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Abstract: Aim: to identify the epidemiology of fungal infections in the pediatric service of a 

reference hospital for the treatment of cancer for 2016 to 2019, through the dispensing of 

antifungal drugs by the hospital pharmacy. Methods: Retrospective cohort analysis of 1.211 

antifungal requests. Results and Discussion: 1.211 treatments with antifungal agents were 

performed in the period, with 71.9% of cases treated with empirical therapy, 64.1% of cases 

of mucocutaneous candidiasis and with the use of nystatin in 48.6% of cases. There were 114 

episodes of IFIs, in which probable fungal pneumonia represented 40.4% of the therapeutic 

indications, based on suggestive tomographic images and clinical and epidemiological criteria 

in 40.3% of cases. Conclusions: There was an agreement between the epidemiology of 

fungal infections and the worldwide epidemiology, but there was disagreement between the 

therapies applied in the study hospital and the recent guidelines. 
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INTRODUCTION 

Pediatric neoplastic disease is linked to inherited genetic factors or acquired 

mutations, and is therefore not a preventable disease. Data provided by the National Cancer 

Institute (INCA) estimate that, for each year of the 2020-2022 triennium, Brazil will have an 

incidence of 138,44 cancers per 1 million children and adolescents (0-19 years), totaling 

about 8.460 cases per year.1 In the population in question, the most common types of cancer 

are: leukemias, central nervous system tumors and lymphomas.2  

In the population of pediatric cancer patients, there is an increased risk of 

opportunistic infectious diseases, such as invasive fungal infection (IFI), defined as one that 

occurs mainly in immunocompromised and severely ill children. IFI is related to high 

morbidity and mortality, despite the availability of new antifungals. Other risk groups for IFI 

are: premature newborns, especially those weighing less than 1.5 kg; children undergoing 

treatment with bone marrow transplantation; long-term children in intensive care units (ICU); 

children with immunodeficiencies, such as those with HIV; or under treatment with 

immunosuppressants.3 

In recent years, IFI cases have increased due to clinical situations that cause 

severe and/or long-term neutropenia such as: treatment of hematological cancers; bone 

marrow and solid organ transplants; the occurrence of graft versus host disease (GVHD); 

corticotherapy; and the extensive use of immunosuppressants. In oncohematological patients, 

especially in children, the most common pathogenic fungi stand out, such as species of the 

genus Candida spp. and Aspergillus spp., verifying the emergence of cases diagnosed by 

species of “Candida non-albicans” and “Aspergillus non-fumigatus” due to the improvement 

in diagnostic tools and generalization of antifungal therapy.4 

The clinical presentation of IFIs can be nonspecific, atypical or insidious, which 

makes the diagnostic approach even more challenging. In addition, the amount of 

opportunistic fungi has been growing, and the etiological diagnosis, knowledge of regional 

epidemiology and patterns of sensitivity to antifungal agents are essential for therapeutic 

success.5 

In 2002, the Mycoses Study Group (MSG), along with other study groups, defined 

the IFIs according to three levels of probability for diagnosis in immunocompromised cancer 

patients, namely: “proven”, which needs the detection of the fungus by histological analysis 
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or culture of a clinical specimen, such as fluid or biopsy, from the infectious focus; 

“probable” or “possible”, where three elements are used: host factors that indicate it as a risk 

group; clinical signs and symptoms consistent with fungal infection; and mycological 

evidence using culture and microscopic analysis as diagnostic tests (eg galactomannan 

antigen search for Aspergillus spp).6 

The diagnosis of fungal infection made by detecting the fungus through culture 

and microscopy is considered the gold standard for diagnosis. In addition, other 

complementary diagnostic methods can be used, such as: radiological imaging studies and 

detection of fungal components (antigens, RT-PCR) in tissues, body fluids or blood. Studies 

demonstrate that cell wall polysaccharides of some fungi can be serum biomarkers of IFIs, 

highlighting methods of detection of galactomannan and β-d-glucan.7 

Studies show that the main antifungal agents used in oncohematological patients 

or those who have undergone organ transplantation are: fluconazole, itraconazole, 

voriconazole, posaconazole, caspofungin, micafungin, anidulafungin and amphotericin B and 

their formulations lipids.3 

Different antifungal use strategies  have been employed to reduce the negative 

impact on the prognosis of IFIs, including antifungal prophylaxis in high-risk hematologic 

