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ABSTRACT

Background: Although over the past decade the management of invasive fungal infection has improved,
considerable controversy persists regarding antifungal prophylaxis in solid organ transplant recipients.
Aims: To identify the key clinical knowledge and make by consensus the high level recommendations
required for antifungal prophylaxis in solid organ transplant recipients.

Methods: Spanish prospective questionnaire, which measures consensus through the Delphi technique,
was conducted anonymously and by e-mail with 30 national multidisciplinary experts, specialists in
invasive fungal infections from six national scientific societies, including intensivists, anesthetists, micro-
biologists, pharmacologists and specialists in infectious diseases that responded to 12 questions prepared
by the coordination group, after an exhaustive review of the literature in the last few years. The level
of agreement achieved among experts in each of the categories should be equal to or greater than 70%
in order to make a clinical recommendation. In a second term, after extracting the recommendations of
the selected topics, a face-to-face meeting was held with more than 60 specialists who were asked to
validate the pre-selected recommendations and derived algorithm.

Measurements and primary outcomes: Echinocandin antifungal prophylaxis should be considered in liver
transplant with major risk factors (retransplantation, renal failure requiring dialysis after transplantation,
pretransplant liver failure, not early reoperation, or MELD >30); heart transplant with hemodialy-
sis, and surgical re-exploration after transplantation; environmental colonization by Aspergillus, or
cytomegalovirus (CMV) infection; and pancreas and intestinal transplant in case of acute graft rejection,
hemodialysis, initial graft dysfunction, post-perfusion pancreatitis with anastomotic problems or need
for laparotomy after transplantation. Antifungal fluconazole prophylaxis should be considered in liver
transplant without major risk factors and MELD 20-30, split or living donor, choledochojejunostomy,
increased transfusion requirements, renal failure without replacement therapy, early reoperation, or
multifocal colonization or infection with Candida; intestinal and pancreas transplant with no risk factors
for echinocandin treatment. Liposomal amphotericin B antifungal prophylaxis should be considered in
lung transplant (inhalant form) and liver transplant with major risk factors. Antifungal prophylaxis with
voriconazole should be considered in lung transplant, and heart transplant with hemodialysis, surgical
re-exploration after transplantation, environmental colonization by Aspergillus, or CMV infection.
Conclusions: The management of antifungal prophylaxis in solid organ transplant recipients requires
the application of knowledge and skills that are detailed in our recommendations and the algorithm
developed therein. These recommendations, based on the DELPHI methodology, may help to identify
potential patients, standardize their management and improve overall prognosis.
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EPICO 3.0. Profilaxis antifiingica en el paciente trasplantado de érgano sélido

RESUMEN

Antecedentes: Aunque en la dltima década se ha observado una mejora en el tratamiento de la infec-
cién fangica invasiva, todavia existen numerosas controversias en la profilaxis antifingica del paciente
trasplantado de érgano sélido.
Objetivos: Identificar los principales conocimientos clinicos y elaborar recomendaciones con un alto nivel
de consenso, necesarias para la profilaxis antifiingica del paciente trasplantado de érgano sélido.
Métodos: Se realiz6 un cuestionario prospectivo espafiol, que valora el consenso mediante la técnica
Delphi. El cuestionario se llevé a cabo de forma anénima y por correo electrénico con 30 expertos mul-
tidisciplinarios nacionales, especialistas en infecciones flngicas invasivas de seis sociedades cientificas
nacionales, que incluian intensivistas, anestesistas, microbi6logos, farmacélogos y especialistas en enfer-
medades infecciosas que respondieron a 12 preguntas preparadas por el grupo de coordinacién, tras una
revisién exhaustiva de la bibliografia de los tltimos afios. El nivel de acuerdo alcanzado entre los exper-
tos en cada una de las categorias debia ser igual o superior al 70% para elaborar una recomendacién.
En un segundo término, después de extraer las recomendaciones de los temas seleccionados, se celebré
una reunién presencial con mas de 60 especialistas y se les solicit6 la validacion de las recomendaciones
preseleccionadas y del algoritmo derivado de estas.
Mediciones y resultados principales: Debe considerarse la profilaxis antifiingica con equinocandinas en el
trasplante hepatico con los principales factores de riesgo (retrasplante, insuficiencia renal postrasplante
con necesidad de dialisis, insuficiencia hepatica pretrasplante, reintervencién quirirgica no precoz, o
MELD > 30); trasplante cardiaco con hemodialisis, y reexploracién quirtirgica postrasplante; colonizaciéon
ambiental por Aspergillus, o infeccién por citomegalovirus; trasplante de pancreas e intestino si existe
rechazo agudo del injerto, hemodialisis, disfuncién inicial del injerto, problemas en la anastomosis con
pancreatitis posperfusion, o necesidad de laparotomia postrasplante. Debe considerarse la profilaxis
antiftingica con fluconazol en el trasplante hepatico sin los principales factores de riesgo y MELD de 20-
30, split o donante vivo, coledocoyeyunostomia, altos requerimientos transfusionales, fracaso renal sin
necesidad de terapia sustitutiva, reintervencion precoz o colonizacién multifocal o infeccién por Candida,
y trasplante de pancreas e intestino sin factores de riesgo para el tratamiento con equinocandina. Debe
considerarse la profilaxis antifingica con anfotericina B liposémica en el trasplante pulmonar (via inhal-
ada)y el trasplante hepatico con los principales factores de riesgo. Debe considerarse la profilaxis antiftin-
gica con voriconazol en el trasplante pulmonar y el trasplante cardiaco con hemodialisis, reexploracion
quirdrgica postrasplante, colonizacién ambiental por Aspergillus o enfermedad por citomegalovirus.
Conclusiones: El manejo de la profilaxis antiftingica del paciente trasplantado de 6rgano sélido requiere la
aplicacién de los conocimientos y destrezas que se detallan en nuestras recomendacionesy en el algoritmo
desarrollado. Estas recomendaciones basadas en la metodologia Delphi pueden ayudar a identificar a los
potenciales pacientes, estandarizar su tratamiento en conjunto y mejorar su prondstico.

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

reservados.

Solid organ transplant (SOT) recipients have a very high risk
of invasive fungal infection (IFI), especially by Candida, Aspergillus,
and, to a lesser degree, by Cryptococcus, mucorales and other fila-
mentous fungi.!”

In almost 50% of the IFI cases in SOT recipients, Candida is the
most prevalent pathogen.!” Even though the incidence of invasive
candidiasis (IC) varies depending on the transplanted organ - cer-
tainly high in liver, pancreas and intestinal transplants!” and very
rare in the case of heart transplants?! —, the rate of global mortality
in a period of 12 months associated to IC is 34%.2° Candidemia is
the most common IC clinical presentation, and its incidence rate in
SOT recipients is established at around 4%.13

On the other hand, the invasive aspergillosis (IA) rate in Europe
varies from 0.2% to 3.5%, depending on the type of SOT recipients,
being significantly more common in lung transplants.'# Despite
the traditional consideration of IA as a complication associated to
immediate post-transplantation, the risk continues high up to three
months after the intervention.

