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Abstract
Background  Candidemia, a common nosocomial bloodstream infection caused by Candida species, is associated 
with a high mortality rate. This study aimed to analyze the epidemiological characteristics, distribution of Candida 
species, antifungal susceptibility, and mortality risk factors of adult patients with candidemia in Zunyi, China. These 
findings are expected to inform treatment and prevention strategies for candidemia in this region.

Methods  Clinical data, Candida species, antifungal susceptibility profiles, and prognosis of 92 patients with 
candidemia at the First People’s Hospital of Zunyi (the Third Affiliated Hospital of Zunyi Medical University) from 
January 2016 to December 2023 were retrospectively analyzed. Univariate and multivariate logistic regression 
analyses were performed to analyze risk factors for patient death.

Results  Analysis of 92 candidemia cases revealed an average incidence of 0.19% and mortality rate of 35.87%. 
Candida albicans was responsible for 33.70% of the infections, whereas non-C. albicans accounted for 66.30% of the 
total. Non-C. albicans was dominated by C. parapsilosis (31.52%), Nakaseomyces glabratus (18.48%), and C. tropicalis 
(13.04%). The susceptibility of all Candida species to amphotericin B exceeded 96%. C. albicans and C. parapsilosis 
showed greater than 70% susceptibility to fluconazole, itraconazole, and voriconazole, whereas C. tropicalis showed 
less than 60% susceptibility to these antifungal agents. Among the 33 dead patients, C. albicans was associated with a 
higher mortality rate than non-C. albicans (P = 0.007). Logistic multiple regression analysis showed that cardiovascular 
disease (OR = 8.913, 95% CI: 1.463–54.289, P = 0.018), kidney disease (OR = 13.672, 95% CI: 2.025–92.326, P = 0.007), and 
antifungal drug treatment duration less than 7 days (OR = 10.694, 95% CI: 1.841–62.112, P = 0.008) were independent 
risk factors for mortality in adult patients with candidemia.

Conclusions  The mortality rate among patients with candidemia remains high with C. albicans is the predominant 
pathogen in Zunyi, China. Cardiovascular disease, kidney disease, and antifungal drug treatment duration less than 7 
days were independent risk factors for mortality in adult patients with candidemia. Therefore, greater attention should 
be paid to adult patients with risk factors for mortality to improve the outcomes of adult candidemia.
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Background
Candida species is one of the most important pathogens 
causing nosocomial bloodstream infections in adults and 
children worldwide over the past two decades [1, 2, 3]. 
As opportunistic pathogens, over 200 species of Candida 
have been identified, yet only a subset, approximately 
10%, are recognized to cause infections in humans [4]. 
Candida has been ranked as the fourth most prevalent 
pathogen in bloodstream infections among critically ill 
patients, posing a substantial threat to patient health [5]. 
Studies have reported that the incidence of candidemia 
is approximately 5.72 cases per 100,000 patients in China 
[6], with mortality rates ranging from 23.4% to 33.13% [7, 
8, 9].

Geographical variations exist in the species compo-
sition and epidemiological traits of candidemia [10]. 
Historically, Candida albicans being the predominant 
species, causing over 50% of candidemia cases [11]. 
However, in recent years, there has been a significant 
rise in the incidence of non- C. albicans species such as 
C. parapsilosis, Nakaseomyces glabratus, C. tropicalis, 
and Pichia kudriavzevii, which have emerged as major 
pathogens in infections [12, 13, 14, 15]. Furthermore, the 
prognosis associated with bloodstream infections caused 
by different Candida species can vary [16]. A study con-
ducted in Shenyang, China, indicates that the 30-day 
mortality rate of infections caused by C. albicans is com-
paratively higher than those caused by non-C. albicans 
[17]. Conversely, other studies have indicated that mor-
tality rate of bloodstream infections due to non-C. albi-
cans was higher than that in C. albicans [18]. Given these 
discrepancies, it is imperative to investigate the local epi-
demiological characteristics of candidemia in order to 
develop targeted treatment and prevention strategies.

Common risk factors associated with candidemia 
include ICU admission, neutrophil deficiency, septic 
shock, surgical procedures, prior use of broad-spectrum 
antibiotics, an APACHE II score of ≥ 20, central venous 
catheterization, and mechanical ventilation [19, 20, 21, 
22]. Additionally, studies have identified age, malig-
nant hematologic disorders, urinary catheter placement, 
hemodialysis, mechanical ventilation, cardiovascular 
disease, requirement for vasopressor therapy, and con-
current bacterial bloodstream infections as significant 
predictors of mortality in patients with candidemia [3, 7, 
16, 23].

Candidemia is associated with a high mortality rate 
and presents challenges in early diagnosis and treatment, 
representing a significant public health concern and a 
substantial economic burden on healthcare systems [24]. 
Although numerous studies have analyzed risk factors 

associated with candidemia [7, 13, 16, 20, 23, 25], there 
is regional variability in epidemiological characteristics 
and mortality risk factors in candidemia [26]. It is nec-
essary to understand the Candida species distribution, 
drug susceptibility, and mortality risk factors related to 
candidemia of adult patients in this region. Enhancing 
early diagnosis and treatment, proactively managing risk 
factors associated with mortality, and improving patient 
outcomes are critical objectives. This study aimed to ana-
lyze the Candida species distribution, drug susceptibil-
ity, and mortality risk factors of candidemia among adult 
patients in a tertiary teaching hospital in Zunyi, China, 
with the goal of providing valuable data for the diagnosis 
and treatment of candidemia.

Methods
Study design
This study included adult patients (age ≥ 18 years) diag-
nosed with candidemia at the First People’s Hospital of 
Zunyi, also known as the Third Affiliated Hospital of 
Zunyi Medical University, a tertiary teaching hospital 
with 3,500 beds. The study period spans from January 
2016 to December 2023. Candidemia was defined as the 
isolation of Candida from at least one blood culture in 
a patient presenting with clinical signs and symptoms. 
Only the initial positive result was considered for analysis 
in cases of multiple detections of the same Candida spe-
cies in the same patient. Patients with incomplete medi-
cal records were excluded.

Clinical data collection
Clinical data were extracted from the medical records of 
patients treated at the First People’s Hospital of Zunyi. 
Basic demographic data, including sex and age, were col-
lected. Additionally, a detailed compilation of clinical 
diagnosis and treatment information was performed. The 
data encompassed patient outcomes and various disease 
factors, such as hypertension, diabetes, cardiovascular 
diseases, nervous system diseases, digestive system dis-
eases, respiratory system diseases, urinary system dis-
eases, kidney diseases, solid malignancies, multiple organ 
dysfunction, shock, bacterial bloodstream infections and 
Candida-related organ involvement. Invasive factors 
(e.g., tracheal intubation, tracheotomy, mechanical ven-
tilation, bronchoscopic lavage of the respiratory tract, 
central venous catheterization, arterial catheterization, 
surgery, surgical drainage tube, urinary tract catheter-
ization) and therapeutic factors (e.g., blood transfusion, 
use of vasopressors, use of carbapenem antibiotics, use of 
vancomycin, hemodialysis, ICU admission, hospitaliza-
tion time, use of hormones, use of antifungal drugs, the 
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methods of antifungal treatment and duration, as well as 
the types of corticosteroids used) were also included.

Microbiological test procedure
Blood samples from patients were collected under asep-
tic conditions and cultured using the BACT/ALERT 3D 
automated blood microbial culture system (BioMerieux, 
Marcy-l ‘Etoile, France). Positive cultures were inoculated 
on blood agar plates (Autobio, Zhengzhou, China) and 
Sabouraud’s agar plates (Autobio, Zhengzhou, China) and 
incubated at 37°C for 24–48 hours. From 2016 to 2018, 
strain identification was performed using the VITEK® 2 
Compact (BioMérieux, Marcy-l’Étoile, France). From 
2019 to 2023, the VITEK® MS mass spectrometer (Bio-
Mérieux, Marcy-l’Étoile, France) with the corresponding 
VITEK® IVD Database 3.2 was used for strain identifica-
tion. VITEK® MS identification was considered accept-
able when the confidence level reached 99.9%. Antifungal 
susceptibility testing was conducted using the ATB FUN-
GUS 3 yeast-like fungal susceptibility kit (BioMerieux, 
Marcy-l ‘Etoile, France), which evaluates susceptibility 
to five antifungal agents: amphotericin B, 5-flucytosine, 
fluconazole, itraconazole, and voriconazole. C. albicans 
ATCC 90028 and C. parapsilosis ATCC22019 were used 
as quality control strains. Antifungal susceptibility testing 
was strictly conducted according to the manufacturer’s 
standardized protocols. The minimum inhibitory con-
centration (MIC) was interpreted using the Clinical and 
Laboratory Standards Institute (CLSI) M27-A3 micro-
broth-dilution method [27]. When no breakpoints were 
available, the breakpoints recommended by the antifun-
gal susceptibility test kit were used for interpretation.