patients, empirical antifungal therapy, preemptive therapy and the actual treatment of proven 

fungal infections. Regarding prophylaxis, it can be divided into two classes: primary and 

secondary. Primary prophylaxis should be indicated in patients at high risk for fungal 

infection who do not yet present clinical manifestations at the time of indication. In turn, 

secondary prophylaxis will be indicated after antifungal therapy in order to prevent the relapse 

of IFIs during a new period of risk.8 Empirical antifungal therapy consists of the early use of a 

systemic antifungal agent in neutropenic patients with persistent fever (afterwards 4 to 6 days) 

or recurrent despite the use of a broad-spectrum antibacterial regimen, which has no defined 

etiology.7 The targeted therapy itself will be used in patients with diagnostic confirmation of 

fungal infection based on the identification of the pathogen and the clinical condition and 

previous therapeutic history of the patient, however, it is a little used therapy, since the 

diagnosis of IFI in pediatric patients is complex due to the lack of specific radiological signs, 

low specificity of laboratory tests and limitations in the indication of invasive procedures.8 



 

 

 

Unimontes Científica, Montes Claros (MG), Brasil, v. 23, n. 2, p. 1-16, jul./dez. 2021  4 
 

 

The morbidity of immunocompromised patients with IFI is high. Studies indicate 

that, in patients with IFI by Candida spp, the lethality rate varies between 20% and 40%, 

while in patients with infection by Aspergillus spp. have the aforementioned rate between 

50% and 90%, with the highest lethality in patients with disseminated disease and/or 

involvement of the central nervous system.8 

Given the difficulties presented in the diagnosis of invasive fungal infections in 

pediatric oncohematological patients and their high morbidity and mortality, this study seeks 

to understand the epidemiology of fungal infections in pediatric patients, the diagnostic 

criteria used, the consumption of antifungal drugs and the evolution of infections invasive 

fungal diseases admitted to a state reference institution. 

The general objective was to identify the epidemiology of fungal infections in the 

pediatric service of a reference hospital for the treatment of cancer in the state of Goias, from 

2016 to 2019, through the dispensing of antifungal drugs by the hospital pharmacy. The 

specific objectives were: to define the epidemiological profile of pediatric patients at risk for 

invasive fungal infections, according to age group, gender, underlying disease, number of 

hospitalizations, medications used and other comorbidities; analyze the use of drugs involved 

in the treatment and prevention of fungal infections in pediatric patients undergoing cancer 

treatment; evaluate the justification for the use of antifungal agents, the diagnosis of fungal 

infection and the evolution of patients undergoing antifungal therapy; and provide data and 

information necessary for early diagnosis and adequate management for the treatment and 

better prognosis of fungal infections. 

 

METHODS 

Ethical issues: the study complied with the resolutions of the National Health 

Council (Resolution 466/2012) and was submitted to the Research Ethics Committee (CEP) 

of the ACCG, having ACCG-Hospital Araujo Jorge as the proposing institution. The number 

of the assent, given in the embodied opinion of the CEP, was 4.235.164. 

As the study was carried out by analyzing the forms of dispensing and use of 

antimicrobials, retrospectively, it was not necessary to apply the Informed Consent Form 

(FICF) for the participants involved. Patient data were managed and analyzed so as not to 

compromise their identity or integrity in any part of the process. 
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Inclusion Criteria: antifungal application forms for patients under 19 years of age, 

admitted to the HAJ wards and ICU between January 1, 2016 and December 31, 2019, who 

used at least one antifungal agent (nystatin, fluconazole, itraconazole, voriconazole, 

echinocandin or amphotericin) for a period of hospitalization between January 1, 2016 and 

December 31, 2019. 

Exclusion Criteria: patients aged 19 years or older; records of patients who did not 

present the patient’s age, date of admission and used of antifungal agents; records whose 

patients had not used at least one antifungal agent during their hospital stay; patients who do 

not have a diagnosis of cancer as their underlying disease.  

The present study is a retrospective cohort that analyzed all requests (n=1211) of 

antifungal agents for pediatric cancer patients hospitalized between January 2016 and 

December 2019 in an oncology reference unit in the state of Goias. 