The type of SOT recipients conditions the selection of universal
prophylaxis versus guided prophylaxis. Nevertheless, the existence
of different inter-center protocols and the diverse epidemiology
of fungal infections among different programs, makes it difficult
to establish definitive recommendations on prophylaxis in SOT
recipients.%” In this context, IFI in SOT recipients is an excellent
target for the use of antifungal prophylaxis.?®

The primary goal of this research is to analyze the cur-
rent situation of antifungal prophylaxis in SOT recipients in

hospitals throughout the country, and to obtain a set of therapeu-
tic recommendations for different situations through the DELPHI
methodology. For this purpose, a panel including specialists from
six scientific societies was formed - Spanish Society of Mycology
(AEM), as the promoter; the Spanish Society of Infectious Dis-
eases and Clinical Microbiology (SEIMC); the Spanish Society of
Anesthesiology, Reanimation and Pain Therapeutics (SEDAR); the
Society of Intensive and Critical Care Medicine and Coronary Units
(SEMICYUC); the Spanish Society of Chemotherapy (SEQ); the Span-
ish Society of Hospital Pharmacies (SEFH) - all with extensive
experience in the treatment of critically-ill patients. They were
requested to answer a questionnaire drafted by the seven coor-
dinators responsible for the study, who had previously conducted
a thorough review of the existing literature, as performed in the
two previous editions of this project.26:27

After the group of coordinators elaborated the resulting rec-
ommendations, a second round of analysis was conducted in
a face-to-face meeting in which the 60 specialists distributed
throughout the whole country, who care for solid organ transplant
recipients, validated the pre-selected recommendations and the
algorithm derived from them through a voting procedure.

The panel was made up of 30 specialists from different geo-
graphic locations in the country from six scientific societies
involved in the study. The criteria of inclusion were based on
their experience in the research of invasive fungal infections
(IFT), as well as their expertise in antifungal prophylaxis in SOT
recipients.
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The Delphi methodology used in this study aimed to optimize
the consultation process of the 30 panel members. More specifi-
cally, thanks to the Delphi methodology, we were able to identify
the groups’ opinions; not only those of one individual, but of each
of the experts in different areas of information as suggested by the
coordinators.

An agreement/disagreement consensus for each question was
achieved when scoring equal to or higher than 70% (21 out of 30)
in Top 4 (score of 7 or more points) of the total number of experts
consulted. The coordinators posed a total of 12 questions (Annex
1) to be assessed by the experts by means of a metric scale.

The study methodology was based on the development of only
one phase aimed to discover the level of consensus of all questions.
To fulfill this goal, between May 19 and 26, 2014, the 30 special-
ists (Annex 2) participating in the study anonymously answered
the online questionnaire of 12 questions. The coordinators respon-
sible for the systematic research of the literature to elaborate the
questions did not answer the questionnaire.

Thereafter, as mentioned above, recommendations were
extracted and an algorithm elaborated and validated by the 73
experts in a face-to-face meeting held on September 25, 2014
(Annex 3).

Results

1. Variables considered risk factors for the development
of aspergillosis in liver transplant recipients

Answers provided by the coordinators: retransplant, the event
of more than one acute rejection requiring the use of steroids
or monoclonal antibodies during the first month, post-transplant
renal failure, pretransplant fulminant liver failure, dialysis, poor
graft function (basically primary graft failure), surgical reinter-
vention, prior renal failure, severe bacterial infection requiring
antibiotic therapy for more than 10 days, bile leak and/or primary
hepaticojejustonomy, presence of vascular graft complications,
transfusion requirement >10 red blood cell units, surgery time
>10h, assisted ventilation >7 days.

Rationale. The existence of different inter-center protocols and the
diverse epidemiology of fungal infections among different pro-
grams, makes it difficult to establish definitive recommendations
on prophylaxis in SOT recipients.®” Although infections by Candida
are the most common fungal infections in liver transplants, due to
the high morbidity and mortality rates caused by Aspergillus infec-
tion, coverage in high-risk patients is necessary.>6-822.23 In fact,
aspergillosis is a serious and very common complication in liver
transplants, whereas re-transplants and dialysis are the main risk
factors to acquire infections by Aspergillus in this population.?

The majority of the panel members (92.9%) agreed on consider-
ing retransplant as a risk factor for acquiring an Aspergillus infection
in liver transplant recipients. In particular, on a scale of 0-10 in
which 10 stands for the highest score, 26 out of 28 experts granted
this 7 or more points, so a consensual agreement was established
(Top 4 >70%). In addition, the experts also reached consensus when
defining the following items as aspergillosis risk factors: presence
of more than one acute rejection requiring the use of steroids or
monoclonal antibodies during the first month (24 out of 28 answers
with 7 or more points; Top 4: 85.7), post-transplant renal failure
(23, 82.1%), pre-transplant fulminant liver failure (23, 82.1%), dial-
ysis (23, 82.1%), surgical re-intervention (20; 71.4%), previous renal
failure with creatinine values >2 mg/dl (20; 71.4%), appearance of
serious bacterial infection requiring antibiotic therapy for more
than 10 days (20; 71.4%), bile leak, bilomas, and/or primary hep-
aticojejunostomy (20; 71.4%), and the presence of vascular graft
complications (20; 71.4%).

In contrast, consensus was not reached (Top 4 <70%) when
considering the transfusion requirement >10 red blood cell units
as an aspergillosis risk factor (18 out of 28 answers with 7 or more
points; Top 4: 64.3%), surgery time >10h and assisted ventilation
for a period superior to 7 days (16; 57.1%).

2. Agreement on antifungals considered prophylactic treatment in
high-risk liver transplant recipients

Answers provided by the coordinators: itraconazole, posacona-
zole, voriconazole, liposomal amphotericin B, amphotericin B lipid
complex, anidulafungin, caspofungin, micafungin.

Rationale. A prophylaxis treatment against Candida in high-risk
liver transplant recipients is recommended. The effectiveness and
good tolerability of fluconazole (100-400 mg/during 21-60 days),
as well as liposomal amphotericin B (1 mg/kg/during 5 days) has
been proven in this field.>-6-822.23 The study by Fortiin et al. proves
the effectiveness and tolerability of caspofungin in antifungal pro-
phylaxis in high-risk liver transplant recipients.*

Most specialists positively assessed the prophylactic adminis-
tration of caspofungin, anidulafungin and liposomal amphotericin
B in high-risk liver transplant recipients. Specifically, on a scale
of 0-10 points in which 10 stands for the highest level of agree-
ment, 25 out of 28 experts (89.3%) granted 7 or more points to
the administration of caspofungin under these circumstances; in
the case of anidulafungin and liposomal amphotericin B, the opin-
ion was shared by 22 participants (78.6%). Thus, a high consensual
agreement was reached regarding these three antifungals (Top 4
>70%).

In contrast, no consensus was achieved when considering the
convenience of prescribing a prophylactic treatment with mica-
fungin (19 out of 28 answers with 7 or more points; Top 4: 67.9%),
amphotericin B lipid complex (10; 35.7%), voriconazole (8; 28.6%),
itraconazole (8; 28.6%) or posaconazole (6; 21.4%) in this popula-
tion.

