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ABSTRACT

Introduction: Candiduria in catheter-associated urinary tract infection (CAUTI) is most challenging because of the emergence
of extreme drug-resistant infections especially in critically ill patients of medicine Intensive Care Unit (MICU) in a tribal-dominated
rural tertiary care centre.

Objective: The study aims to find out the incidence, risk factors and their impact on candiduria in CAUTI in the tribal-dominated
rural tertiary care centre.

Methods: This prospective study was conducted in MICU of SLNMCH, Koraput(Odisha) from March 2019 to February 2020. It
included confirmed cases of CAUTI, diagnosed as per standard Centre’s for Disease Control National nosocomial infection and
diagnosed cases of candiduria. Demographic and clinical data of these patients were collected. Under all aseptic conditions,
urine was collected transurethral and sent for microscopy and culture and sensitivity to the microbiology laboratory.

Results: In our study, the incidence of candiduria in CAUTI was 19.5%.These cases were more common in the tribal population
(88.9%), female gender(75%), age more than 40 years and up to 60 years(62.5 %), duration of the catheter up to 7 days(62.5%),
low socioeconomic status(62.5%) Staphylococcus aureus being the commonest associated microorganism(37.5%), followed by
E coli(25%) and type 2 diabetes mellitus(50 %) being the most common morbidity.

Conclusion: Our analysis precisely of this Tribal population, brings several important and unique findings(risk factors of multi-
organ involvement) than other study and population, which will modify or add in the development of some new or update guide-
lines that might help critical care physicians in dealing with these patients on multiple organs support, and reduce morbidity,
mortality in the ICU.

Key Words: Catheter-associated urinary tract infection (CAUTI), Medicine Intensive Care Unit (MICU), Urinary tract infection (UTI),
Diabetes mellitus (DM), Sickle cell anaemia (SCA), Device associated infection (DAI)

INTRODUCTION

ing problem and common due to candida infections. Incidence

of candiduria is about 10-20% of nosocomial infection.
Catheter-associated urinary tract infections (CAUTI) is the

most common hospital-acquired infection and account for
about 80% of nosocomial infections.! The important risk fac-
tors for CAUTI are ICU admissions, diabetes mellitus, fe-
male gender, increasing age, more duration of Transurethral
indwelling urinary catheterization, broad-spectrum antibiotic
therapy, associated infections.>* CAUTI in critically ill pa-
tients of medical Intensive Care units is becoming an increas-

In MICUs, the incidence of candiduria is about 20% of UTI
and second to E. coli.* Candiduria is common in patients
with transurethral indwelling urinary catheterizations in the
MICU. Candida albicans is the most common yeast isolated
in patients with CAUTIL.?

There are three presentations of candiduria: (1) Coloniza-
tion or contamination and usual presentations of candida,
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asymptomatic(most common presentation), (2) UTI- cystitis
or pyelonephritis and (3) systemic infection mostly in criti-
cally ill and immunocompromised patients.® The incidence
of candida is about five to ten times in hospitalized patients
than in the general population due to the presence of risk
factors and still more in the critically ill patients of medi-
cal Intensive Care Centre. In hospitalized patients, the com-
mon cause of secondary healthcare-associated infection is
catheter-related urinary tract colonisation. Candiduria is an
unavoidable condition in 50% of cases, where catheteriza-
tion is more than 5 days.’

The indwelling urinary catheters are more commonly as-
sociated with biofilm formation in the mucosal surface
and surfaces of catheters, consisting of complex enclosing
microcolonies of candida Albicans, hyphae and pseudohy-
phae. Biofilms are usually resistant to antifungal therapy, for
which the indwelling urinary catheters are to be removed or
replaced or antimicrobial urinary catheters are to be used
with the management of associated risk factors.?

We know, what are the potential risk factors and pattern of
the microbiological profile of CAUTI, in the ICU of Rural
and Urban area tertiary care centres. But we do not have any
knowledge or any recent studies describing the factors that
influence candiduria in CAUTI in especially Tribal people.
Unawareness, lack of health consciousness and living style,
make them more prone to infection leading to more ICU ad-
mission, morbidity and mortality. Here we tried to explore
the factors (demographic as well as risk factors ) responsi-
ble for more incidence and their influence on candiduria in
CAUTI, which vary according to all this. So that, preven-
tive strategies should be planned such as antifungal policy, a
protocol for using the device, health awareness in the ICU to
give quality health care and reduce morbidity and mortality
in tribal people in the ICU of any hospital in Tribal area.

The study aims to find out the incidence, risk factors and
their impact on candiduria in catheter-associated urinary
tract infection in Tribal patients of Medical intensive care
unit in a tribal-dominated tertiary care centre.

