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Abstract: Candidemia is one of the healthcare-associated infections that has high mortality. The risk
factors that predispose a patient to develop this infection are mostly found in patients of greater
severity and COVID-19 contributes to the risk of death. The aim of this study is to evaluate epidemio-
logical characteristics and risk factors for mortality in patients with candidemia before and during
the COVID-19 pandemic era. This is a retrospective study conducted at Instituto Central from 2016 to
2020 of patients with candidemia that were evaluated for demographic data, medical history, risk
factors, microbiological data, therapeutic measures, complementary exams, device management, and
outcome defined by 30-day mortality. A total of 170 episodes were included (58.2% males; mean age of
56 years). The overall incidence density of candidemia per 1000 admissions and per 1000 patient-days
was 1.17 and 0.17, respectively, with an increase of 38% in the year 2020. The use of a central venous
catheter was the most prevalent (93.5%) condition, followed by the previous use of antibiotics (91.1%).
Corticosteroid use ranked seventh (56.4%). C. albicans was responsible for 71 (41.7%) of the isolates,
followed by C. tropicalis and C. glabrata, with 34 (20%) isolates each. Echinocandin was prescribed in
60.1% of cases and fluconazole in 37%. Echocardiography resulted in six (5.08%) cases of endocarditis
and fundoscopy resulting in two (2.4%) endophthalmitis. The 30-day mortality was 93/170 (54.7%).
The risk factors associated with mortality were age (OR 1.03, CI 95% 1.01–1.06), heart disease (OR 7.51,
CI 95% 1.48–37.9), hemodialysis (OR 3.68, CI 95% 1.28–10.57), and use of corticosteroids (OR 2.83,
CI 95% 1.01–7.92). The COVID-19 pandemic had an impact on the increase incidence of candidemia.
The persistently high mortality highlights the need for better management strategies, control of risk
factors, and guarantee of adequate treatment.

Keywords: Candida sp.; epidemiology; mortality; COVID-19

1. Introduction

Candidemia refers to the isolation of Candida species in the bloodstream and this
infection can occur through exogenous or endogenous routes [1]. Most infections occur
endogenously through the disrupted intestinal epithelial barrier or via indwelling catheters,
which represent the main entry port for Candida into the bloodstream with subsequent
hematogenous spread to other organs [2].

The risk factors that predispose a patient to develop a Candida infection are mainly
present in critically ill patients, such as previous exposure to broad-spectrum antibiotics,
extremes of age, abdominal surgery, solid organ or hematopoietic stem cell transplan-
tation, chemotherapy, neutropenia, mucositis, prolonged stay in the intensive care unit
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(ICU), presence of invasive devices, total parenteral nutrition (TPN), pancreatitis, and
malignancy [3–6].

The study conducted by Kaur et al. analyzed and compared the incidence of blood-
stream infections (BSI) due to Candida sp. in developed and developing countries (including
samples from Brazil). In this study, developed countries had an incidence ranging from
0.06 to 0.46 BSI/1000 patient-days and from 0.21 to 3.8 BSI/1000 admissions [7]. Brazil-
ian data from Kaur et al.’s study showed 0.26 to 0.37 BSI/1000 patient-days and 1.38 to
2.45 BSI/1000 admissions, revealing higher incidences.

With the advent of the COVID-19 pandemic, there has been an increase in the number
of patients in intensive care units. A percentage of patients with COVID-19 are severe
enough to require follow-up in the ICU, where the risk of candidemia is high. Epidemio-
logical data show that ICU patients with COVID-19 have a higher incidence of candidemia,
resulting in higher mortality rates compared to those without COVID-19 [8].

Recent studies, including Brazilian data, show a higher incidence of candidemia
during the pandemic period, suggesting that specific risk factors may be involved in this
complication [9]. While these patients had fewer candidemia-related risk factors, such
as surgeries and neutropenia, they had more acute risk factors linked to COVID-19 care,
including immunosuppressive medications and the use of invasive devices. Given the high
mortality rate, it is important for healthcare workers to implement an active surveillance
and measures to prevent candidemia in patients with COVID-19 [10].

Considering the importance of these infections in Brazil, in terms of incidence and
mortality, and also with the advent of the COVID-19 pandemic, we evaluated the epidemi-
ological characteristics, as well as the risk factors for mortality from bloodstream infections
by Candida sp. before and during COVID-19 pandemic era.

2. Methods
2.1. Design

This is a retrospective laboratory surveillance study, based on the analysis of data col-
lected from medical records, to determine the epidemiological, clinical, and microbiological
characteristics of episodes of bloodstream infections by Candida sp. documented at the
Instituto Central of Hospital das Clínicas (ICHC) from 1 January 2016 to 31 December 2020.

