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Background: The Candida score proposed in 2009 was calculated on the definition of “severe sepsis”,
which was removed in the Sepsis 3.0 definition. This study investigated the clinical relevance of Candida
score with the updated Sepsis 3.0 definition (CS-3.0) instead of severe sepsis (CS-2009) in the new admitted
critically ill patients.

Methods: We performed a retrospective analysis on a single center public database. All patients with ICU
stay >72 hours were included in this study. The Candida score was calculated based on the data collected on
ICU admission. The incidence of invasive candidiasis was determined and its relationship with the CS-2009
and CS-3.0 was studied.

Results: A total of 17,666 patients were identified after screening 58,976 hospital admissions, and 436 cases
(2.5%) were diagnosed with invasive candidiasis. In the infection group, the number of patients who met the
Sepsis 3.0 criteria was greater than the number of patients with severe sepsis (81.2% vs. 78.4%, P<0.005).
The area under curve of the CS-2009 was 0.789 (95% CI: 0.765-0.813) and the CS-3.0 was 0.804 (95% CI:
0.782-0.827).

Conclusions: Our study confirmed the clinical relevance and comparative superiority of the updated
Candida score model, using the Sepsis 3.0 definition, compared with the classic sepsis/severe sepsis model,

in assessment of critically ill patients. Considering the clinical importance of organ dysfunction in ICI, the

Sepsis 3.0 should be used as the basis for prediction of invasive candidiasis.
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Introduction

Invasive Candida infections (ICIs) are the most common
invasive fungal infections, constituting 70-90% of all
invasive mycoses (1); they are associated with high
mortality, especially in intensive care units (ICUs) (2-4).
Unfortunately, early diagnosis of ICI remains a challenge.
Numerous risk factors for ICI have been identified (5).
Some clinical prediction rules were developed and validated
to identify ICU patients at high risk of ICI (6,7). In
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2006, a Spanish group, using the database of the Estudio
de Prevalencia de CANdidiasis project, identified and
validated four predictors of proven ICIs and proposed the
“Candida score” to identify patients with high risk of ICI;
this score was calculated as 1 x (total parenteral nutrition)
+ 1 x (surgery) + 1 x (multifocal Candida colonization) + 2 x
(severe sepsis) (8,9).

However, the Candida score proposed in 2006 used
the concept of severe sepsis, which was based on systemic
inflammatory response syndrome (SIRS) diagnosis; this
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concept of severe sepsis was removed in the new Sepsis 3.0
definition and diagnostic criteria in 2016 (10). Furthermore,
organ dysfunction, which was described with the dynamic
change of the Sequential Organ Failure Assessment (SOFA)
score (11), has been identified as an important risk factor for
ICI (12,13). Therefore, the Candida score should be updated
with the Sepsis 3.0 definition and undergo appropriate
validation.

In this study, we investigated the clinical relevance of
the Candida score with the Sepsis 3.0 definition (CS-3.0),
compared with the Candida score with the classic severe
sepsis definition (CS-2009) in newly admitted critically ill
patients. We hypothesized that organ dysfunction, evaluated
with the SOFA score, would be clinically useful for ICI
prediction and that the updated CS-3.0 would exhibit better
prediction performance. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/atm-20-995).

Methods
Study design

This was a retrospective analysis of a large cohort of
critically ill patients. According to the classic sepsis
diagnostic criteria, patients with infection who met two
or more SIRS criteria and showed evidence of organ
dysfunction, hypoperfusion, or hypotension during the first
day after ICU admission were regarded as severe sepsis
cases. And according to the Sepsis 3.0 definition, patients
with infection and SOFA score >2 were regarded as Sepsis

3.0 cases (10,14).

Data source

This retrospective analysis used data collected from the
MIMIC-III open source clinical database (version 1.4,
released on September 2, 2016), which was developed and
maintained by the Massachusetts Institute of Technology,
Philips Healthcare, and Beth Israel Deaconess Medical
Center (15). Information derived from the electronic
medical records of 46,476 unique critical care patients,
admitted to the ICUs at Beth Israel Deaconess Medical
Center between 2001 and 2012, was included in this freely
accessible database (16). MIMIC-III data are compliant
with the Health Insurance Portability and Accountability
Act of 1996. Use of the MIMIC-III database was approved
by the Institutional Review Boards of Beth Israel Deaconess
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Medical Center and Massachusetts Institute of Technology,
and a waiver of informed consent was granted.

