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Candidal lower urinary tract infection (UTI) is quite frequently seen in association with
indwelling catheters, and may originate from the gastrointestinal or genitalbiota. The
frequency of urinary tract infections (UTIs) due to Candida spp. is increasing and these
infections are now being the most common clinical finding, particularly in hospitalized
patients. It is common in the patients admitted in intensive care units, individuals with
multiple predisposing factors, including diabetes mellitus, indwelling urine catheter, long
term exposure to antibiotics and immunosuppressive therapy. Non albicans Candida
species appear better adopted to the urinary tract environment and are more resistant to
antifungal drugs compared to C. albicans. Early and prompt diagnosis, proper treatment
and prevention of candiduria due to biofilms pose a major challenge for microbiologists
and clinicians worldwide. The aim of the study was to detect biofilm producing ability of
various Candida species isolated from Catheterized and Non-catheterized candiduria
patients hospitalized in NRI General Hospital. A total of 100 Candida spp isolates from
both Catheterized and Non-catheterized patients with candiduria were taken for the study.
The Candida spp isolates were identified by using conventional methods, rapid
identification by HICHROM agar and their ability to produce biofilm was detected by the
tube method. Antifungal susceptibility testing of all Candida isolates was performed using
the disk diffusion method. Statistical analysis was done by Statistical Package for the
Social Sciences (SPSS) software version 20. A total of 100Candida spp were isolated from
37 catheterized and 63 Non-catheterized patients. Among them 84 were Non Albicans
Candida (NAC).Biofilm was produced by 48(48%) isolates. Most of Biofilm producing
Candida species were resistant to clotrimazole (26%) and fluconazole (25%). The present
study suggests an increasing prevalence of Non Albicans Candida in urine samples and
also shows them to be strong biofilm producers when compared to C. albicans. Biofilm
formation also helps the organism to overcome host defenses and exists as a persistent
source of infection. Biofilm production found to be of more significance to Non Albicans
Candida than C. albicans. Thus more remains to be determined about biofilms formed by
the Non Albicans Candidaas they are now, frequently encountered isolates in candidurias.

Introduction
Candidasp pcan be either commensals or
opportunistic pathogens. Pathogenic fungi in
the genus Candida are capable of causing a

variety of infections ranging from superficial
to deep-seated mycoses. The Candida spp
have been recognized as the fourth
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commonest cause of nosocomial invasive
infections.1
Candida
organisms
are
commensals; and to act as pathogens,
interruption of normal host defences is
necessary. Therefore, general risk factors for
Candida
infections
include
immunecompromised states, diabetes mellitus, and
iatrogenic factors like antibiotic use,
indwelling devices, intravenous drug use, and
hyperalimentation fluids.
Most pathogens, including Candida species
have developed an effective battery of
putative virulence factors and specific
strategies to assist in colonization, invasion,
and pathogenesis. The virulence factors
expressed by Candida species, to cause
infections may vary depending on the type of
infection, the site and stage of infection, and
the nature of the host response.2
The
importance
of
epidemiological
monitoring of yeasts involved in pathogenic
processes is unquestionable due to the
increase of these infections over the last
decade, so are the changes observed in
species causing candidiasis and empirical
antifungal treatment.3
One of the important factors contributing to
the virulence of candida is the formation of
surface-attached
microbial
communities
4
known as “biofilm”. Biofilms are defined as
structured microbial communities that are
attached to a surface and encased in a matrix
of exopolymeric material.5 A typical
laboratory fungal model of biofilm formation
involves two operational steps: (a) adhesion
and (b) biofilm growth and maturation and
has 3 distinct developmental phases: early (011 h), intermediate (12-30 h) and mature (3872 h). The detailed structure of mature
C.albicans biofilms consists of a dense
network of yeast, hyphae and pseudohyphae.6
The advantages of forming biofilm include
protection from the environment, nutrient

