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obtaining the first negative result. Obtain sterile fluid and tis-
sue, if possible (direct examination of the sample is import-
ant). Use nonculture based methods of microbiological tools, 
whenever possible. Determination of antifungal susceptibili-
ty is mandatory. Scores: As screening tool, use the Candida 
Score and determine multicolonization in high risk patients. 
Treatment: Start early. Choose Echinocandins. Withdraw the 
catheter. Fundoscopy is needed. De-escalation: Only ap-
plied when knowing susceptibility determinations and after 
3 days of clinical stability. The higher rate of agreement was 
achieved in the optimization of microbiological tools and the 
withdrawal of the catheter, whereas the lower rate corre-
sponded to de-escalation therapy and the use of scores.

Conclusions. The management of invasive candidiasis 
in ICU patients requires the application of a broad range 
of knowledge and skills that our summarized in our recom-
mendations. These recommendations may help to identify 
the potential patients, standardize their global manage-
ment and improve their outcomes, based on the DELPHI 
methodology.
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cally ill patients, educational project, recommendations.

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

ABSTRACT

Introducción. Aunque en la última década se ha 
mostrado una mejoría en el manejo de la Candidiasis Inva-
siva, todavía existe controversia, especialmente en cuanto al 
diagnóstico y enfoques terapéuticos.

Objetivos. Identificar los principales conocimientos clíni-
cos y elaborar recomendaciones con un alto nivel de consenso, 
necesarios en el cuidados de los pacientes adultos críticos no 
neutropénicos con Candidiasis Invasiva.

ABSTRACT 

Introduction. Although there has been an improved 
management of Invasive Candidiasis in the last decade, 
controversial issues still remain, especially in the diagnostic 
and therapeutic approaches.

Objectives. We sought to identify the core clinical knowl-
edge and to achieve high level agreement recommendations 
required to care for critically ill adult patients with Invasive 
Candidiasis.

Methods. Prospective Spanish survey reaching consensus 
by the Delphi technique, anonymously conducted by electronic 
e-mail in a first term to 25 national multidisciplinary experts 
in invasive fungal infections from five national scientific soci-
eties, including Intensivists, Anesthesiologists, Microbiologists, 
Pharmacologists and Infectious Disease Specialists, responding 
to 47 questions prepared by a coordination group after a strict 
review of the literature in the last five years. The education-
al objectives spanned five categories, including epidemiology, 
diagnostic tools, prediction rules, and treatment and de-esca-
lation approaches. The level of agreement achieved among the 
panel experts in each item should exceed 75% to be selected.  
In a second term, after extracting recommendations from the 
selected items, a face to face meeting was performed where 
more than 80 specialists in a second round were invited to val-
idate the preselected recommendations.

Measurements and Main Results. In the first term, 20 
recommendations were preselected (Epidemiology 4, Scores 
3, Diagnostic tools 4, Treatment 6 and De-escalation ap-
proaches 3). After the second round, the following 12 were 
validated: Epidemiology: Think about Candidiasis in your 
ICU and do not forget that non-albicans species also exist. 
Diagnostic tools: Blood cultures should be performed under 
suspicion every 2-3 days and, if positive, every 3 days until 
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past years1-6. In our country, the incidence of candi-
demia is estimated at 4.3 episodes/105 habitants7, of 
which 33 to 55% of the cases are located in the In-
tensive Care Units (ICU)8, although this percentage may 
have decreased in the last few years.

In addition to the increased incidence, a change in the 
distribution of the different Candida species has been ob-
served9. Candida albicans continues to be the predominant 
species in the ICU10 representing approximately half of the 
isolates. According to a recent epidemiological study pub-
lished9, in our country C. parapsilosis and C. glabrata are 
the second and third most common isolated species.

In addition to the important financial burden on the 
health systems, in general, Candida spp. infections and 
candidemia, in particular, are associated to an elevat-
ed mortality rate in critically ill patients. Candidemia is, 
therefore, associated in the United States with a 14.5% 
increase of the mortality rate in adults, and a 10% in-
crease in pediatric patients11. On the other hand, the crude 
mortality rates and mortality rates associated to invasive 
candidiasis have been established at 40-78% and 20-40%, 
respectively12-13.

During the last few years, new anti-fungal agents 
have offered different alternatives in the treatment of in-
vasive candidiasis. However, and due to the heterogene-
ity of the recommendations from the different scientific 
societies1,14,15, the most effective therapeutic strategy has 
not yet been established, resulting in a remarkable lack of 
consensus when establishing the diagnosis and most ap-
propriate treatment for this patient population.

The main objective of this research study is to analyze 
the present situation in the management of non-neutro-
penic critically ill patients in our country’s hospitals. For 
this purpose, between January and September 2012, a 
panel of specialists from 5 scientific societies was formed 
– The Spanish Association of Mycology (AEM) as promoter, 
the Spanish Society of Infectious Diseases and Clinical Mi-
crobiology (SEIMC); the Spanish Society of Anesthesiology, 
Reanimation and Pain  Therapeutics (SEDAR); The Spanish 
Society of Critical, Intensive and Coronary Medicine Units 
(SEMICYUC); and the Spanish Society of Chemothera-
py (SEQ) – with extensive experience in the treatment of 
non-neutropenic critically ill patients, who were requested 
to complete a questionnaire elaborated by the 5 coordi-
nators responsible for the research, after having made a 
thorough review of the literature of the last five years. In 
the cases in which no consensus was reached, the experts 
detailed the reasons for the divergent opinions.

In second place, and after the group coordinator elab-
orated the resulting recommendations, a second face to 
face meeting was held with 80 specialists from the entire 
national geography, who commonly care for critically ill 
adult patients with invasive candidiasis, who voted and 
validated the preselected recommendations. 
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Métodos. Cuestionario prospectivo español, que mide el 
consenso mediante la técnica Delphi, se realizó de forma anó-
nima y por correo electrónico con 25 expertos multidisciplina-
rios nacionales, especialistas en infecciones fúngicas invasivas 
de cinco sociedades científicas nacionales, incluyendo Intensi-
vistas, Anestesistas, Microbiólogos, Farmacólogos y Especialis-
tas en Enfermedades Infecciosas que respondieron a 47 pre-
guntas preparadas por el grupo de coordinación, tras una re-
visión exhaustiva de la literatura de los últimos cinco años. Los 
objetivos educativos contemplaron cinco categorías, incluyen-
do epidemiología, técnicas diagnósticas, scores, tratamiento y 
desescalada. El nivel de acuerdo alcanzado entre los expertos 
en cada uno de las categorías debería superar el 75% para ser 
seleccionada. En un segundo término, después de extraer las 
recomendaciones de los temas seleccionados, se celebró una 
reunión presencial con más de 80 especialistas y se les solicitó 
la validación de las recomendaciones pre-seleccionadas.

Mediciones y Resultados Principales. En un primer 
término, se realizó una pre-selección de 20 recomendacio-
nes (Epidemiología 4, Scores 3, Diagnóstico de laboratorio 
4, Tratamiento 6 y Desescalado 3). Después de la segunda 
ronda, las siguientes 12 recomendaciones fueron validadas: 
Epidemiología: Piensa en la Candidiasis en su UCI y no ol-
vide que las especies no albicans también existen. Técnicas 
diagnósticas: Se deben realizar hemocultivos ante sospecha 
cada 2-3 días y, si es positivo, cada 3 días hasta obtener 
el primer resultado negativo. Cuando es posible, obtener 
fluidos y tejidos estériles, (es importante realizar una eva-
luación directa de las muestras). Siempre que sea posible, 
realizar pruebas microbiológicas no basadas en cultivos. La 
determinación de la susceptibilidad antifúngica es obliga-
toria. Scores: Utilice la Candida Score como herramienta de 
evaluación y determinar la multicolonización en pacientes 
con alto riesgo. Tratamiento: Inicie el tratamiento de forma 
precoz. Elija equinocandinas. Retire el catéter. Se requiere 
realización de fondo de ojo. Desescalada: Solo cuando se 
confirme la sensibilidad a fluconazol, después de 3 días de 
estabilidad clínica.

El mayor nivel de acuerdo fue alcanzado en la optimi-
zación de técnicas microbiológicas y en la retirada del caté-
ter, mientras que el menor nivel correspondió al desescalado 
y scores.

Conclusiones. El manejo de la candidiasis invasiva en 
pacientes de UCI requiere la aplicación de los conocimien-
tos y destrezas que se detallan en nuestras recomendacio-
nes. Estas recomendaciones pueden ayudar a identificar a 
los pacientes potenciales, estandarizar su manejo global y 
mejorar su pronóstico, basados en la metodología DELPHI.

PALABRAS CLAVE: Candidiasis invasiva, Metodología Delphi, pacientes crí-

ticos no neutropénicos, proyecto educacional, recomendaciones.

INTRODUCTION

The incidence of candidemia in non-neutropenic 
critically ill patients has significantly increased in the 



METHODOLOGY

The panel of specialists was composed of 25 specialists 
with a wide geographical distribution in our country, per-
taining to the five scientific societies collaborating in the 
research. The criteria of inclusion were based on their experi-
ence in the research of candidemia and on the prognostic and 
clinical management of non-neutropenic critically ill patients 
with a suspected or confirmed onset of invasive candidiasis.

The Delphi technique was used to carry out the study with 
the objective of optimizing the consultation process of the 25 
panel members. Specifically, the Delphi methodology enables 
group opinions, and not merely individual opinions, from the 
experts in the different areas of information provided by the co-
ordinators. A consensus greater than 75% (19 to 25) is required 
from the total number of experts consulted in each of the ques-
tions formulated. In the cases in which the majority of the re-
sponses to a given question were shared by 15-18 participants, 
the degree of consensus was established as medium, meanwhile 
in those cases in which consensus was only shared by 14 or less 
experts, the degree of consensus was defined as low.

The 47 total questions elaborated by the coordinators 
(table 1) are distributed in five different sections or special-
ties: Epidemiological section, 7 questions (developed by E.M. 
and P.L.); Scores section, 5 questions (developed by A.R. and 
R.Z.); Laboratory diagnosis section, 14 questions (developed 
by R.Z. and A.R.); Treatment section, 12 questions (devel-
oped by P.L. and E.M.); and Therapeutic de-escalation sec-
tion, 9 questions (developed by R.F. and R.Z.).

The questions that did not achieve the necessary con-
sensus – the answers of the majority of the participants 
should coincide with at least 19 to 25 experts to reach a 
consensus of 75%, usually required in the Delphi studies, 
were included in the second phase, carried out between 
June 8 and 14, 2012 on internet with the anonymous par-
ticipation of 22 of the 25 specialists included in the initial 
sample. 

EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

65 133Rev Esp Quimioter 2013;26(2):131-150

Table 1	� EPICO Study list of coordinators

Name Scientific society

Dr. Pedro Llinares Mondéjar SEQ*

Dr. Rafael Zaragoza Crespo AEM*

Dr. Emilio Maseda Garrido SEDAR*

Dr. Ricard Ferrer Roca SEMICYUC/EDUSEPSIS*

Dr. Alejandro H. Rodríguez Oviedo SEMICYUC*

*The Spanish Association of Mycology (AEM) as promoter, the 
Spanish Society of Infectious Diseases and Clinical Microbiology 
(SEIMC); the Spanish Society of Anesthesiology, Reanimation 
and Pain  Therapeutics (SEDAR); The Spanish Society of Critical, 
Intensive and Coronary Medicine Units (SEMICYUC); and the 
Spanish Society of Chemotherapy (SEQ). 

The methodology used contemplated two phases. In the 
first, and with the objective to detect the degree of consen-
sus, between May 18 and 29, 2012, the 25 specialists (table 
2) anonymously completed on internet the categorical and 
metric scale questionnaire (majority). The coordinators re-
sponsible for the systematic search of the literature to elab-
orate the questions did not respond the questionnaire. 