Patients

All patients in the database were screened, while for patients
with multiple ICU stays, only data related to the first ICU
admission were considered. The criteria for inclusion in
this study were as follows: (I) adults (>18 years of age) at the
time of ICU admission; (II) ICU stay >72 hours. Exclusion
criteria were neutropenia (i.e., a total leukocyte count
<500/mm’ at the first complete blood count test after [CU
admission) and pregnancy.

Candida score

Components of CS-2009 included severe sepsis, total
parenteral nutrition, surgery, and multifocal Candida
colonization, while CS-3.0 replaced the concept of “severe
sepsis” with the Sepsis 3.0 definition while its weight
remains as 2 points (10). Other components were defined
according to criteria proposed by Leén er al. (8). The
Candida score was calculated by adding points provided
by each component, as proposed by Leén ez 4l. (8,9); this
included two points for severe sepsis (CS-2009) or Sepsis
3.0 (CS-3.0), and one point for each remaining variable
including total parenteral nutrition, initial surgery, and
multifocal Candida colonization. Initial surgery patients
were identified based on whether the patients underwent
surgery before ICU admission; other components were
calculated based on medical records data during the first
72 hours after ICU admission. Candida colonization
was considered multifocal when Candida species were
concurrent isolated from two or more noncontiguous foci,
even if the species differed among the foci.

Outcome

Primary outcome was defined as diagnosis with ICI using
standard criteria, in accordance with the method reported
by Leén et al. (8,9). Briefly, candidemia was diagnosed
based on at least one blood culture positive for Candida,
while candida peritonitis was diagnosed based on isolation
or positive culture for Candida from peritoneal fluid
collected during surgical procedures. Isolation of Candida
species from normally sterile body fluids, such as pleural
fluid or abscess fluid, was also regarded as diagnostic of
invasive candidiasis. Other clinical outcomes were recorded,
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Figure 1 Flowchart of the patients included in this study.

including hospital mortality and ICU and hospital stays, as
well as durations of vasopressor and ventilation use.

Statistical analysis

Data are expressed as the mean = standard deviation,
median with interquartile range, and proportions (absolute
and relative frequencies), as appropriate. Student’s 7-test or
the Mann-Whitney U test was used to compare continuous
variables; the % test or Fisher’s exact test was used to
compare categorical variables. The discriminatory powers of
CS-2009 and CS-3.0 were evaluated by the area under the
receiver operating characteristic curve; the improvement
in area under the receiver operating characteristic curve
after updating Candida score was evaluated by Delong’s
test (17). Sensitivities, specificities, predictive positive and
negative values, and relative risks were estimated, along
with their respective 95% confidence intervals. Except that
the Delong’s test was performed in R software (version
3.3.0, https://www.r-project.org) and pROC package (http://
expasy.org/tools/pROCY/), all other statistical analyses were
performed by using IBM® SPSS® Statistics, version 24 (IBM
Corp., Armonk, NY, USA). Differences with P<0.05 were
considered statistically significant.

Results
Baseline characteristics of the study cobort

This retrospective study of patients in the MIMIC-III
database included 17,666 patients (from a total of 58,976
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hospital admissions); 436 patients (2.5%) were diagnosed
with ICI, as shown in Figure 1. Compared with non-ICI
patients, the patients with ICI had higher proportions of
medical ICU admission and emergency admission, as well
as higher Simplified Acute Physiology Score II and SOFA
scores; patients with ICI also had higher median CS-2009
scores [2 (range, 1-3) vs. 3 (range, 3—4)], higher median CS-
3.0 scores [2 (range, 1-3) vs. 3 (range, 3-4)], and higher
proportions of positive Candida score risk factors (total
parenteral nutrition, initial surgery, and multifocal Candida
colonization), as shown in Tuble 1. The proportions of
patients who met severe sepsis or Sepsis 3.0 criteria both
significantly differ between ICI and non-ICI groups (severe
sepsis: 65.7% vs. 78.4%, P<0.005; Sepsis 3.0: 66.0% wvs.
81.2%, P<0.005), while the proportions of patients who
met two or more SIRS criteria did not (91.6% vs. 92.5%,
P=0.551). Besides, in the ICI group, the number of patients
who met the Sepsis 3.0 criteria was greater than the number
of patients with severe sepsis (81.2% vs. 78.4%, P<0.005).

