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Abstract

Invasive Candidiasis (IC) and candidemia (as its most frequent manifestation) have become the main cause of opportunistic mycosis at hospital settings. This
study, made by members of the Colombian Association of Infectious Diseases (ACIN), was aimed at providing a set of recommendations for the management,
follow-up and prevention of IC / candidemia and mucous membrane candida infection in adult, pediatric and neonatal patients in a hospital setting, including the
hemato-oncological and critical care units. All the data obtained through an exhaustive search were reviewed and analyzed in a comprehensive manner by all the
members of the group, and the recommendations issued are being made after a careful review of the scientific literature available and the consensus of all specia-
lists involved; the emergence of Candida Spp. problem is highlighted and a correct orientation to health professionals regarding the management of patients with
candidiasis is provided in a rational and practical way, emphasizing patient evaluation, diagnostic strategies, prophylaxis, empirical treatment, directed treatment
and preventative therapy.
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Consenso Colombiano Para el Diagnéstico, Tratamiento y Prevencion de la Enfermedad por Candida Spp. en Nifios y
Adultos

Resumen

La Candidiasis Invasora (Cl) y la candidemia, como su manifestacion més frecuente, se ha convertido en la principal causa de micosis oportunista a nivel hospita-
lario. Este manuscrito realizado por miembros de la Asociacion Colombiana de Infectologia (ACIN), tuvo como objetivo proporcionar un conjunto de recomenda-
ciones para manejo, seguimiento y prevencion de la Cl/candidemia y de la infeccion candidiasica de mucosas, en poblacion adulta, pediatrica y neonatal, en un
entorno hospitalario, incluyendo las unidades hemato-oncolégicas y unidades de cuidado critico. Todos los datos obtenidos mediante una busqueda exhaustiva,
fueron revisados y analizados de manera amplia por todos los miembros del grupo, y las recomendaciones emitidas se elaboraron luego de la evaluacién de la lite-
ratura cientifica disponible, y el consenso de todos los especialistas involucrados, reconociendo el problema de la emergencia de las infecciones por Candida Spp.
y brindando una correcta orientacién a los profesionales de la salud sobre el manejo de pacientes con enfermedad candidiasica, de una forma racional y préactica,
enfatizando en la evaluacion del paciente, estrategias de diagndstico, profilaxis, tratamiento empirico, tratamiento dirigido y terapia preventiva.

Palabras Claves: candidiasis invasora; candidemia; guias de consenso; diagnéstico flngico; tratamiento antifingico; paciente adulto; paciente pediatrico; paciente
neonato; paciente no neutropénico, paciente neutropénico; paciente critico.

*  Del Grupo de Micosis de la ACIN, para el Desarrollo del Consenso Colom- Recibido: 26/09/2017; Aceptado: 02/02/2018
biano para el Manejo de la Enfermedad Fungica Invasora.

*  ACIN Mycoses Group for Development of Colombian Consensus on Mana- Coémo citar este articulo: J.M. Ofate, et al. Colombian consensus on the diag-
gement of the Invasive Fungal Disease. nosis, treatment, and prevention of Candida spp. disease in children and

+ Preprint version of this work was presented at the 16th Infocus -Forum on adults. Infectio 2019; 23(3): 271-304
Fungal Infection in the Clinical Practice- Santiago de Cali, November 15 to
17,2018

** Autor para correspondencia.
Correo electrénico: jprivasp@unal.edu.co

271



272

J.M. Onate, et al

REVISTA INFECTIO

1 Internal Medicine-Infectious Diseases Specialist. Centro Médico Imbanaco,
Clinica de Occidente de Cali, Universidad del Valle. Cali, Colombia

2 Associate Professor. Group Head Coordinator, Departamento de Microbio-
logia, Facultad de Medicina, Universidad Nacional de Colombia. Bogota,
Colombia.

3 Coordinator, Infections and Epidemiological Surveillance Committee, Cen-
tro Médico Imbanaco. Lecturer, Office of the Vice-Chancellor for Research,
Universidad el Bosque. Bogot4, Colombia.

4 Titular Professor, Internal Medicine Department and Infectious Diseases
Research Group, Facultad de Medicina, Universidad Nacional de Colombia.
Bogoté, Colombia.

5 Internal Medicine-Infectious Diseases Specialist, Universidad del Valle,
Hospital Universitario del Valle Evaristo Garcia ESE, Clinica Farallones. Cali,
Colombia

6 Pediatric Infectious Diseases Specialist, PhD in Tropical Medicine. Lecturer,
Universidad de Cartagena. Cartagena, Colombia.

7 Pediatric Infectious Diseases Specialist, Center for Pediatric Infectious Di-
seases Studies, Pediatrics Department, Universidad del Valle, Centro Médi-
co Imbanaco. Cali, Colombia

8 Internal Medicine-Infectious Diseases Specialist, Hospital General de Me-
dellin, Luz Castro de Gutiérrez, Corporacion para Investigaciones Bioldgicas
(CIB). Medellin, Colombia

9 Titular Professor, Internal Medicine Department, Facultad de Medicina,
Universidad Nacional de Colombia, Clinica Universitaria Colombia, Clinicas
Colsanitas. Bogota, Colombia.

10 Internal Medicine-Infectious Diseases Specialist, Clinica Cardiovascular.
Medellin, Colombia

11 Internal Medicine-Infectious Diseases Specialist, Clinica Amiga, Centro Mé-
dico Imbanaco. Cali, Colombia

12 Internal Medicine-Infectious Diseases Specialist, Fundacion Clinica Valle del
Lili. Cali, Colombia

13 Associate Professor, Internal Medicine Department and Infectious Diseases

Research Group, Facultad de Medicina, Universidad Nacional de Colombia.
Bogota, Colombia.
14 Human Proteomics and Mycoses Unit, Infectious Diseases Group, Micro-
biology Department, Facultad de Ciencias, Pontificia Universidad Javeriana.
Bogota, Colombia.
Internal Medicine-Infectious Diseases Specialist, Hospital Universitario del
Valle, Universidad del Valle. Cali, Colombia
Pediatric Infectious Diseases Fellow, Pediatrics Department, Universidad
del Valle. Cali, Colombia
Internal Medicine-Infectious Diseases Specialist; Scientific Director, SICAC
IPS. Scientific Advisor, Organizacién Sanitas IPS. Internal Medicine Postgra-
duate Lecturer, Universidad Libre de Barranquilla. Barranquilla, Colombia
Pediatric Infectious Diseases Specialist, Fundacion HOMI, Hospital Pedia-
trico de la Misericordia, Fundacién Hospital Infantil Universitario de San
José. Lecturer, Pediatrics Department, Facultad de Medicina, Universidad
Nacional de Colombia. Bogota, Colombia.

1

1%

1

o

1

~

1

[e)

Introduction

Invasive Candidiasis (IC) is the most common fungal disease
among hospitalized patients worldwide, and candidemia is
the most common clinical manifestation'2 Candida Spp. is an
important cause of bloodstream infections (BSI)*”. Patients at
risk of IC include seriously ill patients admitted to Intensive
Care Units (ICU), neutropenic patients with cancer, patients
who have undergone surgical procedures and premature
neonates®>. Recently, the annual incidence of candidemia
alone was calculated to be 12.8 in 100,000 inhabitants, i.e.
approximately 6,296 cases per year*”’.

In Colombia, there are different therapeutic alternatives for
the management of IC/candidemia, but no national gui-
delines are available, and there also was little information
available about the local epidemiological profile and clinical-
diagnostic approach-associated costs. The following are re-
commendations for diagnosis, management and follow-up
of IC/candidemia in adult and pediatric patients in hospital
setting, hemato-oncological units, and patients in the ICU,
including those in the Neonatal Intensive Care Unit (NICU).
The process of developing these recommendations inclu-
ded a systematic approach for rating the quality of evidence
and the strength of each recommendation (Table 1)3° and a
detailed description of methods, background and evidence
summaries supporting each recommendation are also inclu-
ded. Even though candidiasis infection in mucous membra-
nes (including oropharynx, esophagus and genital tract) is
not considered a typical Invasive Fungal Disease (IFD), this
is included in these recommendations. This consensus was
reviewed and endorsed by the Colombian Association of In-
fectiology (ACIN) and is not intended to replace the clinical
approach to the management of patients on an individual
basis, but to serve as a guide to the diagnosis and treatment
of Candidiasis.
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Diagnosis of invasive candidiasis (IC)

I. What is the usefulness of taking blood cultures when
IC/candidemia is suspected?

Recommendation

1. Blood cultures and other sterile organic specimen cultures
are considered the cornerstone of diagnosing IC/candide-
mia (strong recommendation, high-quality evidence)™.

2. In patients with suspected Candida Spp. IFD the diag-
nostic performance of a blood culture may be maxi-
mized by growing additional subcultures from blood
culture bottles, regardless of whether inoculated bottles
are positive or not (weak recommendation, modera-
te-quality evidence)'".

Il. What is the recommendation about collecting blood
cultures and how many blood cultures should be collec-
ted in patients with suspected IC/candidemia?

Recommendation

3. The consensus panel recommends collecting blood cul-
tures once a day when an infectious process is suspected
(strong recommendation, high-quality evidence)'™.

4. Any factor that affecting the sensitivity such as blood
volume, number of bottles, detection time, inoculum
size, type of selected bottle and used culture medium
should be considered in order to improve the diagnos-
tic performance of blood cultures (strong recommen-
dation, high-quality evidence)™™.

5. The consensus panel considers that conventional blood
culture bottles and automated continuous monitoring
systems are adequate for the diagnosis of candidemia/
IC. Blood culture bottles with fungus selective medium
can optimize the recovery of yeasts (strong recom-
mendation, moderate-quality evidence)'".
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Do the differences in time-to-recovery of causative agent
depend on the identified species?

Recommendation

6. The consensus panel considers that the time to detec-
tion and positivity of a blood culture may be affected
by the Candida species isolated (strong recommenda-
tion, moderate-quality evidence)'>".

11l. Are control blood cultures necessary in patients diag-
nosed with candidemia/IC?

Recommendation

7. The consensus panel considers that control blood cultures
are necessary in patients diagnosed with candidemia/IC
(strong recommendation, high-quality evidence).

How many time should elapse between the first positive
blood culture and control blood cultures?

Recommendation

8. The consensus panel considers that control blood cul-
tures should be collected every 24--48 hours after the
first positive blood culture (strong recommendation,
moderate-quality evidence).

If control blood cultures are positive, when should be the
next blood culture collected?

Recommendation

9. The consensus panel considers that if control blood
cultures are positive the next blood cultures should be
collected every 24-48 hours (strong recommendation,
moderate-quality evidence).

How many sets of negative blood cultures are required to
determine that candidemia/IC has been cleared?

Recommendation

10. The consensus panel considers that repeated sets of
blood cultures should be collected, until the mycolo-
gical clearance of candidemia/IC, with two consecutive
negative sets (separated by 48 hours) and patient clini-
cal improvement are documented (strong recommen-
dation, moderate-quality evidence).

11. The consensus panel considers that an optimal de-
tection of candidemia/IC is achieved when > 3 sets of
blood cultures are performed with minimum 20 minutes
in between samples (strong recommendation, mode-
rate-quality evidence).

IV. What is the usefulness of using predictive indexes
(risk score) for initiation of an early antifungal therapy in
patients with suspected IC?

Recommendation

12. The consensus panel considers that scores/predicti-
ve rules permit the stratification and selection of high
risk 1C patients who could benefit from early antifungal
therapy (strong recommendation, moderate-quality
evidence) (Table 3)'678,

Diagnosis of candidemia

V. How is the conventional diagnosis of a candidemia/IC
performed?

Recommendation

13. The consensus panel considers that direct microscopic
examination by different preparations and staining, is a
quick cost-effective method for initial identification of
recognized yeast-like species morphologically such as
Candida Spp. (strong recommendation, high-quality
evidence)'®.

14. Histopathology is a fundamental tool for diagnosis and
identification of pathogenic yeasts from tissue samples
(strong recommendation, high-quality evidence)'>'%%.

15. The consensus panel considers that the etiological agent
isolation by a mycological culture is a critical step in the
identification of Candida species causing an IFD (strong
recommendation, high-quality evidence)' 1%

16. Different automated systems provide a reliable method
for identification of yeast-like fungi, which along with
an analysis software and an advanced expert system, in-
crease the rapidity to obtain mycological results (strong
recommendation, high-quality evidence)'>.

17.  The consensus panel considers that the availability and use
of different conventional diagnostic methods for detection
and identification of yeasts depend on the clinical setting
(strong recommendation, high-quality evidence)?°'.

Does the antifungal therapy of choice depend on the
identified Candida species?

Recommendation

18. The consensus panel considers that rapid identification
of involved yeast-like species and performing antifungal
susceptibility tests (AFSTs) are necessary for all IFD cli-
nical isolates (strong recommendation, high-quality
evidence)''?2,

19. Candida Spp. antifungal susceptibility profile is closely
related to the species; therefore, in most of the cases,
identification of the species provides useful and suffi-
cient information for the appropriate choice of a tar-
geted antifungal therapy (strong recommendation,
moderate-quality evidence) (Table 4)20%,

Are the identified species of Candida and the time to ini-
tiation of antifungal therapy related with the prognosis
of candidemia/IC?

Recommendation

20. The consensus panel considers that patients with a
Candida Spp. isolate in blood, regardless of whether
the sample was obtained through a catheter or by ve-
nipuncture, should receive targeted antifungal therapy
(strong recommendation, high-quality evidence)?'.

21. The consensus panel considers that early initiation of
antifungal therapy is a key factor associated with a good
prognosis of candidemia/IC (strong recommendation,
high-quality evidence)'>™.
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22. The consensus panel considers that delay in initiation of
the is associated with poor clinical course, higher inciden-
ce of breakthrough fungemia and higher mortality rates
(strong recommendation, high-quality evidence)'>*.

23. C. krusei, C. tropicalis, C. glabrata or C. auris candide-
mia/IC have been associated with high mortality rates
and C. parapsilosis candidemia/IC has been associated
with reduced pathogenicity (strong recommendation,
moderate-quality evidence)™.

VI. What is the diagnostic value of in vitro AFSTs?

Recommendation

24. Correct identification of the Candida species is predic-
tive of its likely antifungal susceptibility (or resistance)
(strong recommendation, moderate-quality eviden-
ce) (Table 4)172526,

25. The consensus panel considers that AFST results should
be timely (available in about 3 days) to be clinically useful
(strong recommendation, high-quality evidence)®.

26. It should be kept in mind that therapy failure is not ne-
cessarily secondary to the antifungal agent-of-choice
administration (strong recommendation, high-quali-
ty evidence)?'.

When are AFSTs recommended? Which commercial
methods are recommended?