Table 2	� List of experts who participated in the 
EPICO Study

Name Scientific Society*

Dr. Benito Almirante Guajeda SEIMC

Dr. Rafael González de Castro SEDAR

Dr. Miguel Salavert Lletí SEQ

Dr. José María Aguado García SEIMC

Dra. María Izascun Azcárate Egaña SEMICYUC

Dra. Mercedes Bouzada Rodriguez SEDAR

Dr. Jesús Rico Feijoo SEDAR

Dr. Cristóbal León Gil SEMICYUC

Dr. Gerardo Aguilar Aguilar SEDAR

Dr. José Ignacio Gómez Herreras SEDAR

Dr. Juan Carlos del Pozo Laderas SEMICYUC

Dr. José Garnacho Montero SEMICYUC

Dra. Beatriz Galván Guijo SEMICYUC

Dr. Javier Pemán García AEM

Dr. Guillermo Quindós Andrés AEM

Dr. Manuel Cuenca Estrella AEM

Dra. Marisa Pérez del Molino Bernal SEIMC

Dra. Patricia Muñoz García SEIMC

Dr. Francisco Álvarez Lerma SEMICYUC

Dra. Carmen Fariñas Álvarez SEIMC

Dr. Jesús Fortun Abete SEMICYUC

Dr. Rafael León López SEMICYUC

Dr. César Aragón González SEMICYUC

Dr. Juan Carlos Valía Vera SEDAR

Dr. Marcio Borges Sa SEMICYUC

The Spanish Association of Mycology (AEM) as promoter, the Spanish Society 
of Infectious Diseases and Clinical Microbiology (SEIMC); the Spanish Society 
of Anesthesiology, Reanimation and Pain  Therapeutics (SEDAR); The Spanish 
Society of Critical, Intensive and Coronary Medicine Units (SEMICYUC); and 
the Spanish Society of Chemotherapy (SEQ).

The second phase aimed to identify the reasons that 
explained for the spread of opinions among the experts. 
Likewise, the coordinators, responsible for the analysis and 
identification of the questions with greatest deviation of 
opinion, were not included in the second phase. 



After this, as explained above, the list of recommen-
dations was validated in the face to face meeting held on 
September 15, 2012.

RESULTS 

FIRST PHASE – DEPHI EXPERTS

Epidemiological Section

1.- Among the risk factors that may affect critically ill 
patients, in your opinion, to what extent do you believe the 
development of invasive candidiasis (IC) is important?

Introduction: The Candida species are a significant cause 
of infection in critically ill patients13,16-18. The results of the 
EPIC II study, carried out with 13,796 adult patients ad-
mitted to 1.265 ICUs in 76 countries, evidenced that 51% 
of the patients presented an infectious process, whereas 
Candida spp. were the third microorganism implicated in 
the infection (17% of the patients infected) after Staphy-
lococcus aureus (20.5%) and Pseudomonas spp. (19.9%)19. In 
the United States, the Candida spp. infection was the main 
cause of fungal infection in hospitalized patients11. In ad-
dition, the incidence of Candida spp. infections in the UCIs 
has increased in different countries throughout the last few 
years6.

A large majority of the experts consulted (88%) con-
firmed the importance of the possibility of developing can-
didiasis among the risk factors that could affect critically 
ill patients. Specifically, and based on a 0 to 10 point scale, 
where 10 represents the maximum level of importance, 22 
experts granted 7 or more points to candidiasis. The average 
score was established at 7.7 points, with a standard devia-
tion of 1.9 points. The consensus level achieved was high 
(>75%).

2.- To what extent do you consider candidemia an im-
portant factor of mortality associated with critically ill pa-
tients?

Introduction: Invasive candidiasis is a major cause of 
direct and indirect mortality in neutropenic and non-neu-
tropenic critically ill patients. The crude mortality rates and 
those associated with IC are, 40-78% and 20-40%, respec-
tively12,13. In the United States, candidemia is associated 
with a 14.5% increase of mortality in adults, as well as 10% 
in pediatric patients11. Nevertheless, invasive candidiasis in 
immunocompromised patients with cancer can be a severe 
marker, whereas it is difficult to differentiate mortality di-
rectly attributable to invasive candidiasis from that of a 
concurrent infection or an underlying tumor disease.  

76% of the expert panel members considered candi-
demia a very important mortality factor associated with 
critically ill patients. Specifically, and based on a scale of 
0 to10 points, 19 experts granted 7 or more points to can-
didemia as a mortality factor. The average score was 7.4 
points, with a standard deviation of 2.2 points. The degree 
of consensus reached by the experts was high (>75%).

3.- To what extent do you consider important the distri-
bution of Candida species in the last few decades and their 
impact on the antifungal susceptibility patterns?

Introduction: In the last few years, a change in the dis-
tribution of Candida species in ICUs has been experiment-
ed9,20. C. albicans is still the predominant specie in the inten-
sive care units10, followed by C. parapsilosis and C. glabra-
ta21, whereas approximately 15% have reduced sensitivity 
to fluconazole. Also, the distribution of species varies with 
age: the incidence of candidemia due to C. glabrata increas-
es with age, opposite to what occurs with C. parapsilosis and 
C.  tropicalis22.

Approximately 85% of the experts consulted consider 
the change in the distribution of Candida species in the last 
few years very relevant, as well as its impact on the anti-
fungal susceptibility patterns. Specifically, and using a 0 to 
10 point scale, 21 experts granted 7 or more points to the 
change in the distribution of Candida spp. The average score 
was 7.6 points, with a standard deviation of 1.8 points. The 
degree of consensus achieved was high (>75%).

4. -To what extent do you consider important the iden-
tification of risk factors predisposing to Candida infections, 
species other than C. albicans? 

Introduction: Studies have identified several factors 
predisposing to infections caused by species, other than C. 
albicans (predominantly C. glabrata and C. krusei). Among 
these, prior triazole therapy, gastrointestinal tract surgery 
in the 30 days prior to the onset of candidemia, as well as 
patients over 65 years of age, can be highlighted20. This fac-
tor should be taken into account since C. glabrata and C. 
krusei are both potentially resistant to fluconazol23. For its 
part, the emergence of C. parapsilosis has been associated 
with younger ages, the administration of echinocandins and 
deficient infection control practices, while C. tropicalis is 
particularly common in neutropenic patients with an un-
derlying hematological disease21,22.

The vast majority of the specialists consulted (92%) 
consider the identification of risk factors that may favor the 
emergence of Candida species, other than C.albicans, of ut-
most importance. Specifically, 10 points the highest score 
and 0 the lowest, 23 experts granted 7 or more points to 
the importance of identifying these risk factors. The aver-
age score was 8.5 points, with a standard deviation of 1.4 
points. The degree of consensus achieved was again very 
high (>75%).

5. - To what extent do you consider importantthe evalua-
tion of the clinical features of critically ill patients, taking into 
account that they can condition the presentation of invasive 
candidiasis?

Introduction: Invasive candidiasis can manifest as iso-
lated candidemia, undocumented invasive candidiasis or a 
combination of the both. Prior surgery and patients with 
solid tumors are significantly more frequent in patients 
with invasive candidiasis, while prior antibiotic therapy, 
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neutropenia and hematological tumors are significantly 
more common in patients with candidemia17. Additionally, 
the crude mortality rate due to candidemia in critically ill 
patients remains high and is related to the host (diagnosis 
upon admission to the ICU), and not to the variables of the 
treatment13. Metastatic processes occur in a considerable 
proportion of the patients in the ICU with candidemia and 
care must be given to possible secondary foci.

A large majority of the experts consulted (88%) high-
lighted the importance of evaluating the clinical features of 
critically ill patients, since they can condition the presenta-
tion of candidiasis. Specifically, and based on a scale of 0 to 
10, where 10 represents the maximum level of importance, 
22 experts granted 7 or more points to the evaluation of 
clinical features. The average score was established at 8.2 
points, with a standard deviation of 1.4 points. The degree 
of consensus reached was high (>75%).

6.- Indicate your level of agreement with the following 
statements: 1) Candida species are adetermining factor in 
mortality associated with invasive candidiasis. And 2) the un-
derlying disease is a determining factor in mortality associat-
ed with invasive candidiasis.

Introduction: In addition to an adequate control of the 
infectious focus, the infectious process is conditioned by 
three factors: the sensitivity of the infecting organism24,25; 
the virulence of the organism26,27; and the severity of the 
underlying disease24,28. C. krusei, C. tropicalis and C. glabra-
ta have been associated with an elevated rate of mortal-
ity, while C. parapsilosis has been associated with a low 
pathogenicity. The severity of the underlying disease is an 
important mortality factor and, in fact, the total mortality 
is greater in candidemic critically ill patients, than in the 
general population. In the Marriott et al. study29, the age, 
the diagnoses upon admission to the ICUs (other than poli-
traumatisms) and the mechanical ventilation upon onset of 
the candidemia, were independent mortality factors in the 
multivariate analysis. Recent studies26 evidenced that the 
use of echinocandins and the early administration of anti-
fungal therapy resulted in lower mortality rates of invasive 
candidiasis. Perhaps the benefits of optimized antifungal 
treatment are hidden in ICU patients by a severe underlying 
disease affecting mortality. 

1) Close to 85% of the panel members consider Can-
dida species a determining factor of mortality associated 
with candidiasis. Specifically, on a scale of 1 to 5 points, in 
which 5 represents the maximum level of agreement, 21 ex-
perts granted 4 or 5 points in favor. The average score was 
established at 4.1 points. A high degree of consensus was 
reported (>75%).

2) When considering an underlying disease as a deter-
mining factor of mortality associated with candidiasis, total 
consensus was achieved. Based on 1 to 5 point scale, the 25 
experts consulted granted 4 or 5 points in favor, establish-
ing an average of 4.8 points.

Score Section
1.-On what factors do you base the initiation of antifun-

gal therapy in patients with severe sepsis, fever, broad-spec-
trum antibiotic treatment and negative culture results? The 
coordinators responses: Risk Factors, Candida Score, Multi-
colonization, Markers, Poor evolution.

The majority of the experts consulted based the initi-
ation of antifungal treatment in patients with severe sep-
sis, fever, broad-spectrum antifungal therapy  and nega-
tive blood culture results on risk factors (8 experts) or the 
Candida Score (8 experts). Only 1 specialist claimed to base 
treatment on markers, while multicolonization or poor evo-
lutions were options selected in each case by 4 of the ex-
perts. A medium degree of consensus was achieved (>50% 
y <75%). 

2. – Multicolonization is one of the factors contemplated 
in the Candida Score. Do you consider the evaluation of multi-
colonization indispensable to use the Candida Score?

Introduction:  Studies published in the literature have 
demonstrated that multicolonization is a prognostic factor 
in proven candidiasis30, and the colonization index is direct-
ly correlated to invasive fungal infection31. 

An ample majority of the experts consulted (83%) con-
sidered indispensable the evaluation of multicolonization to 
use the Candida Score. Specifically, based on a 0 to 10 point 
scale, where 10 is of utmost importance, 21 experts grant-
ed 7 or more points to the evaluation of clinical features. 
The average score was 8.0 points, with a standard deviation 
of 1.9 points. A high degree of consensus was achieved (> 
75%).

3.-To what extent do you use the corrected colonization 
index (CCI) to guide the treatment of IC?

Introduction: The Pittet Index or CCI (ratio of highly 
positive samples/total number of samples analyzed) was de-
scribed in surgical patients and demonstrated that a cor-
rected colonization with a threshold of >0.4 has a positive 
predictive value32 and a 100%33 negative predictive value on 
the development of invasive candidiasis.

76% of the experts consulted confirmed they did not 
use the corrected colonization index (CCI) to guide the 
treatment of invasive candidiasis, or only used it sporadical-
ly. Specifically, 10 experts confirmed the use of CCI ‘in some 
cases’ and 9 did not use it ‘in any case’, while 6 admitted its 
use ‘in the majority of the cases’. A high degree of consen-
sus was reached (>75%).

4. – In how many cases out of ten, of patients at risk of 
acquiring invasive fungal infection, do you use the Candida 
Score to guide the treatment of IC?

Introduction: The Candida Score is useful to evaluate 
the risk of developing invasive fungal infections, with a low 
positive predictive value and a very high negative predictive 
value.  Therefore, it is highly improbable that non-neutro-
penic critically ill patients with Candida spp. colonization, 
with a Candida Score below 3, are at risk of developing IC34, 
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only benefiting from the administration of early antifungal 
therapy, patients with a Candida Score exceeding 2.530.

72% of the experts consulted confirmed the use of the 
Candida Score to evaluate the risk of developing invasive 
fungal infections. Specifically, 18 of the experts confirmed 
that they used this score in at least 7 out of 10 non-neutro-
penic critically ill patients with Candida spp. colonization, 
while 3 used it in 6 patients, 2 in 5 patients, 1 in 4 patients 
and 1 expert in no case. The experts reached a medium de-
gree of consensus (>50% y <75%).

Taking into account that the question did not achieve a 
minimum degree of consensus in accordance with the Del-
phi technique, it was included in the second phase, in which 
the experts were asked to explain why they did not use the 
Candida Score on a regular basis in these situations. Among 
the explanations offered, we highlight: 1) ‘its poor positive 
predictive value; only useful to not administer antifungal 
therapy, since the negative predictive value is very good’. And 
2) ‘the difficulties encountered in obtaining surveillance cul-
tures; even when they have been performed, since results are 
only obtained after 72 hours, impeding early treatment that 
reduces the rate of mortality’. 

