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Abstract 

BACKGROUND 

Catheter associated Urinary tract infections (CAUTI) 

are the most common nosocomial infection. Though 

urinary tract catheterization is an important aspect of 

medical care, its inappropriate use may lead to         

significant morbidity and mortality, increased hospitali-

zation and financial burden. This study was carried out 

to identify the etiological agents of UTI and its              

antibiogram among inpatients with indwelling catheters. 

 

METHODS 

A total of 136 urine samples were collected over a    

period of 10 months. Microscopic and macroscopic 

examinations were performed. Isolation, identification 

and antimicrobial susceptibility testing was performed 

by standard microbiological methods. Statistical     

analysis of data was done by chi-square test.  

 

RESULTS 

Out of the 136 patients, 17 (12.5%) developed catheter-

associated UTI. Development of significant bacteriuria 

was not affected by sex, age, urine pH or antibiotic  

intake however there was significant association be-

tween significant pyuria and significant bacteriuria 

(p<0.001). E coli accounted for 35.3% followed by 

Klebsiella spp and Enterococcus spp. Cotrimoxazole 

was the most effective amongst antibiotics tested fol-

lowed by Nitrofurantoin . Gram negative bacteria were 

least sensitive to Ampicillin. 

 

CONCLUSION 

This study suggests urine culture and sensitivity should 

be done among the catheterized patients on regular   

basis. Unnecessary urethral catheterization should be 

avoided to reduce catheter-related complications. 
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INTRODUCTION 

Urinary Tract Infection (UTI) is the invasion of 

tissues by microorganisms, inducing an         

inflammatory response as well as signs and 

symptoms1. Significant bacteriuria is defined 

as a urine sample containing more than 105    

colony forming units/ml of urine (108/l) in pure 

culture using a standard calibrated                

bacteriological loop.2 UTI is said nosocomial 

when it is acquired in any healthcare institution 

or in a more general fashion, when it is related 

to patient management.3 Nosocomial urinary 

tract infections (NUTI) remain a significant 

contributor to the over-all prevalence or        

incidence of nosocomial infections.4-7 Amongst 

NUTIs approximately 75% to 80% are          

associated with urinary catheter3, 5-7 since15% 

and 25% of hospitalized patients may receive 

short-term indwelling urinary catheters.8, 9 

In many cases, catheters are placed for         

inappropriate indications, and alarming fact is 

that healthcare personnels are often unaware 

that their patients have catheters, leading to 

prolonged, unnecessary hospital stay which 

cause huge extra costs.7-13 The risk of           

hospitalization, length of hospitalization, and 

antibiotic therapy are three times higher in 

catheterized residents than other residents.14 

Further all iatrogenic illness contributes        

significantly to morbidity and mortality in the 

hospitalized patients.13  

Although usually benign, a systemic           

complication which is gram-negative           

bacteraemia can develop in many patients,3,7,8 

although, the origin of nosocomial bacteria is 

endogenous in two thirds of the cases.1,8      

Indwelling catheter offers a conduit to bacterial 

entry along its external  and internal surface 

and provide a surface on which bacteria can 

multiply at least partially shielded from the   

humoral and cellular mechanisms8,15 and       

encrustation formed on the inner surface may 

protect bacteria from antimicrobial agents as 

well.3, 7  

The etiological agents of Catheter associated 

urinary tract infection (CAUTI) are sundry and 

comprises a huge reservoir often multidrug   

resistant pathogens.16-18The causative pathogen 

profile varies from region to region but E. coli 

remain the most common causative pathogen.18  

The aim of this study was to compute the 

prevalence of uropathogens causing           

nosocomial UTI and their sensitivity pattern at 

our institution to guide antibiotic choice. 

METHODS 

The present study was conducted in 136    

catheterized inpatients at different wards of 

Dhulikhel Hospital after obtaining the ethical 

approval from the Institutional Review      

Committee, Kathmandu University School of 

Medical Sciences. Patients in whom an        

indwelling Foley catheter was inserted for 

more than 24 hours at different wards of     

Dhulikhel Hospital were recruited for this 

study. Patients with positive urine culture     

before catheterization and less than 2 calendar 

days of urinary catheterization were not       

included in the study. Similarly repeated      

episodes from the same patients were           

excluded. Demographic information such as 

age, sex, date of catheterization, clinical       

diagnosis, underlying medical conditions,     

history of systemic antibiotic administered 

were recorded.  

Urine specimens were obtained aseptically by 

disinfecting thoroughly with 70% alcohol and 

aspirating the catheter with a sterile syringe 

keeping the system closed. Samples were   

processed immediately in Clinical                

Microbiology laboratory. After macroscopic 

examination, urine samples were subjected to 

wet mount examination and Gram stain.    

