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Candidemia in Older Adults: What Are the Risk 
Factors for Mortality?
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ABSTRACT

Introduction: As the aging population rises, an increase in Candida infections has also been observed. The aim of this study was to 
determine the risk factors for early and late mortality due to candidemia in older patients.

Materials and Methods: This retrospective observational study included patients aged 65 years and older who were hospitalized in 
two tertiary care centers and had Candida-positive blood culture between January 1, 2019 and June 1, 2021.

Results: Mean age of the 81 patients included in the study was 77.1 ± 7.1 years and 41 (50.6%) were females. The most common-
ly identified species were Candida albicans and Candida parapsilosis. After candidemia, early (seven-day) mortality occurred in 18 
patients (22.2%) and late (30-day) mortality in 42 patients (51.9%). Significant risk factors for early mortality were diabetes mellitus 
(p= 0.021), hematological malignancy (p= 0.033), late central venous catheter (CVC) removal (p< 0.001), and initiating antifungal 
therapy more than 48 hours after the first positive blood culture (p< 0.001). Significant risk factors for late mortality were higher 
comorbidity index (p= 0.018), late CVC removal (p< 0.002), and initiating antifungal therapy after 48 hours (p< 0.001). Late CVC 
removal was independently associated with a higher risk of early mortality (OR= 21.976, 95% CI= 2.057-234.739, p= 0.011) and 
higher risk of late mortality (OR= 7.234, 95% CI= 1.820-28.754, p= 0.005).

Conclusion: Time to initiation of antifungal therapy and early CVC removal are important factors for improving outcomes in older 
adults with high mortality risk for candidemia.
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INTRODUCTION

Candida species are the most common fungi 
detected in bloodstream infections worldwide[1]. 
They are among the five groups of pathogens 
most often responsible for healthcare-related 
infections, and their frequency has increased[1-3]. 
Candidemia increases mortality, morbidity, length 
of hospital stay, and hospital costs[4].

Risk factors associated with candidemia include 
invasive procedures/devices and intravascular 
catheterization, wide-spectrum antimicrobial 
use, immunosuppressive therapy, mechanical 
ventilation, and parenteral nutrition. In addition 
to these, advanced age is considered another 
important risk factor for candidemia[3-5]. As the 
aging population rises, an increase in Candida 
infections has also been observed. Older patients 
with candidemia have been shown to have higher 
mortality and shorter survival time than younger 

patients[6-8]. This has been attributed to numerous 
factors such as immune aging, more comorbid 
chronic diseases, and increased polypharmacy[8]. 

The aim of this study was to determine risk 
factors for early and late mortality due to candi-
demia in older patients.

MATERIALS and METHODS

This retrospective observational study included 
patients aged 65 years and older who were 
hospitalized in two tertiary care centers and had 
Candida-positive blood culture between January 1, 
2019 and June 1, 2021. All cases of candidemia 
were identified through the microbiological 
laboratory database. Clinical information such as 
the patients’ demographic data, risk factors for 
candidemia, day of candidemia detection, need 
for intensive care, ocular and cardiac involvement 
of candidemia, treatment received, and time 
from positive culture to treatment initiation were 
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Giriş: Yaşlanan nüfustaki artış ile birlikte kandida infeksiyonlarında da artış gözlenmektedir. Bu çalışmada, yaşlı hastalarda kandidemi 
için erken ve geç mortalite risk faktörlerinin belirlenmesi amaçlanmıştır.

Materyal ve Metod: Bu retrospektif gözlemsel çalışma, 1 Ocak 2019 ile 1 Haziran 2021 tarihleri arasında iki üçüncü basamak merkezde 
hastaneye yatırılarak izlenen 65 yaş ve üzerinde, kan kültüründe kandida türleri izole tüm kandidemi vakaları ile gerçekleştirilmiştir.

