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Abstract

Background:Catheter-associated urinary tract infections (CAUTIs) are some of the most common hospital-acquired
infections (HAIs). Prolonged hospitalization, invasive devices such as catheters, and irrational use of antimicrobial
agents are believed to be the major causes of high rates of HAIs. Infections such as pyelonephritis, urethritis, cystitis,
and prostatitis are the main concerns in catheterized ICU patients. In these cases, Gram-negative bacteria are the most
common bacteria. Aim and objective: The present study was undertaken to determine the frequency, antibiograms,
disease pattern, and risk factors involved in providing an advocacy recommendation to prevent CAUTI. Material and
method: The present study comprises 100 subjects of both ages and sexes whom clinically confirmed cases of CAUTI,
with an age group ranging from 18 to 70 years. The present study provides CAUTI incidence rates in a tertiary care
hospital in Index Medical College Hospital and Research Centre, Indore (M.P.)Furthermore, information on the risk
factors of common associated CAUTI causative organisms and their antibiogram patterns are also presented. Result:
CAUTI was reported only in 70 patients. Klebsiella pneumoniae (20%) was the predominant isolate, with Serratia (3%)
and Providencia (3%) species being the least common isolates in this study.Conclusions : This study provides vital
information that can be used to formulate an effective antibiotic stewardship program that can be implemented
throughout the kingdom.

Keywords: catheter-associated urinary tract infection (CAUTI); Klebsiella pneumoniae, Proteus mirabilis,
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Introduction

Catheter-associated urinary tract infections (CAUTIs) are the most common hospital acquired infections (HAIS).
Prolonged hospitalization, use of invasive devices such as catheters, and irrational use of antimicrobial agents are
believed to be the major causes of higher rates of HAIs [1]. It is estimated that infections in acute care units in hospitals
represent more than 30% of annual infections [2]. Central line-associated bloodstream infections (CLABSIS) are the
most common hospital-acquired infections related to invasive devices [3], followed by catheter-associated urinary tract
infections (CAUTIs) and ventilator associated pneumonia (VAP) [4]. During hospitalization, indwelling urethral
catheters account for about 80% of urinary tract infections [3]. However, catheter placement is not the main reason for
the development of UTIs. Catheters may facilitate colonization of the urinary bladder due to poor catheter placement,
prolonged catheterization, poor aseptic technique, poor hand hygiene, and poor sepsis of the urethral orifice opening.
Hence, catheters are the most common source of infection [5]. For each patient, the test result and frequency of a
urinary tract infection can differ significantly, depending on age, comorbidity, and socioeconomic status. Gram-
negative bacteria, such as Escherichia coli, Klebsiella spp., Proteus mirabilis, Pseudomonas aeruginosa, and
Citrobacter spp., are the predominant isolates in urinary tract infections. Gram-positive bacteria such as Staphylococcus
aureus and Enterococcus species are the most common [6,7]. On the other hand, secondary hospital-acquired
bloodstream infections may occur post catheter-associated urinary tract infections, as 17% of nonsocial bacteria
emerges from urinary tract infections, with an associated mortality of 10% [8]. Moreover, asymptomatic bacterial
(presence of a significant bacterial count, i.e., >105 CFU/mL in a well-collected urine sample with aseptic precautions
from a patient with no signs or symptoms of urinary tract infection) is very common in clinical practice [9]. However, it
is associated with a low number of sequel and low morbidity, and in the majority, it is self-limiting except in pregnant
women where asymptomatic bacterial should be treated. The most common signs and symptoms of urinary tract
infections are fever, flank pain, supra pubic pain, dysphoria, urinary urgency, and hematuria. Long-term hospitalization
infer able to device related infections should be an avoidable situation; moreover, there is an increase in treatment costs
and risk of lethality for patients whenever it occurs. The present study was undertaken to determine the frequency,
antibiotics, disease pattern, and risk factors involved and to offer an advocacy recommendation for preventing CAUTIs
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MATERIALS AND METHOD

The study was conducted in Index Medical College Hospital and Research Centre, Indore (M.P.) , Department of ICU.
Ethical clearances were obtained from the Institutional Ethical Committee and written informed consent was taken from
all the cases and controls, before carrying out the study.

