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ABSTRACT

Background: UTI in hospitalised patients due to Candida spp. is becoming increasingly common in ICU setting. There is always
a dilemma as to differentiate colonisation from true infection and whether to treat candiduria or not. The choice of antifungal is
also controversial due to low urinary concentration of many antifungal drugs.

Objective: This study was conducted to assess the significance of Candida spp. as the causative agent of symptomatic CAUTI
in medical ICU patients and perform microbiological characterisation of Candida and their antifungal susceptibility pattern.

Methods: A total of 100 patients admitted in medical ICU and put on Foley’s catheter were included in the study and followed
up for the development of symptomatic CAUTI. The urine samples from the catheter were collected on day 1 and then on day
3,5,7,10,14 and every weekly till the patient was discharged, expired, catheter removed or developed bacteriuria or candiduria.
The samples positive for Candida spp. were identified and processed as per standard guidelines.

Results: In this study, it was found that 23% (6/26) of the symptomatic CAUTI| was caused by Candida spp. Candida species
comprised 15% of the causative organisms. Among the candida species, non-albicans Candida spp. contributed to 83.3% of
the isolates and only 16.7% of isolates were Candida albicans. All Candida isolates were sensitive to fluconazole, voriconazole,
amphotericin B and itraconazole.

Conclusion: Symptomatic catheter associated urinary tract infection with Candida spp. is becoming increasingly common.
Among Candida spp., non-albicans Candida is emerging as the predominant pathogen causing CAUTI.
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INTRODUCTION

tract or can include otherwise unexplained systemic manifes-
tations, such as fever?. The accepted threshold for bacteriu-
ria/candiduria varies from 10°colony forming units per mil-
lilitre (cfu/mL) to 103 cfu/mLP. The choice of antifungals is
also controversial due to low urinary concentration of many
antifungal drugs®]. This study was conducted to assess the
significance of Candida spp. as the causative agent of symp-
tomatic CAUTI in medical ICU patients and perform micro-
biological characterisation of Candida and their antifungal
susceptibility pattern.

Catheter associated urinary tract infection (CAUTI) is the
most common hospital acquired infection which accounts for
more than 80% of nosocomial urinary tract infections (UTIs)
(1, The risk factors associated with CAUTI in adults mainly
include intensive care unit (ICU) admission, broad-spectrum
antibiotics, diabetes mellitus, increased age, and female sex:
(231 The microorganisms causing CAUTI range from Gram
negative bacteria to Gram positive cocci to Candida. UTI
in hospitalised patients due to Candida spp. is becoming
increasingly common in ICU setting!*”. There is always a

dilemma as to differentiate colonisation from true infec-
tion and whether to treat candiduria or not®®!. Symptomatic
CAUTI is considered when symptoms / signs consistent with
UTI exists along with candiduria in a catheterized patient ..
The signs and symptoms either are localized to the urinary

MATERIALS AND METHODS

Approval of the Institutional Ethics Committee was ob-
tained before starting the study. Informed written consent
was taken from all the patients included in the study. This
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was a cross-sectional study conducted at the Institute of
Microbiology, Madras Medical College in association with
Medical ICU, Rajiv Gandhi Government General Hospital,
Chennai. It was of one year duration from October 2014
to September 2015 which included a total of 100 patients
admitted to medical ICU. Those who were 18 years and
above and put on Foley’s catheter were included in the
study. The exclusion criteria included patients less than 18
years of age, those catheterised prior to admission in ICU,
those confirmed to have UTI on 1% day and whose Foley’s
catheter was removed or who were discharged before the
3" day of catheterisation.

Data were collected from the patients using a preformed
structured questionnaire. Physical examination findings and
details of clinical diagnosis was also noted. Daily examina-
tion of the patients were done to look for any evidence of
urinary tract infection. The patients were followed till they
developed bacteriuria/candiduria or discharged, expired or
catheter was removed. Patients who were shifted to different
ward were followed for up to 48 hrs for the developments of
symptoms of CAUTI B,

Urine specimens were collected aseptically from the Foley’s
catheter, approximately (minimum) 3ml of urine was taken
as a sample in a flat bottomed universal container. The sam-
ples were taken to laboratory within 1 hour of collection.
Day 1 sample was taken to rule out prior presence of UTI.
The samples were repeated on 3rd, 5th, 7th, 10th, 14th day
and then every weekly until catheter removal, or patient de-

veloped bacteriuria, or until discharge/death of the patient
(1.3]

The patients were diagnosed as symptomatic CAUTI as per
Centre for disease Control (CDC) guidelines January, 2014
which included the development of UTI caused by Candida
spp., with a culture of >10* CFU/ml on a specimen collected
at least 48 hrs after hospital admission and a previous Can-
dida spp.-negative culture .

