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Abstract 
The invasive aspergillosis (IA) continues to be an important cause of morbidity and mortality, difficult to manage in severely immunocompromised patients, howe-
ver, with its appearance in a heterogeneous group of patients (e.g., critical ICU patients, patients with human immunodeficiency virus [HIV/AIDS], etc.), who were 
not classically considered high risk, as well as more chronic forms of aspergillosis, (including those with a propensity for invasion), which have been better defined, 
different antifungal treatment modalities have been established for Aspergillus-associated infections according to the specific patient’s condition. The understan-
ding of the different risk factors for the development of IFI/IA, which are constantly evolving, and which include, among others, the underlying malignancy, the 
associated condition and treatment, the presence of comorbidities, environmental exposure, and the presence of certain genetic polymorphisms in the patient, 
allows for a more precise risk stratification, which together with the use of diagnostic algorithms, would allow the characterization of patients who would benefit 
from the different early intervention strategies, and the optimization of management protocols. The evaluation of the clinical manifestations of the patient is an 
essential step, as it involves the site of infection, the severity and dynamic nature of immunosuppression, and the characteristics of the etiological agent involved, 
which with the use of imaging modalities (with an increasingly important role in diagnosis), and of novel and accessible diagnostic tools, useful for the detection 
and follow-up of the disease, allow the early recognition of the infection, the selection of an early antifungal treatment, the use of more effective antifungal drugs 
and the development of local clinical practice guidelines.
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Resumen 
La aspergilosis invasive (AI) continúa siendo una causa importante de morbilidad y mortalidad, de difícil manejo en los pacientes severamente inmunocomprometi-
dos, sin embargo, con su aparición en un grupo heterogéneo de pacientes (ej., paciente críticos en UCI), pacientes con virus de inmunodeficiencia humana [HIV/sida], 
etc.), que clásicamente no se consideraban de alto riesgo, así como la manifestación de formas más crónicas de aspergilosis, (incluidas aquellas con propensión a la 
invasión), que han sido mejor definidas, se han establecido diferentes modalidades de tratamiento antifúngico para infecciones asociadas a Aspergillus de acuerdo 
a la condición específica del paciente. La comprensión de los diferentes factores de riesgo para el desarrollo de una EFI/AI, los cuales evolucionan constantemente, 
y que incluyen entre otros, la malignidad subyacente, el estado y tratamiento asociado, la presencia de comorbilidades, la exposición ambiental, y la presencia de 
ciertos polimorfismos genéticos en el paciente, permiten una estratificación de riesgo más precisa, que unido al uso de algoritmos de diagnóstico, permitirían ca-
racterizar los pacientes que se beneficiarían de las diferentes estrategias de intervención temprana, y de la optimización de protocolos de manejo. La evaluación de 
las manifestaciones clínicas del pacientes es un paso esencial, ya que involucra el sitio de infección, la gravedad y la naturaleza dinámica de la inmunosupresión, y 
las características del agente etiológico implicado, que junto al uso de modalidades imagenológicas (con un papel cada vez más importante en el diagnóstico), y de 
herramientas diagnósticas novedosas y accesibles, útiles para la detección y el seguimiento de la enfermedad, permiten el reconocimiento precoz de la infección, la 
selección de un tratamiento antifúngico temprano, el uso de fármacos antifúngicos más efectivos y la elaboración de guías de práctica clínica locales.
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Introduction

Invasive aspergillosis (IA) continues to be an important cause 
of morbidity and mortality, difficult to manage in severely 
immunocompromised patients, however, with its appearance 
in a heterogeneous group of patients (e.g., critical ICU pa-
tients, patients with human immunodeficiency virus [HIV/
AIDS], etc.), who were not classically considered high risk, as 
well as more chronic forms of aspergillosis, (including tho-
se with a propensity for invasion), which have been better 
defined, different antifungal treatment modalities have been 
established for Aspergillus-associated infections according 
to the specific patient’s condition1–11,14–58,67–293. The unders-
tanding of the different risk factors for the development 
of IFI/IA, which are constantly evolving, and which include, 
among others, the underlying malignancy, the associated 
condition and treatment, the presence of comorbidities, en-
vironmental exposure, and the presence of certain genetic 
polymorphisms in the patient, allows for a more precise risk 
stratification4,6,21,67–69,115,118,153, which together with the use of 
diagnostic algorithms, would allow the characterization of 
patients who would benefit from the different early interven-
tion strategies, and the optimization of management proto-
cols4,8,153,21,67,68,70,118–121. The evaluation of the clinical manifes-
tations of the patient is an essential step, as it involves the 
site of infection, the severity and dynamic nature of immuno-
suppression, and the characteristics of the etiological agent 
involved, which with the use of imaging modalities (with an 
increasingly important role in diagnosis), and of novel and 
accessible diagnostic tools, useful for the detection and 

follow-up of the disease, allow the early recognition of the 
infection, the selection of an early antifungal treatment, the 
use of more effective antifungal drugs and the development 
of local clinical practice guidelines4,67.

The last few decades have seen important changes in fungal 
epidemiology, with a better understanding of the incidence 
and global and local epidemiology, which has gone from an 
almost uniform lack of management options, to a disease 
that is diagnosed more quickly and treated more aggressi-
vely with increasingly safe antifungal drugs4,8,11,21,67,68,70–75,81–84. 
The initiation of active prophylaxis against filamentous fungi 
should be considered in patients at high risk of developing 
invasive disease, however, in a patient with a lower risk, it is 
only advisable to implement close monitoring protocols, and 
the initiation of immediate treatment upon evidence of active 
infection4,21,67,68,70–75,77,81–84,91,92,95. The optimization of antifungal 
treatment is fundamental, including (a) selecting the optimal 
antifungal drug and its early initiation to improve survival ra-
tes, (b) ensuring adequate drug exposure, (c) managing drug-
drug interactions, (d) maintaining adequate treatment time, 
and (e) implementing objective parameters for the evaluation 
of results115,118. Likewise, it has been established that the suc-
cessful management of proven/probable IFI/IA depends not 
only on antifungal treatment, but also on the reduction of im-
munosuppression, whenever feasible, and the consideration 
in those patients with severe and/or refractory disease, of the 
initiation of additional therapies such as immunomodulation 
(such as granulocyte transfusions and complementary use of 
interferon gamma [IFN-γ]) and surgery4,21,67,70.
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Finally, when maximizing diagnostic accuracy, it should be 
considered that different treatment approaches may be ne-
cessary for a varied group of patients, as therapeutic practi-
ces may differ between hospital centers, according to local 
epidemiology, diagnostic tools available and/or accessible 
in a timely manner, and patient characteristics118,119. The im-
plementation of antifungal stewardship (AFS) programmes 
allows optimizing the outcome of a patient with IFI/IA, with 
selection of the drugs, the dosage, the route of administration 
and the adequate duration of treatment, while limiting the 
consequences of its use, such as the emergence of antifungal 
resistance, adverse drug reactions and hospital costs118,121. A 
multifaceted strategy is needed, the first step of which is to 
build a multidisciplinary team with the necessary expertise, 
focusing on: (a) surveillance of fungal infection, and the stu-
dy of new cases and/or outbreaks, (b) quality measurement 
of antifungal drug prescribing, and (c) improving the accep-
tance of diagnostic testing and the use of therapeutic drug 
monitoring (TDM) of antifungal agents118–121.

A detailed description of the background, methods and po-
tential conflicts of interest can be found in the Section 1 of 
the guideline “Colombian Consensus on the Diagnosis and 
Follow-Up of Invasive Aspergillosis and Aspergillus Disea-
se in Adult and Pediatric Patients”. Summarized below are 
the recommendations for the prophylaxis, treatment and 
prevention of invasive aspergillosis. To assess the quality of 
the evidence and the strength of the recommendations, the 
modified GRADE methodology12,13 was used. It assigns each 
recommendation with separate ratings for the underlying 
quality of the evidence supporting the recommendation, and 
for the strength with which the recommendation is made, 
establishing the following levels of evidence: LOW (III): results 
may definitely change over time; MODERATE (II): results may 
change over time, but will not change dramatically; HIGH 
(I): the likelihood that the results will change is minimal. The 
strength of the recommendation (STRONG OR WEAK) was 
evaluated taking into account the balance between benefits 
and risks, quality of evidence, patient values and preferences, 
and cost or resource utilization (Table 1)59–66. 

SUB SECTION I:  
ANTIFUNGAL PROPHYLAXIS FOR IFI/IA

QUESTIONS:

1. In the patient at risk of developing an IFI/IA, is 
the initiation of primary antifungal prophylaxis 
recommended? In which clinical situations is the 
initiation of primary antifungal prophylaxis re-
commended?

Recommendation 
1. The consensus considers that in patients older than 13 

years, with high suspicion and/or very high risk of deve-
loping an IFI/IA, either because of their baseline disease 
and/or local/geographic, and/or healthcare facility-re-
lated conditions that are clearly recognized, the initia-
tion of primary antifungal prophylaxis is recommended. 
(strong recommendation, high-quality evidence) 
(Tables 2-4)4,11,21,67–70.

2. The consensus recommends the initiation of primary 
antifungal prophylaxis, universal and/or directed aga-
inst filamentous fungi, in patients older than 13 years, 
with high suspicion of developing an IFI/IA. The popu-
lations that according to their specific clinical condition 
are recognized for the initiation of primary antifungal 
prophylaxis are: (a) hematological patients with leuke-
mia with profound and prolonged neutropenia, (b) HSCT 
patients during neutropenic phase, (c) patients HSCT re-
cipients in GVHD phase, moderate to severe stage, and 
(d) patients in whom intensified immunosuppression is 
required. (strong recommendation, high-quality evi-
dence)8,14,22,36,68,70–84.

3. It is recommended in patients SOTR (solid organ transplant 
recipients), with high suspicion of developing an IFI/IA, the 
initiation of primary universal and/or directed antifungal 
prophylaxis against filamentous fungi. The populations 
that according to their specific clinical condition, are recog-
nized for the initiation of primary antifungal prophylaxis 
are: (a) lung transplant recipients, (b) heart-lung trans-
plant recipients, (c) pancreas transplant recipients, and (d) 
high-risk liver transplant recipients in need of dialytic sup-
port during transplantation. (strong recommendation, 
high-quality evidence) (Table 8)4,8,21,67,70,76. 

a. In the patient at risk of developing an IFI/IA, 
what is the standard of action according to the 
clinical scenario? 

i. Patient in intensive care unit (ICU):

Recommendation 
4. The consensus does not recommend the initiation of uni-

versal primary antifungal prophylaxis against IFI caused 
by filamentous fungi in patients hospitalized in the ICU. 
(strong recommendation, moderate-quality eviden-
ce)4,21,31,67,70,85. 

Table 1. Scale for measuring the quality of evidence and strength of 
recommendations. 

Calidad de la evidencia

Alto (i) La probabilidad de que los resultados cambien es mínima.

Moderado (ii) Los resultados pueden cambiar en el tiempo, pero no lo 
harán de forma drástica.

Bajo (i) Los resultados definitivamente pueden cambiar en el 
tiempo.

Fuerza de la recomendación

Fuerte
Se recomienda implementar esta recomendación a la 
práctica clínica diaria.

Débil
Se recomienda antes de implementar esta recomendación, 
evaluar riesgos y beneficios en el paciente, así como 
costos o utilización de los recursos en salud.

Adapted from: Andrews JC et al.12
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Table 2. Risk factors and patients at risk for an IA.

 Factores de Riesgo

Neutropenia.
Alteración de la capacidad fagocítica.
Disminución de la inmunidad celular.
Uso de corticoides y otros fármacos inmunosupresores.
Rotura de barreras mucocutáneas.
Exposición ambiental (elevada concentración de conidios).

 Población de Riesgo 

Paciente con neutropenia (RAN < 500 cel/μL, > 10 días): LMA, SMD, TPH 
alogénico
Pacientes en terapia inmunosupresora por EICH.
RTOS, sobre todo de pulmón y corazón.
Pacientes infectados por el VIH sin tratamiento con antirretrovirales y CD4 
<100 cel/mm3

Pacientes con EGC.
Pacientes tratados con adalimumab, alemtuzumab, infliximab o etanercept.
Pacientes críticos no hematológicos.
Pacientes con EPOC en tratamiento crónico con corticoides.
Enfermos con cirrosis hepática o enfermedad hepática avanzada.
Pacientes con cirugía mayor compleja.

AI: Aspergilosis invasora; RAN: Recuento de neutrófilos absolutos; LMA: 
Leucemia mieloide aguda; SMD: Síndrome mielodisplásico; TPH: Trasplante 
de progenitores hematopoyéticos; EICH: Enfermedad injerto contra 
hospedero; RTOS: Receptores de trasplante de órganos sólidos; VIH: Virus 
de inmunodeficiencia humana; Enfermedad granulomatosa crónica; EPOC: 
Enfermedad pulmonar obstructiva crónica.
Adapted from: Pemán J et al.33.

5. The consensus recommends in the ICU hospitalized patient, 
the initiation of primary antifungal prophylaxis directed 
against IFI caused by filamentous fungi, with the following 
conditions: (a) SOTR, with an increased risk of microenvi-
ronmental exposure, (b) COPD, (c) high-dose corticosteroid 
therapy, (d) acute liver failure, (e) burns, (f) severe bacterial 
infection, or (e) malnutrition. (strong recommendation, 
moderate-quality evidence)4,21,31,67,70,85.

ii. HIV/AIDS patient:

Recommendation 
6. The consensus does not recommend the initiation of uni-

versal primary antifungal prophylaxis against IFI caused 
by filamentous fungi in HIV/AIDS patients. The decision 
to initiate targeted primary antifungal prophylaxis in pa-
tients with CD4 count <100 cells/mm3 should be made 
on an individual basis. (weak recommendation, low-
quality evidence)86,87.

iii. Hematologic patient:

Recommendation 
7. The consensus recommends that in the patient with a 

diagnosis of ALL, the decision to initiate primary antifun-
gal prophylaxis directed against IFI caused by filamen-
tous fungi should be made on an individualized basis, 
according to the institutional prevalence of IFI caused 

by Aspergillus spp. and the risk of chemotherapeutic 
treatment in the induction phase. Consideration should 
be given to evaluating possible drug-drug interactions. 
(strong recommendation, high-quality evidence) (Anne-
xes 1 and 2)4,21,67,68,70,72–75. 

iv. Hematopoietic stem cell transplant (HSCT) reci-
pient patient:

Recommendation 
8. It is recommended in the patient with a hematologic ma-

lignancy and/or HSCT recipients, in whom the develop-
ment of profound and prolonged neutropenia (absolute 
neutrophil count [ANC]: <500 cells/μL, >7 days) is expec-
ted, the initiation of primary, universal and/or targeted 
antifungal prophylaxis against IFI caused by filamentous 
fungi , with the following conditions: (a) AML or MDS, in 
induction phase, (b) allogeneic HSCT, until neutrophil re-
covery, (c) allogeneic HSCT, in GVHD phase, moderate or 
severe stage, requiring corticosteroid therapy (prednisone 
[PDN] >1 mg/kg/day), or other immunosuppressive the-
rapy. (strong recommendation, high-quality eviden-
ce) (Table 2)4,21,81–84,67,68,70–75. 

9. The consensus does not recommend the initiation of pri-
mary, universal and/or targeted antifungal prophylaxis 
against IFI caused by filamentous fungi in the patient un-
dergoing autologous HSCT. (strong recommendation, 
moderate-quality evidence)4,21,67,68,70. 

1. HSCT recipient patient in graft versus host disea-
se (GVHD) stage:

Recommendation 
10. The consensus recommends in the HSCT patient with chro-

nic immunosuppression associated with GVHD, on corticos-
teroid therapy, (PDN equivalent > 1mg/kg/d, for > 2 weeks) 
together with other anti-GVHD therapies, (TNF-α antago-
nist drugs [infliximab, adalimumab, etanercept] and/or an-
ti-lymphocyte biologic agents [rituximab, alemtuzumab]), 
the initiation of primary antifungal prophylaxis against IFI 
caused by filamentous fungi. (strong recommendation, 
high-quality evidence)4,6,21,75,81–84,88–92,67,68,70–74. 

2. Patient undergoing biological therapy:

Recommendation 
11. The consensus does not recommend in the patient under-

going biologic and/or cell therapy with TNF-α antagonist 
drugs ([infliximab, adalimumab, etanercept) and/or with 
anti-lymphocyte biologic agents (rituximab, alemtuzu-
mab, basiliximab, daclizumab), the initiation of universal 
primary antifungal prophylaxis against IFI caused by fila-
mentous fungi. (strong recommendation, moderate-
quality evidence)4,21,67,70.
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Table 4. Incidence of IA in pediatric population.

Patient population Incidence of IA

Neonates and LBWNs Sporadic (> 5%)

Primary immunodeficiencies

Chronic granulomatous disease
Hyper IgE syndrome

High risk > 10%

Acquired immunodeficiency

Acute and recurrent leukemia
Bone marrow failure syndromes
Allogenic HSCT
Allogenic HSCT and acute GVHD (2-4) or 
extensive chronic GVHD

High risk > 10%

Autologous HSCT
ALL
Non-Hodgkin Lymphoma
Solid tumors and brain tumors
Hodgkin Lymphoma

Low risk (5%)

SOTR
Advanced HIV infection
Immunosuppressive therapy
Acute illness or trauma
Chronic airway disease

Sporadic (<5%)

ALL: Acute Lymphoblastic Leukemia; GVHD: graft-versus-host disease; 
HIV: human immunodeficiency virus; HSCT: hematopoietic stem cell 
transplantation; IA: invasive aspergillosis; SOTR: Solid Organ Transplant.
Adapted from: Groll AH et al.50; Tragiannidis A et al.51; García-Vidal C et al.67

Table 3. Risk of IA in SOTR patients.

Type of transplant Risk factor

Liver transplant recipients

Early (0-3 months) Re-transplantation
Kidney failure, particularly if renal replacement therapy is required.
Fulminant liver failure.
MELD > 30
Re-operation with thoracic or intra-abdominal cavity.

Late (> 3 months) CMV infection
Creatinine > 3.3 g/dL

Lung transplant recipients

Single lung transplantation
Early airway ischemia
CMV infection
Rejection and increased immunosuppression in the last 3 months, particularly in patients with CF.
Pre-transplant Aspergillus colonization 
Aspergillus colonization within one-year post-transplant
Aspergillus-positive culture of intraoperative material in CF patients.
Acquired hypogammaglobulinemia (IgG <400 mg/dL)

Heart transplant recipients

Aspergillus colonization
Airborne Aspergillus spores in the ICU
Re-operation (thoracic)
CMV infection
Post-transplant hemodialysis
Report of an IA episode in the program, 2 months before or after heart transplantation.

Kidney transplant recipients

Pre-transplant diagnosis of COPD
Acute rejection episode in the last 3 months
Graft failure
High-dose and prolonged corticosteroid use

CF: Cystic Fibrosis; CMV: Cytomegalovirus; COPD: Chronic obstructive pulmonary disease; IA: invasive aspergillosis; ICU: Intensive Care 
Unit; MELD: Model for End-stage Liver Disease; SOTR: Solid Organ Transplant Recipient.
Adapted from: Husain S et al.8.

v. Solid organ transplant recipients (SOTR) patients:

Recommendation 
12. The consensus recommends that in the SOTR patient, 

the decision to initiate universal primary antifungal pro-
phylaxis against IFI caused by filamentous fungi should be 
made on an individualized basis and according to the insti-
tutional prevalence. Consideration should be given to eva-
luating possible drug-drug interactions. (strong recom-
mendation, high-quality evidence) (Table 8)4,8,21,67,70,76,93.

1. Lung transplant recipient patient:

Recommendation 
13. It is recommended in the lung transplant recipient patient 

(during the first post-transplant year), the initiation of 
primary antifungal prophylaxis, universal and/or directed 
against IFI caused by filamentous fungi, depending on the 
availability and/or timely access to diagnostic approach 
tools. (strong recommendation, moderate-quality 
evidence) (I Diagnosis and Follow-Up of IA/Aspergillus 
Disease) (Tables 7 and 8, Annex 3)4,8,21,67,70,76,78,94–97.

