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Abstract

Background: Candiduria is one of the most common symptoms of urinary tract infections caused by several species of Candida.
Several antifungal drugs are available to treat such candida infections. During the last decade, resistance to antifungals especially
in non-albicans species has increased.

Objectives: The present study aimed to evaluate the speciation and antifungal susceptibility profile of Candida isolates from urine
samples.

Materials and Methods: A total of 100 Candida spp. isolated from urine samples were included in the study. Speciation of
Candida was done by conventional methods and colony color on CHROM agar. Antifungal susceptibility testing of the isolates
was performed by disc diffusion method on Glucose Methylene Mueller - Hinton agar (GM-MH)

Results: Candiduria was more common in females. In both the sexes maximum patients belong to age group 51-60 years. Urinary
catheterization followed by the use of broad spectrum antibiotics and diabetes mellitus were the major risks for the development of
candiduria. Out of 100 isolates, 36(36%) were C. albicans whereas 64 (64%) belonged to Non albicans Candida (NAC) spp.
Among NAC spp. C. tropicalis was the major isolate. Candida species showed maximum sensitivity to Amphotericin B 95%,
followed by Ketoconazole 69%,

Conclusions: Candiduria is becoming an important nosocomial infection. Incidence of non Candida albicans was more than

Candida albicans. NAC species are more resistance to antifungal as compared to C albicans
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Introduction

Candida species are true opportunistic pathogens. The
presence of Candida in urine is referred to as candiduria. It is
one of the most common symptoms of urinary tract infections
caused by several species of Candida 1. Among the hospital
acquired urinary tract infections, 80% are caused by urinary
catheters. Surveillance data (1986 to 1996) from the United
States National Nosocomial infection Surveillance System,
has shown that Candida albicans is the fourth most common
cause of urinary tract infections 2.

The predisposing factors causing Candiduria are urinary tract
instrumentation, Diabetes mellitus, prior antibiotic use,
prolonged hospital stay, extremes of ages, immunosuppressive
therapy and female sex [* 4, The isolation rate of Candida is as
high as 10-15% of all positive urine cultures in tertiary care
centres > €, Earlier, Candida albicans (C. albicans) accounted
for the majority of candiduria reported, about 50-70% but at
present non-albicans Candida are emerging pathogens,
especially C. glabrata and C. tropicalis [+ 8],

The increased incidence of fungal infections in patients
suffering from wurinary tract infections associated with
obstructive uropathy as well as the emergence of azole
antifungal drug resistance 1. The growing trend in antifungal
drug resistance and emergence of new species of Candida,
poses a need for regional surveillance of antifungal drug
susceptibility profiles, since in vitro drug susceptibility
patterns are associated with therapeutic outcome [,

The present study was undertaken to determine the incidence

of candiduria, the distribution of species and the
accompanying antifungal susceptibility profile which may be
used to monitor the efficacy of current antifungal treatment
guidelines for candiduria.

Material and Methods

Study Design: This study was carried out in the Department
of Microbiology, SMS Medical College Jaipur from April
2016 to March 2017 to determine the speciation and
antifungal susceptibility profile of Candida isolates from urine
samples. Permission from institutional ethical committee was
obtained for study. A total of 100 Candida species was
isolated from urine. Quantitative cultures with Candida colony
counts of > 10* colony forming unit (CFU)/ ml inpatients
without indwelling urinary catheter and of > 10 CFU/ ml of
urine in patients with indwelling urinary catheter were
considered significant.

Sample Collection and Methods: Species identification of
Candida isolates was done by conventional techniques and a
colony color on HiChrome Candida agar M. Antifungal
susceptibility of the isolates for fluconazole, ketoconazole,
itraconazole and amphotericin B was done by disc diffusion
method on glucose methylene Mueller- Hinton agar (GM-
MH) %14 The zone diameters were interpreted as per
Clinical and Laboratory Standards Institute (CLSI) guidelines.
C. albicans (ATCC 90028) and C. krusei (ATCC 6258) were
used as control strains.
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Statistical analyses were done using computer software
primer. The qualitative data were expressed in proportion and
percentages and the quantitative data expressed as mean and
standard deviations. The difference in proportion was
analyzed by using chi square test. Significance level for tests
was determined as 95% (P< 0.05)