MATERIALS AND METHODS

Study Design

This prospective study was carried out in the Medical Inten-
sive Care Unit of SriLaxmanNayak Medical College & Hos-
pital, from March 2019 to February 2020 with the institu-
tional ethical committee approval (02/28.02.2019 ).

Inclusion criteria
1. MICU patients aged > 18 years old. 2. All MICU pa-
tients with a transurethral indwelling catheter for >48
hours.

3. Patients, who are willing to give, an admission urine
sample following catheterization for culture and sen-
sitivity to rule out preexisting UTL.

4. Patients having symptoms with microbiological con-
firmation of pyuria and presence of Candida spp.

5. Patients with risk factors as Diabetes mellitus and
Sickle cell anaemia,6. Who is willing and signed the
consent form to take part in the study.

Exclusion criteria
1. Patients with pre-existing UTI, 2. Presence of signs
and symptoms of CAUTI within 2 calendar days of
catheterization. 3. Patients who used antibiotics more
than 2 weeks before the time of the study, 4. Risk fac-
tors other than DM and SCA.

Study population

The study population was all adult patients, aged >18 years,
admitted to MICU with different complaints with an in-
dwelling urinary Foley’s catheter, more than 48 hours dur-
ing their admission, in a Tribal tertiary care centre. between
the study period from April 2019 to March 2020, developed
features of symptomatic urinary tract infection following
catheterization were enrolled in the study. It included con-
firmed cases of CAUTI, diagnosed as per standard Centre
for Disease Control National nosocomial infection and diag-
nosed cases of candiduria.

Sample collection & Processing

Urine was collected transurethrally without disconnecting
the closed drainage system at any point of time with a ster-
ile needle and syringe and the distal 5 cm of the aseptically
removed urinary catheter was cut and sent to the microbi-
ology laboratory. The urine samples and the catheter were
sent to the laboratory within 1h of collection. The urine
samples were processed as microscopy, culture identifi-
cation and antibiotic susceptibility testing by the routine
standard laboratory procedure in the microbiology labora-
tory. Urine microscopy was performed on the centrifuged
catheter urine specimen. Urine Culture was done with the
standard cultured method as appropriate for urinary patho-
gens. A positive fungal culture was defined as isolation of
fungi with >10° CFU/ml on a specimen collected at least
48 hrs after hospital admission and >10° CFU/ml of urine
in non-catheterized and catheterized samples, respective-
ly. The specimens were cultured by a semi-quantitative
method using Mac Conkey Agar and Blood Agar as culture
medium. The plates were read after 24 hours of incuba-
tion for any growth[1]. 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 pseudohyphae.
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Data collection

Patient’s demographic and clinical data as age, sex, nutri-
tional status, underlying illness, the severity of the illness
and device utilization (duration of catheterization ), signs
and symptoms of sepsis were recorded. Detailed investiga-
tions were collected.

Statistical Analysis

Microsoft Excel was used for data entry and analyzed with
SPSS software version 20.0. For quantitative variable, me-
dian and for qualitative variable, frequency (percentage)
were used to present the results.

RESULTS

The study was conducted in a 20 bedded medicine intensive
care unit, over one year from April 2019 to March 2020 in
a Tribal tertiary care centre. A total of 190 patients were ex-
posed to an indwelling urinary catheter device for a total du-
ration of 1712 device days. Out of 190 catheterized patients,
46(24.2%) were diagnosed microbiologically as CAUTI
with an incidence of 24.2%. Whereas, the DAI rate in 33
Tribal patients associated with CAUTTI in our study, was 19.2
per 1000 device days with an incidence of 17.3%.0f these 46
cases of CAUTI, candiduria was present in 9 cases with an
incidence of 19.5%. (Table 1).

According to the type of patients who developed CAUTI
due to Candiduria in our MICU, Tribals were 8 (88.9% ) and
Nontribals were 1 (11.1%). ( Table-1) Female Tribal patients
6 (75%) were affected more as compared to males 2(25%).
Whereas in age factor, tribal patients with candiduria in 1
(12.5%) case under >20-40 years, 6 (75%) cases in >40-60
years and 1 (12.5% ) case in above 60 years old respectively.
Depending upon the Socioeconomic status, most of the tribal
patients 5 (62.5%) were under low socioeconomic status
group than 2 (25%) in medium and 1(12.5%) in the high-
status group (Table 2).