Recommendation

27. The consensus panel considers that AFSTs provide a
base for the choice of an appropriate antifungal therapy
for patients on an individual basis, permit monitoring
susceptibility patterns and detecting resistant clinical
isolates in an early stage (strong recommendation,
moderate-quality evidence)®.

28. The consensus panel considers that automated AFSTs
methods marketed in Colombia may be used to deter-
mine antifungal susceptibility (strong recommenda-
tion, moderate-quality evidence)®.

29. The consensus panel recommends not performing
AFSTs for all Candida Spp. clinical isolates not associa-
ted with IFD on a routinely basis, unless no appropriate
response to the antifungal therapy of choice is achieved,
or a history of administration of an azole or an echi-
nocandin exists, and should always be associated with
clinical suspicion of therapeutic failure (strong recom-
mendation, high-quality evidence)?’.

Does the AFST result affect the choice of the antifungal
therapy?

Recommendation

30. The consensus panel considers that, even though the
identification of the causative species of candidemia/
IC may predict its antifungal susceptibility profile, local
epidemiological patterns may vary and affect its predic-
tive value (strong recommendation, moderate-quali-
ty evidence)™.
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31. The consensus panel considers that there is a relations-
hip between sub-optimal use and dosing of antifungal
therapy and changes in the distribution of yeast-like
species and the onset of antifungal resistance (strong
recommendation, high-quality evidence)*°?'.

VII. What is the diagnostic value of serum biomarkers in
the candidemia/IC management?

Recommendation

32. The consensus panel considers that serum biomarkers
may be a supplemental tool that enhances the diagnos-
tic performance, helps in the initiation of diagnostic-dri-
ven antifungal therapy, provide prognostic information
and/or allow therapeutic monitoring in some difficult
cases of IFD, even though their availability and high-
cost are significant limitations (weak recommenda-
tion, moderate-quality evidence)2°.

33. The consensus panel considers that serum biomarkers
may improve candidemia/IC diagnosis and prognosis
when used serially in high-risk patients who have been
hospitalized for a long time (weak recommendation,
moderate-quality evidence) (Annex 11)3031,

VIIl. What is the diagnostic value of nucleic acid tests
and mass spectrophotometry in the management of a
candidemia/IC?

Recommendation

34. The consensus panel considers that fungal DNA detec-
tion tests including pan-fungal methods and species-
specific detection methods are useful supplementary
diagnostic tools, and vyield results 1 day to 4 weeks
earlier than conventional diagnostic methods (strong
recommendation, moderate-quality evidence)?32.

35. The consensus panel considers that direct identification
of involved Candida species from positive blood culture
bottles by PCR automated systems allows the identifica-
tion of species within 1 - 2.5 hours (strong recommen-
dation, moderate-quality evidence) (Annex 12)'9%2

36. The consensus panel considers that direct identification
by PCR automated systems of involved Candida species
from whole blood samples permits identification of spe-
cies without the need to wait 1-2 days for blood culture
bottles positive results (weak recommendation, low-
quality evidence) (Annex 12)31333,

37. The consensus panel considers that protenomic fin-
gerprint mass spectrophotometry (MALDI-TOF MS) is a
specific, robust, rapid and reproducible diagnostic tool
for routine identification of different Candida species
associated to an IFD (strong recommendation, high-
quality evidence) (Annex 12)3%,
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Antifungal prophylaxis for candidemia/IC

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.
IX. Is antifungal prophylaxis recommended for preven-
tion of candidemia/IC? In which clinical settings is anti-
fungal prophylaxis initiation reccommended?

Recommendation

38. The initiation of antifungal prophylaxis at the beginning
of the risk period and before the onset of symptoms
and the diagnostic confirmation of IFD is recommended
in specific populations of patients (strong recommen-
dation, moderate-quality evidence).

X. What is the standard practice according to the clinical
setting?

HIV-Infected Patients

Recommendation

39. Initiation of antifungal prophylaxis is not recommended
in HIV-infected patients (strong recommendation,
low-quality evidence)?’.

Solid organ transplant recipients
Renal transplantation

Recommendation

40. The initiation of antifungal prophylaxis is not recom-
mended in patients with renal transplantation (strong
recommendation, high-quality evidence)®.

Pancreas transplantation

Recommendation

41. A dose of FCZ (400 mg daily) for one week, is recom-
mended in patients with pancreas transplantation, to
reduce the risk of IC onset after the transplant (strong
recommendation, moderate-quality evidence)®.

Liver transplantation

Recommendation

42. The consensus panel recommends In patients with liver
transplantation the initiation of antifungal therapy with
FCZ (200 mg daily) IV., until the patient is discharged,
and continue with FCZ (200 mg daily) OA,, for at least
three months following liver transplantation (strong re-
commendation, moderate-quality evidence)**.

Patients in the intensive care unit

Recommendation

43. The initiation of antifungal prophylaxis in all patients
admitted in ICU is not recommended (strong recom-
mendation, moderate-quality evidence)*.

44. In patients with intraabdominal surgery at very high-risk
of IC, in ICUs with IC incidence > 10%, the consensus
panel considers that an institutional protocol of early
antifungal or biomarker-driven treatment should be es-
tablished, or antifungal prophylaxis with FCZ (200 mg
daily) should be initiated (weak recommendation,
low-quality evidence) (Table 3, Annex 11)%.

Hematopoietic stem cell transplantation (HCT) recipients

Recommendation

45. In HCT recipients, the consensus panel considers that
the initiation of antifungal prophylaxis against Candida
Spp. IFDs is required but does not exclude the need to
initiate antifungal prophylaxis against IFDs caused by
filamentous fungi, where indicated (strong recommen-
dation, high-quality evidence).

46. In neutropenic HCT recipients, the consensus panel re-
commends initiating antifungal therapy with FCZ (400
mg daily) OA,, if the initiation of antifungal prophylaxis
against IFDs caused by fungi other than Candida Spp.
is not being considered (weak recommendation, low-
quality evidence)**.

47. In high-risk HCT recipients, the consensus panel consi-
ders that PCZ (suspension [200 mg 3 times daily] OA,,
or tablets [300 mg twice daily on day 1, then 300 mg
daily]) administered as antifungal prophylaxis against fi-
lamentous fungi also offers suitable protection against
Candida Spp. (strong recommendation, high-quality
evidence)*#,

Hematological patients

Recommendation

48. In hematological patients, the consensus panel consi-
ders that antifungal prophylaxis against Candida Spp.
IFDs should be initiated, without excluding the need to
initiate antifungal prophylaxis against IFDs caused by
filamentous fungi, where indicated (strong recommen-
dation, high-quality evidence).

49. In neutropenic patients at high risk of infection, the con-
sensus panel recommends considering antifungal pro-
phylaxis as the standard of care (strong recommenda-
tion, moderate-quality evidence)*.

50. In induction or consolidation chemotherapy-receiving
hematological patients for acute lymphoblastic leukemia
(ALL), acute myeloblastic leukemia/myelodysplastic syn-
drome (AML/MDS), the consensus panel considers that
PCZ (suspension [200 mg 3 times daily] OA,, or tablets [300
mg twice daily on day 1, then 300 mg daily]), should be ad-
ministered as antifungal prophylaxis against filamentous
fungi, and also offers suitable protection against Candi-
da Spp. In all patients, the appropriateness of antifungal
prophylaxis should be determined on an individual basis,
because of the interactions between chemotherapeutic
agents and azole antifungal therapy (strong recommen-
dation, moderate-quality evidence)* .
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51. In long-term neutropenic patients at risk of IC, the con-
sensus panel recommends initiating FCZ (400 mg daily)
OA., until recovery from neutropenia (strong recom-
mendation, moderate-quality evidence).

Candidemia/IC in non-neutropenic patients

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.

XI. When should initiation of empirical antifungal the-
rapy (EAFT) be considered in non-neutropenic patients?
When is EAFT initiation reccommended?

Recommendation

52. In non-neutropenic patients with clinical suspicion of
IFD, EAFT should be initiated before the diagnostic con-
firmation (strong recommendation, moderate-quali-
ty evidence).

53. The consensus panel considers that the decision to initia-
te EAFT in non-neutropenic patients, in the absence of a
recognized focus of infection, should be based on the cli-
nical evaluation of risk factors, the results of IFD biomar-
kers and/or data from microbiological cultures (strong
recommendation, moderate-quality evidence).

XIl. What is the recommendation for choosing the type
of drug, dose, and duration of EAFT in non-neutropenic
patients?

Recommendation

54. In non-neutropenic patients, the consensus panel re-
commends including in the EAFT of choice an echino-
candin (CAS [70 mg loading dose, then 50 mg daily],
ANI [200 mg loading dose, then 100 mg daily], MIC [100
mg daily]) (strong recommendation, moderate-quali-
ty evidence)>*>.

55. The consensus panel considers that there are no diffe-
rences between echinocandins in the clinical setting of
non-neutropenic patients. The choice will depend on in-
teractions with other drugs, liver failure, side effects and
treatment costs (strong recommendation, moderate-
quality evidence)'04350-56

56. FCZ (800 mg loading dose, then 400 mg daily) IV, is
an acceptable alternative to EAFT for non-neutropenic,
not critically ill, azole antifungal therapy-naive patients
unlikely to have azole-resistant isolates, according to
the epidemiologic setting (strong recommendation,
moderate-quality evidence)'0435560,

57.  AmB (AmB-D [0,7-1 mg/kg daily], AmB-L [3-5 mg/kg daily],
is an acceptable alternative to EAFT against candidemia/IC
for non-neutropenic patients, in case of limited availability
and/or intolerance and/or documented antifungal resis-
tance to other antifungal drugs of choice (strong recom-
mendation, moderate-quality evidence) %>,
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58. The consensus panel recommends not a specific dura-
tion of EAFT for non-neutropenic patients; however, the
consensus panel considers that the same recommen-
dation as for a targeted antifungal therapy should be
followed (strong recommendation, moderate-quality
evidence)'043>5,

XIIl. Is the removal of central venous catheters (CVC) re-
commended for non-neutropenic patients with candide-
mia/IC? What is the recommendation for implanting a
new CVC?

Recommendation

59. In non-neutropenic patients, the consensus panel re-
commends early removal of CVC, if there is evidence
of infection and where the CVC is considered the infec-
tion source. The decision to remove the CVC should be
made on an individual basis (strong recommendation,
moderate-quality evidence)>.

60. Early removal of CVC is recommended, if peripheral
blood cultures or blood collected via the CVC are persis-
tently positive or when the patient is clinically unstable.
If candidemia persists, the removal or change of all en-
dovascular accesses should also be considered (strong
recommendation, moderate-quality evidence)®'-%.

61. In non-neutropenic patients, the consensus panel re-
commends implanting a new CVC in those with nega-
tive control blood cultures and without clinical signs of
active infection, as necessary (strong recommenda-
tion, low-quality evidence)®'>.

XIV. What is the role of other diagnostic methods when
candidemia/IC is suspected in non-neutropenic patients?

Recommendation

62. In non-neutropenic patients is recommended an follow-
up by performing blood cultures every 24-48 hours, in
order to establish when documented mycological clea-
rance of candidemia/IC occurs (strong recommenda-
tion, high-quality evidence) (Section: Diagnosis of In-
vasive Candidiasis [IC])"%%6,

63. In non-neutropenic patients is recommended additional
follow-up tests following the candidemia/IC diagnosis
(strong recommendation, high-quality evidence)
(Table 7)106s,

What is the role of ophthalmological examination?

Recommendation

64. The consensus panel recommends dilated ophthalmo-
logical examination in any non-neutropenic patient with
a diagnosis of candidemia/IC preferably by an ophthal-
mologist, within the first week following IFD diagnosis
(strong recommendation, high-quality evidence)
(Table 7)10.26296667
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What is the role of diagnostic imaging?

Recommendation

65. Ultrasound is considered an effective tool for the diag-
nosis of candidemia/IC-associated complications such
as septic thrombosis, hepatic or splenic abscesses, and
candidal endocarditis (strong recommendation, high-
quality evidence) (Table 7)%¢8,

66. In non-neutropenic patients, is recommended perfor-
ming a hepatobiliary ultrasonography, a doppler ultra-
sonography of the jugular-subclavian CVC exit site, and
an echocardiogram, if blood cultures are persistently
positive or when clinical signs compatible with endo-
carditis exist (presence of cutaneous septic embolisms,
de novo heart failure or new heart murmur) (strong re-
commendation, low-quality evidence)®.

XV. When is therapy de-escalation recommended in non-
neutropenic patients diagnosed with candidemia/IC?

Recommendation

67. The consensus panel recommends in non-neutropenic pa-
tients who initiated antifungal therapy with an echinocan-
din or AmB, implementing a therapy de-escalation sche-
me (after 5-7 days) to FCZ (400-800 mg daily) OA. or IV,
if patients are clinically stable, apt for oral administration,
azole antifungal therapy-naive, and have FCZ-susceptible
clinical isolates (strong recommendation, moderate-
quality evidence) (Table 4, Annexes 9 and 10)'°>,

68. For documented IFDs caused by C. glabrata, the con-
sensus panel recommends implementing a therapy de-
escalation scheme to higher-dose FCZ (800 mg daily)
OA. or IV., or VCZ (400 mg twice daily for 2 doses, then
200-300 mg twice daily) OA. or IV., provided that clini-
cal isolates are susceptible to FCZ and/or VCZ (strong
recommendation, low-quality evidence)'°.

Candidemia/IC in neutropenic patients

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.

XVI. When should the initiation of EAFT be considered
in neutropenic patients? When is EAFT initiation recom-
mended?

Recommendation

69. It is recommended in neutropenic patients who have
not initiated prophylaxis treatment with azoles, and
have a clinical suspicion of IFD initiating EAFT before
the diagnostic confirmation (strong recommendation,
moderate-quality evidence).

70. In patients who have had neutropenia for more than 7
days and persistent fever, consideration should be given
to candidemia/IC diagnosis, despite the use of broad-
spectrum antibiotics (strong recommendation, mode-
rate-quality evidence).

XVIl. What is the recommendation for choosing the
type of drug, dose, and duration of EAFT in neutropenic
patients?

Recommendation

71. In neutropenic patients with persistent fever, it is re-
commended considering EAFT as the standard of care
and determining the appropriate antifungal therapy on
an individual basis (strong recommendation, modera-
te-quality evidence).

72. The consensus panel recommends in any neutropenic
patient, including an echinocandin in the EAFT of choi-
ce (CAS [70 mg loading dose, then 50 mg daily], ANI
[200 mg loading dose, then 100 mg daily], MIC [100 mg
daily]) in patients on prophylaxis treatment with azoles
and without suspected Invasive Aspergillosis (IA) (strong
recommendation, moderate-quality evidence)®*->4.

