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 This study presents data on the incidence of candidemia in a Portuguese oncology 

hospital during a 6-year period. The species distribution and their antifungal susceptibility, 

as well as the clinical outcomes associated with candidemia were evaluated. A total of 

119 episodes were reported, with the majority occurring among patients older than 56 

years. The most common underlying medical conditions were solid tumors (64.5%) and 

hematological disease (28.2%). The most frequent species found was  Candida albicans  

(48.7%), followed by  C. parapsilosis  (20.2%),  C. tropicalis  (8.4%),  C. krusei  (6.7%) 

and  C. glabrata  (5.0%), but  Saccharomyces cerevisiae  and  Rhodotorula mucilagi-
nosa  were also isolated.  Candida albicans  was more frequently associated with solid 

tumors of the gastrointestinal and genitourinary tracts and breast ( P  = 0.005), while non -
C. albicans Candida  species were most frequently recovered from hematological patients 

( P  = 0.007). The mortality rate associated with candidemia was 31.9% ( P  = 0.016). All 

 C. albicans  and  C. parapsilosis  isolates were susceptible to fl uconazole, voriconazole 

and itraconazole. Resistance to caspofungin was only observed in  C. albicans  and in the 

 R. mucilaginosa  isolates. Posaconazole was active against all  C. parapsilosis  isolates 

tested but resistant strains were found among  C. albicans  (4.9%),  C. tropicalis  (12.5%), 

 C. krusei  (25%) and  C. glabrata  (50%). This study provides useful information regarding 

the local epidemiology of candidemia in cancer patients.  
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treatment of invasive fungal infections, candidemia has 

been associated with the highest crude mortality rate of all 

bloodstream infections and even in non–neutropenic 

patients, the crude mortality of candidemia may exceed 

50% [ 4 ]. Cancer chemotherapy, neutropenia, organ trans-

plantation, indwelling catheters and devices, autoimmune 

diseases, burns, antimicrobial therapy, abdominal surgery, 

radiotherapy, and intensive care are among the main 

risk factors predisposing for  Candida  infections [  5  –  7  ]. 

 Candida albicans  is the most frequently isolated species 

from deeper tissue, blood and organs. According to recent 

literature, although  C. albicans  remains the most common 

fungal isolate from blood, several studies have detected a 

trend toward an increased prevalence of other  Candida  spe-

cies [  8  –  10  ]. Compared to 20 years ago, a larger proportion 

of  Candida  bloodstream infections is presently caused by 
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Correspondence: Célia Pais, CBMA-Centre of Molecular and Environ-

mental Biology, Department of Biology, University of Minho, Campus 

de Gualtar, 4710-057 Braga, Portugal. Tel: +351 253604312; Fax: +351 

253678980. E-mail: cpais@bio.uminho.pt

 Introduction 

 Candidemia is one of the most frequent fungal infections 

in hospitalized patients, often associated with a prolonged 

hospital stay and signifi cant mortality rate. In fact, over the 

past two decades the incidence of  Candida  bloodstream 

infections among immunocompromised patients has increased 

15 to 20-fold [ 1 ] and is presently the third most common 

nosocomial infection in the United States [  1  –  3  ]. Despite 

the widespread use of antifungals for prophylaxis and 
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 C. glabrata  in the United States [ 7 ] and by  C. parapsilosis  

and  C. tropicalis  in European, Canadian and Latin 

American hospitals [ 8,   11  –  13  ] An increasing incidence of 

non- C.  albicans  candidemia has been reported mainly in 

cancer patients with hematologic malignancies [  14  –  16  ]. In 

Portugal, the candidemia rate found in acute leukemia 

patients (6.3%) was similar to rates published in the 

literature and  C. parapsilosis  was present in one third 

of the cases studied [ 17 ]. However, data related to the 

epidemiology of candidemia in oncological patients in our 

country are scarce. The present study was performed in 

an oncology hospital in Lisbon, during a 6 year period, 

and its main objective was to evaluate the local epidemiol-

ogy of candidemia in oncological patients, namely the 

incidence of  Candida  species and distribution, their 

 in vitro  antifungal susceptibility, and the clinical outcomes 

associated with this infection.   

