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ABSTRACT 

Introduction: Catheter Acquired Urinary Tract Infection (CAUTI) is one of the most common Health 
Care Acquired Infections (HCAI); most of these infections are attributable to use of an indwelling 
urethral catheter. The aim of this study was to investigate patients with catheter-associated urinary tract 
infection over three years at a single hospital’s Intensive Care Unit (ICU) and to identify meaningful risk 
factors and causative organisms.   

Methods: A retrograde analysis was performed on patients with indwelling catheters in ICU of Armed 
Forces Medical College, Pune, India. CAUTI was defined as isolated bacterial growth of 100,000 colony-
forming units or more either 48 hours after transfer to the ICU if a urinary catheter was placed before the 
transfer or 48 hours after insertion if the catheter was inserted in the ICU. Only the patients whose culture 
results were negative before ICU admission were included. 

Result: Among 350 samples collected in medical and surgical ICU, 38 patients (10.85%) had CAUTI. 
Using multivariate logistic regression analysis, the study showed that those with diabetes were 4.51 (p�
0.001) times likely to have occurrences of CAUTI than those without and also showed an increased 
incidence of CAUTI > 1.19 fold (p�0.01) among patient with longer duration of an indwelling catheter. 

Conclusions: CAUTI is a preventable HCAI and thus the risk factors and causative organisms 
contributing to its development in the management of ICU patients must be considered to prevent the 
occurrence of UTIs in this setting. 
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INTRODUCTION 
Hospitalisation poses numerous hazards to patients 
that has been known for decades.1 Healthcare-
Associated Infections (HCAI) represents a major 
preventable patient safety issue. One fourth of 
HCAI involve patients in Intensive Care Units 
(ICU), and nearly 70% are due to microorganisms 
that are multi–drug resistant, indicating an 
escalating public health crisis. Three types of 
infection account for 80% of all HCAI in the ICU: 
Catheter Associated Urinary Tract Infection 
(CAUTI), bloodstream infection and pneumonia 
(usually ventilator-associated, VAP).2-5 These 
remain as leading causes of nosocomial infections, 
with significant morbidity, mortality, and additional 
hospital costs accounting approximately 16% of 
ICU patients.6-8 

The term CAUTI refers to patients who develop a 
urinary tract infection (UTI) with an indwelling 
urinary catheter in place or within 48 hours of the 
catheter removal and are considered complicated 
UTIs.9 The risk of an infection is almost 3-10% per 
day of catheterisation.10,11 Studies have shown that 
an estimated 17% to 69% of CAUTIs may be 
preventable with recommended infection control 
measures, which means that up to 380,000 
infections and 9,000 deaths related to CAUTIs per 
year could be prevented.12,13 Several preventable 
risk factors such as  length of ICU stay, prior use of 
antibiotic, severity score at admission, and duration 
of catheterisation acts as a potential factors for 
development of CAUTI which should be identified 
among the patients admitted in ICU.14,15 The aim of 
this research was to study the prevalence of CAUTI 
among the patients admitted in the adult ICU of a 
tertiary care hospital and to identify its potential 
risk factors and causative organisms. 

METHODS        
A retrospective review of the prospectively 
collected data over the period of three years was 
performed on patients with indwelling catheters 
between April 2013 and March 2016 in Armed 
Forces Medical College (AFMC), Pune, India.     
The protocol for this research was approved by the 
ethics committee of Armed Forces Medical 
College, Pune, India. CAUTI was defined as 
isolated bacterial growth of 100,000 colony-
forming units or more - either 48 hours after 