73. The consensus panel considers that there are no diffe-
rences between echinocandins in the clinical setting of
neutropenic patients. The choice will depend on inte-
ractions with other drugs, liver failure, side effects and
treatment costs (strong recommendation, moderate-
quality evidence)'04350-56

74. AmB (AmB-D [0,7-1 mg/kg daily], AmB-L [3-5 mg/kg
daily], AmB-CL [3-5 mg/kg daily]), may be considered
as an acceptable alternative to EAFT for candidemia/IC,
but its nephrotoxic potential should be considered in
neutropenic patients (strong recommendation, mo-
derate-quality evidence)>*®.

75. FCZ (800 mg loading dose, then 400 mg daily) IV, is
an acceptable alternative to EAFT for candidemia/IC, in
neutropenic patients with persistent fever and severe
mucositis, who have not received antifungal prophylaxis
against Candida Spp. and at low-risk of IFD caused by
mold (strong recommendation, moderate-quality
evidence)'043>5,

76. VCZ (6 mg/kg twice daily for 2 doses, then 3-4 mg/
kg twice daily) IV, is an acceptable alternative to EAFT
when the clinical setting additionally requires anti-mold
treatment (weak recommendation, moderate-quality
evidence)®* 70,

77. In neutropenic patients with suspected IC/candidemia
due to azole- and/or echinocandin-resistant clinical iso-
lates, the consensus panel recommends initiating anti-
fungal therapy with AmB (AmB-D [0,7-1 mg/kg daily],
AmB-L [3-5 mg/kg daily]) (strong recommendation,
low-quality evidence)*°.

78. In neutropenic patients, the recommended duration
of antifungal therapy is two weeks, after control blood
cultures are negative and symptoms attributable to IFD
have resolved. In patients with metastatic foci or do-
cumented invasive infection longer antifungal therapy
may be required (strong recommendation, modera-
te-quality evidence)™.
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XVIIL. Is the removal of CVC recommended in neutrope-
nic patients with candidemia/IC? What is the recommen-
dation for implanting a new CVC?

Recommendation

79. In neutropenic patients, the consensus panel recom-
mends the early removal of CVC, if there is evidence of
infection and where the CVC is considered the infec-
tion source. The decision to remove the CVC should be
made on an individual basis (strong recommendation,
moderate-quality evidence)>.

80. Early removal of CVC is recommended, if peripheral
blood cultures or blood collected via the CVC are persis-
tently positive or when the patient is clinically unstable.
If candidemia persists, the removal or change of all en-
dovascular accesses should also be considered (strong
recommendation, moderate-quality evidence)™.

81. In neutropenic patients, the consensus panel recom-
mends implanting a new CVC in patients with negative
control blood cultures and without clinical signs of acti-
ve infection, where appropriate (strong recommenda-
tion, low-quality evidence)®'.

XIX. What is the role of other diagnostic methods when is
suspected candidemia/IC in neutropenic patients?

Recommendation

82. In neutropenic patients is recommended an follow-up
by collection of blood cultures every 24-48 hours, in or-
der to establish when documented mycological clearan-
ce of candidemia/IC occurs (strong recommendation,
high-quality evidence) (Section: Diagnosis of Invasive
Candidiasis [IC])"0,

83. In any neutropenic patient is recommended additio-
nal follow-up tests following candidemia/IC diagnosis
(strong recommendation, high-quality evidence)
(Table 7)1066,

What is the role of ophthalmological examination?

Recommendation

84. The consensus panel recommends dilated ophthalmo-
logical examination in any neutropenic patient with a
diagnosis of candidemia/IC preferably by an ophthal-
mologist, within the first week following IFD diagnosis
(strong recommendation, high-quality evidence)
(Table 7)102666,

85. In febrile neutropenic patients, is recommended perfor-
ming dilated ophthalmological examination following
neutrophil recovery (count > 500 cells/mm?) (strong
recommendation, low-quality evidence)'02629%6,

What is the role of diagnostic imaging?

Recommendation

86. Ultrasound is considered an effective tool for the diag-
nosis of candidemia/IC-associated complications such
as septic thrombosis, hepatic or splenic abscesses, and
candidal endocarditis (strong recommendation, high-
quality evidence) (Table 7)0%¢.
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87. In neutropenic patients, is recommended performing
a hepatobiliary ultrasonography, a doppler ultrasono-
graphy of the jugular-subclavian CVC exit site, and an
echocardiogram, if blood cultures are persistently posi-
tive or when clinical signs compatible with endocarditis
exist (presence of cutaneous septic embolisms, de novo
heart failure or new heart murmur) (strong recommen-
dation, low-quality evidence)'0.

XX. When is therapy de-escalation recommended in neu-
tropenic patients with candidemia?

Recommendation

88. In neutropenic patients, is recommended a therapy de-
escalation scheme (after 5-7 days) from an echinocan-
din to FCZ (400-800 mg daily) OA. or IV, if patients are
clinically stable, apt for oral administration, azole anti-
fungal therapy-naive, and have FCZ-susceptible clinical
isolates (strong recommendation, moderate-quality
evidence) (Table 4, Annexes 9 and 10)'%%,

89. In neutropenic patients, is recommended a therapy de-
escalation scheme (after 5-7 days) from AmB to FCZ
(400-800 mg daily) OA. or IV., if patients are clinically
stable, apt for oral administration, azole antifungal the-
rapy-naive, and have FCZ-susceptible clinical isolates
(strong recommendation, moderate-quality eviden-
ce) (Table 4, Annexes 9 and 10)10°57172,

90. For documented IFDs caused by C. glabrata, the con-
sensus panel recommends implementing a therapy de-
escalation scheme to higher-dose FCZ (800 mg daily)
OA. or IV., or VCZ (400 mg twice daily for 2 doses, then
200-300 mg twice daily) OA. or IV., provided that clini-
cal isolates are susceptible to FCZ and/or VCZ (strong
recommendation, low-quality evidence)'°.

91. VCZ (400 mg twice daily for 2 doses, then 200 mg twice
daily) OA. or IV., may be used in a therapy de-escalation
scheme during the neutropenic phase, if the patient
is clinically stable, apt for oral administration, and has
VCZ-susceptible clinical isolates (weak recommenda-
tion, low-quality evidence)'"".

Targeted antifungal therapy for Candidemia/IC

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.

XXI. What is the recommendation for choosing the type
of drug, dose, and duration of targeted antifungal thera-
py according to the risk population?

Recommendation

92. The consensus panel considers that in any patient with
suspected or microbiologically proven IC/candidemia,
targeted antifungal therapy should be initiated (strong
recommendation, high-quality evidence)'2384373,

93. A Candida Spp. isolation in a single culture of periphe-
ral blood or blood collected via the CVC is considered
as proven |C/candidemia (strong recommendation,
high-quality evidence) (Annexes 5-7)'23843,
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Non-neutropenic patients and/or patients in critical con-
dition with proven candidemia/IC:

94.

95.

96.

97.

98.

99.

100.

101.

102.

In any non-neutropenic patient and/or patient in criti-
cal condition, the consensus panel recommends inclu-
ding in the antifungal therapy of choice an echinocan-
din (CAS [70 mg loading dose, then 50 mg daily], ANI
[200 mg loading dose, then 100 mg daily], MIC [100 mg
daily]) (strong recommendation, moderate-quality
evidence) (Table 8, Annexes 13 and 14)1011.66,

The consensus panel considers that there are no diffe-
rences between echinocandins in the clinical setting
of non-neutropenic patients and/or patients in critical
condition. The choice will depend on interactions with
other drugs, liver failure, side effects and treatment
costs (strong recommendation, moderate-quality
evidence)'747,

FCZ (800 mg loading dose, then 400 mg daily) IV. and
VCZ (6 mg/kg twice daily for 2 doses, then 4 mg/kg twice
daily) IV., are acceptable alternative treatments for clini-
cally stable, azole antifungal therapy-naive patients with
FCZ- and/or VCZ-susceptible clinical isolates (strong re-
commendation, moderate-quality evidence)'*'"7476,
Lipid formulations of AmB (AmB-L [3-5 mg/kg day],
AmB-CL [3-5 mg/kg daily]), may be considered if the
CNS is affected, endocarditis occurs, the patient expe-
riences side effects or the etiological agent isolate shows
antifungal resistance to echinocandins. In patients in
ICUs, the consensus panel does not recommend the
use of AmB-D (strong recommendation, moderate-
quality evidence) (Table 8)01",

For clinical isolates suspected to be azole- or echino-
candin-resistant, the consensus panel recommends ini-
tiating antifungal therapy with AmB-L (3-5 mg/kg daily)
(strong recommendation, low-quality evidence) (Ta-
ble 4, Annexes 9 and 10)'0-126674,

For documented IFDs caused by C. krusei, the consensus
panel recommends initiating antifungal therapy with an
echinocandin, AmB or VCZ (strong recommendation,
low-quality evidence) (Annexes 9 and 14)477.78,

The consensus panel recommends performing azole
and/or echinocandin AFST for clinical isolates from ste-
rile sites, particularly in patients who have previously re-
ceived antifungal therapy with azoles and/or echinocan-
dins, or in patients with a documented IFDs caused by
C. glabrata or C. parapsilosis (strong recommendation,
moderate-quality evidence) (Annexes 9 and 10)#7778,
The recommended duration of antifungal therapy in
non-neutropenic patients and/or patients in critical con-
dition, without metastatic complications, is two weeks
after control blood cultures are negative and symptoms
attributable to IFD have resolved (strong recommen-
dation, moderate-quality evidence) (Section: Candi-
demia/IC in Non-Neutropenic Patients)’78,

In non-neutropenic patients and/or patients in critical
condition, the consensus panel recommends a therapy
de-escalation scheme (after 5-7 days) from an echino-

103.

104.

105.

106.

candin to FCZ (400-800 mg daily) OA. or IV., if patients
are clinically stable, apt for oral administration, azo-
le antifungal therapy-naive, and have FCZ-susceptible
clinical isolates (strong recommendation, moderate-
quality evidence) (Table 4, Annexes 9 and 10) (Section:
Candidemia/IC in Non-Neutropenic Patients)™’8,

In non-neutropenic patients and/or patients in critical
condition, the consensus panel recommends a therapy
de-escalation scheme (after 5-7 days) from AmB to FCZ
(400-800 mg daily) OA. or IV., or VCZ (400 mg twice daily
for 2 doses, then 200 mg twice daily) OA. or IV,, if pa-
tients are clinically stable, apt for oral administration, azo-
le antifungal therapy-naive, and have FCZ- and/or VCZ-
susceptible clinical isolates (strong recommendation,
moderate-quality evidence) (Table 4, Annexes 9 and 10)
(Section: Candidemia/IC in Non-Neutropenic Patients)™ .
For documented IFDs caused by C. glabrata, the con-
sensus panel recommends implementing a therapy de-
escalation scheme to higher-dose FCZ (800 mg daily)
OA. or IV., or VCZ (400 mg twice daily for 2 doses, then
200-300 mg twice daily) OA. or IV., provided that clini-
cal isolates are susceptible to FCZ and/or VCZ (strong
recommendation, low-quality evidence)’*.

The consensus panel considers that the CVC may be re-
tained in patients receiving antifungal therapy with an
echinocandin or AmB-L, if it is established that the CVC
is necessary, the CVC is not the source of infection or
the documented IFD is not caused by C. parapsilosis. If
the patient does not respond to the treatment (after 3
to 5 days) the removal of CVC should be considered.
The decision to remove the CVC should be made on an
individual basis (strong recommendation, moderate-
quality evidence) (Section: Candidemia/IC in Non-
Neutropenic Patients)'",

The consensus panel recommends the use of diagnostic
techniques to monitor the response to treatment, such as
control blood cultures, until negative results are obtained
and ophthalmological examination and transesophageal
echocardiography, where necessary (strong recommen-
dation, moderate-quality evidence) (Table 7) (Section:
Candidemia/IC in Non-Neutropenic Patients)'0-124366,

Neutropenic patients with proven candidemia/IC

107.

108.

In any neutropenic patients, the consensus panel recom-
mends in the antifungal therapy of choice an echinocandin
(CAS [70 mg loading dose, then 50 mg daily], ANI [200 mg
loading dose, then 100 mg daily], MIC [100 mg daily])in
patients on prophylaxis treatment with azoles and without
suspected |A (strong recommendation, moderate-qua-
lity evidence) (Table 8, Annexes 13 and 14)10-124366,

The consensus panel considers that there are no diffe-
rences between echinocandins in the clinical setting of
neutropenic patients. The choice will depend on inte-
ractions with other drugs, liver failure, side effects and
treatment costs (strong recommendation, moderate-
quality evidence)’">78,
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109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

AmB (AmB-D [0,7-1 mg/kg daily], AmB-L [3-5 mg/kg
daily], AmB-CL [3-5 mg/kg daily]), may be considered
as an acceptable alternative treatment for neutropenic
patients, but its nephrotoxic potential should be con-
sidered (strong recommendation, moderate-quality
evidence) (Table 8)'0116674,

FCZ (800 mg loading dose, then 400 mg daily) IV, is an
acceptable alternative treatment for neutropenic patients
who are not in critical condition, azole antifungal therapy-
naive, and have FCZ-susceptible clinical isolates (weak re-
commendation, moderate-quality evidence)'0"%074,
FCZ (400 mg [6 mg/kg] daily), may be used as mainte-
nance treatment in patients with persistent neutropenia
who are clinically stable, and with FCZ-susceptible clini-
cal isolates and negative control blood cultures (weak
recommendation, moderate-quality evidence)'*'"74,
VCZ (6 mg/kg twice daily for 2 doses, then 4 mg/kg twi-
ce daily) IV., may be used in patients when anti-mold
treatment is additionally required because of the clinical
setting (weak recommendation, moderate-quality
evidence)'*'"74

VCZ (6 mg/kg twice daily for 2 doses, then 4 mg/kg twi-
ce daily) IV., may be used as maintenance treatment in
patients with persistent neutropenia who are clinically
stable, and with VCZ-susceptible clinical isolates and
negative control blood cultures (weak recommenda-
tion, moderate-quality evidence)''"74,

For clinical isolates suspected to be azole- or echino-
candin-resistant, the consensus panel recommends ini-
tiating antifungal therapy with AmB-L (3-5 mg/kg daily)
(strong recommendation, low-quality evidence) (Ta-
ble 4, Annexes 9 and 10)"0-124366,

For documented IFDs caused by C. krusei, the consensus
panel recommends initiating antifungal therapy with an
echinocandin, AmB or VCZ (strong recommendation,
low-quality evidence) (Annexes 9 and 14)™78,

The consensus panel recommends performing azole
and/or echinocandin AFST for clinical isolates from ste-
rile sites, particularly in patients who have previously re-
ceived antifungal therapy with azoles and/or echinocan-
dins, or in patients with a documented IFDs caused by
C. glabrata or C. parapsilosis (strong recommendation,
moderate-quality evidence) (Annexes 9 and 10)747,
The recommended duration of antifungal therapy in
neutropenic patients, without metastatic complications,
is two weeks after control blood cultures are negative
and symptoms attributable to IFD have resolved. Pa-
tients with chronic disseminated candidiasis (CDC) may
require longer antifungal therapy (strong recommen-
dation, moderate-quality evidence) (Section: Candi-
demia/IC in Neutropenic Patients)’,

In neutropenic patients, therapy de-escalation scheme
(after 5-7 days) from an echinocandin to FCZ (400-800
mg daily) OA. or IV., or VCZ (400 mg twice daily for 2
doses, then 200 mg twice daily) OA. or IV. is recom-
mended, if patients are clinically stable, have recovered
from neutropenia, are apt for oral administration, azole
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119.

