mg/kg/12h)	

o SI	resistentes..	ANF-B	+/-	Flucitosina	
	
o Si	AFECTACIÓN	MACULAR	à	 inyección	
i n t r a v i t r e a	 Am f o t e r i c i n a	 B	 o	
Voriconazol.		

	

 
 
 
 
 
 
 

	
VITRECTOMÍA	

DURACIÓN:	al	menos	4	a	6	semanas,	y	la	duración	final		
depende de la resolución de las lesiones según lo determinado por los 

exámenes oftalmológicos repetidos  
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¿DESESCALAMOS? 
Jaffal et al. Ann. Intensive Care  (2018) 8:49 
https://doi.org/10.1186/s13613-018-0392-8

RESEARCH

De-escalation of antifungal treatment 
in critically ill patients with suspected invasive 
Candida infection: incidence, associated factors, 
and safety
Karim Jaffal1, Julien Poissy1,2,3, Anahita Rouze1,2,3, Sébastien Preau1,2,3, Boualem Sendid2,3,4, Marjorie Cornu2,3,4 
and Saad Nseir1,2,3* 

Abstract 
Background: Antifungal treatment is common in critically ill patients, but only a small proportion of patients 
receiving antifungals have a proven fungal infection. However, antifungal treatment has side effects such as toxicity, 
emergence of resistance, and high cost. Moreover, empirical antifungal treatment is still a matter for debate in these 
patients. Our study aimed to determine the incidence, associated factors, and safety of de-escalation of antifungals in 
critically ill patients.

Methods: This retrospective study was conducted in a 30-bed mixed ICU, from January 2012 through January 2013. 
Patients hospitalized for > 5 days and treated with antifungals for first suspected or proven invasive Candida infection 
were included. Exclusion criteria were prophylactic antifungals, suspected invasive aspergillosis, and neutropenia. De-
escalation was defined as switch from initial systemic antifungals (except fluconazole) to triazoles, or stopping initial 
drugs within the 5 days following their initiation.

Results: One hundred and ninety patients were included. Antifungal treatment was empirical, preemptive, and 
targeted in 55, 27, and 24% of study patients, respectively. Caspofungin (53%), fluconazole (43%), voriconazole (4%), 
and liposomal amphotericin B (0.5%) were the more frequently used antifungals. De-escalation was performed in 38 
(20%) patients. Invasive mechanical ventilation was independently associated with lower rates of de-escalation (OR 
0.25 [95% CI 0.08–0.85], p = 0.013). Total duration of antifungal treatment was significantly shorter in patients with de-
escalation, compared with those with no de-escalation (med [IQR] 6 (5, 18) vs. 13 days (7, 25), p = 0.023). No significant 
difference was found in duration of mechanical ventilation (22 [5–31] vs. 20 days [10–35], p = 0.43), length of ICU stay 
(25 [14–40) vs. 25 days [11–40], p = 0.99), ICU mortality (45 vs. 59%, p = 0.13), or 1-year mortality (55 vs. 64%, p = 0.33) 
between patients with de-escalation and those with no de-escalation, respectively.

Conclusions: De-escalation was performed in 20% of patients receiving systemic antifungals for suspected or 
proven invasive Candida infection. Mechanical ventilation was independently associated with lower rates of de-esca-
lation. De-escalation of antifungal treatment seems to be safe in critically ill patients.

© The Author(s) 2018. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made.

Background
Invasive fungal infections are common in critically ill 
patients [1–3]. Candidiasis is the most frequent fungal 

infection in hospitalized patients worldwide [4]. Despite 
a frequency twice less important than the frequency 
of bacteremia, mortality linked to candidemia is twice 
higher than that linked to bacteremia [5]. In case of sep-
tic shock, this mortality can reach 60% [6]. Despite the 
introduction of several extended-spectrum triazoles and 
echinocandin antifungal agents with superior safety, 

Open Access

*Correspondence:  s-nseir@chru-lille.fr 
1 Critical Care Center, CHU Lille, 59000 Lille, France
Full list of author information is available at the end of the article

SEGURA 
MENOR DURACIÓN TTO 

VMI!TASAS+BAJAS DE DISMINUCIÓN 

EQUINOCANDINA 

FLUCONAZOL 
5-7	días	si	…	

1.  ESTABLES 
2.  SUSCEPTIBLES A FLUCONAZOL 
3.  HC REPETIDOS NEGATIVOS TRAS INICO DE TTO 
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o  Levadura EMERGENTE RESISTENTE a múltiples fármacos que puede causar 
infecciones invasivas y se asocia con una ALTA MORTALIDAD. 