Direct Gram’s stain of uncentrifuged urine was done to ob-
serve for the presence of bacteria or candida. Detection of
nitrites and leucocyte esterase was done on uncentrifuged
urine using dipstick test. Then the urine sample was centri-
fuged at 3000rpm for 3-5 minutes. A wet mount of the sedi-
ment was done and the number of pus cells / high power field
was counted under 40 x objective. More than 5 WBC/hpf
was considered significant for diagnosing CAUTI [,

The specimens were cultured by semi-quantitative method
using Mac Conkey Agar and Blood Agar as culture medium.
The plates were read after 24 hours of incubation for any
growth, Based on colony morphology on 5% sheep blood
agar and no growth on Mac Conkey agar, the colonies were
suspected to belong to Candida species. Gram stained smear
showed Gram positive budding yeast cell with pseudohypa-

hae. Candida was speciated based on germ tube test as Can-
dida albicans and non-albicans Candida®®. The candida
species were identified on Dalmau plate culture method by
the presence of hyphae, blastoconidia and chlamydospores
1781, Further speciation of Candida was done by sugar fermen-
tation and sugar assimilation tests %%, In sugar fermentation
tests, 2% sugars were used which included glucose, maltose,
sucrose and lactose. For sugar assimilation test, carbohydrate
discs -glucose, maltose, sucrose, lactose, cellibiose, galac-
tose, trehalose, raffinose, xylose, inositol and dulcitol were
placed on the yeast nitrogen agar and incubated for 24-48
hours at 25°C. The assimilation of the particular carbohy-
drate by the yeast was indicated by the growth around the
discs. The pattern of assimilation was noted !,

Speciation of Candida spp. was also done using Candida
Chrom Agar B4, Candida spp. was subcultured onto Sab-
ouraud’s Dextrose Agar and then streaked onto Chrom agar
plate. This was incubated for 48 hours at 37°C and the colour
and morphology of the colonies were noted.

The antifungal susceptibility test was done by disc diffu-
sion method and minimum inhibitory concentration (MIC)
method "%, The drugs fluconazole (25ug) and voriconazole
(1pg) were tested by Kirby Bauer Disk diffusion method on
supplemented Mueller Hinton Agar which contained Muel-
ler Hinton agar supplemented with 2% glucose and 0.5 pg/
ml methylene blue. MIC by microbroth dilution was done for
fluconazole, itraconazole and amphotericin B.

RESULTS

In this study, among 100 patients enrolled, 26 developed
symptomatic CAUTI. It was found that 23% (6/26) of the
symptomatic CAUTI was caused by Candida spp. A total
of 40 organisms were isolated. Majority of the organisms
isolated belonged to Enterobacteriaceae (34.5%) and non-
fermenters (32.5%). Candida species comprised 15% of the
causative organisms.

Among the candida species, non-albicans Candida spp. con-
tributed to 83.3% of the isolates and only 16.7% of isolates
were Candida albicans.

Among non-albicans Candida, 2 patients had Candida tropi-
calis and one patient each had Candida krusei, Candida par-
apsilosis and Candida glabrata isolate.

All Candida isolates were sensitive to fluconazole, voricona-
zole, amphotericin B and itraconazole.

DISCUSSION

Catheter associated urinary tract infection is the commonest
device associated nosocomial infection. The rate of device
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associated infections shows variation in India. According to
a study conducted by Angshuman Jana et al (2015) U2, the
incidence was 31.85%. A study by Priya Datta et al (2014)
131 found the CAUTI rate as 10.75% , by Kamat et al (2009)
14 as 33.6%, and Al Jebouri et al (2006) '*1as 28.1 %. In
this study, out of 100 patients, 26 patients were diagnosed to
develop symptomatic CAUTI during their course of hospi-
talisation. Therefore, the incidence was 26% and the CAUTI
rate was calculated as 25.67 per 1000 catheter days.

