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Introduction

Candiduria refers to the presence of Candida species in urine
causing urinary tract infections [UTIs] which should not
be neglected or treated hastily in both asymptomatic and
symptomatic cases of UTI [1]. In UTI, the most dominating fungus
is Candida albicans but some report shows a significant increase of
“Non albicans Candida (NAC) [2]. Further, recent study has shown
that candiduria is becoming more common than bacteriuria in
immunocompromised patients [3].

The lack of standardized laboratory diagnosis and treatment
options is a contentious issue surrounding candiduria. Many cases
of candiduria are asymptomatic, making it difficult to determine
whether the presence of Candida in urine indicate a true infection
or simply colonization of urinary tract, as it is a normal flora of
the urinary tract [1]. Hence, infections due to Candida species
are largely a condition associated with medical progress and are
widely recognized as a major cause of mortality and morbidity in
the healthcare environment. The emergence of fungal infections
is highly problematic and may be attributed due to the extensive
use of broad-spectrum antibiotics and immune-suppressive

agents, as well as an increase in immunocompromised individuals
with autoimmune diseases, cancers, and transplants [4]. Thus,
proper diagnosis and susceptibility testing of Candida species
in clinical specimens has become increasingly important for the
management of fungal infections.

In Nepal, the field of mycology faces limitation due to the scarcity
of sophisticated healthcare facilities and lack of awareness in the
community. Consequently, managing candiduria in asymptomatic
and symptomatic individuals has become a challenging task. So,
this descriptive cross-sectional study was conducted to assess
candiduria with antifungal susceptibility patterns for better
management and treatment strategies.

Material and Methods

Atotal of 586 clean catch midstream urine samples (CCMSU) were
collected from 1st April 2021 to 30th June 2021. The homogenized
urine sample (4 uL) was streaked on SDA agar with 0.5 mg per
1000 mL chloramphenicol and incubated at 37°C. The culture
plates were examined for growth at 24 hrs, 48 hrs and 72 hrs.
Since there is no established guideline for candiduria similar to
bacteriuria, a lower cut-off value of 103 CFU/mL was adopted as
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described elsewhere [5]. The colony characteristics of the yeast
colonies were examined for preliminary identification. Additional
tests such as Gram staining, colony morphology on Cornmeal
agar, germ tube test, sugar fermentation test and CHROM agar
test were done to aid in the identification of yeast.

The Antifungal Susceptibility Test (AFST) was done on Mueller-
Hinton agar supplemented with 2 % glucose and 0.5 ug/
mL methylene blue dyes. Antifungal disks (fluconazole and
voriconazole) were placed on the surface of each agar plate and
incubated aerobically at 37°C for 24-48 hrs. The zone size was
interpreted based on CLSI guidelines [6].

All the data were input in SPSS version 23 for descriptive statistical
analysis.

Results

This trimester study includes 586 urine samples from which
45 Candida species were isolated. Overall, there were a higher
number of female participants compared to male participants
and concomitantly the number of isolates from the female was
also three times more than males. The age group 30-40 covers
most of the samples and two out of 10 patients with antifungal
treatment have fungal growth (Table 1).

Among the Candida species, C. parapsilosis (31.1%, 14) and C.
albicans (26.6 %, 12) were the two most frequent isolates. The
overall distribution of isolates is present in Figures 1 and 2.

In this study, two antifungal agents; Fluconazole and Voriconazole,
were tested to determine antifungal susceptibility pattern of
isolates in which Voriconazole was found as more susceptible
than Fluconazole. The overall susceptibility pattern of Candida
species to different antifungal agents is shown in Table 2 and
AFST of Candida species were shown in Figure 3.

Discussion

Candida albicans is considered as a normal flora on the mucous
membrane of the oral cavity, alimentary canal, urogenital tract
and integumentary system of healthy individuals. They can also
act as an opportunistic pathogen and responsible for causing both
superficial and systemic infections [7]. But from few years, there
has been a notable increase in infections caused by non-albicans

Table 1. Socio-Demographic and Clinical Characteristics of Participants.