  
o  Primera descripción K. Satoh en 2009 en la secreción del oído (JAPÓN) 

 (Auris=oreja en latín) 
 
o  Varios casos de fungemia nosocomial en pacientes críticos de India, Corea del Sur, 

Sudáfrica, Kuwait, Venezuela y Reino Unido 
 
o  En España los primeros casos fueron en el H. La Fe en 2016 
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15,3% 

23,8% 
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UCI- HGUV 
 

Bacteriemias primarias y secundarias a cateter 

C.Auris 
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CAPACIDAD PERSISTIR EN SUPERFICIES Y ENTORNO HOSPITALARIO 

BIOPELÍCULAS CONTACTO DIRECTO RESISTENCIA A 
DESINFECTANTES 

ÁCIDO	ACÉTICO	
ALCOHOL	ETÍLICO	

AMONIO	
CUATERNARIO	

*Sobrevive	hasta	14	d	en	superficies	plásticas	no	
porosas	
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DIFICULTAD PARA IDENTIFICARLA CON LAS TÉCNICAS HABITUALES DE LABORATORIO 
(Candida famata, Candida haemulonii, Candida sake, Saccharomyces cerevisiae o Rhodotorula glutinis) 

 	

TÉCNICAS MOLECULARES (ITS) ESPECTROFOTOMETRÍA DE MASAS 
(MALDI-TOF) 
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RESISTENCIA A ANTIFÚNGICOS  

NO SE CONOCEN LOS MECANISMOS DE RESISTENCIA..   ¿MUTACIONES? 
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IMPORTANTE…. ESTRATEGIA DE DETECCIÓN 

-  Habitación Individual (Si no es posible >1m) 
 
-  Medidas generales de prevención y control: 

 Precauciones de contacto 
  Minimizar cantidad de personal que atiende al paciente 

 LAVADO DE MANOS 
 

-  Política eficiente de eliminación de deshechos 
 
-  Limpieza intrumental con Peróxido de Hidrógeno o soluciones cloradas  
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COLONIZACIÓN…. 
 
-  Los CDC no recomiendan tratamiento si no existe enfermedad 
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58.2%. During the candidemia episode, seven patients (8.8%)
developed septic metastatic complication which included
spondylodiscitis (n = 3), endocarditis (n = 3), and ventriculitis
(n = 1). Figure 3 shows the time evolution of new colonized
patients and candidemia episodes by C. auris in the first 30
months of the outbreak and the impact of the control mea-
sures adopted.

4. Discussion

The ability of C. auris to originate hospital outbreaks is related
to some properties of this new species rarely observed in
other yeasts: difficult identification, long persistence in the

hospital environment and colonized patients, high transmis-
sion rate among patients, and resistance to a number of
antifungal agents and disinfectant compounds.

We present updated data on the ongoing outbreak of
C. auris in MICU and SICU in our hospital, including a case–
control study and the performed environmental screening. To
our knowledge, this is the largest outbreak in a single
European hospital. In our patients, the presence of CVC, par-
enteral nutrition and mechanical ventilation increase the odds
of C. auris colonization or candidemia by a factor of 13.48,
3.49, and 2.43, respectively. The candidemia risk factors
observed in our patients are similar to those reported in
other C. auris outbreaks [2,5,7,23,24], but it is interesting to
note that none of the 73 colonized patients included in the
case–control study developed candidemia after colonization.

As it is already known, the classical techniques for
yeasts identification, based on biochemical characteristics,
do not identify or misidentify C. auris [8]; our results
reinforce the need to identify this new species using
molecular techniques (ITS sequencing) or mass spectro-
metry techniques (MALDI-TOF) that include the C. auris
spectra in their databases, as it is recommended in litera-
ture [12].

C. auris has been demonstrated to survive for up to 14 days
on dried non-porous plastic surfaces (similar to those found in
health-care environments) with a recovery rate higher than
C. albicans [25]. Furthermore, C. auris is resistant to a wide
range of disinfectant compounds (acetic acid, ethyl alcohol,

Figure 2. Impact of the control measures adopted in the number of patients affected during the first 43 weeks of the C. auris outbreak in our hospital. The arrows
indicate key events in the implementation of control measures.