3. Agreement on not administering any type of antifungal
prophylaxis in liver transplant recipients in the absence of
high-risk factors

Rationale. The incidence rate of aspergillosis in liver transplant
recipients is just around 0.5%.'9 In addition, although diverse
studies have shown the incidence of infections caused by other
filamentous fungi,'®%* there is not a clear recommendation about
prophylaxis against them in SOT recipients. In this context, it should
be taken into account that prevention against infections caused by
filamentous fungi in SOT recipients is not a general practice, since
the preferred measure is protecting transplant areas against mas-
sive inoculants, such as those produced during refurbishing works.
Moreover, the use of HEPA filters is not necessary, as in the case of
neutropenic patients.?6-82223

Only 18 out of 28 expert consultants (64.3%) did not consider
necessary the administration of a prophylactic antifungal treat-
ment in patients undergoing a liver transplant with no risk-factors,
thus consensus was not established (Top 4 <70%).

4. Variables considered risk-factors for the development of
aspergillosis in heart transplant recipients

Answers provided by the coordinators: hemodialysis, surgical
re-exploration after transplantation, environmental colonization
by Aspergillus, cytomegalovirus (CMV) infections, acute rejection.

Rationale. The existence of different inter-center protocols and
the diverse epidemiology of fungal infections among different
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programs, makes it difficult to establish definitive recommenda-
tions on prophylaxis in SOT recipients.>6-822.23 Re-intervention,
CMV infections, post-transplant hemodialysis and environmental
colonization by Aspergillus are aspergillosis risk-factors in patients
undergoing a heart transplant.'>

The members of the board agreed on considering each and every
one of the variables proposed by the coordinators as Aspergillus
infection risk-factors in patients undergoing a heart transplant.
Specifically, on a scale of 0-10, in which 10 stands for the highest
level of agreement, 25 out of 28 experts (89.3%) granted 7 or more
points to hemodialysis as a risk-factor; an assessment shared by 24
experts (85.7%) regarding re-exploration after transplantation and
by 23 specialists (82.1%) regarding environmental colonization by
Aspergillus spp., CMV infection and acute rejection, were collected.
Therefore, a high level of consensus was achieved regarding the
proposed variables (Top 4 >70%).

5. Agreement on the use of antifungals as a prophylactic
treatment in heart transplant recipients

Answers provided by the coordinators: itraconazole, posacona-
zole, voriconazole, liposomal amphotericin B, amphotericin B lipid
complex, anidulafungin, caspofungin, micafungin

Rationale. The medical guidelines of the European Society of
Clinical Microbiology and Infectious Diseases (ESCMID) recom-
mend the administration of voriconazole or echinocandins in
high-risk heart transplant recipients.5’ Specifically, on a scale of
0-10 points, in which 10 stands for the highest level of agree-
ment, 24 out of 28 experts (85.7%) granted 7 or more points to
the administration of caspofungin in this situation; an opinion
shared by 22 participants (78.6%) in the case of anidulafungin and
micafungin, and by 20 experts (71.4%) in the case of voricona-
zole, were registered. There was, therefore, a high consensual
agreement on the use of the four antifungals mentioned above
(Top 4 >70%).

In contrast, consensus was not reached when considering the
convenience of administering a prophylactic treatment with itra-
conazole (15 out of 28 answers with 7 or more points; Top 4: 53.6%),
posaconazole (15; 53.6%) liposomal amphotericin B (14; 50%), and
amphotericin B lipid complex (9; 32.17%) in this population.

6. Agreement on not administering any type of antifungal
prophylactic treatment in heart transplant recipients in the
absence of risk-factors

Rationale. Antifungal prophylaxis is usually administered only in
high-risk heart transplant recipients.'® Moreover, even though
there are several studies which prove the incidence of infec-
tious diseases caused by other filamentous fungi,'>?* there is
not a clear recommendation on prophylaxis against them in SOT
recipients. In this context, it should be taken into account that
prevention against infections caused by filamentous fungi in SOT
recipients is not a general practice, since the preferred measure
is protecting transplant areas against massive inoculants, such
as those produced during refurbishing works. Moreover, the use
of HEPA filters is not necessary, as in the case of neutropenic
patients,>6-822.23

Most of the expert consultants (85.7%) agreed on the fact that
antifungal prophylaxis is not necessary in patients undergoing a
heart transplant in the absence of risk factors. Specifically, on a scale
of 0-10 in which 10 stands for the highest rate of agreement, 24
out of 28 experts (85.7%) granted 7 or more points, so a consensual
agreement was established (Top 4 >70%).

7. Variables considered risk factors for the development of
aspergillosis in pancreas or intestinal transplant recipients

Answers provided by the coordinators: over-immunosupp-
ression, acute graft rejection, hemodialysis, initial graft dys-
function, anastomotic problems, need for laparotomy after
transplantation, cytomegalovirus infection, bacterial infection.

Rationale. The existence of different inter-center protocols and the
diverse epidemiology of fungal infections among different pro-
grams, makes it difficult to establish definitive recommendations
on antifungal prophylaxis in SOT recipients.®” Although infections
by Candida are the most common fungal infections in pancreas®
transplants and intestinal! transplants, the high morbidity and
mortality rates of infections caused by Aspergillus in high-risk
patients makes its coverage necessary.26-82223

Most members of the panel (92.9%) agreed on considering
over-immunosupression and acute graft rejection as aspergillo-
sis risk factors in patients undergoing pancreas or intestinal
transplants.

Specifically, on a scale of 0-10 points in which 10 stands for the
highest level of agreement, 26 out of 28 experts granted 7 or more
points to both variables, thus, a consensual agreement was reached
(Top 4 >70%). Moreover, consensus was also reached when consid-
ering hemodialysis (25 out of 28 answers with 7 or more points;
Top 4: 89.3%), initial graft dysfunction (25; 89.3%), anastomotic
problems (23; 82.1%), need for laparotomy after transplanta-
tion (23; 82.1%) and CMV infection as Aspergillus infection risk
factors.

In contrast, consensus was not reached (Top 4 <70%) when
considering bacterial infections (18 out of 28 answers with 7
or more points; Top 4: 64.3%) as aspergillosis risk factor in this
population.

8. Agreement on the use of antifungals as a prophylactic
treatment in high-risk pancreas or intestinal transplant recipients

Answers provided by the coordinators: itraconazole, posacona-
zole, voriconazole, liposomal amphotericin B, amphotericin B lipid
complex, anidulafungin, caspofungin, micafungin.

Rationale. Itis recommended to prescribe a prophylactic treatment
against Candida in pancreas and intestinal transplant recipients.
The administration of fluconazole (100-400 mg/d during 21-60
days), as well as liposomal amphotericin B (1 mg/kg/d during 5
days) has proven effectiveness and a good tolerability in this
field.26-8.1822,23

The majority of specialists positively valued the administra-
tion of echinocandins - anidulafungin, caspofungin, micafungin
- as a prophylactic treatment in high-risk pancreas or intesti-
nal transplant recipients. Specifically, on a scale of 0-10 points
in which 10 stands for the highest level of agreement, 24 out of
28 experts (85.7%) granted 7 or more points to the administra-
tion of anidulafungin in this situation; an opinion shared by 22
participants (78.6%) in the case of the administration of caspofun-
gin and micafungin was also registered. Thus, a high consensual
agreement was reached regarding these three echinocandins (Top
4 >70%).