The ICHC is a tertiary teaching hospital, with 910 beds, 97 of which are for intensive
care units. It also has clinical and surgical inpatient units for various specialties, as well as
solid organ (kidney and liver) and hematopoietic stem cell transplant services.

The ICHC underwent a change of operation starting from April 2020, with full mo-
bilization to care for patients with COVID-19, gradually increasing the number of beds
in the intensive care unit and ward for these patients. During the period from April 2020
to September 2020, the ICHC had 300 intensive care unit beds and 600 ward beds ded-
icated exclusively to the care of patients diagnosed with COVID-19. After this period,
the hospital underwent demobilization and gradually began to care for COVID-19 and
non-COVID-19 patients.

2.2. Inclusion and Exclusion Criteria

All patients admitted to ICHC who presented, during the study period, at least one
positive blood culture for Candida sp. were included. Only the first episode of candidemia
was considered for the clinical characterization of the cases.

Outpatients, patients hospitalized in neonatology, patients whose positive culture was
only from catheter blood, and patients who had already been hospitalized with a diagnosis
of candidemia from another service were excluded.

2.3. Calculation of Incidence Density

Based on epidemiological studies, we calculated the incidence density of candidemia
per 1000 admissions and per 1000 patient-days using the number of candidemias in the
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period as the numerator and patient-days and admissions in the same period as the
denominator [7].

With these calculations, we performed an incidence curve of the occurrence of can-
didemia over the years at the ICHC.

2.4. Data Collection

Data collection was performed retrospectively, based on positive blood cultures for
Candida sp. provided by the microbiology laboratory. Epidemiological data were collected
through the analysis of medical records and entered in an Excel spreadsheet, created for
this purpose.

The patients were followed up during their hospitalization, from the identification of
candidemia until discharge from the hospital (discharge or death).

A spreadsheet was filled out with information regarding demographic data, medi-
cal history, risk factors for candidemia, microbiological data, therapeutic measures and
complementary exams, device management, and assessment of clinical outcome (whether
discharge or death during hospital stay). For the analysis of risk factors for mortality, we
considered mortality within 30 days after the diagnosis of candidemia.

2.5. Microbiological Data

The microbiology laboratory, upon receiving a positive blood culture bottle, performs
a gram staining on one sample and inoculates the other onto chocolate blood agar medium
and incubates it for 24–48 h, during which time most colonies grow, and may continue a
little longer in some species. Then, a small portion of a colony is seeded onto the plate and
covered with 0.5 microliter of formic acid. Immediately after drying at room temperature,
1 microliter of matrix (CHCA—alpha-cyano-4-hydroxycinnamic acid) is added and then
the plate is placed in the MALDI-TOF.

Colonies or ribosomal protein extracts are superimposed by a matrix on an energy-
conducting metal plate. After crystallization of the matrix along with the sample, the metal
plate is introduced into the mass spectrometer where it is bombarded with brief laser pulses.
The desorbed (released) and ionized molecules are accelerated by means of an electric field
and passed through a metal vacuum tube (flight tube) until they reach the detector. Ions
with a smaller size (lower mass-to-charge ratio) travel faster through the flight tube than
those with a larger size. In this way, the ionized molecules of the samples form mass spectra
according to their m/z ratio (mass/charge) and to the peaks that indicate the variable
amounts of ribosomal proteins. Finally, for the identification of the microorganism, each
peak generated by the analysis of MALDI-TOF MS is compared with a reference database.

2.6. Statistical Analysis

Data analysis was performed using relative frequency and position and dispersion
measurements. For the analysis of risk factors for 30-day mortality and the inferential
analysis of qualitative variables, we used the determination of association using Pearson’s
Chi-square test (X2) or Fisher’s Exact Test when the assumption to apply X2 was not
satisfied. For the analysis of the differences between the means of the quantitative variables,
the one-way ANOVA method was used.

Potential factors related to mortality were compared by bivariate analysis and all
factors identified by this analysis as significant were submitted to multivariate analysis,
performed by the multiple logistic regression model. To assess the effect of prognostic
factors on survival, regression models were used that relate survival times and covariates.

The independent variables were expressed through their risk ratio (“odds ratio”—OR)
and their respective 95% confidence intervals (CI) were estimated. All significance proba-
bilities presented were bilateral and performed considering a significance level of 0.05 or
5.0%. Statistical calculations were performed using EPI-INFO version 7.2 and IBM SPSS
Statistics version 29.0.1.0. This study was approved by the local ethics committee under
number 4.443.713.
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3. Results

During the study period, 248 patients with positive blood cultures for Candida sp.
were initially included, but 78 patients were excluded. Of these, forty-six were excluded
for having blood cultures collected only from the central venous catheter, without paired
peripheral blood cultures or with negative peripheral blood cultures, three for being
outpatients, nineteen considered admission candidemia (admitted with a diagnosis of
candidemia or transferred from another service already undergoing treatment) and ten
for being patients from other institutes, thus resulting in 170 episodes of candidemia
for analysis.

