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Abstract 

Title: A prospective study to determine the occurrence of catheter associated urinary tract infections (CAUTI) 

in intensive care unit patients in a tertiary care hospital. 

Methods: After obtaining institutional ethics committee clearance and written informed            consent, the 

patients getting admitted at our tertiary care hospital, Sapthagiri Institute of Medical Sciences and Research 

Centre,during the period from November 2019 to May 2021, were taken up for the study. 100 patients admitted 

as inpatients to the ICU under the departments of General Medicine, General Surgery, Nephrology, 

Neurosurgery, and Pulmonary Medicine fulfilling the inclusion criteria were included in this study. Urine for 

culture and sensitivity was sent on the day of presentation before catheterization and at the end of 48-72hrs after 

catheterization and reports were compared. 

Results: Out of 100 subjects, 19 had CAUTI in which 9 were male and 10 were female. Majority of the patients 

were in the age group between 50-59years.The most common risk factor for CAUTI in this study was diabetes. 

The most common organism isolated was Candida followed by E. coli (Escherichia coli). The most sensitive 

antibiotic was Nitrofurantoin. 

Conclusion: CAUTI is one the most common Hospital Acquired Infections. The risk factors, proper catheter 

insertion techniques and catheter maintenance need to be followed and kept in mind for all catheterised patients 

to prevent complications. The cultures need to be sent promptly to diagnose initial stages of CAUTI. The 

antibiogram of these cultures need to be checked and appropriate antibiotic needs to be initiated to prevent 

antibiotic resistance. 
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Introduction 

Indwelling catheter is defined as any tube that is 

inserted into the urinary bladder through the urethra 

and does not include supra pubic catheters and 

nephrostomy tubes by The National Health Care 

Safety Network (NSHN)
(3)

. Catheter associated 

urinary tract infection (CAUTI) is the most common 

nosocomial infection accounting for nearly 30-40% 

of all acquired infections 
(4),

 
(5),

 
(6)

. Urinary tract 

catheterization is one of the most frequently 

performed procedures nowadays and the indications 

may be for diagnostic such as obtaining a sample of 

urine for analysis, bladder distension prior to 

ultrasound of pelvis, monitor urine output or 

therapeutic purposes such as acute or chronic 

retention of urine following a surgery. 80% of all 

urinary tract infections are associated with an 

indwelling catheter. In 2015 CDC (Centre for 

Disease Control) defined CAUTI as clinical 

symptoms and laboratory evidence of UTI (Urinary 

Tract Infection) in a patient with an indwelling 
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urethral catheter in place for more than 2 days or 

within 48hrs prior to onset of infection
 (7).

 CAUTI is 

clinically diagnosed by >10
3
CFU (Colony Forming 

Units)/ml of bacterial species in a single catheter 

urine specimen or in a midstream voided urine 

specimen from a patient whose urethral, suprapubic, 

or condom catheter has been removed within 

previous 48hrs. 

CAUTI can range from asymptomatic bacteremic 

urinary tract infection to symptomatic urinary tract 

infection. CAUTI is associated with major morbidity 

and can lead to genitourinary complications such as 

cystitis, pyelonephritis, prostatitis, epididymo-

orchitis and other systemic complications such as 

vertebral osteomyelitis, septic arthritis, endocarditis, 

and meningitis. The importance of CAUTI with 

regards to economic status is shown by the CMS data 

in the United States that estimated the annual cost 

due to CAUTI was between $340 to $450 million
 (8),

 
(9),

 
(10),

 
(11)

. The infectious agents migrate into the 

bladder through the catheter tubing due to the 

improper insertion of the catheter, obstruction of the 

flow of urine, or accumulation of urine in the bladder 

that increases the growth of microbes. The role of 

indwelling catheter in urinary tract infections was 

first reported by Kass in 1957
(12)

 and most studies 

were done in the 1970’s and 1980’s to understand the 

pathogenesis of CAUTI. From 1990 to 2002, 32% of 

all HAIs were accounted to CAUTI. 75% of acquired 

UTIs in the hospital were noted to be associated with 

an indwelling catheter.it is estimated that 6 lakh 

patients develop UTI annually out of which 80% is 

CAUTI and associated complications. There was a 

3% increase in CAUTI between 2009-12. In this 

modern era with innovative technologies and 

improved health care, CAUTI still forms bulk of 

nosocomial infections. This study aims to evaluate 

the factors contributing to catheter related urinary 

tract infections and understand the risk factors for 

implementing prevention strategies in daily care of 

patients to help in decreasing the burden of hospital 

acquired infections. 

