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Aims: To identify key clinical knowledge to elaborate a set of recommendations, with a high level of
consensus, necessary for the approach to fungal infections in critically-ill hematology patients.
Methods: A Spanish prospective questionnaire, which measures consensus through the Delphi technique,
was anonymously answered and e-mailed by 30 multidisciplinary national experts, all specialists in
Candida fungal invasive infections from six scientific national societies; intensivists, anesthesiologists, microbio-
Aspergillus logists, pharmacologists and specialists in infectious diseases. They responded to 10 questions prepared
Galactomannan by the coordination group after a thorough review of the literature published in the last few years. For
a category to be selected, the level of agreement among the experts in each category must be equal to
or greater than 70%. In a second round, 73 specialists attended a face-to-face meeting held after extract-
ing the recommendations from the chosen topics, and validated the pre-selected recommendations and
derived algorithm.

Results: Assess administering antifungal treatment to patients with high/medium risk factors and fever
for over 4 days after onset of antibiotic therapy, and in the event of negative galactomannan or if no detec-
tion analysis has been performed and no relevant findings in the sinus and chest computed tomography
(CT) have been detected, (1) in the case the patient did not receive prophylaxis, or was administered flu-
conazole, caspofungin treatment is recommended; (2) in the event the patient received prophylaxis with
an azole with activity against filamentous fungi, the administration of liposomal amphotericin B is rec-
ommended and caspofungin as second choice therapy; (3) in the event that the prophylaxis received was
an echinocandin, liposomal amphotericin B therapy is recommended and voriconazole as second choice.
Assess administering antifungal treatment in patients with high/medium risk factors and fever for more
than 4 days after onset of antibiotic therapy, and in the event of a positive galactomannan and/or sinus
and chest CT suggests fungal infection caused by filamentous fungi, (1) in the event the patient did not
receive antifungal prophylaxis or was administered fluconazole, the recommended treatment of choice
is voriconazole or liposomal amphotericin B; (2) if the patient received prophylaxis with an azole with
activity against filamentous fungi, the administration of liposomal amphotericin B with caspofungin is
recommended and monotherapy with liposomal amphotericin B or the combination of voriconazole and
anidulafungin are recommended as second choice therapies; (3) in the event an echinocandin was admin-
istered as prophylaxis, liposomal amphotericin B or voriconazole are the recommended treatments of
choice. Consider the administration of antifungal treatment in patients with high/medium risk factors and
fever for more than 4 days after onset of antibiotic therapy, and in the event of a negative galactomannan
and the sinus and chest CT suggests fungal infection caused by filamentous fungi, (1) if the patient
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did not receive prophylaxis or was administered fluconazole, the recommended treatment of choice is
liposomal amphotericin B or voriconazole; (2) in the case the patient received prophylaxis with an azole
with activity against filamentous fungi, the administration of liposomal amphotericin B is recommended
as first choice therapy and liposomal amphotericin B combined with caspofungin as second choice; (3) in
the event an echinocandin was administered as prophylaxis, liposomal amphotericin B or voriconazole
are the recommended treatments of choice.
Conclusions: The empirical antifungal approach in critically-ill hematology patients requires the applica-
tion of the broad range of knowledge and skills described in our recommendations and algorithm. These
recommendations, based on the DELPHI methodology, may help to identify potential patients, standardize
their management and improve overall prognosis.

© 2016 Asociacion Espaiiola de Micologia. Published by Elsevier Espaiia, S.L.U. All rights reserved.

EPICO 3.0. Tratamiento antifiingico empirico en pacientes hematolégicos
en estado critico