Bulgular: Çalışmaya dahil edilen toplam 81 hastanın yaş ortalaması 77.1 ± 7.1 ve 41’i (50.6%) kadındı. En sık tanımlanan kandi-
da türleri Candida albicans ve Candida parapsilosis idi. Kandidemi sonrası hastaların 18’inde (22.2%) erken mortalite (yedi gün) ve 
42’sinde (51.9%) geç mortalite (30 gün) saptandı. Erken mortalite için hastalarda anlamlı bulunan risk faktörleri, diabetes mellitus (p= 
0.021), hematolojik malignite (p= 0.033), erken santral venöz kateterin (SVK)’i çıkarılmaması (p< 0.001) ve ilk pozitif kan kültüründen 
48 saat sonra antifungal tedavi başlanmamasıydı (p< 0.001). Geç mortalite için anlamlı risk faktörleri ise daha yüksek komorbidite 
indeksi (p= 0.018), erken SVK çıkarılmaması (p< 0.002) ve ilk 48 saatte antifungal tedavi başlanmamasıydı (p< 0.001). Geç SVK çıka-
rılması erken (OR= 21.976, 95% CI= 2.057-234.739, p= 0.011) ve geç dönem bağımsız olarak (OR= 7.234, CI 95%= 1.820-28.754, 
p= 0.005) daha yüksek ölüm riski ile ilişkiliydi.

Sonuç: Kandidemi için yüksek mortalite riski altında olan yaşlılarda sonuçları iyileştirmek için antifungal tedavinin başlanma süresi ve 
SVK’nin erken çıkarılması önemli görülmektedir.

Anahtar Kelimeler: Kandidemi; Mortalite; Yaşlı
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obtained from the patients’ electronic records. 
Charlson comorbidity index was calculated for each 
patient retrospectively[9]. Central venous catheter 
(CVC) removal was classified as early (within 
48 hours of Candida detection in blood culture) 
or late (more than 48 hours after detection)
[10]. Mortality was assessed based on time of 
death after detection of candidemia as early 
mortality (within seven days) and late mortality 
(within 30 days). The study was approved by the 
Atatürk University Faculty of Medicine Clinical 
Research Ethics Committee (Decision No: 259, 
Date: 27/05/2021).

Quantitative data were given as median 
and interquartile range (25th-75th percentiles). 
Qualitative variables were expressed as absolute 
and relative frequencies. Categorical variables 
were compared using χ2 test; continuous variables 
were compared using Mann-Whitney U test or 
Fisher exact test. Variables with p< 0.05 in 
the descriptive analysis were included in the 
logistic regression analysis. The results of logistic 
regression analysis were presented as odds ratio 
(OR) and 95% confidence intervals (CI). All 
statistical analyses were performed using SPSS for 
Windows version 20 (IBM Corp, Armonk, NY, 
USA) statistical package. Statistical significance 
was accepted at p< 0.05. 

RESUlTS

Mean age of the 81 patients included in the 
study was 77.1 ± 7.1 years, and 41 (50.6%) were 
female. The most commonly identified species 
were Candida albicans and Candida parapsilosis. 
The distribution of Candida species is presented 
in Table 1. 

The demographic and clinical characteristics 
of the patients with candidemia are presented 

in Table 2. After candidemia, early (seven-day) 
mortality occurred in 18 patients (22.2%) and 
late (30-day) mortality in 42 patients (51.9%). 
Fifty-nine (72.8%) of the patients had a CVC. 
Neutropenia was only detected in five patients 
(6.1%).

Significant risk factors for early mortality 
were diabetes mellitus (p= 0.021), hematological 
malignancy (p= 0.033), late CVC removal (p< 
0.001), and initiating antifungal therapy later than 
48 hours after the first positive blood culture (p< 
0.001). Significant risk factors for late mortality 
were higher comorbidity index (p= 0.018), late 
CVC removal (p< 0.002), and initiating antifungal 
therapy after the first 48 hours (p< 0.001). 

Risk factors that were significant for early and 
late mortality were included in multiple logistic 
regression analysis. In multivariate analysis, late 
CVC removal was independently associated with 
a higher risk of early mortality (OR= 21.976, 
95% CI= 2.057–234.739, p= 0.011). Higher risk 
of late mortality was associated with late CVC 
removal (OR= 7.234, 95% CI= 1.820-28.754, 
p= 0.005) and initiating antifungal therapy later 
than 48 hours after the first positive blood 
culture (OR= 3.514, 95% CI= 1.034-11.936, 
p= 0.044).