Statistical analysis
Categorical data were presented as the number of cases 
and corresponding percentages. Comparisons among 

categorical variables were performed using the chi-
square test or Fisher’s exact test, as appropriate. Nor-
mally distributed continuous variables are reported as 
mean ± standard deviation, and differences between 
groups were assessed using independent t-tests. For con-
tinuous variables with non-normal distributions, data 
were expressed as median (1st quartile, 3rd quartile) [M 
(P25, P75)], and the Mann-Whitney U test was used to 
compare the groups. Variables that demonstrated sta-
tistical significance (P < 0.05) in the univariate analy-
sis of mortality risk factors were subsequently included 
in a multivariate logistic regression model to evaluate 
the multifactorial associations with death. All statistical 
analyses were performed using SPSS version 22.0 (SPSS, 
Inc., Chicago, IL, USA). Statistical significance was set at 
a two-tailed p-value of less than 0.05.

Results
Prevalence and mortality rates of candidemia, 2016–2023
From 2016 to 2023, 48,375 blood cultures were analyzed, 
yielding 92 cases of candidemia, resulting in an over-
all positive rate of 0.19% (92/48375). The highest annual 
positive rate was recorded in 2016 at 0.27% (14/5094), 
whereas the lowest rate was observed in 2023 at 0.12% 
(9/7579). Among the candidemia cases, the mortality 
rate was 35.87% (33/92), with the highest mortality rate 
of 50% in 2017, 2021, and 2022, and the lowest mortality 
rate of 14.29% in 2018. Comprehensive data for each year 
are presented in Table 1.

Distribution of Candida species
Among the 92 patients with candidemia, C. albicans 
was the predominant species, accounting for 33.70% 
(31/92) of the cases, whereas non-C. albicans constituted 
66.30% (61/92) of patients. Among the non-C. albicans 
isolates, C. parapsilosis, N. glabratus, and C. tropicalis 
were the most prevalent, representing 31.52% (29/92), 
18.48% (17/92), and 13.04% (12/92) of cases, respectively 
(Fig.  1; Table  2). A comparison between the periods of 
2016–2019 and 2020–2023 revealed a statistically signifi-
cant increase in the isolation rate of C. albicans (P < 0.05) 
(Table 2).

Antimicrobial susceptibility of Candida species
In the antimicrobial susceptibility profiling of Candida 
species, all strains exhibited excellent susceptibility to 
amphotericin B. C. albicans demonstrated susceptibil-
ity to the azole antifungals fluconazole, itraconazole, and 
voriconazole, with susceptibility ratios of 90.32%, 80.65%, 
and 74.19%, respectively. The susceptibility of both N. 
glabratus and P. kudriavzevii to itraconazole was 100%. 
C. tropicalis displayed a significant level of resistance 
to azole agents, with a susceptibility ratio of 58.33% for 

Table 1  Prevalence of candidemia from 2016 to 2023
Year Total blood 

culture (n)
Candidemia cases 
detected (n, %) a

Mortality of 
candidemia 
patients (n, 
%) b

2016 5094 14 (0.27) 3 (21.43)
2017 5479 10 (0.18) 5 (50.00)
2018 5903 14 (0.24) 2 (14.29)
2019 6841 11 (0.16) 4 (36.36)
2020 5501 10 (0.18) 4 (40.00)
2021 5641 8 (0.14) 4 (50.00)
2022 6337 16 (0.25) 8 (50.00)
2023 7579 9 (0.12) 3 (33.33)
Total 48,375 92 (0.19) 33 (35.87)
a Data outside parentheses are the number of patients with candidemia; data in 
parentheses are the number of patients with candidemia /total blood cultures
bData outside parentheses are the number of dead patients with candidemia; 
data in parentheses are the number of dead patients with candidemia/number 
of patients with candidemia
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fluconazole, itraconazole, and 33.33% for voriconazole 
(Table 3).

Univariate analysis of factors associated with C. albicans 
and non-C. albicans infection
Among 92 patients with candidemia, 59.78% (55/92) were 
male, with a median age of 69.50 (53, 79) years. A sig-
nificant proportion (70.65%, 65/92) were elderly patients 
aged ≥ 60 years. Most patients had underlying diseases, 
with the most prevalent being respiratory system disease 
(65.22%, 60/92), digestive system disease (48.91%, 45/92), 
hypertension (41.30%, 38/92), kidney disease (30.43%, 
28/92), shock (28.26%, 26/92), and cardiovascular dis-
eases (27.17%, 25/92).

Among the invasive factors, 64 cases (69.57%) had cen-
tral venous catheters, 47 cases (51.09%) had mechani-
cal ventilation, 45 cases (48.91%) underwent surgery, 
43 cases (46.74%) had tracheal intubation, and 37 cases 
(40.22%) had surgical drainage tubes. Regarding treat-
ment factors, 71 cases (77.17%) involved the use of hor-
mones, 66 cases (71.74%) received antifungal drugs, 

Table 2  Comparative distribution of Candida species between 
2016–2019 and 2020–2023

Total
2016–2023
N (%)

2016–
2019
N (%)

2020–
2023
N (%)

χ2 P

C. albicansvs. 
non-C. 
albicans

3.977 0.046*

C. albicans 31/92 (33.70) 12 (24.49) 19 (44.19)
Non-C. albicans 61/92 (66.30) 37 (75.51) 24 (55.81)
Total 92 (100) 49 (100) 43 (100)
Candida 
species
C. albicans 31 (33.70) 12 (24.49) 19 (44.19) 3.977 0.046*
C. parapsilosis 29 (31.52) 19 (38.78) 10 (23.26) 2.556 0.110
N. glabratus 17 (18.48) 12 (24.49) 5 (11.63) 2.515 0.113
C. tropicalis 12 (13.04) 5 (10.20) 7 (16.28) 0.745 0.388
P. kudriavzevii 3 (3.26) 1 (2.04) 2 (4.65) 0.013 0.908
*Significant statistical difference (P < 0.05)

χ2: chi-square value

Table 3  Antifungal susceptibility profiles of five Candida species
Candida Species Number of strains (n) Antifungal susceptibility results (n, %) a

Amphotericin B 5-Flucytosine Fluconazole Itraconazole Voriconazole
C. albicans 31 30 (96.77%) 30 (96.77%) 28 (90.32%) 25 (80.65%) 23 (74.19%)
C. parapsilosis 29 29 (100%) 24 (82.76%) 23 (79.31%) 26 (89.66%) 24 (82.76%)
N. glabratus 17 17 (100.00%) 17 (100.00%) 15 (88.24%) 17 (100.00%) 14 (82.35%)
C. tropicalis 12 12 (100.00%) 12 (100.00%) 7 (58.33%) 7 (58.33%) 4 (33.33%)
P. kudriavzevii 3 3 (100.00%) 2 (66.67 %) N/A 3 (100.00%) 2 (66.67%)
a, The values in parentheses represent the percentage of strains that were susceptible to each antifungal agent

N/A, Not Applicable, P. kudriavzevii is assumed to be intrinsically resistant to fluconazole

Fig. 1  Proportional distribution of Candida species among 92 candidemia cases
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60 cases (65.22%) were admitted to the ICU, 57 cases 
(61.96%) received blood transfusions, and 55 cases 
(59.78%) involved the use of carbapenem antibiotics. The 
mortality rate in this study was 35.87% (33 cases). Com-
parative analysis of the clinical characteristics of patients 
with C. albicans and non-C. albicans candidemia showed 
significant differences in the incidence of tracheal intuba-
tion, mechanical ventilation, surgery, surgical drainage 
tubes, hemodialysis, and mortality (P < 0.05, Table 4).

Distribution of Candida in dead patients
Among the patients who died, C. albicans was the pre-
dominant species, representing 51.52% (17/33) of the 
cases, which was significantly higher than that in the 
survival group (23.73%, 14/59) (P = 0.007). Conversely, 
C. parapsilosis was more prevalent in the survival group, 
with 40.68% (24/59) of cases, as opposed to 15.15% (5/33) 
in the death group, indicating a significant difference 
(P = 0.011) (Fig. 2).