Subject Selection

The present study comprises 100 subjects of both ages and sexes whom clinically confirmed cases of CAUTI, with an
age group ranging from 18 to 70 years. . The present study provides CAUTI incidence rates in a tertiary care hospital in
Index Medical College Hospital and Research Centre, Indore (M.P.) The patients under treatment were also included as
cases. Patients with renal failure, Pregnant and other malignancies have been excluded from this study.

Sample Collection
For quantitative microbiological culture, 10 mL of midstream urine sample was collected from the catheter tube using a
sterile disposable syringe in a sterile universal container from each patient.

Sample Analysis

Patient information, including demographics (age, sex), clinical data, type and cause of admission, risk factors,
comorbidity, causes of urinary cauterization, antibiogram, and outcome of CAUTI management, was collected from the
medical record files. No personally identifiable information was retrieved.

Statistics Analysis

Occurrence of symptomatic CAUTI was taken as primary outcome. Various personal (age, gender, etc) and clinical
parameters (type of disease, steroid use, etc) of the patients were considered as explanatory factors. Descriptive analysis
of all the explanatory and outcome parameters was presented as frequencies and percentages. The association between
explanatory and outcome variables was analyzed by calculating odds ratios and their 95% confidence intervals.
Statistical significance of this association was analyzed using chi square test. Microsoft excel and IBM SPSS version 21
were used for analysis.

RESULTS:

In this study, total of 100 patients were enrolled and included in the final analysis.

Table : Incidence of symptomatic CAUTI

Total Number of cases with Symptomatic CAUTI 28 (28%)
Total Duration of catheterisation (days) 1040
Symptomatic CAUTI rate per 1000 catheter days 28/1040*1000=26.92

The incidence rate of CAUTI per 1000 catheter days was calculated as 26.92 cases in the study
population.

Table : Descriptive analysis of age-wise distribution in study group (N=100)

Age Groups Frequency Percent
18 to 30 yrs 33 33.0
31to40 yrs 24 24.0
41to 50 yrs 18 18.0
51to 60 yrs 11 11.0
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The age distribution of the participants showed, maximum proportion (33%) of subjects belonging to 18 to 30
years. The proportion of subjects with age between 31 t040 years, 41 to 50 yrs, 51 to 60 years, 61 to 70 yrs and 71
to 80 yrs was 24%, 18%, 11% 10 and 4% respectively.

Fig : Pie chart of age groups distribution in study group (N=100)
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Table: Descriptive analysis of

ender distribution in study group (N=100)

Gender Frequency Percent
Male 57 57.0
Female 43 43.0

Males constituted 57% and females contributed 43% of study subjects.

Fig: Bar chart of gender distribution in  study group (N=100)
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Table: Descriptive analysis of CAUTI parameters in study group (N=100)

Parameter Frequency Percent
I. Symptomatic CAUTI

Yes 28 28.0

No 72 72.0

1. Day of development of Symptomatic CAUTI (N=28)

10 5 17.85
14 21 75.0
21 2 7.14

A total of 28 (28%) of subjects developed symptomatic CAUTI during the hospital stay.Out of symptomatic
CAUTI, majority 21 (75%) developed it on 14th day, followed by 5(17.85%), who developed on day 10.
Remaining 2(7.14%) subjects developed CAUTIlon 21st day.