Over one year, in the trend in the microbiological profile of
CAUTI in Tribal patients, the most common gram-positive
pathogen was Staphylococcus aureus 10 (30.3%) followed
by CONS 2(6.0%) and Streptococcus Pneumonae 2 (6.0%).
Whereas in gram-negative bacilli, E. coli 8 (24.2%) were the
most common pathogen followed by Klebsiella pneumonia
3 (9.0%), Pseudomonas aeruginosa 2 (6.0%) and Acineto-
bacter baumannii 1(3.0%) . Candida Albicans was the only
common fungal pathogen accounting for 5(15.1%) (Table 3).

Duration of urethral catheterization up to 7 days were 6 cases
(62.5%), more common in compared to duration more than
7 days and up to 14 days (37.5%, Table 4).

Length of ICU stay was another risk factor to develop can-
diduria in CAUTI in our study, according to which 5(62.5%)

patients stayed for 7-14 days, 2 (25%) for less than 7 days
and 1(12.5%) stayed for more than 14 days (Table 5).

Single infections with microorganisms were less common in
2 cases (22.2%) as compared to mixed infections with micro-
organisms in 6 cases (77.8%) associated with Candiduria in
CAUTI (Table 6).

The bacterial pathogens isolated in our study, in association
with candiduria in CAUTI were Staphylococcus aureus 3
cases (37.5%) the commonest organism followed by E.coli
and Streptococcus pneumonia 2 cases (25%) in each (Table
7).

Considering the risk factors associated with candiduria in
Tribal patients, in the study, Type-2 Diabetes Mellitus in 4
(12.1%) cases, Sickle cell anaemia in 2 (25%) cases, Hyper-
tension and Chronic kidney disease in 1(12.5%) cases each
(Table 8).

DISCUSSION

Catheter-associated urinary tract infection is a common
healthcare-associated infection especially on critically ill
patients of medical intensive care units. Moreover the pres-
ence of risk factors like type 2 diabetes mellitus, use of
broad-spectrum antibiotics, longer indwelling catheteriza-
tion, increase the development of urinary tract infection in
catheterized patients. Many times, opportunistic organisms
like candida Albicans colonize on urethral catheters leading
to Candida associated UTI and other complications like can-
diduria, a more dangerous condition as described by Kauff-
man et al.?

The Incidence of CAUTT in our study was 24.2%, which was
less than the findings of 29.55% in one study by Sawsan et
al.? In their study, they considered patients from both Ward
and ICU, so their incidence was high because of the large
sample size as compared to our study in MICU only. Where
the incidence of CAUTI due to candiduria was 19.2%, more
than the rate of catheter-associated candiduria 0.7% or 0.4
per 1000 device days in one study by Deorukhkar et al.'?

In our study, it was revealed that candida in CAUTI (19.5%)
was the third most common organism next to staphylococci
and E.coli, against the studies showing Candida albicans, the
second commonest pathogen!! and higher than the previous
study showing 10%-15%.%'> As like another study by Dan
Pawader et al,”* Candida Albicans was also the most com-
mon candida spp identified in our study.

Female patients 6 (75%)cases were more affected in our
study due to candiduria, as noted same by other studies.®!
Candiduria in CAUTI was mostly present in the age group
of more than 40 years and up to 60 years (75 %) compared
to the young age group of Tribal people, which indicates in-
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creasing age is a risk factor, correlated well with the previ-
ous studies.>*! Tribal low socioeconomic group was more
involved (62.5%) due to their poor hygiene practice, living
style and presence of risk factors such as DM and SCA.

The rise in increasing of CAUTI in critical care units is mainly
because of not adopting meticulous aseptic precaution during
catheter insertion, infrequent change of catheter and improper
catheter care."” The presence of indwelling urethral urinary
catheter is the most important risk factor for the development
of Candida in CAUTL!® Our study stated that most cases
were present with the duration of catheterization up to 7 days
(62.5%) correlated well with another study.” In a French ICU
study, the mean onset of candiduria after ICU admission was
at 17 days, which was in 7 to 14 days in our study, indicates
Candiduria occurs late in the hospital stay.'” It may be, be-
cause of the formation of biofilm in the mucosal surface and
surfaces of catheters of the indwelling urinary catheter.

Mixed infections with other microorganisms (75%) were
more common as compared to the single candidal infections
in Candiduria with CAUTI.? Staphylococci (37.5%) was the
most common associated microorganism, followed by E
coli (25%), Streptococci (25%) and Klebsiella(12.5%). Our
results in favour of some studies, where it was found that
mixed-species biofilms consisting of C. Albicans and Staph-
ylococcus epidermidis, a common agent of catheter-related
infections. Scanning electron microscopy revealed numer-
ous physical interactions between the common organisms
staphylococci, Streptococci and both yeasts and hyphae in
mixed-species biofilms.'®!?