RESUMEN

Antecedentes: Aunque en la tltima década se ha observado una mejora en el tratamiento de la micosis
invasiva, todavia existen numerosas controversias en el tratamiento antifingico empirico del paciente
hematolégico en estado critico.
Objetivos: Identificar los principales conocimientos clinicos y elaborar recomendaciones con un alto
grado de consenso, necesarias para el abordaje de la micosis invasiva en el paciente hematolégico en
estado critico.
Métodos: Se ha empleado un cuestionario prospectivo espafiol, que mide el consenso mediante la técnica
Delphi. Se llevé a cabo de forma anénima y por correo electrénico con 30 expertos multidisciplinarios
nacionales, especialistas en micosis invasivas de seis sociedades cientificas nacionales, incluyendo inten-
sivistas, anestesistas, microbiélogos, farmacélogos y especialistas en enfermedades infecciosas, los cuales
respondieron a 10 preguntas preparadas por el grupo de coordinacion, tras una revision exhaustiva de la
bibliografia de los tltimos afios. El grado de acuerdo alcanzado entre los expertos en cada una de las cat-
egorias deberia ser igual o superior al 70% para ser seleccionada. En una segunda fase, después de extraer
las recomendaciones de los temas seleccionados, se celebré una reunién presencial con 73 especialistas
y se les solicit6 la validacion de las recomendaciones preseleccionadas y del algoritmo derivado de estas.
Resultados: Se evalda la administracién de tratamiento antifingico en pacientes hematolégicos con
factores de riesgo alto/medio y fiebre de mas de 4 dias después del inicio del tratamiento antibiético si
el galactomanano es negativo o no se ha realizado, y la TC de senos y térax no aporta datos relevantes: 1)
si no recibian profilaxis o era con fluconazol, se recomienda realizar un tratamiento con caspofungina;
2) en caso de que el paciente reciba profilaxis con un azol con actividad contra hongos filamentosos, la
recomendacién es la utilizacién de anfotericina B liposémica y como segunda opcién, caspofungina, o 3)
en el supuesto de que la profilaxis que reciba sea una equinocandina, la recomendacién de tratamiento
seria la anfotericina B liposémica y como alternativa el voriconazol. En pacientes con factores de
riesgo alto/medio y fiebre de mas de 4 dias después del inicio del tratamiento antibiético, si el galac-
tomanano es positivo y/o la TC de senos y térax sugiere infeccion por hongos filamentosos: 1) si el paciente
no recibe profilaxis o es esta es con fluconazol, la recomendacion es utilizar como tratamiento voricona-
zol o anfotericina B liposémica; 2) si la profilaxis que recibe es con un azol con accién contra hongos
filamentosos, la recomendacién es la utilizacién de anfotericina B liposémica con caspofungina y como
alternativa anfotericina B liposémica en monoterapia o la combinacién voriconazol con anidulafungina,
o0 3) si la profilaxis es con una equinocandina, la recomendacién de tratamiento es emplear anfotericina
B liposémica o voriconazol. En pacientes con factores de riesgo alto/medio y fiebre de mas de 4 dias
después del inicio del tratamiento antibidtico, si el galactomanano es negativo y la TC de senos y térax
sugiere infecciéon por hongos filamentosos: 1) si el paciente no recibe profilaxis o es con fluconazol, la
recomendacién es utilizar como tratamiento anfotericina B liposémica o voriconazol; 2) si la profilaxis que
recibe es con un azol con accién contra hongos filamentosos, la recomendacién es utilizar anfotericina B
liposémica y como alternativa anfotericina B liposémica combinada con caspofungina, o 3) si la profilaxis
es con una equinocandina, la recomendacién de tratamiento es anfotericina B liposémica o voriconazol.
Conclusiones: Elabordaje del tratamiento antifingico empirico del paciente critico hematoldgico requiere
la aplicacién de los conocimientos y destrezas que se detallan en nuestras recomendaciones y en el algo-
ritmo desarrollado. Estas recomendaciones basadas en la metodologia Delphi pueden ayudar a identificar
a los potenciales pacientes, estandarizar su tratamiento en conjunto y mejorar su pronéstico.

© 2016 Asociacion Espariola de Micologia. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos

reservados.