In contrast, no consensus was reached when considering the
convenience of prescribing a prophylactic treatment with liposo-
mal amphotericin B (18 out of 28 answers with 7 or more points;
Top 4: 64.3%), amphotericin B lipid complex (10; 35.7%), or an
extended azole spectrum voriconazole (14; 50%), posaconazole (9;
32.1%), itraconazole (8; 28.6%) in this population.
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9. Agreement on not administering any type of antifungal
prophylaxis in pancreas or intestinal transplant recipients in the
absence of high-risk factors

Rationale. Despite of the lack of studies in scientific literature
designed to evaluate the role of antifungal prophylaxis in intestinal
transplant recipients, its administration should be recommended
due to the high risk of infection by Candida in this population. Like-
wise, it is recommended to prescribe a prophylactic treatment in
pancreas transplant recipients.26-818.22.23

Only 11 out of 28 experts (39.3%) agreed on pointing out that
antifungal prophylaxis is not necessary for patients undergoing a
pancreas or intestinal transplant in the absence of risk factors, thus
consensus was not established (Top 4 <70%) in this case.

10. Agreement on the use of antifungals as a prophylactic
treatment in lung transplant recipients

Answers provided by the coordinators: itraconazole, posacona-
zole, voriconazole, inhalant form of liposomal amphotericin B,
amphotericin B lipid complex, anidulafungin, caspofungin, mica-
fungin.

Rationale. Lung transplant recipients benefit from the adminis-
tration of amphotericin B nebulizer (6 mg/8h 4 months, and
afterwards every 24 h longlife) or voriconazole for no less than 12
months as a prophylactic treatment against Aspergillus.57.11.25

Most members of the panel agreed on the convenience of admin-
istering inhaled amphotericin B and voriconazole as a prophylactic
treatment in lung transplant recipients.

Specifically, on a scale of 0-10 in which 10 stands for the high-
est rate of agreement, 24 out of 28 experts (85.7%) granted 7
or more points to the administration of inhaled amphotericin B
and voriconazole in this situation, thus consensus was established
regarding both therapeutic alternatives (Top 4 >70%).

In contrast, there was no consensus when considering a pro-
phylactic treatment with amphotericin B lipid complex (14 out of
28 answers with 7 or more points; Top 4: 50%), posaconazole (13;
46.4%), itraconazole (9; 32.1%) or an echinocandin - caspofungin
(12; 42.9%), anidulafungin (11; 39.3%), micafungin (11; 39.3%) - in
this population.

11. Agreement on the duration of the prophylactic treatment with
trimethoprim-sulfamethoxazole in kidney transplant recipients

Rationale. Kidney transplant recipients only need prophylaxis
against Pneumocystis jirovecii.>” The most extended prophylactic
treatment to prevent infections by P. jirovecii is the administration
of cotrimoxazole, a drug which also has activity against Listeria,
Toxoplasma, Nocardia and Legionella, among others. Cotrimoxa-
zole may be administered in different regimens (trimethoprim
160 mg + sulfamethoxazole 800 mg/12h Saturdays and Sundays,
trimethoprim 160 mg +sulfamethoxazole 800 mg/day, 3 days a
week, trimethoprim 160 mg + sulfamethoxazole 800 mg/day, etc.).

A consensus was not reached by experts (Top 4 <70%)
on the convenience of the three periods of time proposed
by the coordinators for the maintenance of prophylaxis with
trimethoprim-sulfamethoxazole in kidney transplant recipients: 3
months (18 out of 28 answers with 7 points or more; Top 4: 64.3%),
6 months (17; 60.7%), and 1 year (3; 10.7%).

12. Agreement on the duration of the prophylactic treatment with
trimethoprim-sulfamethoxazole in the rest of transplant recipients

Answers provided by the coordinators: 3 months, 6 months, 1
year.

Rationale. Prophylaxis must be initiated after surgery and cover
at least the maximum risk period (6-12 months). In this
context, it should be remembered that prophylaxis cannot erad-
icate P. jirovecii, so it will only be effective if continuously
administered.57.12

Most members of the panel (71.4%) agreed on pointing
out the need to maintain prophylaxis with trimethoprim-
sulfamethoxazole for a year in patients who have undergone a solid
organ transplant — not renal transplants. Specifically, on a scale of
0-10 in which 10 stands for the highest rate of agreement, 20 out
of 28 experts granted 7 or more points, so a consensual agreement
was established (Top 4 >70%) for a 1 year duration treatment (20
answers in Top 4; 71.4%). As for the rest of the periods proposed
by the coordinators, only 10 specialists (35.7%) granted 7 or more
points to a 6 month period of prophylaxis and 7 experts granted
points to a 3 month period of prophylaxis (25%).

Table 1
Recommendations in SOT patients.

1) Antifungal prophylaxis with echinocandins is recommended under the
following circumstances:
A) Liver transplant with at least one of the following major risk factors:
-Re-transplant
-Post-transplant renal failure requiring dialysis
-Pre-transplant fulminant hepatic failure
-Surgical re-intervention (not early)
-MELD >30
B) Heart transplant and one of the following risk factors:
-Hemodialysis
-Post-transplant surgical re-exploration
-Environmental colonization by Aspergillus
-CMV infection.
C) Pancreas and intestinal transplant and one of the following risk factors:
-Acute graft rejection
-Hemodialysis, Cr CL <50 ml/min
-Initial graft dysfunction
- Post-perfusion pancreatitis with anastomotic problems
-Need for laparotomy after transplantation

2) Antifungal prophylaxis with fluconazole is recommended under the

following circumstances:
A) Liver transplant without major risk factors (see RECOMMENDATION 1) with
at least one of the following candidiasis risk factors (minor):

-MELD 20-30

-Split or living donor

-(Y Roux) Choledochojejunostomy

-Increased transfusion requirements (more than 40 units of blood
derivatives)

-Renal failure not requiring replacement therapy (CCr <50 ml/min).

- Early re-intervention

-Multifocal colonization or infection by Candida
B) Pancreas and intestinal transplant: every patient in the absence of the risk
factors described in RECOMMENDATION 1.

3) Antifungal prophylaxis with liposomal amphotericin B is recommended
under the following circumstances:
A) Lung transplant (inhaled therapy)
B) Liver transplant (as an alternative to echinocandins) in patients with at least
one of the following risk factors:
-Re-transplant
-Post-transplant renal failure requiring dialysis
-Pre-transplant fulminant hepatic failure
-Surgical (non-early) re-intervention
-MELD > 30

4) Antifungal prophylaxis with voriconazole is recommended under the

following circumstances:
A) Lung transplant (as an alternative to inhaled liposomal amphotericin B)
B) Heart transplant and one of the following risk factors:

-Hemodialysis

-Post-transplant surgical re-exploration

-Environmental colonization by Aspergillus

-CMV infection

5) Does not require antifungal prophylaxis:
A) Kidney transplant
B) Heart transplant in the absence of the risk factors previously described
C) Liver transplant
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Liver

Pancreas Intestine
transplant transplant
Aspergillosis
risk factors

Aspergillosis*
risk factors

Yesl No —»

Echinocandins
Liposomal ampho. B
while risk exists

Prevention from infections caused by P. jiroveci with cotrimoxazole during one year preferably

transplant

—

No

prophylaxis

Lung Heart Kidney
transplant transplant transplant

Aspergillosis*
risk factors

Candidiasis*
risk factors

Yes No

Yes

Nebulized liposomal
ampho. B

Voriconazole
at least 1 year

Echinocandins
(except micafungin)
Liposomal ampho. B
while risk exists

Fluconazole Fluconazole
at least 2 weeks at least 4 weeks

ASPERGILLOSIS HIGH RISKS:
« Overimmunosuppression
+ Acute graft rejection
« Hemodialysis
+ Inital graft dysfunction
+ Anastomosis problems
+ Posttransplant need of laparotomy

*ASPERGILLOSIS HIGH RISK FACTORS IN LIVER TRANSPLANT:
* Retransplant
« Post-trasplant renal failure requiing dialysis
« Pretransplant fulminant hepatic failure
« Non-early surgical re-intervention

« Infection by CMV.