Platt et al,? in their study, documented, presence of diabetes as
a risk factor for CAUTI due to two possibilities: an increased
prevalence of perineal colonization by potential pathogens
and an increased ability of the urine of some patients with dia-
betes to support microbial growth. In our study, Type 2 dia-
betes mellitus was an important risk factor for candiduria in
CAUTI, accounting for 50 % of cases which correlates well
with another previous study,””"* followed by Sickle cell anae-
mia in 25% cases, Chronic kidney disease in 12.5% cases.
Candiduria is a relatively rare finding in a structurally normal
urinary tract.”! when kidneys are the most common site of dis-
seminated candidiasis.**** Concomitant candidemia can occur
in up to 8% of such patients.?*

However some limitations of our study, first the study group
was small and the results have to be confirmed with the larg-
er study groups. Second, Candida isolates were not identified
up to species level. Third, Antifungal susceptibility was not
tested in our study.

CONCLUSION

Candida Albicans is the most common cause of nosocomial
fungal catheter-associated urinary tract infection (CAUTI).

In the present study, Our analysis precisely of this Tribal
population brings several important and unique findings(risk
factors of multi-organ involvement) than other study and
population, which will modify or add in the development of
some new or updated guidelines that might help critical care
physicians in dealing with these patients on multiple organs
supports, in the ICU. With the knowledge of the antibiotic
resistance pattern of these pathogens, a new antibiotic policy
will be developed to start antifungal empirically, thereby re-
duce the length of ICU stay, morbidity and mortality in these
Tribal patients in the MICU of Tribal tertiary care centre.

We propose that a large clinical trial should be carried out
over these population to investigate risk factors, the cause
of mixed infection affecting multiple organs, the antifungal
pattern and the prevention of Candiduria in CAUTI.
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Total number of Patients in the MICU studied
Total Number of Patient developed CAUTI
Incidence of CAUTI in Total

Total Number of Tribal Patient developed CAUTI

Device-associated infection rate in Tribal Patients

Total no of Patients having Candiduriain CAUTI
Incidence of Candiduria in CAUTI

Type of Patients having Candiduriain CAUTI

Tribal
Nontribal

190

46

24.2%

33 (17.3%)
19.2/1000 days
9

9/46 (19.5%)
8 (88.9%)
1(11.1%)

Table 2: Distribution Patients according to Sex, Age, Area and Socioeconomic status

Patients

Sex

Age

Socio-economic status

Female

male

Upto 20 yrs
>20-40 YIS
>40-60 yrs
>60yTS
Low
Medium

High

Number Percentage (%)
6 75%
2 25%
0 00
1 12.5
6 75
1 12.5
62.5
25
1 12.5
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Table 3: Spectrum of Pathogens in Tribal Patients having CAUTI
Type of Organism (n(46)=%) TotalPatients having Tribal Patients having CAUTI

(Single Infection) CAUTI (N=46 (%) Number (N=33) Percentage
Bacteria (37/46 CONS 3 (6.5%) 2 6.0%
(80.4%) Staphylococcus aureus 12(26.0%) 10 30.3%
Streptocococcus pneumoniae 3 (6.5%) 2 6.0%
E.Coli 1 (23.9%) 8 24.2%
Klebsiella pneumoniae 5 (10.8%) 3 9.0%
Pseudomonas aeruginosa 2 (4.3%) 2 6.0%
Acinetobactor baumannii 1(2.1%) 1 3.0%
Fungal (9/46) Candida albican 9 (19.6%) 5 15.1%

Table 4: Distribution of cases according to Duration of catheter Days in Candiduria

Duration of catheter (Days) Number Percentage (%)
Upto 7 5 62.5

>7-14 3 375

>14 o 0

Table 5: Distribution of cases according to Length of ICU stay in Candiduria

Length of ICU stay Number Percentage (%)
<7 days 2 25

ays 5 62.5

>14 days 1 12.5

Table 6: Percentage of Mixed/Single infections in Candiduria

Mixed / Single infections Number Percentage (%)
Mixed 6 75
Single 2 25

Table 7: Spectrum of microorganisms associated in candiduria in CAUTI in the MICU

Types of microorganisms Number Percentage (%)
Streptococcus pneumonae 2 25
Escherichia coli 2 25
Staphylococcus aureus 3 37.5
Klebsiella pneumonia 1 12.5

Table 8: Morbidities associated with Candiduria in CAUTI in MICU

Morbidities Number Percentage(%)

Type-2DM 4 50%

Sickle cell anemia 2 25

Hypertension 1 12.5

Chronic kidney disease 1 12.5
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