Patients with hematologic malignancies have a high risk of population.? Despite the improvement in early diagnosis and
acquiring invasive fungal infection (IFI).?2 Aspergillus and Can- the use of new antifungal drugs, the mortality rate associ-
dida are the most prevalent pathogens in oncohematological ated to invasive candidiasis (IC) and to invasive aspergillosis
patients, and thus, the cause of more than 95% of IFIs in this (IA) in patients suffering from malignant blood diseases and in
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transplant hematopoietic cell recipients continues significantly
high_l(),lz,lﬁ

Since the nineties, due to the use of fluconazole as a prophy-
laxis therapy, the incidence of IC has decreased significantly in
hematology patients.?? However, mortality associated to IC has
remained stable, ranging between 20% and 50%.?' On the other
hand, the incidence of probable or proven IFI caused by filamen-
tous fungi, especially IA in high-risk hematology patients, has been
established between 4% and 22%.2% This is certainly a relevant
aspect, as the rate of mortality due to IA is superior to 70% in
cases of delayed diagnoses.?’” The precise diagnosis of IFI, par-
ticularly IA, continues to be quite problematic in patients with
malignant blood disease, with unspecific signs and symptoms that
may appear late?. Prevention strategies against IFI in hemato-
logy patients include the combination of environmental measures
and pharmacological prophylaxis.® Although the incidence of 1A
in high-risk patients has decreased thanks to the use of highly
effective prophylactic treatments, it is difficult to diagnose due to
the low sensitivity that biomarkers achieve in this patient pop-
ulation undergoing prophylaxis. Therefore, empirical antifungal
therapies are a common practice in critically-ill patients while a
precise diagnosis is confirmed.!® In this context, IFIs in critically-
ill hematology patients are an excellent target for using empirical
antifungal therapies.?! This research study mainly aims to analyze
the current situation of empirical antifungal treatment in critically-
ill hematology patients admitted to hospitals in Spain, and also to
obtain a set of therapeutic recommendations for different scenarios
through the DELPHI methodology. For this purpose, a panel includ-
ing specialists from six scientific societies was formed; Spanish
Society of Mycology (AEM), as the promoter; the Spanish Soci-
ety of Infectious Diseases and Clinical Microbiology (SEIMC); the
Spanish Society of Anesthesiology, Reanimation and Pain Thera-
peutics (SEDAR); the Spanish Society of Intensive and Critical Care
Medicine and Coronary Units (SEMICYUC); the Spanish Society of
Chemotherapy (SEQ); the Spanish Society of Hospital Pharmacies
(SEFH) - all with broad experience in the treatment of critically-ill
patients. They were requested to answer a questionnaire drafted
by the seven coordinators responsible for this research, who had
previously conducted a thorough review of the existing literature,
as was performed in the two previous editions of this project.2%-30
In a second round, and after the elaboration of the resulting rec-
ommendations by the group of coordinators, a second analysis was
requested in a face-to-face meeting in which 73 specialists from all
around the country who care for critically-ill hematology patients,
validated the pre-selected recommendations and the derived algo-
rithm through a voting procedure. The panel was made up of 30
specialists from different geographic locations in our country from
six scientific societies involved in the research. The criteria followed
for their inclusion was their experience in the investigation of IFIs,
as well as their experience in antifungal treatment in critically-ill
hematology patients. The Delphi methodology was used for the
development of this study to optimize the consultation process
of the 30 panel members. More specifically, thanks to the Delphi
methodology, we were able to learn the groups’ opinions; not only
those of a given individual, but the opinion of each of the experts in
different areas of information suggested by the coordinators. The
level of consensus required was equal or higher than 70% (21 out
of 30) in Top 4 (score of 7 points or more) of the total number of
experts consulted in each question. A total of 10 questions, all posed
by the coordinators (Annex 1), were evaluated by the experts using
a metric scale. The study methodology was based on the develop-
ment of two phases aimed to discover the level of consensus of each
question. In the first phase, on May 19 and 26, 2014, 30 specialists
(Annex 2) participating in the research anonymously answered the
8 questions included in the online questionnaire. The second phase
consisted of a meeting held on June 26, 2014 in which 23 of the

28 participants anonymously answered the 2 remaining questions
on the questionnaire. The coordinators, who were responsible for
the systematic research of the literature to elaborate the questions,
did not answer the questionnaire. Thereafter, as mentioned above,
recommendations and an algorithm were produced and validated
by 73 experts in a face-to-face meeting held on September 25,2014
(Annex 3).

Results

1. Assess administering antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment, and in the event of a negative galactomannan or
if no detection analysis was performed and no relevant findings were
detected in the paranasal sinuses and thorax computed tomography
(CT). In this scenario azole prophylaxis against filamentous fungi was
administered.