It is thought that candiduria is very common in hospitalised
patients ['¢171%1%1 and is mainly due to antibiotic usage (%
In one of the point prevalence survey done in 228 hospitals
from 29 European countries, 9.4% of nosocomial UTIs were
found to be caused by Candida spp. The incidence of can-
diduria varies with hospital setting and is most common in
ICUs ™ and among those in burn units B4, A study conduct-
ed by N. Febre et al (1999) found Candida spp. in 18.6% of
urine specimens from patients with indwelling urinary cath-
eters in ICU. Other studies report that 11 to 30% of nosoco-
mial UTIs are caused by Candida ?**3). In the present study,
23% of the symptomatic CAUTI in medical ICU was caused
by Candida spp. and it comprised 15% of the total causative
agents.

In most studies, C. albicans dominates and accounts for 50%
to 70% of all Candida-related urinary isolates, followed by
C. glabrata, and C. tropicalis, which is the third most com-
mon species 2!, In a large multicentre study from Spain,
C. albicans was recovered in 68%, followed by C. glabrata
(8%) and C. tropicalis (4%). However, various studies show
a steady increase in the incidence of non-C. albicans strains
producing nosocomial infections such as those conducted by
De Francesco MA et al (2007) 2%, Horn DL et al (2009),
and Xess I et al (2007) % In a study conducted by Manisha
Jain et al (2011) 7, non-albicans Candida spp. (71.4%) was
the predominant pathogen causing CAUTI. Similar findings
were seen in this study. Among Candida isolates, non-albi-
cans Candida spp. emerged as the predominant isolate ac-
counting for 83.3%. These included Candida tropicalis (2),
C. parapsilosis (1), C. krusei (1) and C. glabrata (1).

Antifungal susceptibility in candiduric patients depends
largely on the infecting strains. In this study, all Candida
isolates were sensitive to fluconazole, voriconazole, ampho-
tericin B and itraconazole.

CONCLUSION

Symptomatic catheter associated urinary tract infection
with Candida spp. is becoming increasingly common. It is
usually difficult to ascertain the difference between Can-
dida colonization and infection. Diagnosis mainly depends
on the symptoms of UTI along with pyuria and high colony

Candida counts in the urine. Among Candida spp., non al-
bicans Candida is emerging as the predominant pathogen
causing CAUTI. Based on clinical setting, the relevance of
candiduria must be determined and appropriate decision
should be taken for the need of antifungal therapy. There
is a need for further studies to determine regime for such
patients so as to address some of the unanswered questions
of when to treat, whom to treat and how long to treat.
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Table 1: Descriptive analysis of Organism isolated in study group (N=40)

Candida Species

Gram negative bacilli

Enterobacteriaceae
Non-fermenters

Gram positive organisms
Total

6 15.0

14 345

13 32.5

7 17.5
40 100.0

Table 2: Descriptive analysis of Candida spp. isolated in study group (N=6)

Candida albicans

Non-albicans Candida
Total

1 16.7
5 833
6 100.0
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Table 3: Descriptive analysis of various species of Candida isolated in study group (N=6)

Candida albicans 1 16.67
C.tropicalis 2 33.33
C.krusei 1 16.67
C.parapsilosis 1 16.67
C.glabrata 1 16.67

Table 4: Descriptive analysis of drug sensitivity for Candida spp. in study group (N=6)

Fluconazole* 0(0.0%) 5 (100.0%)
Voriconazole 0 (0.0%) 6 (100.0%)
Amphotericin B 0 (0.0%) 6 (100.0%)
Itraconazole 0 (0.0%) 6 (100.0%)

*: intrinsic resistance for C.krusei

Figure 1: Speciation of Candida spp in Candida Chrom agar.

Candida albicans
C.tropicalis
C.krusei

C.parapsilosis

H B B » BN

C.glabrata

Figure 2: Pie chart of Candida species isolated distribution in study group (N=6).
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