14. The consensus recommends in the lung transplant reci-
pient patient, (during the first year post-transplant), the 
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initiation of primary antifungal prophylaxis directed aga-
inst IFI caused by filamentous fungi, with at least one of 
the following conditions present: (a) demonstrated fungal 
colonization, from pre-transplant intra-operative culture 
and/or within the first year post-transplant, (b) early and 
prolonged airway ischemia at the site of anastomosis, (c) 
administration of daclizumab, thymoglobulin or alemtu-
zumab, and/or treatment with high-dose corticosteroids, 
(d) CMV infection, (e) acute and chronic repeated rejec-
tion, or (f) acquired hypogammaglobulinemia (IgG <400 
mg/dl). (strong recommendation, moderate-quality 
evidence) (Table 8)4,8,21,67,70,76,78,95–97.

2. Patient receiving another type of transplant:

Recommendation 
15. The consensus does not recommend the initiation of uni-

versal primary antifungal prophylaxis against IFI caused 
by filamentous fungi in heart transplant recipients. The 
decision to initiate targeted antifungal prophylaxis should 
be made on an individual basis, taking into account the 
risk of QTc prolongation due to the use of azoles. (strong 
recommendation, high-quality evidence) (Annexes 1 
and 2)4,8,21,67,70,97–100.

16. It is recommended in the heart transplant recipient patient 
the initiation of primary antifungal prophylaxis directed 
against IFI caused by filamentous fungi, with at least one 
of the following conditions present: (a) patient with tho-
racic re-operation, (b) demonstrated fungal colonization, 
from intra-operative culture, with no imaging abnorma-
lities present, (c) CMV infection, (d) post-transplant he-
modialysis, (e) hospitalized in ICU, and demonstration 
of the presence of conidia of Aspergillus spp. in the en-
vironment, (f) administration of sirolimus or tacrolimus, 
(g) acquired hypogammaglobulinemia (IgG <400mg/dl), 
or (h) report of an episode of IA in any patient, within 
the cardiac transplant program, 2 months before or after 
the cardiac transplantation. (strong recommendation, 
high-quality evidence) (Table 8)4,8,21,67,70,97–99.

17. The consensus does not recommend the initiation of uni-
versal primary antifungal prophylaxis against IFI caused 
by filamentous fungi in liver transplant recipients. The 
decision to initiate antifungal prophylaxis directed aga-
inst filamentous fungi should be made on an individual 
basis. (strong recommendation, high-quality eviden-
ce) (Table 8)4,8,21,36,67,70,100–103.

18. Initiation of primary antifungal prophylaxis directed aga-
inst filamentous fungal IFI is recommended in the liver 
transplant recipient patient with at least one of the fo-
llowing conditions present: (a) liver retransplantation, (b) 
post-transplant hemodialysis, (c) renal replacement the-
rapy at the time, or within 7 days post-transplant, (d) ful-
minant hepatic failure, (e) MELD scale > 30 points, (f) ICU 
admission or requirement for corticosteroid treatment, 
four weeks prior to transplantation, (g) transfusion of > 
15 U of packed red blood cells during transplant surgery, 
(h) surgical re-intervention involving the thoracic and/

or intra-abdominal cavity, or (i) choledochojejunostomy. 
(strong recommendation, high-quality evidence) 
(Table 8)4,8,21,36,67,70,100,101. 

19. The consensus does not recommend the initiation of univer-
sal primary antifungal prophylaxis against IFI caused by fila-
mentous fungi in kidney transplant recipients. The decision 
to initiate antifungal prophylaxis directed against filamen-
tous fungi should be made on an individual basis. (strong 
recommendation, low-quality evidence)4,8,21,67,70.

20. Initiation of primary antifungal prophylaxis directed 
against IFI caused by filamentous fungi is recommended 
in the kidney transplant recipient patient with at least 
one of the following conditions present: (a) pre-trans-
plant COPD, (b) delayed graft function, (c) post-trans-
plant bloodstream infection, or (d) acute graft rejection. 
(strong recommendation, low-quality evidence) (Ta-
ble 8)4,8,21,67,70.

vi. Patient with chronic disease:

Recommendation 
21. The consensus does not recommend the initiation of uni-

versal primary antifungal prophylaxis against IFI caused 
by filamentous fungi in the patient with a diagnosis of 
COPD. It is recommended to initiate targeted primary 
antifungal prophylaxis with at least one of the following 
conditions present: (a) treatment with high-dose systemic 
and cumulative corticosteroids, (b) refractory antibiotic 
treatment, or (c) ICU admission. (strong recommenda-
tion, moderate-quality evidence)4,21,67,70,104.

22. The consensus does not recommend the initiation of uni-
versal primary antifungal prophylaxis against IFI caused by 
filamentous fungi in patients with liver failure. The decision 
to initiate antifungal prophylaxis directed against filamen-
tous fungi should be made on an individual basis. (strong 
recommendation, moderate-quality evidence)4,21,67,70. 

23. The consensus does not recommend the initiation of uni-
versal primary antifungal prophylaxis against IFI caused 
by filamentous fungi in the severely burned patient. The 
decision to initiate antifungal prophylaxis directed aga-
inst filamentous fungi should be made on an individual 
basis, with at least one of the following conditions pre-
sent: (a) high percentage of total body surface area in-
volved with burn injuries, (b) prolonged length of hospi-
tal stay. (strong recommendation, moderate-quality 
evidence)4,21,67,70,105. 

2. In the patient at risk of developing an IFI/IA, what 
are the recommended prophylactic regimens?

Recommendation 
24. The consensus recommends the use of antifungal drugs to 

initiate primary, universal and/or targeted antifungal pro-
phylaxis in high-risk patients to reduce the incidence of IFI/
IA. The drugs of choice are the azoles (posaconazole [PCZ], 
voriconazole [VCZ], itraconazole [ITZ]: [standard dose]) 
orally [PO.] or intravenously [IV.]. Although ITZ is conside-
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red to be effective, its use may be limited by its absorption 
and tolerability. (strong recommendation, high-quality 
evidence) (Table 9, Annexes 1 and 2)4,21,67,70. 

25. The consensus considers that the new ITZ formulation 
(ITZ-SUBA, capsules, 65 mg / 12h, with meals) PO., is an 
alternative to initiate primary, universal and / or directed 
antifungal prophylaxis against IFI caused by filamentous 
fungi. However, the drug is not available in many countries. 
(strong recommendation, high-quality evidence)21,70,106.

26. In patients with prolonged primary antifungal pro-
phylaxis with an azole (VCZ, PCZ or ITZ), and/or together 
with the administration of a drug with pharmacological 
interaction with azoles, it is recommended that therapeu-
tic monitoring of antifungal drugs (TDM) be performed to 
improve antifungal efficacy, evaluate therapeutic failure 
and reduce pharmacological toxicity. (strong recom-
mendation, high-quality evidence) (I Diagnosis and 
Follow-up of IA/Aspergillus Disease [TDM in therapeu-
tical management of IA/Aspergillus disease]) (Tables 9 
and 10, Annexes 4 and 5)4,21,67,70.

27. The consensus does not consider the use of isavucona-
zole (ISZ) as an alternative to initiate primary, universal 
and/or targeted antifungal prophylaxis against IFI caused 
by filamentous fungi. (strong recommendation, high-
quality evidence)21,70,107.

28. The consensus recommends that in the high-risk pa-
tient with a diagnosis of hematologic malignancy and/
or HSCT, with/without profound and prolonged neutro-
penia, avoid coadministration of an azole drug with other 
potentially toxic drugs (e.g., vinca alkaloids and others). 
Consider evaluating potential drug-drug interactions 
when choosing an antifungal drug for primary, universal 
and/or targeted antifungal prophylaxis against IFI caused 
by filamentous fungi. (strong recommendation, high-
quality evidence) (Annexes 1 and 2)21,70,81.

29. The lipid formulations of AmB (liposomal AmB [L-AmB] 
or lipid complex AmB [LC-AmB]) can be considered as an 
alternative for primary, universal and/or targeted anti-
fungal prophylaxis against IFI caused by filamentous fun-
gi in the high-risk patient when azole use is contraindi-
cated and/or not tolerated. The use of AmB deoxycholate 
(D-AmB) should be reserved for resource-limited settings 
without access to alternative antifungal drugs. (strong 
recommendation, high-quality evidence) (Table 9, 
Annexes 1 and 2)4,21,67,70,108–111.

30. Nebulized AmB formulations are an alternative for pri-
mary, universal and/or targeted antifungal prophylaxis 
against IFI caused by filamentous fungi in the high-risk 
patient with hematologic malignancy or HSCT or lung 
transplant recipient. (weak recommendation, low-
quality evidence)4,21,67,70,108–111.

31. An echinocandin (caspofungin [CAS] or micafungin [MCF], 
standard dose), is an alternative for primary, universal and/
or targeted antifungal prophylaxis against IFI caused by fila-
mentous fungi, when the use of azoles or polyenes is contra-
indicated and/or not tolerated. (strong recommendation, 
high-quality evidence) (Annexes 1 and 2)4,21,67,70.

a. In the patient at risk of developing an IFI/IA, 
what is the recommendation for choosing the 
drug type, dose, and duration of primary anti-
fungal prophylaxis, according to the population 
at risk? 

Recommendation 
Patient with hematologic malignancy and/or HSCT
32. The consensus considers that in high-risk patients with 

hematologic malignancy and/or HSCT, with/without pro-
found and prolonged neutropenia, PCZ PO. or VCZ PO. are 
the drugs of choice for initiating universal and/or targeted 
primary antifungal prophylaxis against IFI/IA. The decision 
to initiate primary targeted antifungal prophylaxis should 
be made on an individual basis. (strong recommenda-
tion, high-quality evidence) (Table 9)4,21,67,70,72,73,77,112–114.

33. The consensus recommends in the high-risk patient with 
a diagnosis of hematologic malignancy (AML/MDS, in 
induction), with/without profound and prolonged neu-
tropenia, the initiation of primary antifungal prophylaxis 
with: (a) PCZ (delayed-release tablets, TLR [300 mg/12h, 
two doses, then 300 mg/d, with meals], or suspension 
[200 mg/8h], with carbonated beverages), or (b) VCZ 
(PO., 200 mg/12h), or (c) ITZ (200 mg/12h), or (d) L-AmB 
(nebulized, 12.5 mg, X2/wk + fluconazole [FCZ] PO.), or 
(e) an echinocandin (IV., CAS [50 mg/d], MCF [50-100 
mg/d]). (strong recommendation, high-quality evi-
dence) (Table 9) (4,21,67,68,70–75,81–84).

34. It is considered that in the high-risk patient with a diag-
nosis of hematological malignancy (AML/MDS, in induc-
tion), with profound and prolonged neutropenia, the du-
ration of primary antifungal prophylaxis will depend on 
the resolution of the neutropenia. (strong recommen-
dation, high-quality evidence)4,21,67,68,70–75,81–84.

35. It is recommended in the high-risk allogeneic RTPH pa-
tient, in neutropenic phase, the initiation of primary an-
tifungal prophylaxis with: (a) PCZ (TLR [300 mg/12h, two 
doses, then 300 mg/d, with meals], or suspension [200 
mg/8h], with carbonated drinks), or (b) VCZ (PO., 200 
mg/12h), or (c) L-AmB (nebulized, 12.5 mg, X2/wk + FCZ 
PO., or (d) an echinocandin (IV., CAS [50 mg/d], MCF [50-
100 mg/d]). (strong recommendation, high-quality 
evidence)4,21,67,68,70–75,81–84.

36. It is considered that in the high-risk allogeneic RTPH pa-
tient, in neutropenic phase, the duration of primary anti-
fungal prophylaxis will be up to day +75/100. (strong re-
commendation, high-quality evidence)4,21,67,68,70–75,81–84. 

37. It is recommended in the allogeneic HSCT patient, in 
moderate to severe GVHD phase and/or intense im-
munosuppression, the initiation of primary antifungal 
prophylaxis with: (a) PCZ (tablets [300 mg/12h, two 
doses, then 300 mg/d, with meals], or suspension [200 
mg/8h], with carbonated beverages), or (b) VCZ (PO., 200 
mg/12h), or (c) L-AmB (nebulized, 12.5 mg, X2/wk + FCZ 
PO.), or (d) an echinocandin (IV., CAS [50 mg/d], MCF [50-
100 mg/d]). (strong recommendation, high-quality 
evidence)4,21,67,68,70–75,81–84.
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38 In the allogeneic HSCT patient with moderate to seve-
re GVHD phase and/or intense immunosuppression, the 
duration of primary antifungal prophylaxis is considered 
to depend on the resolution of the GVHD and/or for the 
duration of immunosuppression. (strong recommenda-
tion, high-quality evidence)4,6,21,67,68,70–75,81–84,88–92. 

SOTR patient

39. The consensus considers that in the high-risk SOTR pa-
tient, PCZ PO., or VCZ PO., or nebulized L-AmB, are the 
drugs of choice to initiate primary antifungal prophylaxis, 
universal and/or directed against IFI/IA. The decision to 
initiate primary antifungal prophylaxis should be made 
on an individual basis and it is recommended to moni-
tor liver function to evaluate toxicity related to the use 
of azoles. (strong recommendation, high-quality evi-
dence) (Table 9)4,8,21,67,70,76.

40. The consensus recommends in the high-risk lung trans-
plant recipient patient, the initiation of primary antifun-
gal prophylaxis with: (a) PCZ (tablets, 300 mg/d), or (b) 
VCZ (PO., 200 mg/12h, X3-6/month), or (c) ITZ (PO., 200 
mg/12h, X3-6/month), or (d) D-AmB (nebulized, 25 mg/d, 
for 4 d, then 25 mg/wk, X7/wk), or (e) L-AmB (nebulized, 
50 mg/d, for 4 d, then 50 mg/wk, X 7/wk), or (e) LC-AmB 
(nebulized, 50 mg/48h, X2/wk, then 50 mg/wk, X13wk), 
or (f) an echinocandin (IV., CAS [50 mg/d], MCF [50-100 
mg/d], X3-4/month). In the single lung transplant reci-
pient patient, initiation of primary antifungal prophylaxis 
systemically is considered. (strong recommendation, 
moderate-quality evidence)4,8,21,67,70,76,78,95–97.

41. The consensus considers that in the high-risk lung transplant 
recipient patient the duration of universal and/or targeted 
primary antifungal prophylaxis should be indefinite or a mi-
nimum of 12 months. The duration will depend on airway 
inspection, the results of surveillance respiratory cultures, 
and the patient’s risk factors. (strong recommendation, 
moderate-quality evidence) (Table 8)4,8,21,67,70,76,78,95–97.

42. The consensus recommends in the high-risk heart trans-
plant recipient patient the initiation of primary antifun-
gal prophylaxis with: (a) PCZ (tablets [300 mg/12h, two 
doses, then 300 mg/d, with meals], or suspension [200 
mg/8h], with carbonated beverages), or (b) VCZ (PO., 200 
mg/12h, X50-150/d) or (c) ITZ (PO.,200 mg/12h, X50-
150/d), or (d) an echinocandin (IV., CAS [50 mg/d], MCF 
[50-100 mg/d], X120/d). (strong recommendation, 
high-quality evidence)4,8,21,67,70,97–99.

43. The consensus considers that in the high-risk heart trans-
plant recipient patient, the duration of universal and/or 
targeted primary antifungal prophylaxis should be inde-
finite or a minimum of 120 days. (strong recommenda-
tion, high-quality evidence) (Table 8)4,8,21,67,70,97–99.

44. The consensus recommends in the high-risk liver trans-
plant recipient patient the initiation of primary antifun-
gal prophylaxis with: (a) VCZ (PO., 200 mg/12h), or (b) L-
AmB (IV., 3-5 mg/d), or (c) an echinocandin (IV., CAS [70 
mg, day 1, then 50 mg/d], ANF [200 mg, day 1, then 100 

mg/d], MCF [100 mg/d]). (strong recommendation, 
high-quality evidence)4,8,21,36,67,70,97–100.

45. The consensus considers that in the high-risk liver trans-
plant recipient patient, the duration of primary targeted 
antifungal prophylaxis should be a minimum of 12-21 
days, or until resolution of the associated risk factors. 
(strong recommendation, high-quality evidence) 
(Table 8)4,8,21,36,67,70,97–100.

3. In the patient at risk of developing an IFI/IA, in 
which clinical situations is the initiation of se-
condary antifungal prophylaxis recommended? 

Recommendation
46. The consensus considers that in the immunocompromised 

patient, the initiation of secondary antifungal prophylaxis 
prevents relapse of an IFI/IA associated with a previous 
episode. The populations that according to their specific 
clinical condition, are recognized for the initiation of se-
condary antifungal prophylaxis are: (a) allogeneic HSCT 
in early phase with profound and prolonged neutropenia, 
(b) allogeneic HSCT in chronic, acute or extensive GVHD 
phase, (c) patients undergoing T-cell depletion therapy 
and/or with high doses of corticosteroids. The initiation of 
secondary antifungal prophylaxis should always be based 
on the response to previous antifungal therapy. (strong 
recommendation, moderate-quality evidence) (An-
nex 6)4,21,67,71,83.

47. It is recommended in the patient with a diagnosis of a 
previous proven/probable IFI/IA, who is going to under-
go an allogeneic HSCT, or with a new risk period, and 
who presents unresectable foci of Aspergillus disease, to 
reduce the risk of recurrence, the initiation of secondary 
antifungal prophylaxis with an active drug against IFI 
caused by filamentous fungi. (strong recommendation, 
moderate-quality evidence)4,21,67,71,83.

48. It is recommended in the patient with a diagnosis of a 
previous proven/probable IA/IFI, who will undergo allo-
geneic HSCT, or with a new risk period, and who presents 
resectable foci of an Aspergillus disease, the consideration 
of surgical debridement, along with initiation of secon-
dary antifungal prophylaxis with an active drug against 
IFI caused by filamentous fungi. (strong recommenda-
tion, moderate-quality evidence) (Table 11).4,21,67,71,83.

a. In the patient at risk of developing an IFI/IA, 
what is the recommendation for choosing the 
drug type, dose and duration of secondary pro-
phylaxis, according to the population at risk?

Recommendation
49. It is recommended in patients with a diagnosis of a pre-

vious proven/probable IA/IFI, who will undergo allogeneic 
HSCT, or with new risk period, the initiation of secondary 
antifungal prophylaxis with: (a) VCZ (PO., 200 mg/12h), 
or (b) CAS (IV., 70 mg, one dose, then, 50 mg/d, [if body 
weight is <80 kg]), until the graft is stable, followed by ITZ 
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(PO., 400 mg/12h), or (c) L-AmB (IV., 3-5 mg/d), followed 
by VCZ (PO., 200 mg/12h). (strong recommendation, 
moderate-quality evidence) (Annex 6) (4,21,67,71,83).

SUB SECTION II:  
EMPIRICAL ANTIFUNGAL TREATMENT (EAFT) 
AND/OR DIAGNOSTIC-DRIVEN ANTIFUNGAL 

TREATMENT (DAFT) OF IFI/IA

QUESTIONS:

1. In the patient at risk of developing an IFI/IA, is 
the initiation of an EAFT and/or a DAFT recom-
mended? In which clinical situations is the initia-
tion of an EAFT and/or a DAFT recommended? 

Recommendation 
Empiric antifungal treatment
50. In order to decrease the incidence and/or related morta-

lity in the hospitalized patient older than 13 years, with 
high suspicion of developing an IFI/IA where an inciden-
ce of IA >10% is established, the consensus recommends 
early initiation of an EAFT against filamentous fungi, 
while a complete diagnostic evaluation is performed. 
(strong recommendation, high-quality evidence) 
(Annex 3)4,21,67,115,116.

51. In the hematologic and/or HSCT patient with profound 
neutropenia for a prolonged period (>10 days) and/
or persistent fever (≥96 hours) despite adequate use of 
broad-spectrum antibiotic therapy (AbAE), and without 
availability and/or timely access to diagnostic tools, the 
consensus recommends the initiation of an EAFT against 
filamentous fungi. (strong recommendation, high-
quality evidence)4,21,67,115,116.