 Materials and methods  

 Study population and defi nitions 

 The survey was performed from 2002 to 2007 in a 280-bed 

central oncology hospital in Lisbon, Portugal during the 

course of a surveillance program. This hospital has an 

average occupation rate of 80% and during the study 

period, a mean number of 9828 patients/year were hospi-

talized. The average hospitalization period was 80,214 

days/year or 8.1 days/patient. A mean of 164,826 patients/

year were treated in ambulatory care. This hospital pro-

vides care to patients from the central and southern areas 

of the country, as well as patients from the Azores and 

Madeira Islands. The incidence of candidemia was calcu-

lated per 1000 hospital admissions and per 1000 patient-

days, the last calculated as the difference between the date 

of admission and the date of collection of a positive blood 

culture [ 5 ]. An episode of candidemia was defi ned as 

the fi rst isolation of any  Candida  species from the blood 

and did not include positive cultures obtained only from 

catheters, with no associated blood culture. Candidemias 

that occurred �30 days after the initial case were counted 

as new cases. Cases occurring either prior to or within 

2 days of hospital admission were considered outpatient 

acquired [ 5,  18 ]. Demographic and clinical data were 

recorded and included ward, age, gender, day of yeast 

isolation, underlying disease, clinical outcome and the 

presence of a central venous catheter.   

 Yeast culture and identifi cation 

 Yeasts were isolated in blood cultures incubated on 

BACTEC 9240 System (Becton Dickinson, Sparks, MD), 

or from catheters by seeding it in Sabouraud agar with 

chloramphenicol (Difco, Detroit, MI) and blood agar 

(bioMérieux SA, Marcy-l’Etoile, France). Yeasts were 

identifi ed by using ID 32 C strips or VITEK YBC identi-

fi cation cards (bioMérieux SA) and typed by molecular 

fi ngerprinting with primer T3B [ 19 ]. When conclusive 

identifi cation could not be obtained with these methods, 

isolates were identifi ed by sequencing the D1/D2 region of 

26S rDNA gene as described by Sampaio  et al . [ 20 ]. Iso-

lates were stored at −70°C in 10% (v/v) sterile glycerol.   

 Antifungal testing 

 Susceptibility of yeast isolates to caspofungin, posacon-

azole, itraconazole, voriconazole, fl uconazole and ampho-

tericin B was determined. Minimal inhibitory concentrations 

(MICs) were calculated by using the E-test diffusion 

method according to the manufacturer’s instructions (AB 

BioDisk, Solna, Sweden). The MIC interpretative break-

points (μg/ml) used for itraconazole, voriconazole and fl u-

conazole were those suggested by CLSI [ 21 ]. Interpretative 

breakpoints for amphotericin B and posaconazole have 

not been established yet and  Candida  strains with MICs 

�2 μg/ml for amphotericin B and �1μg/ml for posacon-

azole were considered as susceptible [ 22,  23 ]. Regarding 

caspofungin, strains with MICs >2 μg/ml were considered 

to have reduced susceptibility [ 24,  25 ]. MIC 
50

  and MIC 
90

  

were defi ned as the concentrations of each antifungal agent 

necessary to inhibit 50% and 90% of the isolates.   

 Statistical analysis 

 The Pearson chi-square test or the Fisher Exact Test for 

22 tables were used to compare proportions and analyze 

differences in species distribution. Two-sided  P- values 

from tests were used to summarize the comparability and 

a 5% signifi cance level was set. The SPSS v15.0 program 

for Windows was used to perform the statistical analysis.    

 Results  

 Clinical and demographic data 

 During the period of study, 421 cancer patients showing 

clinical signs and symptoms of infection were screened for 

the presence of yeast in different body fl uids and secre-

tions, as needed for diagnostic purposes. From these, 110 

(26.1%) patients had positive yeast blood cultures and were 

diagnosed as having candidemia. A total of 119 episodes 

of candidemia were reported during the six years. In the 

fi rst two years of the study (2002 and 2003), the number 

of candidemias was high (27 and 26 cases, respectively), 

decreasing markedly to 2005 and keeping approximately 

the same values until 2007 ( Table 1 ).  
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  Of the 110 patients, 90 (81.8%) were adults with an 

average age of 56 years and 20 (18.2%) were children S 15 

years, with an average age of 8 years. Sixty-two (56.4%) 

patients were females, ranging in age from 1 to 90 with a 

median age of 53 years and 48 (43.6%) were males, rang-

ing in age from 2 to 93 years with also a median age of 53 

years. The majority of candidemia cases ( n  = 74; 62.2%) 

occurred among patients aged 45 years and older. Thirty 

four (28.6%) cases occurred in patients older than 65 

( n  = 31; 28.4%). Fifty two isolates were recovered from 

males and 67 from women ( Fig. 1 ).  

