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The alarming increase in the non-albicans Candida group (NAC) as the etiologic agent of bloodstream 
infections has made it necessary for the factors associated with candidemia caused by NAC to be 
elucidated. A cross-sectional retrospective study was conducted which included analysis of 
microbiological reports, medical records and hospital infection notifications in two tertiary hospitals 
(Mato Grosso, Brazil) over 8 years (2006 to 2014). Of 144 observed episodes of candidemia, the NAC 
group represented 64.6%. The prevalence of candidemia caused by NAC was equal to 1.10 × 1,000 
admissions, which was statistically different (p<0.001) from and greater than the prevalence of Candida 
albicans (CA). Hospitalization in the intensive care unit (PR = 1.83; p = 0.05), length of stay ≥42 days 
(PR = 0.62; p = 0.01) and the use of H2 blockers (PR = 1.75; p = 0.03) were significantly associated with 
death in patients with candidemia caused by NAC, regardless of gender, use of central venous catheter, 
treatment with amphotericin B and mechanical ventilation. The incidence of candidemia caused by NAC 
was 34% higher in men and 40% higher in patients who remained hospitalized for ≥42 days, regardless 
of prematurity, neutropenia, catheter, mechanical ventilation and age. After 42 days of hospitalization, 
the chances of survival were 67.3% among patients with candidemia caused by NAC and 56.4% among 
patients with candidemia caused by CA. This study suggests a different behavior between CA and NAC 
groups, which should be especially considered for choice of treatment regimen with antifungals. 
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INTRODUCTION 
 
The frequency of candidemias in tertiary care hospitals is 
increasing constantly in the US (Pfaller et al., 2012), 
Europe (Berdal et al., 2014) and Brazil (Nucci et al., 
2013). Hospitalization in the intensive care unit (ICU) 
(Heimann et al., 2015), and the increased use of invasive  

medical technologies (Hirano et al., 2015) enables the 
occurrence of bloodstream infection (BSI) caused by 
Candida yeasts, contributing to the increase in mortality 
and morbidity rates (Glöckner and Karthaus, 2011; 
Cornely et al., 2015).  
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According to Yapar (2014), the incidence of candidemia 
(per 1,000 admissions) was equal to 0.20 in France, 0.38 
in Italy, 0.32 in Sweden, 1.95 in Argentina, 0.33 in Chile, 
1.96 in Colombia, 0.90 in Ecuador, Venezuela, 0.45 in 
Canada, 0.53 in Spain, 1.87 in the United Kingdom and 
0.21 in Australia. In Brazil, it reduced from 2.49 (2003-
2004) to 1.38 (2008-2010); however, in a study 
conducted in the Midwest Region of Brazil, it reached 
1.80 between 2006 and 2011 (Hoffmann-Santos et al., 
2013). 

The proportion of the non-albicans Candida group 
(NAC) as an etiological agent of candidemia has been 
higher in developing countries than among those 
developed: 56.1% in the USA (Pfaller et al., 2012), 46.5% 
in Europe (Cornely et al., 2015), 55.8% in Italy (Caggiano 
et al., 2015), 57.6% in Japan (Morii et al., 2014), 24.1% in 
Norway (Berdal et al., 2014), 80.0% in India (Juyal et al., 
2013); 72.9% in China (Wu et al., 2011; Nucci et al., 
2013) and 61.5% in Brazil (Ng et al., 2015), 54.0% in 
Mexico (Corzo-Leon et al., 2014), 62.4% in Latin America 
and 59.5% in Brazil Midwest Region of Brazil (Hoffmann-
Santos et al., 2013). 

The risk factors for candidemia have been extensively 
studied worldwide, however, owing to the alarming 
increase of NAC as the etiologic agent of these infections 
(Colombo et al., 2007; Ortega et al, 2011; Mondelli et al., 
2012; Guimarães et al., 2012; Diekema et al., 2012; 
Muñoz et al., 2016; Imran and Alshammry, 2016), it is 
also important that further exploration is performed 
regarding the factors associated with candidemia caused 
by NAC, because in Brazil, the C. parapsilosis complex 
has shown resistance to fluconazole and caused an 
outbreak in an intensive care unit (Pinhati et al., 2016).  

