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ABSTRACT

Objective: Catheter-associated urinary tract infections (CAUTI) is the most common HAI which leads to increased hospital stay and morbidity. The
study aimed to compare the incidence rates of CAUTI per 1000 catheter days and their antimicrobial susceptibility pattern between ICU and non ICU
and to determine predisposing risk factors, indications, and outcomes of CAUTL.

Methods: A comparative observational study was conducted in ICU and non ICU for a period of 6 months. The sample size of the study was 120. The
data were collected, analyzed in terms of both inferential and descriptive statistics.

Results: The incidence rate per thousand catheter days in non ICU was more as compared to ICU. The significant risk factors associated with CAUTI
were the duration of catheterization and type 2 diabetes mellitus. The majority of the patients were catheterized for indications such as critically ill
and unconsciousness followed by measurement of urine output. The outcomes of CAUTI were increased duration of hospitalization and recovery of
patients. All the Gram-positive and Gram-negative isolates from non ICU were sensitive to piperacillin + tazobactam and meropenem. All the isolates
from ICU and non ICU were resistant to co-trimoxazole.

Conclusion: The urinary catheter is an essential part of modern medical care. Unfortunately, when used inappropriately or when left in place for too
long, it is a hazard to the patient. This study helps to prevent indiscriminate and irrational use of antibiotics which contribute to emerging of drug
resistance strains.
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INTRODUCTION

According to the World Health Organization, a Hospital Acquired Infection
(HAI) is “an infection acquired in a hospital by a patient who was admitted
for a reason other than that infection.”[1]. The most frequent HAI is
catheter-associated urinary tract infections (CAUTI) accounting for 36%,
followed by surgical site infections, central line-associated bloodstream
infections, and ventilator-associated infections [2].

CAUTI is defined by CDC as any urinary tract infection in a patient
who had an indwelling catheter in place at the time of or within 48 h
before onset of infection with at least one of the following signs or
symptoms: Fever (>38°C), urgency, frequency, dysuria, suprapubic
tenderness, costovertebral angle pain or tenderness, and a positive
urine culture of >=10° colony-forming units/ml with no more than
two species of microorganisms [3]. CAUTI constitutes 40-50% of all
hospital infections [4]. The incidence of CAUTI is directly proportional
to the number of catheter days [5]. As the duration of catheterization
in intensive care unit (ICU) is more, the frequency of CAUTI is expected
to be higher.

Risk factors in the development of a CAUTI identified so far are female
gender, obesity, immune deficiency, duration of catheter use, length
of hospital stay, and unnecessary placement of urinary catheters [6].
Duration of catheterization remains a significant factor in predicting
CAUTI and each day of catheterization increases the risk of CAUTI by
3-10% [7]. The most important predisposing factor for CAUTI is the
insertion of the urinary catheter [5,8].

CAUTIs can be caused by several bacterial species including
uropathogenic Escherichia coli (UPEC), Staphylococcus saprophyticus,

Klebsiella pneumoniae, Enterococcus faecalis, Group B Streptococcus,
Staphylococcus aureus, Proteus mirabilis, Pseudomonas aeruginosa, and
Enterobacter spp. However, the most common causative organism for
UTI and CAUTI is UPEC. It is estimated that UPEC is responsible for
approximately 80% of all UTIs [9]. The microbiological profile and
antimicrobial sensitivity pattern of CAUTI vary considerably from time
to time and region to region [10].

CAUTI has been associated with a threefold increased risk of mortality
in hospitals because of the inappropriate use of antimicrobial agents
leading to the spread of antimicrobial resistance and the emergence of
multidrug-resistant uropathogens [11].

The objectives of our study were to compare the incidence rates of
CAUTI per 1000 catheter days between ICU and non ICU patients, to
identify the risk factors and to correlate its relative risk with CAUTI, to
identify the outcomes of CAUTI and indications of catheterization and
to compare the antibiotic sensitivity pattern of uropathogens isolated
from confirmed cases of CAUTI between ICU and non ICU patients.

