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Abstract 

Background: Candiduria can represent a variety of conditions, from sample contamination, kidney and 
collecting system infections, to life-threatening disseminated candidiasis. The prevalence of candiduria is 
significantly higher in hospitalized patients and may be associated with an increased mortality rate. Until now, 
most candiduria research has been done in developed countries, while the prevalence varies widely in 
different parts of the world. 
Objective: This study aimed to determine the epidemiology and risk factors for candiduria in hospitalized 
patients at Dr. Soetomo Hospital Surabaya from January to December 2020. 
Methods: This study is an observational analytic study with a cross-sectional design using medical record 
data and a total sample of 301 samples consisting of 185 candiduria patients and 116 non-candiduria patients. 
Results: Among 185 candiduria patients, most patients were female (67.6%) and dominated by the age group 
45–59 years (40.5%). Candida albicans was found most commonly (42.7%). No resistance of the studied 
Candida species to Amphotericin B was found. The prevalence of candiduria in hospitalized patients was 
0.55%. Variables that had a significant relationship with candiduria were diabetes mellitus (p=0.005; 
PR=1.309; 95% CI=1.089–1.575), antibiotic use (p=0.006; PR=1.4; 95% CI=1.174–1.670), and the use of an 
Intraurethral Catheter (IUC) (p=0.008; PR=1.292; 95% CI=1.074–1.554). While old age, female gender, and 
corticosteroid therapy had no association with candiduria. 
Conclusion: The prevalence of candiduria is 0.55%. Diabetes mellitus, antibiotic use, and the use of an 
Intraurethral Catheter (IUC) have a significant relationship with candiduria in hospitalized patients. 
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1. Introduction 

Candida spp. is a fungus that most often causes opportunistic infections in humans. This fungus is 
generally part of the normal flora of the body and can be found on the skin, mucous membranes, intestinal 
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tract, genito-urinary tract, and vagina [1, 2]. Candida can cause an infection if it grows out of control or enters 
deep into the body, usually affecting someone with a compromised immune system [3].  

An invasion of Candida spp. in the urinary tract can be identified by the finding of Candida spp. in urine or 
what can be called candiduria [4]. Candiduria may indicate a variety of conditions requiring interpretation, 
ranging from sample contamination, kidney and collecting system infections, to life-threatening disseminated 
candidiasis [5]. Candiduria can also be a causative agent of Urinary Tract Infection (UTI) [6]. The National 
Healthcare Safety Network (NHSN) receives reports of UTIs as the most frequent type of Healthcare-
Associated Infection (HAI) [7]. HAIs can affect patient morbidity and mortality as well as the quality of 
hospital health services [8]. 

Candiduria was found in 0.11–0.75% of positive urine samples from outpatients but was much more 
prevalent in 3.49–10.63% of inpatient urine samples [6]. Although the possibility of candiduria causing 
candidemia occurs in only about 3–4% of cases, 10% of all candidemia cases are related to previous episodes 
of candiduria [9]. Research conducted in Intensive Care Units (ICU) also shows that candiduria can be 
associated with increased mortality rates ranging from 19% to 50% [9]. 

The results of a study conducted by Guler et al. in 2006 showed that patients with candiduria were most 
frequently isolated with Candida albicans (68.62%). This study also showed that catheter use, urinary tract 
abnormalities, broad-spectrum antibiotics use, abdominal surgery, diabetes mellitus, use of corticosteroids and 
immunosuppressant agents, and the presence of malignant disease are risk factors for candiduria [10].  

Research conducted by Savitri et al. in 2013 showed differences in results with previous studies and stated 
that catheter use, old age (≥60 years old), use of antibiotics, female gender, corticosteroid therapy, 
hematological malignancies, and care in the ICU are not risk factors for candiduria, while other results are in 
line, namely that diabetes mellitus is a risk factor for candiduria (P value=0,001) [11]. 

Until now, research on the epidemiology and risk factors for candiduria has been uncommon and mostly 
done in developed countries, while the prevalence varies widely in different parts of the world. Based on the 
earlier explanations, it is necessary to conduct more research to determine the epidemiology and risk factors 
for candiduria, especially in developing countries. It is hoped that this research will be able to provide an 
overview and information regarding the epidemiology and risk factors for candiduria in hospitalized patients 
that can be used as a reference for the prevention and management of candiduria. 

2. Method 

This research is an observational analytic study with a cross-sectional design. The data was obtained from 
urine culture examination results from the Clinical Microbiology Unit and inpatients' medical records with 
candiduria at Dr. Soetomo Hospital Surabaya. It was carried out from January to December 2020.  

