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ABSTRACT 
 

Complicated urinary tract infection (cUTI) is a major issue in the present day because of the wide variety 
of antibiotics required for its treatment. This study aimed to identify the organisms isolated, sensitivity pattern and 
utilization of antibiotics in cUTI and the outcome of the therapy. A retrospective cohort study was conducted using 
medical records of 297 patients diagnosed with cUTI. Patient demography, organisms isolated and their sensitivity 
pattern, antibiotic regimen used and outcome were recorded and assessed using SPSS 18. The most isolated 
organisms responsible for cUTI were ESBL Ecoli which was found to be very sensitive to cefoperazone-sulbactum, 
amikacin and to carbapenems and Ecoli which was found to be sensitive to most antibiotics. Dual drug regimen 
was the most preferred treatment. Among the different category of antibiotics used, cephalosporins were the 
most commonly prescribed. The use of dual drug regimen for the treatment of cUTI was found to produce more 
significant outcomes than the other regimens. The organisms isolated were found to be most sensitive to 
cephalosporins, amikacin and carbapenems. Cephalosporins were the most effective antibiotics for the treatment 
of cUTI. The limitations of this study were small sample size and the unavailability of culture reports for many 
patients. 
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INTRODUCTION 
 

Complicated UTI (cUTI) is an infection associated with structural or functional 
abnormalities of the genitourinary tract or the presence of an underlying disease, which 
increases the risks of acquiring an infection or of failing therapy [1].  The overall incidence rate 
of cUTI was estimated to be 18 per 1000 person per year in the general population [2].  

Escherichia coli, Klebsiella, Pseudomonas and enterococci are the frequently found strains 
found in cultures. Enterobacteriaceae (60-70%) along with E. coli are the most common 
pathogens involved in causing UTI.  Pathogens responsible for UTIs are increasingly becoming 
resistant to antibiotics at a fast rate causing growing concern worldwide. A steady increase of 
the resistance rate of uropathogens to commonly prescribed antibiotics (amoxicillin, 
trimethoprim sulfamethoxazole) has been shown in a number of studies carried out in Europe 
and in the United States, thus proving a reduction in therapeutic possibilities[3-5]. In recent 
years, the spread of extended spectrum beta-lactamase (ESBL) producing bacteria has resulted 
in a rise in the number of cUTI related to resistant gram negative organisms causing a number 
of management problems. Most of these ESBL producers are resistant to the commonly 
prescribed cephalosporins and penicillins and also to non-beta-lactam agents such as 
gentamicin, fluoroquinolones and trimethoprim [6]. Treatment for 7-14 days is recommended 
for most patients but therapy is sometimes prolonged to 21 days in severe infections. 

 
METHODOLOGY 

 
A retrospective study was conducted in a south Indian tertiary care teaching hospital 

with ethical clearance obtained from the institutional ethical committee. The study was carried 
out among 297 patients diagnosed with complicated urinary tract infection admitted during the 
period of January 2011- December 2011. Details regarding predisposing factors responsible for 
cUTI, complications of cUTI, the organisms isolated, their sensitivity and resistance pattern 
towards different antibiotics, treatment provided, outcome measures in terms of improved, 
unchanged and expired and duration of hospitalization were recorded and were analyzed using 
SPSS 18.0 package. Number of antimicrobial agents prescribed versus outcomes was analyzed 
using Chi-square test and outcome is represented in terms of improved, unchanged or expired 
patients. A probability of P ≤0.05 was considered statistically significant. 
 

RESULTS 
 

A total number of 297 patients who were diagnosed with complicated UTI were studied. 
Among them 54.2% were found to be men.  The mean age of the study population was found 
to be 56.14 ± 14.9 years. The incidence of complicated UTI was predominantly more in the age 
group of 49-58 years and least in the age group of 18-28 years.  

 
The common clinical symptoms associated with complicated UTI were found to be fever 

(60.9%), burning micturition (23.2%) and suprapubic pain (21.1%). About 6.7% of the studied 
population had a documented history of prior or recurrent UTI. 
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Diabetes Mellitus was found to be the most common factor responsible for causing 
complicated UTI (62%).  

 
Complicated urinary tract infection was found to cause urosepsis in 17.2% of the 

patients, pyelonephritis in 5.7% of the patients, hydroureteronephrosis in 6.1% of the patients 
and sepsis in 5.1% of the patients. 
 
Fig.1 illustrates the various organisms responsible for causing complicated UTI.  
Table 1 gives the details of the sensitivity and resistance pattern of organisms to different 
antimicrobial agents.  
 

Table 1: Sensitivity and Resistance Pattern of organisms to different antibiotics 
 

 
Organisms (n) 

Amikacin 
 

Amoxicillin- 
Clavlulanate 

Amoxicillin Cefotaxime/ 
Ceftraixone 

Cefuroxime TMP-SMZ Gentamycin Netilmycin 

S % R% S% R% S% R% S% R% S% R% S% R% S% R% S% R% 

Ecoli (37) 56.8 0 32.4 16.2 27 18.9 36.1 11.1 37.8 10.8 32.4 16.2 40.5 10.8 55.6 2.8 

ESBL Ecoli (95) 67.4 14.7 1.1 75.8 1.1 76.8 2.1 75.8 1.1 75.8 16.8 63.2 24.5 54.3 58.9 23.2 

Klebsiella (4) 75 0 25 25 0 50 25 25 25 25 25 25 25 25 75 0 

Enterobacter (6) 50 16.7 33.3 33.3 50 33.3 33.3 16.7 16.7 33.3 50 50 33.3 50 16.7 16.7 

Candida (6) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Acinetobacter (1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