52. The consensus does not recommend in the hematologic 
patient with neutropenia of short duration (<10 days) the 
initiation of an EAFT against filamentous fungi, unless 
other diagnostic findings and/or tests demonstrate pro-
ven/probable IFA/IA. (strong recommendation, high-
quality evidence)4,67.

53. The consensus does not recommend in the immunocompro-
mised patient with ongoing primary antifungal prophylaxis 
the initiation of an EAFT against filamentous fungi. (strong 
recommendation, high-quality evidence)4,21,67,115.

Diagnostic-driven antifungal treatment

54. The consensus considers, in high-risk patients receiving 
primary antifungal prophylaxis (VCZ or PCZ), who deve-
lop persistent fever or other clinical manifestations that 
raise suspicion of the development of an IFI/IA, to con-
sider a breakthrough invasive infection. It is recommen-
ded to perform TDM within a DAFT approach to impro-
ve antifungal efficacy, evaluate therapeutic failure and 
decrease the drug toxicity. (strong recommendation, 
moderate-quality evidence) (I Diagnosis and Follow-

up of IA/Aspergillus Disease [TDM in therapeutical ma-
nagement of IA/Aspergillus disease]) (Table 10, Annexes 
4 and 5)4,21,67,115.

a. In the patient at risk of developing an IFI/IA, 
what is the standard of action according to the 
clinical scenario? 

Recommendation 
Empiric antifungal treatment
55. The consensus recommends in the high-risk immuno-

compromised patient, regardless of the presence of fever, 
the initiation of an EAFT against filamentous fungi, with 
at least one of the following conditions present: (a) his-
tory of previous proven/probable IFI/IA, (b) neutropenic 
patient with fungal colonization, (c) presence of characte-
ristic clinical symptoms (pleuritic chest pain, blood-tinged 
sputum and/or hemoptysis), or (d) presence of suggestive 
clinical signs (new-onset pneumonia, tenderness, or ede-
ma around the sinuses or orbital area, ulcerative lesions 
or eschar in the nasal area). (strong recommendation, 
moderate-quality evidence)4,21,67,115,116.

56. The consensus recommends initiation of an EAFT against 
filamentous fungi, in the high-risk hematologic patient, 
with at least one of the following conditions present: (a) 
clinical malaise or instability, with/without prior antifun-
gal prophylaxis, or (b) persistent fever refractory to anti-
biotic treatment, with/without neutropenia and without 
prior antifungal prophylaxis (or prior prophylaxis with 
FCZ or ITZ), and without availability or timely access to 
Aspergillus galactomannan antigen [AGA] and/or fun-
gal DNA detection [PCR] results; or (c) fever refractory 
to antibiotic treatment, with/without neutropenia, and/or 
clinical signs/symptoms of an IFI/IA and prior antifungal 
prophylaxis with VCZ or PCZ, and without availability or 
timely access to TDM results. (strong recommendation, 
moderate-quality evidence)4,21,115.

57. The consensus recommends initiation of an EAFT against 
filamentous fungi in the high-risk non-neutropenic pa-
tient, with at least one of the following conditions present: 
(a) persistent fever refractory to antibiotic treatment, and/
or clinical deterioration, (b) clinical symptoms characte-
ristic of invasive disease, despite adequate use of AbAE, 
and without availability or timely access to diagnostic 
tools. (strong recommendation, moderate-quality 
evidence)4,21,67,115.

58. The consensus recommends in the high-risk hematolo-
gic patient, with high suspicion of developing an IFI/IA, 
to perform periodically: (a) blood and/or microbiological 
cultures (urine, sputum, fecal material, and other sites [cli-
nically indicated]), (b) multi-slice CT (sinuses, abdomen, 
and other sites [clinically indicated]), (c) measurement of 
AGA and/or PCR from serum and/or BAL, in the patient 
without prior antifungal prophylaxis (or prior prophylaxis 
with FCZ or ITZ), (d) fibrobronchoscopy (FBC) with BAL 
sampling and lung biopsy, (if any imaging abnormality 
is detected), (e) biopsy from involved site and other sites 
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[clinically indicated], and (f) perform TDM of azole drugs. 
(strong recommendation, moderate-quality eviden-
ce) (I Diagnosis and Follow-Up of IA/Aspergillus Disea-
se) (Tables 7 and 10, Annex 3)4,21,67,115,117.

59. The consensus recommends in the high-risk hematological 
patient taking an EAFT, with a diagnosis of a proven/pro-
bable IFI/IA, to continue the initial antifungal treatment or 
to change the drug and/or dose, according to the identified 
etiological agent and its sensitivity profile by in vitro an-
tifungal susceptibility testing (AFST). (strong recommen-
dation, moderate-quality evidence)4,21,67,115.

60. The consensus recommends in the high-risk hematolo-
gic patient taking an EAFT, in whom proven/probable IFI/
IA has been ruled out, to de-escalate primary antifungal 
prophylaxis or discontinue the EAFT. (strong recom-
mendation, moderate-quality evidence)4,21,67,115.

Diagnostic-driven antifungal treatment

61. The consensus considers that in the high-risk hematolo-
gic patient, a surveillance strategy guided by diagnostic 
tools which are available and/or accessible in a timely 
manner can be used. The consensus does not recommend 
in the patient on primary antifungal prophylaxis with 
VCZ or PCZ to use a DAFT strategy against a proven/
probable IFI/IA. (strong recommendation, moderate-
quality evidence)4,21,67,115.

62. The consensus recommends initiation of a DAFT in high-
risk hematologic patients who cannot receive primary 
antifungal prophylaxis against filamentous fungi. It is 
considered that there is no evidence for the initiation of 
a DAFT against proven/probable IFI/IA in other high-risk 
populations (such as SOTR patients). (strong recom-
mendation, moderate-quality evidence)4,21,67,115.

63. The consensus recommends in the high-risk immuno-
compromised asymptomatic patient, with/without fever, 
the use of fungal biomarkers (AGA, (1,3)-β-D-glucan 
[BDG], and/or PCR) and/or imaging studies, as a DAFT 
strategy, avoiding the initiation of unnecessary treatment. 
It is considered that a DAFT can increase the number of 
documented cases of proven/probable IFI/IA, without 
compromising survival, being an alternative to the EAFT. 
(strong recommendation, moderate-quality eviden-
ce) (I Diagnosis and Follow-up of IA/Aspergillus Disease 
[value of Ags and/or biomarkers tests] [imaging ap-
proach for the diagnosis of IPA]) (Tables 6 and 7, Annex 
3)4,67,118–121.

64. As a surveillance strategy guided by diagnostic tools in 
the patient with hematological malignancy and/or HSCT 
at high risk of an IFI/IA, the consensus considers to per-
form a chest multi-slice CT scan when: (a) a first positive 
result of AGA and/or PCR, continuing the measurement 
of biomarkers pending imaging results, (b) a negative re-
sult of AGA and/or PCR but persistent fever and refrac-
tory to antibiotic treatment, (c) clinical signs/symptoms 
of a proven/probable IFI/IA. (strong recommendation, 
moderate-quality evidence)4,21,67,115.

65. The consensus recommends in the patient with hemato-
logic malignancy and/or HSCT at high risk of an IFI/IA, 
the initiation of a DAFT when: (a) 2 consecutive positive 
AGA and/or PCR results, or (b) > 2 intermittently positive 
AGA and/or PCR results within a 2-week period, or (c) a 
single AGA and/or PCR result and any lesion detected on 
the chest multi-slice CT, or (d) a characteristic lesion de-
tected on the chest multi-slice CT. (strong recommen-
dation, moderate-quality evidence) (I Diagnosis and 
Follow-up of IA/Aspergillus Disease [value of Ags and/or 
biomarkers tests] [imaging approach for the diagnosis 
of IPA]) (Tables 6 and 7, Annex 3)4,21,67,115.

66. The consensus does not recommend the initiation of a 
DAFT in patients with hematologic malignancy and/or 
HSCT at high risk of an IFI/IA, and it is considered to look 
for another type of associated infection when: (a) a single 
AGA and/or PCR result is positive, or (b) an uncharac-
teristic lesion detected on the chest multi-slice CT, or (c) 
all the results of the diagnostic tests performed are ne-
gative. (strong recommendation, moderate-quality 
evidence) (I Diagnosis and Follow-up of IA/Aspergillus 
Disease [value of Ags and/or biomarkers tests] [imaging 
approach for the diagnosis of IPA]) (Tables 6 and 7, An-
nex 3)4,21,67,115.

67. The consensus considers that in the patient at high risk of 
developing an IFI/IA, TDM is a complementary tool within 
a DAFT approach. (strong recommendation, modera-
te-quality evidence) (Table 10, Annexes 4 and 5)4,67,115,117.

68. As a surveillance strategy guided by diagnostic tools with 
availability and/or timely access to TDM results but not 
AGA and/or PCR in the patient with hematologic malig-
nancy and/or HSCT, with/without neutropenia, who is cli-
nically well/stable on primary antifungal prophylaxis (with 
VCZ, PCZ or L-AmB) and/or refractory fever and/or clinical 
signs/symptoms of proven/probable IFI/IA, the consensus 
recommends maintaining antifungal prophylaxis with the 
same drug and starting dose. (strong recommendation, 
moderate-quality evidence)4,21,67,115,117.

69. In the patient with hematologic malignancy and/or 
HSCT, with/without neutropenia, who is clinically well/
stable on primary antifungal prophylaxis (with VCZ, PCZ, 
or L-AmB) and/or refractory fever and/or clinical signs/
symptoms of proven/probable IFI/IA, with availability 
and/or timely access to TDM results but not AGA and/
or PCR, the consensus recommends to perform periodi-
cally: (a) TDM, and/or (b) blood and/or microbiological 
culture collection (urine, sputum, fecal material, and 
other sites [clinically indicated]), (c) multi-slice CT in all 
patients, (sinuses, abdomen, and other sites [clinically in-
dicated]), and/or (d) FBC with BAL collection and lung 
biopsy. (strong recommendation, moderate-quality 
evidence)4,21,67,115,117.

70. In the patient with hematologic malignancy and/or HSCT, 
with/without neutropenia, clinically well/stable on primary 
antifungal prophylaxis (with VCZ, PCZ or L-AmB) and/
or refractory fever and/or clinical signs/symptoms of an 
IFI/IA, and a TDM result within therapeutic range and no 
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diagnosis of invasive disease, the consensus recommends: 
(a) maintain antifungal prophylaxis with the same drug 
and starting dose, and (b) repeat TDM at regular intervals 
and ensure that it remains in the therapeutic range. 
(strong recommendation, moderate-quality evidence) 
(I Diagnosis and Follow-up of IA/Aspergillus Disease [TDM 
in therapeutical management of IA/Aspergillus disease]) 
(Table 10, Annexes 4 and 5)4,21,67,115,117.

71. In the patient with hematologic malignancy and/or HSCT, 
with/without neutropenia, clinically well/stable on pri-
mary antifungal prophylaxis (with VCZ, PCZ or L-AmB), 
and/or refractory fever and/or clinical signs/symptoms 
of an IFI/IA and a TDM result within the sub-therapeutic 
range and no diagnosis of invasive disease, the consen-
sus recommends: (a) increase the dose of antifungal drug 
on prophylaxis, if feasible, and/or implement measures 
to maximize pharmacologic exposure, (b) repeat TDM 
at regular intervals and ensure that it remains in the-
rapeutic range, (c) if therapeutic range is not achieved, 
consider changing the antifungal drug. (strong recom-
mendation, moderate-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [TDM in thera-
peutical management of IA/Aspergillus disease]) (Table 
10, Annexes 4 and 5)4,21,67,115,117.

72. In the patient with hematologic malignancy and/or HSCT, 
with/without neutropenia, clinically well/stable, with 
primary antifungal prophylaxis (with VCZ, PCZ or L-AmB), 
and/or refractory fever and/or clinical signs/symptoms of 
an IFI/IA with diagnosis of invasive disease, independent of 
TDM outcome, the consensus recommends antifungal drug 
switching, and drug choice is determined by: (a) identified 
etiological agent, (b) sensitivity profile by AFST, (c) degree 
of immunosuppression, (d) ability to absorb the drug PO., 
and (e) potential to achieve therapeutic levels of the new 
drug. (strong recommendation, moderate-quality 
evidence) (I Diagnosis and Follow-up of IA/Aspergillus 
Disease [TDM in therapeutical management of IA/
Aspergillus disease]) (Table 10, Annexes 4 and 5)4,21,67,115.

73. In the high-risk patient on primary antifungal pro-
phylaxis (with VCZ, PCZ or L-AmB), with a diagnosis of 
a proven/probable breakthrough IFI/IA, the consensus 
considers that the therapeutic approach should be per-
formed on an individualized basis, based on: (a) the pa-
tient immunosuppression, (b) underlying disease, (c) site 
of infection, (d) antifungal dosing, (e) outcome of TDM, (f) 
change from PO. to IV. antifungal therapy, and (g) chan-
ge in antifungal drug family. (strong recommendation, 
moderate-quality evidence)4,21,67,115.

2. In the patient at risk of developing an IFI/IA, what 
are the recommended EAFT and/or DAFT regimens?

Recommendation 
74. The consensus recommends in the patient at high risk of 

developing an IFI/IA, with persistent fever and refractory 
to antibiotic treatment, to consider initiating an EAFT 
and/or a DAFT and decrease the incidence and/or mor-

tality from an IFI/IA. (strong recommendation, high-
quality evidence) (Table 9, Annexes 1 and 2)4,122–126.

75. The consensus considers that in the high-risk immunocom-
promised patient, the decision on initiation and choice of 
antifungal drug within an EAFT or DAFT approach should 
be made on an individualized basis, according to: (a) the 
risk level of IFI/IA, (b) the characteristics and severity of the 
clinical picture, (c) the antifungal prophylaxis received, and 
(d) the results of biomarkers (AGA and/or CRP) and multi-
slice CT (chest and/or paranasal sinuses). (strong recom-
mendation, moderate-quality evidence)4,8,21,67,119,127.

76. The consensus considers that in the high-risk patient 
with hematologic malignancy and/or HSCT, with/without 
profound and prolonged neutropenia, the choice of an 
antifungal drug for an EAFT and/or a DAFT will depend 
on the result of the AGA and the type of prophylaxis ad-
ministered according to the clinical context: (a) if the AGA 
is negative or not available and the patient has received 
prophylaxis with an extended-spectrum azole ([ESA], VCZ 
or PCZ) or an echinocandin (MCF), initiation of an anti-
fungal treatment with L-AmB, (b) if the AGA is negative 
or not available and the patient has not received pro-
phylaxis with an ESA or an echinocandin, initiation of a 
treatment with L-AmB, an echinocandin or VCZ, (c) if the 
AGA is positive and the patient has received prophylaxis 
with an ESA or MCF, if the prophylaxis was with an ESA, 
initiation of treatment with L-AmB, if the prophylaxis was 
with MCF, initiation of treatment with VCZ or L-AmB, (d) 
if the AGA is positive and the patient has not received 
antifungal prophylaxis, initiation of antifungal treatment 
with VCZ or L-AmB. (strong recommendation, high-
quality evidence) (Table 9, Annexes 1 and 2)4,122–126.

a. In the patient at risk of developing an IFI/IA, 
what is the recommendation for the choice of 
drug type, dose and duration of EAFT and/or 
DAFT, according to the at-risk population?

Recommendation 
77. In the high-risk patient with hematologic malignan-

cy and/or HSCT, with/without profound and prolonged 
neutropenia, with suspected probable/possible IFI/IA, the 
consensus recommends initiation of an EAFT and/or a 
DAFT with: (a) AMB-L (IV., 3-5 mg/kg/d), or (b) an echino-
candin (IV., CAS [70 mg, day 1, then 50 mg/d], ANF [200 
mg, day 1, then 100 mg/d], MCF [100 mg/d]). (strong 
recommendation, moderate-quality evidence)4,21,67.

78. VCZ (IV., [6 mg/kg/12h, day 1, then, 4 mg/kg/12h], or 
PO. [200-300 mg/12h or 3-4 mg/kg/12h]) or ITZ (IV., 200 
mg/12h, day 1-2, then 200 mg/d.), may be considered as 
an alternative to an EAFT and/or a DAFT, in the high-risk 
patient with hematologic malignancy and/or HSCT, with/
without profound and prolonged neutropenia, with sus-
pected probable/possible IFI/IA, in resource-limited set-
tings or when the use of first-line drugs is contraindicated 
and/or not tolerated. (strong recommendation, mode-
rate-quality evidence) (Table 9, Annexes 1 and 2)11,21,70.
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79. The consensus considers that in the high-risk patient with 
hematologic malignancy and/or HSCT, with/without pro-
found and prolonged neutropenia, in whom proven/proba-
ble IFI/IA is suspected, the duration of EAFT and/or DAFT 
will be determined by: (a) defervescence, (b) recovery from 
neutropenia and GVHD phase, (c) stable clinical condition, 
and (d) no fungal etiologic agent has been identified. The 
EAFT can be stopped early if no IFI/IA is diagnosed in the 
course of treatment, otherwise it should be continued for 
the required time according to the respective IFI. (strong 
recommendation, moderate-quality evidence) (section: 
targeted antifungal treatment of IA/IPA)4,21,67,116.

80. The consensus recommends in the high-risk non-neutrope-
nic patient with suspected probable/possible IFI/IA, initia-
tion of EAFT and/or DAFT with: (a) AMB-L (IV., 3-5 mg/kg/d), 
or (b) VCZ (IV., [6 mg/kg/12h, day 1, then, 4 mg/kg/12h], or 
PO., [200-300 mg/12h or 3-4 mg/kg/12h]). (strong recom-
mendation, moderate-quality evidence)4,21,67.

81. The consensus considers that in the high-risk non-neutro-
penic patient with suspected probable/possible IFI/IA, the 
duration of EAFT and/or DAFT will depend on the clinical 
response and the disappearance of clinical, microbiolo-
gical and imaging evidence of invasive disease. (strong 
recommendation, moderate-quality evidence) (sec-
tion: targeted antifungal treatment of IA/IPA)4,21,67,116.

SUB SECTION III:  
TARGETED ANTIFUNGAL TREATMENT OF IA/IPA

QUESTIONS:

1. In the adult patient with IA/invasive pulmonary 
aspergillosis (IPA), how is the diagnostic approach 
performed? 

Recommendation 
82. The consensus recommends in the high-risk adult patient 

with rapidly progressive invasive disease and/or pulmo-
nary involvement to carry out a diagnostic approach 
of proven/probable IA/IPA by: (a) histopathology and/
or culture positive for Aspergillus spp. from respiratory 
tract specimen (induced sputum, tracheal aspirates, BAL, 
etc.) and/or lung biopsy and/or contiguous site (e.g., pa-
ranasal sinuses), (b) positive PCR test from lung biopsy 
(especially in the context of tissue infarction and necro-
sis) and/or BAL and/or serum, (c) positive AGA test from 
serum (x2) and/or BAL (x1), and (d) abnormal chest CT 
findings (e.g., halo sign, air crescent sign, single or mul-
tiple pulmonary nodules). (strong recommendation, 
high-quality evidence) (I Diagnosis and Follow-Up of 
IA/Aspergillus Disease) (Tables 6 and 7, Annex 3)58,128–136.

COVID-19-associated pulmonary aspergillosis (CAPA)

83. The consensus considers that in the patient with severe 
respiratory syndrome caused by the SARS-CoV-2 virus 
(COVID-19), the diagnostic approach of a proven/proba-

ble/possible COVID-19-associated pulmonary aspergi-
llosis (CAPA) is similar than for a proven/probable IPA. 
The lack of clinical validation and the poor diagnostic 
performance of the available diagnostic tests should be 
considered in the context of a patient with severe COVD-
19, which may limit their clinical utility. (strong recom-
mendation, moderate-quality evidence)41–47,49,137,138.

a. In the patient with proven/probable IA/IPA, what are 
the recommended antifungal treatment regimens?