Study location: since 1994, the Association for Combating Cancer of Goias 

(ACCG) has taken over the coordination and administration of the Population-Based Cancer 

Registry (RCBP) in Goias, integrating INCA’s information network. ACCG is a private, 

philanthropic institution, certified by the Ministry of Health (MH) as a Beneficent Entity for 

Social Assistance in Health, declared a Municipal Public Utility Entity; is affiliated with the 

Brazilian Association of Philanthropic Institutions to Fight Cancer (ABJFJCC). In Goias, 

Hospital Araujo Jorge, administered by ACCG, is the only High Complexity Care Center in 

Oncology by the Ministry of Health, and the only one in the Midwest Region authorized with 

the Pediatric Oncology and Bone Marrow Transplant Service. The Pediatric Oncology service 

at Hospital Araujo Jorge performed 38.458 outpatient care and 7.261 admissions (2.659 

patients) in the last 6 years (2014 to 2019), and of the patients seen during this period, 92.63% 

came form Goiania and other cities in Goias; and 7.37% from other 14 states of the 

Federation.9 

Data collection: since the release for the use of any antimicrobial in the institution 

is subject to the completion of a digital request (electronic form) generated at the time of 

medical prescription, containing the epidemiological data related to the patients, underlying 

disease and justification of the antifungal prescribed, for evaluation by the SCIH (hospital 

infection control service) auditor physician; this information was accessed via the available 
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institution information system (Omni and Tasy). Complementary data to the forms were 

accessed in the electronic medical record of the same information system.  

Variables analyzed: age group, gender, underlying oncological disease, type of 

treatment for fungal infection, diagnostic criteria used for fungal infections, suspected fungal 

infection, drug used for treatment, modification of the antifungal, evolution and outcome of 

the infection assumed fungal. 

Data analysis: breaking down the topics, the type of treatment for fungal infection 

was distributed into the following categories: prophylaxis, empirical therapy, preemptive 

therapy or targeted therapy. Regarding the diagnostic methods used, we have the following 

categorization: clinical-epidemiological, imaging, culture and microscopy studies, and the 

detection of the fungus components. Treatment behavior was stratified into: remission of the 

condition or lack of response. As for the addition or replacement of the prescribed antifungal, 

we have: yes or no; as to the reason for the modification, we have: not modified, new 

diagnosis of fungal infection, treatment intolerance, new fungal infection, retreatment. Cases 

of prophylactic use, without clinical fungal infection, were categorized with the topic: not 

applicable. 

The data obtained through the forms were tabulated using the Excel® program 

according to the aforementioned categories. In which parameter we had the distribution of 

categories, where the frequency of each category was computed, which will be broken down 

in the results of this study in the form of percentages. Quantitative variables will be described 

through distribution by mean, median and standard deviation. The significance level used in 

the study was ≤ 0,05 and a 95% confidence interval. Compliance with ethical principles is 

highlighted in this work, with the attachment of the CEP opinion at the end. 

 

RESULTS 

During the period from 2016 to 2019, 310 children were treated at the hospital in 

multiple admissions and used antifungal agents (1.211 times). Of these, 129 children (41.6%) 

aged between 5 completed years to 10 incomplete years, followed by 97 children (31.3%) 

aged between 10 completed years to 15 incomplete years, 65 patients (21.0%) between 15 

completed years to 19 incomplete years and 19 children (6.1%) between 1 completed year to 

5 incomplete years. Children aged between 0 months and 1 incomplete year did not use 

antifungal drugs in the period in question. 
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Graph 1 - Distribution by age group 

 
Source: prepared by the authors (2021) 

 

Of the total of 310 hospitalized patients in the period, 163 children (52.6%) were 

male, while 147 (47.4%) were female. Regarding the underlying oncological disease, 158 

children (51.0%) were diagnosed with leukemia (135 ALL and 23 AML); 72 children 

(23.2%) with central nervous system (CNS) tumors; 52 children (16.8%) with other solid 

tumors; 26 children (8.4%) with lymphomas and 2 children (0.6%) had bone marrow aplasia 

(BMA). 

Among the infections treat in 1.211 antifungal requests, mucocutaneous 

candidiasis, with or without mucositis, accounted for 776 cases (64.1%); probable fungal 

pneumonia, 46 cases (3.8%); invasive candidiasis, 44 cases (3.6%) and other mycoses, 7 cases 

(0.6%). As for the treatment of invasive aspergillosis, there were 25 cases (2.1%) of specific 

therapy with a diagnosis based on positive galactomannan and/or culture. The remaining 

patients were asymptomatic from the point of view of fungal infection, considering that 46 

(3.8%) used secondary prophylaxis for invasive aspergillosis (previous diagnosis) and another 

267 cases (22%) used primary prophylaxis for candidiasis. 