Fluconazole

[z

while risk exists

Echinocandins
Azoles (no fluco.)

No
prophylaxis

*ASPERGILLOSIS HIGH RISK FACTORS IN HEART TRANSPLANT:
« Hemodialysis
« Post surgical re-examination
« Environmental colonization by aspergilus
« Disease by CMV

while risk exists

* CANDIDIASIS HIGH RISK FACTORS IN LIVER TRANSPLANT:

* Existence of more than one episode of acute rejection
during the first month, requiring the use of steroids or
monoclonal antibodies

* Initial graft dysfunction

* Acute renal failure not requiring dialysis
* Previous renal failure

*MELD >30

* Multi-colonization by candida

Fig. 1. Antifungal profilaxis algorithm for SOT recipients.

Recommendations and algorithm

Once the results achieved in the Delphi methodology regarding
antifungal prophylaxis in solid organ transplant recipients were
collected, five recommendations were elaborated and the conclu-
sions are exhibited in Table 1. They are based on the questions
which reached a consensus equal or higher than 70%. These rec-
ommendations and the algorithm deriving from them (Fig. 1) were
validated thereafter during a face-to-face meeting with the hospital
experts.

Conflict of interests
This consensus has been sponsored by MSD Laboratories, Spain.
Acknowledgements

We thank Carmen Romero and Ainhoa Torres (Entheos Editorial
Group) for their excellent work and dedication to this project.

Annex 1. COORDINATORS

Rafael Zaragoza Crespo

Intensive Care Department, Dr. Peset University Hospital. Valencia,
Spain

Ricard Ferrer Roca

Intensive Care Department, Vall dHebron University Hospital.
Barcelona, Spain

Alejandro Hugo Rodriguez

Intensive Care Department, Joan XXIII University Hospital.
Tarragona, Spain

Emilio Maseda Garrido

Department of Anesthesiology and Surgical Critical Care, La Paz
University Hospital. Madrid, Spain

Pedro Llinares Mondéjar

Infectious Diseases Department, A Corufia University Complex. A
Corufia, Spain

Santiago Grau Cerrato

Pharmacy Department, Hospital del Mar. Barcelona, Spain

Annex 2. REPRESENTATIVE EXPERTS

José Maria Aguado Garcia

Infectious Diseases Department, 12 de Octubre University Hospital.
Madrid, Spain

Gerardo Aguilar Aguilar

Department of Anesthesiology and Surgical Critical Care, Valencia
Clinical University Hospital. Valencia, Spain

Benito Almirante Gragera

Infectious Diseases Department, Vall d’Hebron University Hospital.
Barcelona, Spain

Francisco Alvarez Lerma

Intensive Care Department, Hospital del Mar. Barcelona, Spain
César Aragon Gonzalez

Intensive Care Department, Carlos Haya University Hospital.
Malaga, Spain



R. Zaragoza et al. / Rev Iberoam Micol. 2016;33(4):187-195 193

Maria Izaskun Azcarate Egaiia

Intensive Care Department, Donostia University Hospital. Donostia,
Spain

Marcio Borges Sa

Sepsis Unit Coordinator, Son Llatzer Hospital. Palma de Mallorca,
Spain

Mercedes Bouzada Rodriguez

Anaesthesia, Resuscitation and Pain Therapy Department, Univer-
sity Hospital Clinic of Santiago. Santiago de Compostela, Spain
Juan Carlos del Pozo Laderas

Intensive Care Department, Reina Sofia University Hospital. Cér-
doba, Spain

Carmen Farifias Alvarez

Intensive Care Department, Marqués de Valdecilla University Hos-
pital. Santander, Spain

Jesus Fortiin Abete

Infectious Diseases Department, Ramén y Cajal University Hospital.
Madrid, Spain

Beatriz Galvan Guijo

Intensive Care Department, La Paz University Hospital. Madrid,
Spain

José Garnacho Montero

Intensive Care Department, Virgen del Rocio University Hospital.
Sevilla, Spain

José Ignacio Gomez Herreras

Department of Anesthesiology and Surgical Critical Care, Valladolid
Clinical University Hospital. Valladolid, Spain

Rafael Huarte Lacunza
Pharmacy Department,
Zaragoza, Spain
Cristobal Leon Gil
Intensive Care Department, Valme University Hospital. Sevilla,
Spain

Rafael Le6n Lopez

Intensive Care Department, Reina Sofia University Hospital. Cor-
doba, Spain

Patricia Muiioz Garcia

Microbiology and Infectious Diseases Department, Gregorio
Marafién University Hospital. Madrid, Spain

Jordi Nicolas Pico

Pharmacy Department, Son Llatzer Hospital. Palma de Mallorca,
Spain

Pedro Olaechea Astigarraga

Intensive Care Department, Galdakao Usansolo Hospital. Vizcaya,
Spain

Javier Peman Garcia

Microbiology Unit, La Fe University and Polythecnic Hospital.
Valencia, Spain

Maria Luisa Pérez del Molino Bernal

Microbiology and Parasitology Unit, Santiago de Compostela Uni-
versity Hospital Complex. Santiago de Compostela, Spain

Leonor Periaiiez Parraga

Pharmacy Department, Son Espases University Hospital. Palma de
Mallorca, Spain

Guillermo Quindés Andrés

Microbiology Unit, Faculty of Medicine and Dentistry, Basque Coun-
try University. Vizcaya, Spain

Jesus Rico Feijoo

Department of Anesthesiology and Surgical Critical Care, Rio Hort-
ega University Hospital. Valladolid, Spain

Maria Rodriguez Mayo

Microbiology Unit, A Corufia University Hospital Complex. A
Corufia, Spain

Eva Roma Sanchez

Pharmacy Department, La Fe University and Polythecnic Hospital.
Valencia, Spain

Miguel Servet University Hospital.

Isabel Ruiz Camps

Infectious Diseases Department, Vall d’Hebron University Hospital.
Barcelona, Spain

Miguel Salavert Lleti

Infectious Diseases Department, La Fe University and Polytechnic
Hospital. Valencia, Spain

Juan Carlos Valia Vera

Department of Anesthesiology and Surgical Critical Care, General
University Hospital Consortium. Valencia, Spain

Annex 3. HOSPITAL EXPERTS

César Aldecoa Alvarez-Santullano

Department of Anesthesiology and Surgical Critical Care, Rio Hort-
ega University Hospital. Valladolid, Spain

Rosa Ana Alvarez Fernindez

Department of Anesthesiology and Surgical Critical Care, Asturias
Central University Hospital. Asturias, Spain

Rocio Armero Ibaiiez

Department of Anesthesiology and Surgical Critical Care, Doctor
Peset University Hospital. Valencia, Spain

Fernando Armestar Rodriguez

Intensive Care Department, Germans Trias i Pujol University Hos-
pital. Badalona, Barcelona, Spain