Table: Descriptive analysis of Organism isolated in study group (N=42)

Frequency Percent

Organism Isolated
Candida Species 6 14.28
Gram negative bacilli

Enterobacteriaceae 14 33.34

Non-fermenters 13 30.95
Gram positive organisms 9 21.43
Total 42 100.0

Majority of the organisms isolated belonged to Enterobacteriaceae (33.34%) and non- fermenters (30.95%).
Candida species (14.28%) and Gram positive organisms (21.43%) contributed to the remaining portion of the
organisms.
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Fig: Pie chart organism isolated distribution in study group (N=42)
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Table: Descriptive analysis of Organism isolated in study group (N=42)

Frequency Percent
Organism Isolated
Candida species 6 14.28
Enterobacteriaceae
Escherichia coli 6 14.2
Klebsiella oxytoca 1 2.38
Klebsiella pneumoniae 7 16.67
Non-fermenters
Pseudomonas aeruginosa 10 23.80
Pseudomonas stutzeri 2 4.76
Pseudomonas fluorescens 1 2.38
Gram Positive organisms
Staphylococcus aureus 3 7.14
Enterococcus faecalis 6 14.28
Total 42 100.0
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Fig: Pie chart for distribution of organisms isolated in study group (N=42)
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Pseudomonas aeruginosa was the most common isolate (30.95%) followed by Klebsiella pneumoniae
(16.67%), Enterococcus faecalis (14.28%), Escherichia coli (14.2%) and Candida spp. (14.28%). Other
isolates were Pseudomonas stutzeri (4.76%), Klebsiella oxytoca (2.38%), Pseudomonas fluorescence
(2.38%). and Staphylococcus aureus (7.14%).Catheter associated urinary tract infection is the
commonest device associated nosocomial infection. A total of 100 patients admitted in medical ICU
were enrolled in the study and followed up for the development of CAUTI. In this study, only
symptomatic cases were included under CAUTI.

The rate of device associated infections shows variation in India. According to a study conducted by
Angshuman Jana et al (2015) [10], the incidence was 31.85%. Another study by Neha Garg et al (2015)
[11] found the incidence to be 20%. A study by Priya Datta et al (2014) [12] found the CAUTI rate as
10.75% and 9.08/1000 catheter days by Pooja et al (2014) [13] as 32.14%, by Kamat et al
(2009) [14] as 33.6%, C.M.Poudel et al (2008) [15] as 54% and Al Jebouri et al (2006) [16] as
28.1 %. Habibi et al (2008) [17] conducted a study in AIIMS, Delhi and reported CAUTI as 24% of
nosocomial UTIs, the rate being 11.3/1000 catheter days. Study conducted in ICUs of four Mexican
public hospitals reported CAUTI as 21.79% [18]. A survey conducted to determine the DAIs in the
ICUs of 8 different developing countries reported that CAUTI comprised 29% of all DAIs (19,20). Due
to these wide variations in the incidence, it is important for a hospital to generate its own data for the
implementation on proper infection control programmes.

In this study, out of 100 patients, 28 patients were diagnosed to develop symptomatic CAUTI
during their course of hospitalisation. Therefore, the incidence was 28% and the CAUTI rate was
calculated as 26.92 per 1000 catheter days.

The age distribution of the study subjects showed maximum proportion (33%) of the patients belonged
to 18-30 years. Males constituted 57% and females 43% of the study subjects. In majority of the
patients (87%), total catheter days were in the range of 8-14 days. The indication of catheterisation
was found to be valid in all patients. Among 28 patients who developed symptomatic CAUTI, 21
developed in day 14.A number of risk factors implicated with the development of symptomatic
CAUTI were studied .The p value and Odd’s ratio were calculated by Chi square test to find the
statistical significance (p<0.05) and the strength of association of these risk factors. Age > 50 years
showed increased development of CAUTI, the risk being 1.200 times. The incidence was also higher
among females (34.88%) than males (13.0%). However, in this study age and gender showed no
statistical significance. Similar resultswere seen in studies conducted by Priya et al [21], Meric et al [22]
and Agrawal et al [23].

Duration of catheterisation and length of hospital stay constitute an important risk factor and
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has been cited in studies by Priya Datta et al [24] and Angshuman Jana et al [25]. In this study,
maximum patients (87%) belonged to the category of duration of catheterisation for 8 to 14 days.
Among patients catheterised for 14 days, 75% developed CAUTI and among 2 patients catheterised
till 21 days, 100% developed the infection. Duration of catheterisation 10 >days was found to be
statistically significantas among 45 patients who had catheter for 10 >days, 62.23% developed CAUTL
This is due to the fact that the longer a patient stays in the ICU and catheterised, more are the chances
that he will get colonised with multidrug resistant organisms present in theenvironmental niche.