The relationship between late mortality and 
time to initiating antifungal treatment after the 
first positive blood culture is presented in Figure 
1. Antifungal therapy was initiated within 24 
hours in 23 patients (28.4%), between 24 and 
48 hours in 21 patients (5.9%), and between 48 
and 72 hours in 27 patients (33.3%). Six patients 
(7.4%) received antifungal therapy after 72 hours, 
and four patients (4.9%) did not receive antifungal 
therapy. There was no significant difference in 

Table 1. Distribution of Candida species

Species n %

Candida albicans 35 43.2

Candida parapsilosis 30 37.0

Candida tropicalis 5 6.2

Candida glabrata 8 9.9

Candida lusitaniae 2 2.5

Candida cruzei 1 1.2
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late mortality between patients who received 
antifungal therapy within 24 hours and 24 to 
48 hours after the first positive blood culture (p= 
0.393). Patients whose antifungal therapy was 
initiated at 48 to 72 hours, after 72 hours, or 
was not initiated at all had significantly higher 
late mortality compared to patients treated within 

24 hours (p= 0.005, p= 0.002, and p= 0.012, 
respectively).

DISCUSSION

The incidence of candidemia in tertiary 
hospitals worldwide is rising with advances in 
health technology and the increase in invasive 
interventions[11-13]. In previous studies, 30-day 

Table 2. Demographic and Clinical Characteristics of Older Patients with Candidemia

7-Day Mortality 30-Day Mortality

Yes  
(n= 18)

No  
(n= 63) p*

Yes  
(n= 42)

No  
(n= 39) p*

Age, median (IQR) 75 (70-81) 78 (71-83) 0.416 78 (71-84) 77 (70-82) 0.287

Female sex, n (%) 10 (55.6) 31 (49.2) 0.635 25 (59.5) 16 (41.0) 0.096

Host-related factors

Diabetes mellitus, n (%) 9 (50.0) 14 (22.2) 0.021 13 (31.0) 10 (25.6) 0.596

Chronic renal failure, n (%) 3 (16.7) 6 (9.5) 0.318 5 (11.9) 4 (10.3) 0.548

Hematological malignancy, n (%) 3 (16.7) 1 (1.6) 0.033 3 (7.1) 1 (2.6) 0.336

Solid tumors, n (%) 5 (27.8) 12 (19.0) 0.308 11 (26.2) 6 (15.4) 0.233

Solid organ transplantation, n (%) - 1 (1.6) 0.778 - 1 (2.6) 0.481

Splenectomy, n (%) - 1 (1.6) 0.778 - 1 (2.6) 0.481

Connective tissue disease, n (%) 1 (5.6) 2 (3.2) 0.535 1 (2.4) 2 (5.1) 0.472

Burn, n (%) - 1 (1.6) 0.778 - 1 (2.6) 0.481

Neutropenia, n (%) 1 (5.6) 4 (6.3) 0.693 3 (7.1) 2 (5.1) 0.536

HIV, n (%) - - - - - -

Healthcare-related factors

Splenectomy, n (%) - 1 (1.6) 0.778 - 1 (2.6) 0.481

Previous abdominal surgery (<120 days), n (%) 4 (22.2) 9 (14.3) 0.315 5 (11.9) 8 (20.5) 0.292

Central venous catheter, n (%) 10 (55.6) 49 (77.8) 0.062 29 (69.0) 30 (76.9) 0.293

Mechanical ventilation, n (%) 13 (72.2) 50 (83.3) 0.234 33 (80.5) 30 (81.1) 0.947

Urinary catheter, n (%) 17 (94.4) 59 (93.7) 0.693 40 (95.2) 36 (92.3) 0.584

Steroid therapy, n (%) 3 (17.6) 20 (31.7) 0.204 11 (26.8) 12 (30.8) 0.697

Immunosuppressive therapy, n (%) 6 (33.3) 11 (17.5) 0.130 12 (28.6) 5 (12.8) 0.082

Antibiotherapy within previous 30 days, n (%) 15 (83.3) 61 (96.8) 0.070 39 (92.9) 38 (94.9) 0.536

