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a  b s  t r a  c t

Objectives: Candida spp. has been reported as one of the common agents of nosocomial

bloodstream infections and is associated with a  high mortality. Therefore, this study evalu-

ated  the clinical findings, local epidemiology, and microbiological aspects of candidemia in

eight  tertiary medical centers in the state of Parana, South of Brazil.

Methods:  In this study, we reported 100 episodes of candidemia in patients admitted to  eight

different hospitals in five cities of the  state of Parana, Brazil, using data  collected locally (2016

and  2017) and tabulated online.

Results: The incidence was found to be 2.7 /  1000 patients / day and 1.2 /  1000 admissions.

C.  albicans was responsible for 49% of all candidemia episodes. Cancer and surgery were the

two most common underlying conditions associated with candidemia. The mortality rate

within  30  days was 48%, and removal of the central venous catheter (p = 0.029) as well as

empirical or prophylactic exposure to antifungals were  both related to improved survival

(p  = 0.033).

Abbreviation: MIC, minimal inhibitory concentration.
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Conclusions: This study highlights the high burden and mortality rates of candidemia in

hospitals from Parana as  well as the need to enhance antifungal stewardship program in

the  enrolled medical centers.
© 2020 Sociedade Brasileira de  Infectologia. Published by Elsevier España, S.L.U. This is

an open access article under the CC  BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

The incidence of invasive infections by opportunistic fungi has

increased significantly in the past few decades. Candida albi-

cans remains the  most common species causing candidemia in

Latin America1 and in Brazilian hospitals,2,3 including in crit-

ically ill patients.4,5 Incidence of candidemia in Brazil ranges

between 2.0–5.4/10.000 patients/day.6,7 In our region, mortal-

ity rates of candidemia remain very high compared to those of

northern hemisphere countries. In fact, crude mortality rates

of candidemia in critically ill patients admitted to intensive

care units is  approximately 70%.3,4 An increasing incidence

of infections caused by Candida non-albicans, especially C.

tropicalis, C. parapsilosis, and C. glabrata, has been reported

in Latin America8 as well as in Brazil.9 The high prevalence

of C. parapsilosis candidemia in our region may  be due to

the suboptimal central line management as  this pathogen

is able to adhere to medical devices, causing primary blood

stream infections.10 Concerns about Candida resistance have

been discussed worldwide including Brazil, where antimi-

crobial stewardship strategies in tertiary care hospitals have

been recently addressed.11,12 Therefore, this study evaluated

the clinical findings, local epidemiology and microbiological

aspects of candidemia in eight tertiary medical centers in the

state of Parana, South of Brazil.

Materials  and  methods

A descriptive, observational study on candidemia was car-

ried out from January 1st 2016 through December 31, 2017 in

patients admitted to  eight hospitals in five different cities in

the state of Parana, Brazil.

Data  collection

Clinical and laboratory data of the first 100 sequential episodes

of candidemia in patients admitted to the  eight included hos-

pitals were collected. Patients with at least one positive blood

culture for Candida spp. were eligible for the study and only

the first candidemia episode of each patient was included. We

used a standard clinical form to collect clinical, epidemiolog-

ical, and laboratory information of all selected patients under

the following variables: demographics, underlying diseases,

exposure to risk factors, clinical manifestations, antifungal

therapy, and catheter management.

Patients were followed up to 30 days or until mortality,

whichever occurred first. All data were recorded in an elec-

tronic database, and statistical tests were performed using

the SPSS version 25.0.0.0 program. For survival analysis the

STATA/SE version 15.1 program was  used to compute log-rank

test. A p-value < 0.05 was considered statistically signifi-

cant.

The incidence of candidemia was calculated per 1000

patient/days and per 1000 admissions in all eight medical cen-

ters.

Identification  of  Candida  isolates

The isolates were identified by MALDI-TOF MS  (MicroFlex

LTD, Bruker, Bremen, Germany) using a  formic acid extraction

method according to described protocols.13,14 All isolates were

tested in triplicates, and only the spot exhibiting the highest

probability score of identification was considered. Data anal-

ysis was performed using the BiotyperTM 3.1 software (Bruker

Daltonics). Log score of ≥ 2 was accepted for species identifi-

cation according to the  manufacturer’s technical specification.