5. – To what extent do you agree on only using a rectal 
sample and urine to detect colonization?

Introduction: An important contribution resulting from 
the CAVA Study34 is the independent identification of pre-
dictive values of IC, from each of the colonization sample 
locations, limiting the number of samples for colonization 
evaluation to those that were significant: rectal sample and 
urine.

80% of the experts consulted considered the use of a 
rectal sample and urine sufficient for colonization detec-
tion. Specifically, based on a 0 to 10 point scale, where 10 
is the maximum level of importance, 20 experts granted 7 
or more points to the exclusive use of both samples. The av-
erage score was 7.4 points, with a standard deviation of 2.5 
points. A high degree of consensus was achieved. 

Laboratory Diagnostic Section
1. – In your opinion, and in suspected cases of IC, with 

what frequency would you recommend to perform blood cul-
tures?

Introduction: At present, hemocultures are the Gold 
standard in diagnosing invasive candidiasis35–37. However, 
this technique only offers a sensitivity of 50% in the diag-
nosis of IC37 therefore; an increased number of tests could 
increase this diagnostic rate.

92% of the experts consulted recommended perform-
ing hemocultures on a daily basis or, at least, every two or 
three days. Specifically, 6 experts advocated performing 
them on a daily basis and 16 every two or three days, while 
1 specialist recommended performing hemocultures once a 
week, and 2 to perform only one hemoculture and wait for 
results. A high degree of consensus was achieved (> 75%).

2 – Indicate to what extent you request each of the fol-
lowing two diagnostic tests to diagnose non-candidemic inva-
sive candidiasis. 

2.1- To what extent do you request the test ‘to obtain 
sterile fluids and/or tissue samples’ to diagnose IC?

2.2- To what extent to you request the ‘direct vision tech-
nique of sterile fluids and/or tissues’ to diagnose IC?

Introduction questions 2.1 and 2.2: Nowadays, it is very 
difficult to diagnose non-candidemic invasive candidiasis 
with certainty38, since it requires the histological identifica-
tion of Candida spp. tissue invasion and/or evidence of yeast 
in sterile fluids36,39.

Regarding question 2.1, the large majority (96%) of the 
experts consulted considered very important to request the 
test to obtain sterile fluids and/o tissue to accurately di-
agnose IC. Specifically, based on a scale of 0 to 10 points, 
where 10 represents the highest level of importance, 24 ex-
perts granted 7 or more points to this diagnostic test. The 
average score was 9.1 points, with at standard deviation of 
1.3 points.

With respect to question 2.2, 84% of the experts con-
sulted considered the direct microscopy technique of sterile 
fluids and/or tissue samples to diagnose IC very relevant. 
Specifically, basedon a 0 to 10 point scale, 21 experts grant-
ed 7 or more points to this diagnostic test. The average score 
was 8.2 points, with a standard deviation of 1.4 points. Both 
questions achieved a high degree of consensus (> 75%).

2.3 -In the case of a patient with suspected peritonitis 
caused by Candida spp., to what extent do you consider send-
ing perioperative samples to the microbiology laboratory nec-
essary?

Introduction: In cases of suspected peritonitis caused by 
Candida spp., the diagnosis should be preferably based on 
the analysis of perioperative samples of fluid and/or perito-
neal tissue40-42, a diagnostic test that has demonstrated an 
elevated prognostic value43.

The complete panel consideredsending perioperative 
samples of fluids and/or peritoneal tissue in cases of sus-
pected peritonitis caused by Candida spp. necessary. In fact, 
the entire panel granted 7 or more points to this statement, 
for which a high degree of consensus was achieved.

3. – Do you consider isolation of Candida spp. from respi-
ratory samples a diagnosis of candidiasic pneumonia? 

Introduction: 60% of the non-neutropenic critically 
ill population of patients after admission to intensive care 
units for more than 7 days presents Candida colonization38. 
However, and despite the remarkable frequency of isolation 
of Candida spp. in the respiratory tract, Meersseman et al.44, 
in a study that lasted 2 years, observed the complete ab-
sence of cases of candidiasic pneumonia in the autopsies 
performed on patients with evidence of pneumonia, thus 
confirming that pneumonia caused by Candida spp. is ex-
tremely unusual in patients in ICUs36.
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All of the experts consulted did not consider the isola-
tion of Candida in respiratory tract samples in critically ill 
patients sufficient to diagnose candidiasic pneumonia. Spe-
cifically, 18 experts did not consider isolation in any case, 
while 7 confirmed that they could consider this option only 
in certain specific cases. A high degree of consensus was 
reached, 100%.

4. – In accordance with the epidemiological changes in 
invasive candidiasis, do you consider that in cases of IC, it is 
important to know the sensitivity pattern of the different an-
tifungal agents?

Introduction: During the last decades, the main epide-
miological trend in invasive candidiasis in ICUs and Oncol-
ogy Units has been the reduction of C. albicans, facing the 
increase of C. no albicans species, very especially C. glabrata, 
C. tropicalis, C. krusei and C. parapsilosis 9,10,11,20. In this con-
text, the IDSA guidelines published in 2009 established the 
recommendation of carrying out sensitivity studies only in 
cases of treatment failure, as well as testing fluconazole in 
those with C. glabrata isolates15.

The vast majority (96%) of the experts consulted high-
lighted the relevance of knowing the sensitivity to the dif-
ferent antifungal agents in cases of confirmed IC. Specifical-
ly, based on a 0 to 10 point scale to value its importance, 24 
experts granted 7 or more points to the need of establishing 
the sensitivity to the drug treatment. The average score was 
8.8 points, with a standard deviation of 1.2 points. The level 
of consensus achieved was high, exceeding 75%.

5. -In your opinion, to what extent do you consider useful 
the measurement of serum procalcitonin in the diagnosis of 
suspected candidemia? 

Introduction: Serum procalcitonin measurements have 
been very precise discerning between bacteremia and non-
infectious inflammatory conditions in critically ill patients 
with clinical signs of sepsis45. Two studies performed in 
non-neutropenic and/or surgical patients determined that 
serum procalcitonin is lower in candidemia than in bacte-
remia, both presenting elevated negative predictive values 
below 2 and 5 ng/ml46,47.

76% of the experts consulted highlighted the useful-
ness of serum procalcitonin measurements in the diagnosis 
of suspected candidemia. Specifically, 4 specialists consid-
er it ‘very useful’, while 15 define the procalcitonin mea-
surements as ‘quite useful’. A high degree of consensus was 
achieved, exceeding 75%.

6. - At present, to what extent do you consider the use 
of non-culture based methods of microbiological diagnostic 
techniques necessary for the diagnosis of IC?

Introduction: The combination of traditional diagnos-
tic methods with non-culture based microbiological tools 
could be the clue to improving the diagnosis and prognosis 
of fungemias in critically ill patients37,38,41,48 To date, results 
published on the detection of (1,3)-b-d-glucan, galacto-
mannan, manannan and anti-manannan, C. albicans germ 

tube antibodies or nucleic acid are promising and could be 
very useful to guide early antifungal treatment. In gener-
al, it is recommended as screening once or twice a week in 
critically ill patients with risk factors, especially in surgical 
patients, after 5–7 days of hospitalization48. However, and 
still today, non-culture based methods of microbiological 
diagnostic tools are not available in the majority of the hos-
pital centers in our country.

80% of the experts consulted considered the use of 
non-culture based methods of microbiological tools for 
the diagnosis of IC very necessary. Specifically, based on a 
scoring scale of importance from 0 to 10 points, 19 experts 
granted 7 or more points to the need for microbiological 
diagnostic tools. The average score was 8.0 points, with a 
standard deviation of 1.7 points. A high degree of consen-
sus was reached.

7. - To what extent would you use the combined detection 
of mannan antigen and antimannan antibodies for the diag-
nosis of IC, if this technique was available in your hospital?

Introduction: The detection of mannan antigen and an-
timannan antibodies against Candida antigen in an ELISA 
format has demonstrated useful in the diagnosis of invasive 
candidiasis36,37 and has been commercialized for many years. 
Also, with the objective of avoiding the poor performance 
of these techniques when used separately, the joint imple-
mentation of these tests in all patients with suspected inva-
sive candidiasis is recommended49.

The majority of the experts consulted did not share a 
general opinion regarding the convenience of using com-
bined detection of mannan antigen and anti-mannan anti-
bodies in the diagnosis of IC. Specifically, 5 and 8 specialists, 
respectively, considered their use in ‘almost all cases’ and ‘in 
the majority of the cases’. On the contrary, 12 experts con-
sidered that their use is only convenient ‘in some cases’. A 
medium degree of consensus was achieved, 52% (>50% and 
<75%). Therefore, this question was included in the second 
phase of the Delphi study.

8. To what extent do you use the (1,3)-ß-d-glucan detec-
tion as a diagnostic tool for IC?

Introduction: The detection of betaglucan, by means of 
a technique presently available in the market, offers high 
specificity36-38,50 and positive predictive value (PPV)3,34,51 in 
patients with probable or confirmed IFI. 

The responses revealed a divergent behavior among the 
experts consulted with respect tohow often (1,3)-ß-d-glu-
can testing should be used in the diagnosis of IC. Specifi-
cally, 16 experts, 64% of the sample, considered its use in 
’only some cases’ or ‘in no case’; while 7 and 2 specialists 
responded that it should be used ‘in the majority of the cas-
es’ or’ in almost all cases’. A medium degree of consensus 
of 64% was reached, whereas the question was selected for 
the second phase of the Delphi study.

9.-To what extent do you use the indirect immunofluo-
rescence method (C. albicans IFA IgG, Vircell) for the detection 
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of anti-mycelial antibodies in the diagnosis of IC, if this tech-
nique is available in your hospital?

Introduction: Indirect immunofluorescence (C. albicans 
IFA IgG, Vircell) for the detection of C. albicans germ tube 
antibodies (CAGTA) shows high sensitivity and specificity in 
cases of candidemia37,52,53, which could prove crucial in the 
diagnosis of IC in surgical ICU patients22.

The majority of the experts consulted did not share a 
general pattern of behavior in relation to how often they 
used CAGTA detection in the diagnosis of IC. Only 13 ex-
perts, 52% of the sample, considered its use in ‘only some 
cases’ or ‘in no case’, while 9 and 3 specialists, respective-
ly, responded that they use it ‘in the majority of the cas-
es’ or ‘almost always’. A medium degree of consensus was 
reached. The question was selected for the second phase of 
the Delphi Study.

10.-To what extent do you use nucleic acids detection in 
the diagnosis of IC, if molecular methods of polymerase chain 
reaction (PCR) techniques are available in your hospital?

Introduction: New molecular detection methods of re-
al-time polymerase chain reaction (PCR), as evidenced in 
numerous articles in the literature36,37,54-56, are an interesting 
alternative for the quick diagnosis of IFI.

The answers reveal the absence of a general pattern of 
behavior among the majority of the experts consulted. Only 
13 experts, 52% of the sample, consider the detection of 
nucleic acids in the diagnosis of IC necessary in ‘only some 
cases’ or ‘in no case’, while 7 and 5 specialists, respective-
ly, answered that it should be performed ‘in the majority 
of the cases’ or ‘in almost all cases’. A medium degree of 
consensus was achieved, 52%, for which the question was 
selected to be included in the second phase of the study.

Since the questions regarding the non-culture based 
method of microbiological techniques, questions 7–10, did 
not achieve the minimum consensus contemplated in the 
Delphi technique, the 22 experts participating in the second 
phase of the study were consulted on the manannan antigen 
and anti-manannan antibody techniques; (1,3)-ß-d-glucan 
detection; anti-mycelial antibody detection; and nucleic 
acids detection, they would recommend for the diagnosis 
of IC. The responses identified (1,3)- ß-d-glucan detection, 
chosen by 10 experts, and the detection of nucleic acids, 
chosen by 8 experts, as the techniques most widely recom-
mended by the specialists consulted.

11. - Indicate your level of agreement with the following 
statements: 1) The combination of several non-culture based 
methods of microbiological techniques can increase diagnostic 
performance in IC and, 2) The combination of scores of clinical 
prediction, together with the use of nonculture based methods 
of microbiological techniques, can be adequate strategies to 
initiate early IC treatment.