MATERIALS AND METHODS

Study design and population

We conducted a comparative observational study among 60 ICU and 60 non
ICU inpatients at Shamanur Shivashankarapa Institute of Medical Sciences
and Research Center, Davangere, Karnataka, for a period of 6 months.
Ethical approval for the study was obtained from the Institutional Ethics
Committee of Bapuji Pharmacy College, Davangere, Karnataka.

This study included patients admitted to ICU and non ICU who had the
indwelling catheters in place for at least 48 h and patients of either
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Table 1: Distribution of subjects based on incidence rate per
1000 catheter days in ICU and non ICU

Department Catheter-associated Incidence rate per
urinary tract infections +ve 1000 catheter days

ICU 6 16.17

(n=60)

non ICU 7 20

(n=60)

ICU: Intensive care unit

Table 2: Distribution of cases based on gender

Gender No. of Percentage Catheter-associated Percentage

subjects urinary tract

n=120 infections +ve n=13
Male 80 66.7 10 77
Female 40 33.3 3 23

Table 3: Distribution of cases based on age

Age No: of Percentage Catheter-associated Percentage
(years) subjects urinary tract

n=120 infections +ve n=13
<18 13 11 - -
18-30 10 8 1 7.6
31-40 11 9 1 7.6
41-50 12 10 - -
51-60 19 16 4 31
>60 55 46 7 53.8

H Male

Fig. 1: Distribution of catheter-associated urinary tract infections
cases based on gender
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sex of all age groups. This study excluded all the subjects whose initial
urine culture at the onset of catheterization was positive, intermittent
catheterization, pregnant women, recurrent UTI patients, and patients
transferred from other hospitals with a catheter.

All the data required for the study were collected from the patient’s case
sheets. The patient was followed up till they remove the catheter. The
demographic details, drugs prescribed, details of catheterization, and
culture sensitivity results were recorded in a properly designed data
collection form. All the collected data were analyzed for risk factors,
outcomes of CAUT], indications of catheterization, and for the comparison
of incidence rates and antibiogram among ICU versus non ICU.

Statistical analysis

Allthe collected data were gathered in the form of an excel spreadsheet with
all protected health information that was removed prior to any statistical
analysis. Data analysis was done through IBM SPSS Statistics, Version 23.0.
Pearson correlation matrices were used to evaluate for relationship within
data. p<0.05 was used to determine the statistical significance.

RESULTS

A total number of 120 patients were enrolled in the study. Among that
60 were from ICU and 60 from non ICU. Out of 13 confirmed CAUTI
cases that occurred during the study period, seven CAUTI cases were
from non ICU patients and 6 were from ICU patients. The incidence rate
per thousand catheter days in non ICU was more as compared to ICU
and it was found to be 20 and 16.17, respectively (Table 1).

Out of 120 subjects, 66.7% of the studied population were males and
33.3% were females. The rate of CAUTI was more in males than in females
(Fig. 1 and Table 2).

Most of the subjects belonged to the age group of above 60 years (46%).
The mean age of patients included in the study was 51.49. The incidence
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Fig. 3: Distribution of catheter-associated urinary tract infections
cases based on duration of catheterization
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Fig. 2: Distribution of catheter-associated urinary tract infections
cases based on age

Fig. 4: Distribution of catheter-associated urinary tract infections
cases based on body mass index
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Table 4: Distribution of cases based on duration of

catheterization

Duration of No. of Percentage CAUTI Percentage
catheterization subjects (%) +ve

n=120 n=13
<5 days 41 34.1 1 7.7
5-10 days 71 59.2 10 76.9
11-20 days 8 6.7 2 15.4
21-30 days - - - -
>30 days - - - -

Table 5: Distribution of cases based on BMI

BMI category No: of Percentage Catheter- Percentage
subjects associated
n=120 urinary tract
infections
+ve n=13
Underweight 22 18.3 1 7.6
(<18.5)
Normal 56 46.7 7 53.9
weight
(18.5-24.9)
Over weight 37 30.8 5 38.5
(25-29.9)

Obesity (>30) 3 2.5 - -

BMI: Body mass index

Table 6: Distribution of catheter-associated urinary tract
infections cases based on their co-morbid condition
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of CAUTI was common in patients above 60 years of age (53%) (Fig. 2
and Table 3).