The population in this study were all inpatients at Dr. Soetomo Hospital Surabaya from January to 
December 2020. Inpatients above the age of 19 who had a urine culture examination were eligible for the 
sample. Candiduria patients were included when the number of colony-forming units (CFU) was greater than 
or equal to 103 CFU/mL. Patients that had more than one positive sample were only included once. 
Information such as patient characteristics (gender and age), the species and resistance patterns of Candida 
that cause candiduria, and the presence of risk factors (old age, female gender, diabetes mellitus, 
corticosteroid therapy, antibiotic use, and use of Intraurethral Catheter (IUC)) were collected and recorded for 
all enrolled patients. 

All data from the investigation were analyzed using the Statistical Package for Social Sciences (SPSS) 
software. The dependent and independent variables were compared using the Chi-square (χ2) or Fisher's exact 
test. P values below 0.05 were considered statistically significant. 
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3. Results 

Among 33,495 inpatients, 332 patients aged over 19 years had their urine culture examined at the Clinical 
Microbiology Unit and found 211 of them were candiduria patients and 121 were not candiduria (found 
bacterial growth, not Candida spp.), seen from the results of the first isolate urine culture. After going through 
the inclusion and exclusion process, the final sample size was 301 patients consisting of 185 candiduria 
patients and 116 non-candiduria patients.  

According to the data acquired, the prevalence of candiduria in hospitalized patients aged more than 19 
years based on the results of the first urine culture examination found Candida spp. ≥10³ CFU/mL at Dr. 
Soetomo Hospital Surabaya from January to December 2020 was 0.55%. 

The characteristics of the study subjects are presented in Table 1. Out of 185 patients with candiduria, 125 
(67.6%) were female. As for the most age group, namely the age group of 45–59 years (40.5%), followed by 
the age group of 60–74 years (30.8%). 

Table 1. Characteristics of candiduria patients 

 Category Frequency, n (%) 

Sex Male 

Female 

60 (32,4%) 

125 (67,6%) 

Age 20–34  

35–44  

45–59  

60–74  

≥75  

20 (10,8%) 

22 (11,9%) 

75 (40,5%) 

57 (30,8%) 

11 (5,9%) 

 
In our study, 9 different Candida species were detected in candiduria patients at Dr. Soetomo Hospital 

Surabaya. Candida albicans (42.7%; n=79) was the most frequent microorganism isolated, followed by 
Candida tropicalis (31.4%; n=58), Candida glabrata (10.8%; n=20), Candida parapsilosis (10.3%; n=19), 
Candida rugosa (2.2%; n=4), Candida krusei (1.1%; n=2), Candida lipolytica (0.5%; n=1), Candida 
guilliermondii (0.5%; n=1), and Candida lusitaniae (0.5%; n=1) [Fig. 1]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Distribution of Candida species  
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The patterns of Candida resistance to several given antifungal agents are depicted in Table 2. There were 

no resistant isolates to Amphotericin B in this study. Candida albicans isolates showed resistance to 
fluconazole (2.6%), voriconazole (1.3%), and flucytosine (1.3%). Moreover, Candida glabrata showed 
resistance to caspofungin (21.1%), Candida tropicalis to fluconazole (1.7%), Candida krusei to flucytosine 
(100%), and Candida guilliermondii to caspofungin (100%). 

Table 2. Candida resistance to antifungal agents 

Candida species (n) Antifungal agents (n) Susceptible, n (%) Intermediate, n (%) Resistance, n (%) 
Candida albicans (79) Fluconazole (78) 

Voriconazole (77) 
Micafungin (79) 
Amphotericin B (77) 
Caspofungin (79) 
Flucytosine (79) 

76 (97.4%) 
75 (97.4%) 
79 (100%) 
75 (97.4%) 
79 (100%) 
78 (99.7%) 

0 
1 (1.3%)  
0 
2 (2.6%) 
0 
0 

2 (2.6%) 
1 (1.3%) 
0 
0 
0 
1 (1.3%) 

Candida glabrata (20) Voriconazole (20) 
Micafungin (20) 
Amphotericin B (20) 
Caspofungin (19) 
Flucytosine (19) 

20 (100%) 
20 (100%) 
20 (100%) 
4 (21.1%) 
19 (100%) 

0 
0 
0 
11 (57.9%) 
0 

0 
0 
0 
4 (21.1%) 
0 

Candida tropicalis (58) Fluconazole (58) 
Voriconazole (58) 
Micafungin (57) 
Amphotericin B (58) 
Caspofungin (55) 
Flucytosine (58) 

57 (98.3%) 
58 (100%) 
57 (100%) 
58 (100%) 
55 (100%) 
58 (100%) 