Additionally, for isolates exhibiting inconsistent identification

results by MALDI-TOF, species identification was carried out

by sequencing the internal transcribed spacer (ITS) of rDNA

region as  published by Merseguel et al.15

Antifungal  susceptibility  testing  of  Candida  spp.  isolates

Antifungal susceptibility tests for fluconazole (FLU, Sigma,

St. Louis, MO, USA), voriconazole (VOR, Sigma), anidulafun-

gin (Pfizer, USA), and amphotericin B (AMB, Sigma) were

performed by broth microdilution method using the Clinical

and Laboratory Standards Institute (CLSI) 2017 guidelines.16,17

The following drug concentration ranges were tested:

0.125–64 �g/mL for fluconazole (FLU) and 0.03–16 �g/mL for

voriconazole (VOR), anidulafungin (AND) and amphotericin

B (AMB) each. The minimum inhibitory concentration (MIC)

values for azoles and echinocandins were interpreted based

on clinical breakpoints following the CLSI M60 document,16

while isolates with MIC ≥ 2  �g/mL were considerate resistant

for AMB.18

Statistical  analysis

The statistical analyses were carried out using SPSS ver-

sion 25.0.0.0 program. Continuous and categorical variables

were analyzed using the Mann-Whitney and Fisher’s exact

tests, when applicable. Pearson’s chi-square test (�2) or  Fis-

cher’s exact test were used to assess the  association between

quantitative variables. For survival analysis, a  log-rank test

was  computed using the STATA/SE version 15.1 program. The

Kaplan-Meier curve was used to measure the effect of cen-

tral catheter removal and the previous use of antifungals on

patient’s survival. This was compared between patients who

had their catheters maintained versus patients with catheters
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removed for up  to  30 days (period that patients were observed)

and survival was  also  compared between patients who used

previous antifungal versus patients who did not use previous

antifungal whether the use was  prophylactic, therapeutic or

empirical. For  analyses, p < 0.05 was considered statistically

significant.

Results

The incidence rate of candidemia was 2.7/1000 patient/days,

and the overall incidence density was 1.2 per  1000 hospital

admissions. As  illustrated in Table 1, the  study group com-

prised 70  adults and 30 pediatric patients (age range 0–89

Table 1 – Epidemiological, clinical findings and outcome of 100 episodes of candidemia documented in eight medical
centers in the State of Parana (2016–2017).

TOTAL  (100)  Children (30) Adult (70) p-Value*

N  (%)  N (%) N (%)

Sex 0.161

Male 56  (56%) 20  (66.6%) 36 (51.4%)

Female 44(44%) 10  (33.3%) 34 (48.6%)