120.

121.

122.

123.

antifungal therapy-naive, and have FCZ- and/or VCZ-
susceptible clinical isolates (strong recommendation,
moderate-quality evidence) (Section: Candidemia/IC
in Neutropenic Patients)’8,

In neutropenic patients, therapy de-escalation scheme
(after 5-7 days) from AmB to FCZ (400-800 mg daily)
OA. or IV., or VCZ (400 mg twice daily for 2 doses, then
200 mg twice daily) OA. or IV. is recommended, if pa-
tients are clinically stable, have recovered from neutro-
penia, are apt for oral administration, azole antifungal
therapy-naive, and have FCZ- and/or VCZ-susceptible
clinical isolates (strong recommendation, moderate-
quality evidence) (Section: Candidemia/IC in Neutro-
penic Patients)’4,

The consensus panel recommends early CVC removal,
where this is not possible, initiation of antifungal the-
rapy with an echinocandin or AmB-L is recommended,
if it has been established that the CVC is not the in-
fection source or the documented IFD is not caused by
C. parapsilosis. If the patient does not respond to the
treatment (after 3 to 5 days) CVC removal should be
considered (strong recommendation, moderate-qua-
lity evidence) (Section: Candidemia/IC in Neutropenic
Patients)’7®,

Sources of infection different than the CVC (e.g. gas-
trointestinal tract) should be considered in neutropenic
patients. The decision to remove the CVC should be
made on an individual basis (strong recommendation,
moderate-quality evidence) (Section: Candidemia/IC
in Neutropenic Patients)’*78.

The consensus panel recommends the use of diagnos-
tic techniques to monitor the response to treatment,
such as control blood cultures, until negative results
are obtained and ophthalmological examination and
transesophageal echocardiography, where necessary. In
patients with CVC, the consensus panel recommends a
doppler ultrasonography of the jugular-subclavian CVC
exit site (strong recommendation, moderate-quality
evidence) (Table 7) (Section: Candidemia/IC in Neutro-
penic Patients)’4,

The consensus panel recommends dilated ophthalmo-
logical examination, within the first week after recovery
from neutropenia, because ophthalmological findings
of choroidal infection are minimal until neutrophil reco-
very (strong recommendation, low-quality evidence)
(Section: Candidemia/IC in Neutropenic Patients)™®.

XXII. What is the recommendation for choosing a combi-
ned antifungal therapy according to the risk population?

Recommendation

124.

In patients with candidemia/IC, the consensus panel
recommends not the initiation of combined antifungal
therapy, except when they are clinical isolates, which are
considered multiresistant, and / or are emerging yeasts
such as C. auris, and always under specific considera-
tions (strong recommendation, moderate-quality
evidence) (Annex 14)7°80,
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XXIIl. What is the usefulness of PK/PD indices as parame-
ters of antifungal therapy efficacy?

Recommendation

125. PK/PD indices-based antifungal therapy approaches,
that allow establishing the adequate pharmacological
concentration for the time required for the management
of the infective foci are recommended (strong recom-
mendation, high-quality evidence) (Annex 15)881,

XXIV. What is the usefulness of monitoring serum anti-
fungal levels in the management of Candidemia/IC?

Recommendation

126. In patients with candidemia/IC receiving antifungal the-
rapy with VCZ, the consensus panel recommends mo-
nitoring serum VCZ levels (weak recommendation,
moderate-quality evidence)®®.

Candidemia/IC in neonate patients
XXV. How is candidemia/IC diagnosed in neonate patients?

Recommendation

127. In any neonate patient with clinical suspicion of can-
didemia/IC, the consensus panel recommends perfor-
ming serial blood cultures and urine cultures (strong
recommendation, low-quality evidence)®.

128. In any neonate patient with blood cultures and/or uri-
ne cultures positive for Candida Spp., is recommended
performing additional lumbar puncture and ophthal-
mologic examination (strong recommendation, low-
quality evidence)™.

129. The consensus panel recommends in any neonate pa-
tient, with persistently positive blood cultures (72 hours
after antifungal therapy initiation), additionally perform
an echocardiogram, an ultrasonography of the brain
and/or a CAT of the genitourinary tract, liver and spleen
(strong recommendation, low-quality evidence)'0%.

130. The consensus panel recommends in any neonate pa-
tient with clinical suspicion of candidemia/IC, performing
serial blood cultures until documented mycological clea-
rance and symptoms attributable to IFD have resolved
(strong recommendation, low-quality evidence)®.

131. The consensus panel recommends in any neonate pa-
tient with persistent candidemia on the 7th day of anti-
fungal therapy, performing imaging of CNS and bones
(strong recommendation, low-quality evidence)®.

XXVI. What is the standard practice in neonate patients
with candidemia/IC?

Recommendation

132. The consensus panel recommends in neonate patients
with candidemia/IC, initiating antifungal therapy with
AmB-D (1 mg/kg daily) (strong recommendation, mo-
derate-quality evidence) (Table 8).

133. FCZ (25 mg/kg daily, then 12 mg/kg daily) OA. or IV., is
an acceptable alternative antifungal therapy for azole
antifungal therapy-naive patients with FCZ-susceptible
clinical isolates (strong recommendation, moderate-
quality evidence) (Table 4, Annexes 9 and 10)™.

134. AmB-L (3-5 mg/kg daily), may be considered as an al-
ternative antifungal therapy but should be used with
caution, particularly when the urinary tract is compro-
mised (weak recommendation, low-quality eviden-
ce) (Annex 13)°.

135. The consensus panel recommends in neonate patients
diagnosed with candidemia/IC, the removal of CVC (strong
recommendation, moderate-quality evidence).

136. In neonate patients, without metastatic complications,
the recommended duration of antifungal therapy is two
weeks, after control blood cultures are negative and
symptoms attributable to IFD have resolved (strong re-
commendation, low-quality evidence)™.

137. In patients with metastatic complications or in special cli-
nical situations, longer antifungal therapy may be requi-
red (strong recommendation, low-quality evidence)™.

XXVII. What is the standard practice in neonate patients
with CNS infection?

Recommendation

138. The consensus panel recommends in neonate patients
diagnosed with candidal meningitis, initiating antifungal
therapy with AmB-D (1 mg/kg daily) (strong recom-
mendation, low-quality evidence) (Table 8, Annex 13).

139. AmB-L (5 mg/kg daily), may be considered as an al-
ternative antifungal therapy for neonate patients with
candidal meningitis (strong recommendation, low-
quality evidence) (Table 8, Annex 13)™.

140. 5-FC (25 mg/kg 4 times daily), alone or in combination,
may be considered as an antifungal salvage treatment
in neonate patients without appropriate clinical respon-
se to AmB, but its adverse effects should be considered
(weak recommendation, low-quality evidence)™.

141. The consensus panel recommends in neonate patients
implementing a therapy de-escalation scheme, after
negative cultures, from AmB to FCZ (12 mg/kg daily)
OA. or IV, if patients are clinically stable, apt for oral
administration, and have FCZ-susceptible clinical isola-
tes (strong recommendation, low-quality evidence)
(Table 4, Annexes 9 and 10)°.

142. The consensus panel considers that antifungal thera-
py duration will depend on the resolution of all signs,
symptoms, and CSF and radiological abnormalities
(strong recommendation, low-quality evidence)'.

143. The consensus panel recommends in these patients
removing infected CNS devices (e.g. ventriculostomy
drains, shunts, stimulators, and chemotherapy ports)
(strong recommendation, low-quality evidence)™.
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XXVIII. What is the recommendation for choosing the an-
tifungal therapy for newborns according to the clinical
setting?

Recommendation

144. AmB-D (1 mg/kg daily), may be considered as an anti-
fungal therapy in neonate patients with candidemia/Cl
(strong recommendation, moderate-quality eviden-
ce) (Table 8, Annex 13)°.

145. AmB-L (3-5 mg/kg daily), may be considered as an ac-
ceptable alternative antifungal therapy but should be
used with caution, particularly when the urinary tract is
compromised (weak recommendation, low-quality
evidence)™.

146. FCZ (25 mg/kg daily, then 12 mg/kg daily) OA. or IV, is
an acceptable alternative antifungal therapy for azole
antifungal therapy-naive patients with FCZ-susceptible
clinical isolates (strong recommendation, moderate-
quality evidence) (Table 4, Annexes 9 and 10)".

147. The consensus panel recommends in patients with neo-
natal candidiasis (CNEO) implementing a therapy de-
escalation scheme (after 3-5 days) from AmB to FCZ (12
mg/kg daily) OA. or IV., if patients are clinically stable,
apt for oral administration, and have FCZ-susceptible
clinical isolates (strong recommendation, low-quality
evidence) (Table 4, Annexes 9 and 10)™.

148. The consensus panel considers that in patients with
CNEQ, echinocandins (CAS [25 mg/m2 daily or 2 mg/kg
daily], MIC [4-10 mg/kg daily]) should be used with cau-
tion and generally be limited to salvage antifungal the-
rapy or in clinical situations in which AmB-D or FCZ are
contraindicated (weak recommendation, low-quality
evidence) 0858,

149. FCZ (12 mg/kg daily) is the antifungal therapy of choice for
neonate patients with Candida Spp. urinary tract infection
(weak recommendation, low-quality evidence)®’.

XXIX. Is antifungal prophylaxis reccommended for neona-
te patients? In which clinical situations is antifungal pro-
phylaxis initiation recommended?

Recommendation

150. The consensus panel recommends in neonate patients
weighing < 1000 g in NICUs with an IC incidence > 10%,
initiating antifungal prophylaxis with FCZ (3-6 mg/kg,
twice a week, for 6 weeks) (strong recommendation,
high-quality evidence) (Annex 17)8-,

151. Nystatin (100,000 IU 4 times daily, for 6 weeks) OA., is
an alternative antifungal therapy for neonate patients
weighing < 1500 g in situations in which FCZ is not
available or clinical isolates are azole-resistant (weak
recommendation, low-quality evidence)®0*-'°,
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Management of candidemia/IC in special situations

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.

XXX. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in
pregnant patients?

Recommendation

152. In pregnant women, AmB (AmB-D [0.7-1 mg/kg daily],
AmB-L [3-5 mg/kg daily]) is considered the antifungal
therapy of choice for IC, but data available are insuffi-
cient to recommend other lipid formulations (strong
recommendation, moderate-quality evidence) (Table
8, Annexes 13 and 14)702-104,

153. In pregnant women, especially during the first trimester,
antifungal therapy with azoles should be avoided, be-
cause there is possibility of congenital defects (strong
recommendation, moderate-quality evidence)'* '%.

154. Antifungal therapy with echinocandins is not recommen-
ded during pregnancy, because the available data on its
use in this particular population of patients is insufficient
(strong recommendation, low-quality evidence)'".

155. Antifungal therapy with 5-FC is not recommended du-
ring pregnancy, because of fetal abnormalities observed
in several studies, and available data on its use in this
particular population of patients is insufficient (strong
recommendation, low-quality evidence)™.

XXXI. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy for
candidal chorioretinitis without vitritis?

Recommendation

156. The consensus panel recommends in patients with can-
didal chorioretinitis without vitritis, initiating antifungal
therapy with FCZ (800 mg loading dose, then 400-800
mg daily) IV., or VCZ (6 mg/kg twice daily for 2 doses,
then 4 mg/kg twice daily) IV., in azole treatment-naive
patients with FCZ- and/or VCZ-susceptible clinical isola-
tes (strong recommendation, moderate-quality evi-
dence) (Table 8, Annexes 13 and 14)108-115,

157. The consensus panel recommends for clinical isolates
with suspected or documented resistance to FCZ/VCZ,
initiating antifungal therapy with AmB-L (3-5 mg/kg
daily), with or without 5-FC (25 mg/kg 4 times daily) OA.
(strong recommendation, low-quality evidence) (Ta-
ble 8, Annexes 13 and 14)108109116,

158. The consensus panel recommends in patients with ma-
cular involvement, in addition to the above mentioned
antifungal agents administrating intravitreal injection of
AmB-D (5-10 pg in 0.1 mL sterile water) or VCZ (100 ug
in 0.1 mL sterile water or normal saline) (strong recom-
mendation, low-quality evidence)'"-'%°.
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159. The duration of antifungal therapy should depend on the
resolution of the lesions, as determined by serial ophthal-
mological examinations, and should be at least 4-6 weeks
(strong recommendation, low-quality evidence)'® ™.

XXXII. What is the recommendation for choosing the
type of drug, dose, and duration of antifungal therapy
for candidal chorioretinitis with vitritis?

Recommendation

160. The consensus panel recommends in patients with can-
didal chorioretinitis with vitritis, initiating antifungal the-
rapy with FCZ (800 mg loading dose, then 400-800 mg
daily) IV., or VCZ (6 mg/kg twice daily for 2 doses, then 4
mg/kg twice daily) IV., in azole treatment-naive patients
with FCZ- and/or VCZ-susceptible clinical isolates. The
consensus panel recommends administrating additional
intravitreal injection of AmB-D (5-10 pg in 0.1 mL sterile
water) or VCZ (100 pg in 0.1 mL sterile water or normal
saline) (strong recommendation, low-quality eviden-
ce) (Table 8, Annexes 13 and 14)20-122,

161. The consensus panel recommends in patients with can-
didal chorioretinitis with vitritis, considering vitrectomy
in order to decrease the burden of microorganisms, and
to allow the removal of fungal abscesses that are inac-
cessible to systemic antifungal agents (strong recom-
mendation, low-quality evidence)'?'.

162. The duration of antifungal therapy should depend on
the resolution of the lesions, as determined by serial
ophthalmological examinations, and should be at least
4-6 weeks (strong recommendation, low-quality evi-
dence)109,121.

XXXIIl. What is the recommendation for choosing the
type of drug, dose, and duration of antifungal therapy
for hepatosplenic candidiasis (HSC)?