Univariate analysis of 33 dead patients with candidemia
Univariate analysis revealed that age, cardiovascular 
disease, kidney disease, multiple organ dysfunction, 
shock, tracheal intubation, mechanical ventilation, cen-
tral venous catheterization, blood transfusion, use of 
vasopressors, use of carbapenem antibiotics, hemodi-
alysis, ICU admission, monotherapy with voriconazole, 
and antifungal treatment duration less than 7 days were 
associated with mortality in patients with candidemia 
(P < 0.05, Table 5).

Multifactorial logistic regression analyses revealed 
that cardiovascular disease (OR = 8.913, 95% CI: 1.463–
54.289, P = 0.018), kidney disease (OR = 13.672, 95% CI: 
2.025–92.326, P = 0.007), and antifungal drug treatment 
duration less than 7 days (OR = 10.694, 95% CI: 1.841–
62.112, P = 0.008) were independent risk factors for mor-
tality in patients with candidemia. (Table 6).

Discussions
Candidemia is a deep mycosis that is difficult to diag-
nose at an early stage and has poor prognosis. In recent 
years, with the widespread use of antifungal drugs and 
immunosuppressants, the development of transplanta-
tion techniques, and the increase of invasive procedures, 
the incidence of candidemia has gradually increased, 
and the prevalence of candidemia has regional differ-
ences [28]. Candidemia has been reported to be the 
fourth most common nosocomial infection, and more 
than 90% of candidemia is caused by Candida spp [29]. 
Among specific patient populations, such as those with 
cancer and systemic autoimmune diseases, the mor-
tality rates due to candidemia are notably high, reach-
ing 51% and 27.8%, respectively [30, 31]. A global study, 
encompassing data from over 120 countries, estimated 

that 1,565,000 individuals develop invasive candidiasis 
or candidemia annually, with 995,000 fatalities, suggest-
ing a mortality rate of 66.30% [32]. This study, observing 
candidemia cases from 2016 to 2023, noted a persistently 
low incidence of 0.19%, yet an average mortality rate of 
35.87%, peaking at 50% in the years 2017, 2021, and 2022. 
The mortality rate of candidemia in our study was higher 
than that reported in Luzhou, China, while the incidence 
rate was similar [33]. The reported mortality rate of adult 
candidemia in Luzhou was 22.3%, with an incidence rate 
of 0.24% [33]. It is noteworthy that a candidemia epide-
miology study in Iran reported a mortality rate of 59% 
for non-C. albicans candidemia, compared to a relatively 
lower mortality rate of 39% for C. albicans candidemia 
[34]. A study of adult candidemia in Canada from 2010 
to 2018 showed no differences in mortality rates among 
different Candida species [35]. However, in our study, 
the mortality rate for C. albicans candidemia was 54.84%, 
which is significantly higher than the mortality rate of 
26.23% for non-C. albicans candidemia. This finding fur-
ther indicates that there are regional differences in the 
mortality rates between C. albicans and non-C. albicans 
candidemia. Therefore, investigating the epidemiology 
and mortality of candidemia in our region holds signifi-
cant importance.

Consistent with global trends [25, 36, 37, 38, 39], this 
study found that C. albicans was the predominant strain 
associated with candidemia, accounting for 33.70%. 
Notably, the incidence of candidemia due to non-C. 
albicans species in this study was 66.30%, aligning with 
findings from other research [25, 39]. Some studies have 
shown that C. tropicalis is the most common species 
causing bloodstream infections caused by non-C. albi-
cans [39, 40]. This study identified C. parapsilosis as the 
predominant non-C. albicans, accounting for 31.52% of 
the cases, followed by N. glabratus (18.48%), C. tropicalis 
(13.04%), and P. kudriavzevii (3.26%). C. parapsilosis was 
the leading non-C. albicans species in candidemia is con-
sistent with reports from tertiary hospitals in Beijing and 
Guangzhou, China [25, 38], and its propensity to infect 
pediatric populations [41, 42]. The high rate of C. parap-
silosis infections may be linked to its frequent carriage 
by healthcare workers and its ability to form biofilms on 
medical equipment surfaces, which could explain its ele-
vated incidence in certain regions [24, 43].

Variations in Candida species distribution are influ-
enced by geographical factors and patient-specific ele-
ments, such as age, presence of malignancies, surgical 
procedures, and use of central venous catheters [44]. In 
the United States, a striking 99% of candidemia cases in 
patients with acute leukemia are attributed to non-C. 
albicans species, a phenomenon likely due to compro-
mised immune systems and extensive antifungal usage 
[45]. The choice of antifungal agent also influences 
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Variable Total
(n = 92)

C. albicans (n = 31) Non-C. albicans (n = 61) χ2/U
(C. albicans vs. Non-C. albicans)

P

Sex, male/female 55/37 15/16 40/21 2.525 0.112
Age (years) 69.50 (53, 79) 71(65.50, 78.50) 68 (52, 79) -0.781 0.435
Disease factor
Hypertension 38 (41.30) 10 (32.26) 28 (45.90) 1.578 0.209
Diabetes 17 (18.48) 5 (16.13) 12 (19.67) 0.171 0.679
Cardiovascular disease 25 (27.17) 10 (32.26) 15 (24.59) 0.611 0.435
Nervous system disease 24 (26.09) 5 (16.13) 19 (31.15) 2.404 0.121
Digestive system disease 45 (48.91) 18 (58.06) 27 (44.26) 1.567 0.211
Respiratory system disease 60 (65.22) 18 (58.06) 42 (68.85) 1.055 0.304
Urinary system disease 21 (22.83) 8 (25.81) 13 (21.31) 0.236 0.627
Kidney disease 28 (30.43) 11 (35.48) 17 (27.87) 0.563 0.453
Solid malignancy 10 (10.87) 3 (9.68) 7 (11.48) 0.000 1.000
Multiple organ dysfunction 11 (11.96) 7 (22.58) 4 (6.56) 3.606 0.058
Shock 26 (28.26) 9 (29.03) 17 (27.87) 0.014 0.907
Bacterial bloodstream infection 20 (21.74) 6 (19.35) 14 (22.95) 0.156 0.693
Candida-related organ involvement 9 (9.78) 5 (16.13) 4 (6.56) 1.187 0.276
Invasive factors
Tracheal intubation 43 (46.74) 20 (64.52) 23 (37.70) 5.935 0.015*
Tracheotomy 12 (13.04) 2 (6.45) 10 (16.39) 1.022 0.312
Mechanical ventilation 47 (51.09) 21 (67.74) 26 (42.62) 5.190 0.023*
Bronchoscopic lavage of respiratory tract 9 (9.78) 4 (12.90) 5 (8.20) 0.120 0.729
Central venous catheterization 64 (69.57) 24 (77.42) 40 (65.57) 1.362 0.243
Arterial catheterization 33 (35.87) 12 (38.71) 21 (34.43) 0.164 0.686
Surgery 45 (48.91) 21 (67.74) 24 (39.34) 6.633 0.010*
Surgical drainage tube 37 (40.22) 18 (58.06) 19 (31.15) 6.194 0.013*
Urinary tract catheterization 14 (15.22) 6 (19.35) 8 (13.11) 0.231 0.631
Therapeutic factor
Blood transfusion 57 (61.96) 20 (64.52) 37 (60.66) 0.130 0.718
Use of vasopressors 34 (36.96) 13 (41.94) 21 (34.43) 0.497 0.481
Use of carbapenem antibiotics 55 (59.78) 20 (64.52) 35 (57.38) 0.436 0.509
Use of vancomycin 22 (23.91) 6 (19.35) 16 (26.23) 0.534 0.465
Hemodialysis 21 (22.83) 11 (35.48) 10 (16.39) 4.252 0.039*
ICU admission 60 (65.22) 19 (61.29) 41 (67.21) 0.318 0.573
Hospitalization time 25 (12.50, 49) 29 (15, 48) 23 (12, 49) -0.678 0.498
Use of hormones 71 (77.17) 26 (83.87) 45 (73.77) 1.190 0.275
Use of antifungal drugs 66 (71.74) 23 (74.19) 43 (70.49) 0.139 0.709
Antifungal drug treatment methods
Caspofungin 2 (2.17) 0 (0.00) 2 (3.28) N/A 0.548
Micafungin 2 (2.17) 0 (0.00) 2 (3.28) N/A 0.548
Fluconazole 25 (27.17) 10 (32.26) 15 (24.59) 0.611 0.435
Voriconazole 35 (38.04) 12 (38.71) 23 (37.70) 0.009 0.925
Voriconazole + Amphotericin B 2 (2.17) 1 (3.23) 1 (1.64) N/A 1.000
Prophylactic antifungal therapy 17 (18.48) 7 (22.58) 10 (16.39) 0.522 0.470
Targeted antifungal therapy 49 (53.26) 16 (51.61) 33 (54.10) 0.051 0.821
Oral administration 4 (4.35) 2 (6.45) 2 (3.28) 0.027 0.869
Intravenous infusion 62 (67.39) 21 (67.74) 41 (67.21) 0.003 0.959
Duration of antifungal drug use
Less than 7 days 27 (29.35) 11 (35.48) 16 (26.23) 0.849 0.357
7–14 days 21 (22.83) 7 (22.58) 14 (22.95) 0.002 0.968
15–21 days 8 (8.70) 1 (3.23) 7 (11.48) 0.876 0.349
22–28 days 4 (4.35) 2 (6.45) 2 (3.28) 0.027 0.869
More than 28 days 6 (6.52) 2 (6.45) 4 (6.56) 0.000 1.000