0 
0 
0 
0 
0 
0 

1 (1.7%) 
0 
0 
0 
0 
0 

Candida krusei (2) Voriconazole (2) 
Micafungin (2) 
Amphotericin B (2) 
Caspofungin (2) 
Flucytosine (2) 

2 (100%) 
2 (100%) 
2 (100%) 
1 (50%) 
0 

0 
0 
0 
1 (50%) 
0 

0 
0 
0 
0 
2 (100%) 

Candida parapsilosis (19) Fluconazole (19) 
Voriconazole (19) 
Micafungin (19) 
Amphotericin B (19) 
Caspofungin (19) 
Flucytosine (19) 

19 (100%) 
19 (100%) 
19 (100%) 
19 (100%) 
19 (100%) 
18 (94.7%) 

0 
0 
0 
0 
0 
1 (5.3%) 

0 
0 
0 
0 
0 
0 

Candida rugosa (4) Voriconazole (4) 
Amphotericin B (4) 
Flucytosine (4) 

4 (100%) 
3 (75%) 
4 (100%) 

0 
1 (25%) 
0 

0 
0 
0 

Candida lipolytica (1) Voriconazole (1) 
Amphotericin B (1) 
Flucytosine (1) 

1 (100%) 
1 (100%) 
0 

0 
0 
1 (100%) 

0 
0 
0 

Candida guilliermondii (1) Voriconazole (1) 
Micafungin (1) 
Amphotericin B (1) 
Caspofungin (1) 
Flucytosine (1) 

0 
0 
1 (100%) 
0 
1 (100%) 

1 (100%) 
1 (100%) 
0 
0 
0 

0 
0 
0 
1 (100%) 
0 

Candida lusitaniae (1) Voriconazole (1) 
Amphotericin B (1) 
Flucytosine (1) 

1 (100%) 
1 (100%) 
1 (100%) 

0 
0 
0 

0 
0 
0 

 
The statistical analysis of the possible risk factors for candiduria in hospitalized patients are shown in 

Table 3. Variables that had a significant relationship with candiduria were diabetes mellitus (p=0.005; 
PR=1.309; 95% CI=1.089–1.575), antibiotic use (p=0.006; PR=1.4; 95% CI=1.174–1.670), and the use of an 
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Intraurethral Catheter (IUC) (p=0.008; PR=1.292; 95% CI=1.074–1.554). Meanwhile, old age (≥60 years 
old), female gender, and corticosteroid therapy had no relationship with candiduria. 

Table 3. Risk factors associated with candiduria in hospitalized patients 

Variables 

Candiduria 
Total 

PR (95% CI) P value Positive Negative 

n % n % n % 

Old age (≥60 years old) 

Yes 

No 

 

69 

116 

 

62.7 

60.7 

 

41 

75 

 

37.3 

39.3 

 

110 

19 

 

100 

100 

1.033 (0.859–1.241) 0.826 

Female 

Yes 

No 

 

125 

60 

 

64.1 

56.6 

 

70 

46 

 

35.9 

43.4 

 

195 

106 

 

100 

100 

1.132 (0.930–1.379) 0.249 

Diabetes mellitus 

Yes 

No 

 

107 

78 

 

69.5 

53.1 

 

47 

69 

 

30.5 

46.9 

 

154 

147 

 

100 

100 

1.309 (1.089–1.575) 0.005 

Corticosteroid therapy 

Yes 

No 

 

9 

176 

 

75 

60.9 

 

3 

113 

 

25 

39.1 

 

12 

289 

 

100 

100 

1.232 (0.877–1.729) 0.382 

Antibiotic use 

Yes 

No 

 

35 

150 

 

81.4 

58.1 

 

8 

108 

 

18.6 

41.9 

 

43 

258 

 

100 

100 

1.400 (1.174–1.670) 0.006 

Intraurethral Catheter (IUC) 

Yes 

No 

 

107 

78 

 

69 

53.4 

 

48 

68 

 

31 

46.6 

 

155 

146 

 

100 

100 

1.292 (1.074–1.554) 0.008 

 

4. Discussion 

Over the decades, there has been an increase in opportunistic fungal infections of the urinary tract, the most 
common cause of which is Candida species [12]. Candida spp. in urine (candiduria) accounted for up to 10% 
of UTIs (Urinary Tract Infections) and has resulted in increased mortality over the last decades due to the use 
of new medical instruments, new treatments, surgeries, and also transplants [13]. 