Age (median) 27,8 months 40 years

Comorbities

Cancer: 44  (44%) 11  (36.6%) 33 (47.1%) 0.454

- Solid tumor 28  (28%) 06  (20%) 22 (31. 4%)  0.355

- Hematological neoplasia 16  (16%) 5 (16.6%) 11 (15.7%) 1

Unit of hospitalization

Wards 14(14%) 01  (3.3%) 13 (18.5%) 0.089

Medical- ward 07  (7%) 01  (3.3%) 06 (8.5%) 0.607

Surgical ward 11  (11%) 11  (36.6%) 00

Pediatric ward 63  (63%) 18  (60%) 45 (64.2%) 0.856

Intensive Care Unit 04  (4%) 01  (3.3%) 03 (4.2%) 1

Emergency 03  (3%) 00  03 (4.2%) 0.60

Bone marrow transplant unit

Fever 74  (74%) 20  (66.6%) 54 (77%) 0.397

Interventions for  clinical support

- Mechanical ventilation 58  (58%) 18  (60%) 40 (57%) 0.791

- Dialysis 20  (20%) 03  (10%) 17 (24.3%) 0.102

-Total parenteral nutrition 35 (35%) 10 (33.3%) 25 (35.7%) 0.820

- Vasoactive drugs 48  (48%) 10  (33.3%) 38 (54.2%) 0.055

Surgery 51(51%) 07(23.3%) 44 (62.8%) 0.0029

-Abdominal 07  (7%) 02  (6.6%) 05 (7.1%) 0.932

-Others 44  (44%) 13  (43.3%) 31 (44.2%) 1

Drug Management

-Antibiotics 94  (94%) 26  (86.6%) 68 (97%) 0.043

-Corticosteroids 36  (36%) 13  (43.3%) 23 (32.8%) 0.317

-Immunosuppressive drugs 14  (14%) 5 (16.6%) 09 (12.8%) 0.615

-Chemotherapy 20  (20%) 08  (26.6%) 12 (17.1%) 0.275

- H2 blockers 46  (46%) 06  (20%) 40 (57.1%) 0.006

Etiology

- C.  albicans 49  (49%) 12  (40%) 37 (52.8%) 0.239

- C.  parapsilosis 23  (23%) 11(36.6%) 12 (17.14) 0.177

- C.  tropicalis 15  (15%) 02  (6.6%) 13 (18.5%) 0.221

- C.  glabrata 04  (4%) 00  04 (5.7%) 0.435

- C.  krusei 03  (3%) 01(3.3%) 02 (2.3%) 1

- Others 06  (6%) 04  (13.3%) 02 (2.8%) 0.270

Treatment 78  (78%) 26  (86.6%) 52 (74%) 0.268

- Echinocandins 55  (55%) 10  (33.3%) 45 (64.3%) 0.004

- Fluconazol 03  (3%) 03  (10%) 00 0.007

- Amphotericin B 16  (16%) 10  (33.3%) 06 (8.6%) 0.001

- Others 04  (4%) 03  (10%) 01 (1.4%) 0.046

Catheter removal

- Yes 51(51%) 17  (56.6%) 34 (48.5%) 0.60

- No 41  (41%) 13  (43.3%) 28 (40%) 0.929

- Not informed 8  (8%) 00  08 (11.4%) 0.126

Outcome

Dead 48  (48%) 08  (26.6%) 40 (57.1%) 0.005

Alive 52  (52%) 22  (73.3%) 30 (42.8%)

∗ Pearson chi-square.
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Table 2 – Incidence rates of candidemia and species distribution documented in eight different medical centers from
Parana.

Variables Medical Centers Overall

HUOP HCUOP HUL HUPG SCM HC  HEG HCL

Number of beds* 177/25 120/12 310/36 162/31 245/24 562/62 154/10 128/22 1.858/222

Admissions 25.673 13.093 40.313 20.899 52.336 30.840 23.572  20.307 227.033

Candidemia 40 26  69 7 12 57 28  35  274

Incidence (2016–2017)** 1.55 1.98 1.71 0.33 0.22 1.84 1.18 1.72 1.20

Patient-days 141.985 53.872 175.060 61.541 177.211 223.919 93.321  79.669 1.006.578

Incidence*** 2.8 4.8 3.9 1.13 0.67 2.54 3.0  4.3 2.7

N isolates 24 15  16 3 6 17 1  18  100

C. albicans 14 (58.3%) 9 (60%) 7 (43.7%)  2 (66.7%) 1 (16.7%) 8 (47%) –  8 (44%) 49

C. parapsilosis 6 (25%) 1 (6.6%) 5 (31.2%)  – 4 (66.6%) 5 (29.4%) 1  (100%) 1 (5.6%) 23

C. tropicalis 2 (8.3%) 3 (20%) 3 (18.8%)  – – 2 (11.7%) –  5 (27.7%) 15

C. glabrata 1(4.2%) –  1(6.2%) 1(33.3%) – – –  1 (5.6%) 4

C. haemulonii 1 (4.2%) –  –  – – 1 (5.9%) –  1 (5.6%) 3

C. krusei – –  –  – 1 (16.7%) – –  2 (11.1%) 3

C. metapsilosis – 1 (6.6%) –  – 0 1 (5.9%) –  –  2

C. kefyr – 1 (6.6%) –  – 0 – –  –  1

*Hospital beds of wards/ICU; ** Incidence rate per 1000 admissions; *** Incidence rate per 10.000 patient-days; HUOP: Hospital Universitario

do Oeste do Paraná, HCUOP: Hospital do Cancer-UOPECCAN; HUL:  Hospital Universitario de  Londrina, HUPG: Hospital Universitario de  Ponta

Grossa, SCM: Santa Casa de Maringá, HC: Hospital de  Clínicas, HEG: Hospital Erasto Gaertner, HCL:  Hospital do  Cancer de Londrina.