Of these, 99 (58.2%) occurred in males and 71 (41.8%) in females. The median age of
patients was 56 years old (4–86 years old).

The time between hospital admission and the episode of candidemia was very variable,
ranging from zero (i.e., patients who had a positive blood culture collected on admission)
to 387 days, with a median of 15 days. Sixteen (9.4%) of the patients had a positive blood
culture within the first 72 h of admission.

The incidence density (ID) of candidemia per 1000 admissions and per 1000 patient-
days during the study period was 1.17/1000 admissions and 0.17/1000 patient-days. The
ID of candidemia per 1000 admissions month by month during the study period is shown
in Figure 1.
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When we compared the ID per year, we found 2.13, 1.06, 0.71, 0.85, and 1.18 can-
didemias per 1000 admissions, respectively, from 2016 to 2020, representing an increase of
38% in 2020 (COVID-19 pandemic) when compared to previous years.

Table 1 summarizes the characteristics of the analyzed patients, including comorbidi-
ties and risk conditions associated with candidemia.

The microbiological analysis of the species showed eight different species of Candida
sp., the most common being Candida albicans (41.7%), followed by C. tropicalis and C. glabrata
in the same proportion (20%). Table 2 shows the frequency of each identified species.

Regarding treatment, one hundred and eighteen patients (69.4%) underwent treatment,
forty-seven (27.6%) died before starting any antifungal therapy and five (2.9%) did not
undergo treatment, and only one of these evolved to death in 30 days. The reason for
non-treatment was not assessed.

The mean time to start treatment from blood culture collection was 3 days, ranging
from −8 (i.e., patients who were receiving empiric antifungal treatment) to 19 days.

Of the treated patients, the antifungal of choice as initial therapy was echinocandin
(anidulafungin and micafungin) in 71 (60.1%) cases and fluconazole in 44 (37%) of cases.
The median treatment time was 14 days, ranging from 1 to 69 days. Among the patients
who had a change of regimen, it occurred on average 6 days after the start of treatment.

A total of 159 patients had some central vascular device. Of these, 111 (69.8%) were
patients who started antifungal treatment. The rest were excluded from this analysis
because they died before starting therapy. The vascular device was removed in 94 (84.6%)
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cases, and, in 84 (89.3%), the catheter tip was sent for culture, with a positive result in
only 33 (39.2%) of these. In only three cases, the species isolated from the catheter tip
culture were different from the species isolated from the peripheral blood culture. The time
between candidemia and catheter removal ranged from 0 to 21 days (median 2 days), with
zero removal with the collection of blood cultures. In 54 (57.4%) cases, the catheter was
removed within 72 h of a positive blood culture.

Table 1. Baseline and risk conditions in patients with candidemia at ICHC, during the study period
(N = 170).

Baseline Conditions N (%)

Gastrointestinal Tract Disease 71 (41.7%)

Chronic Renal Failure 38 (22.3%)

Diabetes 44 (25.8%)

Chronic Pulmonary Disease 46 (27.0%)

SARS-CoV-2 Infection 20 (11.7%)

Organ Transplantation 33 (19.4%)

Neoplastic Disease 16 (9.4%)

Chronic Heart Disease 21 (12.3%)

Immunodeficiency 11 (6.4%)

Burn 5 (2.9%)

Risk Conditions N (%)

Central Venous Catheter 159 (93.5%)

Previous Use of Antibiotics 155 (91.1%)

ICU Admission 140 (82.3%)

Previous Surgery 86 (50.5%)

Mechanical Ventilation 95 (55.8%)

Hemodialysis 88 (51.7%)

Previous Use of Corticosteroid 96 (56.4%)

Previous Gastrointestinal Surgery 44 (25.8%)

Previous Use of Immunosuppressants 41 (24.1%)

Total Parenteral Nutrition 34 (20.0%)

Neutropenia 8 (4.7%)

Pancreatitis 8 (4.7%)
ICU = intensive care unit.

Table 2. Frequency of Candida sp. species isolated in blood culture at ICHC, during the study period
(N = 170).

Species N (%)

C. albicans 71 (41.7%)

C. tropicalis 34 (20.0%)

C. glabrata 34 (20.0%)

C. parapsilosis 21 (12.3%)

C. dublienensis 4 (2.3%)

C. haemulonii 2 (1.1%)

C. kefyr 2 (1.1%)

C. krusei 2 (1.1%)
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Regarding the collection of control blood cultures to document microbiological nega-
tivity, of the 118 patients who underwent some treatment, 108 (91.5%) had a first collection
of control blood cultures, which occurred on average 4 days after the collection of the first
blood culture with Candida sp. The result was positive in 23 (21.2%) of these cases. Among
all patients who collected a first control blood culture, 83 (76.8%) underwent a second
collection, with 10.8% positivity. The collection of a third control blood culture occurred in
47 (56.7%) of the cases, with 2.1% positivity.

