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Background and Purpose: One of the most severe mycotic infections caused by
Candida spp. is invasive candidiasis. According to the literature, among all healthcare-
associated infections, it has the highest mortality rate. This study aimed to assess 30-day
and overall mortality in invasive candidiasis and candidemia patients depending on the
antifungal therapy (AFT) regimens.

Materials and Methods: This single-center retrospective study of 30-day survival was
conducted at Clinical City Hospital No. 52, Moscow Healthcare Department in Moscow,
Russia. The participants were 169 patients aged 19-94 years who had verified invasive
candidiasis with candidemia during hospitalization in 2020—2023. This study included
patients with Candida spp. isolated from blood culture using matrix-assisted laser
desorption/ionization with time-of-flight mass spectrometry, and proven invasive
candidiasis according to EORTC/MSG criteria. Patient survival analysis was performed
using the Kaplan-Meier method, which is a nonparametric approach for estimating time-
to-event. Risk of death was compared between the group of patients receiving AFT after
pathogen verification and the group of patients receiving AFT before and after blood
culture results.

Results: Based on the findings, the likelihood of death was lower in the group of patients
who received AFT both after and before blood culture results compared to the group of
patients who received it after verification of the diagnosis. By day 50 of hospitalization,
the risks of death were comparable between the two groups. However, when analyzing the
overall mortality, the odds of death in patients with AFT before and after receiving blood
culture results were 2.56 times higher (OR=0.391; 95% CI: 0.177-0.865; p=0.019)
compared with patients to whom antifungal therapy was prescribed only after blood
culture results.

Conclusion: This study provided the first data regarding the assessment of 30-day
mortality and risk factors for death. Risk of 30-day mortality was lower in the group of
patients receiving AFT both before and after the blood culture, but overall mortality in this
group was higher, compared to patients who received AFT after the blood culture.
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Introduction

ne of the most severe mycotic infections caused
by Candida spp. is invasive candidiasis (IC),
and blood culture is the gold standard for its
diagnosis [1]. There are at least 15 different
strains of Candida that can potentially cause IC,
but 95% of IC cases are caused by the following six
strains: Candida albicans, Candida glabrata, Candida
tropicalis, Candida parapsilosis, Candida krusei, and
Candida auris [2, 3].
According to the literature, IC is one of the most
common healthcare-associated infections (HAIs) and is
the most common of the mycotic HAIs [2]. A study
performed in 2018 in the USA found that candidemia,
the most common form of IC [4], is the fourth most

common HAI and the second most common healthcare-
associated bloodstream infection [5]. Moreover, patients
in intensive care units (ICUs) and immunosuppressed
patients are at the highest risk of developing IC. [2]. In
addition, injection drug users are also at risk of
developing IC [6].

Risk factors for invasive candidiasis can be divided into
three groups, namely concomitant diseases, drug
therapy, and other factors associated with the provision
of health care. [7]. Concomitant diseases and conditions
that increase the risk of developing IC include:
oncological and oncohematological diseases, diabetes
mellitus, conditions after solid organ and hematopoietic
stem cell transplantation, graft-versus-host disease, liver
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and kidney failure, pancreatic necrosis, neutropenia, and
severe mucositis.

Drugs that increase the risk of developing IC include
glucocorticosteroids (more than 0.3 mg/kg/day for more
than 3 weeks), antitumor drugs, immunosuppressants,
and broad-spectrum antibiotics [8, 9].

In-hospital IC risk factors are a long ICU stay,
mechanical ventilation, major surgeries (especially
those involving disruption of the intestinal tube), total
parenteral nutrition, repeated blood transfusions,
intestinal anastomosis failure, the presence of a central
venous catheter, a left ventricular assist device, and
renal replacement therapy.

According to the literature, among all HAIs, IC has the
highest mortality rate. On the 30th day of hospitalization
after the diagnosis verification, the mortality rate reaches
40-55% [10, 11]. In a study conducted in 2021 on 207
Chinese patients with cancer and IC, the 30-day mortality
rate reached 28% [12]. Similar results were obtained in a
2019 retrospective study conducted in Japan on 289
patients with 1C [13]. However, in a 2020 retrospective
study conducted in Germany which included data on 391
patients, the 30-day mortality rate was 47%, which is
significantly higher, compared to the above-mentioned
studies [14]. Conflicting data on hospital survival of IC
patients determined the aim of the present study which was
to evaluate 30-day mortality in patients with invasive
candidiasis and candidemia in a multidisciplinary hospital
in Moscow, Russia.

Materials and Methods

A single-center retrospective study of 30-day survival
was conducted at the Clinical City Hospital No. 52,
Moscow Healthcare Department on 169 patients aged
19-94 years who had verified IC with candidemia
(B37.7 according to ICD-10) during hospitalization in
2020-2023.