  Twenty-six percent of the candidemia cases were diag-

nosed in non-hospitalized individuals or within 48 h of 

the hospitalization of the patients, indicating outpatient-

acquired candidemia. However, candidemias in cancer patients 

were mainly nosocomial infections (74%). The median 

time between admission and date of a positive blood 

culture for yeasts among the 88 hospitalized patients was 

13 days (range 3–133 days). The median duration of 

hospitalization in the period of occurrence of candidemia 

was 41 days (range 3–351 days), with an average of 

42 days. According to these values, the incidence of 

candidemia and nosocomial candidemia were respectively, 

2.02 and 1.49 per 1,000 hospital admissions. 

 Forty-two percent ( n  = 50) of the patients had a previous 

hospitalization within a two month period preceding can-

didemia. In fi ve cases (4.5%), previous colonization with 

 Candida  spp. was detected in other body sites of the 

patients. Sixty seven (56.3%) of the 119 candidemia cases 

occurred in patients with a central venous catheter.   

 Medical conditions of the patients 

 The most common underlying medical conditions of the 

patients with candidemia were solid organ tumors noted in 

64.5% ( n  = 71) of the cases, hematological/immunological 

disorders in 28.2% ( n  = 31) and unspecifi ed disease in 

7.3% ( n  = 8) of the cases. 

 Solid tumors were mainly located in the gastrointestinal 

tract ( n  = 26; 36.6%), breast and genitourinary tract ( n  = 20; 

28.2%), head/neck and central nervous system ( n  = 11; 

15.5%) and other different locations ( n  = 14; 19.7%). The 

incidence of candidemia in this group of patients was 1.3 

per 1,000 hospital admissions. The median time between 

admission and date of a positive yeast blood culture was 13 

days, and the median duration of the hospital stay was 33 

days. All these patients belonged to a risk group for candi-

demia, i.e., in 42% related had a previous hospital stay and 

in 51.9% of the cases there was the presence of central 

venous catheters, but no positive associations were found. 

In 31 (40.3%) cases, patients died in a period shorter than 

30 days after the fi rst positive blood culture ( P  = 0.016). 

 Among the patients with hematological malignancies, the 

majority had leukemia ( n  = 21; 67.7%) and 32.3% 

Fig. 1 Age and gender of the patients with positive blood cultures (  Number of patients in each age group;  Females;  Males).

Table 1 Yeast species and number of isolates collected during the period 

2002–2007

Yeast species 

(Number of isolates)

Years

2002 2003 2004 2005 2006 2007

C. albicans (n = 58) 10 6 14 8 9 11

C. famata (n = 2) 1 1 0 0 0 0

C. glabrata (n = 6) 1 2 0 1 2 0

C. guilliermondii (n = 2) 0 2 0 0 0 0

C. krusei (n = 8) 1 3 2 1 0 1

C. lusitaniae (n = 1) 1 0 0 0 0 0

C. parapsilosis (n = 23) 8 6 1 1 4 3

C. tropicalis (n = 10) 3 2 1 1 2 1

Candida sp. (n = 4) 2 1 0 1 0 0

Rhodotorula 
mucilaginosa (n = 2)

0 1 0 0 1 0

Saccharomyces 
cerevisiae (n = 3)

0 2 1 0 0 0

Total 27 26 19 13 18 16
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hematological malignancies and 9 from patients with other 

pathologies.  Candida albicans  was the most frequently 

isolated species ( n  = 58; 48.7%), followed by  C. parapsi-
losis  ( n  = 23; 19.3%),  C. tropicalis  ( n  = 10; 8.4%), 

 C. krusei  ( n  = 8; 6.7%),  C. glabrata  ( n  = 6; 5.0%),  Candida  

spp. ( n  = 4; 3.4%),  C. famata  ( n  = 2; 1.7%),  C. guillier-
mondii  ( n  = 2; 1.7%) and  C. lusitaniae  ( n  = 1; 0.8%). 