Specimens were inoculated by Standard loop 

method on CLED and 5% sheep blood agar 

and incubated at 370C for 24-48 hours         

aerobically and the isolates were identified by 

standard laboratory procedures.19                 

Antimicrobial susceptibility testing was        

performed by Kirby-Bauer disk diffusion    

technique according to CLSI guidelines.20 

Samples with mixed growth were excluded 

from the study. 

Culture positivity obtained in more than 2     

calendar days of urinary catheterization was 

considered as Catheter associated bacteriuria. 

 

RESULTS 

 A total of 17 (12.5%) patients in our study 

showed significant bacteriuria.  Most of the 
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study population were admitted in ICU 

(41.9%). Ward wise distribution of patients is 

depicted in Table 1.  70 (51.47%) of          

catheterized patients included in our study 

were female and 66 (48.53%) were male.     

Significant bacteriuria was reported among 11 

(15.71%) female and 6 (9.09%) male patients.   

Table 1: Distribution of patients according 

to wards  

The overall infection rate was highest among 

age group of 61-70 years. Age wise               

distribution of patients and the growth pattern 

is shown in Table 2. Mean age of our patients 

was 44.38 ±19.952 (SD). Minimum age being 

12 years and maximum 93 years.  

 

 

Table 2:  Growth pattern among the          

different age groups of catheterized patients  

 

 

 

Table 3: Reason for Hospitalization 

 

International Statistical Classification of     

Diseases and Related Health Problems 10th 

Revision (ICD-10)-WHO Version for; 2016 

 

Table 3 shows that the most common reason 

for hospitalization amongst our study subjects 

was due to disease of Gastrointestinal          

apparatus followed by Injury and                  

organophosphate poisoning. 

As shown in Table 4, Acidic urine was found 

in 124 urine samples and alkaline in remaining 

12, however no significant association between 

urine pH and significant bacteriuria was seen 

(p>0.05). 75.73% (n=103) were under prior 

antibiotic use, Cephotaxime was commonly 

used antibiotic but no significant effect was 

seen with prior antibiotic administration and 

significant bacteriuria (p>0.05%) as shown in 

table 5. 

 

Department Frequency 

Percentage

(%) 

Medical 42 30.9 

Surgical 25 18.4 

ICU 57 41.9 

Orthopedics 12 8.8 

Total 136 100 

Age 

Group Growth 

No 

Growth Total 

11 to 20 0 12 12 

21 to 30 3 21 24 

31 to 40 4 30 34 

41 to 50 3 17 20 

51 to 60 1 10 11 

61 to 70 4 13 17 

71 to 80 1 11 12 

81 to 90 1 4 5 

91 to 100 0 1 1 

Total 17 119 136 

    

    

    

    

Illness classified according to 

ICD-10 

Frequency 

and % 

Diseases of Gastrointestinal appara-

tus 38 (27.9) 

Injury, poisoning and certain other 

consequences of external cause 30 (22.1) 

Disease of Genitourinary              

apparatus 20 (14.7) 

Disease of Respiratory tract 16 (11.8) 

Diseases of Blood and                  

Hematopoietic organs 10 (7.40) 

Endocrine, nutritional and metabolic 

diseases 8 (5.9) 

Disease of Musculoskeletal and     

connective tissue 5 (3.7) 

Disease of nervous system 4 (2.9) 

Disease of circulatory system 4 (2.9) 

Pregnancy, childbirth and             

puerperium 1(0.7) 

Total 136 
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Table 4: Growth pattern according to pH of 

urine 

 p =0.647 

Table 5: Growth pattern in patients with 

prior use of antibiotics 

p=0.559 

Table 6: Number of pus cells during micro-

scopic observation of urine sample  

Table 6 shows the number of pus cells during 

wet mount. Sample with more than 5 pus cells 

was considered as significant pyuria. In our 

study 46 (33.8%) showed significant pyuria. 

There was significant association between    

significant pyuria and significant bacteriuria 

(p<0.001) as shown in table 7. 

 

Table 7: Significant bacteriuria in sample 

with significant pyuria  

 

 

 

 

Out of 136 urine specimens from study        

subjects who previously had no significant    

bacteriuria, 17 bacterial isolates were           

recovered. Gram positives and Gram negatives 

contributed to 4(23.53%) and 13(76.47%)     

respectively. Amongst various pathogens      

isolated, most common was E. coli (35.3%) 

followed by Klebsiella spp and Enterococcus 

spp. 4 (22.53%) of the isolates were Gram 

positives. The spectrums of isolated bacteria 

are shown in figure 1. 