Analysis of the microbiological characteristics of
patients with ICI showed that, with increasing CS-3.0
score, diversity increased in terms of sources of infection
and categories of Candida (luble 2). In patients with CS-
3.0 scores <4, more than half of ICIs were caused by
Candidemia (CS-3.0 <3 points: 53.5%; 3 points: 62.1%; 4
points: 51%). In patients with CS-3.0 scores of 4-5, ICIs
were more often associated with abdominal infection (CS-
3.0 4 points: 25%, 5 points: 51.8%). In all of the subgroups,
half of the ICIs were due to Candida albicans (CS-3.0 <3
points: 51.5%; 3 points: 50.8%; 4 points: 51.9%; 5 points:
51.8%). Among the non-Candida albicans isolations, the
proportion of Candida glabrata contributed the largest one
and it rose from 17.2% to 26.8% as the CS-3.0 increased
from <3 to 5.

Discrimination performance and predictive accuracy of

CS-2009 and CS-3.0 models

In the study cohort, the areas under the receiver operating
characteristic curves of the CS-2009 and CS-3.0 models
were 0.789 (95% confidence interval, 0.765-0.813) and
(95% confidence interval, 0.782-0.827), respectively.
The performance characteristics of the two models are
summarized in Tiable 3; the CS-2009 results were similar to
those demonstrated in the original study (9). The DeLong test
showed that differences in areas under the receiver operating
characteristic curves between CS-2009 and CS-3.0 models
were statistically significant (Delong’s P=0.03) (Figure 2).
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Table 1 Characteristics of patients with evidence of sepsis at intensive care unit admission

Characteristics All patients (n=17,666) Non-IClI (n=17,230) ICI (n=436) P
Age, years 65.2+16.3 65.3+16.4 62.8+15.1 0.031
Gender (male), n (%) 9,911 (56.1) 9,673 (56.1) 238 (54.6) 0.519
ICU type, n (%) <0.005

Medical 6,784 (38.4) 6,582 (38.2) 202 (46.4)

Surgical 3,073 (17.4) 2,981 (17.3) 94 (21.6)

Trauma surgical 2,138 (12.1) 2,085 (12.1) 56 (12.8)

Cardiac surgery recovery 3,056 (17.3) 3,015 (17.5) 45 (10.4)

Coronary 2,615 (14.8) 2,566 (14.9) 38 (8.8)
Admission type, n (%) <0.005

Elective 2,102 (11.9) 2068 (12.0) 38 (8.8)

Emergency 15,034 (85.1) 14,662 (85.1) 378 (86.7)

Urgent 530 (3.0) 500 (2.9) 20 (4.5)
SAPS Il score 39.3+14.0 39.1+13.9 46.3+15.2 <0.005
SOFA score 5.1+3.3 5.1+3.3 7.3+4.2 <0.005

CS risk factors, n (%)

Total parenteral nutrition 1,100 (6.2) 966 (5.6) 134 (30.7) <0.005
After surgery 5,671 (32.1) 5,488 (31.9) 183 (42.0) <0.005
Multifocal Candlida colonization 1,365 (7.7) 1,013 (5.9) 352 (80.7) <0.005
Severe sepsis 11,657 (66.0) 11,315 (65.7) 342 (78.4) <0.005
Sepsis 3.0 11,719 (66.3) 11,365 (66.0) 354 (81.2) <0.005
SIRS 16,200 (91.7) 15,788 (91.6) 403 (92.5) 0.551
CS 2009 (IQR) 21,9 2(1,9 33,4 <0.005
CS 3.0 (IQR) 2(1,9 2(1,9 33,4 <0.005
ICU outcome
Length of ICU stay (day) 8.6+8.2 8.3+7.6 18.3+18.9 <0.005
Length of hospitalization (day) 156.7+13.8 156.2+12.9 34.0+27.6 <0.005
Hospital mortality, n (%) 2,916 (16.5) 2,747 (15.9) 169 (38.8) <0.005

Treatment received, n (%)

Vasopressor 7,685 (43.5) 7,443 (43.2) 242 (54.5) <0.005
Mechanical ventilation 11,766 (66.6) 11,441 (66.4) 328 (73.9) <0.005
Renal replacement 318 (1.8) 293 (1.7) 25 (6.3) <0.005

Values are presented as mean + SD, unless otherwise stated. IQR, interquartile range; ICl, invasive Candida infections; ICU, intensive care
unit; SOFA, Sequential Organ Failure Assessment; SAPS, Simplified Acute Physiology Score; CS, Candida score.
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Table 2 Microbiological characteristics of patients with invasive candidiasis according to the Candida score
Candida score 3.0
Category
<3 3 4 5