Parenteral nutrition, n (%) 13 (72.2) 55 (87.3) 0.122 36 (85.7) 32 (82.1) 0.654

Charlson comorbidity index, median (IQR) 5.5 (3-8.25) 5 (3-7) 0.647 6 (4-8) 4 (3-6) 0.018

Candida albicans, n (%) 10 (55.6) 25 (39.7) 0.231 19 (45.2) 16 (41.0) 0.702

Non-albicans Candida species, n (%) 8 (44.4) 38 (60.3) 23 (54.8) 23 (59.0)

Late central venous catheter removal, n (%) 9 (90.0) 12 (24.5) 0.001 16 (55.2) 5 (16.7) 0.002

Antifungal treatment

Azoles, n (%) 6 (33.3) 23 (36.5) 0.804 16 (38.1) 13 (33.3) 0.655

Echinocandins, n (%) 8 (44.4) 38 (60.3) 0.231 22 (52.4) 24 (61.5) 0.406

Polyenes, n (%) - 2 (3.2) 0.603 - 2 (5.1) 0.229

Delayed antifungal therapy (>48 hours), n (%) 15 (83.2) 22 (34.9) 0.001 28 (66.7) 9 (23.1) 0.001

*Mann-Whitney U test and Chi-square test; immunosuppressive therapy included TNF-alpha blocker, calcineurin inhibitors, and mono-
clonal antibodies. IQR, interquartile range.
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mortality rate for candidemia in older patients has 
been reported to be over 50%, similar to our 
study[14,15]. Immunosuppression, organ surgery, 
and the use of aggressive immunosuppressive 
treatment regimens for degenerative diseases are 
common among older patients. The resulting 
frequent and long hospital stays and more 
numerous medical interventions create a higher 
risk of mortality in this population than in young 
people[16,17]. Many factors influence candidemia 
mortality, particularly comorbidities, appropriate 
antifungal selection, and early source control[18]. 
Early administration of antifungal drugs and 
CVC removal are controllable treatment-related 
factors shown to improve outcomes in several 
retrospective analyses[19,20].

It has been reported that at least 70% of 
nonneutropenic patients who develop candidemia 
have a CVC[22]. We observed a similar frequency 
in our study (72.8%). Catheters provide a 
surface for Candida biofilm production, which 
contributes to treatment resistance; therefore, this 
biofilm must be removed for the treatment to 
be effective[23]. CVCs are important risk factors 
for candidemia in nonneutropenic patients, and 
early CVC removal is strongly recommended as 
part of standard therapy[22,24]. In our study, late 
CVC removal was identified as an independent 
risk factor for early and late mortality in 
older patients with candidemia. In a previous 
randomized prospective study, early CVC removal 

in candidemia patients was associated with longer 
survival and higher treatment success on days 
28 and 42[25]. Similarly, a combined analysis 
of seven candidemia studies showed that CVC 
removal at any time was associated with better 
survival and clinical success[26].

In our study, 12.3% of the patients received 
antifungal therapy later than 72 hours after the 
first positive blood culture or not at all, and all of 
these patients died. Mortality rate increased with 
longer time to initiation of antifungal treatment. 
Similar to our study, Bassetti et al. have reported 
that administration of antifungal therapy 48 hours 
after the first positive blood culture was an 
independent determinant of 30-day mortality[5]. 
Our results support the literature demonstrating a 
relationship between delayed antifungal treatment 
and high mortality[20,27]. High mortality rates 
due to this delay may be prevented by rapid 
diagnostic techniques and empirical antifungal 
therapy in selected high-risk patients[20]. In our 
study, the type of antifungal agent administered 
was not associated with mortality, which we 
believe is because treatment was selected according 
to Candida species and antifungal susceptibility 
results. 

The most commonly identified Candida species 
in our study was C. albicans (43.2%). Similarly, 
C. albicans has been found to be the most 
common Candida species in a study conducted 

Figure 1. Rates of 30-day mortality in older patients with candidemia according to time 
to initiation of antifungal therapy.
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in Taiwan (54.9%)[14] and has been detected at 
rates of 40% in Brazil[15] and 55% in Italy[28]. 