Candiduria is rarely found in healthy individuals and is generally found in hospitalized patients [14]. In this 
study, the prevalence of candiduria in hospitalized patients aged more than 19 years based on the results of the 
first urine culture examination found Candida spp. ≥10³ CFU/mL at Dr. Soetomo Hospital Surabaya from 
January to December 2020 was 0.55%. Results from previous research conducted by He et al. in 2019 showed 
that 509 out of 31,648 (1.61%) inpatients were diagnosed with candiduria [15]. Candiduria was found in 
0.11–0.75% of positive urine samples from outpatients but was much more prevalent in 3.49–10.63% of 
inpatient urine samples [6]. The results of this study have significant differences from the research conducted 
by Zarei-Mahmoudabadi et al. (2012) which stated that the prevalence of candiduria in hospitalized patients 
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was 16.5% [13]. This difference may usually be influenced by several conditions, such as geography, the type 
of hospital, and the sample studied [11]. 

In our study, candiduria was more prevalent in females compared to males. As in many previous studies, 
female patients predominate over male patients [10, 16]. Naturally, the prevalence of candiduria is more 
common in female patients compared to male patients due to the reasons of anatomical and functional 
characteristics of the urinary system [4]. It is probably due to the shorter length of the female urethra, 
transmission from the female genital tract to the urinary tract, and the anti-Candida activity of prostatic fluid 
in males [17]. Furthermore, because the female urethra's external opening is close to the vagina and anus, 
which have higher levels of bacteria and yeast (i.e., approximately 75% of women will experience at least one 
episode of vulvovaginal candidiasis) [18], bacteria and yeast can easily enter the vagina and then enter the 
bladder [19]. 

Candiduria occurrence rates differ by age group. This study showed that the highest distribution of 
candiduria patients in the age group was in the 45–59 year age group with 75 patients (40.5%), followed by 
the 60–74 year age group with 57 patients (30.8%). Two different studies showed that most cases of 
candiduria occurred in patients in the age group of 60-years and over [15, 20]. Research conducted in Iraq 
found that Candida infections of the urinary tract were more common in the 21–29 year age group with a 
proportion of 27.6%, whereas the 60-year and older age group had just 6.9% [16]. Similar to that research, a 
study conducted by Salehi et al. in 2016 also showed that the age group of 21–30 years were the most 
dominant [21]. The different variances in the candiduria age group may be influenced by various predisposing 
factors that can occur in each age group.  

The most common Candida species found in this current study was Candida albicans (42.7%), followed 
by Candida tropicalis (31.4%) and Candida glabrata (10.8%). Similar results were also found in a study 
conducted by Salehi et al. in 2016, where C. albicans was the most common species (77.4%), followed by C. 
tropicalis (12.8%) and C. glabrata (5.46%) [21]. Moreover, several previous studies have consistently shown 
that Candida albicans was the most common species isolated from candiduria patients [6, 10, 13, 16]. 
According to Al-Mussawi and Al-Hussani (2019), this is because C. albicans has a high ability to attach to 
epithelial cells and its ability to produce true hyphae or germ tubes in infected tissues and high production of 
protein digestion enzymes and phospholipase enzymes [16].  

Although Candida albicans was the most isolated species in this study, the prevalence of NACS (Non-
albicans Candida spp.) in candiduria cannot be ignored, especially C. tropicalis and C. glabrata, which were 
the most common causes after C. albicans. Non-albicans Candida spp. (NACS) accounted for 62% of 
candiduria patient isolates in a study conducted by Abishek et al. in 2019 [22]. Several studies have also 
shown that Candida tropicalis [23] and Candida glabrata [24] identified as the most isolated urinary tract 
Candida species, with a percentage of 37.6% and 50%, respectively, higher than C. albicans. This incident 
may have occurred because NACS is more adaptable to the urinary system and more resistant to azoles 
compared to C. albicans [24]. 

A study conducted by Yashavanth et al. (2013) stated that Candida albicans was more susceptible to 
azoles when compared to NACS (Non-albicans Candida spp.) [20]. In a recent study, one isolate (1.7%) of 
Candida tropicalis, which belongs to the NACS, showed resistance to fluconazole. Fluconazole, itraconazole, 
and voriconazole were proven to be effective in inhibiting Candida albicans growth [25]. However, other 
results in this study showed that several Candida albicans isolates were also resistant to fluconazole (2.6%) 
and voriconazole (1.3%). Another research had a similar finding, with 55.2% of C. albicans isolates resistant 
to fluconazole [26]. 

In the Candida glabrata isolates studied, 21.1% of isolates were resistant to caspofungin, followed by 
57.9% of isolates that were intermediate and 21.1% of susceptible isolates. Similar to the results of this study, 
other reports have also shown a failure of the antifungal caspofungin when treating Candida glabrata in the 
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incidence of candiduria [27]. Unlike caspofungin, the antifungal agent micafungin has been reported to be 
effective in the management of candiduria patients with Candida glabrata or Candida albicans, which are 
resistant to azoles [28]. Our study also showed that the antifungal micafungin was 100% susceptible to the 
tested Candida isolates. Despite its low urine concentration, micafungin is rapidly and well distributed to 
kidney and bladder tissues, which could explain its efficacy [29]. 