Recommendation

163. The consensus panel recommends in patients with HSC,
initiating antifungal therapy with AmB-L (3-5 mg/kg
daily) or an echinocandin (CAS [70 mg loading dose,
then 50 mg daily], ANI [200 mg loading dose, then 100
mg daily], MIC [100 mg daily]), with a duration of anti-
fungal therapy of two weeks, after control blood cul-
tures are negative and symptoms attributable to IFD
have resolved (strong recommendation, low-quality
evidence) (Table 8, Annexes 13 and 14)'>3-131,

164. In patients with HSC, is recommended that consolidation
antifungal therapy be continued with FCZ (400-800 mg
daily), for azole treatment-naive patients with FCZ-sus-
ceptible clinical isolates (strong recommendation, low-
quality evidence) (Table 8, Annexes 13 and 14)'281%,

165. The duration of antifungal therapy should depend on
the resolution of the lesions, with periodical imaging
monitoring, which usually takes several months. Pre-
mature interruption of antifungal therapy may lead
to relapse (strong recommendation, low-quality
evidence)'>"3,

XXXIV. What is the recommendation for choosing the
type of drug, dose, and duration of antifungal therapy
for candidal meningitis?

Recommendation

166. In patients with candidal meningitis, the consensus pa-
nel recommends initiating antifungal therapy with AmB-
L (3-5 mg/kg daily) IV., with or without 5-FC (25 mg/
kg 4 times daily) OA. (strong recommendation, low-
quality evidence) (Table 8, Annexes 13 and 14)'31134-138,

167. AmB-D (0.7-1 mg/kg daily), with or without 5-FC (25
mg/kg 4 times daily) OA., may be considered as an alter-
native antifungal therapy in situations in which AmB-L
is not available (strong recommendation, low-quality
evidence) (Table 8, Annexes 13 and 14)134137,

168. In patients with candidal meningitis, the recommen-
ded consolidation antifungal therapy is FCZ (400-800
mg daily [6-12 mg/kg daily]), for azole treatment-naive
patients with FCZ-susceptible clinical isolates, following
clinical improvement and documented mycological
clearance (strong recommendation, low-quality evi-
dence) (Table 8, Annexes 13 and 14)'3813°,

169. The consensus panel recommends in these patients
removing infected CNS devices (e.g. ventriculostomy
drains, shunts, stimulators, and chemotherapy ports)
(strong recommendation, low-quality evidence)'# ™!,

170. The consensus panel recommends that when infected
CNS devices may not be removed, or in patients un-
responsive to systemic antifungal therapy, considering
intrathecal or intraventricular administration of AmB-D
(0.01-1 mg in 2 mL 5% dextrose in distilled water) (strong
recommendation, low-quality evidence)'314-144,

XXXV. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy for na-
tive valve and prosthetic valve candidal endocarditis?

Recommendation

171. The consensus panel recommends in patients with na-
tive valve candidal endocarditis, initiating antifungal
therapy with AmB-L (3-5 mg/kg daily) with or without
5-FC (25 mg/kg 4 times daily) OA., or a high-dose echi-
nocandin (CAS [150 mg daily], ANI [200 mg daily], MIC
[150 mg daily]) (strong recommendation, low-quality
evidence) (Table 8, Annexes 13 and 14)%8145>-154,

172. In patients with native valve candidal endocarditis, the
recommended consolidation antifungal therapy is FCZ
(400-800 mg [6-12 mg/kg] daily), for at least 6 months,
for azole treatment-naive patients with FCZ-susceptible
clinical isolates, following clinical improvement and docu-
mented mycological clearance (strong recommendation,
low-quality evidence) (Table 8, Annexes 13 and 14)'2,

173. The consensus panel recommends in patients with nati-
ve valve candidal endocarditis, performing valve replace-
ment surgery at treatment initiation, and continuing with
antifungal therapy for at least 6 weeks after the surgery
(strong recommendation, low-quality evidence)'>-'>°,
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174. The consensus panel recommends in patients in who
valve replacement surgery is contraindicated, the admi-
nistration of life-long antifungal therapy with FCZ (400-
800 mg [6-12 mg/kg] daily) in azole treatment-naive
patients with FCZ-susceptible clinical isolates (strong
recommendation, low-quality evidence) (Table 8, An-
nexes 13 and 14)1>31%5,

175. The consensus panel recommends that patients with
prosthetic valve endocarditis, follow the same regimens
and interventions as those for patients with native val-
ve endocarditis (strong recommendation, low-quality
evidence)'>3"%5,

176. The consensus panel recommends in patients diagno-
sed with infection of implantable cardiac devices or sup-
purative thrombophlebitis, initiating antifungal therapy
with a high-dose echinocandin (CAS [150 mg daily], ANI
[200 mg daily], MIC [150 mg daily]), followed by chronic
suppressive therapy with FCZ (400-800 mg [6-12 mg/
kg] daily) (strong recommendation, low-quality evi-
dence) (Table 8, Annexes 13 and 14)126:153-155,

XXXVI. What is the recommendation for choosing the
type of drug, dose, and duration of antifungal therapy
for Candida Spp. osteomyelitis and/or bone infections?

Recommendation

177. The consensus panel recommends in patients with

Candida Spp. osteomyelitis and bone infections, initiating

antifungal therapy with FCZ (400 mg [6 mg/kg] daily),

for 6 to12 months provided that clinical isolates are
susceptible to FCZ; or implementing an initial scheme

with an echinocandin (CAS [70 mg loading dose, then 50

mg daily], ANI [200 mg loading dose, then 100 mg daily],

MIC [100 mg daily]), for 2 weeks followed by FCZ (400

mg daily), for 6 to 12 months (strong recommendation,

low-quality evidence) (Table 8, Annexes 13 and 14)1%6-160,

In patients with Candida Spp. osteomyelitis or bone

infections, the recommended duration of antifungal

therapy is at least 6 months (strong recommendation,
low-quality evidence)'-'¢°.

179. The consensus panel recommends in patients with Candida
Spp. osteomyelitis or bone infections, considering surgical
debridement and removal of osteosynthesis material
on an individual basis (strong recommendation, low-
quality evidence)'®'"%,

178.

XXXVII. What is the recommendation for choosing the
type of drug, dose, and duration of antifungal therapy
for esophageal candidiasis (EFC) and recurrent EFC?

Recommendation

180. The consensus panel recommends in patients with EFC
initiating antifungal therapy with FCZ (200-400 mg [3-6
mg/kg] daily) OA., for 14 to 21 days (strong recom-
mendation, high-quality evidence) (Table 8, Annexes
13 and 14)'6+173,
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181. The consensus panel recommends in patients with EFC,
who do not tolerate oral administration, initiating an-
tifungal therapy with FCZ (400 mg [6 mg/kg] daily) IV.
(strong recommendation, high-quality evidence)
(Table 8, Annexes 13 and 14)'6%73,

182. The consensus panel recommends in patients with FCZ-
refractory EFC, the administration of ITZ (200 mg daily),
oral solution, or VCZ (6 mg/kg twice daily for 2 doses,
then 3 mg/kg twice daily) OA,, for 14 to 21 days (strong
recommendation, high-quality evidence)°'"",

183. The consensus panel recommends in patients who can-
not receive azole treatment, using echinocandins (CAS
[70 mg loading dose, then 50 mg daily], ANI [200 mg
loading dose, then 100 mg daily], MIC [100 mg daily]),
as an alternative antifungal therapy (strong recom-
mendation, high-quality evidence) (Table 8, Annexes
13 and 14)72175,

184. The consensus panel recommends in patients with recu-
rrent EFC, initiating suppressive antifungal therapy with
FCZ (100-200 mg daily) three times a week (strong re-
commendation, high-quality evidence)'®.

185. The consensus panel recommends in patients with re-
current EFC and diagnosed with HIV infection, initiating
antiretroviral treatment (strong recommendation,
high-quality evidence)'®.

186. For recurrent EFC episodes, are recommended mycolo-
gical cultures in order to identify the species and AFST
to effectively guide the antifungal therapy (strong re-
commendation, low-quality evidence) (Annex 9)'64165,

XXXVIIl. What is the recommendation for choosing the
type of drug, dose, and duration of antifungal therapy
for candidal vulvovaginitis (CVV) and recurrent CVV?

Recommendation

187. The consensus panel recommends in patients with un-
complicated CVV, initiating antifungal therapy with any to-
pical antifungal agent for 1-3 days, or initiating with single
dose FCZ (150 mg daily) OA. (strong recommendation,
high-quality evidence) (Table 8, Annex 13 and 14)"""-"®.

188. The consensus panel recommends in patients with com-
plicated CVV, initiating antifungal therapy with FCZ (150
mg/72 h) OA. three doses, or with topical azole for 7 days
(strong recommendation, high-quality evidence)'®®',

189. The consensus panel recommends for recurrent CVV
episodes, mycological cultures in order to identify the
species and AFST to effectively guide the antifungal the-
rapy (strong recommendation, low-quality evidence)
(Annex 9).

190. The consensus panel recommends in patients with recu-
rrent CVV, with azole-susceptible clinical isolates, initia-
ting induction antifungal therapy with a topical azole for
10 to 14 days, followed by FCZ (150 mg for week) OA,,
for 6 months (strong recommendation, high-quality
evidence)'8>84,
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191. The consensus panel recommends in patients with do-
cumented C. glabrata CVV, administrating topical intra-
vaginal boric acid (600 mg daily) for 2 weeks, or nystatin
intravaginal ovules (100,000 U/day) for 2 weeks (strong
recommendation, high-quality evidence)'®¢,

XXXIX. What is the recommendation for choosing the
type of drug, dose, and duration of antifungal therapy
for candidal prostatitis (CP)?

Recommendation

192. The consensus panel recommends in patients with CP,
with FCZ-susceptible clinical isolates, initiating antifun-
gal therapy with FCZ (800 mg loading dose, then 400 mg
daily) OA. for 6 weeks (strong recommendation, low-
quality evidence) (Table 8, Annexes 13 and 14)87-1%,

193. The consensus panel recommends in patients with PC
and FCZ-resistant clinical isolates, initiating antifungal
therapy with AmB (AmB-D [0,7-1 mg/kg daily], AmB-L
[3-5 mg/kg daily]) (strong recommendation, low-
quality evidence) (Table 8, Annexes 13 and 14)"87-1%,

194. The consensus panel recommends in these patients con-
sidering supplemental surgical procedures, such as abs-
cess drainage or transurethral resection of the prostate
(strong recommendation, low-quality evidence)'.

XL. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients with kidney failure?

Recommendation

195. The consensus panel recommends in patients with renal
failure and a diagnosis of candidemia / IC, with a anti-
fungal treatment with an azole, to adjust the initial do-
ses (strong recommendation, high-quality evidence)
(Table 8, Annex 13)8081.191,

196. The consensus panel recommends adjusting azole do-
sing according to the creatinine clearance value and/
or the type of received renal replacement therapy, in
patients with kidney failure diagnosed with candidemia/
IC (strong recommendation, high-quality evidence)
(Table 8, Annex 13)8081.191,

XLI. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients undergoing renal replacement therapy?

Recommendation

197. The consensus panel recommends adjusting azole do-
sing during candidemia/IC treatment, in patients under-
going any type of renal replacement therapy (strong
recommendation, high-quality evidence) (Table 8,
Annex 13)8081,

XLIIl. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients with liver failure or acute/chronic hepatic diseases?

Recommendation

198. The use of azoles for antifungal therapy of candidemia/
IC in patients with liver failure or acute/chronic hepatic
diseases is not recommended (strong recommenda-
tion, high-quality evidence) (Table 8, Annex 13)8081,

199. Echinocandins (CAS [70 mg loading dose, then 35 mg
daily], ANI [200 mg loading dose, then 100 mg daily],
MIC [100 mg daily]) are recommended, as antifungal
therapy for candidemia/IC, in patients with liver failure or
acute/chronic hepatic diseases (strong recommenda-
tion, high-quality evidence) (Table 8, Annex 13)81921%3,

XLIIl. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients with circulatory assist devices?

Recommendation

200. Adjusting the dose of antifungal agents during candide-
mia/IC treatment, in patients with circulatory assist de-
vices is not recommended (strong recommendation,
low-quality evidence)®® ™.

XLIV. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients with hypoalbuminemia?

Recommendation

201. The consensus panel recommends not adjusting
the dose of antifungal agents during candidemia/IC
treatment in patients with hypoalbuminemia (strong
recommendation, low-quality evidence)'*".

Intraabdominal/peritoneal IC

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.

XLV. Do patients with a Candida Spp. isolate from an ab-
dominal sample require antifungal therapy?

Recommendation

202. Initiation of targeted antifungal therapy in patients
with a Candida Spp. isolate from an abdominal sample
is not recommended. Isolates should be analyzed to
distinguish between contamination, colonization, and
infection based on the anatomical site and type of le-
sion, history of interventions, previous microbiological
isolates and clinical setting of the patient. Antifungal
therapy is not recommended for colonization or con-
tamination isolates (strong recommendation, high-
quality evidence)'%2%,

203. Targeted antifungal therapy should be initiated, in patients
with clinical evidence of intraabdominal infection with a
Candida Spp. isolate from an intraoperative abdominal
sample or from drains placed within 24 hours (strong re-
commendation, high-quality evidence)'202-204,
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204. Targeted antifungal therapy should be initiated in pa-
tients with sepsis, septic shock or spontaneous intesti-
nal perforation and a Candida Spp. clinical isolate from
an intraabdominal sample (strong recommendation,
moderate-quality evidence)'202-205,

205. The consensus panel considers that targeted antifungal
therapy, in patients with yeast-like isolates from swabs
of superficial wounds or drainages that have been in
place > 24 hours should not be initiated (strong re-
commendation, moderate-quality evidence)'.

XLVI. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy for
Candida Spp. abdominal sepsis?

Recommendation

206. The consensus panel recommends including in the an-
tifungal therapy of choice an echinocandin (CAS [70 mg
loading dose, then 50 mg daily], ANI [200 mg loading
dose, then 100 mg daily], MIC [100 mg daily]), in pa-
tients with Candida Spp. abdominal sepsis (strong re-
commendation, moderate-quality evidence) (Table 8,
Annexes 13 and 14)43206,

207. The consensus panel considers that there are no diffe-

rences between echinocandins in the clinical setting

of patients with abdominal sepsis. The choice will de-
pend on interactions with other drugs, liver failure, side
effects and treatment costs (strong recommendation,

moderate-quality evidence)' 747,

FCZ (800 mg loading dose, then 400 mg daily) IV, is an

adequate alternative treatment for clinically stable, azole

antifungal therapy-naive patients with FCZ-susceptible
clinical isolates (strong recommendation, moderate-

quality evidence) (Table 8, Annexes 13 and 14)43206-208,

209. The consensus panel recommends in patients with ab-
dominal sepsis, implementing a therapy de-escalation
scheme (after 5-7 days) from an echinocandin to FCZ
(400-800 mg daily) OA. or IV, if patients are clinica-
lly stable, apt for oral administration, azole antifungal
therapy-naive, and have FCZ-susceptible clinical isolates
(strong recommendation, moderate-quality eviden-
ce) (Table 4, Annexes 9 and 10) (Section: Candidemia/IC
in Non-Neutropenic Patients)*20%,

210. The duration of antifungal therapy should depend on
the adequate surgical control of the abdominal infective
foci and patient’s clinical response (strong recommen-
dation, low-quality evidence)®®.

