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Abstract 
Background: Nosocomial urinary tract infections (UTIs), which are the most common type of 

healthcare-associated infection (HAI) and are most often caused by the placement or presence of 

a catheter in the urinary tract. The purpose of the study was the Identification of the bacteria in 

the experimental and comparison group and determining the antibiotic resistance profile of the 

isolated bacteria among the female patients with catheter associated urinary tract infection 

(CAUTI) and catheter associated asymptomatic urinary tract infection (CA-ASB). 

Methodology: 54 female catheterized patients having sterile urine culture within 24 hours of 

catheterization were enrolled in the study and were equally divided into experimental and 

comparison group. The female patients were given the respective catheter care in both the groups 

i.e. experimental as well as comparison group and urine sample taken for culture was transported 

to the microbiology lab by maintaining the strict aseptic techniques for determining the 

occurrence of the CAUTI among the research subjects. On 6
th

 day, the bacteria identified and 

tested for the antibiotic resistance profile after the 48 hours of incubation.
 

Data was analyzed by descriptive statistics and inferential statistics. SPSS-17 software was used 

and P value less than 0.05 was considered significant.
 

Result: Data reveals that the growth of E-coli has been found to be dominant in both the groups 

i.e. about 33.3% in experimental and 50.0% in comparison group. Similarly, the growth of 

klebseilla about 33.3% in experimental and 16.7% in comparison group. However, citrobacter 

(16.7%) shows somewhat equal prevalence. Pseudomonas (16.7%) has been found in the 

experimental group and absent in the comparison group. Whereas, Staphylococcus has found to 

be about 16.6% in comparison group and absent in the experimental group. 

Conclusion: It is concluded on the basis of the findings of this study that the most of the 

identified bacteria were found to be resistant to the Ampicillin, carbencillin, cinoxacin, 

cephalothin and cefoxitin among the beta lactams and still sensitive to to Pit 

(piperacillin+Tazobactum), ceftriaxone, CSE (ceftriaxone +Sulbactum+ EDTA) among the Beta-

lactams. 
 

Keywords: Catheter associated urinary tract infection,(CAUTI), Catheter associated 

asymptomatic bacteriuria (CA-ASB) 

 

http://www.ijsar.in/


 IJSAR, 3(8), 2016; 44-49 

45 

 

Introduction 

Catheter associated urinary tract infections 

represent the most common type of 

nosocomial infection and are a major health 

concern due to the complications and 

frequent recurrence. UTI is an important 

device-associated health care acquired 

infection. The use of an indwelling urethral 

catheter is associated with an increased 

frequency of symptomatic urinary tract 

infection and bacteremia, and additional 

morbidity from non-infectious 

complications. Urinary tract infections 

comprised 36% of the total HAI estimate.
1
 

The rate of device-associated infections 

shows variations and has great implication 

in India, In a study from AIIMS, Delhi, 

India, found the incidence rates of health-

care-associated infections to be 11.3/1000 

urinary catheter days.
2
  

Urinary catheter-related infections are 

commonly seen in several different patient 

populations and lead to a considerable 

morbidity. The overall health care costs 

caused by these infections are proportional 

to the frequency of the urinary catheters use 

in acute care settings and extended care 

facilities. Greater than 1 million CAUTIs 

per year occur in US hospitals, and in 2007, 

it was estimated that the cost of treating 

CAUTIs was $400 million per year.
2,3

  

Urinary catheterization increases the risk for 

urinary tract infections. The risk of 

bacteriuria (bacteria in the urine) is between 

three to six percent per day and prophylactic 

antibiotics are not effective in decreasing 

symptomatic infections.
4
 An experimental 

study was conducted to find out the 

effectiveness of the daily frequency of the 

meatal care with providone-iodine cream. It 

was established that the use of antisepsis is 

effective in the reduction of bacterial count 

to prevent ascending UTIs. Furthermore, 

once daily application of providone-iodine 

was proven to be effective in male patients. 

The effective antisepsis in females was 

twice daily application of providone-iodine.
5
  

Materials and methods  
A “Quantitative research approach” was 

used. The research design selected for the 

study was Non equivalent control group post 

test only design. Ethical permission was 

taken from institutional ethical committee 

and formal administrative approval was 

obtained to conduct the final study  

Data was collected from female catheterized 

patients admitted in selected units of 

MMIMSR & Hospital, Ambala. Female 

patients within 24 hrs of catheterization 

were taken. The Exclusion criteria were 

Female patients with age less than 18 years, 

existing UTI, bladder irrigation, Caesarean 

section surgery, menstruation period, the 

history of removal of catheter accidentally 

or therapeutically before the completion of 

intervention, indwelling catheter in situ 

referred from other hospital. Data was 

collected using Performa for 

microbiological count as per CDC 

guidelines, which consists of the assessment 

of the patient for the presence of the positive 

urine culture with microbiological count of 

105 or more as recommended in CDC 

guidelines and the performa for antiobiotic 

sensitivity and specificity,.  