Results

In the present study, candiduria was more common in females.
In both the sexes maximum patients belong to age group 51-
60 years (27%) followed by 41-50 years of age group (16%)
Urinary catheterization followed by the use of broad spectrum
antibiotics and diabetes mellitus were the major risks for the
development of candiduria. Out of 100 isolates, 36(36%) were
C. albicans whereas 64 (64%) belonged to Non albicans
Candida (NAC) spp. Among NAC spp. C. tropicalis was the
major isolates followed by C. parapsilosis (Table 1). In this
study Candida species showed maximum 95% sensitivity to
Amphotericin B, followed by Ketoconazole 69%, Itraconazole
66% while in case of Fluconazole sensitivity was 63%.(Table
2) Statistically it was significant.

Table 1: Distribution of the Candida species on CHROM agar

Candida species Number Percentage%o
Candida albicans 36 36
Candida tropicalis 37 37
Candida glabrata 6 6
Candida krusei 3 3
Candida parapsilosis 18 18
Total 100 100

Table 2: Antifungal Susceptibility Pattern of Candida Species

Fluconazole Number Percentage%
Sensitive 63 63
Resistant 37 37

Ketoconazole
Sensitive 69 69
Resistant 31 31

Itraconazole
Sensitive 66 66
Resistant 34 34

Amphotricin — B
Sensitive 95 95
Resistant 05 05
Discussion

Candiduria is the presence of yeast cells in urine and is an
increasingly common finding in hospital patients [*4l. Candida
species is often isolated from urine samples and has been
estimated to account for as many as 21% of urinary yeast
isolates [, In India Candida species is the fifth most common
nosocomial urinary pathogen [l and the age range for
funguria has been documented 1-75 years [,

In this study, the highest incidence of candiduria was seen in
the age group 51 to 60 years of age (27%), followed by 41 to
50 years of age (16%) This could be due to elderly people are
at higher risk of funguria because of decreased immunity in
advance age. Our results are similar to those of Yashavanth et
al, %1 Goyal RK et al. [** and Naseema Shaik et al. 2% who
also observed similar findings.

Candiduria is seen in association with catheterization,
administration of antibiotics, diabetes mellitus and use of
immunosuppressive drugs Y. The risk to develop candiduria
increases by 12 fold after urinary catheterization, 6 fold after
the use of broad spectrum antibiotics and urinary tract
abnormalities, 4 fold following abdominal surgeries, 2 fold in
the presence of diabetes mellitus and 1 fold in association with
corticosteroid administration 22, In this study we found that
risk factor was more (30%) in catheterized patients, followed
by prolonged antibiotics (21%), diabetes mellitus (17%) and
the least was Carcinoma and Chemotherapy (3%). Our results
are in accordance with various authors 232 who also reported
the same findings. Catheterization process increases infection
by introducing organisms during catheterization process or by
allowing migration of the organisms into the bladder along the
surface of the catheter from the external periurethral surfaces
[26]

Over the past decade, a dramatic shift from C. albicans to Non
albicans Candida as the prime etiology of candiduria has taken
place. C. albicans was responsible for about 50- 70% cases of
candiduria reported but today the scenario has changed [27-°
Non-albicans Candida have become the major pathogens,
especially in hospital settings; as yet the reason for this
inversion of species distribution has not been completely
clarified but it could be related to their virulence potential and
resistance to antifungals.?® The Non albicans group now
accounts for more than 65-70% isolates from urine % 31 In
this study, we observed that Non-albicans Candida species
had predominance over C. albicans, i.e. 64% which is
consistent with the studies done by others from different parts
of the world 832341,

In this study CHROM agar was used for the identification of
Candida species based on the color of the colonies; Candida
albicans produces green colonies, Candida tropicalis yields
metallic blue colonies, Candida parapsilosis creamy white to
pale pink colonies and Candida glabrata grow as light pink
colonies, and Candida krusei appears as pink and fuzzy
colonies. Thus, CHROM agar is useful for differentiating
Candida albicans from Non-albicans Candida.