Regarding the use of antifungals, empirical treatment accounted for 870 cases 

(71.9%), followed by prophylactic use in 313 cases (25.8%) and only 28 cases (2.3%) of 
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antifungal use as directed therapy. No antifungal agents were requested as preemptive 

therapy. 

As for the diagnostic methods justified in antifungal requests, the clinical and 

epidemiological criteria were 1.140 cases (93.3%). Imaging studies (computed tomography) 

were 46 cases (3.8%), detection of fungus components (galactomannan) was found in 25 

cases (2%) and culture for fungi and microscopy in only 11 cases (0.9%). In total, 1.222 

diagnostic resources were used for 1.211 cases of antifungal therapy; thus, it is observed that, 

in some children, more than one diagnostic method was used. 

When evaluating the type of antifungal requested for use, nystatin was used in 588 

cases (48.6%); fluconazole accounted for 464 cases (38.3%); amphotericin deoxycholate was 

requested in 86 cases (7.1%); itraconazole, in 46 cases (3.8%); voriconazole, in 26 cases 

(2.1%); and only 01 case (0.1%) used anidulafungin (one echinocandin). 

 

Graph 2 - Distribution of antifungal treatments 

 
Source: prepared by the authors (2021) 

 

From the cases assumed infections that received antifungal therapy, 718 (59.3%) 

progressed to remission of the condition without description of change to the association of 

antifungal and 175 cases (14.5%) did not respond to therapy (therapeutic failure). 
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Of the 175 cases evaluated as therapeutic failure, in 174 cases, substitution or the 

addition of another antifungal agent was performed. Of the justifications for modifying 

therapy (174 cases), retreatment of fungal infection accounted for 82 cases (6.8%), followed 

by 68 cases (5.6%) of refractory fungal disease, and 65 cases (5.4%) of an assumed new 

diagnosis. Drug intolerance occurred in two cases (0.2%). 

 

Graph 3 - Reason for changing/adding antifungal 

 
Source: prepared by the authors (2021) 

 

 

During the study period, there were 114 episodes of invasive fungal infection 

(IFI), being: 32 cases of invasive candidiasis/sepsis (28.1%); 11 cases of fungal 

esophagitis/colitis (9.6%); 46 probable fungal pneumonias (40.4%) and 25 cases of invasive 

aspergillosis (21.9%). The IFIs were assumed by exclusive clinical-epidemiological criteria 

40 times (35.1%), by clinical-epidemiological criteria and suggestive image 46 times (40.3%), 

by positive fungal cultures (yeasts in automated blood culture) in 3 times (2.6%) and by 

positive serum galactomannan (cut off ≥ 500) in 25 times (22.0%). 
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Graph 4 - Distribution of invasive fungal infections 

 

 
Source: prepared by the authors (2021) 

 

For the treatment of IFIs, amphotericin B deoxycholate was used 81 times 

(71.0%); voriconazole, 26 times (22.8%); fluconazole was used 06 times (5.3%) and 

anidulafungin only once (0.9%). 

 

Graph 5 - Antifungal used in IFIs 

 
Source: prepared by the authors (2021) 

Of the assumed invasive fungal infections, 82 progressed to fungal remission 

(71.9%) and 32 cases (28.1%) were considered refractory fungal disease. Among the cases 
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refractory (32) to the use of antifungal agents, there were 18 deaths (56.2%). There were also 

8 deaths from other causes, among the cases of IFIs. 

 

DISCUSSION 

This study evaluated the epidemiology of fungal infections in the pediatric service 

of a reference hospital for the treatment of cancer in the state of Goias, from 2016 to 2019, by 

collecting data from the antifungal drug dispensing form in the hospital pharmacy. From 2016 

to 2019, the study hospital accounted for 4.830 pediatric admission, with an annual average of 

1.207 admission. Considering the 1.211 requests for antifungal agents in the same period, as 

one request for each hospitalization episode, the use of at least one antifungal agent is 

expected for one in four pediatric hospitalizations. During this same period, there were  169 

pediatric deaths in the study hospital, with an annual average of 42.2 deaths/yars. Thus, it is 

believed that four children die annually in the institution (10.65% of annual deaths) as a result 

of an invasive fungal infection. 