Materials And Methods 

Source Of Data: 

IPD of GENERAL MEDICINE Dept. SAPTHAGIRI 

Hospital, SIMS&RC, BENGALURU -560090 

Methods Of Collection Of Data: 

Study Design: 

Prospective Observational Study. 

Study Period: 18 months 

Place Of Study: SIMS&RC Hospital, 

BENGALURU-560090 

Sample Size: 

Formula- N= Za4pq/d2. 

Drp out rate: 0 

Total sample size -100 Sample size is calculated 

using the formula: ƞ = (Zɑ)2pq/d2 

ƞ is sample size. 

p=prevalence (66%). q =100-p = 34% 

d=allowable error. Taken here as 15% of prevalence   

Zɑ=1.96 (95% CI). 

Sample Size =4x66x34/98.01 

The sample size obtained is 91.5 Rounded off to 100. 

Thus, the total sample size is 100. 

Inclusion Criteria: 

1. All subjects admitted into the ICU above the 

age of 18yrs. 

2. Subjects requiring catheterization for more than 

48-72hrs. 

Exclusion Criteria: 

1. Subjects not willing to give informed consent. 

2. Subjects presenting in Urosepsis / UTI. 

3. Subjects previously catheterized or referred from 

an outside hospital 

Methodology: 

After obtaining approval and clearance from the 

institutional ethics committee, all the patients 

fulfilling the inclusion criteria are enrolled for the 

study after obtaining written informed consent.  

Urine for culture and sensitivity is sent on the day of 

presentation before catheterization and also at the end 

of 48-72hrs after catheterization and reports are 

compared. Clinical outcomes are recorded. 

Statistical Analysis: 

The data collected is entered in MS Excel sheet and 

analysed statistically using statistical package for 

social sciences version 20.0. 
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Descriptive and inferential statistics are used to 

modify the data. Appropriate Parametric and non-

parametric tests are also used. 

Results 

Out of the 100 patients fulfilling the inclusion 

criteria, 19 patients developed CAUTI. 

Among the 19 CAUTI patients, 10 were Females and 

9 were Males.

 

Table 1 Total Organisms Isolated 

Organism isolated Number 

Candida 10 

E. Coli 4 

Klebsiella 3 

Enterococcus 2 

No growth 81 

 

Table 2 Most Common Risk Factor for UTI 

Co morbidity Number 

Diabetes 8 

Chronic Kidney Disease 4 

Hypertension 4 

 

Table 3 Most Common Causative Organism of UTI in Diabetics and CKD 

Organism Isolated  Number in 

Diabetics 

Number in 

CKD 

Candida 6 1 

E. coli 1 2 

Klebsiella 1 1 

 

Table 4 Best Suited Antibiotic 

Total Antibiotic Sensitivity 

Nitrofurantoin 6 

Amikacin 4 
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Norfloxacin 3 

Meropenem 3 

Tigecycline 3 

Cotrimoxazole 2 

Colistin 2 

Piperacillin-Tazobactum 2 

Imipenem 2 

Linezolid 2 

Vancomycin 2 

Amoxicillin-Clavulanic acid 1 

 

Discussion 

The Centre for Disease Control (CDC) defines Health 

Care Associated Infections (HAIs) as those that 

develop during hospitalisation but are neither present 

nor incubating upon the patient’s admission to the 

hospital, typically those infections that occur more 

than 48-72hrs after admission
 (28),

 
(29)

. HAI directly 

reflect on the quality care of the healthcare settings. 