Introduction: The use of the different nonculture based 
methods, such as the mannan antigen/antimannan anti-
bodies, beta-glucan detection and, very especially, the de-

tection of nucleic acids by PCR, may significantly assist in 
the diagnosis of IC2. Also, the combination of the tests with 
traditional diagnostic methods could be the clue to improve 
both the diagnosis, as well as the prognosis of IC in critically 
ill patients37.

1) 96% of the experts consulted indicated that combin-
ing various techniques can increase the diagnostic perfor-
mance in IC. Specifically, based on a scale of 1 to 5 points, 
where 5 represents the highest score, 24 experts granted 
4 or 5 points to the statement. The average score was 4.8 
points. A high degree of consensus was achieved, exceeding 
75%.

2) The combination of scores and nonculture based 
methods of microbiological techniques was considered an 
adequate strategy, achieving full consensus. Based again on 
a scale of 1 to 5 points, the 25 experts consulted granted 4 
or 5 points to the statement, establishing an average of 4.8 
points.

Treatment Section

1.-In your opinion, do you consider the use of echinocan-
dins as a first-line choice of treatment for invasive candidiasis?

Introduction: The recommendations established in the 
Clinical Practice Guidelines of the different national and su-
pranational societies1,14,15 have generated some controversy 
on the treatment of invasive candidiasis. In this context, a 
work carried out by Andes et al.26 demonstrated that the 
treatment with echinocandins is associated to a significant 
decrease of the mortality rate due to IC.

76% of the experts consulted, 19 out of the 25 special-
ists, consider that echinocandins should be the first-choice 
antifungal therapy for invasive candidiasis in all cases, re-
gardless of whether the patient hada history of recent azole 
exposure. A high degree of consensus was reached, (>75%).

The specialists who coincided that echinocandins 
should only be the first-line antifungal therapy in patients, 
who have received prior azole therapy, were consulted in 
the second phase of the study and explained the reasons 
that justify their response. We display below two of the rea-
sons offered by the specialists: 1) ‘It depends on the epide-
miology of the center and the characteristics of the patient. If 
the patient is stable and has not received previous azole ther-
apy in a hospital with prevalence of Candida albicans strains, 
I find no reason to administer echinocandins’. And 2) ‘It is ev-
ident that the affirmative response to the statement, ‘do you 
consider necessary prior azole therapy’ is not correct. I believe 
that there are certain specific situations in which fluconazole 
could be indicated in patients with documented candidemia 
with sensitivity to this antifungal agent (in 70–80% of the oc-
casions) and with clinical stability (…)’.

2.-To what extent do you agree with the administration 
of echinocandins at higher doses than the standard recom-
mended doses for the treatment of endocarditis caused by 
Candida or other types of invasive candidiasis?
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Introduction: Clinical trials have demonstrated the ef-
ficacy and confirmed the safety associated to echinocan-
din therapy at higher doses than the standard-dose therapy 
in the management of invasive candidiasis57,58. Thus, IDSA 
guidelines published in 2009 established the possibility of 
administering higher doses of echinocandins for the treat-
ment of endocarditis caused by Candida15.

The responses reveal the divergent opinions encoun-
tered among the experts consulted with respect to adminis-
tering higher doses of echinocandinsin the treatment of en-
docarditis caused by Candida. Specifically, based on a scale 
from 1 to 5 points, where 5 represents the highest level of 
agreement, only 13 specialists (52%) claimed to be ‘some-
what in agreement’ or ‘totally in agreement’, granting 4 or 
5 points to the administration of higher doses. The aver-
age was 3.4 points and a medium degree of consensus was 
reached (>50% and <75%).

The question did not achieve the minimum consensus 
contemplated in the Delphi technique, for which it was 
selected to be included in the second phase of the study, 
where the experts who favored the administration of high-
er doses of echinocandins in the treatment of endocarditis 
caused by Candida or other types of IC, were asked to indi-
cate their motives. We display two of the reasons the spe-
cialists mentioned: 1) ‘It is contemplated in clinical trials and 
expert’s opinions. Also, it is mentioned in the IDSA guidelines 
published in 2009 regarding the treatment of endocarditis.’ 
And 2) ‘Due to the seriousness of IC or endocarditis, optimi-
zation of the treatment, according to the Pk/Pd target based 
on the AUC/MIC ratio, is a priority in reaching levels of the 
focus. Also, these drugs have linear pharmacokinetics and few 
adverse effects’. 

3. - Taking into account a critically ill patient on echino-
candintherapy, with C. parapsilosis isolates detected in blood 
cultures, please indicate your level of agreement with each of 
the following two statements: 1) Echinocandin therapy should 
be substituted by fluconazole, regardless of the patient’s clin-
ical evolution, and 2) Fluconazole should be administered 
together with an echinocandin, until clinical improvement is 
observed. 

Introduction: The recommendations established in the 
Clinical Practice Guidelines of different national societies1,15 
have raised some controversy regarding the treatment of 
choice for invasive candidiasis due to C. parapsilosis. In this 
context, while Pfaller et al.59 concluded that fluconazole 
was superior to candins in the treatment of C. parapsilo-
sis due to the mutations of the fks genes of Candida, the 
Kale-Pradhan et al. study demonstrated the noninferiority 
of the efficacy of echinocandins against nonechinocandins 
or other antifungal agents in the treatment of IC caused by 
C. parapsilosis60.

1)	 60% of the experts consulted disagreed with the 
convenience of changing the treatment. Specifically, based on 
a scale of 1 to 5 points, where 5 is the highest score, 15 experts 
granted 1 or 2 points to this statement. The average score was 

2.6 points. A mediumdegree of consensus was achieved. The 
question was selected to be included in the second phase of 
the Delphi study, in which the degree of divergence was similar.

2)	 64% of the experts consulted disagreed with the 
convenience of combining fluconazole and an echinocandin. 
Specifically, based on a scale of 1 to 5 points to evaluate the 
level of disagreement, 16 experts granted 1 or 2 points to the 
statement. The average score was established at 2.3 points. A 
medium degree of consensus was reached. 

4. - In case you consider that patients with candidemia 
should receive an ophthalmological evaluation, when would 
you carry it out?

Introduction: Few studies in the literature address eye 
disorders during candidemia. In this context, while chorio-
retinitis is the most common disorder described (9-16%); a 
much lower percentage of cases of endophthalmitis have 
been reported (1.6%)61,62. However, and contrary to that es-
tablished in the recommendations of the Clinical Practice 
Guidelines14,15, the need for an ophthalmological evaluation 
in all patients with candidemia is contemplated in few sit-
uations.

The large majority of the experts consulted (96%) con-
sidered an ophthalmological evaluation necessary in pa-
tients with candidemia, either during the first week or be-
tween the first and second weeks. Only 1 specialist indicated 
that the ophthalmological evaluation should not be carried 
out on a conscious patient without clinical signs. Therefore, 
a high degree of consensus was achieved. 

5. - In the case of a patient with candidemia on echino-
candin therapy with ocular involvement, should the treatment 
be switched to another antifungal agent?

Introduction: The eye is a protected compartment, for 
which the degree of penetration of systemic antifungal 
agents varies significantly15. According to evidence report-
ed by Ridell et al.63, neither echinocandins nor posaconazole 
achieve adequate therapeutic concentrations in the vitre-
ous. In contrast, voriconazole has been defined as the most 
effective antifungal agent in the treatment of ocular man-
ifestations.

72% of the experts consulted considered that, in pa-
tients with candidemia and ocular involvement treated with 
echinocandins, should switch treatment to another anti-
fungal agent ‘in all cases’ or ‘in the majority of the cases’. 
On the contrary, 3 specialists considered that the change 
of treatment should only be made ‘in some cases’, 3 that 
the change ‘does not necessarily need to be made’, and 1 
that the change ‘depends on the clinical evolution’. A high 
degree of consensus was reached.

6. - In your opinion, should the central venous catheter 
be removed in all critically ill patients with candidemia? 

Introduction:  The convenience of withdrawing or main-
taining the central venous catheter (CVC) in patients with 
candidemia has raised controversy in different publications. 
Specifically, and while studies have not demonstrated the 
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benefit associated with the withdrawal of the CVC65, several 
articles confirm that its removal has reported a statistically 
significant improvement in survival of the patient20,26,65.

Absolute consensus among the experts consulted on 
the need to withdraw the central venous catheter in all cas-
es of candidemia was achieved (100%).

7.-In your opinion, to what extent does the risk of hepa-
totoxicity affect the election of a specific echinocandin?

Introduction: The degree of hepatic dysfunction (Child) 
can condition the election and dosage of each of the echi-
nocandins, due to their distinct metabolism and pathway 
of elimination. The Wang et al.66 study demonstrated that 
9.3% of the patients treated with echinocandins presented 
elevated liver enzyme levels, although there was no need to 
interrupt treatment. 

56% of the experts consulted considered that the risk 
of hepatotoxicity has ‘considerable influence’ or ‘much in-
fluence’ on the election of the type of echinocandin admin-
istered. Specifically, based on a scale of 1 to 5 points, where 
5 is the maximum level of influence, 15 experts granted 4 or 
5 points. The average score was established at 2.6 points. A 
medium degree of consensus was achieved. 

8.-Please indicate your level of agreement with the fol-
lowing statement: ‘Empirical therapy of fluconazole in criti-
cally ill patients with IC should not be used and only adminis-
tered in cases where the species and sensitivity of Candida has 
been identified in hemodynamically stable patients’.

Introduction: The indication for fluconazole treatment 
in critically ill patients has changed in the last few years1,14. 
Both C. glabrata and C. krusei are potentially fluconazole-re-
sistant23.

60% of the specialists consulted agree with the state-
ment. Specifically, based on a scale of 1 to 5 points to 
evaluate the level of agreement, 15 experts granted 4 or 5 
points to this statement. The average was 3.6 points and a 
medium degree of consensus was achieved. 

9.-Do you consider that all patients with candidemia 
should be screened for endocarditis by a transesophageal 
echocardiography?

Introduction: The possibility of candidemia causing an 
infective endocarditis is a critical component in its clini-
cal management, requiring a longer treatment and, serious 
consideration should be given to valve surgery in the major-
ity of the patients28.

72% of the experts consulted considered that the trans-
esophageal echocardiography for screening endocarditis in 
patients with candidemia should only be performed in excep-
tional cases. In contrast, 3 and 4 specialists hold that it should 
be carried out ‘in all cases’ and ‘in the majority of the cases’, 
respectively. A medium level of consensus was reached.

10. -Can the type of antifungal agent administered in the 
treatment of IC reduce the mortality rate associated with in-
vasive candidiasis?

Introduction: Numerous publications have demonstrat-
ed that the election of the antifungal agent plays an es-
sential role in the survival of critically ill patients with IC.  
Echinocandin therapy is associated with significantly re-
duced mortality26. For its part, prior therapy with azoles is 
considered a mortality risk factor20,27.

An ample majority of the experts consulted (92%) con-
sidered that the type of antifungal agent used in the treat-
ment of IC can reduce the mortality associated with inva-
sive candidiasis. Therefore, based a scale of 1 to 5 points, 
where 5 represents the maximum level of agreement, 23 
experts granted 4 or 5 points to this statement. 

11.-Can early IC treatments reduce mortality rates asso-
ciated with invasive candidiasis?

Delayed IC treatment in critically ill patients is associ-
ated with increased mortality24,25. In this context, however, 
the Marriott et al. study29 did not observe any relationship 
between the rate of mortality and the time of treatment 
initiation.

All of the experts consulted (100%) considered that 
early IC treatment can reduce mortality associated with in-
vasive candidiasis. A high degree of consensus was reached. 

Therapeutic De-escalation Section 
Introduction: Susceptibility patterns to antifungal 

agents vary, depending on the Candida species. C. albi-
cans, C. tropicalis and C. parapsilosis are generally fluco-
nazole-sensitive, while C. glabrata is generally susceptible 
dose-dependent or resistant, and C. krusei is intrinsically 
resistant68. Fluconazole achieved better results than candins 
in the treatment of C. parapsilosis due to mutations in the 
fks genes of Candida59.

In the treatment of candidemia in non-neutropenic pa-
tients, fluconazole is recommended in stable patients with 
no history of azole exposure. In hemodynamically unstable 
patients (APACHE II ≥15) or patients with criteria of severe 
sepsis or having received previous azole therapy or suspect-
ed azole-resistant candidemia, empirical echinocandin ther-
apy is recommended14,15.