Adult patients who developed candidemia by NAC 
remained hospitalized for longer than Candidaemia by C. 
albicans. In this age group, the average cost per 
hospitalization was about $14,000 dollars higher for 
patients with candidemia by NAC than among those who 
developed C. albicans candidemia (Moran et al., 2009). 
 
 
MATERIALS AND METHODS 
 
Study design and data collection 
 
An epidemiologic, observational, analytical, cross-sectional 
retrospective study using secondary data, such as microbiological 
reports (automated detection and species identification system), 
medical records and hospital infection notifications, was conducted. 
Because of this, the patients selected were not exposed to any risk. 
The information collected was stored in the Epi Info 7™ software 
(CDC, Atlanta, USA). 

The sample consisted of cases that had been confirmed in the 
clinical and laboratory settings as BSI caused by Candida in 
patients in two university tertiary hospitals in the city of Cuiabá 
(Mato Grosso, Brazil), during the period from January 2006 to 
December 2014. Patients who had a second positive blood culture 
result in a Candida spp. in a time interval lasting ≤30 days or those 
who did not show clinical signs and symptoms of infection and 
lacking information for the selected variables  or  generic  laboratory  
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identification, were not included. Yeast identification were performed 
by the hospital microbiology laboratory using the VITEK 2 system 
(bioMérieux, Marcy-I’Étoile, France). 
 
 
Patient characteristics and statistical analysis 
 
The following variables were considered: age, gender, length of 
stay, death, use of antifungals, hospital sector, the  presence of 
infection by Candida spp, prematurity, low birth weight, neutropenia 
(neutrophil ≤500 cells/mm3), fever axillary ≥ 38°C, previous surgery, 
the use of catheters, corticosteroids, H2 blockers, parenteral 
nutrition and mechanical ventilation. 

For the age groups, the authors considered those aged less than 
or equal to 30 days as neonatal patients; those aged between 31 
days and 17 years were considered paediatric patients; those aged 
between 18 and 59 years were considered adults, and those aged 
60 years or above were considered elderly. 

Through the Stata Statistical Software® version 12.0 (College 
Station, TX), the Pearson’s chi-square test was performed to check 
for association between categorical variables; two proportions test 
to check equality of prevalences; and the unpaired Student t-test to 
compare two independent means, or its nonparametric analogue, 
the Mann-Whitney test, when necessary, considering a p-value of 
<0.05 in the two-tailed test as significant. In order to estimate the 
strength of association, the prevalence ratio (PR) and the analysis 
of their respective confidence intervals (95% CI) were applied. This 
measure was preferred over the odds ratio, since it can 
overestimate the PR interfering with the inference of analysis. To 
determine the independent effect of explanatory variables on the 
dependent variable, Poisson regression with robust variance 
(Barros and Hirakata, 2003) was used to adjust the covariates, as it 
is the appropriate multiple model. The variables selected for this 
model had a p-value ≤ 0.20 in the univariate analysis, or biological 
plausibility.  

Finally, considering the length of stay of each patient, death from 
all causes such as failure and discharge as censorship, the Kaplan-
Meier curve was produced to visualize the distribution of the 
probability of survival. 
 
 
RESULTS 
 
There were 144 observed episodes of candidemia, of 
which Candida parapsilosis complex was the main 
etiologic agent (n = 56; 38.8%), followed by Candida 
albicans (n = 51; 35.4), Candida tropicalis (n = 26; 
18.1%), Candida glabrata complex (n = 7; 4.9%), 
Candida guilliermondii (n = 2; 1.4%), Candida haemulonii 
(n = 1; 0.7%) and Candida krusei (n = 1; 0.7%). The NAC 
group represented 64.6% of the total candidemias, a ratio 
1.8 times the number of candidemias caused by C. 
albicans (CA). 

The mean age was 29.9 years (95% CI = 25.3–34.5), 
and the median was 29 years. Men had a mean age of 
27.8 years and women, 31.4 years, with no statistically 
significant difference. The average length of stay was 
equal to 52.2 days (95% CI = 45.0–59.5) with a median of 
42 days. The average length of stay was 56.4 and 49.3 
days for men and women, respectively, with no 
statistically significant difference.  