transfer to the ICU if a urinary catheter was placed 
before the transfer, or 48 hours after insertion if the 
catheter was inserted in the ICU. Only patients 
whose culture results were negative prior to ICU 
admission were included. To differentiate between 
asymptomatic bacteriuria (ASB) and UTI, patient 
records were investigated for the presence of fever 
(temperature greater than 37.8oC) at the time of 
positive urine culture results; those results 
exhibiting ASB were excluded. The control group 
consisted of ICU patients with indwelling catheters 
who had negative urine culture results before and 
after ICU transfer (48 hours post-transfer to 
discharge from the ICU). The demographic and 
clinical data were collected. Only latex catheters 
were used for urinary catheters, and careful 
attention was given to the drainage system, 
disposing of the urine accumulated in the collection 
bag and keeping the system closed. Urine 
collection was performed with a sterile syringe 
after wiping the catheter end with a boric sponge. 
Bacteria in the collected urine were identified by 
using an ATB kit. No medicated catheters were 
used among the patients for the study. Statistical 
analysis was performed by using the IBM SPSS 
ver. 24.0. Univariate analysis was conducted to 
determine potential risk factors for bacteriuria 
occurrence. The χ2 or Fisher’s exact test was used 
for qualitative variables, and Student’s t-test was 
used for quantitative variables. The required 
significance level was set at a p-value less than 
0.05.    

RESULT  
There were total 350 patients with indwelling 
urinary catheters in hospital’s medical and surgical 
ICU between April 2013 to March 2016; 38 
(10.85%) had CAUTI as defined in this study and 
while 312 met the criteria for the control group. 
Among them 202 admissions were in (Medical 
Intensive Care Unit) MICU and 148 admissions 
were in SICU (Surgical Intensive Care Unit). The 
number of CAUTI was 26 (72.2%) in MICU and 
12 (33.3%) in SICU. Of the 350 eligible patients, 
58 (70.8%) were males and 102 (29.1%) were 
females. In terms of age, 58 patients (16.5%) were 
between 18 and 25 years of age, 43 (12.2%) were 
between 26 and 35 years, 71 (20.2%) were between 
35 and 45 years and 178 (50.85%) were more than 
45 years. There were 244 catheterised patients 
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(46.3%) who had diabetes and 106 (53.7%) did not 
and among them 36 (94.7%) patients developed 
CAUTI while two (5.2%) patients who were non-
diabetic also developed CAUTI while 11 (29%) 
with renal failure developed CAUTI while 27 
(71%) patients without renal failure developed 
CAUTI. Thirty three patients (86.8%) had used 
antibiotics before catheter insertion, whereas five 
(13.15%) had no prior antibiotic exposure. A 
catheter was inserted in the operating room in two 
patients (4.9%), in the emergency room in 15 
patients (11.1%), in general wards in nine patients 
(8.1%), and in the ICU in 12 patients (19%). The 
mean duration of having an inserted catheter was 
14.19 days [standard deviation (SD), 13.72]. 
Highest incidence of CAUTI was seen among 14 
(24.1%) patients catheterised for more than seven 
days Table 1.          

The difference in the presence of diabetes between 
the groups was statistically significant (p�0.001); 

it was also statistically significant (p�0.001) by 
use of a Fisher’s exact test (a nonparametric test). 
In the CAUTI group, 94.7% of the patients had 

diabetes, and 5.2% did not; in the control group, 
66.6% of the patients had diabetes and 33.3% did 
not. The difference in the durations of having an 
indwelling catheter and of ICU admission was 
statistically significant between the two groups (p
�0.01); this difference was also shown on the 

Mann-Whitney test (p�0.001), which is a 
nonparametric test. The duration of having an 
indwelling catheter was longer in CAUTI patients 
(mean ± SD, 27.72 ± 20.65) than in the control 
group (mean ± SD, 15.80 ± 11.84), and the length 
of ICU admission was also longer in the CAUTI 
group (mean ± SD, 23.08 ± 18.77) than in the 
control group (mean ± SD, 14.94 ± 11.88). Other 
factors (i.e., sex, age, location of catheter insertion, 
presence of renal failure and prior use of 
antibiotics) was not significantly different between 
the groups (p� 0.05). The results of univariate and 
multivariate logistic regression of the factors 
contributing to CAUTI occurrence i.e., sex, age, 
recent surgery, presence of diabetes, presence of 
renal failure, use of antibiotics, location of catheter 
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Table 1. Characteristics of patients and results of a chi-square test between the CAUTI and control groups 