Of the 118 patients undergoing treatment, 73 (61.8%) underwent transthoracic echocar-
diography (TTECHO) as initial screening for endocarditis, with three positive results for
infective endocarditis (IE) and, in 10 (8.4%), transesophageal echocardiography (TEECHO)
was used for screening, with a positive case for IE. Among the patients who underwent TTE-
CHO as screening with a negative result for EI, 10 (14.2%) underwent TEECHO, with two
positive results for EI. The total incidence of infective endocarditis was six (5.08%) cases.

Fundoscopy was performed in 81 (68.6%) of the 118 patients undergoing treatment
with two (2.4%) cases of endophthalmitis. Patients with endophthalmitis did not have a
diagnosis of endocarditis. The time between candidemia and fundoscopy ranged from zero
to 53 days (median of 5 days).

Among the 170 episodes of candidemia, in 110 (64.7%), the outcome was hospital
mortality, but 93 (54.7%) corresponded to mortality within 30 days. The bivariate analysis of
risk factors for 30-day mortality is illustrated in Table 3, and Table 4 shows the multivariate
analysis of risk factors for 30-day mortality.

Table 3. Bivariate analysis of risk factors for 30-day mortality in patients with candidemia included
in the study (N = 170).

Variable
Death in 30 Days

N = 93
N (%)

Survival in 30 Days
N = 77
N (%)

p

Demographic Data

Male sex 60 (64.5%) 39 (50.6%) 0.068

Age (in years) 57.63 47.29 0.0001

Comorbidities

Diabetes 29 (31.1%) 15 (19.4%) 0.083

Neoplasia 10 (10.7%) 6 (7.7%) 0.511

Immunodeficiency 9 (9.7%) 2 (2.6%) 0.062

Chronic pulmonary disease 33 (35.5%) 13 (16.8%) 0.006

SARS-CoV-2 infection 15 (16.1%) 5 (6.5%) 0.052

Chronic heart disease 17 (18.2%) 4 (5.2%) 0.010

Chronic renal failure 21 (22.5%) 17 (22.0%) 0.937

Gastrointestinal tract disease 33 (35.5%) 38 (49.3%) 0.068

Organ transplantation 13 (13.9%) 20 (25.9%) 0.049

Burn 2 (2.1%) 3 (3.9%) 0.503

Risk Conditions

Previous surgery 39 (41.9%) 47 (61.0%) 0.013

Previous gastrointestinal surgery 17 (18.3%) 27 (35.0%) 0.013

Total parenteral nutrition 13 (13.9%) 21 (27.2%) 0.031

ICU 85 (91.4%) 55 (71.4%) 0.0006

Hemodialysis 58 (62.4%) 30 (38.9%) 0.0024

Previous use of corticosteroid 62 (66.6%) 34 (44.1%) 0.0033

Pancreatitis 5 (5.4%) 3 (3.9%) 0.651

Neutropenia 5 (5.4%) 3 (3.9%) 0.651
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Table 3. Cont.

Variable
Death in 30 Days

N = 93
N (%)

Survival in 30 Days
N = 77
N (%)

p

Previous use of immunosuppressants 23 (24.7%) 18 (23.3%) 0.837

Previous use of antibiotics 90 (96.7%) 65 (84.4%) 0.0048

Central venous catheter 87 (93.5%) 72 (93.5%) 0.991

Mechanical ventilation 63 (67.7%) 32 (41.5%) 0.0006

Microbiology

Time between admission and candidemia (days) 23.03 22.84 0.957

C. albicans 39 (41.9%) 32 (41.5%) 0.960

C. tropicalis 24 (25.8%) 10 (12.9%) 0.038

C. glabrata 18 (19.3%) 16 (20.7%) 0.817

C. parapsilosis 5 (5.4%) 16 (20.7%) 0.0024

Other Non-Candida albicans species 7 (7.5%) 3 (3.9%) 0.318

Treatment

Initial treatment with echinocandin 28 (30.1%) 43 (55.9%) 0.901

Initial treatment with azoles 17 (18.2%) 28 (36.3%) 0.833

Time between candidemia and treatment (days) 2.28 3.77 0.009

Step-down to fluconazole 3 (3.2%) 18 (23.8%) 0.010

Device management

CVC removal 52 (55.9%) 60 (77.9%) 0.208

Time between candidemia and CVC removal (days) 2.47 5.06 0.009

Complications

Infectious endocarditis 3 (3.2%) 3 (3.9%) 0.814

Endophthalmitis 1 (1.0%) 1 (1.3%) 0.893

Table 4. Multivariate analysis of risk factors for 30-day mortality in patients with candidemia included
in the study.

