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Abstract
Background: Candida causes urinary tract infections in persons with conditions such as
diabetes, prolonged hospitalization, instrumentation, prior antibiotic therapy etc. Mere
presence of Candida in urine is not indicative of true infection and it requires other evidence
such as pyuria, symptoms suggestive of urinary tract infection, repeated isolation of same
organism etc.
Objective: The study was done to estimate prevalence of Candiduria in the hospital and to
know the predominant species causing the same. The study also determined antifungal
susceptibility pattern of the isolates
Materials and methods: Routine urine samples suspected of urinary tract infection sent to
laboratory for culture and antibiotic sensitivity testing were analyzed. Culture on routine
media were done, followed by speciation using Auxanography method of sugar assimilation.
Antifungal susceptibility testing was done following CLSI guidelines using fluconazole and
voriconazole discs.
Results: Prevalence of Candiduria was estimated to be around 2.2% amongst urine samples.
C. tropicalis was the predominant species (51%), followed by C. albicans (26%). Other
Candida species isolated were C. glabrata (11%), C. guelliermondi (6%), C. parapsilosis
(4%) & C. krusei (2%). All isolates were susceptible to voriconazole. Two isolates of C.
tropicalis was intermediately sensitive to Fluconazole, whereas one isolate of C. krusei was
resistant to fluconazole.
Conclusion: The prevalence rate of 2.2% of Candiduria was similar to few studies observed.
Pyuria was noted in 80% isolates highlighting the non-reliance of pyuria in cases of
Candiduria. Majority of the isolates had colony count of >104cfu/ml, which is significant in
diagnosis of urinary tract infection. Non-albicans Candida (NAC) were the predominant
group (74%), which is in consonant with global trend of increasing prevalence of NAC
species in Candida infection. Certain species are developing resistance to routinely used
antifungals like Fluconazole, notably C. krusei. It was also noted in the study. The study
highlights the importance of knowledge of various Candida species causing Candiduria and
their antifungal resistance pattern.
Keywords: Candiduria, speciation of candida, antifungal susceptibility testing, candida
tropicalis
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Introduction
Presence of Candida in urine (Candiduria) is not commonly seen in otherwise healthy
individuals. Candida is known to be inhabitant of genital region and is also known to cause
oro-genital infections in individuals who are hospitalized and /or have certain comorbid
conditions. Important risk factors for Candiduria includes, extremities of age, diabetes,
instrumentations (especially urinary catheter), extremities of age, prior antibiotic treatment
etc. [1].
Though Candida is known to cause oro-genital infections, mere presence of Candida in urine
is not an indicator of infection. Candida can be present in urine during instrumentation where
candida can get temporarily relocated deeper into urethra or urinary bladder or during sample
collection when candida present in urogenital tract can get along with urine when it is
collected [2].
It is often difficult for the diagnostic laboratories to identify true infection. One of the
indicators of active urinary infection is presence of pyuria [3].
Since last few years there has been steady increase in presence of Non-Albicans Candida
(NAC) in urine [4]. Presence of NAC in urine has consequences both for diagnostic
laboratories and in choice of antifungal therapy.
In this context, the present study was done to identify prevalence of Candiduria in our
hospital and its characterization in terms of speciation and antifungal susceptibility.
Materials and Methods
The study was conducted for a period of six months in a tertiary care teaching hospital. All
urine samples collected in a wide mouth sterile universal container and sent routinely to
microbiology laboratory for culture and antibiotic sensitivity testing were evaluated. The
samples were first plated on blood agar and Cysteine lactose electrolyte deficient agar
(CLED) with Andrade’s indicator agar with a calibrated wired loop which would hold
0.001ml of urine as standard protocols suggest (semi quantitative technique). The plates were
then incubated aerobically for 24 hours at 37 oC. The samples showing presence of Candida
colonies were noted and colonies were counted manually. Colony count of > 1000 cfu/ml
were considered as significant and were further evaluated.
Preliminary tests like gram staining and germ tube identification were done on the isolates. A
subculture of Candida isolates from blood agar was done on glucose free nutrient agar slant.
For species identification, two methods were followed.
1. Morphological identification by Delmau’s method using Corn meal agar.
2. Auxanography method of sugar assimilation by Hazen and Howell [5].
Whenever a discordant observation was made between these two methods, the Auxanography
method was considered and standard and the result were interpreted accordingly.
Antifungal susceptibility testing was done by Kirby-Bauer disk diffusion method following
the CLSI (M44-A2) guidelines using modified Muller Hinton agar (MHA with 5% glucose
and Methylene blue indicator) and commercially available antifungal disks (Fluconazole-25
µg & Voriconazole-1 µg).
The demographic data was obtained retrospectively from medical records. The data was
analysed using standard statistical methods.
Inclusion criteria: All urine samples sent for routine culture and antibiotic sensitivity testing
to the laboratory from in-patients which showed presence of Candida spp. (>103 cfu/ml) in
routine culture media were included in the study
Exclusion criteria: Presence of mixed growth (polymicrobial) and samples sent from OPD
of the hospital were excluded from the study.
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Results
A total of 2725 urine samples were evaluated for presence of Candiduria. Candida were
isolated from 60 (2.2%) samples. 47 (78.3%) of the samples with Candiduria had significant
growth (>1000 CFU/ml) as per the inclusion criteria. Only these 47 were further evaluated.
27/47 (57.4%) samples were from males and remaining 20/47 (42.6%) were from females.
The age distribution is highlighted in table-1. Most of our isolates 28/47 (59.6%) were
predominantly from paediatric age group. 41/47 (87.2%) isolates were obtained from persons
who were catheterized when the sample was collected (Table-2). The remaining 6/47 (12.7%)
had been catheterized during their stay in the hospital and catheter was removed few days
ago. 36/47 (76.5%) isolates had colony count of >105 cfu/ml (Table-3). Of the isolates
obtained from individuals who had no urinary catheter in-situ, 5/6 isolates had colony count
of >105cfu/ml. 38/47 (80.8%) isolates had pyuria (presence of >10 polymorphonuclear
leucocytes/mm3).
Table1: Age distribution amongst Cases
Age range (in years)
<1
1-15
16-40
41-59
>60