There was no statistical difference between the average 
length  of   stay   and   the   mean   age  of   patients  who  
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Table 1. Prevalence of candidemia per 1,000 admissions per yeast group 
among patients admitted to two tertiary hospitals in Midwest Region, Brazil: 
2006 to 2014. 
 

Yeast group No. Prevalence 95% CI p 

Non-albicans Candida 93 1.10 0.88–1.34 
<0.001 

Candida albicans 51 0.61 0.45–0.79 

Total 144 1.71 1.45 – 2.02  
 

CI: confidence interval. 

 
 
 

Table 2. Percentage distribution, univariate and multivariate of the explanatory variables per yeast group among patients 
admitted to two tertiary hospitals in Midwest Region, Brazil: 2006 to 2014. 
 

Explanatory variables Total 

Univariate Analysis  Multivariate Analysis 

Non-albicans 

Candida 
Candida 
albicans 

p  
Prevalence 

ratio 
p 

Age group        

Neonatal 29.8 27.9 33.3 0.84   

 
Pediatrics 12.5 12.9 11.8    

Adult 39.6 41.9 35.3    

Elderly 18.1 17.3 19.6    

Gender        

Male 41.7 48.4 29.4 0.02  1.34 0.02 

Female 58.3 51.6 70.6     

Antifungals 85.4 84.9 86.2 0.82    

Intensive care unit 72.2 70.9 74.5 0.65    

Death 50.7 48.4 54.9 0.45    

Prematurity 20.1 16.1 27.4 0.10    

Low birth weight 21.5 19.3 25.5 0.39    

Neutropenia 18.7 15.0 25.5 0.12    

Fever 77.1 79.6 72.5 0.33    

Previous surgery 47.2 45.2 50.9 0.50    

Catheter 79.8 76.3 86.3 0.15    

Corticotherapy 52.1 52.7 50.1 0.84    

H2 blockers 68.7 68.8 68.6 0.98    

Parenteral nutrition 73.6 70.9 78.4 0.33    

Mechanical ventilation 67.4 63.4 74.5 0.17    

Hospitalization ≥42 days 50.7 56.9 39.2 0.04  1.40 0.01 
 

Multivariate analysis model adjusted for prematurity, neutropenia, catheter, mechanical ventilation and age. 
 
 
 

developed candidemia caused by NAC or CA. The 
average age of patients who died and had candidemia 
caused by both NAC and CA was statistically similar 
(p = 0.79). In the group of patients with candidemia 
caused by NAC, those who died showed a statistically 
different mean age (p<0.01), which was higher than that 
of those who were discharged. In the group of patients 
with CA, this difference was not observed. Among those 
who had candidemia caused by NAC, the average length 
of stay was statistically different (p = 0.01) and lower for 
the patients who died, as compared to the average length 
of stay of discharged patients. In the group of patients 
with CA, this difference was also not observed. 

The prevalence of BSI caused by NAC was statistically 
different from and higher than the prevalence of 
candidemia caused by CA (Table 1). Univariate analysis 
showed a statistical association of candidemia caused by 
NAC with gender (PR = 1.64; 95% CI = 1.02–2.64; 
p = 0.03) and length of stay ≥42 days (PR = 1.45; 95% 
CI = 1.00–2.13; p = 0.04). The other univariate analyses 
and the respective percentages of the explanatory 
variables in multivariate analysis are shown in Table 2. 

Of all patients with candidemia, 73 died (50.7%). 
Among patients who had candidemia caused by NAC 
(n = 93), 45 died (48.4%), while among those who had 
candidemia  caused  by  CA  (n = 51),  28   died  (54.9%),  
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Figure 1. Survival curve for patients with candidemia caused by C. albicans and non-albicans 
Candida, showing a median survival rate of 45 and 60 days, respectively. 

 
 
 
without a statistically significant difference between 
groups. 