Growth of Candida
Yes No

Variables

Insignificant
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M Candida albicans
12 27% W Candida parapsilosis
m Candida dublinenisis
M Candida Krusei

® Candida glabrata

m Candida tropicalis

14, 31% B Candida Kefyr

- Displays the presence of both chlamydospores and
blastospores.

- Antifungal susceptibility testing of Candida spp.
[Fluconazole resistance and voriconazole susceptible.

Candida (NAC). There are altogether 200 species of Candida of
which C. dubliniensis, C. glabrata, C. parapsilosis, C. tropicalis,
C. krusei, C. lusitaniae, C. kefyr and C. auris are NACs that have
gained clinical significance [8]. Most of these NACs with clinical
importance are known to show resistance to certain commonly
used antifungal agents. So, for optimizing the treatment of the
infections caused by Candida species, it is necessary to identify
the Candida species up to the species level and perform antifungal
susceptibility testing [9].

This study identified the specific species of Candida along with
their antifungal susceptibility pattern. C. albicans and NAC
are closely related but they differ from each other in term of
their epidemiology, virulence characteristics and antifungal
susceptibility. In our study, the culture positivity rate is 7.68 %
and most of the cases were reported from the age group 30-40.

This article is available in: https://www.itmedicalteam.pl/health-science.html



2023

Health Science Journal

ISSN 1791-809X Vol. 17 No. 10: 1073

Table 2. Antifungal Susceptibility Pattern of Candida species.

Antifungal

A similar but contradictory result was shown by Saud in which
most of the cases were found in the age group 46-55 years [10].
This might be due to differences in sample size, study duration,
study area, study type and so on. Colonization of Candida species
in females was found to be three times higher than the males (i.e.
34, 75.55% in females and 11, 24.44% in males). The probable
cause for higher candiduria in females than males may be due to
the urethral anatomy and hormonal factors that contribute the
colonization of Candida species in the urethral area in females
[11,12].

The rate of isolation of NAC causing UTI was found to be 73.3%
in our study, which is higher than other studies conducted in
Nepal and India [9,13]. Among the 45 Candida isolates, the most
predominant was C. parapsilosis (14, 31.1%) which aligns with
the findings of study done by Sajjan in Nepal [14]. Following
C. parapsilosis, C. albicans was the second most prevalent
species (26.6%, 12), while C. kefyr, C. glabrata, C. tropicalis, C.
dubliniensis, and C. krusei accounted for varying proportions
of isolates. Our findings present a different scenario regarding
the frequency of Candida species compared to previous two
independent studies from Nepal showing C. albicans as the
most prevalent one [10,13]. A relatively higher proportion of
C. parapsilosis isolates in our study may be related to a higher
sample size and other factors including the improved laboratory
diagnosis, type of patient population studied, previous exposure
to polyene and azole agents, changing demographics pattern of
patients (older age, increased environmental exposure), use of
indwelling medical devices, study duration, study area, methods
of identification, study type, study time and so on. Overall,
the present study along with the findings of other researchers
suggests the emergence of NAC for Candiduria. Therefore,
increasing awareness about fungal infections and their impact
on health within community is crucial to reduce the burden of
disease. The identification of Candida has a paramount effect on
successful treatment, as it helps to optimize the selection of the

© Under License of Creative Commons Attribution 3.0 License

therapeutic agent and the use of CHROM agar is a simple, rapid,
and inexpensive method for the identification of Candida species,
especially in the laboratory with limited resources settings. The
risk factors associated with Candiduria must be kept in mind for
both the clinician and laboratory personnel.

Furthermore, a study with a larger samples sizes and follow-
up for outcome would contribute to better understanding of
prognosis and response. In conclusion, the correct identification
of Candida species is of utmost importance due to its prognostic
and therapeutic significance, facilitating early and appropriate
antifungal therapy.