The determination of the sensitivity to antifungal 
agents could be useful for optimizing antifungal treatment, 
including de-escalation to fluconazole68,69. However, the de-
termination of susceptibility is not carried out in all centers, 
for several reasons, such as the delay in receiving results 
and their cost. The identification of the species, as well as 
the determination of the susceptibility to antifungal agents, 
requires a 5 day average. On the other hand, the determi-
nation of the susceptibility to antifungal agents has prov-
en cost-effective in the context of candidemia and could 
help identify patients with drug-resistant Candida species 
receiving inappropriate treatment and patients who would 
be candidates for de-escalation to fluconazole69.

Based on expert’s opinions, IDSA Guidelines suggest 
that susceptibility testing of fluconazole should routinely 
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be performed against C. glabrata and other Candida species 
that do not respond to empirical antifungal therapy or if 
resistance to azole antifungals is highly suspected15.

The de-escalation of antifungal therapy is not usually 
well protocolized; it is not done on a regular basis and there 
is a lack of supportive scientific evidence, especially in criti-
cally ill patients. To optimize the appropriate use of antimi-
crobials to achieve the maximum effectiveness, reduce the 
adverse effects and administer a cost-effective treatment, 
we must ensure the correct initial antifungal therapy, but 
also de-escalate when possible in terms of antimycotic effi-
cacy and reduced costs68,69.

Antifungal de-escalation should be guided by micro-
biological results, antifungal susceptibility, concomitant 
medications the patient is taking and clinical evolution. This 
information is usually not available until after 5 days, so the 
decision to de-escalate is often taken late.

1. - In confirmed invasive candidiasis caused by C. albi-
cans in patients on empirical echinocandin therapy, should 
treatment always de-escalate to fluconazole, regardless of the 
clinical condition?

Introduction: Antifungal therapy should be based on 
the Candida species and clinical condition of the patient69. 
Therefore, empirical echinocandin therapy is recommend-
ed in hemodynamically unstable patients (APACHE II ≥15) 
or patients with criteria of severe sepsis14,15. Also, the An-
des et al.26 study demonstrated that echinocandin therapy 
was associated to significantly decreased mortality due to 
IC.

76% of the experts consulted did not agree that it is al-
ways convenient to de-escalate to fluconazole, regardless of 
the patient’s clinical condition, in confirmed invasive candi-
diasis due to C. albicans in patients on empirical echinocan-
din therapy. Specifically, based on a scale of 1 to 5 points, 
where 5 represents the maximum level of agreement, 19 
experts granted 1 or 2 points to the statement. The average 
score was established at 2.0 points. A high degree of con-
sensus was achieved (>75%).

2. - Can treatment be de-escalated, regardless of the de-
termination of fluconazole sensitivity in confirmed invasive 
candidiasis due to C. albicans in patients on empirical echino-
candin therapy?

Introduction: The sensitivity of fluconazole to C. albicans 
is very elevated. In the Zulaga et al.67 Study, 95.2% of the 
isolates of C. albicans were sensitive to fluconazole, and no 
resistant isolates were identified.

80% of the experts consulted considered that in con-
firmed invasive candidiasis due to C. albicans in patients 
receiving empirical echinocandin therapy should not de-es-
calate without determining the sensitivity to fluconazole. 
Specifically, based on a 1 to 5 point scale to evaluate the 
level of agreement, 20 experts granted 1 or 2 points to the 
statement. The average score was 2.0 points, and a high de-
gree of consensus was achieved.

3.-In confirmed invasive candidiasis caused by C. glabrata 
in patients receiving empirical echinocandin therapy, always 
de-escalate to fluconazole, regardless of the patient’s clinical 
condition.

Introduction: The use of fluconazole is recommended 
in the treatment of candidemia in non-neutropenic stable 
patients, without prior azole therapy. The use of empirical 
echinocandin therapy is recommended in hemodynamically 
unstable patients (APACHE II ≥15) or those with criteria of 
severe sepsis or prior azole therapy or suspected candidemia 
due to azole-resistant Candida14,15.

The vast majority of the experts consulted (96%) con-
sidered that the clinical condition of the patient must be 
considered before de-escalating to fluconazole in con-
firmed invasive candidiasis caused by C. glabrata in patients 
receiving empirical echinocandin therapy. Thus, based on a 
1 to 5 point scale, where 5 represents the maximum level of 
agreement, 24 experts granted 1 or 2 points to this state-
ment. A high degree of consensus was achieved.

4.-In confirmed invasive candidiasis caused by C. glabrata 
in patients receiving empirical echinocandin therapy, de-esca-
lation can be performed regardless of determining the sensi-
tivity to fluconazole.

Introduction: The 2009 IDSA guidelines recommend 
performing sensitivity testing only in cases of therapeutic 
failure, although they also recommend testing fluconazole 
in patients with C. glabrata isolates15. As reported in the 
Garnacho-Montero et al.23 Study, C. glabrata is potential-
ly fluconazole-resistant. On the other hand, the Collins et 
al.68 Study concluded that performing fluconazole sensitiv-
ity testing in patients with confirmed invasive candidiasis 
caused by C. glabrata provided improved outcomes, not only 
in economic, but clinical terms. 

96% of the experts consulted considered that in con-
firmed invasive candidiasis due to C. glabrata in patients 
receiving empirical echinocandin therapy, de-escalation 
should not be performed without previously determining 
the fluconazole-sensitivity. Specifically, based on a 1 to 5 
point scale to evaluate the level of agreement, 24 experts 
granted 1 or 2 points to the statement. The average score 
was 1.2 points. Once again, a high degree of consensus was 
achieved.

5. - Patients with infection caused by C. krusei with fa-
vorable evolution and receiving empirical echinocandin thera-
py should be de-escalated to voriconazole.

Introduction: C krusei is intrinsically fluconazole-resis-
tant to Candida species40. On its part, voriconazole presents 
a superior activity than fluconazole against C. krusei70.

76% of the specialists consulted considered that in 
patients with infection caused by C. krusei, with favorable 
evolution and on empirical echinocandin therapy, de-esca-
lation to voriconazole is not adequate. Specifically, based 
on a 1 to 5 point scale, where 5 represents the maximum 
level of agreement, 19 experts granted 1 or 2 points to the 
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statement. The average score was 1.8 points and a high de-
gree of consensus was reached.

The question was selected for the second phase of the 
Delphi Study to learn about the reasons why the experts 
considered de-escalation to voriconazol adequate under 
these circumstances. We display below two of the rea-
sons offered by the specialists: 1) ‘If the clinical evolution 
is good, C. krusei also displays high sensitivity to voriconazol 
and very low MICs, for which it would be a very good option’. 
And 2) ‘This is a fully valid alternative, accepted in differ-
ent guidelines. If there areno contraindications for the use 
of voriconazole (and as long as we have plasma level de-
terminations) it is always an alternative and a possibility to 
de-escalate and/or switch to oral therapy. 

6. - In patients receiving antifungal therapy for suspect-
edbut unproven invasive candidiasis, after 5 days of good 
clinical evolution, what action would you take?

The responses showed enormous disparity between 
the opinions of the experts consulted in relation to the 
measures to be taken in this situation. Thus, 7 specialists 
(28%) would opt for suspending the antifungal therapy; 
6 experts (24%) would continue with the same treat-
ment during 14 days; 6 specialists would de-escalate to 
an azole; and 2 experts (8%) did not know what measure 
to take. In conclusion, a low degree of consensus was 
achieved (<50%).

7. - In patients receiving antifungal therapy for suspect-
ed but unproven invasive candidiasis, after 10 days without 
good clinical improvement, what action would you take?

76% of the experts consulted confirmed that in pa-
tients with antifungal therapy due to suspected but un-
proven invasive candidiasis, in which clinical improve-
ment is not observed after 10 days, they would interrupt 
the antifungal therapy and reevaluate the patient. Also, 
3 specialists assured they would only modify the treat-
ment, while 2 would continue treatment for 14 days and 
1 would add another antifungal agent. The degree of con-
sensus achieved was high.

8 .- In patients with candidemia caused by a fluco-
nazole-sensitive Candida species, initially treated with an 
echinocandin and stable, when do you believe the treatment 
should be changed to fluconazole oral therapy?

The large majority of the experts consulted (84%) 
believe that in patients with candidemia caused by a flu-
conazole-sensitive species of Candida, who have initially 
received echinocandin therapy and that are stable, should 
be transitioned to fluconazole oral therapy within a max-
imum period of two or three days after stabilization. A 
high degree of consensus was established.

While the question achieved sufficient consensus in 
accordance with the Delphi methodology, the 4 experts 
that considered necessary a period of 2-3 days after sta-
bilization, were asked to indicate the motives that justify 
their response in the second phase of the Study. We dis-

play below two of the reasons provided by the specialists: 
1) ‘First of all, in the context of a critically ill patient, oral 
therapy can only be administered on few occasions, de-
spite its excellent absorption by the digestive tract.In second 
place, and although there are no supportive studies, I believe 
that 2 or 3 days is a very short period. The guidelines rec-
ommend 7 to 10 days. Personally, I do it after 5-7 days, as 
long as the evolution is favorable, the CVC has been removed 
in case of being the origin of the infection and it is fluco-
nazole-sensitive’. And 2) ‘The basic issue of this question is 
the underlying belief that the patient can have an infection 
due to fluconazole-resistant species. The microbiological 
sensitivity testing in vitro is not exactly equivalent to that in 
vivo. Therefore, I do not believe that linking the stability of 
the patient and the microbiological sensitivity to the same 
result is reasonable’.

9.-In general, under what circumstances should patients 
with invasive candidiasis not be de-escalated?

In general, 72% of the experts consulted considered 
adequate to de-escalate in invasive candidiasis in critical-
ly ill patients. Specifically, based on a 1 to 5 point scale, 
where 5 represents the maximum level of agreement, 18 
experts granted 1 or 2 points to the statement. A medium 
degree of consensus was reached, below 76%.

FIRST PHASE RECOMMENDATIONS

After learning the results of the Delphi methodolo-
gy applied to non-neutropenic critically ill patients with 
suspected or confirmed invasive candidiasis, the following 
20 recommendations have been developed (table 3) based 
on the questions that achieved a high level of agreement, 
subsequently validated in the meeting in person with the 
hospital panel experts. 

SECOND PHASE: IN PERSON MEETING OF HOSPI-
TAL EXPERTS

FINAL RECOMMENDATIONS

Using the same methodology, 80 experts met in per-
son to vote the recommendations described in table 3. On-
ly those that achieved a consensus over 75% were chosen. 
Please find the final recommendations in table 4.

CONCLUSION

The management of patients with suspected or con-
firmed Invasive Candidiasis requires a great deal of knowl-
edge. The recommendations developed, based on the Del-
phi methodology, summarize this knowledge for educa-
tional purposes and can assist in the early identification 
of potential patients, standardize its management and 
improve prognostic performance.
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Table 3	� Recommendations First Phase

Epidemiological Section

1. Since the incidence of invasive candidiasis admitted to intensive care units has increased in the last decades, consider early treatment in critically ill pa-
tients with an infectious process.

2. The most common fungal infections in critically ill patients are caused by Candida species and, although C. albicans is still the species that produces the 
majority of the candidiasis, consider that no albicans Candida species is detected with increased frequency, exceeding Candida albicans in some series.

3. While it is essential to know the local epidemiology in critically ill patients with invasive candidiasis, consider the possibility of fluconazole-resistant Can-
dida species in neutropenic patients with chronic renal failure, who have received previous triazole therapy.

4. Since certain Candida species, such as C. tropicalis, C. krusei y C. glabrata have been associated with elevated mortality in critically ill patients; consider 
the early use of efficient antifungal agents against these species.

Scores Section

1. Determination of the Candida score should be performed as a screening tool in all critically ill patients with invasive candidiasis. 

2. Investigate the presence of multicolonization in all patients at risk

3. Associate the determination of biomarkers to the Candida Score.

Diagnostic Laboratory Section

1. Perform blood cultures at the time of suspected invasive candidiasis and every 2-3 days, provided it persists. In case of a positive result, perform controls 
until a negative result is obtained.

2. Submit sterile fluids and tissues for fungal culture and use direct vision  (microscopy), whenever possible.

3. In patients with suspected invasive candidiasis, use the routine non-culture based microbiological technique, if available in your center.

4. In patients with confirmed invasive candidiasis, request an antifungal sensitivity study.

Treatment Section

1. Initiate early treatment, at the time of considering the diagnosis of invasive candidiasis, since early treatment is associated to lower mortality rates.

2. An echinocandin should be the first-choice empirical treatment in critically ill patients, regardless of prior administration of azole therapy.

3. Only in special situations in hemodynamically stable patients without prior azole therapy and with knowledge of a local epidemiology, treatment with 
azoles can be considered.