Among patients who had candidemia caused by NAC, 
the univariate analysis showed the existence of a 
statistical association between death and the use of 
parenteral nutrition (p<0.01), admission to the ICU 
(p<0.01), mechanical ventilation (p<0.01), length of stay 
≥42 days (p = 0.02), use of H2 blockers (p = 0.02), 
catheter use (p = 0.02), gender (p = 0.03) and fever 
(p = 0.03). In the multivariate analysis, admission to the 
ICU (PR = 1.83; 95% CI = 1.00–3.33; p = 0.05), length of 
stay ≥42 days (PR = 0.62; 95% CI = 0.42–0.91; p = 0.01), 
and the use of H2 blockers (PR = 1.75; 95% CI = 1.05–
2.92; p = 0.03) were significantly associated with death in 
patients with candidemia caused by NAC, regardless of 
gender, and the use of catheter treatment, amphotericin 
B and mechanical ventilation. 

Among patients who had candidemia caused by CA, 
the univariate analysis showed the existence of statistical 
association of death with parenteral nutrition (p<0.01) and 
gender (p = 0.05). In the multivariate analysis, only the 
use of antifungals (PR = 0.55; 95% CI = 0.34-0.88; 
p = 0.01) was statistically associated with death, with the 
protective effect in patients with candidemia caused by 
CA, regardless of gender, the use of parenteral nutrition, 
steroids, catheter, admission to ICU, low birth weight and 
mechanical ventilation. 

Figure 1 shows the comparison of survival curves 
between  patients  with  candidemia  caused  by  CA  and 

NAC. The median survival probability (p.50) in patients 
with candidemia caused by NAC occurred with 59 days of 
hospitalization, while in the group with candidemia 
caused by CA, it occurred in 46 days. After 42 days of 
hospitalization, the chance of survival was 67.3% among 
patients with candidemia caused by NAC and 56.4% 
among patients with candidemia caused by CA. 
 
 
DISCUSSION 
 
Among patients diagnosed with candidemia caused by 
NAC, those who died showed statistically different and 
higher mean age (M = 39.2; 95% CI = 31.2–47.1) than 
patients who were discharged (M = 21.3; 95% CI = 14.1–
28.5). This difference can be explained by the fact that 
the elderly who died had a higher mean age (M = 70; 
95% CI = 67.0–72.9) than the elderly who were 
discharged (M = 67.2; 95% CI = 61.2–73.3). The 
depletion of clinical reserves of the patient with advanced 
age confronting fungemia is believed to be one of the 
reasons for this difference, since 75.0% of elderly 
patients with candidemia caused by NAC died. 

The predictive nature of a risk factor does not mean 
that it is necessarily the cause of the disease, as a risk 
factor can indirectly predict an outcome through 
association with some other variable that is indeed a 
determinant of disease. Not being the cause of 
candidemia  does  not  decrease the value of a risk factor  

 
C. albicans Non-C. albicans 
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as a way of predicting the likelihood of this outcome, but 
identifies it as a marker for increased probability of this 
condition, the absence of which may not decrease the 
risk of developing candidemia.  

The epidemiological design of this study did not allow 
us to infer risk, but allowed us to determine the existence 
of factors associated with candidemia caused by NAC 
that, as a BSI agent, was 34% higher in men than in 
women and 40% higher in patients who remained 
hospitalized for ≥42 days. Although, not statistically 
significant on the multivariate analysis (p = 0.056), death 
was 33% lower among patients who had candidemia 
caused by NAC and were treated with amphotericin B. 

One of the limitations of the epidemiological design of 
this study is that it did not allow inference of cause and 
effect for determining both the exposure and the outcome 
simultaneously, since a temporal relationship between 
them has not been established. In order to reduce the 
possibility of non-inclusion of cases that have presented 
their outcome before the study conducted, long time for 
data collection (8 years) was considered. The existence 
of different associated factors in candidemias caused by 
NAC and CA suggests a clinical behaviour that should be 
better evaluated by studies with other epidemiological 
designs. 

The literatures has shown NAC as the main cause of 
candidemias (Wu et al., 2014; Lotfi et al., 2015; Ng et al., 
2015; Caggiano et al., 2015), with special attention paid 
to C. parapsilosis complex among the three major 
etiologic agents, as was also observed in this study. The 
finding agree with the result of Imran and Alshammry 
(2016) showing that NAC isolated from blood samples of 
ICU patients in Iraq (Middle East) were: C. parapsilosis 
complex 20.34%, C. membrenifaciens  2.97% and 0.25%  
for Candida sake, while C. albicans  was 12.7%. These 
Candida spp. were identified  based on  sequencing 
analysis of the whole ITS region and the ITS2 of the 
rDNA. 