In our study, the rate of fluconazole resistant isolates was found
to be 29.4%. A similar study conducted in Nepal showed slightly
lower (20%) fluconazole resistance isolates [15]. The two different
studies conducted in India by Pramodhini and Yashavanth
showed the fluconazole resistant profile as 22.72% and 24%
respectively[16,17] but a study in Cameroon showed fluconazole
resistant rate of 42% [18]. Among the different Candida species,
the highest rate of fluconazole resistance was observed in C.
glabrata (2/4, 50.0%) followed by C. parapsilosis (4/14, 28.5%)
while its rate is only 16.6% for C. albicans. Similarly, the rate of
voriconazole resistant isolates were 21.8% in our study which is
more or less similar to the study conducted in India by Yashavanth
in 2012 (18.1%) [17] But it is lower than study conducted by
Pramodhini (12.9%) in 2021 [16]. The antifungal susceptibility
test shows that voriconazole (75.0%) was more effective than
fluconazole (52.7%). In fact, fluconazole and voriconazole-
resistant Candida species are rising in the community. The
exact reasons for this high resistance is unclear, but it could be
due to the easy availability, irrational use, and consumption
without proper consultation with clinicians and limited access
to diagnostic centers for fungus culture and identification. Thus,
this study emphasizes the need for speciation of Candida isolates
and recommends performing antifungal susceptibility for all the
clinical isolates.
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Conclusion

The shift from Candida albicans to NAC as a predominant
species causing candiduria, along with increased resistance to
fluconazole, raises concerns about a potential paradigm shift in
candiduria. This limit the effectiveness of treatment options and
lead to persistent or recurrent infections, increased healthcare

References

1 Kauffman CA (2019) Fungal infections of the urinary tract in
Comprehensive Clinical Nephrology. 650-654.

2 Gajdacs M (2019) Epidemiology of candiduria and Candida urinary
tract infections in inpatients and outpatients: results from a 10-year
retrospective survey. Cent European J Urol 72: 209-214.

3 Dias V (2020) Candida species in the urinary tract: is it a fungal
infection or not?, Future Medicine 81-83.

4 Ghasemi R (2020) Candiduria: Prevalence, identification of isolated
candida species and trends in antifungal susceptibility in hospitalized
patients. Novelty in Biomedicine 8: 71-76

5 Alfouzan WA R (2017) Dhar Candiduria: Evidence-based approach to
management, are we there yet? ) Mycol Med 27: 293-302.

6 CLSI(2009) Method for Antifungal Disk Diffusion Susceptibility Testing
of Yeasts; Approved Guideline, Second Edition. CLSI document M 44-
A2, Clinical and Laboratory Standards Institute, Wayne, PA.

7 Jacobsen ID (2021) Commensal to Pathogen Transition of Candida
albicans. J Encyclo Mycology 507-525.

8 Taei M, Chadeganipour M, Mohammadi R (2019) An alarming
rise of non-albicans Candida species and uncommon yeasts in the
clinical samples; a combination of various molecular techniques for
identification of etiologic agents. BMC research notes 12: 1-7

9 Deorukhkar SC, Saini S, Mathew S (2014) Non-albicans Candida
infection: an emerging threat. Interdisciplinary perspectives on
infectious diseases.

© Under License of Creative Commons Attribution 3.0 License

2023

Health Science Journal

ISSN 1791-809X Vol. 17 No. 10: 1073

cost, and higher morbidity and mortality rates. Hence, it is
important to implement appropriate antifungal stewardship
program to optimize antifungal use, implement infection control
practices and promote research efforts to combat this emerging
problem otherwise we have to again asked the question do
we verge facing the antifungal resistance same as antibacterial
resistance?

10 Saud B (2020) fungal infection among diabetic and no diabetic
individuals in Nepal. Interdict Persp Infec Dis.

11 Bukhary ZA (2008) Candiduria: a review of clinical significance and
management. Saudi J of Kidney Dis and Transl 19: 350.

12 Weinstein RA, Lundstrom T, Sobel J (2001) Nosocomial candiduria: a
review. Clinical infectious diseases 32: 1602-1607.

13 Sharma M, Pandey P (2016) Prevalence of Non-Albicans Candida
among the Patients Attending a Tertiary Care Hospital in Kathmandu,
Nepal. Nepal J Biotec 4: 43-46.