In this study, the predominant isolates were Gram negative bacilli comprising 64.28% of the
isolates among which Enterobacteriaceae were 33.34% and non-fermenters 30.95%. This finding was
similar to other studies where in GNB constituted the common isolate: Neha Garg et al (80%) [26],
Priya Datta et al (72.61%) [27] and C.M.Poudel et al(66.67%) [28].

The organisms causing CAUTI vary from one geographical area to another and there is changing trend
over a period of time. A prospective study conducted by Tullu MS et al (1998) [29] found the
commonest organism was Escherichia coli. Wazait et al (2003) [30] although reported similar result,
noticed a declining trend over the period time. Enterococcus spp. was isolated as the second commonest
organism. Another study by Taiwo et al (2006) [31] revealed multiresistant Klebsiella spp. as the
commonest isolate followed by Pseudomonas spp., Escherichia coli, Staphylococcus aureus, Proteus
mirabilis and coagulase negative staphylococci. A study by Priya Datta et al (2014) [21] found
Pseudomonas aeruginosa (31.0%) as the commonest isolate followed by Klebsiella pneumoniae
(16.67%), Enterococcus spp.(14.28%) and Escherichia coli (14.2%), Candida spp.(14.28%),
Acinetobacter spp (9.5%) and Morganella morganii (1.1%). Study by Neha Garg et al (2015) [32]
found Escherichia coli as the commonest isolate(40%) followed by Citrobacter koseri (20%),
Staphylococcus aureus (15%), Klebsiella oxytoca (10%), Acinetobacter spp (5%). Pseudomonas
aeruginosa (5%) and Enterococcus faecalis (5%). According to a study by Angshuman Jana et al
(2015) [33], the main pathogen belonged to Enterobacteriaceae among which Escherichia coli was
19.4%. Other organisms included Pseudomonas spp. 19.4% followed by Klebsiella spp. (16.6%),
Staphylococcus and Candida spp.(11%) each.

Other authors also reported Gram-negative bacteria as the most common etiological agents of CAUTI.
However, the predominant bacterial isolate reported in our study was contradictory to many other
studies that reported E. coli as the most common isolate, followed by Klebsiella pneumoniae [34-35].
Moreover, another study conducted by Shiva et al. reported that 69.2% of CAUTIs had a bacterial
origin, and 30% were due to pathogenic yeast [36]. Although Candida is not on the CDC’s list of
pathogens that cause CAUTI, a high proportion of Candidia cannot be ignored. Resistance to
antimicrobial agents has been reported since the beginning of their use and is an emerging global
concern. In our study, all Gram-negative isolates showed great variation in sensitivity patterns.
Klebsiella pneumoniae showed extreme resistance toward ceftriaxone, tigecycline, and TEG (80%),
whereas 66.7% of the isolates were resistant to nitrofurantoin, aztreonam, cefuroxime, and cephalothin.
Moreover, it showed high sensitivity against amikacin (100%), gentamicin (86.7%), and imipenem
(86.7%). These patterns are in agreement with the reports of other authors [37,38]. Against
aminoglycosides, we noted that most of the K. pneumoniae bacteria were far more susceptible to
amikacin (100%) than to gentamicin (86.7%).

Conclusions

The present study provided CAUTI incidence rates in Index Medical College Hospital and Research
Centre, Indore (M.P.). A similar situation may exist in other government hospitals in Saudi Arabia.
Furthermore, information on the risk factors of common associated CAUTI causative organisms and
their antibiogram patterns were also presented. This study has significant clinical implications for
patient treatment. It provides vital information that can be used to formulate an effective antibiotic
stewardship program that can be implemented throughout the kingdom.
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