We found five species of Candida by using standard
conventional method. Candida tropicalis was the most
isolated species 37% followed by C. albicans 36%, C.
parapsilosis 18%, C. glabrata 6% and the least was C. kruesi
3%. A geographical variation in the etiological pattern of
invasive Candida species infections have been reported in
various countries. In North America, there is a predominance
of C. glabrata among the non-albicans species. However, in
South America C. parapsilosis and C. tropicalis are the
predominant ones.?® Thus, the speciation of Candida is
necessary to provide a database for a given geographical area.
The in vitro susceptibility testing of antifungal agents is
increasingly becoming important because of the introduction
of new antifungal agents and the recovery of clinical isolates
that exhibit inherent or acquired resistance during
chemotherapy. In this study Candida species showed
maximum sensitivity (95%) to Amphotericin-B, followed by
Ketoconazole 69% Itraconazole 66% while Candida species
showed only 63% sensitivity to Fluconazole. Our results are in
accordance with various authors [2% 2% 351 Candida isolates
showed maximum resistance to fluconazole as compared to
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other antifungal agents. The resistance to fluconazole in
Candida is of significant concern as it is a useful drug because
of high concentration active drug in urine and better
tolerability.

Conclusion

Candiduria is becoming an important nosocomial infection.
Incidence of Non albicans Candida was more than Candida
albicans. This shift towards NAC species as a causative agent
has generated the concern. NAC species are more resistance to
antifungal as compared to C albicans. Therefore species
identification of Candida isolates along with their antifungal
susceptibility pattern can help the clinicians better in treating
candiduria.

References

1.

10.

11.

12.

13.

Manikandan C, Amasath A. Characterization and
Susseptibility Pattern of Candida Isolated From Urine
Samples in Pattukkottal, Tamilnadu, India International
Journal of Pure and Applied Zoology. 2015; 3(1):17-23.
National Nosocomial Infections Surveillance (NNIS)
Report, Data Summary from October 1986-April 1996,
issued May. A report from the National Nosocomial
Infections Surveillance (NNIS) System. Am J Infect
Control. 1996; 24:380-88.

Hamory BH, Wenzel RP. Hospital associated candiduria:
predisposing factors and review of the literature. J Urol.
1978; 120:444-8.

Harris AD, Castro J, Sheppard DC, Carmeli Y, Samore
MH. Risk factors for Nosocomial Candiduria due to
Candida glabrata and Candida albicans. Clin Infect Dis.
1999; 29:926-8.

Jang SK, Han HL, Lee SH, Ryu SY, Chaulagain BP,
Moon YL, et al. PFGE-based epidemiological study of an
outbreak of Candida tropicalis candiduria: The
importance of medical waste as a reservoir of nosocomial
infection. Jpn J Infect Dis. 2005; 58:263-7.

Zarei Mahmoudabadi A, Keradmand AR, Enayatollahi N.
Frequency of candiduria in inpatients and outpatients in
department of Urology, Golestan Hospital, Ahvaz, Iran.
Iran J Kid Dis. 2009; 3:114-5.

Achkar JM, Fries BC. Candida infections of the
genitourinary tract. Clin Microbiol Rev. 2010; 23:253-73.
Jain N, Kohli R, Cook E, Gialanella P, Chang T, Fries
BC. Biofi Im formation by and antifungal susceptibility of
Candida isolates from urine. Appl Environ Microbiol
2007; 73:1697-703.

Kauffman CA, Tan JS. Torulopsis glabrata
infection. Am J Med. 1974; 57:217-24

Sandin KJ, Light JK, Holzman M, Donovan WH.
Candida pyelonephritis complicating traumatic CS
quadriplegia: diagnosis and management. Arch Phys Med
Rehabil 1991; 72:243-6.

Bailey and Scott’s. Traditional Cultivation and
Identification. Textbook of Diagnostic Microbiology.
13th edition, 81-93.

Cruickshnk. Robert Medical Microbiology, A guide to
laboratory diagnosis and control of infection. 11th
edition. 1965; 517:784-785.

Koneman’s Practical Laboratory Mycology.3rd edition,

renal

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

1985.

Chander Jagdish. Candidiasis. Textbook of Medical
Mycology, 3rd ed: New Delhi: Mehta Publishers. 2002,
266-90.