Table 3 – In vitro antifungal susceptibility of 100 Candida spp isolates cultured from patients with candidemia.

Antifungals AFST C. albicans

(49)

C.

parapsilosis

(23)

C. tropicalis

(15)

C.  glabrata

(4)

C.  krusei (3) C.

haemulonii

(3)

C.

metapsilosis

(2)

C.  kefyr (1)

FLC Range Mg/mL 0.125−2 0.25−2  1−2 4−8  16 0.25−2 0.25−2  0.25

MIC50 Mg/mL 0.5 1 1 –  – –  –  –

MIC90 Mg/mL 1 2 1 –  – –  –  –

S (N. %) 49(100) 23(100) 15(100) –  – –  –  –

SDD (N. %)  – –  –  4(100) – –  –  –

R (N. %)  – –  –  –  3(100) –  –  –
VOR Range Mg/mL 0.03−0.125 0.03−0.06 0.03 0.06−0.125 0.06 0.03 0.03 0.03

MIC50 Mg/mL 0.03 0.03 0.03 –  – –  –  –

MIC90 Mg/mL 0.03 0.03 0.03 –  – –  –  –

S (N. %) 49(100) 23(100) 15(100) –  3(100) –  –  –
AND Range Mg/mL 0.03−0.06 0.03−1  0.03 0.03 0.06 0.03 0.5 0.03

MIC50 Mg/mL 0.03 0.5 0.03 –  – –  –  –

MIC90 Mg/mL 0.03 1 0.03 –  – –  –  –

S (N. %) 49(100) 23(100) 15(100) 4(100) 3(100) –  –  –
AMB Range Mg/mL 0.25−1 0.5−1  0.25−1  1  1 1 0.5−1  1

MIC50 Mg/mL 1 1 0.5 –  – –  –  –

MIC90 Mg/mL 1 1 1 –  – –  –  –

FLC: Fluconazole;  VOR: Voriconazole; AND: Anidulafungin; AMB: Amphotericin B.  S = susceptible: SDD =  susceptible-dose dependent, R =

resistant. MIC 50= lowest concentration at which 50% of all isolates tested were inhibited; MIC90= lowest concentration at which 90% of  all

isolates tested were  inhibited.

years). The mean age of adults was  40.02 years, with a  median

age of 46 years. In the pediatric group (<18 years), the mean age

was 27.8 months, with a median age of 7.5 months. Half of the

patients were in the intensive care unit (ICU) at the time of the

candidemia diagnosis (53%). The mean hospitalization period

before developing candidemia was 24.6 days ranging from 0

to 176 days. In the pediatric group, four were newborns with a

mean gestational age of 28.6 weeks  and a mean weight of 891 g.

Cancer was the  most common underlying condition (N = 44,

44%). In terms of exposure to risk factors, 44(44%) patients had

undergone surgeries.

Mechanical ventilation was  reported in 58 (58%), parenteral

nutrition in 35  (35%) and dialysis in  20 (20%) patients. At the

time of diagnosis, fever was present in 74% of patients and 48

required use of vasoactive drugs.

Exposure to vasoactive drugs and corticosteroids, dialysis

and mechanical ventilation were found to be associated with

increased mortality, reflecting the severity of illness as  a pre-

dictor of death, especially for ICU patients.

Adults received more  antibiotics and histamine H2 antag-

onists (H2 blockers) than did children (p  = 0.043 and 0.001,

respectively).
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About the clinical management, amphotericin B and

echinocandins were the mostly used antifungals in  children

(p = 0.004) and adults (p  = 0.002), respectively.

The distribution of Candida species in each medical center

enrolled in our study is shown in Table 2.  Etiological agents

included eight different Candida spp. that were isolated from

100 episodes of candidemia: C. albicans, C. parapsilosis, C. metap-

silosis, C. tropicalis, C. glabrata, C. krusei, C.haemulonii and C.

kefyr. Candida albicans was the most common species caus-

ing candidemia (49 isolates, 49%), followed by C. parapsilosis

(23 isolates, 23%), and C. tropicalis (15 isolates, 15%).