Cases (n=47)
20
8
4
7
8

Table 2: Risk factors amongst cases
Sl. No.
1.
2.
3.

Risk factor
Catheterisation
Diabetes mellitus
Prolonged hospitalisation

Cases
41/47
11/47
39/47

Table 3: Colony count among Candida isolates from urine
Isolates (n=47)
Catheterized (n=41) Non-catheterized (n=6)
103-104cfu/ml
4
0
4
5
>10 cfu/ml & <10 cfu/ml
6
1
>105cfu/ml
31
5
Colony count

Species distribution is highlighted in the figure-1. A total of six different Candida species
were isolated. C. tropicalis 24/47 (51%) was the most predominant, followed by C. albicans
12/47 (25.5%). Other Candida species isolated include C. glabrata 5/47 (10.6%), C.
guelliermondi
3/47 (6.3%), C. parapsilosis 2/47 (4.25%) and C. krusei 1/47 (2.12%).
Antifungal susceptibility pattern revealed that all isolates across species were sensitive to
Voriconazole. The only isolate of C. krusei was resistant to fluconazole, whereas 2/24 (4.2%)
isolates of C. tropicalis showed intermediated sensitivity against fluconazole. Rest all
Candida isolates were sensitive to fluconazole.
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Fig 1: Species distribution amongst Candida isolates from urine
Table 4: Antifungal susceptibility pattern of various isolates of Candida from urine
Fluconazole
Voriconazole
Sensitive Intermediate Resistant Sensitive Intermediate Resistant
C. tropicalis
22
2
0
24
0
0
C. albicans
12
0
0
12
0
0
C. glabrata
5
0
0
5
0
0
C. gulliermondii
3
0
0
3
0
0
C. parapsilosis
2
0
0
2
0
0
C. krusei
0
0
1
1
0
0