SN Characteristics CAUTI  
(N = 38)

Control  
(N = 312)

Total  
(N = 350)

P  - value

1 Sex Male 
Female  

25 (65.7%) 
13 (34.2%)

223 (71.4%) 
89 (28.5%)

248 (68.8%) 
102 (28.3%)

< 0.05

2 Age in years  18 - 25  
25 - 35 
36 - 45 
> 45 

3 (7.89%) 
3 (7.89%) 
3 (7.89%) 

29 (76.3%)

55 (17.6%) 
40 (12.8%) 
68 (21.7%) 

149 (47.7%)

58 (%) 
43 (%) 
71 (%) 

278 (%)

> 0.05

3 Intensive care Unit MICU 
SICU 

26 (68.4%) 
12 (31.5%)

176 (56.4%) 
136 (43.5%)

202 (57.7%) 
148 (42.2%)

> 0.05

4 Diabetes  Yes  
No  

36 (94.7%) 
02 (5.2%)

208 (66.6%) 
104 (33.3%)

244 (70%) 
106 (30%)

0.37

5 Renal failure Yes 
No 

11 (29%) 
27 (71%)

20 (6.4%) 
292 (93.6%)

31 (8.5%) 
319 (91.5%)

> 0.05

6 Antibiotics  Yes 
No 

33 (86.8%) 
05 (13.15%)

285 (90.1%) 
27 (6.9%)

318 (90.8%) 
32 (9.2%)

> 0.05

7 Place of catheterization Operating room  
A and E 
General ward 
ICU 

02 (4.9%) 
15 (11.1%) 
09 (8.1%) 
12 (19%)

39 (95.1%) 
120 (88.9%) 
102 (91.1%) 
51 (81.0%)

41 (11.7%) 
135 (38.5%) 
111 (31.7%) 

63 (18%)

> 0.05

8 Duration of 
catheterization 

< 3 days 
3 - 7 days 
> 7 days 

6 (9.2%) 
18 (7.9%) 

14 (24.1%)

59 (90.8%) 
209 (92.1%) 
44 (75.9%)

65 (18.5%) 
227 (64.8%) 
58 (16.5%)

< 0.05

9 Length of stay in ICU < 7 days 
> 7 days

24 (8.2%) 
14 (24.1%)

268 (91.8%) 
44 (75.9%)

292 (83.4%) 
58 (16.6%)

< 0.05
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insertion, duration of indwelling catheter are shown 
in Table 2.  

In the univariate logistic regression analysis, those 
with diabetes were 3.52 [95% confidence interval 
(CI), 1.81-7.01; p�0.001] times as likely to have 
occurrences of CAUTI, with a 1.05 fold (95% CI, 
1.03-1.08; p�0.001) higher incidence of increased 
duration of catheter placement in the ICU. Thus, 
among the patients with CAUTI, the presence of 
diabetes, the duration of the indwelling catheter, 
and the duration of the indwelling catheter in the 
ICU were identified as having significant effects on 
CAUTI occurrence. Other factors did not appear to 
have a significant effect. Using multivariate logistic 
regression analysis, those with diabetes were 4.11 
[95% CI, (0.21-1.17); p�0.001] times likely to 
have occurrences of CAUTI than those without 
diabetes and also had a 1.10-fold (95% CI, 1.03 to 
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Table 2. Results of univariate and multivariate analysis of factors contributing to CAUTI occurrence 

SN Characteristics Univariate analysis Multivariate analysis

OR (95% CI) P- value OR (95% CI) P - value

1 Sex Male  
Female 

1.00 (referent) 
1.67 (1.00 - 3.57)

0.051 1.00 (referent) 
2.56 (0.96 - 3.93)

0.076

2 Age in years  18 - 25 
25 - 35 
36 - 45 
> 45

1.00 (referent) 
0.51 (0.17 - 2.21) 
0.67 (0.21 - 2.64) 
1.47 (0.41 - 5.01)