Regarding the population studied, of the 310 children who used some antifungal 

agent during hospitalization, 163 (52.6%) were male, with a prevalent age group ranging from 

5 complete years to 10 incomplete years (129 children - 41.6%), and the underlying 

oncological disease in 158 children (51.0%) was leukemia, mainly acute lymphoid leukemia 

(ALL) in 135 cases (85.4%). These characteristic are similar to the epidemiological profile of 

the disease in the pediatric population, as there is a higher incidence of ALL compared to 

other types of neoplasms.10 

Among the types of antifungal treatments used, empirical therapies were the 

majority (71.9%), followed by prophylaxis (25.8%). Directed treatments, that is, those in 

which fungus components are detected or in which there is a positive culture for fungi, 

accounted for only 2.3% of cases. Castagnola et all.11 (2006), in a study carried out in 

pediatric onco-hematological treatments centers in Italy, found that most cases of fungal 

infections were reported as proven and received targeted therapy. 11 In a brazilian study, 

Brandi (2019) observed that a minority of patients had proven fungal infection (36%) and 

received targeted therapy, similarly to the data found in our study - 2.3%.8 

The most recent guidelines recommend, as preferred diagnostic procedures (gold 

standard), blood culture and microscopy for fungi, in addition to radiological imaging 

studies12 and other known methods for detecting fungus components, such as serum 
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galactomannan, (1,3)-β-D-glucan and the polymerase chain reaction - PCR, considered 

complementary.13  

In the study hospital, the ELISA for galactomannan, the only test available for 

detecting fungus components, has been carried out at the institution since 2015, with an 

average of 463 tests per year in the period from 2016 to 2019. However, this diagnostic 

method, together with the culture and microscopy for fungi, occurred in only 2.9% of cases, 

pointing to the need to optimize the indication and diagnostic resources performed in 

pediatrics. 

Of the fungal infections treated during the study period, mucocutaneous 

candidiasis, associated or not with mucositis, accounted for the majority of diagnostic 

justifications in antifungal requests (64.1%). Probable fungal pneumonia was the second 

highest justification (3.8%), followed by invasive candidiasis (3.6%) and invasive 

aspergillosis (2.1%). 

Infections associated with the genus Candida spp. in the study, they account for 

64.7% of the cases. Similar to these results, other studies highlight Candida spp. as the most 

frequent pathogenic fungi in humans and indicate that mucositis is a very common side effect 

of chemotherapy treatment in children, which may or may not be associated with 

moniliasis.4,14 This explains why, despite the availability of some diagnostic methods in the 

hospital, most fungal infections were treated and prevented by clinical and epidemiological 

criteria (93.3%), contrary to the recommendations of the guidelines. 

In primary prophylactic therapy with antifungals, the guidelines recommend the 

use of the following drugs: fluconazole, micafungin and liposomal amphotericin B.12 Our 

study found the frequent use of nystatin (48.6%) as primary antifungal prophylaxis in 

leukosis, a practice of low evidence scientific and not recommended. Studies show that, with 

regard to colonization by fungi, fluconazole did not demonstrate superiority over nystatin; 

however, with regard to invasive fungal infection, fluconazole showed better results, and is 

therefore the drug of first choice in antifungal prophylaxis.15 

With regard to mucocutaneous candidiasis, the reference hospital in this study has 

this infection as the first position in the diagnosis of fungal infections (64.1%). In most cases, 

it appears, also, that the most used drugs are those related to the prophylaxis and/or treatment 

of mucositis, being, therefore, nystatin in first place with 588 prescriptions and fluconazol in 
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second place with 464 prescriptions in the period. These data are in line with the proposed 

literature, evidencing here the study by Flynn et al.16 (1999) in which these two drugs are the 

most used for this pathology.16  

However, contrary to the prescriptions being in agreement with the proposed 

literature, the first treatment option does not coincide. In the study by Flynn et al., we have a 

remarkable superiority of fluconazole over nystatin (almost double) in the clinical cure rate. 