Recommendation 
84. The consensus recommends that in the patient diagnosed 

with an IA/IPA associated with cryptic and/or considered 
intrinsic/primary resistant Aspergillus species, the choice 
of drug for initiation of primary targeted antifungal thera-
py should be based on: (a) AFST results, (b) the site of in-
fection, and (c) the patient characteristics. (strong recom-
mendation, moderate-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [Aspergillus resis-
tance to antifungal drugs]) (Table 5, Annex 6)4,21,54,67,128,139.

85. The consensus recommends in the patient with a diagno-
sis of proven/probable IA/IPA, as a first choice of primary 
targeted antifungal therapy the use of VCZ, alone or in 
combination, IV. (in severe disease [6 mg/kg/12h, day 1, 
then, 4 mg/kg/12h], and in mild/moderate disease [400 
mg/12h, day 1, then 200 mg/12h]; or PO. (patients ≤ 40 
kg [half the maintenance dose]), or IV. ISZ (200 mg/8h, 
day 1-2, then 200 mg/d). It is recommended to perform a 
TDM of VCZ to improve antifungal efficacy, evaluate the-
rapeutic failure and decrease pharmacological toxicity. 
(strong recommendation, high-quality evidence) (I 
Diagnosis and Follow-up of IA/Aspergillus Disease [TDM 
in therapeutical management of IA/Aspergillus disease]) 
(Tables 9 and 10, Annexes 4 and 5)4,21,67,68,70,88.

86. L-AmB (IV., 3-5 mg/kg/d), or LC-AmB (IV., 5 mg/kg/d) are 
an alternative for primary targeted antifungal therapy in the 
patient with a diagnosis of proven/probable IA/IPA. The con-
sensus does not recommend the use of D-AmB for primary 
antifungal therapy. (strong recommendation, moderate-
quality evidence) (Table 9, Annexes 1 and 2)4,21,67,68,70,88.

87. An echinocandin (IV., CAS [70 mg, day 1, then 50 mg/d], 
ANF [200 mg, day 1, then 100 mg/d], MCF [100 mg/d]), 
PCZ (IV., 300 mg/12h, day 1, then 300 mg/d), or ITZ (IV., 
200 mg/12h, day 1-2, then 200 mg/d), may be considered 
for salvage antifungal therapy (or when contraindicated 
and/or azoles or polyenes are not tolerated), in the patient 
with a diagnosis of proven/probable IA/IPA. Routine use 
of an echinocandin in monotherapy as primary antifungal 
therapy is not recommended. (strong recommendation, 
moderate-quality evidence) (Table 9)4,21,67,68,70,88.

88. ITZ (PO., 200 mg/8h, day 1-2, then 200-400 mg/d.), can 
be considered as an alternative for primary antifungal 
targeted therapy in the patient diagnosed with IA/IPA, 
with mild disease, when the use of AmB and/or echino-
candins is contraindicated and/or not tolerated. The TDM 
is recommended to improve antifungal efficacy, evaluate 
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therapeutic failure and reduce drug toxicity. (strong re-
commendation, moderate-quality evidence) (Table 9, 
Annexes 1 and 2)4,8,21,67,68.

89. It is considered that in the patient with a diagnosis of pro-
ven/probable IA/IPA the duration of antifungal treatment 
should be a minimum of 6-12 weeks. The duration will 
depend on: (a) the degree and duration of immunosup-
pression, (b) the site of infection, and/or (c) evidence of 
improvement of invasive disease. (strong recommenda-
tion, moderate-quality evidence)4,8,21,67,68.

Patient with CAPA

90. The consensus recommends the use of VCZ (IV., 6 mg/
kg/12h, day 1, then 4 mg/kg/12h) or ISZ (IV., 200 mg/8h, 
day 1-2, then 200 mg/d) as the first option for primary 
targeted antifungal therapy in patients with a diagnosis of 
proven/probable/possible CAPA. It is recommended to per-
form a TDM of VCZ to improve antifungal efficacy, evalua-
te therapeutic failure and reduce pharmacological toxicity. 
(strong recommendation, moderate-quality evidence) 
(I Diagnosis and Follow-up of IA/Aspergillus Disease [TDM 
in therapeutical management of IA/Aspergillus disease]) 
(Tables 9 and 10, Annexes 4 and 5)4,21,67,68,70,116,128,140–147. 

91. L-AmB (IV., 3-5 mg/kg/d) is an alternative for primary 
targeted antifungal therapy in the patient with a diag-
nosis of proven/probable/possible CAPA when there is 
a risk of: (a) hepatotoxicity from VCZ use, (b) intoleran-
ce or allergy from azole use, (c) drug-drug interactions. 
(strong recommendation, moderate-quality eviden-
ce) (Table 9, Annexes 1 and 2)4,21,67,68,70,116,128,140–147.

92. It is considered that in the patient with a diagnosis of proven/
probable/possible CAPA, the duration of antifungal treatment 
should be established on an individualized basis and should 
be a minimum of 6-12 weeks, depending on the clinical and 
imaging evolution of the patient. (strong recommenda-
tion, moderate-quality evidence)4,21,67,68,70,116,128,140–147. 

2. In the patient with proven/probable IA/IPA, is the ini-
tiation of primary targeted antifungal therapy recom-
mended? In what clinical situations is the initiation of 
primary targeted antifungal therapy recommended?

Recommendation 
93. The consensus recommends in the patient older than 13 

years, with a diagnosis of proven/probable IA/IPA, the 
initiation of primary targeted antifungal therapy. (strong 
recommendation, high-quality evidence)4,21,67,68,70,88.

94. The consensus recommends in specific patient popula-
tions, according to their clinical context and risk group, 
the initiation of primary targeted antifungal therapy. 
High-risk situations for the development of IA/IPA are: (a) 
profound and prolonged neutropenia (RAN: <500 cells/
μL, > 7 days), (b) hematologic malignancy, (c) allogeneic 
HSCT, (d) lung transplant recipient without filamentous 
fungal prophylaxis. (strong recommendation, high-
quality evidence) (Tables 2-4)148,149.

Table 5. Aspergillus species and antifungal susceptibility.

Species AmB VCZ PCZ ITZ CAS

Fumigati

A. lentulus R R V R S/V

A. viridinutans R R S R S

A. felis S V V V S

A. pseudofischeri S R S R S

A. fumigatiaffinis R R S R S

A. udagawae V V S S S

A. fumisynnematus S S S S S

A. hiratsukae S S S S S

A. fischerianus ND ND ND ND ND

A. novofumigatus S R R R S

Flavi

A. flavus R S S S V

A. alliaceus R S S S V

A. tamarii V S S S S

A. nomius R S S S S

Terrei

A. terreus R S S S V

A. alabamensis R S S S ND

A. hortai R S S S S

Nigri

A. niger S S S V S

A. tubingensis S S S V S

A. awamori S ND S ND ND

A. brasiliensis S S S R ND

Nidulantes

A. tetrazonus S S S S R

A. nidulans V S S S V

Versicolores

A. versicolor R S S V S

A. sydowii R S S V S

Usti

A. ustus V V R R R

A. calidoustus V R R R V

A. insuetus R R R R ND

A. pseudodeflectus V R R R V

A. keveii R R R R ND

Circumdati

A. persii R S S S ND

A. ochraceus R S S S S

A. westerdijkiae R S S S S
+For practical reasons, for PCZ, MIC: ≥0.25 mg/L is considered resistant; for 
AmB, ITZ and VCZ, MIC ≥ 2 mg/L is considered resistant.
AmB: Amphotericin B; VCZ: Voriconazole; PCZ: Posaconazole; ITZ: 
Itraconazole; CAS: Caspofungin; S: Susceptible; R: Resistant; V: Variable; ND: 
No data.
Adapted from: Samson RA et al. (52); Gautier M et al.56
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95. The consensus recommends that in the patient with a 
diagnosis of a proven IA/IPA the approach for initiation 
of primary targeted antifungal therapy based on AFST 
results, and with the relevant clinical isolate with 
intrinsic/primary resistance is: (a) AFST of Aspergillus 
spp, with a minimum inhibitory concentration (MIC) 
to VCZ ≥ 2 mg/L, start with L-AmB in monotherapy, 
or VCZ + echinocandin in combination, (b) AFST of A. 
tubingensis (part of A. niger complex), or A. lentulus 
(part of A. fumigatus complex) with an MIC to VCZ = 2 
mg/L, start with VCZ + echinocandin in combination or 
L-AmB in monotherapy, (c) isolate of A. niger complex, 
avoid starting with ISZ, (d) AFST of A. calidoustus (part 
of A. ustus complex) with an MIC at VCZ ≥ 2 mg/L, start 
with L-AmB, (d) AFST of A. terreus or A. alliaceus (part of 
A. flavus complex), start with VCZ or ISZ (if susceptible, 
in vitro). (strong recommendation, moderate-quality 
evidence) (I Diagnosis and Follow-up of IA/Aspergillus 
Disease [Aspergillus resistance to antifungal drugs]) 
(Table 5, Annex 6)4,21,54,67,128,134,139.

96. The consensus considers that in the high risk hospitalized 
patient older than 13 years of age, where an azole resis-
tance rate of 10% is established, the initiation of primary 
antifungal therapy in monotherapy should be avoided for 
the treatment of severe cases of IA/IPA. (strong recom-
mendation, moderate-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [Aspergillus re-
sistance to antifungal drugs]) (Table 5)4,21,54,67,128,139,150.

97. It is recommended in the patient with a diagnosis of pro-
ven/probable IA/IPA, during primary targeted antifungal 
therapy, to perform TDM of the azoles (VCZ, ITZ, PCZ) of 
choice to improve the antifungal efficacy, evaluate the-
rapeutic failure and decrease pharmacological toxicity. 
(strong recommendation, high-quality evidence) (I 
Diagnosis and Follow-up of IA/Aspergillus Disease [TDM 
in therapeutical management of IA/Aspergillus disease]) 
(Tables 9 and 10)21,151,152.

a. In the patient with proven/probable IA/IPA, 
what is the standard of care according to the cli-
nical scenario? 

Recommendation 
98. Consensus recommends in the patient with a diagnosis 

of proven/probable IA/IPA the use of several antifungal 
drugs to initiate primary targeted antifungal therapy and 
increase response and survival rate. The azoles (VCZ, ISZ, 
ITZ: [standard dose]) IV., are the antifungal drugs of choi-
ce. It is considered that although ITZ is effective, however 
its use may be limited by its absorption and tolerabili-
ty. (strong recommendation, high-quality evidence) 
(Table 9, Annexes 1 and 2)4,8,21,67,70.

99. The consensus recommends that in special patient popu-
lations (transplant recipients [adult and pediatric] with 
CF, on ECMO/critically ill) with a diagnosis of proven/
probable IA/IPA, the adjustment of antifungal drug do-
ses should be performed in coordination with a hospital 

pharmacy specialist prior to the initiation of a primary 
targeted antifungal therapy. (strong recommendation, 
moderate-quality evidence)4,8,21,67,151.

i. ICU patient: 

Recommendation 
100. The consensus recommends in the ICU hospitalized pa-

tient with a diagnosis of proven/probable IA/IPA the ini-
tiation of primary targeted antifungal therapy. (strong 
recommendation, high-quality evidence)4,8,21,67,68,85.

101. The consensus considers that the diagnosis of certainty 
of a proven/probable IA/IPA is difficult, so it is considered 
the initiation of a targeted primary antifungal treatment 
in the ICU patient with high suspicion of developing an 
IFI and with the following conditions: (a) COPD, (b) struc-
tural pneumonia as an underlying disease, or (c) high-
dose corticosteroid therapy. (strong recommendation, 
moderate-quality evidence) (Table 9)4,21,67,85,153.

ii. HIV/AIDS patient:

Recommendation 
102. The consensus recommends initiation of primary targe-

ted antifungal therapy in HIV/AIDS patients with a diag-
nosis of proven/probable IA/IPA. It is considered that in 
patients with CD4 count <100 cells/mm3 the choice of 
antifungal drug should be made on an individualized ba-
sis, evaluating possible drug-drug interactions with the 
antiretroviral drugs. (strong recommendation, high-
quality evidence) (Annexes 1 and 2)4,21,67,86,154,155.

iii. Patient with hematologic neoplasm and/or HSCT: 

Recommendation 
103. In the patient with a hematologic malignancy (AML/

MDS, in induction), and/or HSCT with/without profound 
and prolonged neutropenia, with a diagnosis of proven/
probable IA/IPA, the consensus recommends the initia-
tion of primary targeted antifungal therapy. Delayed ini-
tiation of treatment is considered to be associated with 
worse clinical course, higher incidence of gap fungemia 
and elevated mortality. (strong recommendation, 
high-quality evidence) (Table 9)4,21,67,68,128,134,156.

104. The consensus considers that in the patient with a hema-
tologic malignancy (AML/MDS, in induction) and/or HSCT, 
with/without profound and prolonged neutropenia, the 
choice of drug for the initiation of primary targeted anti-
fungal therapy will depend on: (a) the risk of IFI/IA, (b) the 
patient’s characteristics and baseline disease, and (c) the 
type of associated treatment. (strong recommendation, 
high-quality evidence) (Tables 2 and 4)4,8,21,67,68,128,134,153.

105. The consensus recommends in the HSCT patient in GVHD 
phase, with high suspicion and/or diagnosis of a proven/pro-
bable A//IPA, early initiation of primary targeted antifungal 
therapy to increase the response and survival rate. (strong 
recommendation, high-quality evidence)4,21,67,68,88,115,128.
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1. Patient undergoing biologic therapy:

Recommendation
106. The consensus considers the immunocompromised pa-

tient undergoing treatment with TNF-α antagonist drugs 
(infliximab, adalimumab, etanercept) and/or anti-lym-
phocyte biologic agents (rituximab, alemtuzumab), has 
a high risk of developing an IFI/IA. A review of clinical 
history, previous fungal exposure and pathogenic deter-
minants of infection is recommended prior to the initia-
tion of primary targeted antifungal therapy. (strong re-
commendation, moderate-quality evidence) (Table 2, 
Annex 7)4,21,67,153,157.

107. The consensus considers in the immunocompromised pa-
tient undergoing treatment with TNF-α antagonist drugs 
(infliximab, adalimumab, etanercept) and/or with anti-
lymphocyte biologic agents (rituximab, alemtuzumab), 
with a diagnosis of proven/probable IA/IPA, the initiation 
of primary targeted antifungal therapy. It is recommended 
to discontinue immunosuppressive drug during antifungal 
therapy and to evaluate its resumption once the invasive 
infection is controlled. (strong recommendation, mode-
rate-quality evidence) (Table 2, Annex 7)4,21,67,153,157.

108. The consensus considers that in the immunocompromised 
patient the risk of IFI/IA does not depend exclusively on 
fungal exposure and/or treatment with immunosuppressi-
ve drugs but on the possible joint effect with immunomo-
dulatory drugs and/or chemotherapeutic agents adminis-
tered simultaneously. (strong recommendation, mode-
rate-quality evidence) (Table 2, Annex 7)4,21,67,153,157.

iv. SOTR patient

Recommendation 
109. The consensus recommends in the SOTR patient with a 

high suspicion and/or diagnosis of proven/probable IA/
IPA, the early initiation of primary targeted antifungal 
therapy to increase the response and survival rate. An 
additional diagnostic approach is considered to establish 
proven/probable post-transplant IA/IPA. (strong recom-
mendation, high-quality evidence)8,21,28,67,142,158.

110. It is considered that in the SOTR patient with a diagnosis of 
proven/probable IA/IPA, the choice of an antifungal drug for 
the initiation of primary targeted antifungal therapy should 
be made on an individualized basis, according to: (a) type of 
transplant, (b) severity of infectious disease, and (c) immu-
nosuppressive regimen used. (strong recommendation, 
high-quality evidence) (Annexes 1 and 2)4,8,21,28,67,158. 

111. When choosing a drug for primary targeted antifungal 
therapy in a non-hematologic patient with a diagnosis of 
proven/probable IA/IPA, it is recommended to consider 
possible drug interactions due to the co-administration of 
immunosuppressive drugs. (strong recommendation, 
high-quality evidence) (Annexes 1 and 2)4,8,21,67.

112. It is recommended in the SOTR patient with a diagnosis of 
proven/probable IA/IPA to decrease (or increase) the dose of 
CNI/mTOR inhibitor administered, at the initiation and com-

pletion of primary azole-directed antifungal therapy and ac-
cording to the concept of organ transplant, infectious disease 
and hospital pharmacy specialists. Monitoring CNI/mTOR 
inhibitor levels is considered. (strong recommendation, 
moderate-quality evidence) (Annexes 1 and 2)4,8,21,67.

113. The consensus recommends in the SOTR patient with a 
diagnosis of proven/probable IA/IPA, receiving chronic 
antifungal treatment with an azole, to perform a baseline 
and follow-up electrocardiogram to evaluate the QT in-
terval (in the patient receiving antifungal treatment with 
an azole, other than ISZ) and a regular skin examination 
(in the patient receiving VCZ). (strong recommenda-
tion, high-quality evidence) (Annexes 1 and 2)4,8,21,67.
1. Lung transplant recipient patient:

Recommendation
114. The consensus recommends in the lung transplant reci-

pient patient with fungal colonization of the lower res-
piratory tract and/or diagnosis of invasive bronchial as-
pergillosis (IBA) (pseudomembranous tracheobronchitis 
or ulcerative tracheobronchitis) the initiation of primary 
targeted antifungal therapy. A FBC with BAL and chest 
multi-slice CT is considered to rule out an invasive pro-
cess and/or dissemination. (strong recommendation, 
moderate-quality evidence) (Tables 6 and 7)4,8,21,67.

b. In the patient with primary targeted antifungal 
therapy, what is the recommendation for the 
choice of drug type, dose and duration of anti-
fungal therapy? 

Recommendation 
ICU patient
115. The consensus recommends the use of VCZ (IV., 6 mg/

kg/12h, day 1, then 4 mg/kg/12h) as the first option for 
primary targeted antifungal therapy in patients hospita-
lized in the ICU with a diagnosis of proven/probable IA/
IPA. A TDM is recommended to improve antifungal effi-
cacy, evaluate therapeutic failure and decrease drug to-
xicity. (strong recommendation, high-quality eviden-
ce) (I Diagnosis and Follow-up of IA/Aspergillus Disease 
[TDM in therapeutical management of IA/Aspergillus 
disease]) (Tables 9 and 10, Annexes 4 and 5)4,21,67,86,153,159.

116. It is considered that in the patient hospitalized in the ICU 
with a diagnosis of proven/probable IA/IPA, the duration 
of antifungal treatment should be established on an indi-
vidualized basis, depending on the clinical and imaging 
evolution of the patient. (strong recommendation, 
moderate-quality evidence)4,8,21,67,68,85,153.

HIV/AIDS patient
117.  The consensus recommends the use of VCZ (IV., 6 mg/

kg/12h, day 1, then 4 mg/kg/12h) as the first choice of 
primary targeted antifungal therapy in HIV/AIDS pa-
tients diagnosed with proven/probable IA/IPA. It is re-
commended to perform a TDM of the azoles (VCZ, PCZ, 
ITZ) of choice to improve antifungal efficacy, evaluate 
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therapeutic failure and reduce drug toxicity. (strong re-
commendation, high-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [TDM in thera-
peutical management of IA/Aspergillus disease]) (Tables 
9 and 10, Annexes 4 and 5)4,21,67,86,153,159,160.

118. It is considered that in the HIV/AIDS patient with a diag-
nosis of proven/probable IA/IPA, the duration of antifun-
gal treatment should be established on an individualized 
basis, depending on the clinical and imaging evolution 
of the patient. (strong recommendation, moderate-
quality evidence)4,21,67,86,153.

Patient with hematologic malignancy and/or HSCT
119. The consensus recommends the use of VCZ (IV., 6 mg/

kg/12h, day 1, then 4 mg/kg/12h) or ISZ (IV., 200 mg/8h, 
day 1-2, then 200 mg/d) in patients with hematologic ma-
lignancy (AML/MDS, in induction) and/or allogeneic HSCT, 
with/without profound and prolonged neutropenia, with a 
diagnosis of proven/probable IA/IPA, as the first option of 
primary antifungal targeted therapy. It is recommended to 
perform a TDM of VCZ to improve antifungal efficacy, eva-
luate therapeutic failure and reduce drug toxicity. (strong 

recommendation, high-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [TDM in thera-
peutical management of IA/Aspergillus disease]) (Tables 
9 and 10, Annexes 4 and 5)4,21,67,68,70,88,159–162.