0.568 1.00 (referent) 
0.36 (0.05 - 2.21) 
0.97 (0.18 - 2.64) 
0.91 (0.41 - 4.01)

0.87

3 Intensive care 
Unit

MICU 
SICU 

1.00 (referent) 
0.97 (0.71 - 1.64)

0.68 1.00 (referent) 
0.26 (0.05 - 1.21)

0.71

4 Diabetes  Yes  
No 

3.52 (1.81 - 7.01) 
1.00 (referent)

0.001 4.11 (0.21 - 1.17) 
1.00 (referent)

0.012

5 Renal failure Yes  
No

0.98 (0.49 - 1.94) 
1.00 (referent)

0.943 1.74 (0.67 - 4.02) 
1.00 (referent)

0.67

6 Antibiotics  Yes  
No 

0.77 (0.70 - 2.11) 
1.00 (referent)

0.51 0.87 (0.30 - 1.19) 
1.00 (referent)

0.67

7 Place of 
catheterization 

Operating room  
A & E 
General ward 
ICU

0.51 (0.17 - 2.11) 
0.87 (0.40 - 2.11) 

1.71 (0.411 - 2.70) 
1.00 (referent)

0.411 
0.711 
0.714 

0.17 (0.04 - 0.07) 
0.31 (0.11 - 1.05) 
0.37 (0.07 - 1.09)

0.27 
0.062 
0.97

8 Duration of 
catheterisation 

< 3 days 
3 - 7 days 
> 7 days

1.00 (referent) 
4.18 (0.21 - 1.17) 
0.81 (0.40 - 2.11)

0.011 
0.012

1.00 (referent) 
2.52 (1.81 - 3.01) 

1.61 (0.411 - 1.70)

0.87 
0.34

9 Length of stay 
in ICU  

< 7 days 
> 7 days

3.78 (0.21 - 1.27) 
1.00 (referent)

0.91 2.22 (1.31 - 2.78) 
1.00 (referent)

0.87

CAUTI, catheter-associated urinary tract infection; OR = odds ratio; CI = confidence interval; ICU = intensive care unit 

Table 3. Microbiological organisms in development 
of CAUTIs in ICUs 

S. no Pathogens No. of isolated 
(N = 38)

1 Escherichia coli 16 (40%)

2 Enterococcus spp 07 (20%)

3 Staphylococcus aureus 05 (12 %)

4 Candida spp 05 (12%)

5 Pseudomonas aeruginosa 03 (7%)

6 Klebsiella pneumonia 02(5%)
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1.16; p�0.01) longer duration of an indwelling 
catheter. Other factors did not have significant 
effects on the incidence of CAUTI.        

In the urine culture results, among the 38 patients 
with CAUTI, Escherichia coli was the most 
common bacterium grown; it was identified in 16 
patients (40%), followed by Enterococcus spp. in 
seven patients (20%), Staphylococcus aureus in 
five patients (12%), Candida spp. in five patients 
(12%), Pseudomonas aeruginosa in three patients 
(7%), and Klebsiella pneumoniae in two patients 
(5%) Table 3.      

DISCUSSION       
The Centres for Disease Control and Prevention 
(CDC) defines Healthcare Associated Infections 
(HAIs) as those that develop during hospitalisation 
but are neither present nor incubating upon the 
patient’s admission to the hospital; generally, for 
those infections that occur more than 48 to 72 hours 
after admission and within 10 days after hospital 
discharge.16,17 CAUTI is one of the commonest 
HCAIs; 70– 80% of these infections are attributable 
to use of an indwelling urethral catheter.18-20 UTI in 
hospitalised patients is often overlooked or 
regarded as an unavoidable temporary and 
insignificant incident.21,22 The urinary tract is the 
commonest site of nosocomial infection and most 
of these infections follow instrumentation of the 
urinary tract, mainly urinary catheterisation and is a 
frequent cause of significant morbidity, sepsis and 
death.23 