In this study, there was no resistance among the Candida species studied to amphotericin B. Amphotericin 
B is considered the gold standard in the treatment of candiduria. Despite having a broad spectrum and a low 
rate of resistance, nephrotoxicity and other severe side effects at varying doses limit the use of amphotericin B 
[30]. 

Other findings in this study showed that two isolates of Candida krusei were 100% resistant to the 
antifungal agent flucytosine. Flucytosine shows good activity against most Candida species and is excreted as 
an active drug in the urine. However, C. krusei is not susceptible to this antifungal agent [31]. 

The relationship between candiduria and several different possible risk factor variables was assessed in this 
study. According to several reports, old age is a risk factor for candiduria and its prevalence increases with 
age [32]. Episodes of candiduria in old age are typically associated with patient frailty and vulnerability [33]. 
However, there was no significant difference between old age and candiduria in our current study. This result 
is in line with previous research conducted by Kobayashi et al. in 2004, which showed no significant 
relationship between old age and the incidence of candiduria. Subjects in the study had an average age of 48.7 
± 19.8 years [34]. Furthermore, Bizuayehu et al. (2022) discovered that age had no significant difference 
between candiduria and non-candiuria patients (P value=0.92). The lack of association of candiduria with age 
may be explained by the predominance of the age group of the patients studied [35]. 

Female gender is another factor that may influence the occurrence of candiduria. The results of the 
statistical analysis in this study showed that there was no relationship between the female gender and the 
incidence of candiduria. A study conducted in Ethiopia found the same results, which stated that the female 
gender and the incidence of candiduria did not have a statistically significant relationship with a P value of 
0.05 [35]. Theoretically, this might be due to the formation of estrogen-dependent mucous membranes in the 
bladder, which have an antimicrobial effect [11].  

In this study, Candida growth in urine was broadly associated with diabetes mellitus. The result of this 
study was supported by the research of Zarei-Mahmoudabadi et al. (2012), which stated that diabetes mellitus 
is related to the growth of Candida in the urine (candiduria) [13]. Research conducted by Padawer et al. 
(2015) specifically stated that diabetes mellitus was statistically associated with the occurrence of candiduria 
colonized by Candida albicans [36]. In addition to those studies, a study conducted in Turkey in 2006 also 
showed that the risk of candiduria was increased by two folds in patients who had a history of diabetes 
mellitus compared to patients who did not have diabetes mellitus (P value=0.044; OR=2.002; 95% CI=1.013–
3.957) [10]. Diabetic patients experience an increased threat of candiduria because they have a tendency for 
Candida colonization/infection through increased fungal growth in the urinary tract as a consequence of 
impaired phagocytic activity as a result of decreased host resistance to fungal invasion [17].  

Corticosteroids are drugs that have been extensively used in almost all areas of medicine. Several studies 
have stated that corticosteroid therapy is associated with an increased incidence of candiduria [10, 17]. 
Research conducted by Ghiasian et al. (2014) stated that corticosteroid therapy was the third most common 
risk factor after antibiotics use and urinary catheterization [17]. The desired immunosuppressive and anti-
inflammatory effects of corticosteroids can predispose patients to infection [37]. In particular, patients taking 
corticosteroids are vulnerable to invasive fungal and viral infections [38]. However, corticosteroids did not 
show a significant relationship with candiduria in our study. This condition may have occurred because most 
of the patients studied did not receive corticosteroid therapy during their hospitalization. Similar results were 
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obtained in research conducted at Dr. Kariadi Hospital Semarang in 2013, which stated that corticosteroid 
therapy was not a risk factor for candiduria (P value=1; OR=1; 95% CI=0.6–1.6) [11]. 

Many studies have stated that the use of antibiotics has a significant correlation with the occurrence of 
candiduria in hospitalized patients [13, 34, 39]. The same results were also obtained in our study. In addition, 
research conducted in Turkey in 2006 using a case-control design stated that the risk of candiduria would 
increase by 6 times in patients using antibiotics (P value=0.000; OR=6.00; 95% CI=2.42–2.89) [10]. The use 
of antibiotics can cause Candida colonization by suppressing endogenous bacterial flora. When the 
endogenous bacterial flora lysis due to the bacteriocidal effect of antibiotics, Candida species will grow more 
and more because of reduced competitors. This situation will make it easier for Candida spp. to reproduce by 
forming colonization. This colonization disrupts the function of phagocytosis, which can interfere with the 
body's defense system against Candida infections [11]. 

