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3.667, 95% confidence interval: 1.07–12.54, p = 0.034).  Con-
clusion:  This study showed that there was a significantly in-
creased trend in the incidence of candidemia with high mor-
tality during the study period.  Copyright © 2010 S. Karger AG, Basel 

 Introduction 

  Candida  species are the fourth most commonly iso-
lated pathogens in patients with nosocomial blood-
stream infections in the USA with similar trends report-
ed worldwide, accounting for 8–10% of all bloodstream 
infections  [1, 2] . The incidence of nosocomial candi-
demia is increasing in many hospitals  [1, 3] . Candidemia 
is associated with prolonged hospital stay and high rates 
of morbidity and mortality. Critically ill patients are at 
particular risk for candidemia. According to the surveil-
lance study reports, 25–50% of these infections occur 
among patients in intensive care units  [4] . Intravascular 
catheters, broad-spectrum antibiotic therapy, previous 
surgical procedures, total parenteral nutrition, mucosal 
colonization, neutropenia and concomitant bacteremia 
are well-known possible risk factors for invasive  Candida  
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 Abstract 
  Objective:  The aim of this study was to determine the inci-
dence, etiology and risk factors for mortality of patients with 
nosocomial candidemia.  Subjects and Methods:  This obser-
vational study was performed at Haydarpasa Numune Train-
ing and Research Hospital, a tertiary care hospital with 750 
beds, between the years 2004 and 2007. Fifty defined cases 
with a nosocomial bloodstream infection caused by  Candida  
species were included in the study. All demographic, micro-
biological and clinical records for each patient were collect-
ed using a standardized form. Blood culture was performed 
by automated blood culture system, and those samples pos-
itive for yeast were subcultured on Sabouraud agar.   Results:  
The mean incidence density of nosocomial can didemia was 
0.58/10,000 patient-days/year (range 0.17–1.4). Candidemia 
episodes increased from 0.17/10,000 to 1.4/10,000 patient-
days/year (p  !  0.0001).  Candida albicans  and non- albicans 
Candida  accounted for 15 (30%) and 35 (70%) cases, respec-
tively. The overall mortality was 56% and was significantly 
associated with staying   in the intensive care unit (odds ratio: 
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infections  [5–7] . In this study, the incidence, etiology and 
risk factors associated with mortality for nosocomial 
candidemia were evaluated during a 4-year period in a 
teaching hospital. 

  Subjects and Methods 

 Study Design 
 This observational study was conducted at Haydarpasa Nu-

mune Training and Research Hospital, Istanbul, Turkey, a ter-
tiary care teaching hospital with 750 beds, between the years 2004 
and 2007. A medical-surgical intensive care unit with 21 beds was 
established in 2006; previously, the intensive care unit had had 
only 12 beds in 2004 and 2005. An infection control nurse and an 
infectious disease specialist evaluated the patients by active sur-
veillance methods. All demographic, microbiological and clinical 
data of the patients with nosocomial candidemia were obtained 
from medical records and were entered into standard data collec-
tion forms. Two cases with polymicrobial candidemia were ex-
cluded. Death was considered to be attibutable to candidemia if 
there was no other suspected cause for death. Blood culture was 
performed by automated blood culture system (Bactec 9240). 
Blood cultures that were positive for yeasts were subcultured on 
Sabouraud dextrose agar (Oxoid). The identification of  Candida  
species was done by germ tube and biochemical testing using the 
ID 32C system (bioMérieux, France).

  Definition 
 Nosocomial candidemia was defined as the presence of posi-

tive blood culture for  Candida  species in at least 1 blood culture 
sample using traditional microbiological procedures if they oc-
curred  6 48 h after hospital admission with concomitant signs 
and symptoms of infection according to the criteria of the Centers 
for Disease Control and Prevention  [8] . Incidence density was de-
fined as the number of nosocomial candidemia per 10,000 pa-
tient-days.

  Statistical Analysis 
 Statistical analysis of data was performed using the NCSS 2007 

and PASS 2008 Statistical Software (Utah, USA) programs. The 
 �  2  test and Fisher’s exact test were used to evaluate the association 
between categorical quantitative variables. The changes in the in-
cidence rates and distribution   of the nosocomial candidemia were 
analyzed by the  �  2  test for trend. Univariate analyses were per-

formed to identify risk factors associated with mortality. The 
odds ratio with 95% confidence interval was calculated. A p value 
of less than 0.05 was considered to be statistically significant. A
p value of less than 0.001 was considered to be highly statistically 
significant.