The incidence of death in patients with candidemia 
caused by NAC of this study was statistically different 
from (p<0.01) and higher than that published in the study 
by Wu et al. (2014), who presented similar 
epidemiological design and hospital setting (tertiary 
university hospital in China), in which 238 cases of 
candidemia were identified in 3 years of study (2009 to 
2011). Although, the number of beds in the Chinese 
hospital is almost three times higher and the number of 
episodes of candidemia is almost double as compared to 
this study, with only diabetes mellitus (p<0.001) being 
observed as an independent variable in the multivariate 
analysis with the outcome candidemia caused by NAC. 

Comparing the annual incidences of candidemia in 
hospitalized patients aged 65 to 84 years in a study 
conducted in Texas (Oud, 2016), with the prevalence of 
candidemia detected by this study for the same age 
group and year, there was a statistically significant 
similarity   between    2006    and    2009.   In   2010,   the  

 
 
 
 
prevalence of candidemia in hospitalized patients aged 
65 to 84 years of this study (0.91 per 10,000) were 
statistically different (p = 0.04) and lower than the 
incidence of candidemia for the same age group and year 
in the Texas study. 

A multicenter study with 227 patients with candidemia 
(2008 to 2010) in China (Li et al., 2015) stratified the 
distribution of Candida yeasts isolated into two groups: 
acquired and not acquired in the ICU. There was no 
statistical association between the species and the 
hospital sector, which was also observed in hospitals 
evaluated in Cuiabá (Mato Grosso, Brazil). The absence 
of preference of Candida yeasts as the etiologic agent of 
candidemias in ICU demonstrated by this cross-sectional 
study was supported by the aforementioned cohort. 

In the study conducted in China (Li et al., 2015), 
patients who acquired candidemia in the ICU had a 
higher mean age (p<0.05) than those who developed 
candidemia in other inpatient units. In the present study, 
however, the opposite behavior was observed, as the 
patients who remained hospitalized in the ICU had 
statistically different (p<0.001) and lower (24.3 years; 
95% CI 18.9–29.7) mean age than patients who were not 
admitted to the ICU (44.6 years; 95% CI 37.6 to 51.6). 
This can be explained by the fact that the Chinese study 
included only patients older than 16 years, while in the 
present study, patients admitted to the neonatal ICU were 
also included. 

The prevalence of candidemia (per 1,000 admissions) 
over 8 years (2006 to 2014) was statistically different 
from (p<0.05) and lower than that reported in a study 
conducted in Spain (Aguilar et al., 2015): 19.1 between 
2012 and 2013; statistically similar to that observed in 
Italy (Barchiesi et al., 2016): 1.5 between 2010 and 2014; 
but statistically different (p<0.01) and higher than that 
found in France (Richet et al., 2002): 0.29 in 1995. 

The Italian study (Barchiesi et al., 2016) showed that 
older age behaved as an independent variable 
statistically associated with higher risk of mortality. Of the 
elderly evaluated in this study (n = 26), 73.1% died, 
reinforcing advanced age as a predictive factor for high 
mortality in patients with candidemia, even when 
including aspects previously discussed. 

Epidemiological evidence on the intravascular catheter 
indicates that its retention is statistically associated with 
increased risk of death (Fisher et al., 2016) and its 
removal is associated with an increased survival rate 
(Tortorano et al., 2002). In this study, death was 30% 
higher in patients using a central venous catheter 
(p = 0.02) and had candidemia caused by NAC. There 
was no association between the use of catheter and 
death among patients who had candidemia caused by 
CA. 

A review article (Krcmery and Barnes, 2002) 
synthesized the specific risk factors for candidemia 
caused by NAC: colonization at two sites, venous 
catheter,   APACHE   score  II,   acute   leukaemia,   bone  



 
 
 
 

marrow transplantation, antifungal prophylaxis, neutron-
penia, malignant disease of hematologic origin, surgery 
and kidney failure. In the present study, male gender and 
the length of stay ≥42 days behaved as independent 
variables associated with candidemia caused by NAC. 
These variables were not mentioned in the aforesaid 
article. 