The last variable studied was the use of Intraurethral Catheter (IUC). In this current study, the use of 
Intraurethral Catheter (IUC) has a significant relationship with candiduria. This result is in line with previous 
studies [13, 15, 34]. In addition, a study with a case-control design stated that the risk of candiduria would 
increase 12 times in patients using an Intraurethral Catheter (IUC) (P value=0.000; OR=12.408; 95% 
CI=5.674–27.136) [10]. Biofilm formation on catheters and host-pathogen interactions are likely to be 
important factors contributing to the pathogenesis of candiduria in this condition [40]. 

One of the limitations of this study was that it couldn't specifically determine whether the candiduria 
patients studied were involved in the contamination of urine samples, colonization of the bladder and/or 
catheter, or infection of the upper or lower urinary tract due to incomplete data regarding patient symptoms. 

 

5. Conclusion 

This study documented that the prevalence of candiduria in hospitalized patients was 0.55% and varied 
according to the gender and age of the isolated patients. Candida albicans was the most common Candida 
species discovered. The findings of this study on the pattern of Candida resistance revealed that none of the 
Candida species investigated were resistant to the antifungal Amphotericin B. In addition, there was a strong 
correlation between diabetes mellitus, antibiotic use, and the use of an Intraurethral Catheter (IUC) with the 
occurrence of candiduria in hospitalized patients. 

Acknowledgements 

    The authors would like to express their gratitude to all staff on the health ethics committee and the 
medical records officers at Dr. Soetomo Hospital Surabaya. We would also like to express our gratitude to all 
the doctors and staff at the Clinical Microbiology Department of Dr. Soetomo Hospital Surabaya for their 
assistance.   

References 

[1] Sardi, J. C. O., Scorzoni, L., Bernardi, T., Fusco-Almeida, A. M. and Mendes Giannini, M. J. S. (2013) ‘Candida Species: 
Current Epidemiology, Pathogenicity, Biofilm Formation, Natural Antifungal Products and New Therapeutic Options’, 
Journal of Medical Microbiology, 62(PART1), pp. 10–24.  

[2] Alfouzan, W. A. and Dhar, R. (2017) ‘Candiduria: Evidence-Based Approach to Management, Are We There Yet?’, Journal 
de Mycologie Medicale. Elsevier Masson SAS, 27(3), pp. 293–302.  

[3] Puspitasari, A., Kawilarang, A. P., Ervianti, E. and Rohiman, A. (2019) ‘Profil Pasien Baru Kandidiasis (Profile of New 

431

Pepy Dwi Endraswari / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



    

Patients of Candidiasis)’, Berkala Ilmu Kesehatan Kulit dan Kelamin – Periodical of Dermatology and Venereology, 31(1), 
pp. 24–34. 

[4] Gharaghani, M., Taghipour, S., Halvaeezadeh, M. and Mahmoudabadi, A. Z. (2018) ‘Candiduria; A Review Article with 
Specific Data from Iran’, Turkish Journal of Urology, 44(6), pp. 445–452.  

[5] Fisher, J. F. (2011) ‘Candida Urinary Tract Infections - Epidemiology, Pathogenesis, Diagnosis, and Treatment: Executive 
Summary’, Clinical Infectious Diseases, 52(SUPPL. 6), pp. 429–432.  

[6] Gajdács, M., Dóczi, I., Ábrók, M., Lázár, A. and Burián, K. (2019) ‘Epidemiology of Candiduria and Candida Urinary Tract 
Infections in Inpatients and Outpatients: Results from A 10-year Retrospective Survey’, Central European Journal of 
Urology, 72(2), pp. 209–214. 

[7] CDC (2015) Catheter-associated Urinary Tract Infections (CAUTI) | HAI | CDC. Available at: 
https://www.cdc.gov/hai/ca_uti/uti.html (Accessed: 10 June 2021). 

[8] Asmarawati, T. P., Ekasari, A., Sofia, D. R. and Komariyah, N. (2019) ‘Characteristic of Healthcare Associated Infection in 
Universitas Airlangga Hospital’, Journal of Infectious Diseases & Therapy, 7, p. 57. 

[9] Sriskandan, S. (2010) ‘Practice Point 32 - Management of Candiduria in the ICU’, in Cohen, J., Opal, S. M., and Powderly, 
W. G. (eds) Infectious Diseases (Third Edition). Mosby, pp. 759–760.  

[10] Guler, S., Ural, O., Findik, D. and Arslan, U. (2006) ‘Risk Factors for Nosocomial Candiduria’, Saudi Medical Journal, 
27(11), pp. 1706–1710. 