Table 3  summarizes the antifungal MIC  ranges (�g/mL),

MIC50 value, MIC90 value, and percentages of isolates con-

sidered to be resistant or with intermediate/dose-dependent

susceptibility. Of note, all C. albicans, C. parapsilosis and C. trop-

icalis isolates were classified as susceptible to  all antifungals

tested. The C. krusei isolates, intrinsically resistant to flucona-

zole, were susceptible to the other antifungal agents tested.

C. glabrata isolates were susceptible to anidulafungin and

amphotericin B, but were considered to be  dose-dependent

susceptible to  fluconazole. The 30-day crude mortality rate

in our study was 48%. Among 48 patients who died within

Table 4 – Prognostic factors of 100 patients with candidemia documented in eight hospitals from five different cities in
the State of Paraná (2016–2017).

Variables Alive  N =  52(%) Dead 48(%) p-Value

Gender 0.522*

Male N  =  56 28 (50) 28  (50) 1

Female N  =  44 24  (54.5) 20  (45.4)

Age (median) 31 55  0.009 **

Comorbities

Cancer (N = 44)  23 (52.3) 21  (47.7) 1**

Solid tumor (N = 28)  13 (46.4) 15  (53.5) 0.636**

Hematological neoplasia (N  = 16) 10 (62.5) 06  (37.5) 0.519**

Hospital Facilities at  diagnosis

Medical ward (N  = 14)  08 (57.1) 06  (42.8) 0.777*

Surgical ward (N = 07)  06 (85.7) 01  (14.2) 0.144*

Pediatric ward (N  = 11)  09 (81.9) 02  (18.2) 0.053*

Intensive care unit only (N  = 51) 20 (39.2) 31(60.8) 0.010*

Emergency (N  = 5) 03 (60) 02  (40) 1*

BMT unit 1(N =  3) 01 (33) 02  (66.6) 0.943*

Fever (n = 74) 39 (52.7) 35(47.3) 0.824*

Interventions for  clinical support

Mechanical ventilation (N = 58) 23 (39.6) 35(60.3) 0.007*

Dialysis (N  = 20)  07(35) 13(65) 0.146*

Total parenteral nutrition (N  = 35) 18(51.4) 17(48.6) 1*

Vasoactive drugs(N = 48)  17(35.4) 31(64.6) 0.002*

Surgery (n =  44)

Abdominal (N  = 07) 03(42.8) 04(57.2) 0.912*

Others (N = 37) 16(43.2) 21(56.7) 0.255*

Drug Management

Antibiotics (N =  94) 49(52.1) 45(47.8) 1*

Corticosteroids (N  =  36) 13(36.1) 23(63.9) 0.022*

Immunosuppressive drugs (N  = 14)  7(50) 7(50) 1*

Chemotherapy(N =  20) 9(45) 11(55) 0.618*

H2 blockers (N  = 46) 19(41.3) 27(58.7) 0.070*

Etiology

C. albicans (N  = 49) 24(49) 25(51) 0.689*

C. parapsilosis (N = 23)  11(47.8) 12  (52.2) 0.812*

C. tropicalis (N  = 15)  07 (46.6) 08(53.3) 0.781*

C. glabrata (N  = 4) 01 (25) 03  (75) 0.348*

C. krusei (N = 3) 03 (100%) 00  0.243*

Others2 (N = 6)

Antifungal treatment

Echinocandins (N = 55) 32 (58.2) 23  (41.8) 0.227*

Fluconazol (N = 03)  03 (100)  00  0.243*

Amphotericin B (N  =  16) 12 (75) 04  (25) 0.057*

Catheter removal

Yes (N = 51) 35(68.6) 16  (31.4) 0.001*

No (N = 41) 14 (34.2) 27  (65.8)

Not informed (N = 8)

BMT unit1= Bone  marrow  transplant unit. Others2:  C.  haemulonii N =  3, C. metapsilosis N = 2, C. kefyr N = 1. *Pearson chi-square, ** Fisher exact test.
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Fig. 1 – Kaplan Meier Survival Curve illustrating the impact

of catheter management (1A) and previous exposure to

antifungals (1B) in patients with candidemia.