ICl cases, n 99 177 104 56

Infection sources, n (%)
Blood culture 53 (53.5) 110 (62.1) 53 (51) 21 (37.5)
Catheter tip-IV 33 (33.3) 47 (26.6) 16 (15.4) 14 (25)
Peritoneal fluid 12 (12.1) 31(17.5) 26 (25) 29 (51.8)
Pleural fluid 5(5.1) 7(4) 11 (10.6) 2 (3.6)
Bile fluid 8(8.1) 13(7.3) 10 (9.6) 9 (16.1)
CSF 1(1.0) 0(0) 0(0) 0(0)
Eye 2 (2.0) 0(0) 0(0) 0(0)

Isolates, n (%)
Candida glabrata 17 (17.2) 42 (23.7) 26 (25.0) 15 (26.8)
Candida albicans 51 (51.5) 90 (50.8) 54 (51.9) 29 (51.8)
Candida dubliniensis 3(3.0) 3(1.7) 0(0) 0(0)
Candida kefyr 2 (2.0) 6 (3.4) 2(1.9) 3 (5.4)
Candida krusei 0(0.0) 3(1.7) 1(1.0 0(0.0)
Candida lusitaniae 0(0.0) 2(1.1) 0(0.0) 1(1.8)
Candida parapsilosis 6 (6.1) 16 (9.0 3(2.9) 4(7.1)
Candida tropicalis 7(7.1) 5(2.8) 5(4.8) 1(1.8)
Yeast 4 (4.0) 4 (2.3 7(6.7) 1(1.8)
Yeast, presumptively not C. Albicans 9(9.1) 6 (3.4) 6 (5.8) 2 (3.6)

ICl, invasive Candida infections.

Table 3 Discriminatory powers of Candida score 2009 and Candida score 3.0 in the validation cohort

Validation cohort CS-2009 =3 CS 3.0 =3
Area under ROC curve (95% Cl) 0.789 (0.765-0.813) 0.804 (0.782-0.827)
Sensitivity 75.2% 77.3%
Specificity 74.3% 74.3%
Predictive positive value 6.9% 7.1%
Predictive negative value 99.2% 99.2%
Relative risk for invasive candidiasis 8.799 (7.061-10.966) 9.866 (7.865-12.375)

ROC, receiver operating characteristic; CS, Candida score; Cl, confidence interval.
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Subgroup analyses of CS-2009 and CS-3.0 models

Subgroup analysis showed that in all subgroups with CS-3.0
scores >3, there were smaller proportions of patients with
severe sepsis, compared with the proportions of patients
who met the Sepsis 3.0 criteria (7able 4). Moreover, SIRS
diagnosis was predominant (>90%) in most subgroups and
did not significantly differ among them; other Candida score

1.0
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o
[}
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~
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0.2 A —  CS-3.0 AUC 0.804 (95% Cl, 0.782-0.827)
©S-2009 AUG 0.789 (95% Cl, 0.765-0.813)
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0.0 0.2 04 0.6 0.8 1.0
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Figure 2 Receiver operating characteristic curves of CS-2009 and
CS-3.0 models.
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parameters (e.g., meeting the Sepsis 3.0 criteria, whether
patients underwent surgery before ICU admission (initial
surgery), multifocal colonization, and total parenteral
nutrition) showed remarkable differences among subgroups.
Analysis of the patient distribution showed that the ICI
rate increased concomitantly with the number of Candida
score risk factors; furthermore, the CS-3.0 model predicted
higher infection rates, compared with the rates predicted by
the CS-2009 model, in all subgroups (Figure 3).

We also investigated the association between antifungal
therapy initiated during the first 48 hours after ICU
admission and the ICU outcomes of patients in this study.
The results showed that the use of antifungal therapy
was not associated with CS-3.0 score. Our results did
not demonstrate significant benefits in terms of hospital
mortality or length of hospital stay, due to the use of
antifungal therapy during the first 48 hours after ICU
admission; however, the length of ICU stay significantly
differed between patients with ICI who had a CS-3.0 score
of <3 and those who had a CS-3.0 score of 3 (1able 5). The
most common agents used for antifungal therapy were
azoles (e.g., voriconazole, fluconazole, posaconazole, and
itraconazole) and echinocandins (e.g., caspofungin and
micafungin). Amphotericin B (and its liposome) was also
used for treatment of a few patients.