[11] Savitri, A., Hadi, P. and Hapsari, R. (2013) ‘Faktor Risiko Candiduria pada Pasien yang Dirawat di RSUP Dr Kariadi 
Semarang’, Jurnal Kedokteran Diponegoro, 2(1), p. 105685. 

[12] Sobel, J. D., Fisher, J. F., Kauffman, C. A. and Newman, C. A. (2011) ‘Candida Urinary Tract Infections - Epidemiology’, 
Clinical Infectious Diseases, 52(SUPPL. 6), pp. 433–436.  

[13] Zarei-Mahmoudabadi, A., Zarrin, M., Ghanatir, F. and Vazirianzadeh, B. (2012) ‘Candiduria in Hospitalized Patients in 
Teaching Hospitals of Ahvaz’, Iranian Journal of Microbiology, 4(4), pp. 198–203. 

[14] Shay, A. C. and Miller, L. G. (2004) ‘An Estimate of the Incidence of Candiduria Among Hospitalized Patients in the United 
States’, Chicago Journals, 25(11), pp. 894–900. 

[15] He, Z., Liu, Y., Wang, T., Cheng, Y., Chen, J. and Wang, F. (2019) ‘Candiduria in Hospitalized Patients: An Investigation 
with The Sysmex UF-1000i Urine Analyzer’, PeerJ, pp. 1–13.  

[16] Al-Mussawi, Z. K. and Al-Hussani, I. M. (2019) ‘Diagnosis of Candida spp. Isolated from UTI Patients by Morphological and 
Molecular Characteristic’, Biochemical and Cellular Archives, 19(2), pp. 4463–4469.  

[17] Ghiasian, S. A., Aghamirian, M. R. and Eshghi, G. R. (2014) ‘Nosocomial Candiduria in Critically Ill Patients Admitted to 
Intensive Care Units in Qazvin, Iran’, Avicenna Journal of Clinical Microbiology and Infection, 1(2), pp. 1–6. 

[18] Arfiputri, D. S., Hidayati, A. N., Handayani, S. and Ervianti, E. (2018) ‘Risk Factors of Vulvovaginal Candidiasis in Dermato-
Venereology Outpatients Clinic of Soetomo General Hospital, Surabaya, Indonesia’, African Journal of Infectious Diseases, 
12(Special Issue 1), pp. 90–94.  

[19] Febré, N., Silva, V., Medeiros, E. A. S., Wey, S. B., Colombo, A. L. and Fischman, O. (1999) ‘Microbiological 
Characteristics of Yeasts Isolated from Urinary Tracts of Intensive Care Unit Patients Undergoing Urinary Catheterization’, 
Journal of Clinical Microbiology, 37(5), pp. 1584–1586.  

[20] Yashavanth, R., Shiju, M. P., Bhaskar, U. A., Ronald, R. and Anita, K. B. (2013) ‘Candiduria: Prevalence and Trends in 
Antifungal Susceptibility in a Tertiary Care Hospital of Mangalore’, Journal of Clinical and Diagnostic Research, 7(11), pp. 
2459–2461.  

[21] Salehi, M., Ghasemian, A., Mostafavi, S. K. S., Nojoomi, F., Ashiani, D. and Vardanjani, H. R. (2016) ‘The Epidemiology of 
Candida Species Isolated from Urinary Tract Infections’, Archives of Clinical Infectious Diseases, 11(4), pp. 1–5. 

[22] Abishek, V. C., Mohanram, K. and Preethy, R. (2019) ‘Prevalence of Candiduria and Characterisation of Candida Species in 
Tertiary Care Center’, Saudi Journal of Pathology and Microbiology, 4(7), pp. 573–576.  

[23] Santana, M. M. P. de, Hoffmann-Santos, H. D., Dias, L. B., Tadano, T., Karhawi, A. S. K., Dutra, V., Cândido, S. L. and 
Hahn, R. C. (2019) ‘Epidemiological Profile of Patients Hospitalized with Candiduria in The Central-Western Region of 
Brazil’, Revista Iberoamericana de Micologia, 36(4), pp. 175–180.  

[24] Falahati, M., Farahyar, S., Akhlaghi, L., Mahmoudi, S., Sabzian, K., Yarahmadi, M. and Aslani, R. (2016) ‘Characterization 
and Identification of Candiduria due to Candida Species in Diabetic Patients’, Current Medical Mycology, 2(3), pp. 10–14.  

[25] Partha, A. D. S. L., Widodo, A. D. W. and Endraswari, P. D. (2022) ‘Evaluation of Fluconazole, Itraconazole, and 
Voriconazole Activity on Candida Albicans: A Case Control Study’, Annals of Medicine and Surgery. Elsevier, 84, p. 104882.  