208.

XLVII. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients undergoing peritoneal dialysis and/or with secon-
dary peritonitis?

Recommendation

211. The consensus panel recommends initiating EAFT in pa-
tients with Candida Spp. peritonitis or undergoing pe-
ritoneal dialysis (strong recommendation, moderate-
quality evidence).
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212. The consensus panel recommends adequate percuta-
neous or surgical drainage to control the infective foci,
and removing the peritoneal catheter for Candida Spp.
peritonitis in patients undergoing peritoneal dialysis
with intraabdominal abscesses (strong recommenda-
tion, moderate-quality evidence)®®.
The consensus panel recommends initiating of antifungal
therapy with an echinocandin (CAS [70 mg loading dose,
then 50 mg daily], ANI [200 mg loading dose, then 100
mg daily], MIC [100 mg daily]), in patients with Candida
Spp. peritonitis or undergoing peritoneal dialysis at risk
of candidemia/IC (strong recommendation, moderate-
quality evidence) (Table 8, Annexes 13 and 14)#372206,
214. The consensus panel considers that there are no diffe-
rences between echinocandins in the clinical setting
of patients undergoing peritoneal dialysis and/or with
Candida Spp. secondary peritonitis. The choice will de-
pend on interactions with other drugs, liver failure, side
effects and treatment costs (strong recommendation,
moderate-quality evidence)' 747
FCZ (800 mg loading dose, then 400 mg daily) IV, is an
adequate alternative treatment for clinically stable, azole
antifungal therapy-naive patients with FCZ-susceptible
clinical isolates (strong recommendation, moderate-
quality evidence) (Table 8, Annexes 13 and 14)#20
216. The consensus panel recommends in patients under-
going peritoneal dialysis and/or with secondary peri-
tonitis, implementing a therapy de-escalation scheme
(after 5-7 days) from an echinocandin to FCZ (400-800
mg daily) OA. or IV., if patients are clinically stable, apt
for oral administration, azole antifungal therapy-naive,
and have FCZ-susceptible clinical isolates (strong re-
commendation, moderate-quality evidence) (Table
4, Annexes 9 and 10) (Section: Candidemia/IC in Non-
Neutropenic Patients)'722%8
217. The consensus panel recommends removing the peri-
toneal dialysis catheter and targeted antifungal therapy
for at least 2 weeks, in patients undergoing peritoneal
dialysis and/or with secondary peritonitis at risk of can-
didemia/IC (strong recommendation, moderate-qua-
lity evidence)2208-21

213.

215.

Candida Spp. urinary tract infections

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.
XLVIII. What is the diagnostic meaning of a Candida Spp.
isolate from urine in asymptomatic patients?

Recommendation

218. Initiation of an antifungal therapy is not recommended
in patients with asymptomatic candiduria or with mi-
nimal symptoms of candiduria (strong recommenda-
tion, high-quality evidence)'°%'2,

219. The consensus panel recommends eliminating existing
predisposing factors such as indwelling bladder catheters
in patients with asymptomatic candiduria, where possible
(strong recommendation, high-quality evidence)™2".
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XLIX. What is the diagnostic meaning of a Candida Spp.
isolate from urine in symptomatic patients? What is the
recommendation for choosing the type of drug, dose,
and duration of antifungal therapy?

Recommendation

220. The consensus panel recommends initiating antifungal the-
rapy in patients diagnosed with symptomatic candiduria
(strong recommendation, high-quality evidence)?'>>™.

221. The consensus panel recommends initiating antifungal
therapy with FCZ (400 mg [6 mg/kg] daily) OA. or IV., for
2 weeks (strong recommendation, moderate-quality
evidence) (Table 8, Annexes 13 and 14)10215,

222. The consensus panel recommends initiating single-do-
se antifungal therapy with AmB-D (0.3-1 mg/kg) IV. for
clinical isolates suspected to be azole-resistant (weak
recommendation, high-quality evidence) (Table 4,
Annex 9)10215,

223. The consensus panel recommends eliminating existing
predisposing factors such as indwelling bladder cathe-
ters in patients with symptomatic candiduria, where
possible (strong recommendation, high-quality evi-
dence)'%?">,

224. Irrigation of the urinary tract with AmB is not recommen-
ded in patients with symptomatic candiduria (strong re-
commendation, high-quality evidence)®™.

L. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients diagnosed with candidal pyelonephritis?

Recommendation

225. The consensus panel recommends initiating antifun-
gal therapy with FCZ (400 mg [6 mg/kg] daily) OA. or
IV., for 2 weeks, in patients with candidal pyelonephri-
tis (strong recommendation, high-quality evidence)
(Table 8, Annexes 13 and 14)'0213,

226. The consensus panel recommends initiating antifungal
therapy with AmB-D (0.3-1 mg/kg) IV. or CAS (70 mg loa-
ding dose, then 50 mg daily) for 2 weeks, for clinical isola-
tes suspected to be azole-resistant (strong recommen-
dation, high-quality evidence) (Table 4, Annex 9)'02'3,

LI. What is the recommendation for choosing the type
of drug, dose, and duration of antifungal therapy in pa-
tients diagnosed with fungus ball?

Recommendation

227. The consensus panel recommends a surgical interven-
tion and initiating antifungal therapy with FCZ (400 mg
[6 mg/kg] daily) OA. or IV. for two weeks, after surgical
removal of urinary mycetoma, in patients diagnosed
with fungus ball (strong recommendation, moderate-
quality evidence) (Table 8, Annexes 13 and 14)10216,

228. The consensus panel recommends initiating antifungal
therapy with AmB (AmB-D [0.3-1 mg/kg], AmB-L [3-5
mg/kg daily]) for 2 weeks, for clinical isolates suspected
to be azole-resistant (weak recommendation, high-
quality evidence) (Table 4, Annex 9)™.

Candida Spp. respiratory tract infection

Doses in adult patients are established in the following re-
commendations. See Table 8 for doses in pediatric patients.

LIl. What is the diagnostic meaning of a Candida Spp.
isolate from upper and/or lower respiratory tract sam-
ples?

Recommendation

229. Initiation of a targeted antifungal therapy besides an
early antifungal therapy protocol for candidemia/IC is
not recommended, in patients with Candida Spp. isola-
tes from respiratory tract samples (strong recommen-
dation, high-quality evidence)'?".

LIIl. What is the use of performing cultures of respiratory
tract samples for the initiation of antifungal therapy in
patients with suspected IC?

Recommendation

230. The performing of mycological cultures from respiratory
tract samples is recommended as part of a protocol of
early initiation of antifungal therapy for candidemia/IC
(strong recommendation, high-quality evidence)'°2%,

LIV. Is antifungal therapy initiation recommended for
Candida Spp. isolates from respiratory tract samples?

Recommendation

231. Initiation of targeted antifungal therapy is not recom-
mended for Candida Spp. clinical isolates from respira-
tory tract samples, in the absence of a positive “Candida
score” (strong recommendation, high-quality evi-
dence) (Table 3) (Section: Diagnosis of Invasive Candi-
diasis [IC])"02"°,

Prevention of Candida Spp. IFDs

LV. What special considerations should be taken into ac-
count in the pharmacological and non-pharmacological
prevention of Candida Spp. IFDs?

Recommendation

232. The consensus panel considers that a daily bathing with
2% chlorhexidine reduces the incidence of candidemia/
IC, in patients older than two months of age and in adults
and may be considered in high-risk patients (weak re-
commendation, moderate-quality evidence)?2°??',

233. The consensus panel considers that bovine lactoferrin
(100 mg daily) may be effective for preventing Candida
Spp. IFDs, in neonate patients weighing < 1500 g (weak
recommendation, moderate-quality evidence)®**.

234. Hands sanitization and adherence to guidelines for the
prevention of CVC related infections are recommended as
preventive measures against Candida Spp. IFDs (strong
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recommendation, high-quality evidence)?*32,

A rational protocol for the management of antimicrobial

agents and control of bacterial infections, is considered

a useful preventive measure against Candida Spp. IFDs

(strong recommendation, high-quality evidence)*2%,

Knowledge of the local epidemiology of each health-

care center, is considered a useful preventive measure

against Candida Spp. IFDs (strong recommendation,
high-quality evidence)?>>%%.

237. When outbreaks of Candida species considered "emer-
ging” occur, isolating the patients, following-up all the
cases and implementing the required measures to con-
tain the outbreak, are considered as useful preventive
measures against IFDs (strong recommendation, mo-
derate-quality evidence)®"22¢,

238. The consensus panel considers that antifungal pro-
phylaxis helps in reducing the prevalence of candide-
mia/IC in high-risk patients (strong recommendation,
high-quality evidence) (Section: Antifungal Prophylaxis
for candidemia/IC)?2%23,

235.

236.

Epidemiology

Persons with fungal infections are generally chronically ill
patients with worsened health status, severe immunosup-
pression levels and using different medical devices'”. Can-
dida Spp. IFDs account for 70-90% of all IFDs®. Candidemia
has a global prevalence of 19% and is the fourth cause of
IFDs in critical patients, only surpassed by Pseudomonas Spp.
(19.9%) and Staphylococcus aureus (20.5%) IFDs in this popu-
lation of patients. It is considered the 7th-10th cause of IFDs
in hospitalized patients?.

The epidemiology of Candida Spp. infections has signifi-
cantly changed over the last years, mostly because of me-
dical-scientific advancements developed for the care of hos-
pitalized patients2. IC/candidemia is thought to affect over
250,000 patients around the world and is the direct cause of
over 50,000 deaths; the incidence of infectious disease ran-
ges from 2 to 14 cases out of 100,000 inhabitants*®, and in
most of the regions, these rates have increased or remain
stable. In initially high-incidence zones, it was observed that
incidence decreased after the implementation of diagnostic
and therapeutic management improvements=>.

The epidemiological profile of Candida Spp. IFDs varies bet-
ween regions and countries with differences in the distribu-
tion of species per geographical area, local epidemiologi-
cal factors, prior exposure to antifungal agents or patient
underlying conditions®'-2%3, The current incidence of IC has
remained consistent over the last years, or has slightly de-
creased in Australia, Canada, Europe, and the United States;
however, its incidence in Latin America and the rest of the
world is increasing®:. In Australia, Canada, Europe and Latin
America the incidence of candidemia is significantly lower
than in the United States, where 6-10 cases out of 100,000
inhabitants were reported®’. In contrast, Europe reports in-
cidence rates of 1.4-5.7 cases out of 100,000 inhabitants,
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except in Denmark and Spain where IC rates are higher.
Most of the Nordic countries have reported IC/candidemia
rates of 1.4-5.7 cases out of 100,000 inhabitants; the inci-
dence in Australia (1.8 cases out of 100,000 inhabitants) and
Canada (2.9 cases out of 100,000 inhabitants) is similar to
that of Europe?*3-23,

Even though the epidemiology of candidemia in Latin Ame-
rica has not been comprehensively studied, a total incidence
ranging from 1.18 to 2.49 cases out of 1000 hospital admis-
sions has been reported’®?’. Although wide variations were
found among Latin American countries (0.33 cases in Chile
vs 1.96 cases out of 1000 hospital admissions in Argentina
and Colombia), the mean incidence is higher than that repor-
ted in the United States (0.28-0.96 cases out of 1000 hospital
admissions) or Europe (0.2-0.38 cases out of 1000 hospital
admissions)?=. In Colombia, Cortes et al. reported a prevalen-
ce of candidemia in ICUs of 1.4-5.2%, with infection rates of
2.3 cases out of 1000 hospitalization days?3®3°, The Germen
group reported that from 22,630 blood cultures taken bet-
ween 2010 and 2011, 728 (3.3%) isolates corresponded to
Candida Spp.; C. albicans was the most common (38.7%, n=
335), followed by C. parapsilosis (20.9%, n= 192), C. tropica-
lis (16.1%, n= 148) and C. glabrata (12.2%, n=112); suscep-
tibility to fluconazole (FCZ) corresponded to 94.3%, 80.3%,
97.5% and 91.5%, respectively*®®. The CIDEIM Center et al.
reported that from 2010 to 2013, Candida Spp. isolates from
blood cultures from patients in an ICU held the third place,
and the most common species were Candida non-albicans®*'.
The GREBO group®®*2% reported that, in general, Candida
Spp. isolates held the sixth place in prevalence with a trend
towards Candida non-albicans isolates; in addition, they es-
tablished an overall mortality rate of 36%, associated with
the age and existence of septic shock at the moment of the
diagnosis of candidemia®®.

There is no clear reason as to why the incidence of IC/candi-
demia is higher in Latin America, the United States, Denmark
or Spain, but the heterogenicity of the methodology and the
size of the sample reported, the diversity of the methodo-
logy of the investigations, the distribution of age, and risk
factors of the populations studied may have contributed to
those findings. In addition, in the Latin American setting the
following aspects should also be considered: (1) differences
in the available healthcare resources and training programs,
(2) difficulties in the implementation of infection control pro-
grams in hospitals in developing countries, and (3) the limi-
ted number of healthcare workers available for taking care of
this type of infections?.

Distribution of species and resistance to antifungal
agents

In general, Candida Spp. IFDs are conditions associated
with medical progress and they are one of the main causes
of morbidity and mortality in the health setting. It has been
observed that only five species (Candida albicans, Candida
glabrata, Candida tropicalis, Candida parapsilosis, and
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Candida krusei) account for more than 90% of the isolates,
and each species has a unique potential virulence, antifungal
susceptibility, and epidemiology®**?* C. parapsilosis and C.
krusei are less virulent than C. albicans, C. tropicalis and C.
glabrata; this variation is reflected in the low mortality rate
of patients with C. parapsilosis candidemia, and the low
frequency of C. krusei invasive infection, except for patients
with serious immunodeficiency and with a history of prior
exposure to azoles. Despite its low virulence, C. parapsilosis
may thrive in certain clinical niches, because of its ability to
adhere to medical devices and its propensity for colonizing
the human skin, less frequent characteristics in other species
such as Candida dubliniensis, Candida lusitaniae, Candida
kefyr and Candida guilliermondii, which are associated with
reduced susceptibility patterns in specific populations?*.