Miguel Angel Arribas Santamaria

Intensive Care Department, Arnau de Vilanova Hospital. Valencia,
Spain

José Ignacio Ayestaran Rota

Intensive Care Department, Son Espases University Hospital. Palma
de Mallorca, Spain

Maria Angeles Ballesteros Sanz

Intensive Care Department, Marqués de Valdecilla University Hos-
pital. Santander, Spain

Maria José Bartolomé Pacheco

Department of Anesthesiology and Surgical Critical Care, Marqués
de Valdecilla University Hospital. Santander, Spain

Unai Bengoetxea Uriarte

Department of Anesthesiology and Surgical Critical Care, Basurto
Hospital. Bilbao, Vizcaya, Spain

Eva Benveniste Pérez

Intensive Care Department, Germans Trias i Pujol University Hos-
pital. Badalona, Barcelona, Spain

José Blanquer Olivas

Intensive Care Department, Valencia Clinical University Hospital.
Valencia, Spain

Felipe Bobillo del Amo

Intensive Care Department, San Carlos Clinical University Hospital.
Madrid, Spain

Angel Caballero Siez

Intensive Care Department, San Millan Hospital Complex- San
Pedro Hospital. Logrofio, La Rioja, Spain

Andrés Carrillo Alcaraz

Intensive Care Department, Morales Meseguer University General
Hospital. Murcia, Spain

José Castaiio Pérez

Intensive Care Department, Virgen de las Nieves University Hospi-
tal. Granada, Spain

Pedro Castro Rebollo

Intensive Care Department, Clinici Provincial of Barcelona Hospital.
Barcelona, Spain

Milagros Cid Manzano

Department of Anesthesiology and Surgical Critical Care, Complex
of Ourense University Hospital. Ourense, Spain

Belén Civantos Martin

Intensive Care Department, La Paz University Hospital. Madrid,
Spain



194 R. Zaragoza et al. / Rev Iberoam Micol. 2016;33(4):187-195

Maria Victoria de la Torre Prados

Intensive Care Department, Virgen de la Victoria University Hospi-
tal. Malaga, Spain

David Dominguez Garcia

Department of Anesthesiology and Surgical Critical Care, Nuestra
Sefiora de la Candelaria University Hospital. Santa Cruz de Tenerife,
Spain

Juan Ramén Fernandez Villanueva

Intensive Care Department, Complex of Santiago Compostela Uni-
versity Hospital. A Coruila, Spain

Rafael Garcia Hernandez

Department of Anesthesiology and Surgical Critical Care, Puerta del
Mar University Hospital. Cadiz, Spain

Rafael Franco Llorente

Department of Anesthesiology and Surgical Critical Care, Virgen de
las Nieves University Hospital. Granada, Spain

Luis Gajate Martin

Department of Anesthesiology and Surgical Critical Care, Ramoén y
Cajal University Hospital. Madrid, Spain

Emilio Garcia Prieto

Intensive Care Department, Asturias Central University Hospital.
Oviedo, Asturias, Spain

Pau Garro Martinez

Intensive Care Department, Granollers General Hospital. Barcelona,
Spain

Carolina Giménez-Esparza Vic

Intensive Care Department, Vega Baja Hospital. Orihuela, Alicante,
Spain

Ricardo Gimeno Costa

Intensive Care Department, La Fe University and Polytechnic Hos-
pital. Valencia, Spain

Francisco Javier Gonzalez de Molina Ortiz

Intensive Care Department, Mutua de Terrassa University Hospital.
Barcelona, Spain

Marta Gurpegui Puente

Intensive Care Department, Miguel Servet University Hospital.
Zaragoza, Spain

Maria José Gutiérrez Fernandez

Intensive Care Department, San Agustin Hospital. Avilés, Asturias,
Spain

Joaquin Lobo Palanco

Intensive Care Department, Navarra Hospital Complex. Pamplona,
Navarra, Spain

Mauro Loinaz Bordonabe

Intensive Care Department, Navarra Hospital Complex. Pamplona,
Navarra, Spain

Esther Maria Lopez Ramos

Intensive Care Department, Principe de Asturias University Hospi-
tal. Alcala de Henares, Madrid, Spain

Maria Pilar Luque Gomez

Intensive Care Department, Lozano Blesa Clinic University Hospital.
Zaragoza, Spain

Juan Francisco Machado Casas

Intensive Care Department, Jaén Hospital Complex. Jaén, Spain
José Miguel Marcos Vidal

Department of Anesthesiology and Surgical Critical Care, Virgen
Blanca Hopital Complex. Ledn, Spain

Fernando Maroto Monserrat

Intensive Care Department, San Juan de Dios del Aljarafe Hospital.
Bormujos, Sevilla, Spain

Juan Carlos Martinez Cejudo

Intensive Care Department, Infanta Elena University Hospital.
Huelva, Spain

Maria del Carmen Martinez Ramagge

Intensive Care Department, La Linea Hospital (AGSCampo of Gibral-
tar). La Linea de la Concepcién, Cadiz, Spain

Ignacio Moreno Puigdollers

Department of Anesthesiology and Surgical Critical Care, La Fe Uni-
versity and Polytechnic Hospital. Valencia, Spain

Lorena Mouriz Fernandez

Department of Anesthesiology and Surgical Critical Care, Lucus
Augusti University Hospital. Lugo, Spain

Luis Alberto Lopez Olaondo

Department of Anesthesiology and Surgical Critical Care, Navarra
University Clinic. Pamplona, Navarra, Spain

Sergio Ossa Echeverri

Intensive Care Department, Burgos University Hospital. Burgos,
Spain

Juan Carlos Pardo Talavera

Intensive Care Department, Reina Sofia General University Hospi-
tal. Murcia, Spain

Inés Maria Parejo Cabezas

Department of Anesthesiology and Surgical Critical Care, San Pedro
de Alcantara Hospital. Caceres, Spain

Jorge Pereira Tamayo

Department of Anesthesiology and Surgical Critical Care, Alvaro
Cunqueiro University Hospital. Vigo, Pontevedra, Spain

Miguel Angel Pereira Loureiro

Department of Anesthesiology and Surgical Critical Care, Alvaro
Cunqueiro University Hospital. Vigo, Pontevedra, Spain

Ana Pérez Carbonell

Department of Anesthesiology and Surgical Critical Care, Elche Gen-
eral University Hospital. Alicante, Spain

Marcos Pérez Carrasco

Intensive Care Department, Vall d’Hebron University Hospital.
Barcelona, Spain

Demetrio Pérez Civantos

Intensive Care Department, Infanta Cristina University Hospital.
Badajoz, Spain

Maria José Pérez-Pedrero Sinchez-Belmonte

Intensive Care Department, Virgen de la Salud Hospital. Toledo,
Spain

David Pestaiia Lagunas

Department of Anesthesiology and Surgical Critical Care, Ramoén y
Cajal University Hospital. Madrid, Spain

Pedro Picatto Hernandez

Department of Anesthesiology and Surgical Critical Care, Asturias
Central University Hospital. Oviedo, Asturias, Spain

Rosa Poyo-Guerrero Lahoz

Intensive Care Department, Son Llatzer Hospital. Palma de
Mallorca, Spain

Luis Quecedo Gutiérrez

Department of Anesthesiology and Surgical Critical Care, La
Princesa University Hospital. Madrid, Spain