Table 4  Clinical characteristics of 92 patients with candidemia
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species distribution, for instance, fluconazole use has 
been linked to an increased incidence of N. glabratus 
and P. kudriavzevii infections, whereas caspofungin use 
has been associated with a rise in C. parapsilosis, N. gla-
bratus, and P. kudriavzevii infections [46]. In a six-year 
multicenter study on adult candidemia in China, the pro-
portion of fluconazole use was 36.3%, while the propor-
tions of N. glabratus and P. kudriavzevii were 20.2% and 
2.3%, respectively [47]. Our study shows similar results, 
with fluconazole use at 27.17%, N. glabratus at 18.48%, 
and P. kudriavzevii at 3.26%. However, in the multicenter 
study, the proportion of caspofungin use was 25.3%, and 
C. parapsilosis accounted for 15.6% [47], whereas in our 
study, caspofungin use was only 2.17%, but C. parapsi-
losis reached 31.52%. This discrepancy suggests that the 
distribution of Candida species is influenced not only by 
antifungal drug usage but also by other factors. The esca-
lating resistance to antifungal drugs, particularly among 
non-C. albicans species, has become a global concern 
[48]. Identification of Candida isolates at the species level 
is important for empiric treatment of early suspected 
candidemia infections [49].

Polyenes, echinocandins, azoles, and flucytosine con-
stitute the primary antifungal agents for the treatment 
of candidemia [50]. Clinical guidelines predominantly 

endorse echinocandins for managing fungal infections 
[29]. Biofilm formation is one of the main drug resistance 
mechanisms of Candida [51]. Notably, azoles such as 
fluconazole, voriconazole, and itraconazole are ineffec-
tive against Candida biofilms, whereas amphotericin B 
demonstrates the capacity to inhibit biofilm development 
effectively [51]. Due to the unavailability of echinocandin 
antibiotic testing kits at the initial stage of this study, and 
considering that fluconazole and voriconazole are com-
monly used antifungal agents by clinicians at our hospi-
tal, with significantly lower treatment costs compared to 
echinocandin drugs such as micafungin. Therefore, we 
selected the ATB FUNGUS 3 kit to perform antifungal 
susceptibility testing. In this study, the susceptibility of C. 
albicans to amphotericin B was 96.77%, and the suscep-
tibility of other Candida species to amphotericin B was 
100%. Despite the high mortality associated with its use 
to treat candidemia, fluconazole remains the most com-
monly used antifungal drug in developing countries [52]. 
The literature indicates that the susceptibility rate of C. 
tropicalis to fluconazole varies from 71.8 to 88.8% [7, 23, 
53], however, in this study, it was alarmingly low at only 
58.33%. The increased resistance to C. tropicalis may be 
attributed to the favorable safety profile, cost-effective-
ness, and excellent tissue penetration of fluconazole, 
which has led to its broad application by clinicians for 
both empirical and prophylactic treatment, potentially 
fostering resistance [54]. In our study, the susceptibility of 
Candida spp. to fluconazole was higher than that to vori-
conazole, which is consistent with findings from Luzhou, 
China [33]. This may similarly be attributed to the higher 
frequency of voriconazole use by clinicians in the region, 
leading to increased resistance to voriconazole.

Previous studies have identified renal insufficiency, 
neutropenia, diabetes, and malignancies as significant 
risk factors for candidemia [55, 56]. In addition, solid 
organ transplantation, recent history of surgery, hemo-
dialysis, mechanical ventilation, prolonged ICU stay (≥ 7 
days), and the use of central venous catheters are rec-
ognized as important contributors to the risk of such 

Fig. 2  Mortality rates among different Candida species

 

Variable Total
(n = 92)

C. albicans (n = 31) Non-C. albicans (n = 61) χ2/U
(C. albicans vs. Non-C. albicans)

P

Types of hormones
Dexamethasone 64 (69.57) 24 (77.42) 40 (65.57) 1.362 0.243
Methylprednisolone 5 (5.43) 1 (3.23) 4 (6.56) 0.032 0.857
Prednisone 1 (1.09) 0 (0.00) 1 (1.64) N/A 1.000
Hydrocortisone 1 (1.09) 1 (3.23) 0 (0.00) N/A 0.337
Outcome
Mortality 33 (35.87) 17 (54.84) 16 (26.23) 7.313 0.007*
*Significant statistical difference (P < 0.05)

N/A: Not Applicable, the method used was Fisher’s exact test

ICU, intensive care unit; χ2, chi-square value

Table 4  (continued) 
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Variable Survival (n = 59) Death (n = 33) χ2/Z P
Sex, male/female 34/25 21/12 0.318 0.573
Age (years) 66 (51.5, 76) 73 (68, 83) -3.063 0.002*
Disease factor
Hypertension 22 (37.29) 16 (48.48) 1.094 0.296
Diabetes 12 (20.34) 5 (15.15) 0.378 0.539
Cardiovascular disease 9 (15.25) 16 (48.48) 11.809 0.001*
Nervous system disease 16 (27.12) 8 (24.24) 0.091 0.763
Digestive system disease 25 (42.37) 20 (60.61) 2.816 0.093
Respiratory system disease 35 (59.32) 25 (75.76) 2.520 0.112
Urinary system disease 15 (25.42) 6 (18.18) 0.630 0.427
Kidney disease 11 (18.64) 17 (51.52) 10.800 0.001*
Solid malignancy 5 (8.47) 5 (15.15) 0.407 0.524
Multiple organ dysfunction 3 (5.08) 8 (24.24) 5.671 0.017*
Shock 11 (18.64) 15 (45.45) 7.503 0.006*
Bacterial bloodstream infection 12 (20.34) 8 (24.24) 0.190 0.663
Candida-related organ involvement 4 (6.78) 5 (15.15) 0.866 0.352
Invasive factors
Tracheal intubation 19 (32.20) 24 (72.73) 13.961 0.000*
Tracheotomy 8 (13.56) 4 (12.12) 0.000 1.000
Mechanical ventilation 21 (35.59) 26 (78.79) 15.802 0.000*
Bronchoscopic lavage of respiratory tract 4 (6.78) 5 (15.15) 0.866 0.352
Central venous catheterization 35 (59.32) 29 (87.88) 8.151 0.004*
Arterial catheterization 17 (28.81) 16 (48.48) 3.560 0.059
Surgery 30 (50.85) 15 (45.45) 0.246 0.620
Surgical drainage tube 26 (44.07) 11 (33.33) 1.014 0.314
Urinary tract catheterization 10 (16.95) 4 (12.12) 0.382 0.536
Therapeutic factor
Blood transfusion 32 (54.24) 25 (75.76) 4.158 0.041*
Use of vasopressors 12 (20.34) 22 (66.67) 19.495 0.000*
Use of carbapenem antibiotics 28 (47.46) 27 (81.82) 10.392 0.001*
Use of vancomycin 13 (22.03) 9 (27.27) 0.319 0.572
Hemodialysis 7 (11.86) 14 (42.42) 11.220 0.001*
ICU admission 33 (55.93) 27 (81.82) 6.251 0.012*
Hospitalization time 25 (13, 49) 21 (8, 47) -1.095 0.273
Use of hormones 42 (71.19) 29 (87.88) 3.347 0.067
Use of antifungal drugs 39 (66.10) 27 (81.82) 2.578 0.108
Antifungal drug treatment methods
Caspofungin 1 (1.69) 1 (3.03) N/A 1.000
Micafungin 0 (0.00) 2 (6.06) N/A 0.126
Fluconazole 19 (32.20) 6 (18.18) 2.102 0.147
Voriconazole 17 (28.81) 18 (54.55) 5.945 0.015*
Voriconazole + Amphotericin B 2 (3.39) 0 (0.00) N/A 0.535
Prophylactic antifungal therapy 11 (18.64) 6 (18.18) 0.003 0.956
Targeted antifungal therapy 28 (47.46) 21 (63.64) 2.225 0.136
Oral administration 3 (5.08) 1 (3.03) 0.000 1.000
Intravenous infusion 36 (61.02) 26 (78.79) 3.041 0.081
Duration of antifungal drug use
Less than 7 days 10 (16.95) 17 (51.52) 12.195 0.000*
7–14 days 17 (28.81) 4 (12.12) 3.347 0.067
15–21 days 7 (11.86) 1 (3.03) 1.116 0.291
22–28 days 3 (5.08) 1 (3.03) 0.000 1.000
More than 28 days 2 (3.39) 4 (12.12) 1.408 0.235
Types of hormones