CAUTI is one of the commonest HCAIs with 70-

80% of infections being attributable to use of an 

indwelling urethral catheter
 (30),

 
(31),

 
(32)

. The benefits 

of catheters must be weighed against the potential 

adverse effects. Most of the infections follow 

instrumentation of the urinary tract making it the 

most common site of nosocomial infections causing 

significant morbidity, sepsis, and death
 (33)

 

Among the 100 people taken for this study, 19 

patients developed CAUTI which shows that the 

incidence rate of CAUTI in this study is 19%. The 

incidence of CAUTI as reported in literature varies 

from 8.7-59% 
(34),

 
(35)

. 

In a study conducted by Verma S et al, the incidence 

of CAUTI was reported to be 15.95%
 (36)

, while the 

incidence of CAUTI conducted by Ramesh A et al
 

(37)
, was 16% which are like our study. 

Among the 19 positive CAUTI patients, 10 were 

Female and 9 were male. In    general females have a 

stronger prelidiction for CAUTI than males
 (38),

 
(39),

 

(40), (41). 

In a study done by Li F et al in 2019, patients at high 

risk for catheter-associated urinary tract infection 

were female, had a prolonged duration of 

catheterization, had diabetes, had previous 

catheterization, and had longer hospital and ICU 

stays
 (42)

. 

In a study done by Maha Talaat et al in Alexandira 

hospitals, Egypt important risk factors associated 

with acquiring CAUTI were female gender
 (43)

. 

Female gender is a significant risk factor for 

developing UTI
 (44),

 
(45),

 
(46),

 
(47),

 
(48)

. The most 

common age group to develop UTI is the geriatric 

age group due to the immunocompromisation. UTI is 

the second most common infection associated with 

the geriatric population
 (49)

. If not detected in time, it 

can lead to long term sequelae. 

Elderly females are more prone to UTI due to post-

menopausal estrogen deficiency and significant 

increase in postvoidal urine and incontinence due to 

cystoceles or uterine prolapse. In our study the most 
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common age group which developed CAUTI was 50-

59years. 

In a study conducted by Ramesh A et al, patients 

aged >80years developed UTI
 (37)

, which is similar tto 

the study done by Chanda R et al
(50)

. In a study done 

by Anggreiny et al to evaluate risk factors in 

developing CAUTI in ICU Indonesia, Patients aged > 

50 years old (P < 0.03) is significantly associated 

with increased risk of developing UTI
 (51)

. 

The most common risk factor predisposing CAUTI in 

our study is Diabetes Mellitus followed by chronic 

kidney disease (CKD) and Hypertension (HTN). 

Patients with diabetes have impaired granulocyte 

function, increased adherence of uropathogens to 

epithelial cells of bladder. Consumption of few newer 

oral hypoglycemic agents also causes glucosuria 

which also serves as a medium for growth of 

uropathogens. Diabetic patients with indwelling 

catheter affect the synthesis of biofilms and these are 

more susceptible to urosepsis. 

This is also reported by the study conducted by 

Ramesh et al
 (37)

, and also similar studies
 (41),

 
(52)

 
,(53)

. 

A study by Verma S et al observed that the risk of 

CAUTI increases by 1.8 times in diabetics
 (36),

 
(54),

 
(55),

 
(56),

 
(57),

 
(58)

. Strict glycemic control should be 

targetted to prevent CAUTI recurrence and 

progression in diabetics. In a study done by Derya 

Katen et al in Turkey, urinary catheter utilization 

rates, the causative agents for catheter-associated 

urinary tract infection (CAUTI) and their 

antimicrobial susceptibilities in intensive care units 

(ICUs) in 2009 were investigated at Gazi university 

hospital. The most common etiological agents of 

CAUTIs were Candida spp. (34.7%). The most 

frequently 

isolated Candida spp. was C. albicans (52.4%). All 

C. albicans spp. were sensitive to Fluconazole
 (59)

. 

In a study conducted by Mladenovic et al, out of 64 

CAUTI patients, Candida was found to be the most 

common isolate followed by Pseudomonas and 

Klebsiella
(48)

. 