Besides  Candida  species, three isolates (2.5%) were iden-

tifi ed as  Saccharomyces cerevisiae  and two (1.7%) as  Rho-
dotorula mucilaginosa  ( Table 1 ). 

 The distribution of the yeast species relative to the 

medical conditions of the patients is shown in  Fig. 2 . 

In patients with solid tumors,  C. albicans  represented 

55.8% ( n  = 43) of the yeast isolates, followed by  C. parap-
silosis  at 16.9% ( n  = 13),  C. glabrata  and  C. tropicalis  

each being recovered 7.8% ( n  = 6) and the other yeasts 

were less represented. It is noteworthy that in patients 

with hematological/immunological disorders the relative 

percentages of the species found was quite different, with 

 C. albicans  and  C. parapsilosis  representing 27.3% ( n  = 9) 

and 24.2% ( n  = 8), respectively,  C. krusei  15.1% ( n  = 5) 

and the other yeasts were also signifi cantly represented 

(33.4%). Eleven of the patients with hematological/immu-

nological disorders were children and the three isolates of 

 Saccharomyces cerevisiae  were recovered from this group. 

( n  = 10) suffered from lymphoma. The incidence of candi-

demia in this group of patients was 0.56 per 1,000 hospital 

admissions. The median time between hospital admission 

and date of positive blood culture was 17 days and the 

median duration of hospitalization during the period of the 

occurrence of candidemia was 30 days. Most of these can-

didemia cases ( n  = 23; 69.7%) occurred among patients who 

had central venous catheters and approximately half of them 

had a previous hospitalization period less than two months 

prior to the current admission. As above, no positive asso-

ciations were found ( Table 2 ). In fi ve cases (15.1%), patients 

died in a period shorter than 30 days after yeast isolation.  

  The median age was 56 years (range 2–93) among 

patients with solid tumors and 39 years (range 1–75) among 

patients with hematological malignancies. In the cases of 

unspecifi ed disease, the median age was 55 years (range 

5–85). When comparing adults vs. children and the type of 

tumor, hematological malignancies were more frequently in 

children ( P  = 0.002). Patients aged 45 years and older pre-

sented more incidence of solid tumors ( P  = 0.001) ( Table 2 ).   

 Etiology 

 A total of 119 yeast isolates were recovered, with 77 from 

patients presenting solid tumors, 33 from patients with 

Table 2 Patients characterization and association with different risk factors

Variables Solid tumors (%) Hematological malignancies (%) P-value

Demographic factors

Age

 Adult/children S 15 years 76.9/36.8 23.1/63.2 [0.002]

 � 45 years old/ � 45 years old 51.2/81.2 48.8/18.8 0.001

 � 65 years old/ � 65 years old 67.5/76.7 32.5/23.3 NS

Gender

 Male 66.7 33.3 NS

 Female 72.3 27.7

Predisposing conditions

 Central venous catheters 62.3 37.7 NS

 Gastrointestinal surgery 36.6 0.0 �0.001

 Previous hospital stay (�2 months) 64.7 35.3 NS

Time period until fi rst candidemia case

 � 48 hours 66.7 33.3 NS

 � 48 hours 70.9 29.1

Length of hospitalization period

 � 48 hours 56.3 43.8 NS

 3–20 days 83.3 16.7

 21–40 days 68.8 31.3

 41–60 days 66.7 33.3

 61–80 days 84.6 15.4

 81–100 days 50.0 50.0

 � 101 days 100.0 0.0

Death in a period � 30 days after yeast isolation 84.6 15.4 [0.016]

Overall mortality 78.1 21.9 [0.036]

Aetiological agent C. albicans 82.7 58.6 [0.007]

Aetiological agent non-C. albicansspecies 17.3 41.4

NS, Not signifi cant.
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Patients presenting solid tumors had a worse outcome than 

those with hematological malignancies ( P  = 0.036). Of the 

119 candidemia cases, 38 (31.9%) resulted in the mortality 

of the patient in a period �30 days after the fi rst yeast 

isolation in the blood culture ( P  = 0.016) ( Table 2 ). The 

overall mortality rate in a period �30 days after the recov-

ery of a yeast in blood cultures was 58.3% for patients 

infected with  C. albicans , 8.3% for patients infected with 

 C. glabrata , 11.1% for patients infected with  C. parapsi-
losis,   C. tropicalis , 5.6% for patients infected with  Can-
dida  spp. and 2.8% for patients infected with  C. krusei  and 

with  S. cerevisiae . Overall, a higher mortality rate was 

observed in patients infected with  C. albicans  than in 

patients infected with non- C. albicans  Candida  species and 

other yeasts, however no positive association was found 

when comparing these two groups.   