To our knowledge, there are few studies 
investigating the effect of candidemia on 
mortality in older patients and no previous 
studies investigating candidemia mortality in older 
patients in Turkey. The strength of this study 
is that it reflects two different centers with 
different hospital settings. The main limitation 
is the retrospective design of our study. For 
this reason, we were unable to evaluate all risk 
factors associated with mortality in candidemia 
patients because of incomplete data.

CONClUSION

Time to initiation of antifungal therapy and 
early CVC removal are important factors for 
improving outcomes in older adults with high 
mortality risk for candidemia. 

ETHICS COMMITTEE APPROVAl

This study was approved by the Ethics Com-
mittee at the Atatürk University Hospital. The-
refore, written informed consent form was not 
obtained from the patients for this reason.

CONFlICT of INTEREST

None of the authors had conflict of interest.

AUTHORSHIP CONTRIBUTIONS

Concept and Design: PTT, OK, AA

Data Collection or Processing: BK, SK

Analysis/Interpretation: OK, PTT, AA

Literature Search: PTT, OK, BK, SK

Writing: PTT, OK

Final Approval: All of authors

REFERENCES 
1. Martin GS, Mannino DM, Eaton S, Moss M. The epide-

miology of sepsis in the United States from 1979 through 
2000. N Engl J Med 2003;348(16):1546-54. https://doi.
org/10.1056/NEJMoa022139 

2. Vincent JL, Bihari DJ, Suter PM, Bruining HA, White J, Ni-
colas-Chanoin MH, et al. The prevalence of nosocomi-
al infection in intensive care units in Europe. Results of 
the European Prevalence of Infection in Intensive Care 
(EPIC) Study. EPIC International Advisory Committee. 
JAMA 1995;274(8):639-44. https://doi.org/10.1001/
jama.1995.03530080055041

3. Asmundsdottir LR, Erlendsdottir H, Gottfredsson M. Increasing 
incidence of candidemia: Results from a 20-year nationwi-
de study in Iceland. J Clin Microbiol 2002;40(9):3489-92. 
https://doi.org/10.1128/JCM.40.9.3489-3492.2002

4. Ahmed A, Azim A, Baronia AK, Marak KR, Gurjar M. Risk 
prediction for invasive candidiasis. Indian J Crit Care 
Med 2014;18(10):682-8. https://doi.org/10.4103/0972-
5229.142178

5. Bassetti M, Molinari MP, Mussap M, Viscoli C, Righi E. Can-
didaemia in internal medicine departments: The burden of 
a rising problem. Clin Microbiol Infect 2013;19(6):E281-4. 
https://doi.org/10.1111/1469-0691.12155

6. Zatta M, Di Bella S, Giacobbe DR, Del Puente F, Merelli M, 
Azzini AM, et al. Clinical features and mortality of noso-
comial candidemia in very old patients: A multicentre Ita-
lian study. Gerontology 2020;66(6):532-41. https://doi.
org/10.1159/000510638 

7. Barchiesi F, Orsetti E, Mazzanti S, Trave F, Salvi A, Nitti C, 
et al. Candidemia in the elderly: What does it change? PLoS 
One 2017;12(5):e0176576. https://doi.org/10.1371/
journal.pone.0176576

8. Wang H, Liu N, Yin M, Han H, Yue J, Zhang F, et al. The 
epidemiology, antifungal use and risk factors of death in 
elderly patients with candidemia: A multicentre retros-
pective study. BMC Infect Dis 2014;14:609. https://doi.
org/10.1186/s12879-014-0609-x 

9. Charlson M, Szatrowski TP, Peterson J, Gold J. Valida-
tion of a combined comorbidity index. J Clin Epidemiol 
1994;47(11):1245-51. https://doi.org/10.1016/0895-
4356(94)90129-5

10. Rodriguez D, Park BJ, Almirante B, Cuenca-Estrella M, 
Planes AM, Mensa J, et al. Impact of early central venous 
catheter removal on outcome in patients with candidae-
mia. Clin Microbiol Infect 2007;13(8):788-93. https://doi.
org/10.1111/j.1469-0691.2007.01758.x

11. Pfaller MA, Diekema DJ. Epidemiology of invasive can-
didiasis: A persistent public health problem. Clin Micro-
biol Rev 2007;20(1):133-63. https://doi.org/10.1128/
CMR.00029-06 

12. Wisplinghoff H, Ebbers J, Geurtz L, Stefanik D, Major Y, 
Edmond MB, et al. 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. https://doi.org/10.1016/j.ijan-
timicag.2013.09.005

13. Yücel A, Kantarcıoğlu A. Hastane kaynaklı (nozokomiyal) 
mantar infeksiyonlarinin epidemiyolojisi. Cerrahpaşa Tıp 
Derg 2001;32(4):259-69. 