C. albicans is still the most common species worldwide (38%-70%
of the cases), even though its incidence is decreasing because
of the increased incidence of C. non-albicans species®?37238243;
C. glabrata has emerged as an important pathogen in Northern
Europe, the Unites States and Canada, while C. parapsilosis is
more common in Southern Europe, Asia, and Latin America®2.
In the United States, C. albicans isolates have decreased, and
C. glabrata isolates have increased, becoming the second most
common cause of candidemia (after C. albicans) in 20%-26%
of the cases. In Europe, C. albicans is still the first etiological
agent associated with candidemia and C. non-albicans species
account for 43.6% of IFDs, but are considered the most common
species in hematological patients®232,

In Latin America, C. albicans also hold the first place (37.6%)
among isolates and, contrary to that reported in Europe and
the United States, C. glabrata isolates are still a few (6.3%), and
C. parapsilosis (26.5%) and C. tropicalis (17.6%) are considered
the most common species after C. albicans™. In Colombia,
the distribution of species is similar to that reported in Latin
America’624%242 isolates from blood cultures of patients in ICU
are associated with C. albicans (56%), C. tropicalis (17.3%)
and C. parapsilosis (16%)2*%23° and increasing incidence of C.
non-albicans has been reported®'.

Recently, Candida auris, a cryptic species uncommon in most
hospitals around the world, has appeared as an emerging
species and a global threat capable of developing resistance
to multiple antifungals and with great potential for nosoco-
mial transmission, whose mortality percentages can be bet-
ween 27 and 60%, although the burden of infection may be
underestimated, since conventional automated methods fail
to correctly identify the species, so molecular or protenomic
methods are necessary; the appearance of candidemia by C.
auris probably depends on the conditions of the patients, the
control of the source of infection and the initiation of an ade-
quate antifungal therapy?*. To date, colombian reports reveal
widespread environmental contamination and colonization
among patients and health workers, where unlike different
reports worldwide, the clinical and environmental isolates of
C. auris present a good susceptibility to the echinocandins,

with a variable resistance to Amphotericin B (AmB)24-24,
Risk factors associated with candidemia/IC

Increasing incidence of candidemia is associated with the
higher complexity of surgical procedures, populations at hig-
her risk of infection and changes in the demographic charac-
teristics of patients. The clinical manifestation of candidemia
varies depending on: (1) age (infants < 1 year of age, and
adults > 65 years of age: 16 to 36 cases out of 100,000 inha-
bitants), (2) type of patient (in hemato-oncological patients
[71 cases out of 100,000 inhabitants] and in diabetic patients
[28 cases out of 100,000 inhabitants]), (3) presence of central
vascular catheters (CVC), (4) surgical history (particularly in
abdominal surgery with anastomotic leaks), and (5) adminis-
tration of antimicrobial agents (Table 2)%2,

Cancer is a common underlying disease in patients with can-
didemia, but different in its manifestation, depending on its
oncologic diagnosis. In patients with hematological malig-
nancies, chemotherapy and subsequent neutropenia, diges-
tive tract mucositis, and treatment with corticosteroids are
risk factors for IC/candidemia. In patients with solid tumors,
candidemia is associated with surgical complications, ad-
mission to ICU, mechanical ventilation, overeating and the
presence of CVC?3, Survival of critically ill patients has resul-
ted in increased use of invasive and therapeutic procedures
which have favored increased rates of mortality associated
with fungal multicolonization, the virulence of the species in-
volved, inadequate antifungal therapy or delayed treatment
initiation, the level of patient’s involvement and inadequate
control of the infective foci®624524,

Methodology

Members of the panel

For developing this consensus, a multi-disciplinary Panel of 18
specialists (pediatrics, internal medicine, infectious diseases,
mycology, and epidemiology) from the national territory, ex-
perts in the treatment of adult, pediatric and neonate patients
with Invasive Mycoses (IM), ACIN-members, was convened. All
members of the Panel were selected based on their experience
in the research, diagnosis, treatment, and follow-up of IFDs.

Process overview

The work plan of the consensus was developed following the
RAND/UCLA method, which is based on scientific evidence
and collective judgment of an Expert Panel*®. A series of
questions were developed, taking into account critical factors
conditioning decision making in patients with Candida Spp.
infectious disease. Each member of the Panel was assigned to
review recent literature on at least one topic of the consensus
in order to evaluate the evidence, establish the strength of
the recommendations and develop written evidence to sup-
port such recommendations. The Panel reviewed and discus-
sed all the recommendations, their strength and the quality
of evidence. Discrepancies associated with the presentation
of evidence were collectively discussed and resolved, and the
final recommendations represent the consensual opinion of
the Panel. All the sections were collectively reviewed by the
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Panel for the final version of the consensus.

Review of evidence

To evaluate the quality of evidence and strength of recom-
mendations, the modified GRADE approach was used??%
whereby each recommendation is assigned a separated clas-
sification for the underlying quality of the evidence suppor-
ting the recommendation and for the strength with which the
recommendation is made. The following levels of evidence
were established: LOW (lIl): results can substantially change
over time; MODERATE (ll): results can change over time, but
not substantially; HIGH (1): the likelihood that results could
change is low. The strength of the recommendation (WEAK
or STRONG) was evaluated taking into account the benefit-
risk balance, quality of evidence, patient’s values and prefe-
rences, and cost or use of resources®®. The quality of eviden-
ce was evaluated by the AGREE Il instrument®*2%, including
selected guidelines with a mean score of evaluated domains
> 60%, as substrates for the consensus (Annexes 1 and 2)%*.
With the selected guidelines and consensus, a document is-
suing recommendations for the questions made was drafted;
the Panel met in person once and attended several video-
conferences for 10 months, where recommendations were
individually pointed out via the modified Delphi technique®,
with two rounds of voting (secret and open). A consensus
was reached by over 75% agreement of the Expert Panel for
each recommendation (Annexes 1 and 2).

Systematic reviews

A bibliographic search of clinical practice guidelines for Candida
Spp. infections and guidelines on Candidiasis including re-
commendations for different target population groups of
the consensus (adult, pediatric and neonatal) was conduc-
ted, using sources from compilation bodies (NGC, National
Guideline Clearinghouse, Guideline International Network),
clinical practices guidelines producers (New Zealand Guideli-
nes Group, National Institute for Clinical Excellence, Scottish
Intercollegiate Network), Iberoamerican clinical practice guide-
lines and general databases (Pubmed, Medline, EMBASE). The
following terms were used MESH: Candidemia, Candidiasis, In-
vasive Candidiasis, antifungal prophylaxis, prophylaxis, diag-
nosis, adult patient, pediatric patient, neonate patient, non-
neutropenic patient, neutropenic patient, critical patient,
recommendations, antifungal therapy, consensus, consensus
guidelines, amphotericin B, azoles, echinocandins, 5-fluo-
rocytosine, fungal diagnosis, antifungal agents, biomarkers,
development of guidelines, management, Latin America,
antifungal stewardship, antifungal resistance, hematological
malignancy, rapid diagnostic, transplantation, leukemia, can-
cer. Only guidelines published after 2012 and specific topic
reviews from 2010 onwards were taken into account.

Conflicts of interests

The expert panel complied with the international policy on
conflicts of interest, which requires disclosure of any financial
or other interest that might be construed as constituting an
actual, potential, or apparent conflict. All members of the pa-
nel were provided with the conflict of interest disclosure sta-
tement and were asked to clearly identify ties to companies
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developing products that might be affected by promulgation
of the consensus. In addition, information was requested re-
garding employment, consultancies, stock ownership, hono-
raria, research funding, expert testimony, and membership
on company advisory committees. Potential conflicts of inter-
ests are listed in the appended document (Annexes 3 and 4).

Consensus revision and approval process

The panel requested 2 external reviewers, international ex-
perts on the specific topic of the consensus, to conduct a
review and issue additional comments. All the Panel mem-
bers reviewed and approved the guidelines before the dis-
semination.

Future consensus reviews

Every year, Panel leaders will be asked for their opinion on
the need for updating the guidelines, on the basis of an exa-
mination of current literature, and the need and time for an
update will be determined pursuant to this consideration.
When appropriate, the entire Expert Panel or a subset, will be

reconvened to analyze potential changes.
Table 1. Rating scale of the quality of evidence and the strength of
recommendations®.

Quality of evidence

HIGH (1) The likelihood that results change is low.
MODERATE (I1) Results may change over time but not substantially.
LOW (1) Results can substantially change over time.

Strength of recommendations

This recommendation should be implemented in

STRONG S .

daily clinical practice.

Before implementing this recommendation, the risk
WEAK and benefits for the patient, and costs or use of

health resources should be evaluated.

Adapted from: Andrews JC et al®.

Table 2. Predisposing factors and populations at risk of candidemia/IC?¥7.

General risk
factors

Severity of acute disease.

Age: < 1 or > 65 years of age.
Comorbidities: diabetes mellitus, cirrhosis,
malnutrition, etc.

Prior (gastrointestinal) surgery.
Long stay in ICU.

Invasive devices.

Multiple transfusions.
Parenteral nutrition.

Bladder catheter.

Mechanical ventilation.

Inter-individual Prolonged use of CVC.

conditioning Broad-spectrum antibiotics.
factors or Prior Candida spp. colonization.
population at Kidney failure and/or hemodialysis.
high risk Neutropenia.

Chemotherapy, corticosteroids and
immunosuppressive agents.

Pancreatitis, visceral perforation, etc.
Polytrauma.

Extensive burns.

Neonates of short gestational age, low Apgar
score, use of anti-H,, congenital malformations,
gastrointestinal disease or shock.

Adapted from: Peman J et al?*’.
ICU: Intensive care unit; CVC: Central venous catheter.
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Table 3. Description of clinical indexes used to determine the risk of developing IC".

Characteristics Cutoff

Name ) Calculation . S/Sp PPV/NPV
of patients point
Pittet colonization Critical surgical patients. Ratio of the number of sites colonized by Candida 20,5 100/69% 0.66/1
index spp. (excluding blood) to the total number of

cultured sites.

Corrected Pittet Critical surgical patients. Ratio of the number of sites heavily colonized? >04 100/100% /1
colonization index by Candida spp. (excluding blood) to the total
number of cultured sites.

Candida Score Patients admitted to the ICU. Multifocal colonization (1 point). >3 77.6/66.2% 0.138/0.977
Stay for at least 7 days. Surgery (1 point).

Parenteral nutrition (1 point).
Severe sepsis (1 point).

Ostrosky-Zeichner Immunocompetent patients. >4 days in the ICU, and: NA 50/83% 0.10/0.97
Index No prior antifungal treatment. | + Mechanical ventilation > 48 h.

+ Use of antibiotics.

+ At least one of the following conditions:
Major surgery.

Pancreatitis.

Parenteral nutrition.

Renal replacement therapy.

Immunosuppressive therapy (including steroids).

Nebraska Medical No prior antifungal treatment. | >4 days in the ICU, and: 245 84.1/60.2% 0.047/0.994
Center Rule Broad-spectrum antibiotics.
CvC.

Abdominal surgery.

Treatment with corticosteroids.

Parenteral nutrition (PN).

Mean length of hospital stay before admission
to ICU.

Adapted from: Garnacho-Montero J et al’.

*S/Sp: Sensitivity/Specificity; PPC/NPV: Positive predictive value/Negative predictive value.

*Heavy colonization: Candida spp. growth >10° UFC/mlI NMC Rule: (1.537 x broad-spectrum antibiotics®) + (0.873 x CVC?) + (0.922 x PN®) + (0.402 x
corticosteroids®) + (0.879 x abdominal surgery) + (0.039 x Mean length of hospital stay before admission to ICU)

"Days 1to 3in ICU Days 7 to 3 in ICU

Table 4. Common yeasts susceptibility to antifungal drugs'".

Species Amphotericin B Fluconazole Itraconazole Voriconazole Posaconazole Echinocandins*
C. albicans S S S S S S
C. tropicalis S S S S S S
C. parapsilosis® S S S S S |
C. glabrata S R DDS R® DDS R Se S S
C. krusei S R R DDS R Se Sd S
C. lusitaniae S R® S S S S S
C. guilliermondii S R S DDS S S S
C. dubliniensis S Rf S DDS R S S S
C. auris* S/R R S/R R S/R S/R

Adapted from: Arendrup et al,; Pappas et al'"#24,

2C. parapsilosis group comprises three species: C. metapsilosis, C. orthopsilosis and C. parapsilosis. ®The susceptibility of C. glabrata depends on the geographic
area, fluconazole is not recommended. <~ 50% and ~ 30% of C. glabrata and C. krusei isolates, respectively, are itraconazole-resistant. “Susceptible, even though
available clinical data are limited. 20% of the isolates are amphotericin B-resistant This species resistance cutoff point has not been defined.
*https.//www.cdc.gov/fungal/diseases/candidiasis/c-auris-treatment.html.

*Anidulafungin, caspofungin and micafungin.

S: Susceptible; I: Intermediate; R: Resistant; DDS: Dose-dependent susceptible.
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Table 5. Risk factors and antifungal prophylaxis against IC in SOT*.

Type of transplanta Risk factor Antifungal agent Length
Pancreas transplantation Enteric drainage. FCZ, (400 mg daily), OA. 4 weeks
Prior renal transplantation. AmB-D (15 mg daily)
Preoperative peritoneal dialysis. AmB-L (50 mg daily)

Post-transplantation acute pancreatitis.
Re-transplantation.

Liver transplantation Long-term surgery (cold ischemia). FCZ, (400 mg daily), OA 4 weeks (or until the risk
Re-intervention. AmB-D (15 mg daily) factor is controlled)
Kidney failure. AmB-L (50 mg daily)
High need for blood transfer. CAS (70 mg loading dose, then
Bilioenteric anastomosis. 50 mg daily)

Candida spp. colonization.
Hepatic artery thrombosis.
CMV infection.

Adapted from: Aguado JM et al*®.
FCZ: Fluconazole; AmB-D: Amphotericin B deoxycholate; AmB-L: Liposomal amphotericin B; CAS: Caspofungin; OA: Oral administration; CMV:
Cytomegalovirus.

Table 6. Recommendations for the administration of antifungal prophylaxis against Candida spp. to non-neutropenic adult patients in the ICU%.

Clinical setting Rationale Antifungal agent
Recent abdominal surgery and recurrent gastrointestinal To prevent Candida spp. FCZ (800 mg loading dose, then 400 mg daily), IV.
perforation or anastomotic fistulas. intraabdominal infection CAS (70 mg loading dose, then 50 mg daily)

Post-surgery with expected stay in ICU > 3 days, and
patients with mechanical ventilation > 48 h with expected To prevent IC FCZ, (800 mg loading dose, then 400 mg daily), IV.
long-term ventilation > 72 h.

Patients with MV > 3 days, CVC, receiving antibiotics, and
one of the following conditions:

PN.

Dialysis.

Major surgery.

Pancreatitis.

Corticosteroids.

Immunosuppression.