 Antifungal susceptibility of the isolates 

 The isolates were evaluated for their susceptibility to 

fl uconazole, voriconazole, itraconazole, amphotericin B, 

caspofungin and posaconazole ( Table 3 ). All  C. albicans  

and  C. parapsilosis  isolates were susceptible to fl ucon-

azole, voriconazole, itraconazole and amphotericin B. 

Resistance to fl uconazole, voriconazole and itraconazole 

was observed with  C. krusei  and  R. mucilaginosa  isolates. 

With respect to caspofungin, all the tested isolates were 

susceptible, except three  C. albicans  strains and two  

R. mucilaginosa  isolates which presented reduced suscep-

tibility to that antifungal. Posaconazole was active against 

100% of  C. parapsilosis,  95.1% of  C. albicans,  87.5% of 

 C. tropicalis , 75% of  C. krusei , and 50% of  C. glabrata  

strains. The susceptibility pattern of isolates from sequen-

tial infections to all the antifungals tested did not change.  

  The isolates of  S. cerevisiae  recovered in this study were 

not tested for antifungal susceptibility but it is important 

to emphasize the resistance of the two  R. mucilaginosa  

isolates to all antifungals tested.    

 Discussion 

 Candidemia is one of the most frequent life-threatening fun-

gal diseases, contributing to the morbidity and mortality of 

seriously ill patients. During a six-year survey, we found that 

the incidence of candidemia in an oncology hospital was 2.0 

cases per 1,000 hospital admissions a number much lower 

than the values reported by other authors in patients with the 

same underlying diseases [ 14 ] and lower than the 2.7 previ-

ously reported in an Portuguese epidemiological survey of 

fungemia in a general hospital [ 26 ]. In several studies the 

presence of a hematologic malignancy, long duration 

neutropenia and the use of a central venous catheter 

were described as potential risk factors for candidemia and 

The number of isolates from patients with unspecifi ed dis-

ease was much smaller (9) and in this group  C. albicans  was 

present in six (66.7%) of the cases,  C. parapsilosis  in two 

(22.2%), and  Rhodotorula mucilaginosa  in one (11.1%).  

  From the analysis of the species distribution over the 

different years of this study, we observed that the proportion 

 Candida albicans / non- C. albicans  Candida  species and 

other yeasts changed. In the fi rst two years, there was a 

higher number of non- C. albicans  Candida  species and 

other yeasts than  C. albicans  (10/17 in 2002 and 6/20 in 

2003). In 2004 and 2005, this ratio was the reverse, i.e., 14/5 

and 8/5, respectively. In 2006, the number was the same 

(9/9) and in 2007 again the number of cases of candidemia 

caused by  C. albicans  was higher than the number of can-

didemias caused by non- C. albicans   Candida  species ( Table 

1 ). We noted that  C. albicans  was more frequently isolated 

from patients with solid tumors of the gastrointestinal tract, 

breast and genitourinary tract ( P  = 0.005), while non- C. albi-
cans  Candida  species were more frequently found in hema-

tological patients ( P  = 0.007) and in those with head/neck 

and central nervous system tumors ( Table 2 ,  Fig. 2 ). 

 Six patients had more than one positive blood culture 

separated by at least one month. Four of these cases rep-

resented reinfection, two with  C. parapsilosis  and two with 

 C. albicans . In other patients,  C. parapsilosis  was isolated 

from the fi rst blood culture but  C. tropicalis  was present in 

the second. In another patient,  C. albicans  was isolated in 

the fi rst collection date and  C. krusei  was recovered in the 

second culture. Mixed infections with two different species 

also occurred,  C. albicans  and  C. parapsilosis  in two cases 

and  C. albicans  and  C. krusei  in another case.   

 Outcome 

 The crude mortality rate of cancer patients with candi-

demia in the period of study was 58.2% (64 patients died). 