Table 5  Univariate analysis of clinical characteristics of 33 patients died of candidemia
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infections [47, 57]. The results of the univariate analysis of 
the death and survival groups in this study revealed that 
cardiovascular disease, kidney disease, multiple organ 
dysfunction, and shock were associated with mortality in 
patients with candidemia; invasive procedures, including 
tracheal intubation, mechanical ventilation, and central 
venous catheterization were identified as major inva-
sive factors associated with mortality. Other significant 
factors associated with mortality include blood transfu-
sions, vasopressor use, carbapenem antibiotics, hemodi-
alysis, ICU admission, monotherapy with voriconazole, 
and antifungal treatment duration less than 7 days. Some 
studies have indicated that age, shock, central venous 
catheterization, ICU admission, and cardiovascular dis-
ease were associated with mortality in patients with can-
didemia [58, 59], which is consistent with this study. One 
study has demonstrated that there is no significant differ-
ence in the use of caspofungin between the survival and 
deceased groups among patients with candidemia [58]. 
Additionally, no significant differences were observed 
in the use of prophylactic antifungal therapy between 
survival and deceased groups [47]. These findings were 
consistent with the results of this study. It is imperative 
to minimize invasive procedures for clinically high-risk 
patients. Timely evaluation of the invasive device removal 

in patients who have undergone procedures such as tra-
cheal intubation and central venous catheterization is 
essential. The prompt removal of these invasive elements 
can significantly affect patient prognosis. Observational 
studies on the treatment of candidemia have demon-
strated that removal of central venous catheters is associ-
ated with improved patient outcomes [60].

In our study, the median age of patients with candi-
demia was 69.50 years, which is significantly higher than 
that reported in a study conducted in Egypt, where the 
median age of adults was 47 years [61]. However, no 
difference was observed in the median ages between 
patients with C. albicans candidemia and those with non-
C. albicans candidemia in our study. Age is an important 
risk factor for candidemia [49, 62], and the risk of death 
associated with candidemia escalates with increasing age 
[23], likely due to diminished immunity, reduced organ 
function, and the prevalence of chronic diseases in the 
elderly population. Consequently, there is a heightened 
need for vigilance when diagnosing candidemia in elderly 
patients. In this study, deceased patients predominantly 
exhibited infections caused by C. albicans, constitut-
ing 51.52% of all cases. This finding is consistent with 
the results of a study from China, where C. albicans was 
responsible for 54.5% of candidemia-related fatalities 

Table 6  Logistic multiple regression analysis of risk factors for death in candidemia patients
Risk Factors β SE Wald OR 95% CI P
Age 0.057 0.032 3.235 1.059 0.995–1.127 0.072
Cardiovascular disease 2.187 0.922 5.630 8.913 1.463–54.289 0.018*
Kidney disease 2.615 0.974 7.203 13.672 2.025–92.326 0.007*
Multiple organ dysfunction 1.116 1.195 0.873 3.054 0.294–31.738 0.350
Shock -0.481 1.139 0.178 0.618 0.066–5.768 0.673
Tracheal intubation 1.506 2.574 0.342 4.508 0.029–700.107 0.559
Mechanical ventilation 0.810 2.604 0.097 2.247 0.014–370.072 0.756
Central venous catheterization 0.755 1.09 0.480 2.128 0.251–18.009 0.488
Blood transfusion -0.858 0.890 0.930 0.424 0.074–2.427 0.335
Use of vasopressors 1.835 1.112 2.722 6.265 0.708–55.412 0.099
Use of carbapenem antibiotics -0.034 1.078 0.001 0.967 0.117–7.990 0.975
Hemodialysis -0.715 1.053 0.461 0.489 0.062–3.854 0.497
ICU admission -1.873 1.349 1.928 0.154 0.011–2.161 0.165
Monotherapy with voriconazole 1.625 0.991 2.690 5.078 0.728–35.391 0.101
Antifungal drug treatment duration less than 7 days 2.370 0.898 6.969 10.694 1.841–62.112 0.008*
*Significant statistical difference (P < 0.05)

β: regression coefficient; SE: standard deviation; OR: odds ratio; CI: confidence interval

Variable Survival (n = 59) Death (n = 33) χ2/Z P
Dexamethasone 40 (67.80) 24 (72.73) 0.243 0.622
Methylprednisolone 2 (3.39) 3 (9.09) 0.459 0.498
Prednisone 0 (0.00) 1 (3.03) N/A 0.359
Hydrocortisone 0 (0.00) 1 (3.03) N/A 0.359
*Significant statistical difference (P < 0.05)

N/A: Not Applicable, the method used was Fisher’s exact test

ICU: intensive care unit; χ2: chi-square value

Table 5  (continued) 
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[33]. However, this rate is higher than that reported in a 
study from Fujian, China, which found that C. albicans 
accounted for 25.00% of candidemia-related deaths [58].

Candidemia is associated with high rates of morbidity 
and mortality, particularly among critically ill or immu-
nocompromised patients [63]. Multiple logistic regres-
sion analysis revealed significant factors associated with 
mortality in cases of candidemia, including cardiovas-
cular disease, kidney disease, and antifungal treatment 
duration less than 7 days. In a study of candidemia in Bra-
zil, inadequate treatment was identified as a significant 
risk factor for mortality in patients with candidemia [64]. 
Our finding that antifungal drug treatment duration of 
less than 7 days is a significant factor for mortality in can-
didemia supports this notion. Clinicians should focus on 
patients with candidemia who have cardiovascular dis-
ease and kidney disease, ensuring prompt management 
of these underlying conditions. Additionally, it is crucial 
to ensure that the duration of antifungal drug treatment 
is adequate. In a 9-year retrospective study conducted in 
Brazil and Spain, age was identified as a significant fac-
tor associated with mortality [65]. In a 10-year retrospec-
tive study of adult candidemia in Finland, admission to 
the ICU and age greater than 65 years were identified as 
independent risk factors for mortality [66]. Similarly, a 
study on candidemia in Chongqing and Shenyang, China, 
also indicated that admission to the ICU is an indepen-
dent predictor of mortality in candidemia [13, 53]. This 
study findings differ from the aforementioned reports, 
indicating that age and ICU admission were not inde-
pendent risk factors for mortality in patients with candi-
demia. Notably, in this study, only 55.93% of the survival 
group had a history of ICU admission, compared to 
81.82% in the death group. Patients who required ICU 
admission tended to be older, immunocompromised, and 
frequently suffered from severe illnesses such as cardio-
vascular disease and renal insufficiency. Consequently, 
heightened vigilance is warranted in clinical practice to 
reduce the risk of candidemia in elderly ICU patients. A 
study in South Korea identified hematologic disease, the 
use of immunosuppressants, total parenteral nutrition, 
mechanical ventilation, and septic shock as independent 
risk factors for mortality in patients with candidemia 
[67]. The differences in mortality risk factors among 
patients with candidemia in our region compared to 
those reported by other researchers may be partly attrib-
uted to variations in medical conditions across different 
regions. Factors such as the prevalence of underlying dis-
eases among patients, differences in disposable income 
available for treatment, and variations in treatment plans 
devised by clinicians can all contribute to the differences 
in mortality risk factors in patients with candidemia.