Majority of the patients were catheterized for 5-10 days and the rate
of CAUTI was more in 5-10 days of catheterization (Fig. 3 and Table 4).

The greater number of subjects included in the study was having
normal weight and the rate of CAUTI was more in normal-weight
patients (Fig. 4 and Table 5).

The most common co-morbidities in catheterized patients were found
to be hypertension and Type 2 diabetes mellitus (DM) in which Type 2
DM was more prominent among CAUTI patients (69.2%) (Table 6).

Duration of catheterization and Type 2 DM had a significant association
with CAUTI, with p=0.04 and 0.01, respectively, whereas age, sex, and
BMI had no significant association with CAUTI (Table 7).

The outcomes of CAUTI were increased duration of hospitalization in
62% of patients and recovery in 38% of patients (Table 8).

The majority of the patients were catheterized for other indications
such as critically ill and unconsciousness, followed by measurement of
urine output (Table 9).

A total of five microorganisms were isolated from 13 cases of CAUTI.
Among the bacterial isolates, Gram-negative bacilli predominate.
Uropathogens isolated from ICU include E. coli, MRSA, methicillin-
resistant coagulase-negative staphylococci, K. pneumonia, and
Pseudomonas species whereas in case of the non ICU, E. coli, Klebsiella,
and Pseudomonas were the isolated organisms (Table 10).

All the Gram-positive isolates from ICU were sensitive to linezolid

Co-morbidity No. .Of Cathe.ter- . Percentage whereas all the Gram-positive and Gram-negative isolates from non ICU
subjects associated urinary . . o
. . were sensitive to piperacillin + tazobactam and meropenem (Table 11).
tract infections +ve
Type 2 diabetes 43 9 69.2 The incidence of antibiotic resistance was high in all the isolated
mellitus ] organisms. All the Gram-positive and Gram-negative isolates from
Hyper.tenﬁlon 43 7 53.8 non-ICU and Gram-positive isolate from ICU were resistant to co-
Chronic kidney 6 3 23 .
. trimoxazole (Table 12).
disease
Is.chemlc heart 6 1 7.6 DISCUSSION
disease
Chronic obstructive 2 1 7.6 CAUTI is the most common nosocomial infection which constitutes a
pu.lmonary disease major source of nosocomial septicemia and related mortality in acute
Seizure . 1 B ' care hospitals. In our study, it was found that the incidence rate of CAUTI
Tuberculosis 1 1 76 per 1000 catheter days is more in non ICU patients than ICU patients.
Table 7: Correlation of risk factors to CAUTI
Age group CAUTI 0dd’s ratio (95% CI) p
+ve n=13 % -ve n=107 %
<18 - - 13 12.4 1.02 (0.97-1.06) 49 (NS)
18-30 1 7.6 9 8.4
31-40 1 7.6 10 9.3
41-50 - - 12 11.2
51-60 4 30.7 15 14.01
>60 7 53.84 48 44.85
Sex
Male 10 76.92 70 65.42 0.57 (0.15-2.19) 0.54 (NS)
Female 3 23.07 37 34.57
BMI 23.63+3 23.35+4.36 0.97 (0.83-1.13) 0.71(NS)
Duration of catheterization
<5 days 1 7.6 40 37.38 1.23 (1.01-1.48) 0.04*
5-10 days 10 76.9 61 57
11-20 days 2 15.38 6 5.6
21-30 days - - - -
>30 days - - - -
Type 2 diabetes mellitus 9 69.2 34 31.77 4.83 (1.39-16.80) 0.01*

*p<0.05 Statistically Significant, p>0.05. NS: Non significant
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The decreased rate of CAUTI in ICU might be due to the increased aseptic
environment than non ICU. A similar study conducted by Zahran et al.
[12]. on the comparison of the incidence rate of CAUTI among ICU and
non ICU patients had found that the incidence rate is more in non ICU.