Fig. 2 Distribution of yeast species by medical conditions of the patients 

with positive blood cultures.
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breakthrough candidemia [ 27,  28 ]. Our results demonstrate 

that a signifi cant number of yeast isolates were recovered 

from catheterized patients and the rate of catheter-associated 

candidemia was very similar to the data reported by Alm-

irante  et al . (57.4% vs. 56.3%) [ 18 ]. However, in contrast to 

previously published studies the presence of central venous 

catheters was not signifi cantly associated with candidemia 

in our study studies [ 18 ,  26  –    30  ]. We found that candidemia 

was mainly a nosocomial infection. Nevertheless, about 

26% of the cases were outpatient-acquired, a relatively high 

percentage when compared with the value reported in a 

similar study that 10% of candidemias in cancer patients 

occurred outside of the hospital [ 15 ]. The higher percentage 

observed in the present study may be related to the fact that 

most of the outpatients had short stays at the hospital in the 

60 days preceding candidemia. The length of hospitalization 

period though was not signifi cantly correlated with the 

development of candidemia. The majority of candidemia 

cases studied occurred in patients with solid tumors (64.5%). 

These fi ndings agree with a recent report from Pasqualotto 

 et al . [ 16 ] in which 77.1% of the cancer patients with can-

didemia had solid tumors, primarily of the alimentary tract. 

Our fi ndings indicate that, similarly to previous studies, gas-

trointestinal surgery might be a predisposing factor to the 

development of candidemia in patients with solid tumors 

[ 15,  31–  32 ]. In agreement with Pasqualotto  et al . [ 32 ], 

patients with hematological malignancies were younger 

(median age 39 years) in comparison with patients with solid 

tumors (median age 56 years). Interestingly, the median age 

of hematological patients in this study was similar to that 

found in a previous report in acute leukemia patients from 

a Portuguese hospital [ 17 ]. No national data from patients 

with solid tumors are yet available. Since most of the previ-

ous studies [ 14,  15,  33 ] have found a higher incidence of can-

didemia in patients with hematological malignancies, further 

investigations will be needed to determine whether the pres-

ent results refl ect only the characteristics of patients treated 

in the study hospital. The mortality rate associated with can-

didemia was 31.9%, slightly lower than reported in other 

studies [ 32,  34 ]. 

  Candida albicans  was the main cause of candidemia, 

accounting for 48.7% of the cases in the hospital surveyed, 

while  C. parapsilosis  (20.2%) was the second most common 

species causing bloodstream infections among the patients. 

 C. tropicalis ,  C. krusei  and  C. glabrata  together accounted 

for 20% of all the bloodstream infections recorded. Eight 

cases of  C. krusei  bloodstream infections were detected 

over the six years of the survey, which is a very high number 

when compared to other reports, considering that the popu-

lation in the present study was considerably smaller [ 18,  35 ]. 

According to previous reports,  C. parapsilosis  was 

also found to be the second most common isolate from 

blood in countries like Spain and Italy [ 13,  35 ]. Although as 
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observe that usually nonpathogenic yeast species like 

 Saccharomyces cerevisiae  and  Rhodotorula  mucilaginosa  

were detected in three and in two blood cultures, respec-

tively. Other authors have reported systemic infections due 

to these species [  40  –    43  ] and the extreme antifungal resis-

tance of  Rhodotorula  spp. to azoles and echinocandins was 

well documented by Lunardi  et al . [ 44 ]. 

 It is important to bear in mind some limitations of this 

study. First, the true incidence of candidemia in the group 

of patients considered might have been underestimated 

since we only considered positive blood cultures. It is 

known from recent clinical investigations that 30–50% of 

the patients with disseminated candidiasis may have nega-

tive blood cultures [ 1 ]. Second, the differences found 

between solid tumors and hematological patients may be 

related mainly to differences in the underlying disease as 

we did not have a control group without candidemia. Third, 

the small study population might have prevented some 

associations to reach statistical signifi cance. Nevertheless, 

our data confi rm the important role of  Candida  species as 

a cause of bloodstream infection in cancer patients. 

Although  C. albicans  was the most frequent species found, 

following a worldwide tendency, non- C. albicans  Candida  

species represented the main etiological agents of candi-

demia in this study and were signifi cantly associated with 

patients with hematological disease. The results here pre-

sented are an important contribution to the knowledge of 

the epidemiological situation regarding candidemia in 

cancer patients in our country and reinforce the need for 

monitoring species distribution and antifungal response.   
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