14. Tang HJ, Liu WL, Lin HL, Lai CC. Epidemiology and prognostic 
factors of candidemia in elderly patients. Geriatr Gerontol Int 
2015;15(6):688-93. https://doi.org/10.1111/ggi.12329

15. Guimaraes T, Nucci M, Mendonca JS, Martinez R, Brito 
LR, Silva N, et al. Epidemiology and predictors of a poor 
outcome in elderly patients with candidemia. Int J Infe-
ct Dis 2012;16(6):e442-7. https://doi.org/10.1016/j.
ijid.2012.02.005

https://doi.org/10.1056/NEJMoa022139
https://doi.org/10.1056/NEJMoa022139
https://doi.org/10.1001/jama.1995.03530080055041
https://doi.org/10.1001/jama.1995.03530080055041
https://doi.org/10.1128/JCM.40.9.3489-3492.2002
https://doi.org/10.4103/0972-5229.142178
https://doi.org/10.4103/0972-5229.142178
https://doi.org/10.1111/1469-0691.12155
https://doi.org/10.1159/000510638
https://doi.org/10.1159/000510638
https://doi.org/10.1371/journal.pone.0176576
https://doi.org/10.1371/journal.pone.0176576
https://doi.org/10.1186/s12879-014-0609-x
https://doi.org/10.1186/s12879-014-0609-x
https://doi.org/10.1016/0895-4356(94)90129-5
https://doi.org/10.1016/0895-4356(94)90129-5
https://doi.org/10.1111/j.1469-0691.2007.01758.x
https://doi.org/10.1111/j.1469-0691.2007.01758.x
https://doi.org/10.1128/CMR.00029-06
https://doi.org/10.1128/CMR.00029-06
https://doi.org/10.1016/j.ijantimicag.2013.09.005
https://doi.org/10.1016/j.ijantimicag.2013.09.005
https://doi.org/10.1111/ggi.12329
https://doi.org/10.1016/j.ijid.2012.02.005
https://doi.org/10.1016/j.ijid.2012.02.005


Tosun Taşar P, Karaşahin Ö, Karahan B, Kızıltunç S, Albayrak A.

267FLORA 2022;27(2):261-267

16. Kauffman CA. Fungal infections in older adults. Clin Infect 
Dis 2001;33(4):550-5. https://doi.org/10.1086/322685 

17. Güloğlu G. Süleyman Demirel Üniversitesi Araştırma ve Uy-
gulama Hastanesinde izlenen kandidemi olgularının epide-
miyolojik özellikleri ve risk faktörlerinin belirlenmesi (Tez). 
Isparta: Süleyman Demirel Üniversitesi Tıp Fakültesi; 2018. 

18. Enoch DA, Yang H, Aliyu SH, Micallef C. The Changing epi-
demiology of invasive fungal infections. Methods Mol Biol 
2017;1508:17-65. https://doi.org/10.1007/978-1-4939-
6515-1_2 

19. Labelle AJ, Micek ST, Roubinian N, Kollef MH. Treatment-re-
lated risk factors for hospital mortality in Candida bloo-
dstream infections. Crit Care Med 2008;36(11):2967-72. 
https://doi.org/10.1097/CCM.0b013e31818b3477 

20. Morrell M, Fraser VJ, Kollef MH. Delaying the empiric 
treatment of candida bloodstream infection until posi-
tive blood culture results are obtained: a potential risk 
factor for hospital mortality. Antimicrob Agents Che-
mother 2005;49(9):3640-5. https://doi.org/10.1128/
AAC.49.9.3640-3645.2005 