120. L-AmB (IV., 3-5 mg/kg/d) or LC-AmB (IV., 5 mg/kg/d), are 
an alternative for primary targeted antifungal therapy in 
the patient with hematologic malignancy (AML/MDS, in 
induction), and/or allogeneic HSCT, with/without profound 
and prolonged neutropenia, with a diagnosis of a proven/
probable IA/IPA, when there is a risk of: (a) hepatotoxicity 
from VCZ use, (b) intolerance or allergy from azole use, 
(c) drug-drug interactions. The consensus does not recom-
mend the use of D-AmB for primary targeted antifungal 
therapy. (strong recommendation, moderate-quality 
evidence) (Table 9, Annexes 1 and 2)4,21,67,68,70,88.

121. An echinocandin (IV., CAS [70 mg, day 1, then 50 mg/d], 
ANF [200 mg, day 1, then 100 mg/d], MCF [100 mg/d]), 
alone or in combination, may be considered for salvage 
antifungal therapy (or when azoles or polyenes are con-
traindicated and/or not tolerated) in the patient with he-
matologic malignancy (AML/MDS, in induction), and/or 
allogeneic HSCT, with/without profound and prolonged 

Table 6. Diseases caused by Aspergillus spp.

Invasive forms of aspergillosis

IPA 

It is considered the most severe infectious form, and usually occurs in severely immunocompromised patients. In the setting of: (a) 
hematologic patients with prolonged and profound neutropenia, (b) HSCT recipients, or (c) SOTR. The clinical manifestations of an IPA 
are similar to those of other pathogens that cause pneumonia, although it usually progresses rapidly, evolving over a period of days. 
Persistent fever despite broad-spectrum antibiotic treatment is often the first symptom that generates a strong suspicion of the disease, 
although fever may be absent in patients receiving corticosteroids. Other symptoms include cough, which may be productive, dyspnea, 
hemoptysis and pleuritic pain. Occasionally, in a more diffuse form, the patient presents with hypoxia with rales and pleural friction rub. 
Manifestations of angioinvasion and tissue infarction, with hemoptysis and pleuritic pain, are late findings.

Sinusitis

Acute invasive sinusitis mainly affects highly immunocompromised patients, and is characterized by rapid progression. In the context of: 
(a) neutropenic patients or, (b) Allo-HSCT recipients, being rare outside this context. Clinical signs and symptoms include fever, facial 
pain, nasal congestion, nasal discharge, epistaxis, nasal crusts, nasal ulcers and the presence of a necrotic anesthetic slough in the nose 
or on the palate. It often spreads to contiguous tissues (similar to rhino-orbital mucormycosis).
Chronic invasive sinusitis is more frequent in immunocompetent patients (diabetes, corticosteroid treatment, HIV/AIDS, among others), 
and is characterized by the presence of a mass within the sinuses which is comprised of friable, necrotic or purulent material. With no 
specific clinical signs or symptoms, although the orbital apex syndrome is particularly characteristic.

IBA

Pseudomembranous tracheobronchitis occurs in several clinical settings including: (a) lung transplantation, (b) heart and lung 
transplantation, (c) post-Influenza, (d) hematologic malignancy, (e) HSCT recipients, (f) COPD, and (g) metastatic renal cell carcinoma. 
It can be clinically silent, with progressive invasion into the airway lumen leading to bronchial obstruction, distal atelectasis or lobar 
collapse; it manifests clinically as stridor, wheezing, respiratory failure, and finally death.
Ulcerative tracheobronchitis usually occurs in the first six months after lung transplantation, where the bronchial anastomosis is the 
usual site of involvement. It has also been observed in a limited number of other clinical settings such as: (a) HIV/AIDS, (b) solid tumors, 
and (c) ICU patients with COPD. In these patients, the dyspnea, cough and mucus plug expectoration component predominates.

Extrapulmonary 
aspergillosis

The different extrapulmonary forms occur in severely immunocompromised patients or patients with different degrees of 
immunosuppression. Angioinvasion may occur in the context of a disseminated lung infection (e.g. CNS or cutaneous), or as a 
single organ infection, mainly due to direct inoculation (sinus, tracheobronchial, and less frequently, endocarditis, osteomyelitis, 
endophthalmitis, peritonitis). Extrapulmonary symptoms may provide clues to the diagnosis of disseminated disease: (a) sinus pressure, 
facial pain and purulent drainage may be indicative of sinusitis, (b) if it affects the orbit, may be associated with ocular symptoms 
(blurred vision, proptosis, ecchymosis, oculomotor palsy or blindness due to thrombosis of the central retinal artery), (c) neurological 
symptoms associated with CNS involvement may involve cognitive impairment, focal deficit or seizures, (d) cutaneous aspergillosis is 
usually primary, following local inoculation, open trauma, vascular catheter, burns, contaminated dressings, etc., and rarely occurs in 
the context of disseminated infections, and (e) gastrointestinal aspergillosis may produce local invasion and express itself as typhlitis, 
colonic ulcers, abdominal pain, and/or intestinal bleeding.

IA: invasive aspergillosis; IPA: Invasive pulmonary aspergillosis; IBA: Invasive bronchial aspergillosis; HSCT: Hematopoietic stem-cell transplantation; SOTR: Solid 
organ transplant recipient; HIV: Human Immunodeficiency Virus; COPD: Chronic obstructive pulmonary disease.; ICU: Intensive Care Unit.
Adapted from: Gregg KS et al. (11); Hope WW et al. (58); García-Vidal C et al.67.
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Table 7. Pathological and imaging findings in diseases caused by Aspergillus spp.

Aspergillosis of the lower respiratory tract

Pathological findings Imaging findings

IPA 
(angioinvasive)

Evidence of tissue plane disruption and vascular invasion 
by adhesion of surface components of fungal structures 
(including vascular wall components, basement membrane, 
extracellular matrix, and cellular constituents), associated 
with coagulative necrosis and hemorrhagic infarction. 
Fungal lesion (or fungal sequestration) and areas of distal 
wedge-shaped pulmonary infarction are manifestations of 
angioinvasion.

Imaging findings depend on the patient’s characteristics, and 
a wide variety of nonspecific radiographic patterns may be 
present.
X-ray may show peripheral opacities (ill-defined, 1-3 cm, 
gradually merging into larger opacities) with or without 
cavitation. The opacities may increase in size and become 
necrotic in their central part, which reduces their density and 
favors air trapping, producing the “air-crescent sign”; such 
cavitation occurs after neutrophil recovery, which is a sign of 
good prognosis. 
An early but non-specific finding on CT is the presence of 
nodular opacities with a ground-glass border “halo sign” 
(reflecting hemorrhage and edema surrounding the lesion), 
also the presence of peripheral opacities by complete 
alveolar occupation, wedge-shaped with a base towards the 
pleura which, in the appropriate clinical setting, are highly 
suggestive of angioinvasive aspergillosis.
On multislice CT, a budding tree pattern can be seen.
Pleural effusion and mediastinal adenopathies are rare. 
Invasion of the chest wall or mediastinal pleura may occur.

IPA
(non-angioinvasive)

There is no evidence of vascular invasion by the fungal 
structures, with the presence of a pyogranulomatous 
inflammatory infiltrate, inflammatory necrosis or cavitation 
(occasionally a mixed histologic picture may be observed).

Almost any radiologic pattern may be present. Nonspecific 
abnormalities may be evident, including airspace disease, 
single or multiple nodular infiltrates (with or without halo 
sign), segmental or subsegmental consolidation, diffuse 
ground-glass opacities or cavitation.
CT allows a better definition of halo and crescent signs.

ABI

It is an invasive disease that mainly affects the large airways, 
(bronchoscopically accessible). It is classified as: 
Aspergillus tracheobronchitis, in which there is 
tracheobronchial inflammation, with a mucus exudate 
containing hyphal elements of Aspergillus spp. with no other 
identifiable pathogen. The inflammation is superficial, the 
mucosa is intact, without pseudomembrane formation, deep 
focal ulceration or other focal endobronchial abnormalities.
Pseudomembranous tracheobronchitis, in which there is 
necrosis and detachment of the bronchial epithelium, 
together with formation of a pseudomembrane containing 
necrotic debris and hyphal elements. The depth of infection 
is variable and there is superficial invasion, which does not 
extend beyond the bronchial cartilage.
Ulcerative tracheobronchitis, in which there are single or 
multiple, discretely abnormal focal areas with endobronchial 
plaques, nodules or areas of ulceration and necrosis. The 
depth of the ulcer varies, and may extend into the adjacent 
lung parenchyma and pulmonary vasculature.

Generally, imaging findings are normal, although X-ray and 
CT scan may show airway wall thickening, presence of patchy 
opacities or centrolobular nodules, atelectasis and/or lobar 
collapse.

IPA: Invasive pulmonary aspergillosis; IBA: Invasive bronchial aspergillosis; CT: Computed tomography. 
Adapted from: Gregg KS et al. (11); Hope WW et al. (58); Orlowski HL et al.129; Hage CA et al.461; Chong S et al.467; Murthy JM et al.468.

neutropenia, with a diagnosis of proven/probable IA/IPA. 
Routine use of an echinocandin in monotherapy, as pri-
mary antifungal therapy, is not recommended. (strong 
recommendation, moderate-quality evidence) (Table 
9, Annex 6)4,8,21,67.

122. PCZ (IV., 300 mg/12h, day 1, then 300 mg/d), can be 
considered as an alternative for a salvage antifungal 
treatment in the patient with hematologic malignancy 
(AML/MDS, in induction), with/without profound and 
prolonged neutropenia, with a diagnosis of proven/pro-
bable IA/IPA, when there is a risk of: (a) hepatotoxicity 

from VCZ use, (b) drug-drug interactions, (c) treatment-
refractory IA/IPA cases. (strong recommendation, mo-
derate-quality evidence) (Table 9)4,21,67,163,164.

Patient undergoing biological therapy
123. The consensus recommends the use of VCZ (IV., 6 mg/

kg/12h, day 1, then 4 mg/kg/12h) as the first option for 
primary targeted antifungal therapy in patients undergoing 
biologic therapy with a diagnosis of proven/probable IA/
IPA. TDM is recommended to improve antifungal efficacy, 
evaluate therapeutic failure and decrease drug toxicity. 
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(strong recommendation, high-quality evidence) (I 
Diagnosis and Follow-up of IA/Aspergillus Disease [TDM 
in therapeutical management of IA/Aspergillus disease]) 
(Tables 9 and 10, Annexes 4 and 5)4,21,157.

124. It is considered that in the patient undergoing biologic the-
rapy, with a diagnosis of proven/probable IA/IPA, the du-
ration of antifungal treatment should be established on an 
individual basis and should be a minimum of 6-12 months 
or for the duration of the immunosuppression. (strong re-
commendation, moderate-quality evidence)4,21,67,86,153.

SOTR patient
125. The consensus recommends in the SOTR patient with a 

diagnosis of proven/probable IA/IPA, as a first choice of 
primary targeted antifungal therapy the use of VCZ (IV., 
6 mg/kg/12h, day 1, then 4 mg/kg/12h). TDM is recom-
mended to improve antifungal efficacy, evaluate thera-
peutic failure and decrease drug toxicity. (strong recom-
mendation, high-quality evidence) (I Diagnosis and 
Follow-up of IA/Aspergillus Disease [TDM in therapeu-
tical management of IA/Aspergillus disease]) (Tables 9 
and 10, Annexes 4 and 5)4,8,21,67,159–161,165.

126. ISZ (IV., 200 mg/8h, day 1-2, then 200 mg/d) can be consi-
dered as an alternative for primary antifungal treatment, 
in the SOTR patient with a diagnosis of proven/probable 
IA/IPA. (strong recommendation, moderate-quality 
evidence) (Table 9)4,21,67,70.

127. L-AmB (IV., 3-5 mg/kg/d) is an alternative for primary 
targeted antifungal therapy in the SOTR patient with a 
diagnosis of proven/probable IA/IPA, when there is a risk 
of: (a) hepatotoxicity from VCZ use, (b) intolerance or 
allergy from azole use, and/or (c) drug-drug interactions. 
The use of D-AmB for primary antifungal therapy is not 
recommended and the possible associated nephrotoxi-
city (particularly in kidney transplant recipients) should 
be considered. (strong recommendation, moderate-
quality evidence) (Table 9, Annexes 1 and 2)4,8,21,67,68.

128. An echinocandin (IV., CAS [70 mg, day 1, then 50 mg/d], 
ANF [200 mg, day 1, then 100 mg/d], MCF [100 mg/d]), 
alone or in combination, may be considered for salvage 
antifungal therapy (or when contraindicated and/or azoles 
or polyenes are not tolerated) in the SOTR patient with a 
diagnosis of proven/probable IA/IPA. Routine use of an echi-
nocandin in monotherapy as primary antifungal therapy is 
not recommended. (strong recommendation, moderate-
quality evidence) (Table 9, Annex 6)4,8,21,67,166,167.

129. PCZ (IV., 300 mg/12h, day 1, then 300 mg/d) can be con-
sidered as an alternative for salvage antifungal therapy 
in the SOTR patient with a diagnosis of proven/probable 
IA/IPA, when there is a risk of: (a) hepatotoxicity from 
VCZ use, (b) drug-drug interactions, (c) treatment-refrac-
tory IA/IPA cases. (strong recommendation, modera-
te-quality evidence) (Table 9)4,21,67,163,168,169.

130. It is considered that in the SOTR patient with a diagnosis of 
proven/probable IA/IPA, the duration of antifungal treatment 
should be at least 12 weeks. The duration will depend on 
the clinical and imaging response of the patient. (strong re-
commendation, moderate-quality evidence)4,8,21,67,165. 

SOTR patient – Lung transplant recipient
131. It is recommended in the lung transplant recipient pa-

tient with an AGA result ≥ 1, from BAL, the initiation of 
a primary targeted antifungal treatment with PCZ (IV., 
300 mg/12h, day 1, then 300 mg/d), or VCZ (IV., 6 mg/
kg/12h, day 1, then, 4 mg/kg/12h). It is recommended 
to perform a TDM of the azoles (VCZ, PCZ) of choice to 
improve antifungal efficacy, evaluate therapeutic failure 
and decrease pharmacological toxicity. (strong recom-
mendation, moderate-quality evidence) (Tables 9 
and 10)4,8,21,67,68,115,128,159.

132. The consensus recommends in the lung transplant reci-
pient patient with a diagnosis of IBA (pseudomembra-
nous tracheobronchitis or ulcerative tracheobronchitis), 
initiation of primary targeted antifungal therapy with an 
azole (VCZ, ISZ, ITZ: [standard dose]) or a lipid formula-
tion of AmB (L-AmB, LC-AmB: [standard dose]). Consi-
deration is given, if feasible, to minimizing or reversing 
underlying immunosuppression along with careful risk 
assessment and in selected cases, bronchoscopic debride-
ment of the airway lesions. (strong recommendation, 
moderate-quality evidence) (Table 11)4,8,21,67.

133. The consensus recommends, in the lung transplant reci-
pient patient with fungal colonization of the lower res-
piratory tract and/or diagnosis of IBA (pseudomembra-
nous tracheobronchitis or ulcerative tracheobronchitis), 
in the context of anastomotic endobronchial ischemia or 
ischemic reperfusion injury (due to transplant-associated 
airway ischemia), the complementary use of nebulized 
L-AmB. It is considered that the duration of antifungal 
treatment should be at least 3 months or until comple-
te resolution of the lesions. (strong recommendation, 
low-quality evidence)4,8,21,67.

SOTR patient – Heart transplant recipient
134. ITZ (IV., 200 mg/12h, day 1-2, then 200 mg/d) can be 

considered as an alternative for primary targeted anti-
fungal therapy in the heart transplant recipient patient 
with a diagnosis of proven/probable IA/IPA. Considera-
tion should be given when using such a drug to: (a) in-
adequate absorption, (b) a narrow therapeutic window, 
and (c) potential drug interactions and/or unspecified to-
xicity. (weak recommendation, low-quality evidence) 
(Annexes 1 and 2)8,21.

i. What is the recommendation for the choice of com-
plementary measures and immunomodulation? 

Recommendation 
135. It is recommended in the patient with a diagnosis of pro-

ven/probable IA/IPA, with localized and easily accessible 
involvement (e.g., invasive sinusitis and/or cutaneous) 
the initiation of primary targeted antifungal therapy as-
sociated with adjunctive surgical management with sur-
gical debridement. Surgical benefit in other settings (en-
docarditis, osteomyelitis and/or focal CNS disease) is con-
sidered to be established on an individualized basis and 
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Table 8. Antifungal prophylaxis in SOTR.

Type of transplant Population
Antifungal of 

choice
Alternative 
antifungal

Duration

Kidney Prophylaxis not recommended

Liver

If one of the major criteria or two minor criteria are present:
Major criteria: transplantation, fulminant liver failure, need for 
renal replacement therapy.
Minor criteria: high transfusion requirement (≥40 units of 
cellular blood products), renal failure not requiring replacement 
therapy (eGFR: <50 mL / min), choledochojejunostomy, early 
reintervention, multifocal colonization or Candida spp. infection.

MCF
ANF
CAS

L-AmB
LC-AmB

For 24 weeks, or until 
resolution of risk 
factors.

Pancreas, 
Pancreas-Kidney

All recipients FCZ For 1-2 weeks

If one of the following criteria is present:
Enteric drainage.
Requirement for renal replacement therapy.
Acute graft rejection.
Delayed graft function
Surgical re-exploration.
Vascular graft thrombosis.
Post-perfusion pancreatitis.
Anastomotic problems.

MCF
CAS
ANF

L-AMB Until resolution of 
risk factors.

Heart

If one of the following criteria is present:
Requirement for renal replacement therapy.
Acute graft rejection.
Surgical re-exploration.
CMV disease
High levels of airborne Aspergillus conidia or other IA case in 
the program within 2 months before or after the procedure.

ITZ
CAS

VCZ
PCZ

At least for 3 
months, or until 
resolution of risk 
factors.

Lung, 
Heart-Lung

All recipients Nebulized L-AmB 25 
mg: until resolution 
of bronchial suture: 
3 times a week; 2 to 
6 months: once a 
week; > 6 months: 
once every 2 weeks.

Nebulized LC-AmB: 
50 mg every 2 days, 
for 2 weeks, then 50 
mg once a week.
VCZ

If one of the following criteria (targeted prophylaxis) is present:
Induction with alemtuzumab or ATG.
Acute graft rejection.
Single lung transplantation.
Colonization with Aspergillus spp. before transplantation or 
during the first 12 months.
Severe Hipogammaglobulinemia ( IgG <400 mg/dL)

Nebulized L-AmB: 25 
mg, 3 times a week, 
for 2 weeks, then 
once a week.

VCZ (start beyond 
the first month after 
transplantation)

Indefinite or for at 
least 12 months.

Until resolution of 
risk factors.

Small intestine, 
multivisceral 

All recipients FCZ For 3-4 weeks or 
until healing of the 
anastomoses.

If one of the following criteria is present:
Requirement for renal replacement therapy.
Acute graft rejection.
Delayed graft function.
Surgical re-exploration.
Anastomotic problems.

L-AmB
CAS
MCF
ANF

LC-AmB Until resolution of 
risk factors.

LC-AmB: Amphotericin B lipid complex; L-AmB: Liposomal amphotericin B; CAS: Caspofungin; ANF: Anidulafungin; MCF: Micafungin; FCZ: Fluconazole; ITZ: 
Itraconazole; ATG: Anti-thymocyte globulin; eGFR: Estimated glomerular filtration rate; IgG: Immunoglobulin G; IgG: Immunoglobulin G; SOT: Solid organ 
transplantation; SOTR: Solid organ transplant recipient; CMV: Cytomegalovirus.
Adapted from: Husain S et al.8; Ullmann AJ et al.21; García-Vidal C et al.67. 
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requires review of: (a) immunologic status of the patient, 
(b) comorbidities, (c) confirmation of a single focus, and 
(d) surgical risk. (strong recommendation, moderate-
quality evidence) (Tables 6 and 11)4,21,67,170.