The study included patients with Candida spp. isolated
from blood culture wusing matrix-assisted laser
desorption/ionization ~ with  time-of-flight  mass
spectrometry (MALDI-TOF MS, Bruker), and proven
invasive candidiasis according to the European
Organization for Research and Treatment of
Cancer/Invasive  Fungal Infections Cooperative
Group/Mycoses Study Group (EORTC/MSG) criteria.
Overall mortality was analyzed within 30 days from the
moment Candida spp. was isolated from blood culture.
It should be mentioned that the risk of death was
assessed in 10-day increments.

30-day mortality in invasive candidiasis

Patient survival analysis was performed using the
Kaplan-Meier method, which is a nonparametric
approach for the estimation of time-to-event. The
survival function was defined as the probability that the
time until an event occurs will be greater than a certain
value. Statistical comparison of Kaplan Meier survival
curves was performed using the log-rank test.

The risk of death was further compared between the
group of patients receiving antifungal therapy (AFT)
after pathogen verification (Group 1) and the group of
patients receiving AFT before and after blood culture
results (Group Il — comparison group).

This study was approved by the local ethics committee
of the State Budgetary Healthcare Institution “City
Clinical Hospital No. 52 of the Moscow Department of
Health” (protocol No. 07/0724 dated July 31, 2024) and
was conducted in accordance with Russian regulations
and the Declaration of Helsinki of the World Medical
Association.

Results

In patients of the general cohort (n=169), the risks of
death on days 20, 30, and 40 were 22.5% (95% CI: 16.9-
29.7), 38.9% (95% ClI: 31. 8-47.0), and 52.4% (95% ClI:
44.6-60.7), respectively. Median survival was 39 days
(95% CI: 32-45) (Figure 1, Table 1).

Only data from patients who received AFT (n=124)
were included in further analysis. In 45 patients, the
absence of AFT was due to the prolonged time required
to obtain blood culture results. When analyzing 30-day
mortality in patients with IC, the likelihood of death was
lower in the group of patients who received AFT both
after and before blood culture results compared to the
group of patients in whom AFT was prescribed after
verification of the diagnosis (Table 2, Figure 2). Median
survival for patients receiving AFT before and after
blood culture results was 49 days (95% CI: 37-66 days),
versus 41 days (95% CI: 37-57 days) for patients
receiving AFT only after blood culture results
(p=0.5303). By day 50 of hospitalization, the risks of
death were comparable between groups (Table 2 and 3).
However, when analyzing overall mortality, the odds of
death in patients with AFT before and after receiving
blood culture results were 2.56 times higher (OR =
0.391; 95% ClI: 0.177-0.865; p = 0.019) compared with
patients to whom AFT was prescribed only after blood
culture results (Table 4).
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Figure 1. Overall survival of patients with invasive candidiasis and candidemia.
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Table 1. Data for Kaplan-Meier survival analysis of hospital length of stay.

Length of Stay (days) 0 10 20 30 40 50 60 70 80 90 100 110 120
Observations 169 158 121 89 59 42 27 13 9 5 4 4 3
Censored 0 2 11 18 30 35 42 48 51 52 53 53 54
Events 0 9 37 62 80 92 100 108 109 112 112 112 112
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Figure 2. Overall survival of patients with invasive candidiasis and candidemia depending on investigation groups.
Table 2. Risk of death based on the investigation groups.
Cumulative mortality risk in percentage (95% ClI)
Length of Stay (days) Group | Group I
20 17.4% (10.5-28.1) 6.5% (2.2-18.9)
30 33.8% (24.1-46.2) 19.6% (10.7-34.3)
40 46.9% (35.4-60.1) 34.1% (22.1-50.2)
50 53.2% (41.0-66.4) 52.5% (38.2-68.5)
60 64.8% (51.8-77.5) 58.1% (43.4-73.6)
70 71.8% (57.7-84.4) 73.1% (58.2-86.1)
80 71.8% (57.7-84.4) 76.4% (61.6-8.8)
90 71.8% (57.7-84.4) 88.2% (73.8-96.7)
CI: confidencel interval
Table 3. Data for Kaplan-Meier survival analysis of hospital length of stay depending on investigation groups.
Antifungal therapy after blood culture (Group I)
Length of Stay (days) 0 10 20 30 40 50 60 70 80 90 100 110 120
Observations 78 73 58 42 26 21 12 5 2 2 1 1 1
Censored 0 2 7 12 21 23 27 32 35 35 36 36 36
Events 0 3 13 24 31 34 39 41 41 41 41 41 41
Antifungal therapy before and after blood culture (Group I1)
Observations 46 46 43 35 27 17 14 8 7 3 3 3 2
Censored 0 0 0 2 4 7 8 9 9 10 10 10 11
Events 0 0 3 9 15 22 24 29 30 33 33 33 33
Table 4. Hospitalization outcomes based on investigation groups.
Outcomes Group | Group |1 p value
Favorable 37/47,4 12/26,1 0.019*
Unfavorable 41/52,6 34/73,9 '