In this respect, the following answers were provided by the
coordinators: Amphotericin B lipid complex; none, in the event
the patients were stable; micafungin; voriconazole; liposomal
amphotericin B; caspofungin.

Rationale. The clinical practice guidelines of the 3rd European
Conference on Infections in Leukemia (ECIL-3) recommend the
administration of antifungal empirical treatment in this situation
with a moderate degree of evidence. Even though caspofungin, and
liposomal amphotericin B are the antifungal drugs with the highest
degree of scientific evidence,”* the administration of caspofungin
is the empirical treatment of choice due to its better tolerability.
Most of the panel members (75%) agreed it is appropriate to
administer caspofungin as part of an empirical antifungal therapy
in this situation. More specifically, on a scale of 0 to 10, where 10
stands for the maximum degree of agreement, 21 out of a total
28 specialists granted 7 points or more to the use of caspofungin,
whereas a consensual agreement was reached (Top>70%). In
contrast, no agreement was reached (Top < 70%) when considering
not to administer an antifungal therapy when the patients were
stable (12 answers with 7 points or more; Top 4: 42%) or the use
of liposomal amphotericin B (18; 64.3%), voriconazole/17; 60.7%),
micafungin (15; 53.6%) and amphotericin B lipid complex (8;
28.6%).

2. Assess administering antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment, and in the event of a negative galactomannan
or if no detection analysis was performed and no relevant findings
were detected in the sinuses and thorax computed tomography (CT).
In this scenario azole prophylaxis against filamentous fungi was
administered.

In this respect, the following answers were provided by the
coordinators: Amphotericin B lipid complex; none, in the event
the patients were stable; micafungin; voriconazole; liposomal
amphotericin B; caspofungin.

Rationale. IFIs in patients receiving posaconazole prophylaxis are
not very frequent and are associated to a worse prognosis.!! In case
of a negative result for galactomannan antigen (a situation which
may be due to its lower susceptibility to azoles) and with no radio-
logical evidence to justify IFI in a critically-ill patient treated with
broad spectrum azole prophylaxis, the antifungal therapy must be
effective against a possible azole resistant Candida, Aspergillus or
other fungi.'’!? Although, there is a lack of randomized studies
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in which this situation has been analyzed, liposomal amphotericin
B could be considered the treatment of choice. In patients with
a low incidence of non-Aspergillus filamentous fungi, caspofungin
could be an alternative therapy.'>2428 Under the above men-
tioned circumstances, the great majority of the experts agreed on
the appropriateness of administering empirical antifungal therapy
with liposomal amphotericin B or with caspofungin. Specifically,
on a scale of 0-10, in which 10 stands for the highest level of agree-
ment, 23 out of 28 specialists (82.1%) granted 7 points or more to the
use of liposomal amphotericin B, and 21 specialists (75%) achieved
the same level of agreement with respect to the use of caspofungin.
Thus, a high level of consensus for both antifungal therapies was
achieved (Top 4 > 70%).

In contrast, no consensus was reached (Top 4<70%) when
considering not to administer an antifungal therapy when the
patients were stable (8 answers with 7 or more points; Top 4:
28.6%) or the use of micafungin (14; 50%) and amphotericin B lipid
complex (13; 46.4%).

3. Consider the administration of antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment, and in the event of a negative galactomannan or
if no detection analysis was performed and no relevant information
from sinuses and thorax CT was detected. Under these circumstances,
echinocandin prophylaxis against filamentous fungi was administered.

The following answers were provided by the coordinators:
amphotericin B lipid complex, none in the event the patients were
stable, voriconazole, liposomal amphotericin B.