Fig 1: Frequency of bacteria isolated from 

urine sample 

Table 8 shows sensitivity of isolated bacteria to 

commonly used antibiotics. Amongst different 

antibiotics discs applied for isolated bacteria, 

Cotrimoxazole was found to be most efficient 

antibiotic against all bacterial isolates as none 

showed resistance. However, most of the Gram 

negative bacteria showed resistance to         

Ampicillin. Both of the Gram positives were 

however sensitive to Ampicillin, Imipenem, 

Gentamicin and Vancomycin. 

 

 

 

Urine pH 

Growt

h No Growth Total 

Acidic 15 109 124 

Alkaline 2 10 12 

Total 17 119 136 

    

Antibiotics Growth No growth Total 

Yes 12 91 103 

No 5 28 33 

Total 17 119 136 

    

No of pus cells Frequency 

Percentage 

(%) 

0 3 2.2 

1 - 5 87 64 

6 - 10 32 23.5 

11 - 20 7 5.1 

21 - 50 6 4.4 

>50 1 0.7 

Total 136 100 

Pyuria Growth 

No 

growth Total 

Significant 12 34 46 

Insignifi-

cant 5 85 90 

Total 17 119 136 

    



 7  

      Original Article ACCLM 2017;3(2):3-10 

Table 8: Sensitivity pattern of bacterial isolates to different antibiotics 

Antibiotics 

E. coli 

(n=6) 

Entero-

bacter spp 

(n=1) 

Enterococ-

cus spp 

(n=3) 

Klebsiella 

spp (n=3) 

Proteus 

vulgaris 

(n=1) 

Pseudomo-

nas aerugi-

nosa (n=2) 

S. aureus 

(n=1) 

Nitrofurantoin 6(100%) 0 2(66.6%) 1(33.3%) 1(100%) 1(50%) 1(100%) 

Gentamicin 6(100%) 1(100%) 2(66.6%) 3(100%) 1(100%) 2(100%) 1(100%) 

Ampicillin 0 (0%) 0 (0%) 3(100%) 0 (0%) 0(0%) 0(0%) 1(100%) 

Cotrimoxazole 6(100%) 1 (100%) 3(100%) 3(100%) 1(100%) 2(100%) 1(100%) 

Amikacin 6(100%) 0 (0%) 1(33.33%) NA NA NA NA 

Imipenem NA 1 (100%) 3(100%) NA NA NA 1(100%) 

Cefazolin 4 (66.6%) NA NA 0(0%) NA NA NA 

Nalidixic acid 5 (83.3%) 1 (100%) NA 3(100%) 1(100%) 1 (50%) NA 

Vancomycin NA NA 3(100%) NA NA NA 1(100%) 

Ciprofloxacin NA 1(100%) 1(33.33%) - 1(100%) 2(100%) 1(100%) 

 

Fig 2: Sensitivity pattern of most commonly 

isolated bacteria E. coli 

E coli  didn’t show any resistance against    

Nitrofurantoin, aminoglycosides and           

Gentamicin, however showed decreasing     

sensitivity to Nalidixic acid and Cefazoline and 

it is important to note its 100% resistance     

towards  Ampicillin 

 

 

DISCUSSION 

Mean age of our study group is 44.38 which 

reflects the age of hospitalized population at 

our institution. The significant bacteriuria in 

the present study was 12.5% which was lower 

than the isolation rates in previous studies done 

in patients with indwelling urethral catheters 

where the incidence was 42.2% and 24.72% 

respectively 7, 17 and higher than in the study 

done by other investigator where                  

approximately 7% of patients developed UTI.21 

The low rate of growth positivity might be due 

to inclusion of patients under treatment. Like 

several previous studies, significant bacteriuria 

was high in female patients than in 

male.4,10,17,22,28 This can be easily attributed to 

short urethra in female 22 and is directly related 

to bladder catheterization.10  

 

A direct relationship between significant       

pyuria and significant bacteriuria was observed 

in this study which was similar to the study by 

Alavaren et al  and Dongol et al.7,32 However 

some authors have advocated that there is no 

relationship between the level of pyuria and 

infection in patients with indwelling catheters, 

since the presence of catheter invariably      

induces pyuria without presence of infection, 

so pyuria should not be used as  sole criterion 

to obtain a urine culture in a patient with a 

catheter, which seemed very convincing.33 
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In our study >75% were under antibiotic use 

for treatment of various medical conditions 

which agreed with the statement by Warren et 

al that in general hospital about 80% of        

patients are administered systemic antibiotics. 