136. The consensus recommends in the patient with hemato-
logic malignancy (AML/MDS, on induction), with/without 
profound and prolonged neutropenia, with a diagnosis of 
proven/probable IA/IPA and/or life-threatening hemop-
tysis, careful risk assessment followed by arterial emboli-
zation and emergency surgical intervention. (strong re-
commendation, moderate-quality evidence) (Tables 
2 and 11)4,21,67,170,171.

1. What is the consideration for withdrawal of im-
munosuppressive agents?

Recommendation 
137. In the patient with a hematologic malignancy (AML/

MDS, in induction) and/or HSCT with/without profound 
and prolonged neutropenia, with a diagnosis of proven/
probable IA/IPA, the consensus recommends, when feasi-
ble, tapering and/or discontinuation of immunosuppres-
sive agents as an adjunct to initiation of primary targeted 
antifungal therapy4,21,67,68,70,88.

138. In the SOTR patient with a diagnosis of proven/probable 
IA/IPA, it is recommended, when feasible, dose reduction 
and/or discontinuation of immunosuppressive agents as 
an adjunctive to the initiation of primary targeted anti-
fungal therapy but without threatening the graft outco-
me. Lowering the dose of corticosteroids is considered to 
be the preferred approach. (strong recommendation, 
moderate-quality evidence)8,67.

139. The consensus recommends in the patient with a diagnosis 
of proven/probable IA/IPA and severe disease and/or fai-
lure and/or refractoriness to primary targeted antifungal 
therapy, the adjunctive use of interferon gamma (IFN-γ) 
even though it has not clearly demonstrated a therapeu-
tic benefit. Its use is not considered to be associated with 
worsening of the GVHD phase in allogeneic HSCT patients 
or in allograft rejection in the SOTR patient. (strong re-
commendation, low-quality evidence)4,21,67,68,70,88.

2. What is the consideration for the addition of 
colony stimulating factors (CSF) or granulocyte 
transfusions?

Recommendation 
140. The consensus suggests in the patient with hematologic 

malignancy (AML/MDS, in induction) and/or HSCT with 
profound and prolonged neutropenia, with a diagnosis 
of proven/probable IA/IPA, to routinely avoid administra-
tion of granulocyte transfusions. Evidence is insufficient 
to recommend the use of granulocyte colony-stimulating 
factor (G-CSF-G) versus granulocyte-macrophage co-
lony-stimulating factor (GM-CSF) in this setting. (weak 
recommendation, low-quality evidence)4,21,67,172–174.

141. The consensus suggests in the patient with hematologic 

malignancy (AML/MDS, in induction) and/or HSCT with 
profound and prolonged neutropenia, with a diagnosis of 
proven/probable IA/IPA, the administration of CSF and/or 
granulocyte transfusions. Their administration is considered 
in case of: (a) patient with progressive IFI/IA associated with 
failure and/or refractoriness and/or (b) patient with neutro-
penia > 7 days with low probability of response to standard 
antifungal therapy. There is no evidence that the adminis-
tration of CSF and/or granulocyte transfusions decreases 
mortality associated with invasive disease. (weak recom-
mendation, low-quality evidence)4,21,67,68,70,88,172–175.

3. What are the recommendations and considera-
tions for initiation of chemotherapy and/or HSCT?

Recommendation 
142. The consensus recommends that in the patient with he-

matologic malignancy (AML/MDS, in induction) with 
profound and prolonged neutropenia, with a diagnosis 
of proven/probable IA/IPA, the decision to initiate addi-
tional chemotherapy and/or HSCT should involve multi-
disciplinary therapeutic management and close consul-
tation with hematology/oncology and infectious diseases 
specialists. The risk of progressive IA during the period 
following antineoplastic treatment should be considered 
versus the risk of death from the underlying malignancy 
if such treatment is delayed. (strong recommendation, 
low-quality evidence)4,175–178.

3. In the patient with proven/probable IA/IPA, 
what is the therapeutic management approach 
for refractory/progressive aspergillosis (salvage 
antifungal therapy)?

Recommendation 
143. The consensus considers that in the patient with a diag-

nosis of proven/probable IA/IPA and progressive disease, 
associated with failure and/or refractoriness to primary 
targeted antifungal therapy, it is due to: (a) the type of 
patient (severe baseline disease and/or persistent immu-
nodeficiency), (b) an initial incorrect diagnosis (failure to 
identify or incorrect identification of the responsible spe-
cies and/or its resistance profile and/or TDM of the drugs 
in use), (c) coexistence of other infectious processes, and 
(d) low concentration of the antifungal drug of choice at 
the involved site (e.g., necrotic tissue). (strong recom-
mendation, high-quality evidence)4,21,67,153,179–184.

144. The consensus recommends in the patient with a diag-
nosis of proven/probable IA/IPA, the initiation of salvage 
antifungal therapy when primary antifungal therapy is 
refractory and/or not tolerated after a follow-up of ± 7 
days. (strong recommendation, high-quality eviden-
ce)3,4,21,67,128,134–136,179–185.

145. The consensus considers that in the patient with a diag-
nosis of proven/probable IA/IPA and progressive disease 
associated with failure and/or refractoriness to primary 
targeted antifungal therapy, the decision to initiate sal-
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Table 9. Systemic antifungal agents for treatment of IA. ADME, Doses.
PO

LY
EN

ES
 

A
N

PH
O

TE
RI

CI
N

 B
A It is not absorbed PO.

D It has little CNS penetration.

M Degradation in tissue.

E Renal (<10% unmodified); Biliary (15%)

Adjustment Kidney failure: no changes, no dose adjustment required. On HD or CAPD it dialyzes <5%.
Liver failure: no changes, no dose adjustment required.

Pregnancy It can be used in cases of strict necessity.

Lactation Contraindicated

Formulations D-AmB L-AmB LC-AmB

Dosage for adults IV. 0,4-1 mg/kg/d IV. 3-5 mg/kg/d IV. 3-5 mg/kg/d

Dosage for children IV. 0,4-1 mg/kg/d IV. 3-5 mg/kg/d IV. 3-5 mg/kg/d

EC
H

IN
O

CA
N

D
IN

S

CA
SP

O
FU

N
G

IN

A IV only.

D Widespread, although it decreases in CNS.

M Hepatic and spontaneous chemical degradation.

E Renal (41% inactive metabolites); Fecal (35% inactive metabolites).

Adjustment Kidney failure: No changes. On HD: does not dialyze.
Liver failure: Child-Pugh A: no changes, no dose adjustment required, Child-Pugh B: 70 mg 1st d, then 35 mg/d, 
Child-Pugh C: no studies available in this population.

Pregnancy Avoid it if there is an alternative.

Lactation Should be avoided.

Dosage for adults IV, 70 mg 1st dose, then 50 mg/d (70 mg/d if >80 kg), perfuse the doses in 60 min.

Dosage for children IV, <3 months of age, 25 mg/m2/d, one dose.
> 3 months 70 mg/m2, then 50 mg/m2/d, one dose, not to exceed the adult dose.

A
N

ID
U

LA
FU

N
G

IN

A
IV only.

D Widespread, although it decreases in CNS.

M Spontaneous chemical degradation.

E Renal (<1%); Fecal (>90% inactive metabolites).

Adjustment Kidney failure: no changes. On HD: does not dialyze.
Liver failure: no changes, no dose adjustment required.

Pregnancy Avoid it if there is an alternative.

Lactation Should be avoided.

Dosage for adults
IV, 200 mg 1st dose (in 3h), then 100 mg/d (in 1.5h).

Dosage for children
IV, 3 mg/kg 1st dose, then 1.5 mg/kg/d.

M
IC

A
FU

N
G

IN

A IV only.

D Widespread, although it decreases in CNS.

M Hepatic (via catechol-O-methyltransferase), CYP3A in vitro.

E Renal [10-30% (<1% unmodified)]; Fecal (70% as metabolites).

Adjustment Kidney failure: no changes. On HD: does not dialyze.
Liver failure: Child-Pugh A and B: no changes, no dose adjustment required, Child-Pugh C: no data. 

Pregnancy Avoid it if there is an alternative. 

Lactation Should be avoided.

Dosage for adults IV. 100-150 mg/d (in perfusion for 1 h).

Dosage for children Newborn: 4 to 10 mg/kg/d in one dose.
> 4 months (<40 kg): 2-4 mg/kg/d in one dose. > 40 kg: 100 mg/d.
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A
ZO

LE
S

FL
U

CO
N

A
ZO

LE

A IV and PO (high).

D Very wide. High CNS penetration

M Hepatic. [10% (CYP34A4)].

E Renal [70-80% (glomerular filtration and tubular reabsorption)].

Adjustment Kidney failure: GF > 50: 100-400 mg/kg/d; GF 10-50: 50% of dose; GF <10: 50% of dose. In HD, it dialyzes 50%: 
100-400 mg/kg/d (post-HD); In CAPD: 50-200 mg/kg/d; In CRRT: 200-400 mg/kg/d.
Liver failure: Child-Pugh A: no dose adjustment required.
Child-Pugh B, Child-Pugh C: use it as a last option, monitor liver function and assess dosage adjustment.

Pregnancy Avoid it if there is an alternative.

Lactation It can be used.

Dosage for adults PO 50-800 mg/d; IV. 50-800 mg/d.
Requires loading dose in severe shock/sepsis: 800 mg (12 mg/kg).

Dosage for children > 1 year, 3-12 mg/kg/d; neonates 6-12 mg/kg/d.

IT
RA

CO
N

A
ZO

LE

A IV and PO.

D Low. Does not penetrate CNS.

M Hepatic, extensive via CYP34A4, CYP3A5, hydroxy-itraconazole metabolite (fluconazole-like activity).

E Renal (< 1% unmodified, 40% metabolites); Biliary (55% metabolites).

Adjustment Kidney failure: IV formulation contains cyclodextrin, which accumulates in kidney failure (not +2 weeks). GF > 10: 
no changes (IV formulation should not be used if GF < 30, use oral formulation, 50-100 mg/d), GF < 10: 50% of 
PO formulation. On HD: it dialyzes < 5%, 100 mg/12-24h PO formulation; In CAPD it dialyzes < 5%, 100 mg/12-
24h PO formulation; In CRRT: 100-200 mg/12-24h of PO formulation.
Liver failure: there are few data available for PO use. Caution should be exercised when administering it, and 
should be monitored in patients with hepatic dysfunction. In patients with increased liver enzymes or active liver 
disease, or in those who have experienced liver toxicity with other drugs, do not administer unless the expected 
benefits outweigh the risk of liver injury.

Pregnancy Avoid it if there is an alternative. 

Lactation Should be avoided.

Dosage for children > 5 years, 2.5 mg/kg/12h.

Dosage for children > 5 years, 2.5 mg/kg/12h.

VO
RI

CO
N

A
ZO

LE

A IV and PO (high).

D Very wide. High CNS penetration

M Hepatic. They are P-450 inhibitors.
IV. CYP2C19, CYP3A4, CYP2C9; P.O. CYP3A4

E Renal (85% inactive metabolites, 2% unmodified); Fecal (20% inactive metabolites).

Adjustment Kidney failure: PO, no changes.
With IV use, the diluent (cyclodextrin) may accumulate; GF > 50: 4 mg/kg/12h; GF 10-50: Do not use the IV 
formulation; GF < 50 (accumulation of cyclodextrin with IV formulation), use the PO formulation 200 mg/12h; GF 
< 10: use the PO formulation 200 mg/12h. On HD: does not dialyze, use the PO formulation 200 mg/12h; CAPD: 
does not dialyze, use the PO formulation 200 mg/12h; CRRT: use the PO formulation: 200 mg/12h.
Liver failure: IV: Child-Pugh A and B: 6 mg/kg/12h for 2 doses, then 2 mg/kg/12h (50% dose reduction).
PO: Child-Pugh A and B: 400 mg/kg /12h for 2 doses (> 40 kg weight), then 100 mg/12h (50% dose reduction).
Child-Pugh C: avoid it, no studies are available in this population.

Pregnancy Avoid it if there is an alternative.

Lactation Should be avoided.

Dosage for adults IV. 6 mg/kg/12h 1st dose, then 4 mg/kg/12h.
PO > 40 kg, 400 mg/12h 1st dose, then 200 mg/12h; < 40 kg, 200 mg/12h 1st dose, then 100 mg/12h.
Bioavailability of 95%, administration with food decreases it by 20-30% (administer it on an empty stomach).

Dosage for children IV. 2-12 years or 12-14 years and weight < 50 kg, 9 mg/kg/12h. 1st dose, then 8 mg/kg/12h.
PO. 9 mg/kg/12h (maximum dose 350 mg/12h).
Child > 12 years and weight ≥ 50 kg or > 15 years, same as adult.
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A
ZO

LE
S

PO
SA

CO
N

A
ZO

LE

A  IV and PO.

D Widespread.

M Hepatic (glucuronoconjugation); Inactive metabolisms, CYP3A4.

E Renal (14% inactive metabolites); Fecal (77%, 66% unmodified).

Adjustment Kidney failure: GF > 50: 300 mg/d; GF 10-50: 300 mg/d; GF <10: 300 mg/d. On HD: does not dialyze, 300 mg/d; 
In CAPD: 300 mg/d; In CRRT: 300 mg/d.
Liver failure: no changes, no dose adjustment required.

Pregnancy Avoid it if there is an alternative.

Lactation Contraindicated.

Dosage for adults PO suspension (40 mg/mL): 400 mg/12h, with meals (if no meals are taken, 200 mg/6h).
PO. 200 mg/8h (with food), for prophylaxis.
Delayed-release tablets ([DRT] 100 mg): 300 mg/12h 1st dose, then 300 mg/d, for prophylaxis.
IV: 300 mg/12h 1st dose, then 300 mg/d (prophylaxis). It takes 7-10 d to achieve steady state.
It takes 7-10 d to reach steady state. No IV formulation.
Administration with food (preferably fatty) significantly increases absorption.
On the other hand, an increase in gastric pH (antacids, H antagonists, proton pump inhibitors) and grade I-II 
mucositis decrease it.

Dosage for children Children > 13 years old, same as in adults.
Children < 13 years, there are no specific recommendations.
Children 2-16 years with CGD for 30 d: 10-14 kg: 120 mg/12h; 15-19 kg: 160 mg/12h; 20-24 kg: 200 mg/12h; 25-
29 kg: 220 mg/12h; 30-34 kg: 260 mg/12h; 35-39kg: 280 mg/12h; ≥40 kg: 300 mg/12h.

IS
AV

U
CO

N
A

ZO
LE

A IV and PO.

D Widespread, although it decreases in CNS.

M Hepatic. CYP 3A4. CYP3A4 - CYP3A5.

E <1% urine. Degradation products in urine.

Adjustment Kidney failure: no changes. IV. GF > 50: 200 mg/d; GF 10-50: 200 mg/d; GF <10: 200 mg/d. On HD: 200 mg/d; In 
CAPD: 200 mg/d; In CRRT: 200 mg/d.
Liver failure: No dose adjustment is required in patients with mild or moderate liver failure (Child-Pugh A and B). 
There is no experience in severe liver failure (Child-Pugh C).

Pregnancy Teratogenic.

Lactation Contraindicated.

Dosage for adults IV and PO: 200 mg/8h, first 48 h (6 doses), then 200 mg/d, started 12-24h after loading dose.

Dosage for children No data available.

IA: invasive aspergillosis; A: Administration; D: Distribution; M: Metabolism; E: Excretion; D-AmB: Amphotericin B deoxycholate; L-AmB: Liposomal amphotericin 
B; LC-AmB: Amphotericin B lipid complex; GF: Glomerular filtration; IV: Intravenous route; PO: Oral route; d: Day/days; h: Hour/hours; g: Grams; mg: Milligrams; 
kg: Kilograms; HD: Hemodialysis; CAPD: Continuous Ambulatory Peritoneal Dialysis; CRRT: Continuous Renal Replacement Therapy; CGD: Chronic Granulomatous 
Disease; CNS: Central Nervous System.
Adapted from: Cuenca-Estrella M.124; Mensa-Pueyo J et al.469; Gilbert D et al.470; Jenks JD. et al.471; Ghannoum MA y Perfect JR (eds)472; Ruiz-Camps I et al.473; 
Bellmann R et al.474; Lewis RE.475; Nett JE et al.476; Welzen MEB et al.477.

vage antifungal therapy should be made on an indivi-
dualized basis. (strong recommendation, moderate-
quality evidence) (Table 9, Annexes 1 and 2)4,67,182–184.

a. In the patient with refractory/progressive asper-
gillosis (salvage antifungal therapy), what is the 
recommendation for the choice of drug type, 
dosage and duration of antifungal therapy? 

Recommendation 
146. The consensus considers that in the patient with a diag-

nosis of proven/probable IA/IPA the approach to initia-
tion of salvage antifungal therapy includes: (a) change of 
primary antifungal drug class and/or addition of another 
antifungal drug to primary therapy, (b) use of an anti-
fungal drug with an adverse effect profile that does not 
overlap with other co-administered drugs, (c) decrease or 

reversal of underlying immunosuppression (if feasible), 
and (d) surgical resection of necrotic lesions (in selected 
cases). (strong recommendation, moderate-quality 
evidence) (Table 9, Annexes 1 and 2)4,67,182–184.

147. The consensus recommends in the patient with a diagno-
sis of proven/probable IA/IPA and progressive disease, the 
initiation of salvage antifungal therapy to achieve a com-
plete or partial response and improve survival. The azoles 
(VCZ, ISZ, PCZ, ITZ), lipid formulations of AmB and/or an 
echinocandin (CAS, ANF, MCF) IV are the drugs of choi-
ce for the therapeutic management of refractory disease. 
Consideration should be given when using an azole drug 
to: (a) administered prophylaxis or previous treatment, (b) 
patient risk factors, (c) pharmacokinetic considerations of 
the drug of choice, and (d) possible manifestation of anti-
fungal resistance. (strong recommendation, moderate-
quality evidence) (Table 9, Annexes 1,2 and 6)4,8,21,67,70.
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Patient with hematologic malignancy and/or HSCT
148. The consensus recommends in the patient with hemato-

logic malignancy (AML/MDS, in induction) and/or HSCT 
with/without profound and prolonged neutropenia, with 
a diagnosis of proven/probable IA/IPA in whom refrac-
toriness to primary antifungal therapy is suspected, the 
initiation of salvage antifungal therapy, in monotherapy 
or in combination with: (a) VCZ (IV., 6 mg/kg/12h, day 1, 
then, 4 mg/kg/12h), (b) PCZ (IV., 300 mg/12h, day 1, then 
300 mg/d), (c) AMB-L (IV., 3-5 mg/kg/d), (d) LC-AmB (IV., 
5 mg/kg/d), or (e) an echinocandin (IV., CAS [70 mg, day 
1, then 50 mg/d], ANF [200 mg, day 1, then 100 mg/d], 
MCF [100 mg/d]). (strong recommendation, modera-
te-quality evidence) (Annex 6)4,21,67,179–181.

4. In the patient with proven/probable IA/IPA, what 
is the recommendation for the choice of antifun-
gal treatment in combination according to the at-
risk population?

Recommendation
149. The consensus does not recommend in the patient with a 

diagnosis of proven/probable IA/IPA the routine choice of 
antifungal combination therapy. (strong recommenda-
tion, moderate-quality evidence) (Annex 6)4,8,21,67,153,186-191.