This study only defined symptomatic UTIs 
requiring treatment as CAUTI; those uninfected 
before ICU admission who developed CAUTI 
within 48 hours of transfer to the ICU were 
designated as CAUTI occurring in the ICU during 
patient selection.24-25 The CDC definition of 
nosocomial infection was used as a reference in 
developing these definitions.9-11 Several risk factors 
have been cited to be associated with CAUTI. In 
this study, risk factors such as duration of 
catheterisation, diabetes and length of ICU stay 
were found to be significantly associated with 
acquisition of infection. Increased duration of 
catheterisation was identified as a significant factor 
associated with acquiring CAUTI in this study and 
in several other studies.20,21 Other risk factors such 

as age, gender, presence of renal failure among the 
patients, use of antibiotics and place of 
catheterisation were not statistically significant in 
this study which was similar to other studies.26-28 
This study also showed a significant association 
between duration of catheter insertion and CAUTI 
as the Pearson Chi-square value is < 0.05 (i.e. 
0.002). We found that24.1% of patients with 
catheter for more than seven days developed 
CAUTI against 8.2% of patients who had catheter 
for less than seven days. Thus the odd of patients 
with catheter for more than seven days to develop 
CAUTI is 0.281 times higher than those with less 
than seven days. This finding of ours is similar to 
other similar studies.11,22  

According to the guidelines on Diagnosis, 
Prevention, and Treatment of CAUTI in adults by 
the Infectious Diseases Society of America in 2009, 
indications for urinary catheter insertion are 
described as follows: clinically significant urinary 
retention, urinary incontinence, accurate urine 
output monitoring required, and patient unable or 
unwilling to collect urine.23 This study also 
identified diabetes as an important risk factor in the 
development of CAUTI, and diabetes as a factor in 
the development of UTIs has been confirmed in 
numerous other studies.24 Patients with diabetes, 
impaired granulocyte function, increased adherence 
of uropathogens to bladder epithelial cells, and the 
effects of glycosuria on the growth of uropathogens 
in diabetic patients contribute to a higher UTI 
prevalence.29 Few other studies documented the 
presence of diabetes as a risk factor and proposed 
two possibilities for why diabetic patients are at 
increased risk of acquiring infection: an increased 
prevalence of perineal colonisation by potential 
pathogens and an increased ability of the urine of 
some patients with diabetes to support microbial 
growth. These effects of diabetes promote the 
colonisation of uropathogens on the catheter 
surface when urinary catheters are indwelled and 
affect the synthesis of biofilms. Patients with 
diabetes, especially those admitted to the ICU with 
indwelling catheters, are more susceptible to the 
development of urosepsis.20-24 Hence, these patients 
require strict blood glucose monitoring to prevent 
CAUTI occurrence and progression.11 According to 
the 2006 to 2007 statistics from the NHSN, the 
pathogens identified (in the order of frequency) 
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were E. coli (21.4%), candida spp. (21.0%), 
enterococcus spp. (14.9%), P. aeruginosa (10.0%), 
K. pneumoniae (7.7%), and enterobacter spp. 
(4.1%); this grouping is similar to the culture 
results from this study and few other studies.11  

CONCLUSIONS 
CAUTI  remains  a  leading  cause  of  nosocomial 
infections,  with  significant  morbidity,  mortality, 
and  additional  hospital  costs.  However,  UTI  in 
hospitalised  patients  is  often  overlooked  or 
regarded  as  an  unavoidable  temporary  and 
insignificant  incident.  UTI  following 
instrumentation  are  generally  assumed  to  be 
benign.  Risk  factors  such  as  duration  of 
catheterisation  and diabetes  should  be  considered 
among the patient  admitted in ICU to reduce the 
incidence  of  CAUTI.  In  addition  to  these,  strict 
attention  to  infection  control  practices  can  also 

decrease  CAUTI.  Our  study  underlines  the 
necessity to reduce the duration of catheterisation 
to  avoid  the  occurrence  of  bacteriuria  in  ICU 
patients.  Indeed,  among  the  independent  risk 
factors  that  we  isolated  the  duration  of 
catheterisation  was  the  only  variable  that  ICU 
physicians can determine.
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