Rationale. The administration of prophylactic echinocandin anti-
fungal therapy implies the risk of echinocandin resistance.'® In the
case of a negative galactomannan antigen (a situation which may
be due to its variable sensitivity or to the use of candins) and in the
absence of radiological evidence which justifies IFI in critically-ill
patients on an echinocandin prophylactic treatment, the antifun-
gal therapy must be effective against a possible azole resistant
to Candida, Aspergillus or other filamentous fungus.>!> Although
there is a lack of randomized studies analyzing this situation, the
treatment of choice could be liposomal amphotericin B.'32428 The
great majority of the panel members believed that it is appropriate
to prescribe liposomal amphotericin B and voriconazole as a
suitable antifungal therapy in this population. Specifically, on a
scale of 0-10, in which 10 stands for the highest level of agreement,
22 out of the 28 specialists (78.6%) granted 7 or more points to
the use of liposomal amphotericin B, and 20 specialists (71.4%)
achieved the same level of agreement with respect to the use of
voriconazole, Thus, a high level of consensus for both antifungal
therapies was achieved (Top 4 > 70%). In contrast, consensus was
not reached (Top 4<70%) when evaluating not to administer an
antifungal treatment when the patients were stable (7 answers
with 7 or more points; Top 4: 25%) or the use of amphotericin B
lipid complex (13; 46,4%).

4. Evaluate administering antifungal treatment in patients with
high/medium risk factors on antibiotic treatment and with a positive
galactomannan and/or presence of filamentous fungi infection evi-
denced from sinuses and thorax CT. In this scenario fluconazole or no
prophylaxis was administered.

The following answers were provided by the coordinators:
amphotericin B lipid complex, voriconazole, amphotericin B lipo-
somal, caspofungin.

Rationale. The situation described in the heading outlines a clinical
situation that requires early therapy and compulsory treatment
against Aspergillus.!:'# Therapeutic guidelines and documents of
consensus establish the administration of voriconazole as the treat-
ment of choice in the presence of evidence in this situation.?92425
The great majority of the specialists considered that it is appropri-
ate to prescribe voriconazole and liposomal amphotericin B as an
empirical antifungal therapy in this population of patients. Specif-
ically, on a scale of 0-10 points, in which 10 stands for the highest
level of agreement, 26 out of the 28 specialists (92.9%) granted
7 or more points to the use of voriconazole in this situation; an
opinion shared by 25 specialists (89.3%) in the case of liposomal
amphotericin B. Therefore, high consensus was reached regarding
both antifungal drugs (Top 4 > 0%). In contrast, consensus was not
reached (Top 4 <70%) when evaluating antifungal treatment with
caspofungin (18 responses with 7 or more points; Top 4: 64.3%) or
with amphotericin B lipid complex (16; 57.1%) in this situation.

5. Assess administering antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment and with a positive galactomannan and/or
presence of filamentous fungi infection evidenced by sinuses and
thorax CT. In this situation azole prophylaxis against filamentous
fungi was administered.

The following answers were provided by the coordinators: lipo-
somal amphotericin B, liposomal amphotericin B+ caspofungin,
voriconazole + anidulafungin, voriconazole + caspofungin.

Rationale. Breakthrough invasive aspergillosis in patients receiving
broad spectrum azoles is not common (<3%). In this situation, in
the event of a positive galactomannan, IA may be due to a lack
of appropriate antifungal concentrations in serum.” Although
there are no randomized studies analyzing this situation, the
treatment of choice could be liposomal amphotericin B, whereas
the combination of 2 antifungals is considered an alternative
therapy while awaiting a confirmed etiological diagnosis.>:?24.25
The great majority of the experts agreed on the appropriateness of
administering liposomal amphotericin B, either in monotherapy
or in combination with caspofungin; or also the combined therapy
of voriconazole +anidulafungin. Specifically, on a scale of 0-10
points, in which 10 stands for the highest level of agreement, 23
out of the 25 specialists (92%) granted 7 points or more to the
appropriateness of the combination of liposomal amphotericin
B+ caspofungin in this situation; an opinion shared by 19 experts
(76.0%) for the administration of liposomal amphotericin B in
monotherapy or the combination of voriconazole +anidulafungin.
High consensus regarding the three above mentioned therapeutic
alternatives was achieved (Top 4 > 70%). In contrast, no consensus
was reached (Top 4 <70%) when evaluating the administration of
a combined therapy of voriconazole +caspofungin (16 out of 25
answers with 7 points or more; Top 4: 64%) or monotherapy with
voriconazole (7; 28%) in this situation.

6. Assess administering antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment and with a positive galactomannan and/or suspi-
cion of filamentous fungi infection evidenced from sinuses and thorax
CT. In this scenario, echinocandin prophylaxis was administered.