  Results 

 During the 4-year study period, a total of 50 episodes 
of nosocomial candidemia were identified, with an aver-
age incidence of 4.23/10,000 discharged (range 1.37–10.5) 
and an average incidence density of 0.58 episodes/10,000 
patient-days/year (range 0.17–1.4) as shown in  table  1 . 
Candidemia episodes were increased from 0.17/10,000
to 1.4/10,000 patient-days/year (p  !  0.0001). Of the 50 
episodes, 33 (66%) occurred in males with a median age 
of 55.8 years (range 17–87). The average length of hospi-
talization before the onset of candidemia for nosocomal 
candidemia was 50.1 days (range 11–266). The mean time 
required for the detection of growth was 3.44 days (range 
2–7 days) in the Bactec 9240 system. Thirty-two (64%) 
patients had stayed in the intensive care unit. All patients 
had taken antibiotic treatment previously; 36 (72%) used 
3 or more antibiotics. Forty-six (92%) patients had central 
venous catheters, and 41 (82%) had received total paren-
teral nutrition. The main characteristics of the patients 
are shown in  table 2 .

   Candida albicans  and non- albicans Candida  account-
ed for 15 (30%) and 35 (70%) episodes, respectively. The 
species of non- albicans   Candida  was identified in only 17 
(48%) isolates because we began to specify strains after 
2006. These included  Candida tropicalis  (7),  Candida 
parapsilosis  (4),  Candida glabrata  (3) and  Candida kefyr  
(3). During the 4-year study period, no significant chang-
es were observed in the distribution of  Candida  species 
(p = 0.7361).

  Twenty-six (52%) patients received antifungal therapy 
for an average of 18 days (range 12–34). Twenty-four pa-
tients were not treated with antifungal drugs because of 

Table 1.  Distribution of candidemia by years

2004 2005 2006 2007 T otal

n ratio n ratio n ratio n ratio n ratio 

Incidence, n/10,000 patient-days/year 4 0.23 4 0.17 11 0.46 31 1.4 50 0.58
Candida albicans 1 25% 1 25% 2 18% 11 35% 15 30%
Non-albicans Candida 3 75% 3 75% 9 82% 20 65% 35 70%
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the delay in obtaining blood culture results and clinical 
diagnosis. The overall mortality rate was 56% (28/50); it 
was 47% (7/15) and 60% (21/35) for  C. albicans  and non-
 albicans   Candida  species, respectively. The results of uni-
variate analysis of risk factors for mortality are summa-
rized in  table 3 . Staying in the intensive care unit (odds 
ratio: 3.667; 95% confidence interval: 1.07–12.54; p = 
0.034) was significantly associated with mortality. In pa-
tients having nosocomial candidemia, staying in the in-
tensive care unit increased the mortality rate by 3.6 times. 
The presence of a central venous catheter was not signif-
icantly associated with mortality because a central ve-
nous catheter and a urinary catheter were used in all 
these patients.

  Discussion 

 The mean incidence density of nosocomial candi-
demia was 0.58 episodes/10,000 patient-days/year, and 
this represented a 6-fold increase in the incidence of can-
didemia in comparison with the period 2004–2007 prob-
ably due to excessive use of antibiotics   and indwelling de-
vices in our hospital as previously reported  [9] .

  The epidemiology of candidemia may vary depending 
on geographic locations, even between units in the same 
hospital.   Although  C. albicans  has been the predomi-
nantly isolated species, there has been a shift in the dis-
tribution to the non- albicans   Candida  species as reported 

Table 2.  Characteristics of the patients

Variable Number of 
episodes

Percent 
(n = 50)

Gender 
Male
Female

33
17

66
34

Admitting ward
Surgery 
Medicine 
Intensive care unit

34
15
32

68
30
64

Associated conditions
Previous antibiotic treatment
Previous intra-abdominal surgery
Diabetes mellitus
Malignancy 
Pancreatitis 
Cardiovascular disease
Trauma 
Immunosuppression 
Chronic obstructive lung disease 
Transplantation 
Neutropenia