14 Sajjan AC, Mahalakshmi VV, Hajare D (2014) Prevalence and
antifungal susceptibility of Candida species isolated from patients
attending tertiary care hospital. IOSR J Dent Med Sci 13: 44-49.

15 Khadka S (2017) Isolation speciation and antifungal susceptibility
testing of Candida isolates from various clinical specimens at a
tertiary care hospital, Nepal. BMC research notes 10: 1-5.

16 Pramodhini S, Srirangaraj S, Easow JM (2021) Candiduria Study of
Virulence Factors and Its Antifungal Susceptibility Pattern in Tertiary
Care Hospital. J Laboratory Phys 13: 231-237.

17 Yashavanth R (2013) Candiduria: prevalence and trends in antifungal
susceptibility in a tertiary care hospital of Mangalore. J Clinical and
Diagn Res 7: 2459.

18 Ekpo IA (2017) Species distribution and antifungal susceptibility
profile of Candida spp isolated from urine of hospitalized patients
in Dschang District Hospital, Cameroon. Int J Bio Chem Sci 11: 1212-
1221.


https://pubmed.ncbi.nlm.nih.gov/10654372/
https://pubmed.ncbi.nlm.nih.gov/10654372/
https://pubmed.ncbi.nlm.nih.gov/31482032/
https://pubmed.ncbi.nlm.nih.gov/31482032/
https://pubmed.ncbi.nlm.nih.gov/31482032/
https://www.futuremedicine.com/doi/full/10.2217/fmb-2019-0262
https://www.futuremedicine.com/doi/full/10.2217/fmb-2019-0262
https://www.researchgate.net/profile/Reza-Ghasemi-13/publication/351689330_Candiduria_Prevalence_Identification_of_Isolated_Candida_Species_and_Trends_in_Antifungal_Susceptibility_in_Hospitalized_Patients/links/60a4da3c92851ccc66b8d23e/Candiduria-Prevalence-Identification-of-Isolated-Candida-Species-and-Trends-in-Antifungal-Susceptibility-in-Hospitalized-Patients.pdf
https://www.researchgate.net/profile/Reza-Ghasemi-13/publication/351689330_Candiduria_Prevalence_Identification_of_Isolated_Candida_Species_and_Trends_in_Antifungal_Susceptibility_in_Hospitalized_Patients/links/60a4da3c92851ccc66b8d23e/Candiduria-Prevalence-Identification-of-Isolated-Candida-Species-and-Trends-in-Antifungal-Susceptibility-in-Hospitalized-Patients.pdf
https://www.researchgate.net/profile/Reza-Ghasemi-13/publication/351689330_Candiduria_Prevalence_Identification_of_Isolated_Candida_Species_and_Trends_in_Antifungal_Susceptibility_in_Hospitalized_Patients/links/60a4da3c92851ccc66b8d23e/Candiduria-Prevalence-Identification-of-Isolated-Candida-Species-and-Trends-in-Antifungal-Susceptibility-in-Hospitalized-Patients.pdf
https://pubmed.ncbi.nlm.nih.gov/28501465/
https://pubmed.ncbi.nlm.nih.gov/28501465/
https://cir.nii.ac.jp/crid/1130000797752823936
https://cir.nii.ac.jp/crid/1130000797752823936
https://link.springer.com/article/10.1186/s13104-019-4811-1
https://link.springer.com/article/10.1186/s13104-019-4811-1
https://www.hindawi.com/journals/ipid/2014/615958/
https://www.hindawi.com/journals/ipid/2014/615958/
https://www.hindawi.com/journals/ipid/2020/7949868/
https://www.hindawi.com/journals/ipid/2020/7949868/
https://journals.lww.com/sjkd/Fulltext/2008/19030/Candiduria__A_Review_of_Clinical_Significance_and.3.aspx