The following answers were provided by the coordinators:
amphotericin B lipid complex, voriconazole, liposomal ampho-
tericin B.
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Rationale. Although there are no randomized studies in which
breakthrough IFI in patients receiving echinocandin prophy-
laxis treatment or empirical treatment has been analyzed,
voriconazole!” may be considered the treatment of choice in
case of a breakthrough IFI with evidence of aspergillosis in this
population.®?242> Liposomal amphotericin B may also be an
alternative and the first therapeutic choice in case of suspicion
of the presence of non-Aspergillus filamentous fungi.>?2425 The
great majority of the experts participating in the research posi-
tively valued the administration of liposomal amphotericin B and
voriconazole as empirical antifungal treatment in this situation.
Specifically, on a scale of 0-10 points, in which 10 stands for
the highest level of agreement, 26 out of the 28 members of the
panel (92.9%) granted 7 points or more to the appropriateness of
a treatment with liposomal amphotericin B in this situation; an
opinion shared by 25 specialists (89.3%) in the case of voriconazole.
High consensus was achieved regarding both antifungal drugs
(Top 4 > 70%). In contrast, no consensus was reached (Top 4 <70%)
when considering the use of amphotericin B lipid complex (16
out of 28 responses with 7 or more points; Top 4: 57.1%) in this
situation.

7. Assess the administration of antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment and with a negative galactomannan and presence
of filamentous fungi infection evidenced from sinuses and/or thorax
CT. Under these circumstances, fluconazole or no prophylaxis was
administered.

The following answers were provided by the coordinators:
amphotericin B lipid complex, voriconazole, liposomal ampho-
tericin B, caspofungin.

Rationale. In this situation, and in cases in which the galactoman-
nan technique used complied with the established standards,
the possibility of IFI caused by non-Aspergillus filamentous fungi
should be taken into account. Thus, the best therapeutic choice
is the administration of liposomal amphotericin B.>%1°2425 The
great majority of the specialists believed that it is appropriate
to prescribe voriconazole and liposomal amphotericin B as an
empirical antifungal treatment in this population of patients.
Specifically, on a scale of 0-10 points, in which 10 stands for the
highest level of agreement, 25 out of the 28 members of the panel
(89.3%) granted 7 points or more to the use of voriconazole or
liposomal amphotericin B in this population, whereas consensus
was reached regarding the use of both antifungal drugs (Top
4 >70%). In contrast, no consensus was reached when evaluating
antifungal treatment with caspofungin (16 answers with 7 points
or more; Top 4: 57.1%) or with amphotericin B lipid complex (15;
53.6%) in this situation.

8. Evaluate the administration of antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment and in the event of a negative galactomannan and
suspicion of filamentous fungi infection evidenced from sinuses and/or
thorax CT. In this scenario, azole prophylaxis against filamentous
fungi was administered.

The following answers were provided by the coordinators: lipo-
somal amphotericin B, liposomal amphotericin B+ caspofungin,
voriconazole +caspofungin, voriconazole +anidulafungin, vori-
conazole.

Rationale. In this situation, in the event the patient has received
azoles with activity against Aspergillus, the possibility of IFI caused
by non-Aspergillus filamentous fungi>®!> should be taken into
account. The galactomannan technique could be negative in
patients receiving azoles against Aspergillus or negative because of
its low sensitivity, therefore IA is not totally excluded. In this situa-
tion, the treatment of choice is liposomal amphotericin B,° although
the combined therapy of liposomal amphotericin B+ caspofungin
could also be considered due to the additive/synergistic effect
it shows in vitro against mucorales.2® The great majority of the
experts (96.0%) positively valued the administration of liposomal
amphotericin B in this situation. Specifically, on a scale of 0-10
in which 10 stands for the highest level of agreement, 24 out of
the 25 specialists granted 7 points or more to the appropriateness
of a therapy with liposomal amphotericin B in this population;
80% of the experts validated the combination of liposomal ampho-
tericin + caspofungin. (Top 4 >70%) In contrast, consensus was not
reached (Top 4 < 70%) when evaluating treatment with caspofungin
(17 answers out of 25 with 7 points or more; Top 4: 68.0%) in this
situation.