150. The consensus considers that in the patient with a diag-
nosis of proven/probable IA/IPA the conditions that fa-
vor the choice of antifungal combination therapy are: (a) 
high-risk patient, when the isolated Aspergillus species is 
unknown, (until AFST results, are available), (b) patient 
in whom the loading dose of VCZ was not administered 
and/or is expected to be highly influenced by concomitant 
drugs (until TDM results are available), (c) patient on sal-
vage antifungal therapy due to failure of primary antifun-
gal monotherapy, (d) patient with CNS involvement or a 
severe disseminated form (e.g., a severe form of VCZ) (e.g., 
a patient with a severe form of VCZ (e.g., a severe form 
of VCZ), sepsis or multi-organ dysfunction), (e) severely 
immunosuppressed patient (HSCT, SOTR, HIV [ CD4 <100 
cells/mm3]), (f) transplanted patient with increased risk 
factors (renal failure, GVHD, high doses of corticosteroi-
ds, treatment with TNF-α antagonist), or (g) patient with 
pulmonary infection and respiratory failure or bilateral, 
extensive, cavitated lesion. (strong recommendation, 
moderate-quality evidence) (Annex 6)4,8,21,54,67,139,186–192.

a. In the patient with proven/probable IA/IPA, 
what is the recommendation for the choice of 
drug type, dose and duration of antifungal com-
bination therapy? 

Recommendation 
Patient with hematologic malignancy and/or HSCT
151. VCZ (IV., 6 mg/kg/12h, day 1, then, 4 mg/kg/12h) and an 

echinocandin (IV., CAS [70 mg, day 1, then 50 mg/d], ANF 
[200 mg, day 1, then 100 mg/d], MCF [100 mg/d]) can 
be considered for combination antifungal treatment in the 

patient with hematologic malignancy (AML/MDS, on in-
duction) and/or allogeneic HSCT, with/without profound 
and prolonged neutropenia, with a diagnosis of proven/
probable IA/IPA in whom failure and/or refractoriness 
and/or development of antifungal resistance to primary 
antifungal therapy is suspected. (strong recommenda-
tion, low-quality evidence) (Table 5, Annex 6)4,21,67,68,70,88.

152. AmB (IV., L-AmB [3-5 mg/kg/d] or LC-AmB [5 mg/kg/d]) 
and an echinocandin (IV., CAS [70 mg, day 1, then 50 
mg/d], ANF [200 mg, day 1, then 100 mg/d], MCF [100 
mg/d]) can be considered for combination antifungal 
treatment in the patient with hematologic malignan-
cy (AML/MDS, on induction) and/or allogeneic HSCT, 
with/without profound and prolonged neutropenia, with 
a diagnosis of proven/probable IA/IPA in whom failure 
and/or refractoriness and/or development of antifungal 
resistance to primary antifungal therapy is suspected. 
(strong recommendation, low-quality evidence) (Ta-
ble 5, Annex 6)4,21,67,68,70,88.

SOTR patient
153. It is recommended that in the SOTR patient diagnosed 

with severe forms of IA (e.g., CNS involvement and/or dis-
seminated disease), consideration be given to initiating 
combination antifungal therapy at least until an optimal 
therapeutic concentration of VCZ is achieved. (strong 
recommendation, low-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [TDM in thera-
peutical management of IA/Aspergillus disease]) (Tables 
6 and 10, Annexes 5 and 6)8,67,193.

154. VCZ (IV., 6 mg/kg/12h, day 1, then, 4 mg/kg/12h) and 
an echinocandin (IV., CAS [70 mg, day 1, then 50 mg/d], 
ANF [200 mg, day 1, then 100 mg/d], MCF [100 mg/d]) 
may be considered for primary combination antifungal 
therapy in the SOTR patient with a diagnosis of proven/
probable IA/IPA, in whom the development of azole resis-
tance and/or renal failure associated with primary anti-
fungal therapy is suspected. (strong recommendation, 
low-quality evidence) (Table 5, Annex 6)4,21,67,68,70,88.

SECTION IV: DIAGNOSIS AND THERAPEUTIC  
MANAGEMENT OF IA IN THE PEDIATRIC  

AND NEONATAL PATIENT

QUESTIONS:

1. In the pediatric patient with a high suspicion of 
developing an IFI/IA, how is the diagnostic ap-
proach performed?

Recommendation
Imaging study 
155. The consensus recommends in the pediatric patient with 

high suspicion of developing an IFI, to perform a multi-
slice CT of the chest in order to perform the diagnostic 
approach of a proven/probable IA/IPA, in the presence 
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of: (a) profound and prolonged neutropenia, (b) presence 
of characteristic clinical symptoms (pleuritic chest pain, 
blood-tinged sputum and/or hemoptysis), (c) presence of 
suggestive clinical signs (new-onset pneumonia, tender-
ness, or edema around the sinuses or orbital area, ulcera-
tive lesions or eschar in the nasal area), (d) positive cul-
ture for Aspergillus spp. from sputum, or (e) positive AGA 
and/or PCR test from serum. (strong recommendation, 
high-quality evidence) (I Diagnosis and Follow-up of 
IA/Aspergillus Disease [imaging approach for the diag-
nosis of IPA]) (Table 7)132,136,192,194–197.

156. The consensus does not recommend performing a chest 
CT with contrast in pediatric patients with a high suspi-
cion of developing an IA/IPA. A chest CT with contrast 
is recommended in the presence of a nodule/mass close 
to a large vessel. (strong recommendation, moderate-
quality evidence) (Table 7)129,136,195–197.

157. The consensus does not recommend in the pediatric patient 
with hematologic malignancy and profound and prolonged 
neutropenia taking a chest X-ray to perform the diagnos-
tic approach of a proven/probable IA/IPA. (strong recom-
mendation, moderate-quality evidence)136,195–197.

158. The consensus recommends in the pediatric patient with 
SOTR or chronic granulomatous disease (CGD) taking a 
chest X-ray to perform the diagnostic approach of a pro-
ven/probable IA/IPA. (weak recommendation, mode-
rate-quality evidence)136,195–197.

159. The consensus recommends in the pediatric patient with a 
diagnosis of IA/IPA taking a follow-up chest CT scan to eva-
luate the response to antifungal therapy after a minimum 
of 2 weeks of treatment. More frequent follow-up is recom-
mended if the patient deteriorates clinically and/or in the 
presence of a nodule/mass near a large vessel. (strong 
recommendation, high-quality evidence)196–198.

160. In the pediatric patient, a CT scan of the paranasal sinu-
ses is considered when there is a suspicion of sinus invol-
vement, in order to perform the diagnostic approach of a 
proven/probable IA. The consensus does not recommend 
in the pediatric patient with high suspicion of an IFI to rou-
tinely perform a CT scan of the paranasal sinuses. (weak 
recommendation, low-quality evidence)147,199,200.

161. The consensus recommends in the pediatric patient with 
risk factors and neurological symptoms taking a brain 
MRI with contrast upon suspicion of CNS involvement, to 
perform the diagnostic approach of a proven/probable 
IA. (strong recommendation, moderate-quality evi-
dence)199,201–206.

Fungal biomarkers
162. The consensus recommends in the high-risk pediatric pa-

tient with hematologic malignancy and/or HSCT, with/
without profound and prolonged neutropenia, who are not 
on antifungal prophylaxis or treatment, the use of the AGA 
test from serum with serial monitoring (x3/wk) as a scree-
ning and diagnostic test for proven/probable IA. (strong 
recommendation, high-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [usefulness of 

AGA and BDG for disease diagnosis]) (Annex 3)194,207.
163. The consensus does not recommend in the high-risk 

pediatric patient with hematologic malignancy and/
or HSCT, with/without profound and prolonged neutro-
penia, who are on antifungal prophylaxis or treatment 
the use of serum-based AGA as an early detection test 
for proven/probable IA. Measurement of AGA from BAL 
is considered for the diagnostic approach of proven/pro-
bable IA/IPA. (strong recommendation, high-quality 
evidence) (I Diagnosis and Follow-up of IA/Aspergillus 
Disease [usefulness of AGA and BDG for disease diag-
nosis]) (Annex 3)194,207–209.

164. The consensus does not recommend in the high-risk neo-
natal and the high-risk SOTR and CGD pediatric patient, 
the measurement of AGA from serum for the diagnostic 
approach of proven/probable IA. (strong recommen-
dation, moderate-quality evidence) (I Diagnosis and 
Follow-up of IA/Aspergillus Disease [usefulness of AGA 
and BDG for disease diagnosis]) (Annex 3)207–209.

165. The consensus does not recommend in the pediatric pa-
tient the measurement of BDG from serum as a scree-
ning and diagnostic test for proven/probable IA. (weak 
recommendation, low-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [usefulness of 
AGA and BDG for disease diagnosis]) (Annex 3)209,210.

166. The consensus recommends in the high-risk pediatric pa-
tient with hematologic malignancy and/or HSCT, with/
without profound and prolonged neutropenia, the detec-
tion of fungal DNA by PCR-Aspergillus test from blood, 
serum and/or BAL for the diagnostic approach of proven/
probable IA. (weak recommendation, low-quality evi-
dence) (I Diagnosis and Follow-up of IA/Aspergillus Di-
sease [usefulness of nucleic acid testing and mass spec-
trometry for the disease diagnosis]) (Annex 3)67,209–216.

a. In the pediatric patient with a diagnosis of pro-
ven/probable IA/IPA, what are the recommen-
ded antifungal treatment regimens?

Recommendation 
167. The consensus recommends in the pediatric patient older 

than 2 years of age, with a diagnosis of proven/proba-
ble IA/IPA, the use of VCZ (IV., 2-12 years or 12-14 years 
and weight < 50 kg, 9 mg/kg/12h, one dose, then 8 mg/
kg/12h) as a first choice of antifungal treatment. TDM 
is recommended to improve antifungal efficacy, evalua-
te therapeutic failure and decrease drug toxicity. (strong 
recommendation, high-quality evidence) (I Diagnosis 
and Follow-up of IA/Aspergillus Disease [TDM in thera-
peutical management of IA/Aspergillus disease]) (Tables 
9 and 10)151,194,200,217–224. 

168. L-AmB (3-5 mg/kg/d) is an alternative for antifungal 
treatment in pediatric patients older than 2 years of age 
with a diagnosis of proven/probable IA/IPA. (weak recom-
mendation, low-quality evidence) (Table 9)194,200,217,218.

169. It is considered that in the pediatric patient with a diag-
nosis of proven/probable IA/IPA, the duration of antifun-
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Table 10. Recommendations for TDM.

Drug Indications
Time to TDM after 

treatment initiation
Effective plasma 
concentration

Toxicity plasma 
concentration

ITZ

• To improve efficacy in patients (immunocompromised or not) 
receiving ITZ, in prophylaxis or for treatment of an IFD or an 
allergic fungal disease:

• When there are drug interactions, when starting or stopping 
therapy (either by inhibiting absorption or affecting its metabolism)

• In co-medications (with Cytochrome P450 inducers).
• In case of suspicion of non-adherence to oral therapy.
• In the absence of pharmacological response.
• Concern about gastrointestinal absorption, especially over 

prolonged periods.
• Possible clinical or laboratory manifestations of toxicity.

Measure from day 
4-7, after the start of 
treatment.

In prophylaxis: 0.5 
mg/L, (HPLC), or; > 3 
mg/L (bioassay)
For treatment: > 1-4 
mg/, (HPLC)

Toxicity is associated 
with serum levels 
of ITZ > 17.1 mg/L 
(bioassay), or ~4 mg/L, 
(HPLC).

VCZ

• To improve efficacy in patients (immunocompromised or not) 
receiving VCZ, in prophylaxis or for treatment of an IFD:

• When drug interactions are present, when starting or stopping 
therapy.

• In case of suspicion of non-adherence to oral therapy.
• Concern about gastrointestinal absorption, especially over 

prolonged periods.
• In the absence of pharmacological response.
• In interactions with drugs administered simultaneously.
• When changing from oral to intravenous administration or vice versa.
• In case of hepatic insufficiency.
• In its administration in pediatric patients.

Measure from day 
4-7, after initiation of 
treatment, or on day 4 
after dose adjustment.

In prophylaxis: > 1 
mg/L.
For treatment: 1-5.5 
mg/L
Repeat TDM during 
week 2 of treatment.

< 4.5-5.5 mg/L, (HPLC)

PCZ

• To improve efficacy in patients (immunocompromised or not) 
receiving PCZ, in prophylaxis or for salvage treatment of an IFD:

• When drug interactions are present, when starting or stopping 
therapy.

• In case of suspicion of non-adherence to oral therapy.
• Concern about gastrointestinal absorption, especially over 

prolonged periods.
• In the absence of pharmacological response.
• In co-medications, including H2 antagonists and proton pump 

inhibitors.
• In mucositis and other types of gastrointestinal disorders.

Measure from day 
4-7, after the start of 
treatment.

In prophylaxis: > 0.7 
mg/L at steady state, 
or, 0.35 mg/L after 48 
hours from the start of 
treatment.
For treatment: > 1 
mg/L.

Serum PCZ levels of, 
0.5-3.75 mg/L are 
considered safe and 
effective in all three 
formulations. Serum 
PCZ levels above this 
exposure range may 
be associated with 
toxicity.

ISZ

• To improve efficacy, safety and treatment adherence in patients 
receiving ISZ 

Measure serum 
concentration on day 
5, after initiation of 
treatment, and then 
regularly thereafter.

Data are limited to support routine TDM, but 
may be indicated in case of treatment failure, 
drug interactions or if toxicity is suspected.

TDM: Therapeutic drug monitoring of antifungal agents; ITZ: Itraconazole; VCZ: Voriconazole; PCZ: Posaconazole; ISZ: Isavuconazole; IFD: Invasive fungal disease; 
HPLC: High-performance liquid chromatography.
Adapted from: Fortún J et al.20; Ullmann AJ et al.21; Ashbee HR et al.151; Cendejas-Bueno E. et al.478.

gal treatment should be established on an individualized 
basis and should be a minimum of 4-6 weeks. (strong 
recommendation, high-quality evidence)194,200,217,218.

2. In the pediatric patient with a diagnosis of an IFI/
IAI, what is the recommendation for the choice 
of drug type, dosage and duration of antifungal 
treatment according to the clinical scenario?

a. Pediatric patient in the intensive care unit (PICU):

Recommendation
170. In the critically ill pediatric patient older than 2 years of age, 

with a diagnosis of proven/probable IA, the consensus re-
commends as a first antifungal treatment option the use of 
VCZ (IV., 2-12 years or 12-14 years and weight < 50 kg, 9 

mg/kg/12h, one dose, then 8 mg/kg/12h). TDM is recom-
mended to improve antifungal efficacy, evaluate therapeutic 
failure and decrease drug toxicity. (strong recommenda-
tion, high-quality evidence) (I Diagnosis and Follow-up of 
IA/Aspergillus Disease [TDM in therapeutical management 
of IA/Aspergillus disease]) (Tables 9 and 10)4,151,194,217,218.

171. L-AmB (3-5 mg/kg/d) is an alternative for antifungal 
treatment in the critically ill pediatric patient older than 
2 years of age with a diagnosis of proven/probable IA. 
(weak recommendation, low-quality evidence) (Ta-
ble 9)149,194,200,217,223,225.

172. An echinocandin (CAS [> 3 months 70 mg/m2, then 50 mg/
m2/d, one dose, not to exceed adult dose], ANF [3 mg/kg, 
one dose, then 1,5 mg/kg/d], MCF [> 4 months (<40 kg): 
2-4 mg/kg/d in one dose; > 40 kg: 100 mg/d]), alone or in 
combination, may be considered for salvage antifungal the-
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rapy in the critically ill pediatric patient with a diagnosis of 
proven/probable IA. (weak recommendation, low-qua-
lity evidence) (section: targeted antifungal treatment of 
IA/IPA [therapeutic management approach to refractory/
progressive aspergillosis]) (Table 9, Annex 6)194,218.

173. In the critically ill pediatric patient older than 2 years 
of age with a diagnosis of proven/probable IA, the con-
sensus does not recommend the initiation of antifungal 
treatment with nebulized AmB. (weak recommenda-
tion, low-quality evidence)4,194.

b. Pediatric HIV/AIDS patient:

Recommendation 
174. The consensus recommends the use of VCZ (IV., 2-12 years 

or 12-14 years and weight < 50 kg, 9 mg/kg/12h, one 
dose, then 8 mg/kg/12h) as the first antifungal treatment 
option in the pediatric patient with HIV/AIDS infection, 
with a diagnosis of proven/probable IA. TDM is recom-
mended to improve antifungal efficacy, evaluate thera-
peutic failure and decrease drug toxicity. (strong recom-
mendation, high-quality evidence) (section: targeted 
antifungal treatment of IA/IPA [HIV/AIDS patient]) (Ta-
bles 9 and 10, Annexes 4 and 5)4,21,151,194,218,220,221,226.

c. Pediatric patient with hematologic malignancy 
and/or HSCT:

Recommendation
175. The consensus recommends the initiation of primary, uni-

versal and/or targeted antifungal prophylaxis (PCZ, VCZ) 
in pediatric patients with a high suspicion of developing 
an IFI/IA. The populations that, according to their specific 

clinical condition, are recognized for the initiation of pri-
mary antifungal prophylaxis are: (a) allogeneic HSCT pre-
graft phase, (b) allogeneic HSCT in post-graft phase, (c) 
HSCT in GVHD phase and increased immunosuppression, 
(d) high risk patients with de novo or recurrent leukemia, 
and (e) patients with bone marrow failure syndrome with 
profound and prolonged neutropenia. (strong recom-
mendation, high-quality evidence) (Table 9)21,147,194.

176. In the pediatric patient with hematologic malignancy 
and/or allogeneic HSCT, with/without profound and pro-
longed neutropenia, with diagnosis of a proven/probable 
IA, the consensus recommends as first choice of antifun-
gal treatment the use of VCZ (IV., 2-12 years or 12-14 
years and weight < 50 kg, 9 mg/kg/12h, one dose, then 8 
mg/kg/12h). TDM is recommended to improve antifungal 
efficacy, evaluate therapeutic failure and decrease drug 
toxicity. (strong recommendation, high-quality evi-
dence) (section: targeted antifungal treatment of IA/IPA 
[patient with hematologic malignancy/HSCT]) (Tables 9 
and 10, Annexes 4 and 5)4,21,147,151,194,200,218,221,226.

177. L-AmB (3-5 mg/kg/d) is an alternative for antifungal the-
rapy in the pediatric patient with hematologic malignan-
cy and/or allogeneic HSCT, with/without profound and 
prolonged neutropenia, with a diagnosis of proven/pro-
bable IA. (weak recommendation, moderate-quality 
evidence) (Table 9)147,149,194,200,217,223,225.

178. PCZ (suspension [200 mg/8h] or tablets [300 mg/12h, two 
doses, then 300 mg/d]) can be considered as an alternati-
ve for salvage antifungal therapy in the pediatric patient 
with hematologic malignancy and/or allogeneic HSCT, 
with/without profound and prolonged neutropenia, with 
a diagnosis of proven/probable IA. (weak recommenda-
tion, low-quality evidence) (Table 9)147,194,218.

Table 11. Adjuvant surgery for the management of an IA.

Involved organ Recommended approach

Lesions close to great vessels and/or 
pericardium.

Resection of the lesion

Pericardial involvement Pericardiectomy

Chest wall invasion due to pulmonary 
lesion

Resection of thoracic lung and wall lesion (possibility of subsequent reconstruction).

Empyema Chest tube drainage, consider surgical drainage and thoracotomy (in case of fibrinopurulent or organized 
empyema).

Hemoptysis secondary to lung injury Cavity resection or embolization

Skin and soft tissue involvement Debridement and resection with wide margins

Infected vascular catheters and prostheses Removal of devices

Endocarditis Removal of the device, excision of the vegetation and resection of the infected valves.

Osteomyelitis Debridement and cleaning of the affected tissue, if possible, with subsequent reconstruction (musculoskeletal 
grafts, bone grafts).

Sinusitis Cleaning, curettage and resection of affected tissues

CNS involvement Resection and removal of affected tissue and space-occupying lesions.

Endophthalmitis or panophthalmitis Vitrectomy, evisceration or enucleation. Consider intravitreal administration of antifungal agents.