According to the studies by the NHSN in 2006-2007, 

the most frequent pathogens associated with CAUTI 

were E.coli, Candida , Enterococcus and. 

Pseudomonas
(60)

 

An independent study conducted by Tay et al in 

singapore also showed predominant growth of 

Candida species in ICU
(61)

. 

In the current study the most common causative 

organism of CAUTI is Candida followed by E.colo, 

Enterococcus and Klebsiella. Although Candida is 

not included in the CDC list of common 

uropathogens, high percentage of candida causing 

CAUTI cannot be ignored. This can as well be 

attributed to the COVID-19 pandemic. 

In a study by Tashtoush et al in Wayne state 

university, of 99 patients with CAUTI and fever, 44 

(44.4%) had Candida spp. as a pathogen and 55 

(55.6%) had bacteria. The mean age of patients was 

57.3 ± 17.2 and 58.59% were female. 

43.2% of Candida CAUTI patients had diabetes 

compared to 25.5% of bacterial CAUTI ( p= 0.09)
(62)

. 

In the current study, the most common organism 

isolated in diabetes with CAUTI is Candida. 

In a study done by SG Kulkarni et al in MGM 

medical college Aurangabad, Out of 204 patient 44 

were having Renal failure and out of them 22 patient 

(50%) had CAUTI, with P value <0.001. The most 

common organisms isolated are E.coli in (47.36%) 

cases each, Klebsiella (19.20%), Pseudomonas 

(14.10%) and Candida in (8.70%) cases
(63)

. 

In the current study the most comon organism 

isolated from CKD patients is E.coli. 

In a study by Oumer et al in southern Ethiopia, the 

overall incidence of symptomatic CAUTIs was 

39/231 (16.8%). Independent predictors of CAUTIs 

were prolonged (≥7 days) catheterization (AOR = 

3.6, 95% CI = 1.0–12.2), diabetes mellitus (AOR = 

5.3, 95% CI = 1.4–19.6) and insertion of catheter in 

surgical ward (AOR = 3.6, 95% CI = 1.08–12.28). 

The most common bacterial isolates were E. coli 

17/42 (40.5%), Klebsiella species 9/42 (21.4%) and 

Enterococcus species 5/42 (11.9%). High (>80%) 

drug resistance was observed against cotrimoxazole, 

cefoxitin and tetracycline. Ciprofloxacin and 

nitrofurantoin were the most active drugs. The 

overall prevalence of MDR among isolates was 37/42 

(88.1%). Most bacterial isolates 30/42 (71.4%) were 

biofilm producers
 (64)

. 

The organisms E. coli, Klebsiella and Enterococcus 

antibiotic sensitivity ad resistance pattern was studied 
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which showed majority of the E. coli and 

Enterococcus showed sensitivity to Nitrofurantoin 

but only a few Klebsiella were sensitive to 

Nitrofurantoin. 

In the current study the most sensitive antibiotic for 

CAUTI after Fluconazole was Nitrofurantoin. 

Conclusion 

CAUTI is the leading cause of nosocomial infections 

with significant mortality and morbidity. 

This study provides a baseline data on incidence of 

CAUTI in our set up, knowledge on risk factors of 

CAUTI and causative organisms with their 

susceptibility pattern. 

Risk factors such as Female gender, Diabetes should 

be considered among the patients admitted in the ICU 

to reduce the incidence of CAUTI. 

Attention to infection control practices such as 

catheter hygiene, proper catheter insertion protocol 

should be followed by training the paramedical staff 

to decrease CAUTI. 

This study highlights the need for sterile techniques 

and catheter maintenance which must be considered 

in planning of preventive measures against UTIs. 

Candida is an unusual cause of UTI in healthy 

individuals but in a hospital setting it is one of the 

most common causes. It is also the most common 

cause of CAUTI in diabetics. 

The susceptibility patterns of the organisms will help 

in the selection of appropriate antibiotic for 

therapeutic use and prevent the indiscriminate and 

irrational use of antibiotics which will further prevent 

the emergence of drug resistant strains. 
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