Risk factors associated with the development of CAUTI include female
gender, age, impaired immunity, co-morbidity, and increased duration

Table 8: Distribution of cases based on outcomes of CAUTI

Outcome CAUTI +ve n=13 Percentage
Died - -

Recovered 5 38
Increased stay of hospitalization 8 62
Complications - -

CAUTI: Catheter-associated urinary tract infections

Table 9: Distribution of cases based on indications of

catheterization

Indications of catheterization No. of subjects Percentage
n=120

Measurement of urine output 25 20.83
Perioperative drainage 1 0.84
Urinary incontinence 6 5
Urinary retention 13 10.84
Others 75 62.5

Table 10: Distribution of CAUTI cases based on bacterial isolates
from ICU and non ICU

Isolated organism No. of CAUTI Total

subjects

ICU NonlICU
Escherichia coli 2 4 6
Methicillin-resistant Staphylococcus aureus 1 1
Methicillin-resistant coagulase -ve 1 - 1
staphylococci
Klebsiella pneumonia 1 2 3
Pseudomonas species 1 1 2

CAUTI: Catheter-associated urinary tract infections, ICU: Intensive care unit
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of catheterization [6]. On the contrary, our study found no significant
association of CAUTI with age, gender, and BMIL. Out of 13 CAUTI
patients, 77% were male and 23% were female. This result was in
concordance with the study conducted by Sandhu et al. [9]. This result
might be due to a greater number of male samples as compared to
female samples received and males are prone to obstructive urinary
lesion especially from benign prostate hypertrophy and stricture
associated with advanced age.

The incidence of CAUTI cases increases with the age of the patient.
This might be due to the age-associated changes in immune function,
exposure to nosocomial pathogens, and increased number of co-
morbidities in the elderly. Garibaldi et al. [13] noted that patients
over the age of 50 years had approximately a two-fold incidence of
bacteriuria and they concluded that advanced age is responsible for the
high prevalence of catheter-associated bacteriuria. Similarly, Kulkarni
etal. [14] found that patients aged 40 years and more were having more
risk of developing CAUTI than those who were aged <40 years.

The duration of catheterization was found to be a significant risk
factor of CAUTI. A similar study was conducted by Leelakrishna and
Karthik [15] also revealed the same result. The longer the catheter
is placed, the higher is the incidence of urinary tract infection. The
incidence of bacteriuria in catheterized patients is directly related to
the duration of catheterization; the daily rate of acquiring bacteriuria
is approximately 3-10%. In our study, we found that the rate of CAUTI
was more in 5-10 days of catheterization.

In the present study, we found that patients with DM had a 4.83 times
more risk of developing CAUTI than those without DM. Various
impairments in the immune system, poor metabolic control, and
incomplete bladder emptying due to autonomic neuropathy may all
contribute to the enhanced risk of CAUTI in these patients. Sugar in the
urine also promotes bacterial growth. This finding is comparable with
the study conducted by Kulkarni et al. [14] and Platt et al. [16] and noted
an increased risk of acquiring infection among individuals with diabetics.

In the present study, the outcomes of CAUTI were increased duration
of hospitalization and recovery of patients whereas a similar study
conducted by Zahran et al. [12] found that the outcomes of CAUTI were
complete recovery among 98.5% of patients.