9. Assess administering antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment and with a negative galactomannan, as well as
suspicion of filamentous fungi infection evidenced by sinuses and/or
thorax CT. Under these circumstances, echinocandin prophylaxis was
administered.

The following answers were provided by the coordinators:
amphotericin B lipid complex, voriconazole, liposomal ampho-
tericin B.

Rationale. In this situation in which patients have been treated
with echinocandins the possibility of IFI caused by non-Aspergillus
filamentous fungi should be taken into account. Therefore, the
administration of liposomal amphotericin B is thought to be the
best therapeutic choice for this population.?6%1> The vast majority
of the experts participating in this research positively valued the
administration of liposomal amphotericin B and voriconazole as an
empirical antifungal therapy for this population. More specifically,
on a scale of 0-10 points, in which 10 stands for the highest level
of agreement, 25 out of the 28 members of the panel (89.3%)
granted 7 points or more to the appropriateness of a therapy with
liposomal amphotericin B in this situation; an opinion shared by
23 specialists in the case of a treatment with voriconazole (82.1%).
Hence, consensus was reached regarding both antifungal drugs
(Top 4 > 70%). In contrast, no consensus was reached (Top 4 <70%)
when evaluating the use of amphotericin B lipid complex (18
out of 28 answers with 7 or more points; Top 4: 64.3%) in this
situation.

10. Assess the administration of antifungal treatment in patients with
high/medium risk factors, fever for more than 4 days after initiating
antibiotic treatment and in the event of a positive galactomannan
and/or suspicion of infection caused by filamentous fungi, evidenced
by the results of sinuses or thorax CT. In this situation, the combined
treatment with caspofungin (together with either voriconazole or
liposomal amphotericin B) was considered.

The following answers were provided by the coordinators:
always, almost always, only in special situations, almost never,
never.
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Table 1
Recommendations for the empirical antifungal treatment of critically-ill hematology patients.

1) The administration of empirical antifungal treatment against yeasts and Aspergillus must be considered in critically-ill patients with high/medium IFI risk, persistent
fever in spite of the administration of broad spectrum antibiotics and who have not received prophylaxis against filamentous fungi, and in the event of a negative
galactomannan or if no analysis was performed and no relevant information from sinuses and thorax CT have been detected. In this situation caspofungin is the
treatment of choice.

2) The administration of empirical antifungal treatment with liposomal amphotericin B or caspofungin may be considered for critically-ill patients with high/medium
IFI risk, persistent fever despite the administration of broad spectrum antibiotics, in the event of a negative galactomannan or if no analysis was performed, and no
relevant information from thorax and sinuses CT has been detected, as well as receiving antifungal azole prophylaxis against filamentous fungi.

3) The administration of empirical antifungal treatment with liposomal amphotericin B may be taken into consideration in critically-ill patients with high/medium IFI
risk, persistent fever in spite of the administration of broad spectrum antibiotics, with a negative galactomannan or no analysis performed, and in the event no
relevant information from thorax and sinuses CT has been detected, as well as receiving echinocandin prophylaxis.

4) Voriconazole or liposomal amphotericin B are the treatment of choice for critically-ill patients with persistent fever in spite of the administration of broad spectrum
antibiotics, with positive galactomannan and/or suspicion of filamentous fungi infection evidenced by sinuses and thorax CT and who are not receiving antifungal
prophylaxis against filamentous fungi.

5) Liposomal amphotericin B could be the treatment of choice for critically-ill patients with high/medium IFI risk, receiving antifungal prophylaxis against filamentous
fungi, and in the event of a positive galactomannan antigen and/or suspicion of infection caused by filamentous fungi. Antifungal combined therapy could be taken
into account in some situations.

6) In critically-ill patients with high/medium IFI risk receiving antifungal prophylaxis with echinocandins meanwhile an etiologic diagnosis is made, and in the case of a
positive galactomannan antigen and/or suspicion of infection caused by filamentous fungi evidenced by the CT, voriconazole is the treatment of choice in patients
suffering from fungal breakthrough infection suspicious of aspergillosis. Liposomal amphotericin B would be the alternative and first choice if there was suspicion of
the presence of non-Aspergillus filamentous fungi.