Knowing this superiority in treatment, the preferential and, quite significant, use of nystatin in 

the context of the reference hospital in Goias for the management of cases of mucocutaneous 

candidiasis in immunosuppressed pediatric patients due to cancer history is questioned.16 

Regarding the use of empirical therapy, our study found amphotericin B 

deoxycholate (ABD) as the most used antifungal. Studies indicate that ABD almost always 

results in some degree of renal dysfunction due to its nephrotoxicity.17 Taking this into 

account, the use of liposomal amphotericin B is recommended.15  

Invasive fungal infections, of greater clinical and epidemiological importance, 

occurred in a total of 114 episodes (9.4%) of all cases analyzed in this study. Considering all 

hospitalizations of children in the four years studises - 4.830 admissions, we have an even 

lower percentage: 2.3%.  

In terms of the type of infection, they were represented in four groups: probable 

fungal pneumonia with 40.4% (46 cases), followed by invasive candidiasis associated with 

sepsis with 28.1% (32 cases) and esophagitis/colitis with 9.6% (11 cases); and invasive 

aspergillosis with 21.9% (25 cases). 

When analyzing the diagnostic criteria of the IFIs, again, it is noticed the 

predominance of purely clinical-epidemiological criteria in 35.1%, or even associated with 

suggestive diagnosis by radiological imagem (40.3%) as in the total cases studied. The 

positive result of galactomannan was reported in 22% of the cases, a percentage considered 

low compared to clinical and imaging criteria, as it is an effective diagnostic method available 

in the service. Fungal culture was used in only 3 cases, 2.6%, being the least used method to 

confirm the diagnosis of IFIs. Knowing that the use of imaging to complete the diagnosis was 

the most used method in the study hospital, we have a contradiction regarding the most 

current guideline in which Groll et al.12 shows that imaging findings are generally non-

specific for fungus and that, particularly in children under 5 years of age, the typical signs of 
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fungal pneumonia may not be found, with signs similar to nodules of soft tissue masses being 

more common.12 

Regarding the treatment of the invasive infections, amphotericin B deoxycholate 

was the drug most used by the mentioned service, occurring in 71% of the prescriptions. Next 

to it are: voriconazole, fluconazole and anidulafungin. In a study by Cohen-Wolkowiez et 

al.15 it was noted that the use of amphotericin B deoxycholate has decreased due to the 

emergence of antifungal agents with better safety profiles. Although amphotericin 

deoxycholate is better tolerated in children than in adults and comparative studies with its 

lipid formulations (complex lipid or liposomal amphotericin) do not change mortality, 

guidelines recommend the use of lipid amphotericin for neutropenic children in chemotherapy 

treatment.15 

Blyth et al.18 (2007) showed that despite constant improvements in supportive 

care, the mortality rate from IFIs is still considered high and quite costly to health systems. In 

congruence with the study by Blyth, a similarity with this high mortality rate (56.2%) was 

found in the HAJ for children with IFIs refractory to antifungal therapy, with 18 deaths in 32 

recurrences.18  

In the same period of 2016 to 2019, there were 169 pediatric deaths in the study 

hospital, with an annual average of 42.2 deaths/year. Thus, it is believed that four children die 

annually in the institution (10.65%) of annual deaths) as a result of an invasive fungal 

infection. 

 

CONCLUSION 

Fungal infections assumed in the pediatric service of the cancer hospital studied 

are epidemiologically associated with cases of onco-hematological disease (leukemia), 

primarily by clinical and epidemiological criteria, through the prophylactic and empirical use 

of low-spectrum antifungal agents (fluconazole and nystatin). The use of empirical therapies 

prevails, which are not appropriate to define the indicated antifungal drugs, adequate period 

for use, and the need for retreatment or therapeutic association. 

The diagnostic resources available at the unit for invasive fungal infections are 

scarce and focus on radiological imaging exams and dosage of galactomannan, considered 

complementary exams, which do not support a targeted and effective therapy. 
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There is a need for adjustments in the recommendations of antifungal prophylaxis, 

especially in the use of nystatin, and empirical therapy with amphotericin deoxycholate and 

its complications, according to the most recent guidelines, with regard to target patients for 

this type of treatment. Preferably, ensure the use of safer and more effective therapeutic 

options such as echinocandins in invasive candidiasis, voriconazole in invasive aspergillosis 

and lipid formulations of amphotericin in other systemic mycoses. 

Finally, finding high mortality rates from IFIs both in the study hospital and in the 

literature, we suggest coordinated actions to optimize the therapeutic and diagnostic resources 

of IFIs in high-risk patients, to reduce hospital costs and improve survival and care palliatives. 
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