This study presents an 8-year retrospective statisti-
cal analysis of clinical data from patients diagnosed with 

candidemia at the First People’s Hospital of Zunyi, span-
ning the period from 2016 to 2023. Given that 51.52% 
of fatal cases of candidemia are caused by C. albicans, 
clinicians should remain vigilant for candidemia caused 
by this species. Additionally, particular attention should 
be paid to older patients, who often have comorbid car-
diovascular and renal diseases and are at a higher risk 
of mortality. It is crucial to ensure the appropriate and 
full-course use of antifungal agents, as inadequate dura-
tion of antifungal therapy can increase the risk of patient 
mortality. In accordance with the global guidelines for 
the diagnosis and management of candidiasis, for candi-
demia without deep-seated or metastatic foci, the recom-
mended duration of antifungal therapy is 14 days from 
the first day of persistently negative blood cultures [68]. 
This study provides important references for the epide-
miological surveillance of candidemia in the Zunyi region 
and globally, as well as for antifungal stewardship and 
clinical management strategies.

This study had some limitations. First, as this was 
a single-center study with a modest sample size of 
92 patients, the generalizability of our findings may 
be limited. A limited number of patients could have 
introduced variability bias in the study. A multicenter 
approach in future studies could accurately represent 
the epidemiology of candidemia in this region. Second, 
the study did not include drug susceptibility experi-
ments for echinocandins, which are agents of signifi-
cant clinical interest owing to their potent antifungal 
profile, especially amid rising resistance to azole anti-
fungal drugs. Incorporating these assays would pro-
vide a comprehensive understanding of the antifungal 
resistance patterns. Finally, the study did not perform 
a statistical analysis of laboratory indicators related to 
candidemia, which could be critical for early detection 
and therapeutic decision-making.

Conclusion
This study analyzed the prevalence of candidemia in 
in Zunyi, China, highlighting the high mortality rate 
of C. albicans as the primary pathogen. The primary 
risk factors for increased mortality in patients with 
candidemia include cardiovascular disease, kidney 
disease, and antifungal drug treatment duration less 
than 7 days. These findings underscore the impor-
tance of early recognition and targeted management 
of high-risk patients, particularly those with cardio-
vascular and kidney disease. Ensuring appropriate and 
full-course antifungal therapy is critical to improv-
ing outcomes in patients with candidemia. This study 
enhances the understanding of candidemia epidemi-
ology and management in Zunyi, China, supporting 
local efforts to optimize antifungal stewardship and 
refine clinical practice guidelines. Additionally, this 



Page 11 of 13Chen et al. BMC Infectious Diseases          (2025) 25:726 

study provides valuable reference data for global sur-
veillance, treatment strategies, and clinical manage-
ment of candidemia.

Abbreviations
ICU	� Intensive care unit
χ2	� Chi-square value
β	� Regression coefficient
SE	� Standard deviation
OR	� Odds ratio
CI	� Confidence interval

Acknowledgements
Not applicable.

Author contributions
Conception and design: XHC. Acquisition of data: XHC, MJS, QF, GWY and 
RGT. Analysis and interpretation of data: XHC and SFY. Drafting of the article: 
XHC. Critical revision of the article: XHC and HZ. Writing—review & editing: 
XHC. Study supervision: XHC. and HZ. All authors have read and agreed to the 
published version of the manuscript.

Funding
This project was supported by the 2024 Guizhou Province Basic Research Plan 
(Natural Science Category) Project (Qiankehe Basic-ZK [2024] General 675).

Data availability
The datasets used or analysed during this study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Review Committee of the First People’s 
Hospital of Zunyi (Approval No. 2023-1-192). The Ethics Review Committee of 
the First People’s Hospital of Zunyi has waived the requirement for informed 
consent because this is a retrospective analysis, all patient information 
was anonymized, and there were no additional interventions or risks to 
participants in this study. This study was conducted in full accordance with 
the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Clinical trial number
Not applicable.

Author details
1Department of Laboratory Medicine, the First People’s Hospital of Zunyi 
(the Third Affiliated Hospital of Zunyi Medical University), Zunyi, People’s 
Republic of China

Received: 11 February 2025 / Accepted: 21 April 2025

References
1.	 Zaoutis TE, Argon J, Chu J, Berlin JA, Walsh TJ, Feudtner C. The epidemiology 

and attributable outcomes of candidemia in adults and children hospitalized 
in the united States: a propensity analysis. Clin Infect Dis. 2005;41(9):1232–9.

2.	 Almooosa Z, Ahmed GY, Omran A, AlSarheed A, Alturki A, Alaqeel A, Alshehri 
M, Alfawaz T, AlShahrani D. Invasive candidiasis in pediatric patients at King 
Fahad medical City in central Saudi Arabia. A 5-year retrospective study. Saudi 
Med J. 2017;38(11):1118–24.

3.	 Gebremicael MN, Nuttall JJC, Tootla HD, Khumalo A, Tooke L, Salie S, Muloiwa 
R, Rhoda N, Basera W, Eley BS. Candida bloodstream infection among 

children hospitalised in three public-sector hospitals in the metro West 
region of cape town, South Africa. BMC Infect Dis. 2023;23(1):67.

4.	 Epidemiol InfectCohen R, Roth FJ, Delgado E, Ahearn DG, Kalser MH. 
Fungal flora of the normal human small and large intestine. N Engl J Med. 
1969;280(12):638–41.

5.	 Pfaller MA, Diekema DJ, Jones RN, Sader HS, Fluit AC, Hollis RJ, Messer 
SA, Group SP. International surveillance of bloodstream infections due to 
Candida species: frequency of occurrence and in vitro susceptibilities to 
fluconazole, ravuconazole, and voriconazole of isolates collected from 1997 
through 1999 in the SENTRY antimicrobial surveillance program. J Clin Micro-
biol. 2001;39(9):3254–9.

6.	 Zhou LH, Jiang YK, Li RY, Huang LP, Yip CW, Denning DW, Zhu LP. Risk-
Based estimate of human fungal disease burden, China. Emerg Infect Dis. 
2020;26(9):2137–47.

7.	 Qiao Y, Tao Z, Hao F, Huang Y, Sun H, Guo P, Epidemiological Characteristics A, 
Susceptibility. Risk factors, and outcomes of Candida bloodstream infection: 
A Ten-Year surveillance in a teaching hospital in China. Infect Drug Resist. 
2023;16:4769–78.

8.	 Zhang C, Wu S, Chen X, Yang H, Feng W, Yuan T, Wang Y. Clinical manifesta-
tions and treatment of candidemia caused by different Candida species: a 
retrospective study. BMC Infect Dis. 2024;24(1):1234.

9.	 Chen L, Xie Z, Jian J. Epidemiology and risk factors of candidemia a 8-Year 
retrospective study from a teaching hospital in China. Infect Drug Resist. 
2024;17:3415–23.

10.	 Toda M, Williams SR, Berkow EL, Farley MM, Harrison LH, Bonner L, Marceaux 
KM, Hollick R, Zhang AY, Schaffner W, et al. Population-Based active 
surveillance for Culture-Confirmed Candidemia - Four sites, united States, 
2012–2016. MMWR Surveill Summ. 2019;68(8):1–15.

11.	 Chi HW, Yang YS, Shang ST, Chen KH, Yeh KM, Chang FY, Lin JC. Candida 
albicans versus non-albicans bloodstream infections: the comparison of risk 
factors and outcome. J Microbiol Immunol Infect. 2011;44(5):369–75.

12.	 Tortorano AM, Peman J, Bernhardt H, Klingspor L, Kibbler CC, Faure O, Biraghi 
E, Canton E, Zimmermann K, Seaton S, et al. Epidemiology of candidaemia in 
Europe: results of 28-month European confederation of medical mycology 
(ECMM) hospital-based surveillance study. Eur J Clin Microbiol Infect Dis. 
2004;23(4):317–22.

13.	 Zhang W, Song X, Wu H, Zheng R. Epidemiology, species distribution, and 
predictive factors for mortality of candidemia in adult surgical patients. BMC 
Infect Dis. 2020;20(1):506.