7) Liposomal amphotericin B or voriconazole is the treatment of choice for critically-ill patients with high/medium IFI risk, persistent fever despite the administration
of broad spectrum antibiotics, with a negative galactomannan antigen and radiological image suggesting IFI, and who are not receiving antifungal prophylactic
treatment against filamentous fungi.

8) Liposomal amphotericin B, in monotherapy or in combination, is the treatment of choice for critically-ill patients with a high/medium IFI risk, persistent fever in
spite of the administration of broad spectrum antibiotics, with a negative galactomannan and radiological findings that suggest IFI, and who are on extended
spectrum prophylactic antifungal treatment against filamentous fungi.

9) Liposomal amphotericin B is the treatment of choice for critically-ill patients with a high/medium IFI risk, persistent fever in spite of the administration of broad
spectrum antibiotics, with a negative galactomannan antigen and radiological findings that suggest IFI, and who are receiving echinocandin prophylaxis.

High/medium risk
Fever >4 d + antibiotic therapy

Galactomannan: Positive Galactomannan: Negative
and/or and/or and
Sinuses/thorax CT scan not suggesting Sinuses/thorax CT scan suggesting Sinuses/thorax CT scan suggesting
filamentous fungi filamentous fungi filamentous fungi

Galactomannan: Negative/no test performed

No prophylaxis Posaconazole
SR 9 Echinocandin 9
or voriconazole or voriconazole

No prophylaxis Posaconazole - . . Posaconazole . .
prophy! Echinocandin No prophylaxis . Echinocandin
voriconazole

fluconazole prophylaxis BREBVEXS fluconazole prophylaxis PEEEES e prophylaxis EREHVSE
Liposomal

amphotericin B Liposomal

Liposomal Liposomal Voriconazole + Caspofungin Liposomal Liposomal amphotericin B Liposomal

Caspofungin amphotericin b amphotericin b . . amphotericin B amphotericin B _ amphotericin B
Liposomal Liposomal Liposomal
Caspofungin Voriconazole amphotericin B amphotericin B Voriconazole Voriconazole amphotericin B Voriconazole
Voriconazole + Caspofungin

+ Anidulafungin

Fig. 1. Selection of empirical antifungal therapy in critically-ill hematology patients.
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Rationale. Combination treatment with caspofungin must be con-
sidered in special situations. This is the case of the combination
with liposomal amphotericin B as a therapeutic alternative in
patients receiving a prophylactic azole treatment against filamen-
tous fungi, with positive galactomannan and/or sinuses and thorax
CT suggesting an infection caused by filamentous fungi.??2425
This combination could also be beneficial for patients with neg-
ative galactomannan and/or sinuses and thorax CT suggesting
infection caused by filamentous fungi, receiving a prophylactic
azole treatment against filamentous fungi due to the in vitro syn-
ergistic/additive effect against mucorales.?® All panel members
disagreed that the administration of a combined treatment of
caspofungin with voriconazole or with liposomal amphotericin B
can never be used in this population - “never” -. In fact, most of the
experts (71.4%) considered that the above mentioned combined
treatment with caspofungin is only indicated in special situa-
tions. Specifically, on a scale of 0-10 points, in which 10 stands
for the highest level of agreement, 20 of the 28 members of the
panel granted 7 points or more to this regard, therefore consensus
was reached (Top 4 > 70%) On the other hand, consensus was not
achieved when considering the appropriateness of administering
combined therapy with caspofungin in every situation in this pop-
ulation - “always” - (1 out of 28 answers with 7 points or more; Top
4:3.6%), in nearly all situations - “almost always” - Top 4: 3.6%), or
in a number of limited situations - “almost never” - (2; 7.1%).

Recommendations and algorithm

Once the results from the Delphi methodology applied to empir-
ical antifungal treatment in critically-ill hematology patients were
known, the 9 recommendations exhibited in Table 1 were extracted
as conclusions. They were based on the questions that achieved
a degree of agreement equal or over 70%. Thereafter, the recom-
mendations and derived algorithm (Fig. 1) were validated in a
face-to-face meeting with the hospital experts.
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