In most of the studies done in UTI till today, the most common organism
isolated is E. coli. However, there is a reduction in the frequency of E.
coli (although it remains the usual cause) in patients with indwelling

Table 11: Distribution of isolates sensitive toward antibiotics from ICU and non ICU

Sensitive antibiotics Escherichia coli
Staphylococcus

aureus

Methicillin-resistant

Methicillin-
resistant coagulase
-ve staphylococci

Klebsiella pneumonia Pseudomonas species

ICU NonICU ICU

ICU ICU NonICU ICU

Amikacin

Gentamycin

Imipenem

Piperacillin + tazobactum
Meropenem

Linezolid

Vancomycin
Ciprofloxacin
Nitrofurantoin
Norfloxacin

Levofloxacin

Ceftazidime

Tetracycline

Ampicillin - - -
Cefotaxime - - -
Ceftriaxone - - -

N =N
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ICU: Intensive care unit
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Table 12: Distribution of isolates resistance toward antibiotics from ICU and non ICU

Methicillin-resistant
Staphylococcus aureus

Resistant antibiotics  Escherichia coli

Methicillin- resistant
coagulase -ve staphylococci

Klebsiella
pneumonia

Pseudomonas species

ICU NonlICU ICU

ICU

ICU NonICU ICU Non ICU

Cefotaxime
Ciprofloxacin
Co-trimoxazole
Clindamycin -
Doxycycline
Tetracycline
Amikacin -
Levofloxacin 1
Ceftazidime - - _
Ampicillin - - -
Ceftriaxone 1 - _
Nitrofurantoin - - R
Meropenem - - -
Norfloxacin - - -
Gentamycin - - -
Amoxicillin clavulanate - 3 -

N =N
=R R W AN
(RSN L =

N N

R 1 R R
- 1 - R
1 1 - 1

=
!
\

ICU: Intensive care unit

catheters. A similar finding was seen in our study where the most
common isolate was E. coli followed by Klebsiella in ICU as well as non
ICU. This observation seems to agree with several other studies with E.
coli isolation rate ranged from 22% to 40.47% [17].

Regarding susceptibility, all the Gram-positive isolates from ICU were
sensitive to linezolid whereas all the Gram-positive and Gram-negative
isolates from non ICU were sensitive to piperacillin + tazobactam and
meropenem. All the Gram-positive and Gram-negative isolates from
non-ICU and Gram-positive isolates from ICU were resistant to co-
trimoxazole.

CONCLUSION

The urinary catheter is an essential part of the modern medical care.
Unfortunately, when used inappropriately or when left in place for too
long, it is a hazard to the patient. The urinary tract of a catheterized
patient is highly susceptible to severe infection resulting in increased
hospitalization, medication, morbidity and also adds to the financial
burden. This study provides the data on incidence rate, predisposing
risk factors, and the causative microbial flora along with the information
of susceptibility pattern of the organisms. This will help us in the
selection of appropriate antibiotics for therapeutic use and to prevent
indiscriminate and irrational use of antibiotics which contribute to
emerging of drug resistance strains in the environment. The incidence of
CAUTI per 1000 catheter days was more in non ICU as compared to ICU.
Itis widely accepted that the risk for CAUTI is proportional to the number
of days a catheter remains indwelling. Therefore, reduction of indwelling
catheter days is a cornerstone of any CAUTI prevention, in our study, we
found that duration of catheterization and Type 2 DM had a significant
association with CAUTI. All patients with urinary catheters for more than
6 days, aged 60, and above should be checked for UTI symptoms and their
urine should be cultured regularly to diagnose and prevent CAUTI and its
complications. The most important risk factors of CAUTI are improper
indication and duration of catheterization. Although not all CAUTIs can
be prevented, it is believed that the incidence can be reduced through
active surveillance and by the proper management of the indwelling
catheter. Most hospitals do not have strict guidelines for the prevention
of CAUTI. Therefore, the health-care professionals should have adequate
knowledge regarding catheter indications and CAUTI prevention.
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