Female catheterized patients were selected 

by purposive sampling and equal numbers 

of patients were allotted to experimental (27 

subjects) and comparison group (27 

subjects). On 1st, 2nd & 3rd day, 

comparison group received the conventional 

catheter care using betadine and the 

experimental group received the catheter 

care protocol using normal saline. On 4th 

day, the patients were assessed for the signs 

and symptoms of CAUTI using CAUTI 

assessment checklist and urine sample taken 

for culture was transported to the 

microbiology lab by maintaining the strict 

aseptic techniques for determining the 

occurrence of the CAUTI among the female 

catheterized patients. On 5th day, urine 

sample was analyzed for the presence of 

significant bacterial count i.e. 105 CFU/ml 
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and possible bacterial sensitivity and 

specificity. Urine samples were plated on 

cystine lactose electrolyte-deficient medium, 

Mac Conkey agar and, blood agar (Oxoid, 

Basingstoke, UK) using calibrated wire 

loops and then incubated aerobically at 37 

°C for 24 h.From positive cultures, 

uropathogens were identified according to 

the standard operational procedures as per 

the standard microbiological methods.
6
 

Significant bacteria were considered if urine 

culture yields ≥105 CFU/mL.  

Antimicrobial susceptibility tests were done 

on Mueller-Hinton agar (Oxoid, Hampshire, 

England) using Kirby-Bauer disk diffusion 

method.
7
 The antimicrobial agents tested 

were: tetracycline (30 μg), nitrofurantoin 

(300 μg), erythromycin (15 μg), 

chloramphenicol (30 μg), gentamicin (10 

μg), ciprofloxacin (5 μg), cephalothin (30 

μg), doxycycline (30 μg), cotrimoxazole (25 

μg), ceftriaxone (30 μg) and amoxycillin (10 

μg) (Oxoid, England). Resistance data were 

interpreted according to Clinical laboratory 

Standards Institute.  

For the CAUTI assessment checklist, the 

inter-observer rater reliability was assessed 

using simple Cohen’s Kappa (K) formula 

and the reliability was found to be 0.9  

 

Analysis  
Data was analyzed and interpreted by 

employing descriptive and inferential 

statistics. SPSS version 17.0 was used to 

analyze the data. Level of significance for 

the present study was taken as p value < 

0.05.  

 

Result  
As there were total 54 patients enrolled as 

the study subjects in both the experimental 

and comparison groups as the study 

subjects. And following are the findings of 

the microbiological culture and sensitivity 

and specificity. 

 

 

Table 1: Frequency and percentage of 

patients with positive urine culture in 

Experimental and comparison group. 

Group 
Yes 

f (%) 

No 

f (%) 

Experimental  

group 

(54) 

6 (22.3) 21 (77.7) 

Comparison  

group  

(54) 

6 (22.3) 21 (77.7) 

 

Data present in table-1 depicts that majority 

patients 21(77.7 %) in the experimental and 

comparison group were not having CAUTI 

and only 22.3% in both the experimental 

and comparison group were having positive 

urine culture with microbiological count 105 

CFU/ML as per CDC guidelines. 

 

 

Table 2: Percentage and frequency distribution of the micro-organisms in the experimental 

and comparison group. 

Category of bacteria Experimental group  

f (%) 

Comparison group 

f (%) 

E-coli 2 (33.3) 3 (50.0) 

Klebseilla 2 (33.3) 1 (16.7) 

Citrobacter 1 (16.7) 1 (16.7) 

Pseudomonas 1 (16.7) 0 

Staphylococcus 0 1 (16.6) 
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Data presented in table-2, shows the 

frequency and percentage distribution of the 

bacteria identified in the urine cultures of 

the patients found to be having the 

significant growth of the bacteria i.e the 

bacterial growth of greater than 105 CFU/ml 

of urine.  

Data reveals the growth of E-coli has been 

found to be dominant in both the groups i.e. 

about 33.3% in experimental and 50.0% in 

comparison group. Similarly, the growth of 

klebseilla about 33.3% in experimental and 

16.7% in comparison group. However, 

citrobacter (16.7%) shows somewhat equal 

prevalence. Pseudomonas (16.7%) has been 

found in the experimental group and absent 

in the comparison group. Whereas, 

Staphylococcus has found to be about 16.6% 

in comparison group and absent in the 

experimental group.  

Data present in the Table-3, depicts the 

antibiotic resistance profile of the bacteria 

isolated from the urine culture sample of the 

patients in the experimental and comparison 

groups. E-coli was found to be resistant to 

Ampicillin, carbencillin and cinoxacin 

among the beta lactams but was sensitive to 

the Pit (piperacillin + Tazobactum), CSE 

(ceftriaxone + Sulbactum + EDTA) among 

the Beta-lactams. E-coli was found to be 

sensitive to the aminoglycosides, quinolones 

and resistant to suphafurazole and 

nitrofurantoin.