4.  At least one ophthalmological evaluation is recommended in all patients with candidemia at risk of developing chorioretinitis and endophthalmitis, since 
an ocular affectation is a marker of prolonged treatment.

5. The antifungal treatment should be changed in patients with ocular affectation and on echinocandin therapy, due to its poor penetration.

6. Whenever possible, remove the central catheter in patients with candidemia.

Therapeutic Deescalation Section

1. In critically ill patients with confirmed invasive candidiasis due to C. albicans or C. glabrata receiving empirical echinocandin therapy, consider deescala-
ting to fluconazol treatment, in light of clinical stability and the specie is fluconazole-susceptible.

2. In critically ill patients with confirmed invasive candidiasis due to fluconazole-susceptible species Candida receiving empirical echinocandin therapy, con-
sider de-escalating to fluconazole 2 or 3 days after achieving clinical stability.

3. In patients receiving antifungal therapy due to suspected invasive candidiasis that has not been confirmed by the tenth day and without clinical improve-
ment, suspend the antifungal treatment and reevaluate the patient.



EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

144 76Rev Esp Quimioter 2013;26(2):131-150

Epidemiological Section

1. Since the incidence of invasive candidiasis admitted to intensive care units has increased in the last decades, consider early treatment in critically ill pa-
tients with an infectious process.

2. While it is essential to know the local epidemiology in critically ill patients with invasive candidiasis, consider the possibility of fluconazole-resistant Can-
dida species in neutropenic patients with chronic renal failure, who have received previous triazole therapy.

Scores Section

1.  As a screening tool, investigate the presence of candidiasic multicolonization and determine the Candida Score in all critically ill patients with suspected 
invasive candidiasis.

Laboratory Diagnostic Section

1. Perform blood cultures at the time of suspected invasive candidiasis and every 2-3 days, provided it persists. In case of a positive result, perform hemocul-
ture controls until a negative result is obtained.

2. Submit sterile fluids and tissues for fungal culture and use direct vision (microscopy), whenever possible.

3.  In patients with suspected invasive candidiasis, use the routine non-culture based microbiological technique, if available in your center.

4.  In patients with confirmed invasive candidiasis, request an antifungal sensitivity study.

Treatment Section

1. Initiate early treatment, at the time of considering the diagnosis of invasive candidiasis.

2. An echinocandin should be the first-line choice of empirical therapy in critically ill patients.

3. At least one ophthalmological evaluation is recommended in all patients with candidemia. In case of ocular affectation, consider the poor penetration of 
echinocandins.

4. Whenever possible, remove the central catheter in patients with candidemia.

Therapeutic Desescalation Section

1. In critically ill patients with confirmed invasive candidiasis due to fluconazole-susceptible Candida species receiving empirical echinocandin therapy, consi-
der de-escalating to fluconazole after 2 or 3 days of clinical stability.

Table 4	 The EPICO Final Recommendations

ACKNOWLEDGEMENTS 

Carmen Romero and Ainhoa Torres (Entheos editorial 
group) for their excellent work and dedication to this project

CONFLICT OF INTERESTS

This consensus has been sponsored by MSD Laborato-
ries, Spain.

*LIST OF COORDINATORS, PARTICIPANTS AND 
PRACTICING PHYSICIANS

COORDINATORS

Pedro Llinares Mondéjar
Unidad de Enfermedades Infecciosas, Complejo Hospitalario 

Universitario A Coruña
Rafael Zaragoza Crespo
Unidad de Medicina Intensiva, Hospital Universitario Dr. Peset. 
Valencia
Emilio Maseda Garrido
Servicio de Anestesiología, Hospital Universitario La Paz. 
Madrid.
Ricard Ferrer Roca
Servicio de Medicina Intensiva, Hospital Universitario Mútua 
de Terrasa. Terrasa.
Alejandro H. Rodríguez Oviedo
Unidad de Cuidados Intensivos, Hospital Universitario Juan 
XXIII. Tarragona

EXPERTS /PARCIPANTS

Benito Almirante Guajedo
Servicio de Enfermedades Infecciosas, Hospital Universitari 



Vall d’Hebron. Barcelona
Rafael González de Castro
Servicio de Anestesia, Hospital Universitario de León. León.
Miguel Salavert Lletí
Servicio de Medicina Interna, Hospital Universitario y Politéc-
nico La Fe. Valencia
José María Aguado García
Servicio de Enfermedades Infecciosas, Hospital Universitario 
12 de Octubre: Madrid
María Izascun Azcárate Egaña
Servicio de Medicina Intensiva, Hospital Universitario de 
Donostia
Jesús Rico Feijoo
Servicio de Anestesia y Reanimación, Hospital Universitario 
Río Hortega. Valladolid
Cristóbal León Gil
Servicio de Medicina Intensiva, Hospital Universitario de 
Valme. Sevilla.
Gerardo Aguilar Aguilar
Servicio de Anestesia y Reanimación, Hospital Clínico Univer-
sitario de Valencia
José Ignacio Gómez Herreras
Servicio de Anestesia y Reanimación, Hospital Clínico Univer-
sitario de Valladolid
Juan Carlos del Pozo Laderas
Servicio de Medicina Intensiva, Hospital Universitario Reina 
Sofía. Córdoba
José Garnacho Montero
Servicio de Medicina Intensiva, Hospital Virgen del Rocío. 
Sevilla
Beatriz Galván Guijo
Servicio de Medicina Intensiva, Hospital Universitario La Paz. 
Madrid
Javier Pemán García
Servicio de Microbiología, Hospital Universitario La Fe. Valen-
cia
Guillermo Quindós Andrés
Servicio de Microbiología, Facultad de Medicina y Odontolo-
gía, Universidad del País Vasco
Manuel Cuenca Estrella
Servicio de Microbiología, Centro Nacional de Microbiología, 
Instituto de Salud Carlos III. Madrid.
Maria Luisa Pérez del Molino Bernal
Servicio de Microbiología y Parasitología, Complejo Hospitala-
rio Universitario de Santiago de Compostela
Patricia Muñoz García
Servicio de Microbiología y Enfermedades Infecciosas, Hospital 
Universitario Gregorio Marañón. Madrid
Francisco Álvarez Lerma
Servicio de Medicina Intensiva, Hospital del Mar. Barcelona
Carmen Fariñas Álvarez
Servicio de Medicina Interna, Hospital Universitario Marqués 
de Valdecilla. Santander
Jesús Fortun Abete
Servicio de Enfermedades Infecciosas, Hospital Ramón y Cajal. 
Madrid.

Rafael León López
Servicio  de Medicina Intensiva, Hospital Universitario Reina 
Sofía. Córdoba
César Aragón González
Servicio de Medicina Intensiva, Hospital Carlos Haya. Málaga
Juan Carlos Valía Vera
Servicio de Anestesia y Reanimación, Consorcio Hospital 
General Universitario de Valencia
Marcio Borges Sa
Servicio de Medicina Intensiva, Hospital Son Llatzer. Palma de 
Mallorca
Mercedes Bouzada
Servicio de Anestesia, Reanimación y Tratamiento del Dolor. 
Hospital Clínico Universitario de Santiago de Compostela

PRACTICING PHSYCIANS

Luis Suárez Gonzalo
Servicio de Anestesia y Reanimación, Hospital La Paz. Madrid
Cruz Soriano Cuesta
Servicio de Medicina Intensiva, Hospital La Paz. Madrid
Esther López Ramos
Unidad de Cuidados Intensivos, Hospital Universitario Príncipe 
de Asturias. Alcalá de Henares.
Fernando Arméstar Rodríguez
Servicio de Medicina Intensiva, Hospital Germans Trias i Pujol. 
Badalona
Eva Benveniste 
Unidad de Cuidados Intensivos, Hospital Germans Trias i Pujol 
de Badalona
Francisco Javier González de Molina Ortiz
Servicio de Medicina Intensiva, Hospital Universitario Mutua 
Terrasa
Jordi Vallés 
Servicio de Medicina Intensiva, Hospital de Sabadell
Susana Sancho Chinesta
Unidad de Cuidados Intensivos, Hospital Universitario Dr. 
Peset. Valencia
Roberto Reig Valero
Servicio Medicina Intensiva, Hospital General de Castelló
Francisco López Medrano
Unidad de Enfermedades Infecciosas, Hospital Universitario 12 
de Octubre. Madrid
Miguel Angel Alcalá Llorente
Servicio de Medicina Intensiva, Hospital Universitario Funda-
ción Jimenez Díaz. Madrid
María José Pérez-Pedrero Sánchez-Belmonte
Servicio de Medicina Intensiva, Hospital Virgen de la Salud. 
Toledo
Mercedes Catalán González
Servicio de Medicina Intensiva, Hospital Universitario 12 de 
Octubre. Madrid.
Paula Vera Artazcoz
Servicio de Medicina Intensiva, Hospital de Sant Pau. Barce-
lona
Montserrat Vallverdu Vidal

EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

77 145Rev Esp Quimioter 2013;26(2):131-150



Servicio de Medicina Intensiva, Hospital Universitario Arnau de 
Villanova. Lleida
Alejandra García
Servicio de Medicina Intensiva, Hospital Vall d´Hebron. Barce-
lona
Manuel Jesús Rodriguez
Unidad de Cuidados Intensivos, Hospital Juan Ramón Jimenez. 
Huelva
Angel Caballero Sáez
Servicio de Medicina Intensiva, Hospital San Pedro Alcántara. 
Cáceres
Emilio Díaz Santos
Servicio de Medicina Intensiva, Hospital de Sant Joan Despi 
Moises Broggi. Barcelona
Teresa Tabuyo Bello
Unidad de Cuidados Intensivos, Complejo Hospitalario Univer-
sitario A Coruña
Juan Ramón Fernández Villanueva
Servicio de Medicina Intensiva, Hospital Clínico Univertisario 
de Santiago de Compostela
María Teresa Rey Rilo
Servicio de Anestesia y Reanimación, Complejo Hospitalario 
Universitario de A Coruña. 
Vicente Torres Pedrós
Servicio de Anestesia y Reanimación, Hospital Universitario 
Son Espases. Palma de Mallorca
María Aranda Pérez
Unidad de Cuidados Intensivos, Hospital Son Llatzer. Palma de 
Mallorca
Ángel Arenzana
Unidad de Cuidados Intensivos, Hospital Virgen Macarena. 
Sevilla
Rafael García Hernández
Servicio de Anestesia y Reanimación, Hospital Universitario 
Puerta del Mar. Cádiz
Antonio Ayelo Navarro
Servicio de Anestesia y Reanimación, Hospital General Alman-
sa. Albacete
José Luis Antón Pascual
Servicio de Medicina Intensiva, Hospital San Juan de Alicante
Carlos Castillo 
Unidad de Cuidados Intensivos, Hospital de Txagorritxu. Vitoria
Nuria Gonzalez
Servicio de Anestesia y Reanimación, Hospital Donostia. San 
Sebastián
Francisco Esteve Urbano
Servicio de Medicina Intensiva, Hospital Universitario de 
Bellvitge. Barcelona
Francisco Álvarez Lerma
Servicio de Medicina Intensiva, Hospital del Mar. Barcelona
Gonzalo Tamayo Medel
Servicio de Anestesia y Reanimación, Hospital Universitario 
Cruces. Bilbao
Unai Bengoetxea
Servicio de Anestesia y Reanimación, Hospital de Basurto. 
Bilbao