[26] Mahmoudabadi, A. Z., Zarrin, M. and Fard, M. B. (2012) ‘Antifungal Susceptibility of Candida Species Isolated from 
Candiduria’, Jundishapur Journal of Microbiology, 6(1), pp. 24–28.  

[27] Malani, A. N. (2010) ‘Failure of Caspofungin for Treatment of Candida glabrata Candiduria’, Infectious Diseases in Clinical 
Practice, 18(4), pp. 271–272. 

[28] Lagrotteria, D., Rotstein, C. and Lee, C. H. (2007) ‘Treatment of Candiduria with Micafungin: A Case Series’, Canadian 
Journal of Infectious Diseases and Medical Microbiology, 18(2), pp. 149–150.  

[29] Gabardi, S., Martin, S., Sura, M., Mohammed, A. and Golan, Y. (2016) ‘Micafungin Treatment and Eradication of Candiduria 
Among Hospitalized Patients’, International Urology and Nephrology. Springer Netherlands, 48(11), pp. 1881–1885.  

[30] Voltan, A. R., Fusco-Almeida, A. M. and Mendes-Giannini, M. J. S. (2014) ‘Candiduria: Epidemiology, Resistance, Classical 
and Alternative Antifungals Drugs’, SOJ Microbiology & Infectious Diseases, 2(2), pp. 2–7.  

432

Pepy Dwi Endraswari / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org



  

[31] Pappas, P. G., Kauffman, C. A., Andes, D. R., Clancy, C. J., Marr, K. A., Ostrosky-Zeichner, L., Reboli, A. C., Schuster, M. 
G., Vazquez, J. A., Walsh, T. J., Zaoutis, T. E. and Sobel, J. D. (2016) ‘Clinical Practice Guideline for the Management of 
Candidiasis: 2016 Update by the Infectious Diseases Society of America’, Clinical Infectious Diseases, 62(4), pp. e1–e50.  

[32] Kim, S. J., Ryu, J. H., Kim, Y. B. and Yang, S. O. (2019) ‘Management of Candida Urinary Tract Infection in the Elderly’, 
Urogenital Tract Infection, 14(2), p. 33–41.  

[33] Fraisse, T., Crouzet, J., Lachaud, L., Durand, A., Charachon, S., Lavigne, J. P. and Sotto, A. (2011) ‘Candiduria in those Over 
85 Years Old: A Retrospective Study of 73 Patients’, Internal Medicine, 50(18), pp. 1935–1940.  

[34] Kobayashi, C. C. B. A., De Fátima Lisboa Fernandes, O., Miranda, K. C., De Sousa, E. D. and Do Rosário Rodrigues Silva, 
M. (2004) ‘Candiduria in Hospital Patients: A Study Prospective’, Mycopathologia, 158(1), pp. 49–52.  

[35] Bizuayehu, H., Bitew, A., Abdeta, A. and Ebrahim, S. (2022) ‘Catheter-Associated Urinary Tract Infections in Adult Intensive 
Care Units at a Selected Tertiary Hospital, Addis Ababa, Ethiopia’, PLoS ONE, 17(3), pp. 1–15. 

[36] Padawer, D., Pastukh, N., Nitzan, O., Labay, K., Aharon, I., Brodsky, D., Glyatman, T. and Peretz, A. (2015) ‘Catheter-
Associated Candiduria: Risk Factors, Medical Interventions, and Antifungal Susceptibility’, American Journal of Infection 
Control. Elsevier Inc, 43(7), pp. e1–e4.  

[37] Hodgenz, A. and Sharman, T. (2021) Corticosteroids, StatPearls. Available at: 
https://www.ncbi.nlm.nih.gov/books/NBK554612/ (Accessed: 9 June 2021). 

[38] Liu, D., Ahmet, A., Ward, L., Krishnamoorthy, P., Mandelcorn, E. D., Leigh, R., Brown, J. P., Cohen, A. and Kim, H. (2013) 
‘A Practical Guide to the Monitoring and Management of the Complications of Systemic Corticosteroid Therapy’, Allergy, 
Asthma & Clinical Immunology. 9(30), pp. 1–25. 

[39] Weinberger, M., Sweet, S., Leibovici, L., Pitlik, S. D. and Samra, Z. (2003) ‘Correlation between Candiduria and 
Departmental Antibiotic Use’, Journal of Hospital Infection, 53(3), pp. 183–186.  

[40] Wang, X. and Fries, B. C. (2011) ‘A Murine Model for Catheter-Associated Candiduria’, Journal of Medical Microbiology, 
60(10), pp. 1523–1529.  

 
 

433

Pepy Dwi Endraswari / International Journal of Research Publications (IJRP.ORG)

www.ijrp.org