To prevent IC CAS (70 mg loading dose, then 50 mg daily)

Adapted from: Cornely OA et al*.
ICU: Intensive care unit; MV: Mechanical ventilation; CVC: Central venous catheter; PN: Parenteral nutrition; IC: Invasive candidiasis; FCZ: Fluconazole; CAS:
Caspofungin; IV.: Intravenous administration.

Table 7. Additional follow-up tests for adult patients following the diagnosis of candidemia'®™.

Treatment timeline Circumstance (recommendation)

. Dilated ophthalmological examination when Candida endophthalmitis is suspected.
Baseline . Check for skin lesions when disseminated candidiasis is suspected.
(day 1) . Abdominal imaging when peritonitis or hepatosplenic candidiasis are suspected.

. Check for signs of CVC exit-site skin infection.

Day 3 . Consider catheter removal if blood cultures remain positive or the patient is clinically unstable.

. If IC persists, the following is recommended when applicable:
o Echocardiogram (preferably a transesophageal echocardiogram).
o Perform vascular ultrasound to screen for CVC-related thrombophlebitis.
o Perform abdominal imaging, if required.
o Repeat dilated ophthalmological evaluation.
o Remove or change all central lines.

Day 5

Adapted from: Nucci M et al,; Pappas PG et al'®™.
CVC: Central venous catheter.
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Table 8. ADME and doses of systemic antifungal drugs?*777880299300,
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POLYENES

Breastfeeding

A Only IV.
D Broad, even though it is reduced in the CNS
M Hepatic and by spontaneous chemical degradation
E Renal (41% inactive metabolites); fecal (35% inactive metabolites)
é Kidney failure: no changes. HD: it is not dialyzed
§ Adjustments Liver failure: Child-Pugh A no changes, no AdosefadjuAstment required; Child-Pugh B: first dose: 70 mg, and 35 mg daily; Child-
5 Pugh C: there are no available studies in this population
% Pregnancy It should be avoided if there are other alternatives
Breastfeeding It should be avoided
sl faradils Ie\g,r:?nmg loading dose, then 50 mg daily (70 mg daily, if the patient weighs > 80 kg). It should be administered by infusion for
Diasfing (ar e IV., < 3 months of age, 25 mg/m?2 daily, one dosg ) ) .
> 3 months of age, 70 mg/m2, and 50 mg/m2 daily, one dose, without surpassing adult dosing
A Only IV.
D Broad, even though it is reduced in the CNS
M By spontaneous chemical degradation
§ = Renal (< 1%); fecal (> 90% inactive metabolites)
e D
g Pregnancy It should be avoided if there are other alternatives
Breastfeeding It should be avoided
Dosing for adults IV., 200 mg loading dose (for 3 h), and 100 mg daily (for 1.5 h)
Dosing for children IV., 3 mg/kg loading dose, then 1.5 mg/kg daily
A Only IV.
D Broad, even though it is reduced in the CNS
M Hepatic (via catechol-O-methyltransferase), by CYP3A in vitro
- E Renal (10-30% [< 1% unmodified]); fecal (70% as metabolites)
g AT Kidney _failure: no changes. HD: it is not dialyzed i ) . ) .
z Liver failure: Child-Pugh Ay B: no changes, no dose-adjustment required; Child-Pugh C: there is no data available
g Pregnancy It should be avoided if there are other alternatives
Breastfeeding It should be avoided
Dosing for adults IV., 100-150 mg daily (by infusion for 1 h)
sl (e el Neonates: 4 to 10 mg/kg daily, in one dose. ) A A .
> 4 months of age (< 40 kg): 2-4 mg/kg daily, in one dose; > 40 kg: 100 mg daily
A It is not absorbed when administered orally
D Low penetration into the CNS
M Degradation in tissues
@ E Renal (<10% unmodified); biliary (15%)
s . Kidney failure: no changes, no dose-adjustment required. In HD or CAPD < 5% is dialyzed
ﬁ b Liver failure: no changes, no dose-adjustment required
% Pregnancy It may be used when it is strictly necessary
<

Contraindicated

Formulations

AmB-D AmB- L AmB-CL

Dosing for adults

IV., 0.4-1 mg/kg daily IV., 3-5 mg/kg daily IV., 3-5 mg/kg daily

Dosing for children

IV., 0.4-1 mg/kg daily IV., 3-5 mg/kg daily IV., 3-5 mg/kg daily
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FLUCONAZOLE

IV. and OA. (high)

Very broad. High penetration into the CNS

Hepatic (10% [CYP34A4])

miz|o|>

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

Adjustment

Kidney failure: GF > 50: 100-400 mg/kg daily; GF 10-50: half dose; GF < 10: half dose. In HD 50% is dialyzed: 100-400 mg/kg daily (post-HD).
In CAPD: 50-200 mg/kg daily. In CRRT: 200-400 mg/kg daily

Liver failure: Child-Pugh A: no dose-adjustment required; Child-Pugh B, Child-Pugh C: last alternative, monitor liver function and consider
dose-adjustment

Pregnancy

It should be avoided if there are other alternatives

Breastfeeding

It can be used

Dosing for adults

OA., 50-880 mg daily; IV., 50-800 mg daily
A loading dose is required for shock/severe sepsis: 800 mg (12 mg/kg)

Dosing for children

> 1 year of age, 3-12 mg/kg daily; neonates 6-12 mg/kg daily

ITRACONAZOLE

A

IV. and OA.

D Low. It does not penetrate the CNS

M Hepatic, extensive via CYP34A4, CYP3A5, hydroxy-itraconazole metabolite (similar activity to that of fluconazole)

E Renal (< 1% unmodified, 40% metabolites); biliary (55% metabolites)
Kidney failure: IV. dosage form contains cyclodextrin, which accumulates in case of kidney failure (no > 2 weeks). GF > 10: no change (IV.
dosage form should not be used if GF < 30, in such case, oral dosage form should be used instead, 50-100 mg daily); GF < 10: half the oral
dosage form dose. In HD < 5% is dialyzed, 100 mg/12-24 h oral dosage form. In CAPD < 5% is dialyzed, 100 mg/12-24 h, oral dosage form.

Adjustment In CRRT: 100-200 mg/12-24 h, oral dosage form
Liver failure: available data on OA is limited. Administer with caution and monitor patients with liver failure. It should not be administered to
patients with increased hepatic enzymes or active hepatic disease, or those who have experienced hepatic toxicity with other drugs unless the
expected benefits outweigh the risk of liver lesion

Pregnancy It should be avoided if there are other alternatives

Breastfeeding

It should be avoided

Dosing for adults

OA., 200 g 3 times daily, 3 d, then 200 mg twice daily (55% bioavailability)
1V., 200 mg twice daily, 2-3 d, then 200 mg daily.
Administration of capsules dosage form is not recommended because absorption is low and very irregular

Dosing for children

> 5 years of age, 2.5 mg/kg twice daily

AZOLES
VORICONAZOLE

A

IV. and OA. (high)

D Very broad. High penetration into the CNS
M Hepatic, P-450 inhibitor
V., by CYP2C19, CYP3A4, CYP2C9. OA, by CYP3A4
E Renal (85% inactive metabolites, 2% unmodified); fecal (20% inactive metabolites)
Kidney failure: OA no changes
IV.: the diluent may accumulate (cyclodextrin); GF > 50, 4 mg/kg twice daily; GF 10-50: IV. dosage form should not be used; GF < 50
(cyclodextrin accumulation with V. dosage form), oral dosage form should be used instead, 200 mg twice daily; GF < 10: oral dosage form
P — should be used instead, 200 mg twice daily. In HD: it is not dialyzed, oral dosage form should be used instead, 200 mg twice daily. In CAPD: it
J is not dialyzed, oral dosage form should be used instead, 200 mg/12h. In CRRT: oral dosage form should be used, 200 mg twice daily
Liver failure: IV.: Child-Pugh A and B: 6 mg/kg twice daily, for two dosis, and 2 mg/kg twice daily (50% dose reduction). OA: Child-Pugh A and
B: 400 mg/kg twice daily, for two dosis (> 40 kg), and 100 mg twice daily (50% dose reduction); Child-Pugh C: it should be avoided, there are
no available studies on this population.
Pregnancy It should be avoided if there are other alternatives

Breastfeeding

It should be avoided

Dosing for adults

1IV., 6 mg/kg twice daily for 1 d, then 4 mg/kg twice daily
OA., > 40 kg, 400 mg twice daily for 1 d, then 200 mg twice daily; < 40 kg, 200 mg twice daily for 1 d, then 100 mg twice daily 95%
bioavailability; when administered with meals, it is reduced by 20-30% (it should be administered with an empty stomach)

Dosing for children

IV., 2-12 years of age or 12-14 years of age weighing < 50 kg: 9 mg/kg twice daily for 1 d, then 8 mg/kg twice daily
OA., 9 mg/kg twice daily (maximum dose: 350 mg twice daily)
Children > 12 years of age weighing > 50 kg, or > 15 years of age, same dose as for adults

POSACONAZOLE

A OA. and IV.
D Broad
M Hepatic (by glucoroconjugation); inactive metabolites, CYP3A4.
E Renal (14% inactive metabolites); fecal (77%, 66% unmodified)
Kidney failure: GF > 50: 300 mg daily; GF 10-50: 300 mg daily; GF < 10: 300 mg daily. In HD: it is not dialyzed, 300 mg daily. In CAPD: 300 mg
Adjustment daily. In CRRT: 300 mg daily
Liver failure: no changes, no dose adjustment required.
Pregnancy It should be avoided if there are other alternatives

Breastfeeding

Contraindicated

Dosing for adults

OA.,, Suspension (40 mg/mL): 400 mg twice daily, with a meal (200 mg 4 times daily if taken without a meal)

OA., 200 mg 3 times daily (with a meal) for prophylaxis

Delayed release tablets (100 mg):300 mg twice daily, then 300 mg daily, for prophylaxis

1V., 300 mg twice daily, then 300 mg daily (for prophylaxis). It should be taken for 7-10 d to achieve a stable condition.

It should be taken for 7-10 d to achieve a stable condition. No IV. dosage form.

When taken with meals (preferably fat meals), absorption is significantly increased.

On the contrary, absorption is reduced by increased gastric pH (antacids, H antagonists, proton pump inhibitors) and Grade I-Il mucositis.

Dosing for children

There are no available data

ISAVUCONAZOLE

A

IV. and OA.

Broad, even though it is reduced in the CNS

Hepatic, by CYP3A4, CYP3A4, CYP3A5

D
M
E

<1% in urine. Degradation products in urine

Adjustment

Kidney failure: no changes. IV.: GF > 50: 200 mg daily; GF 10-50: 200 mg daily; GF <10: 200 mg daily. In HD: 200 mg daily. In CAPD: 200 mg
daily. In CRRT: 200 mg daily

Liver failure: no dose adjustment is required in patients with mild or moderate liver failure (Child-Pugh A and B). There is no experience with
severe liver failure (Child-Pugh C).

Pregnancy

Teratogenic

Breastfeeding

Contraindicated

Dosing for adults

1IV., and OA.; 200 mg 3 times daily, for the first 48 h (6 doses), then 200 mg daily, starting 12-24 h after the loading dose

Dosing for children

There are no available data
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A IV. and OA.

D High penetration into the CNS

M Very low. In the digestive tract, by the action of gut flora, a little portion is converted into 5-fluoracil, which is probably

responsible for myelotoxicity (with plasma 5-flucytosin level > 100 mg/L, 5-fluoracil level is > 1 mg/L)

2 E Renal: 85-90% (GF) unmodified, urine concentration (peak) > 1g/L; fecal: 10% unmodified.
7}
E Kidney failure: GF > 50-90: 25 mg/kg/6 h; GF 10-50: 25mg/kg twice daily; GF < 10: 25mg/kg daily. In HD: 25 mg/kg daily, the dose
= Adjustment should be administered after dialysis on the day dialysis is performed. In CAPD: 0.5-1 g/d. In CRRT: 25 mg/kg twice daily
s Liver failure: no changes
wn

Pregnancy It should be avoided if there are other alternatives

Breastfeeding Contraindicated

Dosing for adults OA. or IV,, 25 mg 4 times daily (80% bioavailability), for IV.: administer for 20-40 min

Dosing for children OA. 50-100 mg/kg daily in 4 doses

Adapted from: Mensa-Pueyo J. et al.; Gilbert DN et al,; Ruiz-Camps |. et al.; Cuenca-Estrella M.; Lewis RE.; Bellmann R et al?%77.7680299300,

A: Administration; D: Distribution; M: Metabolism; E: Excretion; AmB-D: Amphotericin B deoxycholate; AmB-L: Liposomal amphotericin B; AmB-CL: Amphotericin
B lipid complex; GF: Glomerular filtration; IV.: Intravenous administration; OA: Oral administration; d: Days; h: Hours; g: Grams; mg: Milligrams; kg: Kilograms; HD:
Hemodialysis; CAPD: Continuous ambulatory peritoneal dialysis; CRRT: Continuous renal replacement therapy; CNS: Central nervous system.

Table 9. Risk factors for the development of Candida spp. IFDs in pediatric population33°.

growth are underdeveloped.
»  Physiological changes: endocrine dysfunctions or administration of steroids.
»  Therapy with antibiotics: altered normal bacterial microbiota.

immunity.

-« PN
»  Prior abdominal surgery.
< MV.

«  Candida multicolonization.

« Age: neonates and breastfeeding infants, because the microbiota and local immune systems that limits

«  Malnutrition or altered immunity: hypovitaminosis, malignancies and diseases or treatments that alter cell

« A breach in the body’s natural barriers: use of external devices such as CVCs and peritoneal catheters,
valvular prostheses or any material placed on the muscles, skin, bloodstream or the CNS.

Adapted from: Figueras C et al**°.
CVC: Central venous catheter; CNS: Central nervous system; PN: Parenteral nutrition; MV:

Table 10. Risk factors for neonatal candidiasis®.

Ges‘tat‘ional age Weight (incidence) Antimicrobial Immunomodulating
(incidence) drugs drugs
e Very high risk (> 20%): | = High risk (> 10%): e 3dand 4t + Anti-H, .
< 25 weeks of age. <750 g. generation + Corticosteroids. .
« High risk (10-20%): *  Medium risk (5-10%): cephalosporins. .
25-26 weeks of age. 750-999 g. « Carbapenems.
«  Medium risk (5-10%):
26-27 weeks of age. .
« Low risk (5%):
>28 weeks of age. .

Mechanical ventilation.

Concomitant diseases

Necrotizing enterocolitis.

Intestinal perforation.
Congenital
gastrointestinal
disorders.

Prior bloodstream
infections.

Congenital cutaneous
candidiasis in preterms.
Hyperglycemia.

CVC.

Orotracheal
intubation.

CVC colonization.
PN.
Multicolonization.

Adapted from: Kaufman DA%,
CVC: Central venous catheter; PN: Parenteral nutrition.
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