Juan Carlos Pardo Talavera
Unidad de Cuidados Intensivos, Hospital Morales Meseguer. 
Murcia
Roberto Jiménez Sánchez
Servicio de Medicina Intensiva, Hospital General Universitario 
Santa Lucía. Cartagena
Guillermo Quindós Andrés
Servicio de Inmunología, Microbiología y Parasitología, Facul-
tad de Medicina y Odontología.  Universidad del  País Vasco
Violeta Fernández García
Servicio de Anestesia y Reanimación, Hospital Universitario 
Central de Asturias. Oviedo
Pedro Picatto Hernández
Servicio de Anestesia y Reanimación, Hospital Universitario 
Central de Asturias. Oviedo
Armando Blanco Vicente
Servicio de Medicina Intensiva, Hospital Universitario Central 
de Asturias. Oviedo
José Castaño Pérez
Unidad de Cuidados Intensivos, Hospital Virgen de las Nieves. 
Granada
María Victoria de la Torre Prados
Servicio de Cuidados Críticos y Urgencias, Hospital Virgen de 
la Victoria. Málaga
José Manuel Soto
Servicio de Medicina Intensiva, Hospital Clínico Universitario 
San Cecilio. Granada
César Aragón González
Unidad de Cuidados Intensivos, Hospital Regional Sas Carlos 
Haya. Málaga
Ana Loza Vázquez
Servicio de Medicina Intensiva, Hospital Universitario de 
Valme. Sevilla
Fernando Maroto Monserrat
Servicio de Medicina Intensiva, Hospital San Juan de Dios. 
Sevilla
José Garnacho Montero
Unidad de Cuidados Intensivos, Hospital Virgen del Rocío. 
Sevilla
Estrella Terradillos Martín
Servicio de Anestesia y Reanimación, Hospital Montecelo-
Complejo Hospitalario de Pontevedra
José Peral Gutiérrez de Ceballos
Servicio de Medicina Intensiva, Hospital General Universitario 
Gregorio Marañón. Madrid
Luis Quecedo Gutiérrez
Servicio de Anestesia y Reanimación,  Hospital de la Princesa. 
Madrid
Alejandro Doblas
Servicio de Medicina Intensiva, Hospital Juan Ramón Jiménez. 
Huelva
Javier García Cortés
Servicio de Anestesia y Reanimación, Hospital Universitario de 
Gran Canaria Dr. Negrín. Las Palmas de Gran Canaria
Catalina Sánchez Ramírez
Unidad de Medicina Intensiva, Hospital Universitario de Gran 

EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

146 78Rev Esp Quimioter 2013;26(2):131-150



Canaria Dr. Negrín. Las Palmas de Gran Canaria
Marta Gurpegui Puente
Unidad de Medicina Intensiva, Hospital Universitario Miguel 
Servet. Zaragoza
Pilar Luque
Unidad de Cuidados Intensivos, Hospital Clínico Universitario 
“Lozano Blesa”.  Zaragoza
María Reyes Iranzo Valero
Servicio de Anestesia y Reanimación,  Hospital Universitario 
Puerta de Hierro. Madrid
Isidro Prieto del Portillo
Unidad de Cuidados Intensivos, Hospital Ramón y Cajal. 
Madrid
Luis Gajate Martín
Servicio de Anestesia y Reanimación, Hospital Ramón y Cajal. 
Madrid
Manuel Cervera
Servicio de Medicina Intensiva, Hospital Arnau de Vilanova. 
Valencia
María Ángeles Ballesteros Sanz
Servicio de Medicina Intensiva, Hospital Universitario Marqués 
de Valdecilla. Santander
María del Valle Ortiz
Unidad de Cuidados Intensivos, Hospital Universitario de 
Burgos
Eduardo Tamayo Gómez
Servicio de Anestesia y Reanimación, Hospital Clínico de 
Valladolid
Felipe Bobillo de Lamo
Unidad de Cuidados Intensivos, Hospital Clínico de Valladolid
César Aldecoa
Servicio de Anestesia y Reanimación, Hospital del Río Hortega. 
Valladolid
Miguel Angel Pereira Loureiro
Servicio de Anestesia, Reanimación y Cuidados Intensivos, 
Complejo Hospitalario de Vigo
María Milagros Cid Manzano
Servicio de Anestesia y Reanimación, Complexo Hospitalario 
de Ourense
María Elena Vilas Otero
Servicio de Anestesia y Reanimación, Hospital Xeral-Cíes. Vigo
Jorge Ángel Pereire Tamayo
Servicio de Anestesia y Reanimación, Complejo Hospitalario 
Universitario de Vigo
Marina Varela Duran
Servicio de Anestesia y Reanimación, Hospital Montecelo-
Complejo Hospitalario de Pontevedra
José Ricardo Gimeno Costa
Servicio de Medicina Intensiva, Hospital Universitai i Politecnic 
La Fe. Valencia
Ignacio Moreno Puigdollers
Servicio de Anestesia y Reanimación, Hospital Universitai i 
Politecnic La Fe. Valencia
María Teresa Recio
Servicio de Medicina Intensiva, Complejo Hospitalario de 
Cáceres

Juan Francisco Machado Casas
Unidad de Medicina Intensiva, Complejo Hospitalario de Jaén
Rafael Léon
Unidad de Medicina Intensiva, Hospital Universitario Reina 
Sofía. Córdoba
Silverio Salvador
Servicio de Anestesia y Reanimación, Hospital General Univer-
sitario de Alicante
Carolina Giménez Esparza
Unidad de Cuidados Intensivos, Hospital Vega Baja. Orihuela
Joaquín Lobo Palanco
Servicio de Medicina Intensiva, Complejo Hospitalario de 
Navarra

REFERENCES

1.	 Aguado JM, Ruiz-Camps I, Muñoz P, Mensa J, Almirante B, 
Vázquez L, et al. Recomendaciones sobre el tratamiento de la 
candidiasis invasora y otras infecciones por levaduras de la So-
ciedad Española de Enfermedades Infecciosas y Microbiología 
clínica (SEIMC). Actualización 2011. Enferm Infecc Microbiol 
Clin 2011; 29: 345-61.

2.	 Alam FF, Mustafa AS, Khan ZU. Comparative evaluation of (1, 
3)-beta-D-glucan, mannan and anti-mannan antibodies, and 
Candida species-specific snPCR in patients with candidemia. 
BMC Infect Dis 2007; 7: 103.

3.	 Acosta J, Catalán M, Del Palacio-Perez-Medel A, Montejo JC, 
De-LaCruz-Bertolo J, Moragues MD, et al. Prospective study in 
critically ill non-neutropenic patients: diagnostic potential of 
(1,3)-beta-D-glucan assay and circulating galactomannan for 
the diagnosis of invasive fungal disease. Eur J Clin Microbiol In-
fect Dis 2012; 31: 721-31.

4.	 Arendrup MC. Epidemiology of invasive candidiasis. Curr Opin 
Crit Care 2010; 16: 445-52.

5.	 Vincent JL, Anaissie E, Bruining H, Demajo W, El-Ebiary M, 
Haber J et al. Epidemiology, diagnosis and treatment of system-
ic Candida infection in surgical patients under intensive care. 
Intensive Care Med 1998: 24: 206-16.

6.	 Bassetti M, Righi E, Costa A, Fasce R, Molinari MP, Rosso R, et al. 
Epidemiological trends in nosocomial candidemia in intensive 
care. BMC Infect Dis 2006; 6: 21. 

7.	 Almirante B, Rodríguez D, Park BJ, Cuenca-Estrella M, Planes 
AM, Almela M, et al, Barcelona Candidemia Project Study-
Group.  Epidemiology and predictors of mortality in cases of 
Candida bloodstream infection: results from population-based 
surveillance, Barcelona, Spain, from 2002 to 2003. J Clin Micro-
biol 2005; 43: 1829-35.

8.	 Bouza E, Muñoz P.  Epidemiology of candidemia in intensive 
care units. Int J Antimicrob Agents 2008; 32 (Suppl 2):S87-91.

9.	 Pemán J, Cantón E, Quindós G, Eraso E, Alcoba J, Guinea J, et 
al on behalf of the FUNGEMYCA Study Group. Epidemiology, 
species distribution and in vitro antifungal susceptibility of 
fungaemia in a Spanish multicentre prospective survey. J Anti-
microb Chemother 2012; 67: 1181-7. 

10.	 Leroy O, Mira JP, Montravers P, Gangneux JP, Lortholary O; 
AmarCand Study Group. Comparison of albicans vs. non-albi-

EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

79 147Rev Esp Quimioter 2013;26(2):131-150



EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

148 80Rev Esp Quimioter 2013;26(2):131-150

canscandidemia in French intensive care units. Crit Care 2010; 
14(3): R98. 

11.	 Zaoutis TE, Argon J, Chu J, Berlin JA, Walsh TJ, Feudtner C. The 
epidemiology and attributable outcomes of candidemia in 
adults and children hospitalized in the United States: a propen-
sity analysis. Clin Infect Dis 2005; 41: 1232-9.

12.	 Dimopoulos G, Karabinis A, Samonis G, Falagas ME. Candidemia 
in immunocompromised and immunocompetent critically ill 
patients: a prospective comparative study. Eur J Clin Microbiol 
Infect Dis 2007; 26: 377-84. 

13.	 Playford EG, Nimmo GR, Tilse M, Sorrell TC. Increasing incidence 
of candidaemia: long-term epidemiological trends, Queensland, 
Australia, 1999-2008. J Hosp Infect 2010; 76: 46-51. 

14.	 Cornely OA, Bassetti M, Calandra T, Garbino J, Kullberg BJ, 
Lortholary O, et al. ESCMID Fungal Infection Study Group. ES-
CMID* guideline for the diagnosis and management of Candida 
diseases 2012: non-neutropenic adult patients. Clin Microbiol 
Infect 2012; 18 Suppl 7:19-37.

15.	 Pappas PG, Kauffman CA, Andes D, Benjamin Jr. DK, Calandra 
TF, Edwards Jr. JE, et al. Clinical practice guidelines for the man-
agement of candidiasis: 2009 update by the Infectious Diseases 
Society of America. Clin Infect Dis 2009; 48: 503-35. 

16.	 Laupland KB, Gregson DB, Church DL, Ross T, Elsayed S. Invasive 
Candida species infections: a 5 year population-based assess-
ment. J Antimicrob Chemother 2005; 56: 532-7. 

17.	 Leroy O, Gangneux JP, Montravers P, Mira JP, Gouin F, Sollet JP, 
et al. Epidemiology, management, and risk factors for death of 
invasive Candida infections in critical care: a multicenter, pro-
spective, observational study in France (2005-2006). Crit Care 
Med 2009; 37: 1612-8. 

18.	 Vincent JL, Rello J, Marshall J, Silva E, Anzueto A, Martin CD, 
et al. EPIC II Group of Investigators. International study of the 
prevalence and outcomes of infection in intensive care units. 
JAMA 2009; 302: 2323-9.

19.	 Kett DH, Azoulay E, Echeverria PM, Vincent JL. Extended Preva-
lence of Infection in ICU Study (EPIC II) Group of Investigators. 
Candida bloodstream infections in intensive care units: analysis 
of the extended prevalence of infection in intensive care unit 
study. Crit Care Med 2011; 39: 665-70.

20.	 Slavin MA, Sorrell TC, Marriott D, Thursky KA, Nguyen Q, Ellis 
DH, et al. Australian Candidemia Study, Australasian Society 
for Infectious Diseases.Candidaemia in adult cancer patients: 
risks for fluconazole-resistant isolates and death. J Antimicrob 
Chemother 2010; 65: 1042-51.

21.	 Sipsas NV, Lewis RE, Tarrand J, Hachem R, Rolston KV, Raad II, 
et al. Candidemia in patients with hematologic malignancies in 
the era of new antifungal agents (2001-2007): stable incidence 
but changing epidemiology of a still frequently lethal infection. 
Cancer 2009; 115: 4745-52. 

22.	 Pfaller MA, Castanheira M, Messer SA, Moet GJ, Jones RN. Vari-
ation in Candida spp. distribution and antifungal resistance 
rates among bloodstream infection isolates by patient age: 
report from the SENTRY Antimicrobial Surveillance Program 
(2008-2009). Diagn Microbiol Infect Dis 2010; 68: 278-83.

23.	 Garnacho-Montero J, Díaz-Martín A, García-Cabrera E, Ruiz 
Pérez de Pipaón M, Hernández-Caballero C, et al. Risk fac-
tors for fluconazole-resistant candidemia. Antimicrob Agents 

Chemother 2010; 54: 3149-54. 
24.	 Garey KW, Rege M, Pai MP, Mingo DE, Suda KJ, Turpin RS, et al. 

Time to initiation of fluconazole therapy impacts mortality in 
patients with candidemia: a multi-institutional study. Clin In-
fect Dis 2006; 43: 25–31. 

25.	 Taur Y, Cohen N, Dubnow S, Paskovaty A, Seo SK. Effect of An-
tifungal Therapy Timing on Mortality in Cancer Patients with 
Candidemia. Antimicrobial Agents and Chemotherapy 2009; 54: 
184-90.

26.	 Andes DR, Safdar N, Baddley JW, Playford G, Reboli AC, Rex JH, 
et al. Impact of Treatment Strategy on Outcomes in Patients 
with Candidemia and Other Forms of Invasive Candidiasis: A 
Patient-Level Quantitative Review of Randomized Trials. Clin 
Infect Dis 2012; 54: 1110-22.

27.	 Horn DL, Neofytos D, Anaissie EJ, Fishman JA, Steinbach WJ, 
Olyaei AJ, et al. Epidemiology and outcomes of candidemia in 
2019 patients: data from the prospective antifungal therapy al-
liance registry. Clin Infect Dis 2009; 48: 1695-703.