Candida species

Discussion
The study demonstrated that the prevalence of Candiduria for six months period was around
2.2%. This is similar to another single center study done by Yashvanth et al [6]. (2013) and
other studies such as Rishi et al [7]. (2020) showed higher prevalence (4.4%). Certain
multicentric studies in India have found the prevalence of Candiduria to be around 8-9%
which is significantly higher than our study [8, 9].
The isolates were predominantly from male. Nearly 76% of our isolates were from
extremities of age group (<1 & > 60 years). Extremities of age is known to be a risk factor for
Candiduria [10].
In the study, majority of the isolates were from catheterized individuals. A study highlighted
that instrumentation in urogenital area is one of the major risk factors for acquiring
Candiduria [11]. It is often difficult to differentiate true pathogens from colonizers. It becomes
very important to be stringent on sample collection especially in catheterized individuals.
Another option would be repeating the sample once there is growth of Candida in the urine to
identify the temporary colonizers from others. In our study most of the isolates had colony
count of more than 105cfu/ml. Though the significance of colony count in bacteriuria has
been demonstrated by several studies [3], in case of Candiduria, there have been conflicting
reports. It is one of the limitations of the study that we could not ascertain if all these cases
were true infections and not mere colonization. But co-relation with pyuria was noted in
about 80% of the cases. Several studies have demonstrated that pyuria can be an indicator for
urinary tract infection, but there have been conflicting reports regarding usefulness of pyuria
as an indicator for urinary tract infections due to Candida spp. Some studies have found the
usefulness of colony count as a marker of Candiduria versus true infection [12], several other
studies have found it to be useful only in limited settings such long
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term catheterized individuals [3,13,14]. Though significance of single type of isolate from
sample indicates towards infection, some studies have demonstrated that there can be
Candiduria even in presence of other isolates, notably bacteria.
Speciation of the isolates in our study revealed that 6 different species of Candida were
responsible for Candiduria. This high diversity amongst Candida isolated from urine requires
special mention. In consonant with global trend, Non-albicans Candida (NAC) species were
predominant species isolated in our study and C. albicans was isolated only in about 25%
cases. Several studies have shown that [15,16, 6] the NAC are the most predominant group
causing Candiduria. Further, studies [17] have shown that C. tropicalis to be the most
predominant species isolated from Urine. The same was observed in our study.
Antifungal susceptibility testing revealed that sensitivity to voriconazole was present in
across all isolates belonging to different species. Voriconazole has been advocated by some
studies to be drug of choice for treatment of infections due to Candida, especially amongst
those isolates which are resistant to fluconazole. It is a known fact that some of the NAC
species are known to be resistant to fluconazole, namely C. krusei, which is intrinsically
resistant and C. tropicalis which shows dose dependent resistance. The later has been
highlighted in few studies [18, 19]. Therefore, speciation becomes important for all diagnostic
microbiology laboratories and so is the knowledge regarding prevalence antifungal resistance
amongst different species.
One of the strengths of the study was that we could ascertain prevalence of Candiduria
amongst urine samples sent to laboratory for culture. We could also know predominant
species and their antifungal susceptibility pattern. In future, the studies (preferably large multi
centric studies) correlating Candiduria with true infection would make the picture clearer.
References
1. Toner L, Papa N, Aliyu SH, Dev H, Lawrentschuk N, Al Hayek S. Candida growth in
urine cultures: a contemporary analysis of species and antifungal susceptibility profiles.
QJM. 2016;109(5):325-329.
2. Carol A. Kauffman. Candiduria. Clinical Infectious Diseases. 2005; 41, S371–S376.
3. Tambyah PA, Maki DG. The Relationship Between Pyuria and Infection in Patients With
Indwelling Urinary Catheters: A Prospective Study of 761 Patients. Arch Intern Med.
2000;160(5):673-677.
4. Esmailzadeh A, Zarrinfar H, Fata A, Sen T. High prevalence of candiduria due to nonalbicans Candida species among diabetic patients: A matter of concern?. J Clin Lab Anal.
2018;32(4):e22343. doi:10.1002/jcla.22343
5. Larone D. Medically important fungi. Washington, D.C. ASM Press. 2002, 88-180.
6. Yashvanth R, Shiju MP, BHASKAR UA, Ronald R, Anitha KB. Candiduria: prevalence
and trends in antifungal susceptibility in a tertiary care hospital of mangalore. J Clin
Diagn Res. 2013;7(11):2459-2461.
7. Rishi S, Jain B, Ruchi et.al. Prevalence of albicans and non-albicans candiduria in a
tertiary care hospital of Jaipur, India. Gal Int J Health Sci Res. 2020;5(1):1-5.
8. Achkar J, Fries B. Candida infections of the genitourinary tract. Clinical microbiology
reviews. 2010;23(2):253-273.
9. Alvarez Lerma F, Nolla Salas J, Leon C, Palomar M, Jorda R, Carrasco N, et al.
Candiduria in critically ill patients admitted to intensive care medical units. Intensive
Care Med. 2003;29:1069-1076.
10. Passos XS, Sales WS, Maciel PJ, Costa CR, Miranda KC, Lemos Jde A, et al. Candida
colonization in intensive care unit patients' urine. Mem Inst Oswaldo Cruz. 2005;100:9258.
11. Jain M, Dogra V, Mishra B, Thakur A, Loomba PS, Bhargava A. Candiduria in
514

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260

Volume 09, Issue 02, 2022

catheterized intensive care unit patients: Emerging microbiological trends. Indian J Pathol
Microbiol. 2011;54:552-5.
12. Ponnambath D, Kumar S, Boppe A, Shanmugam k. Clinico-mycological and antifungal
susceptibility profiles of candiduria in a tertiary care hospital of Southern India. National
journal of laboratory medicine. 2017 Oct;6(4):7-12.
13. Nicolle LE. A practical guide to antimicrobial management of complicated urinary tract
infection. Drugs Aging. 2001;18(4):243-54.
14. Baradkar V, Mathur M, Rathi M, Kumar S. Candiduria Our experience. Bombay hospital
journal. 2008;50:21-2.
15. Goyal RK, Sami H, Mishra V, Bareja R, Behara RN. Non-Albicans Candiduria: An
Emerging Threat. J App Pharm Sci. 2016;6(03):048-050.
16. Patel H, Bhavsar R. Isolation of Candida species from urine samples along with its
antifungal susceptibility pattern in Paediatric patients attending Tertiary Care Hospital of
Baroda. International Journal of Medical Microbiology and Tropical Diseases, JanuaryMarch. 2017;3(1):11-15.
17. Singhal A, Sharma R, Meena VL, Chutani A. Urinary Candida isolates from a tertiary
care hospital: Speciation and resistance patterns. J Acad Clin Microbiol. 2015;17:100- 5.
18. Wang, D, An N, Yang Y, et al. Candida tropicalis distribution and drug resistance is
correlated with ERG11 and UPC2 expression. Antimicrob Resist Infect Control.
2021;10:54.
19. Forastiero A, Mesa Arango AC, Alastruey Izquierdo A, et al. Candida tropicalis
antifungal cross-resistance is related to different azole target (Erg11p) modifications.
Antimicrob Agents Chemother. 2013;57(10):4769-4781.

515