 

Table 3: Antibiotic resistance profile of the pathogens isolated. 

Name of the isolated 

bacterium 

Beta-

lactams 

f  (%) 

Amino 

glycosides 

f   (%) 

Quinolones 

f   (%) 

Others 

f   (%) 

E-coli (n=5) Ampicillin   

 3 (60.0) 

Carbencillin 

 5 (100) 

Cinoxacin   

 4 (80) 

sensitive 

(gentamycin) 

sensitive 

(levofloxacin, 

Norfloxacin)  

 

 

Suphafurazole        

4 (80) 

Nitrofurantoin 

 1 (20) 

Klebseilla (n=3) Cephalothin 

 1 (33.3) 

Cefoxitin   

   2 (66.7) 

Gentamycin  

1 (33.3) 

levofloxacin 

 2 (66.7) 

Suphafurazole 

 2 (66.7) 

Nitrofurantoin  

1 (33.3) 

Citrobacter (n=1) Ampicillin 

1(100.0) 

Carbencillin 

1(100.0) 

Cinoxacin 

1 (100.0) 

Ceftriaxone 

1 (100.0) 

Amoyclav    

1 (100.0) 

Gentamycin  

 1 (100.0) 

 

Norfloxacin  

1 (100.0) 

Suphafurazole 

 1 (100.0) 

Co-trimoxazole 

 1 (100.0) 

Pseudomonas (n=1) Ceftriaxone 

 1(100.0) 

Cephalothin  

1 (100.0) 

sensitive 

(gentamycin) 

sensitive 

(levofloxacin, 

Norfloxacin)  

Co-trimoxazole   

1 (100.0) 

Chloramphenicol  

1 (100.0) 

Staphylococcus (n=1) PencillinG  

1 (100.0) 

Novobiocin  

1 (100.0) 

sensitive 

(Norfloxacin) 

sensitive  

(Nitrofurantoin, 

Sulphafurazole) 
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Klebseilla was found to be resistant to the 

cephalothin and cefoxitin and sensitive to 

Pit (piperacillin + Tazobactum), ceftriaxone, 

CSE (ceftriaxone +Sulbactum+ EDTA) 

among the Beta-lactams and resistant to 

gentamycin among aminoglycosides, 

levofloxacin among Quinolones and 

suphafurazole and nitrofurantoin among 

other categories of drugs. Citrobacter is 

found to be resistant to ampicillin, 

carbencillin, cinoxacin, ceftriaxone and 

amoxyclav among the Beta-lactams and co-

trimoxazole, chloramphenicol among the 

other categories of drugs. Pseudomonas 

found resistant to ceftriaxone, cephalothin 

among the Beta-lactams and co-trimoxazole 

and chloramphenicol among the other 

categories of the drugs.  

Staphylococcus was found to be resistant to 

the Pencillin G among the Beta-lactams and 

was sensitive to all other categories used to 

check sensitivity.  

 

Discussion  

As the CAUTIs represent the most common 

type of nosocomial infection and are a major 

health concern due to the complications and 

frequent recurrence. Moreover, the 

management of UTI infections has been 

further compromised by increase in 

immergence of antimicrobial drug 

resistance. Urinary catheterization increases 

the risk for urinary tract infections. The risk 

of bacteriuria (bacteria in the urine) is 

between three to six percent per day and 

prophylactic antibiotics are not effective in 

decreasing symptomatic infections.
8
 

Methods to prevent this infection include 

aseptic insertion and use of a closed 

drainage system, placement of anti-infective 

catheters in patients at high-risk for 

infection, and systemic antibiotics in 

selected patients. Alternative urinary 

collection strategies may be appropriate in 

certain patient groups.
9
  

This study is limited to the female 

catheterized patients due to the increased 

susceptibility of the females for acquiring 

CAUTIs which is in congruence with the 

findings of the other studies which clearly 

states the difference as compared to the male 

catheterized patients.
10

 The bacterial isolated 

proportions of E. coli and other pathogens in 

this study were comparable to the studies 

conducted previously.
11,12

 The prevalence of 

the Gram negative bacteria were more 

responsible for UTI than Gram positive 

bacteria and this findings is in congruence 

with that of the previous studies.
13,14

 This 

study showed that the prevalence of UTI 

was high in all age groups. The most 

frequently isolate bacterium was sensitive to 

and the other isolates were sensitive to Pit 

(piperacillin + Tazobactum), ceftriaxone, 

CSE (ceftriaxone + Sulbactum + EDTA) 

among the Beta-lactams and are considered 

as appropriate antimicrobials for empirical 

treatment of UTI in the area. Further 

monitoring of causative agents and drug 

susceptibility is recommended.  
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