Table 4 Risk factors and severity scores of invasive candidiasis according to the Candida score

Candida score 3.0

Category
<3 3 4 5 P
Cases, n 12,909 4,036 608 113
ICl cases, n (%) 99 (0.8) 177 (4.4) 104 (17.1) 56 (49.6)
Severity scores
SAPS 38.2+13.9 41.8+13.8 44.4+13.8 44.3+13.8 <0.005
SOFA 4.8+3.3 6.1+£3.2 6.7+3.4 6.5+3.4 <0.005
Risk factors, n (%)
SIRS 11,723 (90.2) 3,778 (93.6) 587 (96.5) 112 (99.1) <0.005
Severe sepsis 7,299 (56.5) 3,671 (91.0) 578 (95.1) 109 (96.5) <0.005
Sepsis 3.0 6,990 (54.1) 4,008 (99.3) 608 (100.0) 113 (100.0) <0.005
Initial surgery 2,047 (15.9) 2,985 (74.0) 526 (86.5) 113 (100.0) <0.005
Multifocal colonization 210 (1.6) 726 (18.0) 316 (52.0) 113 (100.0) <0.005
Total parenteral nutrition 232 (1.8) 381 (9.4) 374 (61.5) 113 (100.0) <0.005

Values are presented as mean = SD, unless otherwise stated. ICl, invasive Candida infections; SOFA, Sequential Organ Failure

Assessment; SAPS, Simplified Acute Physiology Score; CS, Candida score.
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Discussion

In this study, we investigated the prevalence of ICI after
ICU admission, and performed validation of both the classic
CS-2009 model and the new CS-3.0 model. The overall
prevalence of ICI in the study cohort was 2.5%, whereas
it was 6.9% (CS-2009 >3 points) and 7.1% (CS-3.0 >3
points) in patients with a high risk of ICI. Considering the
relatively low morbidity and prolonged culture/diagnosis

60.0%

49.6%
50.0% 48.6%

40.0%
30.0%
20.0%

17.1% 16.9%

10.0%
44% 429

0.8% 0.8%
<3 3 4 5

0.0%

Figure 3 Distribution of overall patients and patients with invasive
candidiasis according to the Candida score. Dark bars denote the
CS-3.0 model, while gray bars denote the CS-2009 model. X-axis
indicates stratification based on CS-2009 or CS-3.0 scores.
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period for ICI, a large cohort and thorough clinical record
were necessary for this study. Using the large amount of
data in MIMIC III v1.4, one of the largest public databases
available regarding intensive care, our results confirmed
that the CS-3.0 score is more accurate than the CS-2009
score for predicting the clinical diagnosis of ICI after ICU
admission. To the best of our knowledge, this is the largest
clinical study on Candida score validation; it is also the
first to demonstrate that organ dysfunction and Sepsis 3.0
diagnosis are of considerable importance for predicting ICI
in the critical care setting.

Based on relatively recent studies, intensivists have
progressively recognized the significance of early
identification of patients at high risk of ICI and the
association between delayed antifungal therapy and
increased mortality in these patients (18-20). Several
research groups have proposed risk prediction models based
upon clinical factors or Candida colonization parameters;
among them, the Candida score has been validated as a
useful tool to identify patients with high risk of ICI and
to distinguish ICU patients who would benefit from early
antifungal treatment (7-9,21). However, the original
Candida score was based on the severe sepsis concept, which

Table 5 Antifungal therapy during the first 48 hours after ICU admission and intensive care unit outcomes for patients with invasive candidiasis

according to the Candida score

Candida score 3.0

Category
<3 3 4 5 P

ICl cases, n 99 177 104 56
ICl cases without antifungal therapy, n (%) 82 (82.4) 135 (76.5) 59 (57.1) 15 (26.8)
Length of ICU stay (day) 15.8+17.4 19.6+£17.1 24.2+25.6 17.0+10.3 0.035
Length of hospitalization (day) 22.4+17.4 23.3+17.1 42.0+29.9 36.3+17.5 <0.005
Hospital mortality*, n (%) 33 (40.4) 58 (42.9) 41 (39.1) 20 (36.4) 0.939
ICl cases with antifungal therapy, n (%) 17 42 45 51

With azoles* 9 (52.9) 27 (64.3) 32 (71.1) 30 (58.8)

With echinocandins*® 8 (47.1) 14 (33.3) 11 (24.4) 20 (39.2)

With amphotericin B* 0 (0) 1(2.4) 2 4.4 1(2.0)
Length of ICU stay (day) 5.9+4.7 14.0+13.3* 14.8+15.5 25.4+22.6 <0.005
Length of hospitalization (day) 22.5+20.9 34.4+28.1 33.9+22.4 51.0+50.8 <0.005
Hospital mortality*, n (%) 4(26.3) 15 (34.9) 12 (27.1) 27 (53.3) 0.094