30 days of hospitalization, 22  patients had not been treated

with antifungal drugs since the results of blood cultures were

only available after death. A low diagnostic suspicion of Can-

dida sp as the causative agent of sepsis is illustrated by the 22

patients who  did not receive antifungal treatment because of

late diagnosis. These data certainly corroborates with the high

mortality rate found in this series. The median age of patients

who  died was 55 years, while the median age of those who sur-

vived was 31 years (p = 0.009). Of note, age, admission to ICU,

exposure to  mechanical ventilation, dialysis, use of vasoac-

tive drugs and corticosteroids were all factors associated with

mortality in  univariate analysis. The etiology of candidemia

had no impact on patient survival.

About the intravascular catheter (CVC), 93 patients had a

CVC in place at the time of diagnosis. Out of the  51  patients

who  had their device removed, 35 (68.6%) were discharged and

16 (31.4%) died. Among the 41 patients who did not have their

catheters removed, 27 (65.8%) progressed to  death, and only

14 (34.2%) survived (p = 0.004; OR 4.21). Antifungal agents prior

to candidemia was  used in 21 patients, including 16 cases of

prophylaxis that had an impact on survival (Table 4).

The Kaplan–Meier survival curve illustrates the  impact

of catheter management (Fig. 1A). Patients who had their

catheters removed had greater survival compared to patients

in  whom the catheters were maintained (p = 0.029). Fig. 1B

shows that patients who received antifungal drugs (for any

reason) had greater survival than those who had not received

any antifungal treatment (p = 0.033).

Previous use of antifungal drugs (empiric and prophylactic

regimens) as well as catheter removal were factors associated

with better prognosis (p  = 0.033; p = 0.029 respectively) (Fig. 1B).

Discussion

The present study documented an incidence rate of 1.2 candi-

demic episodes per 1000 hospital admissions. The incidence

of candidemia may  change substantially from region to region

and even among different medical centers. Of the eight hospi-

tals involved in this study, three are university hospitals and

one is university hospital and reference for oncology. Three

other hospitals are exclusively cancer referral hospitals and

one is a general hospital. In this regard, incidence rates in

previous studies conducted in Brazil varied from 2.7/10,000

patients/day6 to 5.4/10,000 patients/day.7 Recently, a large case

series enrolling a  total of 331 episodes of candidemia found an

incidence of 1.30/1000 admissions,19 a  lower rate than pre-

viously reported. One previous report from a  single center

of Parana reported an  incidence rate of 1.27/1000 admissions

from 100 episodes of candidemia20 concluding that the  inci-

dence in  Brazilian studies are  similar to the rate observed in

the present study.

Adults and pediatric populations had similar prevalence

rates of comorbidities (with the exception of prematurity)

and exposure to risk factors. Pediatric patients had a  higher

percentage of candidemia caused by C. parapsilosis and a

lower mortality rate compared to adults, in  line with other

reports.21,22

C. parapsilosis accounted for a  large number (23%) of can-

didemia episodes in the present series, as found in other Latin

American studies.2,5 Indeed, C. parapsilosis has  been asso-

ciated with outbreaks in adult and neonate ICUs23–25 and

dialysis units, reinforcing the importance of enhancing our

standards for the management of patients with central lines

to mitigate the rates of catheter related candidemia in our

hospitals.26

C. tropicalis is  the second or third most common etiological

agent of candidemia in  Latin America, including Brazil.27,28 In

the US and Europe, this species has been particularly found

in patients with hematological malignancies and neutropenia

and is usually related to poor prognosis.29 Most isolates of C.