Extrahepatic or perihepatic bile duct 
obstruction

Resection, excision and clearance, or intraluminal drainage or stent placement

CNS: Central nervous system.
Adapted from: Fortún J et al. (20); García-Vidal C et al. (67); Walsh TJ et al.148.
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179. An echinocandin (CAS [> 3 months 70 mg/m2, then 50 
mg/m2/d, one dose, not to exceed adult dose], ANF [3 
mg/kg, one dose, then 1,5 mg/kg/d], MCF [> 4 months 
(<40 kg): 2-4 mg/kg/d in one dose; > 40 kg: 100 mg/d]) 
may be considered as an alternative for an antifungal 
treatment in the pediatric patient with hematologic ma-
lignancy and/or allogeneic HSCT, with/without profound 
and prolonged neutropenia, with a diagnosis of proven/
probable IA. (weak recommendation, low-quality evi-
dence) (Table 9, Annex 6)147,194,218.

180. L-AmB and an echinocandin, or VCZ and an echinocan-
din may be considered for combination antifungal thera-
py in the pediatric patient with hematologic malignancy 
and/or allogeneic HSCT, with/without profound and pro-
longed neutropenia, with a diagnosis of proven/probable 
IA. (weak recommendation, low-quality evidence) 
(Table 9, Annex 6)147,194,218.

1. Pediatric patient undergoing biologic therapy:

Recommendation
181. In the pediatric patient with a diagnosis of proven/pro-

bable IA, undergoing biologic therapy, the consensus re-
commends as a first antifungal treatment option the use 
of VCZ (IV., 2-12 years or 12-14 years and weight < 50 
kg, 9 mg/kg/12h, one dose, then 8 mg/kg/12h). TDM is 
recommended to improve antifungal efficacy, evaluate 
therapeutic failure and decrease drug toxicity. (strong 
recommendation, high-quality evidence) (section: 
targeted antifungal treatment of IA/IPA [patient under-
going biologic therapy]) (Tables 9 and 10, Annexes 4 
and 5)21,151,194,221,226,227.

182. A multidisciplinary therapeutic management is recom-
mended in pediatric patients undergoing biologic therapy 
with a diagnosis of proven/probable IA, where the choice 
of antifungal drug should be individualized evaluating 
possible drug-drug interactions. (strong recommenda-
tion, high-quality evidence) (Annexes 1 and 2)227.

183. It is considered that in the pediatric patient undergoing 
biologic therapy, with a diagnosis of proven/probable IA, 
the duration of antifungal treatment should be establis-
hed on an individualized basis and should be a minimum 
of 6-12 months or for the duration of immunosuppres-
sion. (strong recommendation, low-quality eviden-
ce) (section: targeted antifungal treatment of IA/IPA 
[patient undergoing biologic therapy])227.

d. Pediatric SOTR patient:

Recommendation 
184. The consensus recommends in the pediatric SOTR patient 

with high suspicion of developing an IFI/IA, early initia-
tion of primary targeted antifungal therapy. (weak re-
commendation, moderate-quality evidence)4,8,194.

185. The consensus considers that in the pediatric SOTR pa-
tient with a diagnosis of proven/probable IA, the choice 
of antifungal drug for the initiation of primary targeted 

antifungal therapy should be made on an individualized 
basis, according to: (a) type of transplant, (b) severity of 
infectious disease, and (c) immunosuppressive regimen 
used. (strong recommendation, moderate-quality 
evidence)4,8,194.

186. In the pediatric SOTR patient with a diagnosis of proven/
probable IA, the consensus recommends as a first anti-
fungal treatment option the use of VCZ (IV., 2-12 years 
or 12-14 years and weight < 50 kg, 9 mg/kg/12h, one 
dose, then 8 mg/kg/12h). TDM is recommended to im-
prove antifungal efficacy, evaluate therapeutic failure 
and decrease drug toxicity. (strong recommendation, 
high-quality evidence) (section: targeted antifungal 
treatment of IA/IPA [SOTR patient]) (Tables 8 and 9, An-
nexes 4 and 5)8,21,151,194,221,223,226.

187. L-AmB (3-5 mg/kg/d), is an alternative for antifungal 
treatment in the pediatric SOTR patient with a diagnosis 
of proven/probable IA, when there is a risk of: (a) he-
patotoxicity due to VCZ use, (b) drug-drug interactions, 
(c) intolerance to the use of azole therapy. Their nephro-
toxic potential should be considered, especially in kidney 
transplant recipients. (strong recommendation, low-
quality evidence). (Table 9, Annexes 1 and 2)4,194.

188. An echinocandin (CAS [> 3 months 70 mg/m2, then 50 
mg/m2/d, one dose, not to exceed adult dose], ANF [3 
mg/kg, one dose, then 1,5 mg/kg/d], MCF [> 4 months 
(<40 kg): 2-4 mg/kg/d in one dose; > 40 kg: 100 mg/d]), 
alone or in combination, may be considered as an alter-
native for an antifungal treatment in the pediatric SOTR 
patient with a diagnosis of proven/probable IA. (strong 
recommendation, low-quality evidence)4,194.

189. L-AmB and an echinocandin or VCZ and an echinocandin 
may be considered for combination antifungal therapy 
in the pediatric SOTR patient with a diagnosis of proven/
probable IA. (weak recommendation, low-quality evi-
dence) (Table 9, Annex 6)4,167,223,224.

190. It is recommended in the pediatric SOTR patient diagno-
sed with a severe form of IA (e.g., CNS or disseminated in-
volvement) to consider initiation of combination antifun-
gal therapy. (weak recommendation, moderate-qua-
lity evidence) (section: targeted antifungal treatment 
of IA/IPA [combination antifungal therapy]) (Tables 6 
and 9, Annex 6)4,167,194,223,224,228,229.

191. In the pediatric SOTR patient with a diagnosis of proven/
probable IA, tapering of the total amount of immunosup-
pression is recommended, if feasible, as an adjunct to initia-
ting primary targeted antifungal therapy but without threa-
tening graft outcome. Lowering the dose of corticosteroids is 
considered to be the preferred approach. (strong recom-
mendation, moderate-quality evidence)4,167,218,223,224.

e. Pediatric patient with primary immunodeficiency: 

Recommendation 
192. In the pediatric patient with a primary immunodeficiency, 

especially patient with CGD with high suspicion of develo-
ping an IFI/IA, and according to their specific clinical con-
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dition, the consensus recommends the initiation of primary 
antifungal prophylaxis, universal and/or targeted, (VCZ, 
PCZ, ITZ) against filamentous fungi. (strong recommen-
dation, high-quality evidence) (Table 9)21,194.

193. In the pediatric patient with a primary immunodeficiency, 
especially patient with CGD, with a diagnosis of proven/
probable IA, the consensus recommends as a first choice of 
antifungal treatment for IA the use of VCZ (IV., 2-12 years or 
12-14 years and weight < 50 kg, 9 mg/kg/12h, one dose, then 
8 mg/kg/12h). TDM is recommended to improve antifungal 
efficacy, evaluate therapeutic failure and decrease drug 
toxicity. (strong recommendation, moderate-quality 
evidence) (I Diagnosis and Follow-up of IA/Aspergillus 
Disease [TDM in therapeutical management of IA/
Aspergillus disease]) (Tables 9 and 10)4,21,151,221,226,230–235.

194. L-AmB (3-5 mg/kg/d) is an alternative for antifungal 
treatment in the pediatric patient with a primary immu-
nodeficiency, especially CGD patient, with a diagnosis of 
proven/probable IA, when there is a risk of: (a) hepato-
toxicity due to the use of VCZ, (b) drug-drug interactions, 
(c) intolerance to the use of azole treatment. (strong re-
commendation, low-quality evidence) (Table 9, An-
nexes 1 and 2)4,194,230–235.

195. PCZ (suspension [200 mg/8h] or TLR [300 mg/12h, two 
doses, then 300 mg/d]) can be considered as an alternati-
ve for antifungal treatment in the pediatric patient with a 
primary immunodeficiency, especially patient with CGD, 
with a diagnosis of proven/probable IA. (weak recom-
mendation, low-quality evidence) (Table 9)218.

3. In the neonatal patient with a diagnosis of an IFI/IA, 
what is the recommendation for the choice of drug 
type, dosage and duration of antifungal treatment, 
according to the clinical scenario?

Recommendation 
196. The consensus recommends the use of L-AmB (3-5 mg/

kg/d) as the first antifungal treatment option in the neona-
tal patient with a diagnosis of proven/probable IA. (strong 
recommendation, moderate-quality evidence)194,236–239.

197. D-AmB (0.4-1 mg/kg/d) is an alternative antifungal 
treatment in neonatal patients with a diagnosis of pro-
ven/probable IA. (weak recommendation, low-quality 
evidence) (Table 9)194,240–242.

198. LC-AmB (3-5 mg/kg/d), an echinocandin (CAS [<3 months 
of age, 25 mg/m2/d, one dose], MCF [4-10 mg/kg/d in one 
dose]) or compassionate use of VCZ may be considered as 
an alternative for an antifungal treatment in the neonatal 
patient with a diagnosis of proven/probable IA, in settings 
of limited resources or availability. (weak recommenda-
tion, low-quality evidence) (Table 9)243–246.

SUB SECTION V:  
PREVENTION OF INFECTIONS ASSOCIATED 

WITH Aspergillus spp. AND CONSIDERATIONS 
FOR THE IMPLEMENTATION OF ANTIFUNGAL 

STEWARDSHIP (AFS) PROGRAMMES

QUESTIONS:

1. In non-pharmacological prevention of Aspergillus 
spp. associated infections, what special consi de-
rations should be taken into account?

Recommendation
199. It is recommended in the severely immunocompromised 

patient, during the periods and/or episodes of increased 
risk (profound and prolonged neutropenia, transplanta-
tion, major surgery, etc.), as a strategy for the prevention of 
infections associated with Aspergillus spp., to implement 
environmental control measures to minimize environ-
mental exposure to filamentous fungal conidia. (strong 
recommendation, high-quality evidence)4,21,247–257. 

200. The consensus recommends having knowledge of the epi-
demiology of each hospital center as a measure of pre-
vention of infections associated with Aspergillus spp. It 
is recommended to keep a record of cases of probable/
proven IFI to detect an increase in the incidence and/
or manifestation of hospital outbreaks. (strong recom-
mendation, high-quality evidence)30,139,254,258,259. 

a. In non-pharmacological prevention of Aspergillus 
spp. associated infections, what is the recommen-
dation according to the population at risk?

Recommendation
201. he consensus recommends that healthcare personnel ca-

ring for high-risk immunocompromised patients receive 
specific training in fungal epidemiology, mechanisms of 
disease transmission, along with prevention and control 
measures. (strong recommendation, high-quality 
evidence)19,21,30,259–261.

202. The consensus recommends implementing strategies for 
the maintenance of hospital engineering and/or architec-
ture in order to minimize environmental exposure to fila-
mentous fungal conidia. It is considered that their design 
and evaluation should involve the responsible engineers 
and architects, the infection control team, and hospital 
management. (strong recommendation, high-quality 
evidence)251,262–265.

203. The consensus recommends for the high-risk severely im-
munocompromised patient, during their hospital stay, to 
provide them with a protected environment setting (PES) 
as a measure to prevent filamentous fungal-associated 
infections. (strong recommendation, high-quality 
evidence) (Annex 8)19,21,30,259–261,263,264.



325

Section 2. Colombian consensus for prophylaxis, treatment and prevention of invasive aspergillosis in adult and pediatric patients

b. In non-pharmacological prevention of Aspergillus 
spp. associated infections, what are the sources of 
exposure to Aspergillus spp, and how can fungal 
exposure be reduced?

Recommendation
204. The consensus recommends for the high-risk severely im-

munocompromised patient, such as the patient receiving 
an induction/reinduction regimen for hematologic malig-
nancy and/or allogeneic HSCT, with/without profound and 
prolonged neutropenia during his or her hospital stay, to 
provide him or her with an PES as a measure of prevention 
of Aspergillus spp. associated infections. (strong recom-
mendation, moderate-quality evidence)4,250,251.

205. The consensus recommends for the high-risk severely 
immunocompromised patient, during their hospital stay 
when a PES is not available, their admission to a private 
room away from areas of construction and/or renovation 
with the prohibition of keeping plants or cut flowers in the 
room. (strong recommendation, moderate-quality 
evidence)4,251,260.

206. It is recommended that hematology and/or organ trans-
plant units establish surveillance protocols for tracking 
fungal infections. It is considered that an increase in cases 
of IFI in patients with moderate to low risk of invasive in-
fection should encourage the investigation of the possible 
hospital source. (strong recommendation, moderate-
quality evidence)4,250.

207. The consensus recommends the implementation of sur-
veillance strategies to detect the increase of cases in a 
specific area and/or the characterization of fungal out-
breaks through air quality sampling and microbiological 
tracing during construction and/or demolition work in 
or near protected areas of the hospital. (strong recom-
mendation, high-quality evidence)251,265.

208. It is recommended that high-risk severely immunocom-
promised patient, and their close relatives receive specific 
training on prevention and control of filamentous fungal 
infections in order to minimize the risk of developing an IFI 
during hospitalization and after discharge. (strong recom-
mendation, high-quality evidence)19,21,30,254,259–261,263,264. 

209. In the immunocompromised high-risk outpatient, spe-
cific training is recommended to minimize environmen-
tal exposure to filamentous fungal conidia, such as: (a) 
avoiding areas with structural work, yard work, excessive 
dust, public restrooms and swimming pools, (b) increa-
sing hygiene measures at home, limiting contact with 
pets, avoiding contact with ornamental plants and fluffy 
toys, and (c) avoiding ingestion of certain foods (such as 
unpasteurized dairy products, cheeses made from mold 
cultures, uncooked meat and fish or eggs, tofu, unwashed 
vegetables and fruits, pepper and other spices, nuts and 
seeds). (strong recommendation, moderate-quality 
evidence)4,21,260.

2. For the implementation of antifungal steward-
ship (AFS) program, what are the strategies for 
rationalizing the use of the antifungal treatment 
in the patient diagnosed with an IFI/IA?

Recommendation
210. The consensus recommends the implementation of an 

AFS to promote the appropriate use of antifungal drugs, 
improve the diagnosis and quality of patient care, and 
decrease the costs associated with the management of 
an IFI/IA. (strong recommendation, high-quality evi-
dence)121,139,266–268. 

211. The consensus recommends as a first step for the imple-
mentation of an AFS the creation of a multidisciplinary 
team with the necessary expertise for the management 
of IFI/IA, and including an: (a) adult and/or pediatric in-
fectology specialist, (for the assessment of clinical signs 
and symptoms, diagnostic counseling, antifungal drug 
selection and duration of treatment), (b) hematology spe-
cialist and/or representative of the institution’s clinical 
specialties (for risk stratification, assessment of clinical 
signs and symptoms and antifungal drug prescription), 
(c) microbiology specialist (for delivery and interpretation 
of diagnostic tests, antifungal sensitivity testing and drug 
selection), (d) hospital pharmacy specialist (for dosing, 
pharmacokinetic issues in specific patient populations, 
drug interactions, TDM and interpretation), (e) nursing 
professional (for management, administration, monito-
ring and control of drugs of choice), (f) epidemiology pro-
fessional with AFS training (for program implementation, 
monitoring and control of IFI), and (g) IPS administrative 
representative (for administrative management, monito-
ring and control). (strong recommendation, modera-
te-quality evidence) (Annex 9)121,267–271.

212. The consensus considers that for the implementation of an 
AFS it is required to integrate the clinical context of the pa-
tient and its associated risk factors together with the inter-
pretation of available and/or timely access diagnostic tools 
(conventional, biomarkers and imaging) followed by the 
appropriate choice of the antifungal drug. (strong recom-
mendation, moderate-quality evidence)120,121,123,267.

a. For the implementation of an AFS, what is the 
role of diagnostic tools in the patient with high 
suspicion of developing an IFI/IA?

Recommendation
213. In the severely immunocompromised patient with a high 

suspicion of developing IFI/IA, the diagnosis is considered 
to be based on positive direct microscopy and recovery of 
the etiologic agent involved from a biopsy and/or sterile 
body fluid from the involved site. (strong recommenda-
tion, high-quality evidence) (I Diagnosis and Follow-
Up of IA/Aspergillus Disease)21,67,120,121,153.

214. The consensus recommends in the severely immunocom-
promised patient with high suspicion of developing an 
IFI/IA, to include the use of fungal biomarkers (AGA, BDG, 
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and/or PCR) and imaging studies, alone and/or used in 
combination, to rule out invasive disease and avoid the 
initiation of unnecessary antifungal therapy. (strong re-
commendation, moderate-quality evidence) (I Diag-
nosis and Follow-up of IA/Aspergillus Disease [value of 
Ags and/or biomarkers tests])67,120,121,139,153,266.

215. In the high-risk patient with hematologic malignancy and/
or HSCT, with/without profound and prolonged neutrope-
nia, who does not receive prophylaxis against filamentous 
fungi, the consensus recommends the implementation of a 
diagnosis-guided early/directed treatment strategy. (strong 
recommendation, moderate-quality evidence) (section: 
EAFT and/or DAFT of IFI/IA) (Annex 3)32,120,121,139,266.

216. In the asymptomatic patient with hematologic malig-
nancy and/or HSCT, who is receiving prophylaxis and/or 
antifungal treatment against filamentous fungi, the con-
sensus does not recommend the use of fungal biomarkers 
on a routine basis as a surveillance strategy guided by 
diagnostic tools. (strong recommendation, moderate-
quality evidence)32,121,139,153,266.

217. In the severely immunocompromised patient, such as the 
patient with hematologic malignancy and/or HSCT and/
or SOTR, with evidence of imaging abnormalities and 
negative fungal biomarkers, the consensus recommends 
considering taking a biopsy from the involved site and/or 
additional testing to perform the diagnostic approach of 
an IFI/IA. (strong recommendation, high-quality evi-
dence)32,120,121,139,153,266,272,273.

218. The consensus considers that in the patient with hema-
tologic malignancy and/or HSCT, with/without profound 
and prolonged neutropenia, with a high suspicion of 
developing an IFI/IAI, surveillance guided by diagnostic 
tools should be initiated at the beginning of each high-
risk period (e.g., during the first cycle of chemotherapy) 
and continued until the risk no longer exists. If the patient 
enters a subsequent high-risk period, the tool-guided sur-
veillance strategy should be restarted again. (strong re-
commendation, moderate-quality evidence) (I Diag-
nosis and Follow-up of IA/Aspergillus Disease [value of 
Ags and/or biomarkers tests])32,120,121,139,153,266,272. 

219. The consensus considers that in the severely immuno-
compromised patient with a high suspicion of developing 
an IFI/IAI, the implementation of a diagnosis-guided 
early/directed treatment strategy could reduce the costs 
associated with hospital stay, without increasing the 
associated mortality rate. (strong recommendation, 
high-quality evidence)117,121,274–276.

b. For the implementation of an AFS, what are the 
interventions that improve the prescribing and 
use of antifungal drugs in the patient diagnosed 
with an IFI/IA?

Recommendation
220. The consensus recommends that the activities for the 

implementation of an AFS should include: (a) develop-
ment (creation, adaptation or adoption) of clinical prac-

tice guidelines for each hospital institution, (b) education 
of prescribers, trainees and patients, (c) improvement of 
diagnostic strategies (use of biomarkers, molecular tes-
ting, TDM, imaging, clinical decision support systems), 
(d) assessment of prescriptions with pre-authorization 
measures and/or prospective audit with feedback (indi-
cation of antifungal, prescribed dose, follow-up of dose 
adjustment, risk of drug-drug interactions, treatment 
duration and treatment adjustment according to the mi-
crobiological findings), and (e) monitoring of process and 
outcome indicators according to the interventions (anti-
fungal consumption, adherence to guidelines, microbiolo-
gical and clinical outcomes). (strong recommendation, 
moderate-quality evidence) (Annex 9)32,121,153,267,272,277. 

i. What is the recommendation for measuring an-
tifungal drug consumption as part of the imple-
mentation of an AFS?

Recommendation
221. The consensus considers that with the implementation of 

an AFS, the impact on antifungal prescription and patient 
outcome should be evaluated in order to justify the ma-
nagement of ongoing resources. (strong recommenda-
tion, moderate-quality evidence)120,121,278. 

222. For the implementation of an AFS, the measurement of 
antifungal consumption by calculation of days on therapy 
(DOT) and/or defined daily dose (DDD) is recommended 
in each hospital institution. (strong recommendation, 
moderate-quality evidence)279,280.
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