28.	 Fernandez Cruz A, Menarquez M, Pedromingo M, Pelaez T, Solis 
J, Rodriguez-Creixems M, et al. Candida Endocarditis: Yield of 
Echocardiogram in Patients with Candidemia. K 2172; ICAAC 
2010.

29.	 Marriott DJ, Playford EG, Chen S, Slavin M, Nguyen Q, Ellis D, 
et al. Australian Candidaemia Study. Determinants of mortality 
in non-neutropenic ICU patients with candidaemia. Crit Care 
2009; 13(4): R115. 

30.	 León C, Ruiz-Santana S, Saavedra P, Almirante B, Nolla-Salas 
J, Alvarez-Lerma F et al. A bedside scoring system (“Candida 
score”) for early antifungal treatment in nonneutropenic criti-
cally ill patients with Candida colonization. Crit Care Med 2006; 
34: 730-7.

31.	 Agvald-Ohman C, Klingspor L, Hjelmqvist H, Edlund C. Invasive 
candidiasis in long-term patients at a multidisciplinary inten-
sive care unit: Candida colonization index, risk factors, treat-
ment and outcome. Scand J Infect Dis 2008; 40: 145.

32.	 Piarroux R, Grenouillet F, Balvay P, Tran V, Blasco G, Millon L, 
et al. Assessment of pre-emptive treatment to prevent severe 
candidiasis in critically ill surgical patients. Crit Care Med 2004; 
32: 2443-9. 

33.	 Pittet D, Monod M, Suter PM, Frenk E, Auckenthaler R. Candida 
colonization and subsequent infections in critically ill surgical 
patients. Ann Surg 1994; 220: 751–8. 

34.	 León C, Ruiz-Santana S, Saavedra P, Galvan B, Blanco A, Cas-
tro C,Balasini C, et al.  Usefulness of the “Candida score” for 
discriminating between Candida colonization and invasive can-
didiasis in non-neutropenic critically ill patients: a prospective 
multicenter study. Crit Care Med 2009; 37: 1624-33. 

35.	 Denning DW, Kibbler CC, Barnes RA; British Society for Medi-
cal Mycology. British Society for Medical Mycology proposed 
standards of care for patients with invasive fungal infections. 
Lancet Infect Dis 2003; 3: 230-40.

36.	 Cuenca-Estrella M, Verweij PE, Arendrup MC, Arikan-Akdagli S, 
Bille J, Donnelly JP, et al. ESCMID Fungal Infection Study Group. 
ESCMID* guideline for the diagnosis and management of Can-
dida diseases 2012: diagnostic procedures. Clin Microbiol Infect 
2012; 18 Suppl 7:9-18.

37.	 Pemán J, Zaragoza R. Towards an early diagnosis of invasive 



EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

81 149Rev Esp Quimioter 2013;26(2):131-150

candidiasis in the critically ill patient. Rev Iberoam Micol 2012; 
29: 71-5.

38.	 Garnacho-Montero J, Díaz-Martín A, Ruiz-Pérez De Piappón 
M, García-Cabrera E. Invasive fungal infection in criticallyillpa-
tients. Enferm Infecc Microbiol Clin 2012; 30: 338-43. 

39.	 Gadea I, Cuenca-Estrella M. Recomendaciones para el diagnós-
tico micológico y estudios de sensibilidad a los antifúngicos. En-
ferm Infecc Microbiol Clin 2004; 22: 32-9. 

40.	 Montravers P, Dupont H, Gauzit R, Veber B, Auboyer C, Blin P, et 
al. Candida as a risk factor for mortality in peritonitis. Crit Care 
Med 2006; 34: 646-52. 

41.	 Ubeda A, Vázquez AL, Gil CL. Candida peritonitis. Enferm Infecc 
Microbiol Clin 2010; 28 (Suppl 2): 42-8.

42.	 Zaragoza R, Pemán J, Salavert M. Is the use of antifungal man-
agement advisable in critical patients with positive isolation of 
Candida spp.from intraabdominal clinical samples? Rev Iberoam 
Micol 2008; 25: 203-7. 

43.	 Dupont H, Paugam-Burtz C, Muller-Serieys C, Fierobe L, Cho-
sidow D, Marmuse JP, et al. Predictive factors of mortality due 
to polymicrobial peritonitis with Candida isolation in peritoneal 
fluid in critically ill patients. Arch Surg 2002; 137: 1341-6. 

44.	 Meersseman W, Lagrou K, Spriet I, Maertens J, Verbeken E, 
Peetermans WE, et al. Significance of the isolation of Candida 
species from airway samples in critically ill patients: a prospec-
tive, autopsy study. Intensive Care Med 2009; 35: 1526-31. 

45.	 Charles PE, Dalle F, Aube H, Doise JM, Quenot JP, Aho LS et al. 
Candida spp. colonization significance in critically ill medical 
patients: A prospective study. Intensive Care Med 2005; 31: 
393-400. 

46.	 Charles PE, Dalle F, Aho S, Quenot JP, Doise JM, Aube H, et al. 
Serum procalcitonin measurement contribution to the early 
diagnosis of candidemia in critically ill patients. Intensive Care 
Med 2006; 32: 1577-83. 

47.	 Martini A, Gottin L, Menestrina N, Schweiger V, Simion D, Vin-
cent JL. Procalcitonin levels in surgical patients at risk of candi-
demia. J Infect 2010; 60:425-30. 

48.	 Pemán J, Zaragoza R. Current diagnostic approaches to invasive 
candidiasis in critical care settings. Mycoses 2010; 53: 424-33.

49.	 Mikulska M, Calandra T, Sanguinetti M, Poulain D, Viscoli C. 
The use of mannan antigen and anti-mannan antibodies in the 
diagnosis of invasive candidiasis: recommendations from the 
Third European Conference on Infections in Leukemia. Crit Care 
2010; 14: R222. 

50.	 Mohr JF, Sims C, Paetznick V, Rodriguez J, Finkelman MA, Rex 
JH, et al. Prospective survey of (1-->3)-beta-D-glucan and its 
relationship to invasive candidiasis in the surgical intensive care 
unit setting. J Clin Microbiol 2011; 49: 58-61. 

51.	 Ostrosky-Zeichner L, Alexander BD, Kett DH, Vazquez J, Pappas 
PG, Saeki F, et al. Multicenter clinical evaluation of the (1-->3) 
beta-D-glucan assay as an aid to diagnosis of fungal infections 
in humans. Clin Infect Dis 2005; 41: 654-9. 

52.	 Zaragoza R, Pemán J, Quindós G, Iruretagoyena JR, Cuétara MS, 
Ramirez P, et al. Clinical significance of the detection of Can-
dida albicans germ tube-specific antibodies in critically ill pa-
tients. Clin Microbiol Infect 2009; 15: 592-5. 

53.	 Zaragoza R, Peman J, Quindós G, Iruretagoyena JR, Cuétara MS, 
Ramirez P, et al. Kinetic Patterns of Candida albicans Germ Tube 

Antibody (CAGTA) in Critically Ill Patients: Influence on Mortal-
ity. Clin Vaccine Immunol 2009; 16: 1527-8.

54.	 Klingspor L, Jalal S. Molecular detection and identification of 
Candida and Aspergillus spp. from clinical samples using re-
al-time PCR. Clin Microbiol Infect 2006; 12: 745-53.

55.	 McMullan R, Metwally L, Coyle PV, Hedderwick S, McCloskey B, 
O’Neill HJ, et al. A prospective clinical trial of a real-time poly-
merase chain reaction assay for the diagnosis of candidemia in 
nonneutropenic, critically ill adults. Clin Infect Dis 2008; 46: 
890-6.

56.	 Westh H, Lisby G, Breysse F, Boddinghaus B, Chomarat M, Gant 
V, et al. Multiplex real-time PCR and blood culture for identi-
fication of bloodstream pathogens in patients with suspected 
sepsis. Clin Microbiol Infect 2009; 15: 544-51.

57.	 Betts RF, Nucci M, Talwar D, Gareca M, Queiroz-Telles F, Bedi-
mo RJ. A Multicenter, Double-Blind Trial of a High-Dose Caspo-
fungin Treatment Regimen versus a Standard Caspofungin 
Treatment Regimen for Adults Patients with Invasive Candidi-
asis. Clin Infect Dis 2009; 48: 1676-84.

58.	 Pappas PG, Rotstein CMF, Betts RF, Nucci M, Talwar D, De Waele 
JJ, et al. Micafungin versus Caspofungin for Treatment of Can-
didemia and Other Forms of Invasive Candidiasis. Clin Infect Dis 
2007; 45: 883-93.

59.	 Pfaller MA, Diekema DJ, Andes D, Arendrup MC, Brown SD, 
Lockhart SR, et al. CLSI Subcommittee for Antifungal Testing. 
Clinical breakpoints for the echinocandins and Candida revisit-
ed: integration of molecular, clinical, and microbiological data 
to arrive at species-specific interpretive criteria. Drug Resist Up-
dat 2011; 14: 164-76.

60.	 Kale-Pradhan PB, Morgan G, Wilhelm SM, Johnson LB. Compar-
ative Efficacy of Echinocandins and Nonechinocandins for the 
Treatment of Candida parapsilosis Infections: A Meta-analysis. 
Pharmacotherapy 2010; 30: 1207-12.

61.	 Huynh N, Peggy Chang HY, Bordoli-Gerogiannis SB. Ocular In-
volvement in Hospitalized Patients with Candidemia: Analysis at 
a Boston Tertiary Care Center. Ocular Inmunology Inflammation 
2012; 20: 100-03. 

62.	 Oude Lashof AML, Rothova A, Sobel JD, Ruhnke M, Pappas PG, 
Viscoli C, et al. Ocular Manifestations of Candidemia. Cin Infect 
Dis 2011; 53: 262-8. 

63.	 Riddell IV J, Comer GM and Kauffman CA. Treatment of En-
dogenous Fungal Endophthalmitis: Focus on New Antifungal 
Agents. Clin Infect Dis 2011; 52: 648-53. 

64.	 Nucci M, Anaissie E, Betts RF, Dupont BF, Wu C, Buell DN. Ear-
ly Removal of Central Venous Catheter in Patients with Can-
didemia Does Not Improve Outcome: Analysis of 842 Patients 
from 2 Randomized Clinical Trial. Clin Infect Dis 2010; 51: 295-
303.

65.	 Mermel LA, Allon M, Bouza E, Craven DE, Flynn P, O’Grady NP, 
et al. Clinical Practice Guidelines for the Diagnosis and Man-
agement of Intravascular Catheter-Related Infection: 2009 Up-
date by Infectious Diseases Society of America. Clin Infect Dis 
2009; 49: 1-45.

66.	 Wang JL, Chang CH, Young-Xu Y and Chang KA.Systematic Re-
view and Meta-analysis of the Tolerability and Hepatotoxicity of 
Antifungals in Empirical and Definitive Therapy for Invasive Fun-
gal Infection. Antimicrob Agent Chemother 2010; 54: 2409-19.



EPICO PROJECT. Development of educational recommendations using the DELPHI technique on invasive 
candidiasis in non- neutropenic critically ill adult patients

THE EPICO PROJECT GROUP

150 82Rev Esp Quimioter 2013;26(2):131-150

67.	 Zuluaga Rodríguez A, de Bedout Gómez C, Agudelo Restrepo 
CA, Hurtado Parra S, Arango Arteaga M, Restrepo Moreno A, et 
al Sensibilidad a fluconazol y voriconazol de especies de Candi-
da aisladas de pacientes provenientes de unidades de cuidados 
intensivos en Medellín, Colombia (2001–2007). Rev Iberoam 
Micol 2010; 27: 125–9.

68.	 Collins CD, Eschenauer GA, Salo SL, Newton DW. To Test or Not 
To Test: a Cost Minimization Analysis of Susceptibility Testing 
for Patients with Documented Candida glabrata Fungemias. J 
Clin Microbiol 2007; 45: 1884-8. 

69.	 Shah DN, Yau R, Weston J, Lasco TM, Salazar M, Palmer HR, et 
al. Evaluation of antifungal therapy in patients with candidae-
mia based on susceptibility testing results: implications for an-
timicrobial stewardship programmes. J Antimicrob Chemother 
2011; 66: 2146-51. 

70.	 Fukuoka T, Johnston DA, Winslow CA, de Groot MJ, Burt C, 
Hitchcock CA, et al.  Genetic Basis for Differential Activities of 
Fluconazole and Voriconazole against Candida krusei. Antimi-
crob Agents Chemother 2003; 47: 1213-9.