https://journals.lww.com/sjkd/Fulltext/2008/19030/Candiduria__A_Review_of_Clinical_Significance_and.3.aspx
https://academic.oup.com/crawlprevention/governor?content=%2fcid%2farticle-abstract%2f32%2f11%2f1602%2f464085
https://academic.oup.com/crawlprevention/governor?content=%2fcid%2farticle-abstract%2f32%2f11%2f1602%2f464085
https://d1wqtxts1xzle7.cloudfront.net/74667117/13277-libre.pdf?1636975882=&response-content-disposition=inline%3B+filename%3DPrevalence_of_Non_Albicans_Candida_Among.pdf&Expires=1698736254&Signature=e0knQ5C4rSqkgdg83BOufdWnqMZwM37jhl4zRilL~YBozskRIHMdfl9u0fmictu21gkUXAYleoUEeiAJCzoC1lsphHL6A1STFiD6eHeRdNAU7wSvzV0MVWsgX9VFfaTTNcSZh2woBqBFiTJoyvERD8-bJaImmEC7M7E0Dc1HGuApR4hVkUm5xW7pdyycuFgyf3pIL7CutX4InVL9XipD1ML7qvtI7SsUZEp6trAqQnn5WuK-pNRnkYLCJB1U8BIZp~IZv64h0ACObsCbupCLFg6qjD3db4bRP2VGnnm5--sEltiGnf9DjzKgMFILENAME
https://d1wqtxts1xzle7.cloudfront.net/74667117/13277-libre.pdf?1636975882=&response-content-disposition=inline%3B+filename%3DPrevalence_of_Non_Albicans_Candida_Among.pdf&Expires=1698736254&Signature=e0knQ5C4rSqkgdg83BOufdWnqMZwM37jhl4zRilL~YBozskRIHMdfl9u0fmictu21gkUXAYleoUEeiAJCzoC1lsphHL6A1STFiD6eHeRdNAU7wSvzV0MVWsgX9VFfaTTNcSZh2woBqBFiTJoyvERD8-bJaImmEC7M7E0Dc1HGuApR4hVkUm5xW7pdyycuFgyf3pIL7CutX4InVL9XipD1ML7qvtI7SsUZEp6trAqQnn5WuK-pNRnkYLCJB1U8BIZp~IZv64h0ACObsCbupCLFg6qjD3db4bRP2VGnnm5--sEltiGnf9DjzKgMFILENAME
https://d1wqtxts1xzle7.cloudfront.net/74667117/13277-libre.pdf?1636975882=&response-content-disposition=inline%3B+filename%3DPrevalence_of_Non_Albicans_Candida_Among.pdf&Expires=1698736254&Signature=e0knQ5C4rSqkgdg83BOufdWnqMZwM37jhl4zRilL~YBozskRIHMdfl9u0fmictu21gkUXAYleoUEeiAJCzoC1lsphHL6A1STFiD6eHeRdNAU7wSvzV0MVWsgX9VFfaTTNcSZh2woBqBFiTJoyvERD8-bJaImmEC7M7E0Dc1HGuApR4hVkUm5xW7pdyycuFgyf3pIL7CutX4InVL9XipD1ML7qvtI7SsUZEp6trAqQnn5WuK-pNRnkYLCJB1U8BIZp~IZv64h0ACObsCbupCLFg6qjD3db4bRP2VGnnm5--sEltiGnf9DjzKgMFILENAME
https://iosrjournals.org/iosr-jdms/papers/Vol13-issue5/Version-2/J013524449.pdf
https://iosrjournals.org/iosr-jdms/papers/Vol13-issue5/Version-2/J013524449.pdf
https://iosrjournals.org/iosr-jdms/papers/Vol13-issue5/Version-2/J013524449.pdf
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2547-3
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2547-3
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-017-2547-3
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0041-1730880
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0041-1730880
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0041-1730880
https://www.researchgate.net/publication/259589084_Candiduria_Prevalence_and_Trends_in_Antifungal_Susceptibility_in_A_Tertiary_Care_Hospital_of_Mangalore
https://www.researchgate.net/publication/259589084_Candiduria_Prevalence_and_Trends_in_Antifungal_Susceptibility_in_A_Tertiary_Care_Hospital_of_Mangalore
https://www.ajol.info/index.php/ijbcs/article/view/161894
https://www.ajol.info/index.php/ijbcs/article/view/161894
https://www.ajol.info/index.php/ijbcs/article/view/161894