availability, metabolic cooperation
acquisition of new traits.2

and

Candidal lower urinary tract infection (UTI)
is quite frequently seen in association with
indwelling catheters, and may originate from
the gastrointestinal or genital biota. The
frequency of urinary tract infections (UTIs)
due to Candida species is increasing and these
infections are now being the most common
clinical finding, particularly in hospitalized
patients.
Although C. albicans is the organism most
often associated with serious fungal infection,
other Candida species also have emerged as
clinically important opportunistic pathogens.
Non albicans Candida species appear better
adopted to the urinary tract environment and
are more resistant to antifungal drugs
compared to C. albicans. Early and prompt
diagnosis, proper treatment and prevention of
candiduria due to biofilms pose a major
challenge for microbiologists and clinicians
worldwide.
The objectives of this study was identification
and detection of biofilm production in
Candida species isolated from catheterized
and Non-catheterized candiduria patients
hospitalized in NRI general hospital and their
antifungal susceptibility patterns.
Materials and Methods
A total of 100 Candida isolates from both
catheterized and Non-catheterized patients
with candiduria were taken for the study. The
Candida isolates were identified by using
conventional methods, Rapid identification by
HICHROM agar and their ability to produce
biofilm was detected by the tube method.
The candida isolates obtained were further
identified by methods such as germ tube test,
microscopic morphology on cornmeal agar
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(Figure 1) and sugar fermentation and
assimilation tests (Figure 2).7 Culture on
CHROM agar (Figure 3) was also used for
identification of the species.
Biofilm formation was determined for all the
isolates and the standard strains by using a
method proposed by Branchini et al.,8A
loopful of organisms from the SDA plate was
inoculated into a tube containing 10 ml
Sabouraud's liquid medium supplemented
with glucose (final concentration of 8%). The
tubes were incubated at 37°C for 24 h after
which the broth was aspirated out and the
walls of the tubes were stained with safranin.
Biofilm formation was scored as negative
(0+), weak positive (1+), moderate positive
(2+), or strong positive (3+) (Figure 4).
Antifungal susceptibility testing of all
Candida isolates was performed using the
disk diffusion method. Statistical analysis was
done by using Statistical Package for the
Social Science (SPSS) software version 20.
Results and Discussion
A total of 100 Candida species were isolated
from 37 catheterized and 63 Non-catheterized
patients.

The Candida isolates identified by various
methods are shown in table 1. Among them
84 were Non Albicans Candida (NAC).
Among the Non Albicans Candida, the most
common isolate was C. tropicalis. Biofilm
was produced by 48(48%) isolates. Among
the Non Albicans Candida species, C.
tropicalis was the highest biofilm producer
and the other isolates was shown in table 2.
The intensity of biofilm production by the
isolates was shown in table 3. Antifungal
susceptibility testing of Candida spp was
shown in table 4.
Most of Biofilmproducing Candida species
were resistant to clotrimazole (11%) and
fluconazole (7%).
Urinary Tract Infection (UTI) is the most
common type of nosocomial infections and10
to 15% of UTIs are caused by
Candidaspecies.9 the incidence of nosocomial
candidiasis has increased dramatically over
the last few decades. Their emergence as
important nosocomial pathogens is related to
specific risk factors associated with modern
medical procedures, notably the use of
immunosuppressive and cytotoxic drugs,
powerful antibiotics, and implanted devices of
various kinds.10

Fig.1 Chlamydospore formation on cornmeal agar
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Fig.2 Sugar fermentation tests

Figure.3 Growth on Hi Chrome Agar

Fig.4 Intensity of Biofilm formation
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Table.1

Various Candida spp isolated from UTI cases of
Catheterized & Non-Catheterized patients
Candida Species
isolated

Catheterized (%)

Non-catheterized (%)

Total

C. tropicalis

24(33.8)

47(66.1)

71

C. albicans

7(43.7)

9(56.2)

16

C. dubliniensis

1(33.3)

2(66.6)

3

C. famata

1(33.3)

2(66.6)

3

C. krusei

2(66.6)

1(33.3)

3

C. kefyr

0

2(100)

2

C. guilliermondii

2(100)

0

2

Total

37(37)

63(63)

100

chisquare

1.09

P value

>o.5,not significant

Table.2

Intensity of biofilm formation among various
candida isolates
Candida Species
isolated

Positive(%)

3+

2+

1+

Negative(%)

C. tropicalis (71)

36(50.7)

9

17

10

35(49.2)

C. albicans (16)

4 (25)

1

2

1

12(75)

C. dubliniensis (3)

2(66.6)

2

0

0

1(33.3)

C. famata (3)

1(33.3)

1

0

0

2(66.6)

C. krusei (3)

2(66.6)

0

0

2

1(33.3)

C. kefyr (2)

1(50)

0

1

0

1(50)

C. guilliermondii (2)

2(100)

0

2

0

0

Total

48

13

22

13

52

Chi square

4.55

P value

.102,ie; >0.5

Not
significant
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Table.3

Biofilm Formation in various Candida spp in UTI
of catheterized & Non-catheterized patients
Candida Species
isolated

Positive

Catheterized

Non-catheterized

C. tropicalis

36(75)

17(47.2)

19(52.7)

C. albicans

4(8.3)