50
22
11

4
2
3
9
0
1
0
1

100
44
22

8
4
6

18
0
2
0
2

Applied procedure
Central venous catheter 
Total parenteral nutrition 
Urinary catheter 

46
41
47

92
82
94

Laboratory results
Leukocytosis
Thrombocytopenia
Increase in liver enzyme level
Increase in serum creatinine level
Candiduria

18
16
19
11
21

36
32
38
22
42

Table 3.  Univariate analysis of risk factors associated with mortality

Died (n = 28) Survived (n = 22) p value OR 95% CI

Age 58.18820.31 58.82817.65 0.907 –
Male 17 (60.7) 16 (72.3) 0.373 –
Presence of central venous catheters 28 (100) 18 (81.8) 0.032* –
Presence of urinary catheters 28 (100) 19 (86.4) 0.079 –
Hyperalimentation 24 (85.7) 17 (77.3) 0.441 1.765 0.41–7.55
Presence of diabetes mellitus 5 (17.9) 6 (27.3) 0.425 0.580 0.15–1.54
Bacteremia 9 (32.1) 8 (36.4) 0.754 0.829 0.25–2.68
Late initial therapy 5 (29.4) 4 (44.4) 0.443 0.521 0.09–2.79
Staying in intensive care unit 22 (78.6) 11 (50.0) 0.034* 3.667 1.07–12.54
Thrombocytopenia 10 (35.7) 6 (27.3) 0.525 1.481 0.43–4.99
Non-albicans Candida 19 (67.9) 16 (72.7) 0.709 0.792 0.23–2.72
Intra-abdominal operation 14 (50.0) 8 (36.4) 0.335 1.750 0.55–5.48

p  values assessed by Student’s t test; * p < 0.05. Figures in parentheses indicate percentages. OR = Odds ratio; CI = confidence
interval.

D
ow

nl
oa

de
d 

by
: 

19
5.

33
.2

44
.1

14
 -

 7
/2

9/
20

22
 2

:4
3:

54
 P

M



 Erdem et al. Med Princ Pract 2010;19:463–467466

previously  [10–12]  and confirmed in our study as the pro-
portion of non- albicans   Candida  species was 70%. How-
ever, this is higher than the previous report of 66% by 
Bakir et al.  [13] . The difference could be due to the fre-
quent use of fluconazole in our hospital.

  Generally, candidemia is associated with high mor-
bidity and mortality despite antifungal treatment. Inde-
pendent risk factors associated with mortality in patients 
with candidemia have been reported in various studies 
 [14–18] . Included in the risk factors are advanced age and 
high scores of the Acute Physiology and Chronic Health 
Evaluation (APACHE) II  [14] , or bacterial sepsis, rapidly 
fatal illness, chronic obstructive lung disease, presence 
of a central venous catheter and lack of antifungal ther-
apy  [15] ; impaired general condition performance status, 
low serum albumin, congestive heart failure and shock 
were independent factors associated with mortality. In-
adequate initial therapy and high APACHE III scores 
 [16]  were other risk factors, and fungemia itself  [17]  had 
a 5-fold higher mortality rate in patients with fungemia 
in comparison to others. However, Barberino et al.  [19]  
showed that there was no difference in the mortality be-
tween cases and controls. They suggested that severity of 
the underlying disease was a better risk factor of mortal-

ity. Gudlaugsson et al.  [20]  did not report any statisti-
cally significant differences in age, sex, underlying dis-
ease, surgical procedure or vital signs at admission be-
tween cases and controls either. The crude mortality rate 
among cases did not differ significantly by  Candida  spe-
cies either. Some non- albicans   Candida  species had been 
associated with a poorer prognosis  [21, 22] . Further, Vis-
coli et al.  [22]  reported that patients with both candi-
demia and cancer had a poorer clinical outcome. The 
high mortality rate of 56% in our study confirmed the 
previous findings described above. In the univariate 
analysis, the parameter that was independently associ-
ated with mortality was staying in the intensive care unit.

  Conclusion 

 Our study showed that candidemia was associated 
with a high mortality rate and staying in the intensive 
care unit was an associated risk factor. There was a sig-
nificantly increased trend in the incidence of candidemia 
during the study period most probably due to antibiotic 
overuse, inadequate infection control and prevention 
program in our hospital.
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