Variable OR CI 95% p

Age (years) 1.03 1.01–1.06 0.007

Chronic heart disease 7.51 1.48–37.9 0.015

Organ transplantation 0.16 0.03–0.73 0.018

Hemodialysis 3.68 1.28–10.57 0.015

Previous use of corticosteroids 2.83 1.01–7.92 0.047

Step-down to fluconazole 0.15 0.03–0.81 0.028

Time between candidemia and CVC removal (days) 0.84 0.73–0.96 0.01

4. Discussion

We were able to analyze 170 patients with candidemia at our center with a distribution
by gender similar to that of the general population and with a mean age of 56 years.

Regarding the incidence density (ID) of candidemia, our study found a rate of
1.17/1000 admissions and 0.17/1000 patient-days. A study carried out at our institution dur-
ing the period from 1999 to 2006 showed an incidence density of 0.39 to
0.83/1000 patient-days and, later, another study analyzing only the year 2006 showed
incidence densities of 1.85/1000 admissions and 0.27/1000 patients-day [11,12]. After
10 years, our study demonstrates a decrease in ID (from 0.83 to 0.17/1000 patient-days and
from 1.85 to 1.28/1000 admissions). This reduction was due to an improvement in care
with vascular catheters over the years, including training and increased awareness of the
healthcare teams and due to the transfer of the oncology service to another hospital.
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Comparing our incidence rate with developed and developing countries (including
Brazil), our ID is well below [7]. According to Kaur’s work, in the USA, the ID per
1000 patient-days ranges from 0.30 to 0.46/1000 patient-days, with a maximum value of
0.46. In Europe, the ID varies from 0.03 to 0.44/1000 patient-days and in Brazil, this variation
is 0.26–0.37 [9].

When analyzing the temporal evolution, there was a downward trend in the incidence
of cases until the beginning of 2020, which coincides with the period of the COVID-19
pandemic. Several studies have been published correlating COVID-19 with the increase
in cases of candidemia. A Greek study showed that the incidence of candidemia per
100 admissions in the pre-pandemic period was 5.2 and, in the pandemic period, this value
was 33.6/100 admissions [13].

In 2020, the ID of candidemia in our series was 1.18/1000 admissions and
0.18/1000 patient-days. A Turkish study showed an ID of 1.6/1000 admissions during
seven months of the year 2021 [14]. In Brazil, Pasqualotto et al., compared the incidence of
candidemia in patients with and without a diagnosis of COVID-19 in two hospitals, and the
result was an increase in ID per 1000 patient-days from 1.43 (hospital 1) and 1.15 (hospital 2)
in patients without COVID-19 to 11.83 (hospital 1) and 10.23 (hospital 2) in patients with the
infection [15]. Another Brazilian sample compared a pre-pandemic period with a pandemic
period in 2020 and found an increase in candidemia ID from 1.54/1000 patient-days to
7.44/1000 patient-days [16].

The previous use of corticosteroids is considered a risk factor for fungal infections,
especially in cases of pulmonary aspergillosis. Corticosteroids have also been reported as a
risk factor for candidemia [17]. Considering that the administration of corticosteroids is
an effective therapeutic measure for the treatment of patients with COVID-19 who require
oxygen support, an increase in ID of candidemia in these patients is expected [18].

However, this increase is multifactorial. First, there are questions related to the
severity of patients with COVID-19 that constitute risk factors for candidemia, such as
a longer ICU stay, the presence of comorbidities, the need for hemodialysis, and the use
of broad-spectrum antimicrobials [19,20]. Second, many hospitals, for several months,
were dedicated COVID-19 care centers, which led to a reduction in the total number of
admissions, reducing the denominators for calculating incidence density [16]. And thirdly,
the workload of health professionals and the shortage of human resources can contribute
to a lower adherence to infection control practices [21].

It should be noted that our series does not include the years 2021 and 2022, when we
still received a large contingent of patients with COVID-19, but the ICHC was no longer
dedicated to the exclusive care of these patients.

The analysis of comorbidities shows gastrointestinal diseases as the most prevalent,
followed by chronic kidney disease (CKD) and diabetes, while neoplasia is in seventh
place in our series. These data vary in the literature, since neoplasia/solid tumors appear
more frequently in several studies. A multicenter study conducted in Brazil between
2007 and 2010 showed neoplasia as the most frequent comorbidity (32.1%), followed by
gastrointestinal diseases (18.9%). Chronic kidney disease had a low prevalence when
compared to our study (6.5% vs. 27.8%) [22]. Likewise, an Argentinian single-center
study identified the presence of solid neoplasia as the most frequent comorbidity (23.8%),
followed by diabetes, chronic kidney disease, and gastrointestinal diseases [23]. An Italian
multicenter study showed a higher prevalence of solid tumors in patients with candidemia
admitted to tertiary hospitals, followed by cerebrovascular disease, diabetes and CKD [24].