14.	 Zakhem AE, Istambouli R, Alkozah M, Gharamti A, Tfaily MA, Jabbour JF, Araj 
GF, Tamim H, Kanj SS. Predominance of Candida glabrata among Non-
albicans Candida species in a 16-Year study of candidemia at a tertiary care 
center in Lebanon. Pathogens. 2021;10(1).

15.	 Lortholary O, Renaudat C, Sitbon K, Desnos-Ollivier M, Bretagne S, 
Dromer F. French mycoses study G. The risk and clinical outcome of 
candidemia depending on underlying malignancy. Intensive Care Med. 
2017;43(5):652–62.

16.	 Alkharashi N, Aljohani S, Layqah L, Masuadi E, Baharoon W, Al-Jahdali H, Baha-
roon S. Candida bloodstream infection: changing pattern of occurrence and 
antifungal susceptibility over 10 years in a tertiary care Saudi hospital. Can J 
Infect Dis Med Microbiol. 2019;2019:2015692.

17.	 Zhang W, Song X, Wu H, Zheng R. Epidemiology, risk factors and outcomes of 
Candida albicans vs. non-albicans candidaemia in adult patients in Northeast 
China. Epidemiol Infect. 2019;147:e277.

18.	 Dimopoulos G, Ntziora F, Rachiotis G, Armaganidis A, Falagas ME. Candida 
albicans versus non-albicans intensive care unit-acquired bloodstream infec-
tions: differences in risk factors and outcome. Anesth Analg. 2008;106(2):523–
9. table of contents.

19.	 Boonyasiri A, Jearanaisilavong J, Assanasen S. Candidemia in Siriraj hospital: 
epidemiology and factors associated with mortality. J Med Assoc Thai. 
2013;96(Suppl 2):S91–7.

20.	 Kato H, Yoshimura Y, Suido Y, Shimizu H, Ide K, Sugiyama Y, Matsuno K, Naka-
jima H. Mortality and risk factor analysis for Candida blood stream infection: A 
multicenter study. J Infect Chemother. 2019;25(5):341–45.

21.	 Santolaya ME, Thompson L, Benadof D, Tapia C, Legarraga P, Cortes C, Rabello 
M, Valenzuela R, Rojas P, Rabagliati R, et al. A prospective, multi-center study 
of Candida bloodstream infections in Chile. PLoS ONE. 2019;14(3):e0212924.

22.	 Cheng YR, Lin LC, Young TG, Liu CE, Chen CH, Tsay RW. Risk factors for 
candidemia-related mortality at a medical center in central Taiwan. J Micro-
biol Immunol Infect. 2006;39(2):155–61.

23.	 Xiao G, Liao W, Zhang Y, Luo X, Zhang C, Li G, Yang Y, Xu Y. Analysis of fungal 
bloodstream infection in intensive care units in the Meizhou region of China: 



Page 12 of 13Chen et al. BMC Infectious Diseases          (2025) 25:726 

species distribution and resistance and the risk factors for patient mortality. 
BMC Infect Dis. 2020;20(1):599.

24.	 Sardi JCO, Scorzoni L, Bernardi T, Fusco-Almeida AM, Mendes Giannini MJS. 
Candida species: current epidemiology, pathogenicity, biofilm formation, 
natural antifungal products and new therapeutic options. J Med Microbiol. 
2013;62(Pt 1):10–24.

25.	 Lin S, Chen R, Zhu S, Wang H, Wang L, Zou J, Yan J, Zhang X, Farmakiotis D, 
Tan X, et al. Candidemia in adults at a tertiary hospital in China: clinical char-
acteristics, species distribution, resistance, and outcomes. Mycopathologia. 
2018;183(4):679–89.

26.	 Falagas ME, Roussos N, Vardakas KZ. Relative frequency of albicans and 
the various non-albicans Candida spp among candidemia isolates from 
inpatients in various parts of the world: a systematic review. Int J Infect Dis. 
2010;14(11):e954–66.

27.	 Clinical and Laboratory Standards Institute. Reference method for broth Dilu-
tion antifungal susceptibility testing of yeasts. 3rd ed. Wayne (PA): Clinical and 
Laboratory Standards Institute; 2008.

28.	 Enoch DA, Yang H, Aliyu SH, Micallef C. The changing epidemiology of inva-
sive fungal infections. Methods Mol Biol. 2017;1508:17–65.

29.	 Pappas PG, Kauffman CA, Andes DR, Clancy CJ, Marr KA, Ostrosky-Zeichner L, 
Reboli AC, Schuster MG, Vazquez JA, Walsh TJ, et al. Executive summary: clini-
cal practice guideline for the management of candidiasis: 2016 update by 
the infectious diseases society of America. Clin Infect Dis. 2016;62(4):409–17.

30.	 Vazquez-Olvera R, Volkow P, Velazquez-Acosta C, Cornejo-Juarez P. Candida 
bloodstream infection in patients with cancer: A retrospective analysis of an 
11-year period. Rev Iberoam Micol. 2023;40(1):3–9.

31.	 Vaquero-Herrero MP, Ragozzino S, Iriart X, Castano-Romero F, Sailler L, 
Sanchez-Gonzalez R, Cassaing S, Charpentier E, Berry A, Carbonell C, et 
al. Candida bloodstream infection in patients with systemic autoimmune 
diseases. Med Mal Infect. 2020;50(4):372–76.

32.	 Denning DW. Global incidence and mortality of severe fungal disease. Lancet 
Infect Dis. 2024.

33.	 Zeng Z, Ding Y, Tian G, Yang K, Deng J, Li G, Liu J. A seven-year surveillance 
study of the epidemiology, antifungal susceptibility, risk factors and mortality 
of candidaemia among paediatric and adult inpatients in a tertiary teaching 
hospital in China. Antimicrob Resist Infect Control. 2020;9(1):133.

34.	 Yu SN, Hong SI, Park JW, Jeon MH, Cho OH. Epidemiology and clinical features 
of Candida bloodstream infections: A 10-Year retrospective study in a Korean 
teaching hospital. J Fungi (Basel). 2025;11(3).

35.	 Bourassa-Blanchette S, Biesheuvel MM, Lam JC, Kipp A, Church D, Carson 
J, Dalton B, Parkins MD, Barkema HW, Gregson DB. Incidence, susceptibility 
and outcomes of candidemia in adults living in Calgary, Alberta, Canada 
(2010–2018). BMC Infect Dis. 2023;23(1):100.

36.	 Fu J, Ding Y, Wei B, Wang L, Xu S, Qin P, Wei L, Jiang L. Epidemiology of Can-
dida albicans and non-C.albicans of neonatal candidemia at a tertiary care 
hospital in Western China. BMC Infect Dis. 2017;17(1):329.

37.	 Chen J, Jiang Y, Wei B, Ding Y, Xu S, Qin P, Fu J. Epidemiology of and risk fac-
tors for neonatal candidemia at a tertiary care hospital in Western China. BMC 
Infect Dis. 2016;16(1):700.

38.	 Li Y, Du M, Chen LA, Liu Y, Liang Z. Nosocomial bloodstream Infection due to 
Candida spp. In China: species distribution, clinical features, and outcomes. 
Mycopathologia. 2016;181(7–8):485–95.

39.	 Reda NM, Hassan RM, Salem ST, Yousef RHA. Prevalence and species 
distribution of Candida bloodstream infection in children and adults in two 
teaching university hospitals in Egypt: first report of Candida Kefyr. Infection. 
2023;51(2):389–95.

40.	 Khairat SM, Sayed AM, Nabih M, Soliman NS, Hassan YM. Prevalence of 
Candida blood stream infections among children in tertiary care hospi-
tal: detection of species and antifungal susceptibility. Infect Drug Resist. 
2019;12:2409–16.

41.	 Palazzi DL, Arrieta A, Castagnola E, Halasa N, Hubbard S, Brozovich AA, Fisher 
BT, Steinbach WJ. Candida speciation, antifungal treatment and adverse 
events in pediatric invasive candidiasis: results from 441 infections in a 
prospective, multi-national study. Pediatr Infect Dis J. 2014;33(12):1294–6.

42.	 Benedict K, Roy M, Kabbani S, Anderson EJ, Farley MM, Harb S, Harrison LH, 
Bonner L, Wadu VL, Marceaux K, et al. Neonatal and pediatric candidemia: 
results from Population-Based active laboratory surveillance in four US loca-
tions, 2009–2015. J Pediatr Infect Dis Soc. 2018;7(3):e78–85.