Discussion

In a 2020 retrospective study of 163 patients with IC, the
overall 30-day mortality rate was 40.5%. The results
revealed that the risk of death at 30 days was
significantly higher in patients on hemodialysis (n=27
(69.2%) vs. n = 12 (30.8%), p<0.00) and in patients with
concomitant bacteremia (n=20 (57.1%) vs. n = 15
(42.9%), p=0.024). The study also assessed the effect of
various antifungal drugs on 30-day mortality and found
no statistically significant differences between the drugs
[15].

Curr Med Mycol, 2025, 11: 1590

In a 2020 retrospective study, 28-day mortality in 391
patients with IC was 47%, increasing to 60% at 180
days. Factors influencing the risk of death at 180 days
were age (RR 1.02 [95% CI 1.01-1.03]), cirrhosis (RR
1.54 [95% CI 1.07-2.20]), septic shock (RR 2.41 [95%
Cl 1.73-3.37]), high Sequential Organ Failure
Assessment (SOFA) scores (OR 1.12 [95% CI 1.07-
1.17]), the ICU stay of the patient at the time of
receiving blood culture results. When prescribing
adequate (RR 0.36 [95% CI 0.24-0.52]) or inadequate
AFT (RR0.31 [95% CI 0.16-0.62]) the risk of death was
lower, compared to the group of patients without
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therapy [14].

A study conducted in 2017 included 102 patients with
severe invasive candidiasis. Their overall 30-day
mortality rate was 68.6%. Independent risk factors of
death on day 30 were sepsis (p=0.001, OR 7.7, 95% ClI
2.4-24.7) and Charlson comorbidity score of more than
three (p=0.022, OR 3.5, 95% CI 1.2-10.2) [16].

In a 2019 multicentric study of 289 patients with IC, the
overall 30-day mortality rate was 27.7%. According to
the results of logistic regression, risk factors for 30-day
mortality were age of more than 65 years and a SOFA
score greater than or equal to 6. Factors that positively
influenced the prognosis were repeated blood cultures
and empirical AFT with fluconazole [13].

In 2018, a study was carried out on 121 patients with IC,
and the 30-day mortality rate was 33%. The study found
that risk factors for death included C. albicans as a
pathogen, absence of AFT, advanced age, pulmonary
disease, and mechanical ventilation. Factors that
positively influenced the prognosis were C. parapsilosis
as a pathogen, removal of the central venous catheter,
and stay in the surgical department [17].

A study performed in 2018 evaluated different AFT
regimens in 841 patients with candidemia. Empirical
therapy was associated with a high risk of Candida spp.
infection (except C. albicans). Empirical echinocandin
treatment was associated with more patients receiving
adequate therapy and fewer 14-day therapy durations.
To date, studies evaluating the effect of AFT on the risk
of 30-day mortality have compared the presence and
absence of AFT, the effects of different antifungals,
empirical fluconazole therapy versus empirical therapy
with other drugs, and empirical therapy with
echinocandins and azoles. No data are available on
studies that compared the risk of 30-day mortality of
patients in whom AFT was initiated before blood
cultures and continued thereafter with those in whom
AFT was initiated after the blood culture.

The present study found that the risk of 30-day mortality
of patients in whom AFT was initiated before blood
cultures and continued thereafter was significantly
higher, compared to those in whom AFT was initiated
after the blood culture. This may be due to the fact that
AFT administration prior to blood culture reduces the
overall incidence of candidemia in high/very high-risk
patients, but when IC develops, it will be caused by
more resistant Candida spp. (primarily C. auris).

Conclusion

This study assessed the 30-day mortality rate and risk
factors for death and provided the first data in this
regard. Accordingly, the risk of 30-day mortality was
lower in the group of patients receiving AFT both before
and after the blood culture; however, the overall
mortality rate was higher in this group, compared to
patients in whom AFT was initiated after the blood
culture. Further research is needed to determine the AFT
regimens in patients at high risk of developing invasive
candidiasis.

Acknowledgments
Not declared.

Authors’ contributions

S.S.A. contributed to the methodology, formal analysis,
investigation, and reviewed and edited the manuscript.
P.O.N. was involved in methodology, validation, formal
analysis, and manuscript review and editing.
A.A.C. assisted in methodology and investigation.
A.D.D. handled software, data curation, visualization,
and formal analysis. O.D.D. wrote the original draft and
participated in reviewing and editing the manuscript.
R.T.l. supervised the study and contributed to
manuscript review and editing. D.S.F. developed the
study concept and methodology. M.A.L. conceived the
study, designed the methodology, supervised the
project, and oversaw its administration.