tropicalis in  medical centers of Latin America are susceptible to

triazoles but some Brazilian centers have reported fluconazole

resistance ranging from 7.3% to 25%.30,31

The main concern with increasing rates of non-albicans

candidemia is related to the emergence of C. glabrata

and C. krusei isolates, which show low susceptibility to

fluconazole.32,33 In the present study, there were few infec-

tions caused by C.  glabrata, which may  be due to the smaller

number of patients aged ≥ 60 years and a history of prophylac-

tic exposure to fluconazole. Besides C. glabrata, few episodes of

C. krusei, commonly found in patients with malignant diseases

and organ transplant recipients and intrinsically resistant to

fluconazole34 were also found.
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Three isolates of C. haemulonii were also identified by

sequencing ITS region (internal transcribed spacer). These

three cases of candidemia occurred in a child (7 yo) with acute

myeloid leukemia, in a  (47 yo woman) with a  solid tumor,

and in a 78-year-old man  with hematological neoplasia. All

cases were diagnosed in different hospitals and had hospi-

tal discharge. This rare species of Candida is mostly found in

skin and other superficial infections including onychomycosis

and vaginal candidiasis.35 Recently, this pathogen has been

reported from neonatal units and may exhibit resistance to

amphotericin B.36 Prompt identification of pathogens, espe-

cially those resistant to various antifungals is crucial, as late

initiation of appropriate antifungal therapy may  increase mor-

tality rates in patients with candidemia.37,38

Of note, previous exposure to  antifungal drugs in regi-

mens of prophylaxis and empirical therapy was documented

mostly in patients infected by non-albicans Candida (75% of

patients with previous exposure) when compared with the

group infected by C. albicans (25%, p = 0.044). Several other

studies have reported that selective pressure of antifungal

use may increase the occurrence of non-albicans candidemia,

including the emergence of C.  glabrata in  centers with high

consumption of fluconazole.39 Except for C. glabrata and C.

krusei, all other Candida spp found in our series were suscep-

tible to the antifungal agents tested. Likewise, other Brazilian

authors have reported up to 100% susceptibility of C. albi-

cans isolated from blood to amphotericin B,2,3 fluconazole,3,6

voriconazole,6,20 caspofungin,6 and anidulafungin.40

Echinocandins have become key players in  antifungal

treatment of candidemia in different setting of patients;

especially when caused by C. glabrata and other flucona-

zole resistant species21 although only 55% of our patients

were treated with this antifungal class. To date, resistance

to echinocandins is very rare in Brazil except for the occa-

sional documentation in cases of breakthrough candidemia,

especially in  those who  received prophylaxis with low-dose

micafungin.41,42

The 30-day crude mortality rate in our study (48%) was sim-

ilar to that reported in other Brazilian studies with rates of

52%,6 56%,4 58.9%,7 and 72.2%.13 International studies have

revealed mortality rates substantially lower in patients with

candidemia admitted in the north hemisphere countries. Mor-

tality rates of 35–40% in Europe43 and 25% in United States44

have been reported in general hospitals. By checking prognos-

tic factors, we were able to identify several conditions already

reported by other authors: age, admission to ICU, mechanical

ventilation, and exposure to immunosuppressive drugs.5,20

In addition, we  found that catheter removal apparently

affected the mortality rate. The relevance of controlling

source of infection in terms of mitigating mortality rates

has been extensively discussed in the medical literature.45

Finally, echinocandins were used to treat the larger number of

patients with candidemia our series. This finding is certainly

related to the fact that most recent guidelines recommend this

class of drugs for first line therapy owing to its efficacy, broad

spectrum, and safety.21,46 Besides adults, the  efficacy, safety

and tolerability of echinocandins have also been confirmed

in children, initially for micafungin47 and more  recently for

anidulafungin.48,49

This study has several limitations including the retrospec-

tive collection of data, the lack of information about the time

interval between diagnosis of candidemia and removal of CVC,

as well  as  the limited number of hospitals and patients from

Parana that were included in our series. Otherwise, we were

able to present contemporaneous data on the burden and

mortality rates of candidemia from eight medical centers of

Parana, including details on susceptible populations, etiologic

agents, and prognostic factors. This information may  certainly

be helpful to support educational programs  in the clinical

management of candidemia in  our region.

Conclusions

The clinical and epidemiological landscape of candidemia in

the state of Parana is  quite similar to the findings of other

national and Latin American studies, including the high mor-

tality rate associated with candidemia. Apparently, antifungal

resistance remains rare in most of the medical centers in

Parana but continuous surveillance studies on candidemia are

certainly needed to detect any early trends in terms of the

emergence of resistant pathogens. Finally, we certainly need

to incorporate antifungal stewardship program in our hospi-

tals to optimize the  clinical standards of care in patients under

risk of developing candidemia and other fungal infections.
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