Roberto Reig Valero

Intensive Care Department, Castellén General Hospital. Castellon,
Spain

Manuel Rodriguez Carvajal

Intensive Care Department, Juan Ramoén Jiménez Hospital. Huelva,
Spain

Enrique Samsoé Sabé

Department of Anesthesiology and Surgical Critical Care, Hospital
del Mar. Barcelona, Spain

Catalina Sanchez Ramirez

Intensive Care Department, Doctor Negrin of Gran Canaria Univer-
sity Hospital. Las Palmas de Gran Canaria, Spain

Margarita Sanchez Castilla

Department of Anesthesiology and Surgical Critical Care, Puerta de
Hierro-Majadahonda University Hospital. Madrid, Spain

Susana Sancho Chinesta

Intensive Care Department, Doctor Peset University Hospital.
Valencia, Spain



R. Zaragoza et al. / Rev Iberoam Micol. 2016;33(4):187-195 195

Juan Carlos Sotillo Diaz

Intensive Care Department, Gregorio Marafién General University
Hospital. Madrid, Spain

José Manuel Soto Blanco

Intensive Care Department, San Cecilio University Hospital.
Granada, Spain

Luis Sudrez Gonzalo

Department of Anesthesiology and Surgical Critical Care, La Paz
University Hospital. Madrid, Spain

Teresa Tabuyo Bello

Intensive Care Department, A Corufia University Hospital. A Corufia,
Spain

Eduardo Tamayo Gomez

Department of Anesthesiology and Surgical Critical Care, Valladolid
Clinic University Hospital. Valladolid, Spain

Luis Mariano Tamayo Lomas

Intensive Care Department, Rio Hortega University Hospital. Val-
ladolid, Spain

Gonzalo Tamayo Medel

Department of Anesthesiology and Surgical Critical Care, Cruces
University Hospital. Bilbao, Vizcaya, Spain

Vicente Torres Pedros

Department of Anesthesiology and Surgical Critical Care, Son
Espases University Hospital. Palma de Mallorca, Spain
Montserrat Vallverdii Vidal

Intensive Care Department, Arnau de Vilanova University Hospital.
Lleida, Spain

Marina Varela Duran

Department of Anesthesiology and Surgical Critical Care, Ponteve-
dra University Hospital Complex. Pontevedra, Spain

Paula Vera Artazcoz

Intensive Care Department, Santa Creu i Sant Pau Hospital.
Barcelona, Spain

Maria Elena Vilas Otero

Department of Anesthesiology and Surgical Critical Care, Alvaro
Cunqueiro University Hospital. Pontevedra, Spain

References

—_

. Florescu DF, Sandkovsky U. Fungal infections in intestinal and multivis-
ceral transplant recipients. Curr Opin Organ Transpl. 2015;20:295-302,
http://dx.doi.org/10.1097/MOT.0000000000000188.

2. Fortan J, Carratald J, Gavalda J, Lizasoain M, Salavert M, de la Camara R, et al.
Grupo de Estudio de Micologia Médica de la SEIMC (GEMICOMED). Guide-
lines for the treatment of invasive fungal disease by Aspergillus spp. and other
fungi issued by the Spanish Society of Infectious Diseases and Clinical Micro-
biology (SEIMC). 2011 Update. Enferm Infecc Microbiol Clin. 2011;29:435-54,
http://dx.doi.org/10.1016/j.eimc.2011.01.010. Epub 2011 Apr 6.

3. Forttn ], Martin-Davila P, Moreno S, De Vicente E, Nufio ], Candelas A, et al.
Risk factors for invasive aspergillosis in liver transplant recipients. Liver Transpl.
2002;8:1065-70.

4. Fortln J, Martin-Davila P, Montejo M, Mufioz P, Cisneros JM, Ramos A, et al.,
GESITRA Study Group. Prophylaxis with caspofungin for invasive fungal infec-
tions in high-risk liver transplant recipients. Transplantation. 2009;87:424-35,
http://dx.doi.org/10.1097/TP.0b013e3181932e76.

5. Gavalda ], Len O, San Juan R, Aguado JM, Fortun J, Lumbreras C, et al. RESITRA
(Spanish Network for Research on Infection in Transplantation). Risk factors for
invasive aspergillosis in solid-organ transplant recipients: a case—control study.
Clin Infect Dis. 2005;41:52-9 [Epub 2005 May 26].

6. Gavalda ], Meije Y, Fortin ], Roilides E, Saliba F, Lortholary O, et al. ESCMID
Study Group for Infections in Compromised Hosts. Invasive fungal infections in
solid organ transplant recipients. Clin Microbiol Infect. 2014;20 Suppl. 7:27-48,
http://dx.doi.org/10.1111/1469-0691.12660.

7. Gavaldd ], Meije Y, Len O, Pahissa A. Invasive fungal infection in
solid organ transplant. Enferm Infecc Microbiol Clin. 2012;30:645-53,
http://dx.doi.org/10.1016/j.eimc.2012.09.004 [Epub 2012 Nov 3].

8. Grossi PA, Gasperina DD, Barchiesi F, Biancofiore G, Carafiello G, De Gasperi

A, et al. Italian guidelines for diagnosis, prevention, and treatment of inva-

sive fungal infections in solid organ transplant recipients. Transpl Proc.

2011;43:2463-71, http://dx.doi.org/10.1016/j.transproceed.2011.06.020.

9. Herrero-Martinez JM, Lumbreras C, Manrique A, San-Juan R, Garcia-Reyne A,
Lépez-Medrano F, et al. Epidemiology, risk factors and impact on long-term
pancreatic function of infection following pancreas-kidney transplantation. Clin
Microbiol Infect. 2013;19:1132-9, http://dx.doi.org/10.1111/1469-0691.12165
[Epub 2013 Mar 11].

10. Hellinger WC, Bonatti H, Yao ]D, Alvarez S, Brumble LM, Keating MR. Risk strat-
ification and targeted antifungal prophylaxis for prevention of aspergillosis
and other invasive mold infections after liver transplantation. Liver Transpl.
2005;11:656-62.

11. Husain S, Paterson DL, Studer S, Pilewski ], Crespo M, Zaldonis D, et al.
Voriconazole prophylaxis in lung transplant recipients. Am ] Transpl. 2006;6:
3008-16.

12. Martin SI, Fishman JA. AST infectious diseases community of practice. Pneumo-
cystis pneumonia in solid organ transplant recipients. AmJ Transpl. 2009;9 Suppl.
4:5227-33, http://dx.doi.org/10.1111/j.1600-6143.2009.02914.x.

13. Moreno A, Cervera C, Gavalda ], Rovira M, de la Camara R, Jarque I, et al.
Bloodstream infections among transplant recipients: results of a nationwide
surveillance in Spain. Am ] Transpl. 2007;7:2579-86 [Epub 2007 Sep 14].

14. Muiioz P, Cerén I, Valerio M, Palomo ], Villa A, Eworo A, et al. Invasive
aspergillosis among heart transplant recipients: a 24-year perspective. ] Heart
Lung Transpl. 2014;33:278-88, http://dx.doi.org/10.1016/j.healun.2013.11.003
[Epub 2013 Nov 28].

15. Muiioz P, Rodriguez C, Bouza E, Palomo ], Yafiez JF, Dominguez M], et al. Risk
factors of invasive aspergillosis after heart transplantation: protective role of
oral itraconazole prophylaxis. Am J Transpl. 2004;4:636-43.