In the present study, the factors identified in the 
multivariate analysis as associated with candidemia 
caused by NAC distinguished from other studies that 
showed exposure to azole agents (OR = 3.36; p = 0.03) 
and surgery to implant artificial materials (OR = 37.5; 
p = 0.009) by Ding et al. (2015); hematological disorders 
(p<0.001), mean age (p = 0.02), presence of urinary 
catheter (p = 0.007) and neutropenia (p = 0.003) by Alp 
et al. (2015). 

Factors associated with death in patients with 
candidemia identified in this study were different from the 
group of yeasts. In patients with candidemia caused by 
NAC, death was 83% higher among those who remained 
hospitalized in the ICU and 75% higher among those who 
used H2 blockers, but 38% lower among patients who 
remained hospitalized for ≥42 days. Among patients with 
candidemia caused by CA, death was 45% lower among 
those who used antifungals. The evidence seems to 
suggest the existence of epidemiological differences 
between candidemia caused by CA and NAC. This 
distinct behaviour must be taken into account when 
choosing antifungal therapy for the treatment of 
hospitalized patients, if possible, before the identification 
of species and their respective antifungal susceptibility 
profile (Ding et al., 2015). 

In this scenario, it should be mentioned, the important 
study by Pfaller et al. (2014), in which the authors 
observed 2,147 cases of candidemia caused by NAC. 
The C. parapsilosis complex was the most common 
etiologic agent among the NAC group, as was also 
observed in this study. The fact that C. parapsilosis 
complex represents more than 60% of NAC species in 
this study and that this species has the characteristic of 
having one of the greatest chances of survival among the 
Candida yeasts that act as BSI agents (Morii et al., 2014; 
Cornely et al., 2015) may explain the less aggressive 
behaviour by the NAC group when compared with CA, as 
shown in the Kaplan-Meier curve. 

According to Gonçalves et al. (2010), C. parapsilosis 
complex is the third most commom agent of candidaemia 
in hospitalized patients in Europe, EUA and Latin 
American. However, the epidemiology of BSI caused by 
complex is still not completely understood. Data from the 
Nationwide Sentinel Surveillance of Candidemia in Brazil 
(Colombo et al., 2006) identified C. parapsilosis complex 
with a third cause in eleven medical centers. In this study, 
the percentage of resistance of C. parapsilosis complex 
to the antifungal 5-Flucytosine was four times greater 
than the resistance of C. albicans to the same drug. In 
adult cases, C. parapsilosis complex was the third most 
commom agent  of  candidemia  and  in  pediatric  cases,   
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was the second. In the study conducted in the Midwest 
Region of Brazil, C. parapsilosis complex was the first 
cause of candidaemia in adult and neonatal intensive 
care unit. 

Isolates from C. parapsilosis complex in hospitals 
located in the Southeast of Brazil (Ziccardi et al., 2015) 
showed two molecular types: C. orthopsilosis and C. 
parapsilosis. The first species was two times most 
frequent in blood (C. orthopsilosis = 80.0%; C. 
parapsilosis sensu stricto = 41.9%), but presented 
smaller MIC mean for antifungal caspofungin (C. 
orthopsilosis = 0.139; C. parapsilosis sensu stricto = 
0.465; p=0.03). About hydrolytic enzyme production, C. 
orthopsilosis showed larger mean of caseinolytic activity 
that the C. parapsilosis sensu stricto, with statistical 
difference (p<0.01), evidentiating its important virulent 
character. The study conducted in the Midwest Region of 
Brazil did not aim to perform molecular identification, but 
noted that the death in patients with C. parapsilosis 
complex was 46.4% (26/56), but less than C. albicans 
with 54.9% (28/51). 

The important epidemiological differences between the 
behaviour of candidemias caused by NAC and CA, such 
as prevalence, associated factors, and the probability of 
survival, should be considered by the multidisciplinary 
team in the clinical management of hospitalized patients. 
Although, similar associated factors have been observed 
in studies conducted in different countries, these hospital 
settings have technological, socioeconomic, structural 
and microbiological conditions that require continuous 
monitoring of the hospital epidemiology profile of fungal 
infections in each health unit, and their particularities 
should be both valued and compared. 
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