21. Garnacho-Montero J, Aldabo-Pallas T, Palomar-Martinez 
M, Valles J, Almirante B, Garces R, et al. Risk factors and 
prognosis of catheter-related bloodstream infection in cri-
tically ill patients: A multicenter study. Intensive Care Med 
2008;34(12):2185-93. https://doi.org/10.1007/s00134-
008-1204-7 

22. Pappas PG, Kauffman CA, Andes DR, Clancy CJ, Marr KA, 
Ostrosky-Zeichner L, et al. Clinical practice guideline for the 
management of Candidiasis: 2016 update by the infectious 
diseases Society of America. Clin Infect Dis 2016;62(4):e1-
50. https://doi.org/10.1093/cid/civ933 

23. Chandra J, Kuhn DM, Mukherjee PK, Hoyer LL, McCormick 
T, Ghannoum MA. Biofilm formation by the fungal pat-
hogen Candida albicans: Development, architecture, and 
drug resistance. J Bacteriol 2001;183(18):5385-94. htt-
ps://doi.org/10.1128/JB.183.18.5385-5394.2001 

24. Pfaller M, Neofytos D, Diekema D, Azie N, Meier-Kriesc-
he HU, Quan SP, et al. Epidemiology and outcomes of 
candidemia in 3648 patients: Data from the Prospective 
Antifungal Therapy (PATH Alliance(R)) registry, 2004-
2008. Diagn Microbiol Infect Dis 2012;74(4):323-31. 
https://doi.org/10.1016/j.diagmicrobio.2012.10.003 

25. Nucci M, Anaissie E, Betts RF, Dupont BF, Wu C, Buell DN, et 
al. Early removal of central venous catheter in patients with 
candidemia does not improve outcome: analysis of 842 
patients from 2 randomized clinical trials. Clin Infect Dis 
2010;51(3):295-303. https://doi.org/10.1086/653935 

26. Andes DR, Safdar N, Baddley JW, Playford G, Reboli AC, 
Rex JH, et al. Impact of treatment strategy on outcomes 
in patients with candidemia and other forms of inva-
sive candidiasis: A patient-level quantitative review of 
randomized trials. Clin Infect Dis 2012;54(8):1110-22. 
https://doi.org/10.1093/cid/cis021 

27. Garey KW, Rege M, Pai MP, Mingo DE, Suda KJ, Turpin 
RS, et al. Time to initiation of fluconazole therapy impa-
cts mortality in patients with candidemia: a multi-institu-
tional study. Clin Infect Dis 2006;43(1):25-31. https://doi.
org/10.1086/504810 

28. Luzzati R, Cavinato S, Giangreco M, Grana G, Centonze 
S, Deiana ML, et al. Peripheral and total parenteral nutriti-
on as the strongest risk factors for nosocomial candidemia 
in elderly patients: A matched case-control study. Mycoses 
2013;56(6):664-71. https://doi.org/10.1111/myc.12090 

Address for Correspondence/Yazışma Adresi

Dr. Pınar TOSUN TAŞAR

Division of Geriatrics,  
Department of Internal Medicine,  
Ataturk University Faculty of Medicine 
Erzurum-Türkiye 

E-posta: pinar.tosun@gmail.com

https://doi.org/10.1086/322685
https://doi.org/10.1007/978-1-4939-6515-1_2
https://doi.org/10.1007/978-1-4939-6515-1_2
https://doi.org/10.1097/CCM.0b013e31818b3477
https://doi.org/10.1128/AAC.49.9.3640-3645.2005
https://doi.org/10.1128/AAC.49.9.3640-3645.2005
https://doi.org/10.1007/s00134-008-1204-7
https://doi.org/10.1007/s00134-008-1204-7
https://doi.org/10.1093/cid/civ933
https://doi.org/10.1128/JB.183.18.5385-5394.2001
https://doi.org/10.1128/JB.183.18.5385-5394.2001
https://doi.org/10.1016/j.diagmicrobio.2012.10.003
https://doi.org/10.1086/653935
https://doi.org/10.1093/cid/cis021
https://doi.org/10.1086/504810
https://doi.org/10.1086/504810
https://doi.org/10.1111/myc.12090