Conflicts of interest
All authors declare that they have no conflicts of
interest.

Financial disclosure
All authors have no financial interests related to the
material in the manuscript.

References

1. Clancy CJ, Nguyen MH. Diagnosing invasive candidiasis. J Clin
Microbiol. 2018;56(5): €01909-e01917.

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

3. Gonzalez-Lara MF, Ostrosky-Zeichner L. Invasive candidiasis.
Semin Respir Crit Care Med. 2020;41(1):3-12.

4. Egger M, Salmanton-Garcia J, Barac A, Gangneux JP, Guegan H,
Arsic-Arsenijevic V, Matos T, et al. Predictors for Prolonged
hospital stay solely to complete intravenous antifungal treatment
in patients with candidemia: results from the ECMM Candida Il1
multinational ~ European  observational ~ cohort  study.
Mycopathologia. 2023;188(6):983-94.

5. Magill SS, O'Leary E, Janelle SJ, Thompson DL, Dumyati G,
Nadle J, et al. Changes in prevalence of health care-associated
infections in U.S. hospitals. N Engl J Med. 2018 ;379(18):1732-
1744,

6. Vincent JL, Sakr Y, Singer M, Martin-Loeches |, Machado FR,
Marshall JC, et al. Prevalence and outcomes of infection among
patients in intensive care units in 2017. JAMA.
2020;323(15):1478-87.

7. RieraFO, Caeiro JP, Angiolini SC, Vigezzi C, Rodriguez E, Icely
PA, et al. Invasive candidiasis: update and current challenges in
the management of this mycosis in south America. Antibiotics
(Basel). 2022;11(7):877.

8. Donnelly JP, Chen SC, Kauffman CA, Steinbach WJ, Baddley
JW, Verweij PE, et al. Revision and update of the consensus
definitions of invasive fungal disease from the European
organization for research and treatment of cancer and the mycoses
study group education and research consortium. Clin Infect Dis.
2020; 71(16):1367-76.

9. Drummond RA, Desai JV, Ricotta EE, Swamydas M, Deming C,
Conlan S, et al. Long-term antibiotic exposure promotes mortality
after systemic fungal infection by driving lymphocyte dysfunction
and systemic escape of commensal bacteria. Cell Host Microbe.
2022;30(7):1020-1033.e6.

10. Logan C, Martin-Loeches I, Bicanic T. Invasive candidiasis in
critical care: challenges and future directions. Intensive Care
Med. 2020;46(11):2001-14.

11. Kullberg BJ, Arendrup MC. Invasive candidiasis. N Engl J Med.
2015;373(15):1445-56.

Curr Med Mycol, 2025, 11: 1590


https://creativecommons.org/licenses/by/4.0/

Andreev SS et al.

30-day mortality in invasive candidiasis

12.

13.

14.

15.

Li D, Li T, Bai C, Zhang Q, Li Z, Li X. A predictive nomogram
for mortality of cancer patients with invasive candidiasis: a 10-
year study in a cancer center of north China. BMC Infect Dis.
2021;21(1):76.

Kato H, Yoshimura Y, Suido Y, Shimizu H, Ide K, Sugiyama Y,
et al. Mortality and risk factor analysis for Candida blood stream
infection: a multicenter study. J Infect Chemother.
2019;25(5):341-5.

Schroeder M, Weber T, Denker T, Winterland S, Wichmann D,
Rohde H, et al. Epidemiology, clinical characteristics, and
outcome of candidemia in critically ill patients in Germany: a
single-center retrospective 10-year analysis. Ann Intensive Care.
2020;10(1):142.

Muderris T, Kaya S, Ormen B, Aksoy Gokmen A, Varer Akpinar

Curr Med Mycol, 2025, 11: 1590

16.

17.

C, Yurtsever Gul S. Mortality and risk factor analysis for Candida
blood stream infection: a three-year retrospective study. J Mycol
Med. 2020;30(3):101008.

Ardian A, Pitoyo CW, Adhitianingsih D, Santoso WD, Setiati S.
Factors related to 30 day mortality in critically 11l patients with
invasive candidiasis in cipto mangunkusumo hospital. J Penyakit
Dalam Indonesia. 2017;4(1): 3.

Hirano R, Sakamoto Y, Kitazawa J, Yamamoto S, Kayaba H.
Epidemiology, practice patterns, and prognostic factors for
candidemia; and characteristics of fourteen patients with
breakthrough Candida bloodstream infections: a single tertiary
hospital experience in Japan. Infect Drug Resist. 2018; 11:821-
33


https://creativecommons.org/licenses/by/4.0/