Values are presented as mean + SD, unless otherwise stated. *, hospital mortality and antifungal agent proportions were calculated based
on the number of patients who died in the hospital and the numbers of overall patients, with or without antifungal therapy during the first
48 hours after intensive care unit admission. ¥, compared with the corresponding intensive care unit outcome with the same Candida
score, the difference was statistically significant. ICI, invasive Candida infections; ICU, intensive care unit.
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was non-quantitative; moreover, the diagnosis of SIRS,
which was required for the diagnosis of classic sepsis, is
non-specific in clinical settings. Therefore, the Sepsis-3
definition and diagnostic criteria (10) excluded SIRS and
severe sepsis. The newly defined sepsis definition, based on
dynamic changes in the SOFA score, should be used in a
revised Candida score.

Previous researchers have expressed concern regarding
the usefulness of sepsis definitions based on SIRS criteria,
because the SIRS criteria are applicable to most critically
ill patients admitted to the ICU (22). Traditionally, SIRS
was regarded as an assessment criterion for systemic
inflammation and was a fundamental requirement of the
classic sepsis/severe sepsis concept. Nevertheless, in the
critical care setting, various intervention methods and
diversity in medical conditions among admitted patients
(e.g., heart rate, mechanical ventilation, and temperature
management) altered the inflaimmatory presentation of
the potential infection; therefore, the SIRS criteria lacked
adequate specificity and predictive validity (11). In the
present study, we did not find significant differences in the
incidence of SIRS between ICI and non-ICI groups. In
subgroups with various Candida scores, the proportions of
patients who met two or more SIRS criteria were greater
than 90%, which confirmed that SIRS and the derived
classic sepsis/severe sepsis concept were inadequate and
insensitive for prediction of ICI.

In our study, the updated Candida score model, using
the Sepsis 3.0 definition, showed superior prediction
performance for ICI, compared with the classic model.
SOFA scores were higher in patients with ICI and in
patients with Candida score >3, which indicated that organ
dysfunction is important for prediction of ICI; it also
highlighted the critical role of the evaluation of organ
dysfunction, both qualitative and quantitative, in the
prediction of ICI (23). As shown in a previous study, organ
dysfunction was critical in the treatment of ICI because
of its association with clinical outcome and because of its
impact on the use of antifungal agents; notably, the use of
these agents may be independently associated with mortality
in patients with ICI (24).

In addition to the prediction of ICI, the usefulness
of some risk-factor-based predictive methods has been
suggested for empirical antifungal treatment and has
shown validity and cost-effectiveness (25,26). However,
our retrospective analysis did not show a significant
association between the use of antifungal therapy during
the first 48 hours after ICU admission and clinical
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outcomes in patients with ICI, except with respect to
the length of ICU stay in the groups with CS <3 points
and CS =3 points. It could be partially interpreted that
most of ICI cases chose azoles as the antifungal therapy
in the critical care settings, while in the Clinical Practice
Guideline for the Management of Candidiasis updated
in 2016 (27), the echinocandin is recommended as initial
therapy for candidemia and suspected candidiasis in
nonneutropenic patients. Notably, as the Candida score
increased from 3 to 5, the proportion of echinocandin
use also increased; this was presumably because of the
concurrent increase in isolation of Candida glabrata,
which may be a useful observation for clinical practice
and further investigation.

Our study had several limitations. First, it was limited
by its retrospective nature and the source of data used.
Therefore, no causal relationships could be established
between Candida score and ICI. Additionally, one of
the Candida score risk factors, Candida colonization,
could only be assessed in patients who underwent the
corresponding evaluation after ICU admission. Second,
our study only focused on the status at ICU admission,
due to the use of a public database; it did not exclude
patients who received empirical antifungal therapy before
ICU admission. Because of the relatively long treatment
course and the nature of these real-world data, we did
not exclude those patients from the cohort and mainly
focused on the treatment course after ICU admission.
Thus, our results on antifungal therapy were different
from that of empirical therapy in the previous studies and
need further validated and investigated in the critical care
settings.

Conclusions

Our study confirmed the clinical relevance and
comparative superiority of the updated Candida score
model, using the Sepsis 3.0 definition, compared with
the classic sepsis/severe sepsis model, in assessment of
critically ill patients who were newly admitted to the ICU.
Considering the clinical importance of organ dysfunction
in ICI, the Sepsis 3.0 should be used as the basis for
prediction of ICI.
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