Sumangala BM. Candidiasis. J of the Academy of Clin
Microbiologists. 2004; 6(15):67-69.

Prasad KN, et al. Role of yeasts as nosocomial pathogens
and their susceptibility to Fluconazole and Amphotericin.
Ind J of Med Res. 1999; 110:11-17.

Mirdha BR, Sethi S, Banerjee U. Prevalence of fungal
species in patients with funguria. Indian J of Med Res.
1998; 107:90-93.

Yashavanth E, Shiju M, Bhaskar U, Anita K. Candiduria:
prevalence and trends in antifungal susceptibility in a
tertiary care hospital of mangalore. J Clin Diagn Res
2013; 7:2459-61.

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.

Shaik N, Penmetcha U, Ramesh Babu Myneni, Padmaja
Yarlagadda, Susmitha Singamsetty. A study of
Identification and Antifungal Susceptibility Pattern of
Candida species Isolated from Various Clinical
Specimens in a Tertiary care Teaching Hospital,
Chinakakani, Guntur, Andhra Pradesh, South India. Int. J.
Curr. Microbiol. App. Sci. 2016; 5(7):71-91.

Rippon JW. Medical Mycology.3rd ed. Philadelphia:
W.B. Saunders.

Bukhary ZA. Candiduria: A review of Clinical
significance and management. Saudi J Kidney Dis
Transpl. 2008; 19:350-60.

Rajeevan S, Thomas M, Appalaraju B. Characterisation
and Antifungal susceptibility pattern of Candida species
isolated from various clinical samples at a tertiary care
centre in South India. Indian J Microbiol Res. 2016;
3(1):53-57.

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.

Pahwa N, Kumar R, Nirkhiwale S, Bandi A. Species
distribution and drug susceptibility of Candida in clinical
isolates from a tertiary care centre at Indore. Indian J Med
Microbiol. 2014; 32(1):44-8.

Chakrabarthi, Singh K, Das S. Changing face of
nosocomial candidaemia. Ind J of Med Microbiol. 1999;
17(78):160-66.

Mahmoudabadi AZ, Zarrin M, Fard MB. Antifungal
susceptibility of Candida Species isolated from
candiduria. Jundishapur J Microbiol. 2013; 6:24-8.

Da Silva EH, Ruiz Lda S, Matsumoto FE, Auler ME,
Giudice MC, Moreira D, et al. Candiduria in a public
hospital of Sdo Paulo (1999-2004): characteristics of the
yeast isolates. Rev Inst Med Trop Sao Paulo. 2007
49:349-53.

Klesper ME. Antifungal resistance among Candida
species. Pharmacotherapy. 2001; 21:124s-32s.

Behiry IK, El Hedeki SK, Mahfouz M. Candida infection
associated with urinary catheter in critically ill patients.
Identification, antifungal susceptibility and risk factors.

14



International Journal of Medical and Health Research

31.

32.

33.

34.

35.

Res J Med Med Sci. 2010; 5:79-86.

Nguyen MH, Peacock JE Jr, Morris AJ, Tanner DC,
Nguyen ML, Snydman DR, et al. The changing face of
candidaemia: The emergence of the Non albicans species
and antifungal resistance. Am J Med. 1996; 100:617-23.
Mean M, Marchetti O, Calandra T. Bench to bedside
review: Candida infections in the intensive care unit. Crit
Care. 2008;12:204.

Mokaddas EM, A Sweih NA, Khan ZU. Species
distribution and antifungal susceptibility of Candida
bloodstream isolates in Kuwait: A 10 year study. J Med
Microbiol. 2007; 56:255-59.

Iman KB, Shorouk KEH, Muhmoud M.Candida infection
associated with urinary catheter in critically ill patients.
Identification, antifungal susceptibility and risk factors.
Res. J. of Med & Med sciences. 2010; 5(1):79-86.

Ragini AK, Gayatri D. Indumati Incidence of Non-
Candida Albicans in patients with Urinary Tract Infection
with special Reference to speciation and Antifungal
Susceptibility. J Evol Med Dental Sci. 2012; 1:572-6.

15