The main risk factors found were the presence of CVC and the use of antibiotics
in the last 30 days. In addition to the comorbidities found, these factors are classically
associated with candidemia and this is corroborated in several studies [11,22,25]. The use
of corticosteroids appears in 56.4% of cases throughout the period of this study, and, in the
pre-COVID-19 period, this value was 53.9% and, in the year 2020, it increased to 68.9%.

Regarding species distribution, we found 41.7% prevalence of C. albicans and 58.3% of
non-Candida albicans species. When we analyzed the non-albicans species we found 20% of
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C. glabrata. When comparing these data with samples from the same institution, we found
an increase in the prevalence of this species.

More recently, studies in Brazil reflect this increase in C. glabrata. Moretti, et al., in 2013,
published a study carried out at the University of Campinas showing 11.2% of this species
between 2006 and 2010 [26]. Doi, et al. analyzed 16 public and private centers from 2007 to
2010 and found a prevalence of 10.2% of C. glabrata [22]. A study in the city of Uberlândia,
between 2009 and 2016, showed a prevalence of 8.5% [27]. Rodrigues, et al. analyzed
22 public hospitals in the state of São Paulo between 2017 and 2018 and showed 9.7% of
C. glabrata [28]. Agnelli carried out a study in São Paulo comparing two periods, 2010–2011
and 2017–2018, and found 13.3% and 13%, respectively [29].

The increase in C. glabrata candidemia is classically correlated with the use of azoles
as prophylaxis or as empirical therapy, mainly in ICUs, based on Candida scores. In
our study, we did not correlate the consumption of fluconazole with the increase in the
incidence of this species. The prophylactic use of azoles in the transplant scenario is per-
formed for HSCT during neutropenia; prophylactic use is not routinely used in kidney
transplantation and in liver transplantation, only in specific situations, such as fulminant
hepatitis, retransplantation, and for a patient on hemodialysis. Thus, we believe that
the increased prevalence of C. glabrata is not due to inappropriate, or even indiscrimi-
nate, use of prophylactic/empirical fluconazole, but is related to epidemiological change,
as described in the studies above. The finding that 20% of candidemias are caused by
C. glabrata implies a change in empirical therapy, which, with this percentage, should not be
done with fluconazole. Another important factor to be considered in our study was that the
increase in the ID of candidemias in the year 2020 was accompanied by an increase in the
ID of C. glabrata. This may be related to the increased use of antimicrobials and empirical
antifungal use in the context of severity in patients with COVID-19.

Although Candida parapsilosis was found in only 12.3% of cases, this species deserves
special attention because it is considered an emerging species due to the emergence of azole
resistance [30].

We observed that only 69.4% of patients received treatment. Even considering that
27.6% did not have the chance to receive antifungal medication because they died within
3 days of the incident candidemia, there still were 2.9% of patients who did not receive any
antifungal treatment and even so survived. It is noteworthy that peripheral blood cultures
positive for Candida species are rarely interpreted as colonization/contamination and all
episodes of candidemia should be viewed with caution and treated, considering the high
morbidity and mortality of this infection [22].

Regarding the time to start antifungal treatment, we found an average of 3 days, ranging
from −8 (which means patients were using prophylactic antifungals) to 19 days. Regarding
this issue, we must point out that the delay in establishing effective therapy increases the risk
of death and we need to work to improve stewardship practices and communication between
the microbiology laboratory and the attending physician for critical results.

With regard to the initial therapeutic scheme, we observed that, in only 60.1% of
the cases, an echinocandin was the initial drug of choice. Several guides and studies
recommend echinocandins as a first-line drug to start treatment, with an A-1 level of
evidence, based on a systematic review that demonstrated lower mortality in the group that
started treatment with echinocandins versus comparator groups [1–3,25,31]. Therefore, it is
necessary to change prescribing habits and promote continued education for physicians,
targeting echinocandins as initial therapy for proven cases of candidemia.