16. Mufioz P, Valerio M, Palomo ], Giannella M, Yafiez JF, Desco M, et al. Tar-
geted antifungal prophylaxis in heart transplant recipients. Transplantation.
2013;96:664-9, http://dx.doi.org/10.1097/TP.0b013e31829e6d7b.

17. Pappas PG, Alexander BD, Andes DR, Hadley S, Kauffman CA, Freifeld A, et al.
Invasive fungal infections among organ transplant recipients: results of the
Transplant-Associated Infection Surveillance Network (TRANSNET). Clin Infect
Dis. 2010;50:1101-11, http://dx.doi.org/10.1086/651262.

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

19. Park BJ, Pappas PG, Wannemuehler KA, Alexander BD, Anaissie E], Andes
DR, et al. Invasive non-Aspergillus mold infections in transplant recip-
ients, United States, 2001-2006. Emerg Infect Dis. 2011;17:1855-64,
http://dx.doi.org/10.3201/eid1710.110087.

20. Puig-Asensio M, Padilla B, Garnacho-MonteroJ, Zaragoza O, Aguado JM, Zaragoza
R. CANDIPOP Project; GEIH-GEMICOMED (SEIMC); REIPI. Epidemiology and pre-
dictive factors for early and late mortality in Candida bloodstream infections: a
population-based surveillance in Spain. Clin Microbiol Infect. 2014;20:0245-54,
http://dx.doi.org/10.1111/1469-0691.12380 [Epub 2013 Oct 11].

21. Rodriguez C, Mufioz P, Rodriguez-Créixems M, Yafiez JF, Palomo ], Bouza E.
Bloodstream infections among heart transplant recipients. Transplantation.
2006;81:384-91.

22. Ruiz-Camps I, Aguado JM, Almirante B, Bouza E, Ferrer-Barbera CF,
Len O, et al, GEMICOMED (Medical Mycology Study Group of SEIMC).
Guidelines for the prevention of invasive mold diseases caused by fila-
mentous fungi by the Spanish Society of Infectious Diseases and Clin-
ical Microbiology (SEIMC). Clin Microbiol Infect. 2011;17 Suppl. 2:1-24,
http://dx.doi.org/10.1111/j.1469-0691.2011.03477 .x.

23. Salavert M. Prophylaxis, pre-emptive or empirical antifungal therapy: which is
best in non-lung transplant recipients? Int ] Antimicrob Agents. 2008;32 Suppl.
2:5149-53, http://dx.doi.org/10.1016/S0924-8579(08)70017-7.

24. Singh N, Aguado JM, Bonatti H, Forrest G, Gupta KL, Safdar N, et al. Zygomy-
cosis in solid organ transplant recipients: a prospective, matched case-control
study to assess risks for disease and outcome. ] Infect Dis. 2009;200:1002-11,
http://dx.doi.org/10.1086/605445.

25. Solé A. Invasive fungal infections in lung transplantation: role of Aerosolized
amphotericin B. Int ] Antimicrob Agents. 2008;32 Suppl. 2:5161-5,
http://dx.doi.org/10.1016/S0924-8579(08)70019-0.

26. Zaragoza R, Llinares P, Maseda E, Ferrer R, Rodriguez A, Grupo Proyecto Epico.
Epico project: Development of educational recommendations using the DEL-
PHI technique on invasive candidiasis in non-neutropenic critically-ill adult
patients. Grupo Proyecto Epico Rev Iberoam Micol. 2013;30 Suppl. 1:135-49,
http://dx.doi.org/10.1016/j.riam.2013.05.005 [Epub Jun 11 2013].

27. Zaragoza R, Ferrer R, Maseda E, Llinares P, Rodriguez A, EPICO Project Group.
EPICO 2.0 project. Development of educational therapeutic recommenda-
tions using the DELPHI technique on invasive candidiasis in critically-ill
adult patients in special situations. Rev Iberoam Micol. 2014;31:157-75,
http://dx.doi.org/10.1016/j.riam.2014.06.001 [Epub 2014 Jun 21].

28. ZaragozaR,PemanJ, Salavert M, Viudes A, Solé A, Jarque I, et al. Multidisciplinary
approach to the treatment of invasive fungal infections in adult patients. Pro-
phylaxis, empirical, preemptive or targeted therapy, which is the best in the
different hosts? Ther Clin Risk Manag. 2008;4:1261-80.



dx.doi.org/10.1097/MOT.0000000000000188
dx.doi.org/10.1016/j.eimc.2011.01.010
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0155
dx.doi.org/10.1097/TP.0b013e3181932e76
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0165
dx.doi.org/10.1111/1469-0691.12660
dx.doi.org/10.1016/j.eimc.2012.09.004
dx.doi.org/10.1016/j.transproceed.2011.06.020
dx.doi.org/10.1111/1469-0691.12165
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0190
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0195
dx.doi.org/10.1111/j.1600-6143.2009.02914.x
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0205
dx.doi.org/10.1016/j.healun.2013.11.003
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0215
dx.doi.org/10.1097/TP.0b013e31829e6d7b
dx.doi.org/10.1086/651262
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0230
dx.doi.org/10.3201/eid1710.110087
dx.doi.org/10.1111/1469-0691.12380
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0245
dx.doi.org/10.1111/j.1469-0691.2011.03477.x
dx.doi.org/10.1016/S0924-8579(08)70017-7
dx.doi.org/10.1086/605445
dx.doi.org/10.1016/S0924-8579(08)70019-0
dx.doi.org/10.1016/j.riam.2013.05.005
dx.doi.org/10.1016/j.riam.2014.06.001
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280
http://refhub.elsevier.com/S1130-1406(16)00012-7/sbref0280

	EPICO 3.0. Antifungal prophylaxis in solid organ transplant recipients
	Results
	1. Variables considered risk factors for the development of aspergillosis in liver transplant recipients
	Rationale

	2. Agreement on antifungals considered prophylactic treatment in high-risk liver transplant recipients
	Rationale

	3. Agreement on not administering any type of antifungal prophylaxis in liver transplant recipients in the absence of high...
	Rationale

	4. Variables considered risk-factors for the development of aspergillosis in heart transplant recipients
	Rationale

	5. Agreement on the use of antifungals as a prophylactic treatment in heart transplant recipients
	Rationale

	6. Agreement on not administering any type of antifungal prophylactic treatment in heart transplant recipients in the abse...
	Rationale

	7. Variables considered risk factors for the development of aspergillosis in pancreas or intestinal transplant recipients
	Rationale

	8. Agreement on the use of antifungals as a prophylactic treatment in high-risk pancreas or intestinal transplant recipients
	Rationale

	9. Agreement on not administering any type of antifungal prophylaxis in pancreas or intestinal transplant recipients in th...
	Rationale

	10. Agreement on the use of antifungals as a prophylactic treatment in lung transplant recipients
	Rationale

	11. Agreement on the duration of the prophylactic treatment with trimethoprim-sulfamethoxazole in kidney transplant recipi...
	Rationale

	12. Agreement on the duration of the prophylactic treatment with trimethoprim-sulfamethoxazole in the rest of transplant r...
	Rationale


	Recommendations and algorithm
	Conflict of interests
	Acknowledgements
	Annex 1 COORDINATORS
	Annex 2 REPRESENTATIVE EXPERTS
	Annex 3 HOSPITAL EXPERTS
	References