Table 3. Therapeutic measures adopted and outcome of the first 79 candidemia
episodes by C. auris in our hospital.

n (%)

Therapeutic measures:
CVC removal 76 (96.2)
Antifungal treatment: 79 (100)
o Echinocandin 79 (100)
o Echinocandin plus L-AmB 28 (35.4)
o Isavuconazole 8 (10.1)

Candidemia outcome:
Died (at day 30) 42 (58.2)
Complications: 7 (8.8)

o Spondylodiscitis 3 (3.7)
o Endocarditis 3 (3.7)
o Ventriculitis 1 (1.2)

CVC, central venous catheter; L-amB, liposomal amphotericin B

Figure 3. Time evolution of new colonized patients and candidemia episodes by C. auris in the first 30 months of the outbreak (total patients affected: 464). The
arrows indicate key events in the implementation of control measures.

6 A. RUIZ-GAITÁN ET AL.
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La información es limitada… 
  Permanecen colonizados durante muchos meses 
  Reevaluaciones periódicas (por ejemplo, cada 3 meses) 

 
Esperar 48 horas después de la administración del antiséptico tópico (clorhexidina) 
antes de realizar cualquier prueba para la colonización.  
   Si muestra +  à No repetir durante al menos otros 3 meses. 
   Si  muestra -    à Se necesita al menos una muestra más a la semana antes   de 

 suspender las medidas de contacto  
 
ALTA según criterios clínicos y capacidad del área de destino de proporcionar la 
atención 

  NO EN FUNCIÓN DE SI EXISTE O NO COLONIZACIÓN 



SARTD-CHGUV	Sesión	de	Formación	Continuada	
	Valencia		21	de	Octubre	de	2019	

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ierz20

Expert Review of Anti-infective Therapy

ISSN: 1478-7210 (Print) 1744-8336 (Online) Journal homepage: https://www.tandfonline.com/loi/ierz20

Detection and treatment of Candida auris in an
outbreak situation: risk factors for developing
colonization and candidemia by this new species
in critically ill patients

Alba Ruiz-Gaitán, Héctor Martínez, Ana María Moret, Eva Calabuig, María
Tasias, Ana Alastruey-Izquierdo, Óscar Zaragoza, Joan Mollar, Juan Frasquet,
Miguel Salavert-Lletí, Paula Ramírez, José Luis López-Hontangas & Javier
Pemán

To cite this article: Alba Ruiz-Gaitán, Héctor Martínez, Ana María Moret, Eva Calabuig, María
Tasias, Ana Alastruey-Izquierdo, Óscar Zaragoza, Joan Mollar, Juan Frasquet, Miguel Salavert-
Lletí, Paula Ramírez, José Luis López-Hontangas & Javier Pemán (2019): Detection and
treatment of Candida�auris in an outbreak situation: risk factors for developing colonization and
candidemia by this new species in critically ill patients, Expert Review of Anti-infective Therapy,
DOI: 10.1080/14787210.2019.1592675

To link to this article:  https://doi.org/10.1080/14787210.2019.1592675

View supplementary material 

Published online: 29 Mar 2019.

Submit your article to this journal 

View Crossmark data

 
ANIDULAFUNGINA 

 
Dosis de carga: 200mg/24h 

Mto: 100 mg/24h  

 
CASPOFUNGINA 

 
Dosis de carga: 70 mg/24h 

Mto: 50 mg/24h  

 
MICAFUNGINA 

 
100 mg/24h 
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La mayoría susceptibles pero… se han informado aislamientos resistentes a Equinocandinas 
 
Seguimiento estrecho, cultivos, pruebas de suspectibilidad 
 
Si NO RESPUESTA O CANDIDEMIA > 5 días ! Anfotericina B Lip (5mg/kg/d) 
 
Micafungina + Voriconazol ! Buenos resultados (in Vitro) 
 
Susceptible a Itraconazol, Posaconazol e Isavuconazol…? 
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RECORDAR… 

HEMOCULTIVO POSITIVO… 
  - CAMBIAR VÍAS 
  - FO 
  - ECOCARDIO +/- 

 

TRATAMIENTO EMPÍRICO -!  EQUINOCANDINA 
 

DETERMINAR SUSCEPTIBILIDAD 
 

TRATAMIENTO 2 SEMANAS TRAS HC NEGATIVO 
 

¡OJO! AURIS MULTIRRESISTENTE ! AISLAMIENTO + EQUINOCANDINA 



SARTD-CHGUV	Sesión	de	Formación	Continuada	
	Valencia		21	de	Octubre	de	2019	