Previous antibiotic intake was likewise not 

found to be posing a risk for bacteriuria in this 

study which can be correlated with the          

previous data where no direct evidence to    

consider antibiotic intake as a risk factor for 

occurrence of bacteriuria was found.17 On the 

other hand, many authors have stated that    

intake of antibiotics would lead to colonization 

of unusual pathogen in the urinary tract and 

would increase acquisition of                        

antibiotic-resistant uropathogens though it is 

effective for the first several days.6,8,17 

 

Consistent with the results of numerous studies 

in Nepal and around the world,4,6,7,11,17,21,23-25 

this study also revealed that Gram negative 

bacteria accounted as a major contributor  of 

bacterial isolates(76%) from urine sample. 

 

In most of the studies done in UTI till today, 

the most common organism isolated is E. 

coli.26 However there is a reduction in the     

frequency of E. coli (although it remains the 

usual cause) in patients with indwelling     

catheters.10 Similar finding was seen in our 

study where the most common isolate was E. 

coli (35.3%) followed by Klebsiella and       

Enterococcus. This observation seems to agree 

with several other studies where the most   

common isolate was E .coli and its isolation 

rate ranged from 22% to 40.47%.4,6,23,24,27,28 

Similar profile of bacterial isolates were also 

seen in those studies. 

 

As contrasted to our result, E. coli was one of 

the least isolated pathogen in the previous 

study done by Duszyńska et al and                

Enterococcus was the most common.21 Some 

investigators isolated K. pneumoniae as the 

principle pathogen (32.4%)11, whereas some 

isolated Pseudomonas aeruginosa (37.5% )29 

and Citrobacter (26.3%).17 Candida and     

Citrobacter were also isolated in several      

previous investigations 17,21,23,24  but were not 

isolated in our study. Yeasts may be isolated 

particularly when antibiotics are in use and are 

increasing in incidence.8 The similarity and 

differences in spectrum of infecting organisms 

varies with different environmental condition, 

patient population, host factors, prior            

antimicrobial exposure, and the organisms 

unique to each facility.30,31  

 

Regarding susceptibility, it was pragmatic that 

all Gram negatives isolates were resistant to 

Ampicillin, which was in concordance with 

findings of previous investigators who showed 

Gram negatives were either resistant or least 

sensitive to it.4,6,18,24,27,29 It may be because 

older antibiotics like Ampicillin are showing 

resistance due to their increased consumption. 

However Pseudomonas spp showed best      

sensitivity to Ampicillin in study done by Dias 

et al which disagreed to our finding.4 

 

However, sensitivity pattern was different in 

Gram positives and negatives. In our study all 

Gram positives including Enterococcus spp 

were sensitive to Ampicillin which agreed with 

Dias et al and Hanumantha et al.4,17 Similarly, 

all of the recovered Gram positives displayed 

sensitivity towards Vancomycin which was in 

agreement with study done by Bagchi et al.24 In 

our study, most of the isolated pathogens 

showed best sensitivity towards Cotrimoxazole 

but the isolates of previous investigators 

showed high degree of resistance towards 

it.4,6,29  

 

Varying degree of sensitivity was shown      

towards Gentamicin in study by Dias et al4, 

high degree of resistance was shown in study 

done by Moue et al18 but isolates of our study 

showed high susceptibility to it which was 

good. The isolates (both Gram positive and 

Gram negative) showed a high level of          

resistance to Nalidixic acid in a study done by 

Nwankwo et al which was in contrast to our 

study where most of the Gram negatives were 

sensitive to it.29  

 

As it can be perceived, in a hospital               

environment, the map of etiological agents and 

antibiotic susceptibility pattern are changing 

over years and varies according to hospital un-

der analysis.11 

 

Because patients who have symptoms will     

certainly be prescribed antibiotics,                 
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asymptomatic patients having such                 

epidemiological            characteristics should get 

more attention from medical team.11 Hence     

universally two catheter hygiene principles are 

recommended. One to keep catheter system 

closed and second is to   remove catheter before 

bacteriuria develops.8 Furthermore, authors 

would like to recommend that causative       

pathogens of nosocomial infection and their    

resistance patterns should be             investigated 

on regular basis according to the different 

wards.  

 

CONCLUSION 

 

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 very patients that it is 

designed to protect. This study was hence       

conducted to determine the incidence of          

bacteriuria, its onset after insertion. It is hoped 

that the results of this study will serve as a basis 

for the formulation of guidelines for prevention 

of catheter-related UTI. It is 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      

program. 
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