43.	 Barchiesi F, Caggiano G, Di Falconi L, Montagna MT, Barbuti S, Scalise G. Out-
break of fungemia due to Candida parapsilosis in a pediatric oncology unit. 
Diagn Microbiol Infect Dis. 2004;49(4):269–71.

44.	 Guinea J. Global trends in the distribution of Candida species causing candi-
demia. Clin Microbiol Infect. 2014;20(Suppl 6):5–10.

45.	 Wang E, Farmakiotis D, Yang D, McCue DA, Kantarjian HM, Kontoyiannis 
DP, Mathisen MS. The ever-evolving landscape of candidaemia in patients 
with acute leukaemia: non-susceptibility to Caspofungin and multidrug 
resistance are associated with increased mortality. J Antimicrob Chemother. 
2015;70(8):2362–8.

46.	 Lortholary O, Desnos-Ollivier M, Sitbon K, Fontanet A, Bretagne S, Dromer 
F, French Mycosis Study G. Recent exposure to Caspofungin or fluconazole 
influences the epidemiology of candidemia: a prospective multicenter study 
involving 2,441 patients. Antimicrob Agents Chemother. 2011;55(2):532–8.

47.	 Li Y, Gu C, Yang Y, Ding Y, Ye C, Tang M, Liu J, Zeng Z. Epidemiology, antifungal 
susceptibility, risk factors, and mortality of persistent candidemia in adult 
patients in China: a 6-year multicenter retrospective study. BMC Infect Dis. 
2023;23(1):369.

48.	 Whaley SG, Berkow EL, Rybak JM, Nishimoto AT, Barker KS, Rogers PD. Azole 
antifungal resistance in Candida albicans and emerging Non-albicans Can-
dida species. Front Microbiol. 2016;7:2173.

49.	 Pfaller MA, Andes DR, Diekema DJ, Horn DL, Reboli AC, Rotstein C, Franks 
B, Azie NE. Epidemiology and outcomes of invasive candidiasis due to 
non-albicans species of Candida in 2,496 patients: data from the prospective 
antifungal therapy (PATH) registry 2004–2008. PLoS ONE. 2014;9(7):e101510.

50.	 Odds FC, Brown AJ, Gow NA. Antifungal agents: mechanisms of action. 
Trends Microbiol. 2003;11(6):272–9.

51.	 Tortorano AM, Prigitano A, Morroni G, Brescini L, Barchiesi F. Candidemia: 
evolution of drug resistance and novel therapeutic approaches. Infect Drug 
Resist. 2021;14:5543–53.

52.	 Nucci M, Thompson-Moya L, Guzman-Blanco M, Tiraboschi IN, Cortes JA, 
Echevarria J, Sifuentes J, Zurita J, Santolaya ME, Alvarado Matute T, et al. 
Recommendations for the management of candidemia in adults in Latin 
America. Latin America invasive mycosis network. Rev Iberoam Micol. 
2013;30(3):179–88.

53.	 Jia X, Li C, Cao J, Wu X, Zhang L. Clinical characteristics and predictors of 
mortality in patients with candidemia: a six-year retrospective study. Eur J 
Clin Microbiol Infect Dis. 2018;37(9):1717–24.

54.	 Ye N, Liu Z, Tang W, Li X, Chu W, Zhou Q. Systematic characterization of epide-
miology, antifungal susceptibility, risk factors and outcomes of candidaemia: 
A Six-Year Chinese study. Infect Drug Resist. 2022;15:4887–98.

55.	 Bassetti M, Trecarichi EM, Righi E, Sanguinetti M, Bisio F, Posteraro B, Soro O, 
Cauda R, Viscoli C, Tumbarello M. Incidence, risk factors, and predictors of out-
come of candidemia. Survey in 2 Italian university hospitals. Diagn Microbiol 
Infect Dis. 2007;58(3):325–31.

56.	 McCarty TP, White CM, Pappas PG. Candidemia and invasive candidiasis. 
Infect Dis Clin North Am. 2021;35(2):389–413.

57.	 Pfaller MA, Castanheira M. Nosocomial candidiasis: antifungal stewardship 
and the importance of rapid diagnosis. Med Mycol. 2016;54(1):1–22.

58.	 Liu T, Sun S, Zhu X, Wu H, Sun Z, Peng S. Epidemiology, clinical characteristics, 
and outcome in candidemia: a retrospective five-year analysis from two 
tertiary general hospitals. BMC Infect Dis. 2025;25(1):512.

59.	 Dai Z, Lan X, Cai M, Liao Y, Zhang J, Ye N, Lu X, Wang J, Xiao Y, Zhang Y, et al. 
Nineteen years retrospective analysis of epidemiology, antifungal resistance 
and a nomogram model for 30-day mortality in nosocomial candidemia 
patients. Front Cell Infect Microbiol. 2025;15:1504866.

60.	 Mellinghoff SC, Cornely OA, Jung N. Essentials in Candida bloodstream infec-
tion. Infection. 2018;46(6):897–99.

61.	 Aziz HSA, Ismail DK, Mohammed NSA, Elgendy MO, Bassiouny DM. Distribu-
tion and antifungal susceptibility profiles of Candida species isolated from 
candidemia patients admitted to Egyptian tertiary hospitals: a cross-sectional 
study. BMC Infect Dis. 2024;24(1):1177.

62.	 Wisplinghoff H, Ebbers J, Geurtz L, Stefanik D, Major Y, Edmond MB, Wenzel 
RP, Seifert H. Nosocomial bloodstream Infections due to Candida spp. In the 
USA: species distribution, clinical features and antifungal susceptibilities. Int J 
Antimicrob Agents. 2014;43(1):78–81.

63.	 Russo A, Falcone M, Fantoni M, Murri R, Masucci L, Carfagna P, Ghezzi MC, 
Posteraro B, Sanguinetti M, Venditti M. Risk factors and clinical outcomes of 
candidaemia in patients treated for Clostridium difficile infection. Clin Micro-
biol Infect. 2015;21(5):e4931–4.

64.	 de Almeida BL, Agnelli C, Guimaraes T, Sukiennik T, Lima PRP, Salles MJC, 
Breda GL, Queiroz-Telles F, Mendes AVA, Camargo LFA et al. Candidemia in 
ICU patients: what are the real Game-Changers for survival?? J Fungi (Basel). 
2025;11(2).



Page 13 of 13Chen et al. BMC Infectious Diseases          (2025) 25:726 

65.	 Agnelli C, Valerio M, Bouza E, Guinea J, Sukiennik T, Guimaraes T, Queiroz-
Telles F, Munoz P, Colombo AL. Prognostic factors of Candida spp. Blood-
stream infection in adults: A nine-year retrospective cohort study across 
tertiary hospitals in Brazil and Spain. Lancet Reg Health Am. 2022;6:100117.

66.	 Ala-Houhala M, Valkonen M, Kolho E, Friberg N, Anttila VJ. Clinical and Micro-
biological factors associated with mortality in candidemia in adult patients 
2007–2016. Infect Dis (Lond). 2019;51(11–12):824–30.

67.	 Shin SU, Bae S, Cho D, Lee A, Jeong HS, Hwang S, Kim S, Kim M, Kim SE, Kim 
UJ, et al. Comparison of clinical characteristics and outcomes in candidaemia 
patients with and without COVID-19: a multicentre retrospective study. BMC 
Infect Dis. 2024;24(1):1473.

68.	 Cornely OA, Sprute R, Bassetti M, Chen SC, Groll AH, Kurzai O, Lass-Florl C, 
Ostrosky-Zeichner L, Rautemaa-Richardson R, Revathi G et al. Global guide-
line for the diagnosis and management of candidiasis: an initiative of the 
ECMM in Cooperation with ISHAM and ASM. Lancet Infect Dis. 2025.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Epidemiological characteristics, antifungal susceptibility, and mortality factors of candidemia in adults at a tertiary teaching hospital in Zunyi, China (2016–2023)
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Clinical data collection
	﻿Microbiological test procedure
	﻿Statistical analysis

	﻿Results
	﻿Prevalence and mortality rates of candidemia, 2016–2023
	﻿Distribution of ﻿Candida﻿ species
	﻿Antimicrobial susceptibility of ﻿Candida﻿ species
	﻿Univariate analysis of factors associated with ﻿C. albicans﻿ and non-﻿C. albicans﻿ infection
	﻿Distribution of ﻿Candida﻿ in dead patients
	﻿Univariate analysis of 33 dead patients with candidemia

	﻿Discussions
	﻿Conclusion
	﻿References