The 30-day mortality rate was 54.7%. Many papers report general mortality ranging from
50–70%. Historical series from our Institute demonstrated, in 1999–2006, a mortality in 14 days
of 45–50% [11]. Another study carried out in Latin America showed a 30-day mortality rate of
40.7% [32]. Historical series carried out in Rio de Janeiro, from 1996 to 2016, showed a 30-day
mortality rate of 58.9% [33]. In 2021, Husni, et al., published a study whose Brazilian mortality
was 63.6%, compared to 20% in the United States and 15.6% in Spain [34].
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A study comparing populations from”Brazil versus Spain showed higher mortality
at 30 days (51.9% × 31.6%, p < 0.001) and at 14 days (35.8% × 20.1%, p < 0.001) in our
country [35]. Another study by the same author comparing two periods showed a mortality
rate of 41.1% (2010–2011) versus 41.2% (2017–2018). These data show that the mortality
of this infection in Brazil remains high despite advances in diagnostic and treatment
techniques and this may be due to an increase in the complexity of patients, such as the
presence of dialytic chronic kidney disease and the use of immunosuppressants or the
presence of more than three comorbidities in patients, in addition to suboptimal therapeutic
interventions, as reported in these two studies by Agnelli [29,35].

The bivariate analysis showed the following risk factors for 30-day mortality: ad-
vanced age, lung disease, heart disease, ICU stay, hemodialysis, use of corticosteroids,
use of antibiotics, and mechanical ventilation. We found a higher survival rate in patients
with transplantation, surgery, gastrointestinal tract surgery, total parenteral nutrition, can-
didemia by C. parapsilosis, de-escalation to fluconazole, longer time between candidemia
and CVC removal, and time between candidemia and start of treatment.

When we performed the multivariate analysis, the following risk factors remained:
age, heart disease, hemodialysis, and previous use of corticosteroids. A higher survival
rate in patients with transplantation, de-escalation to fluconazole, and longer time between
candidemia and CVC removal was observed. Corticosteroids were an independent risk
factor for mortality, as demonstrated in several studies and due to the association with
COVID-19 [35,36]. It is worth noting that COVID-19 infection itself was not a risk factor
for mortality.

Limitations of this study include the impossibility of performing sensitivity tests on
the isolated strains. With this data, it would have been possible to provide a more complete
microbiological update of candidemias at ICHC in the last five years. In addition, other
limitations were the retrospective nature of the study and being a single center, which may
not reflect the global epidemiology. Also, as mentioned above, our series does not include
the years 2021 and 2022, which were still during the COVID-19 pandemic period.

Considering the high incidence and high mortality of these infections in Brazil and
with the advent of the COVID-19 pandemic and, now, in the post-COVID-19 period, the
analysis of the epidemiological and microbiological characteristics, including the sensitivity
profile and risk factors for mortality of bloodstream infections by Candida sp., contributes
to a better understanding of the evolution of this infection and, thus, we can try to establish
effective prevention and therapeutic measures to reduce the incidence and mortality related
to this infection.

5. Conclusions

The overall incidence density (ID) of candidemia at ICHC during the study period was
1.17/1000 admissions and 0.17/1000 patient-days, with the COVID-19 pandemic having an
impact on the increased incidence of candidemia when compared to previous years.

Gastrointestinal tract disease and the use of a central venous catheter were the most
prevalent risk conditions. Candida albicans was the most prevalent species (41.7%), followed
by C. tropicalis and C. glabrata in the same proportion (20%), with C. parapsilosis found in
12.3% of cases.

A proportion of 69.4% of the patients with candidemia underwent treatment, with
echinocandins being the antifungal of choice as initial therapy in 71 (60.1%) of the cases.
The incidence of endocarditis and endophthalmitis was 5.0% and 2.4%, respectively.

The 30-day mortality was 54.7%, with the independent risk factors for mortality being
age (OR = 1.03; 95% CI 1.01–1.06; p = 0.007), heart disease (OR = 7.51; 95% CI 1.48–37.9;
p = 0.015), need for hemodialysis (OR = 3.68; 95% CI 1.28–10.57; p = 0.015), and use of
corticosteroids (OR = 2.83; 95% CI 1.01–7.92; p = 0.047).

The identification of risk factors contributes to improving management, control,
and adequate treatment strategies in order to minimize the unfavorable outcome of
these infections.



J. Fungi 2024, 10, 268 11 of 12

Author Contributions: Conceptualization, J.M.A., J.N.d.A.J., M.M.C.M., S.F.C. and T.G.; Methodology,
J.M.A.; Validation, J.N.d.A.J. and M.M.C.M.; Formal analysis, J.M.A. and T.G.; Investigation, J.M.A.;
Writing—original draft, J.M.A.; Writing—review & editing, T.G.; Visualization, S.F.C.; Supervision,
T.G. All authors have read and agreed to the published version of the manuscript.

Funding: The research has no funding.

Institutional Review Board Statement: The study was conducted in accordance with the Dec-
laration of Helsinki, and approved by the Ethics Committee of Hospital das Clínicas (protocol
19921919.9.0000.0068 approved in December 2020) for studies involving humans.

Informed Consent Statement: Patient consent was waived due to retrospective nature based on the
analysis of medical records and without any intervention with guarantee of patient confidentiality.

Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Cornely, O.A.; Bassetti, M.; Calandra, T.; Garbino, J.; Kullberg, B.J.; Lortholary, O.; Meersseman, W.; Akova, M.; Arendrup, M.C.;

Arikan-Akdagli, S. ESCMID* guideline for the diagnosis and management of Candida diseases 2012: Non-neutropenic adult
patients. Clin. Microbiol. Infect. 2012, 18 (Suppl. S7), 19–37. [CrossRef]

2. Colombo, A.L.; Guimarães, T.; Camargo, L.F.; Richtmann, R.; Queiroz-Telles Fd Salles, M.J.; Cunha, C.A.; Yasuda, M.A.;
Moretti, M.L.; Nucci, M. Brazilian guidelines for the management of candidiasis—A joint meeting report of three medical societies:
Sociedade Brasileira de Infectologia, Sociedade Paulista de Infectologia and Sociedade Brasileira de Medicina Tropical. Braz. J.
Infect. Dis. 2013, 17, 283–312. [CrossRef]

3. Jack, L.; Bal, A.M.; Harte, S.; Collier, A. International guidelines: The need to standardize the management of candidaemia. Infect.
Dis. 2016, 48, 779–781. [CrossRef]

4. Pappas, P.G.; Kauffman, C.A.; Andes, D.R.; Clancy, C.J.; Marr, K.A.; Ostrosky-Zeichner, L.; Reboli, A.C.; Schuster, M.G.;
Vazquez, J.A.; Walsh, T.J.; et al. Clinical Practice Guideline for the Management of Candidiasis: 2016 Update by the Infectious
Diseases Society of America. Clin. Infect. Dis. 2016, 62, e1–e50. [CrossRef]

5. Ben-Ami, R. Treatment of Invasive Candidiasis: A Narrative Review. J. Fungi 2018, 4, 97. [CrossRef]
6. Guinea, J. Global trends in the distribution of Candida species causing candidemia. Clin. Microbiol. Infect. 2014, 20 (Suppl. S6), 5–10.

[CrossRef]
7. Kaur, H.; Chakrabarti, A. Strategies to Reduce Mortality in Adult and Neonatal Candidemia in Developing Countries. J. Fungi

2017, 3, 41. [CrossRef]
8. Wu, Z.; McGoogan, J.M. Characteristics of and Important Lessons from the Coronavirus Disease 2019 (COVID-19) Outbreak in China:

Summary of a Report of 72 314 Cases from the Chinese Center for Disease Control and Prevention. JAMA 2020, 323, 1239–1242.
[CrossRef]

9. Lobo, A.P.; Cardoso-Dos-Santos, A.C.; Rocha, M.S.; Pinheiro, R.S.; Bremm, J.M.; Macário, E.M.; Oliveira, W.K.; França, G.V.A.
COVID-19 epidemic in Brazil: Where are we at? Int. J. Infect. Dis. 2020, 97, 382–385. [CrossRef]

10. Seagle, E.E.; Jackson, B.R.; Lockhart, S.R.; Georgacopoulos, O.; Nunnally, N.S.; Roland, J.; Barter, D.M.; Johnston, H.L.; Czaja, C.A.;
Kayalioglu, H. The Landscape of Candidemia During the Coronavirus Disease 2019 (COVID-19) Pandemic. Clin. Infect. Dis. 2022,
74, 802–811. [CrossRef]

11. Girão, E.; Levin, A.S.; Basso, M.; Gobara, S.; Gomes, L.B.; Medeiros, E.A.; Costa, S.F. Seven-year trend analysis of nosocomial
candidemia and antifungal (fluconazole and caspofungin) use in Intensive Care Units at a Brazilian University Hospital. Med.
Mycol. 2008, 46, 581–588. [CrossRef]

12. Motta, A.L.; Almeida, G.M.; Almeida Júnior, J.N.; Burattini, M.N.; Rossi, F. Candidemia epidemiology and susceptibility profile
in the largest Brazilian teaching hospital complex. Braz. J. Infect. Dis. 2010, 14, 441–448. [CrossRef]

13. Papadimitriou-Olivgeris, M.; Kolonitsiou, F.; Kefala, S.; Spiliopoulou, A.; Aretha, D.; Bartzavali, C.; Siapika, A.; Marangos, M.;
Fligou, F. Increased incidence of candidemia in critically ill patients during the Coronavirus Disease 2019 (COVID-19) pandemic.
Braz. J. Infect. Dis. 2022, 26, 102353. [CrossRef]
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19. Beştepe Dursun, Z.; Sipahioğlu, H.; Civan Yüksel, R.; Sav, H.; Çelik, İ. Risk factors and lethality associated with Candidemia in
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