4 (100)

0

C. dubliniensis

2(4.1)

2 (100)

0

C. famata

1(2.0)

1(100)

0

C. krusei

2(4.1)

1 (50)

1(50)

C. kefyr

1(2.0)

1 (100)

0

C. guilliermondii

2 (4.1)

0

2 (100)

Total

48

26 (54.1)

22(45.9)

Table.4

Antifungal susceptibility pattern among Candida isolates
CANDIDA
SPECIES
ISOLATED

AMPHOTERICIN
B

NYSTATIN

FLUCONAZOLE

CLOTRIMOZOLE

VORICONAZOLE

ITRACONAZOLE

KETOCONAZOLE

s

R

S

R

S

R

S

R

S

R

S

R

S

R

C.tropicali
s
71

70
(98.5%)

1(1.5
%)

70
(98.
5%)

1(1
.5
%)

65(91.
5%)

6(9.5
%)

63(88.
7)

8(11.2
%)

60(84.
5%)

11(15.
4%)

69(97.
1%)

2(2.8
%)

71

0

C.albicans
16

16

0

16

0

15(93.
7%)

1(6.5
%)

15

1

15

1

16

0

16

0

C.dublinie
nsis3

3

0

3

0

3

0

3

0

2

1

2

1

3

0

C.famata3

3

0

3

0

3

0

2(66.4
%)

1(33.4
%)

3

0

3

0

3

0

C.kefyr3

3

0

3

0

3

0

3

0

3

0

3

0

3

0

C.krusei2

2

0

2

0

2

0

1(50%
)

1

2

0

2

0

2

0

C.guillierm
ondii2

2

0

2

0

2

0

2

0

2

0

2

0

2

0

Total%

99

1

99

1

93

7

89

11

87

13

97

3

100

0
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Yeasts are becoming important causes of
morbidity and mortality in many patients,
because of alternations in the immune system
and invasive hospitalprocedures.11Biofilms
are a collection of microorganisms
surrounded by the slime they secrete. Candida
UTIs are potentially serious with a reported
mortality up to 61%.12The ability to form
biofilms is associated with the pathogenicity
and as such should be considered as an
important virulence determinant during
candidiasis.13
The present study showed predominance of
Non Albicans Candida compared to
C. albicans. Studies by Mujikaet al.,3and
Saroj et al.,10 also showed an increasing
prevalence of infections caused by species of
Non Albicans Candida. In the present study
48% of the Candida isolates tested were found
to be biofilm producers. The biofilm
production of Candida species is in
correlation with studies by Mohandas et
al.,2andSaroj G et al.,10.Biofilm production
was found to occur most frequently among
Non Albicans Candida species (48.0%) than
C.albicans (25.0%). Similar findings have
been reported by Saroj G et al.,10 and Hetal
Sida et al.,14. Among the Non Albicans
Candida species, the biofilm positivity
occurred most frequently among isolates of C.
tropicali s(50.7%). C.tropicalis have also
been recognized as strong slime producers by
other studies by Hetal Sida et al.,14. Antifungal susceptibility testing done for candida
species showed sensitivity for amphotericin
B, ketoconazole, itraconazole, voriconazole,
fluconazole, clotrimozole and nystatin. The
antifungal sensitivity pattern was in
agreement with that of Sanaa et al.,9Most of
Biofilm producing Candida species were
resistant to clotrimazole (11%) and
fluconazole (7%) (Table 4). Candida biofilms
may help maintain the role of fungi as
commensals and pathogen, by evading host
immune mechanisms, resisting antifungal

treatment, and withstanding the competitive
pressure from other organisms. Consequently,
biofilm related infections are difficult to
treat.15Health professionals should take
special care when managing urinary catheters
to prevent biofilm formation, since one of the
main reasons for treatment failure stems from
this capacity of fungi to produce biofilms on
the surface of foreign bodies.16Hence the
study emphasizes the need for an effective
anti-biofilm treatment which requires
improved knowledge of the pathogen itself,
and also of the host response to adhesion and
biofilm formation, the properties of the
substrates onto which the biofilm develop and
the
interactions
within
microbial
communities.
The present study suggests an increasing
prevalence of Non Albicans Candida in urine
samples and also shows them as strong
biofilm producers compared to C. albicans.
Biofilm formation also helps the organism to
overcome host defences and is intricately
linked with the ability of the organisms to
adhere, colonize and exists as a persistent
source of infection. Thus more remains to be
determined about biofilms formed by the Non
Albicans Candida as they are now frequently
encountered species in candidurias.
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