MDR Klebsiella (5) 0 60 0 80 0 80 20 40 0 60 20 60 0 60 0 60 

 
 
 
 

Organisms 

Cefoperazone- 
Sulbactum 

Piperacillin- 
Tazobactum 

Imipenem/ 
Meropenem 

Aztreonam Cefepime Ticaricillin- 
Clavullanate 

Norfloxacin 

S% R% S% R% S% R% S% R% S% R% S% R% S% R% 

Ecoli (37) 48.6 0 40.5 2.7 48.6 0 21.6 8.1 21.6 8.1 21.6 8.1 35.1 5.4 

ESBL Ecoli (95) 81.1 1.1 58.9 23.2 81.1 3.2 0 71.6 0 72.6 6.3 65.3 3.2 70.5 

Klebsiella (4) 50 50 50 0 50 0 0 25 0 25 25 0 25 25 

Enterobacter (6) 33.3 0 0 16.7 16.7 0 16.7 0 0 16.7 16.7 0 0 16.7 

Candida (6) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Acinetobacter (1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

MDR Klebsiella (5) 20 40 0 60 20 40 0 60 0 60 0 60 0 60 

 
 

Figure 1: Percentage of different organisms isolated 
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From the study it was observed, two drug regimens (38.05%) were the most preferred 
followed by single drug regimen (31.3%). Patients with co morbidities present were on the 
three drugs or more regimens.  

 
Among the antibiotics prescribed as shown in Figure 2, cephalosporins were the most 

commonly prescribed antimicrobial agents (79.1%), followed by extended spectrum penicillins 
(20.2%) and fluoroquinolones (17.5%).  Nitrofurantoins are seldom given as monotherapy; 
mostly they are given along with third generation cephalosporins.  
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Figure 2: Category of antimicrobial agents used (in percentage) for the treatment of cUTI. 

 
Table 2 indicates the number of antimicrobial agents prescribed. Dual drug regimen was 

found to have produced a better outcome than single drug regimen or triple or more drug 
regimens. It was calculated using Chi Square method and the p value was found to be 0.026 
which makes it a statistically significant value. 

 
Table 2: Number of Antimicrobial Agents (AMA) prescribed vs. outcome 

 

Number of AMA prescribed 
 

Outcome 

Improved Unchanged Expired 

Single drug regimen 79 (84.9%) 14 (15.1%) 0 

Dual drug regimen 97 (94.2%) 6 (5.8%) 0 

Triple or more drug regimen 89 (89.0%) 8 (8.0%) 3 (3.0%) 

 
Cephalosporins (78.9%) are the most commonly preferred antibiotics for UTI caused by 

ESBL Ecoli, followed by Aminoglycosides (20%). Extended spectrum penicillins and 
Fluoroquinoles (13.7%) are prescribed at a same extent, followed by carbapenems (10.5%), 
Sulfonamides i.e. Trimethoprim-sulfamethoxazole (9.5%), Tetracyclines (8.4%), Nitroimidazoles 



          ISSN: 0975-8585 
 

July - August    2014  RJPBCS  5(4)  Page No. 91 

and Nitrofurantoins (5.3%). ESBL Ecoli was found to be most sensitive to Cefoperazome-
Sulbactum, carbapenems and amikacin as shown in Figure 3. 
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Figure 3: A diagrammatic representation of the percentage resistance of ESBL Ecoli to different antimicrobial 

agents. 

 
For the treatment of ESBL E coli, dual drug regimen was the most preferred regimen and 

showed maximum improvement in outcome (97.2%)  followed by single drug regimen (89.7%). 
 

DISCUSSION 
 

The study was done retrospectively by reviewing the medical records of all patients 
admitted under medicine unit at Kasturba Hospital, Manipal with a diagnosis of complicated 
urinary tract infection, during the year 2011 (Jan 2011 to Dec 2011). 

 
Mean age of our study population was found to 56.1±14.9 years. The probability of the 

occurrence of complicated UTI was found to be higher in the age group of 49-58. This may be 
probably due to the increase in proportion of Diabetes Mellitus in this age group (66.7%). The 
age group most affected by cUTI in this study was found to be similar to the study conducted by 
Sushma Muraraiah et al [7] and an Indian study on complicated UTI conducted by Mohan J et 
al8, in which the average age group was found to be 41-60 years.  In our study population, 
54.2% were found to be males; which is controversial to studies done by KC. Arul Prakasam et 
al[15] in which females were found to be more susceptible to cUTI. This may be because 
pregnant females with complicated UTI who were admitted in the OBG department were 
excluded from our study. 
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Hospital admission is required for patients with complicated UTI, because of the 

requirement of IV antibiotics. Our study revealed that the average days of hospitalization for 
patients with complicated UTI were 10.72±5.2 days.  

 
In our study, risk factors like Diabetes Mellitus (62%), renal failure (20.6%), Benign 

Prostatic hypertrophy (8.8%), Urolithiasis (7.7%) are associated with Complicated UTI. In a 
similar study conducted by, Sushma Muraraiah et al [7], Type 2 Diabetes mellitus, followed by 
structural abnormality of genitourinary tract and chronic kidney disease, were the commonly 
observed conditions for complicated UTI. Whereas in a study conducted by KC. Arul Prakasam 
et al[9], smoking appears to be the predominant risk factor followed by Diabetes (34.3%) and 
BPH (17.1%) for UTI in males. 6.7% of the cases were presented with recurrent UTI in our study. 
In a similar study by Mahesh E et al [13], 8.7% of the cases had presented with recurrent UTI. 
 

In our study, the most frequently observed organism was found to be Ecoli (43.8%), 
followed by ESBL Ecoli (31.3%), Klebsiella (3.0%) and Enterobacter (2%). This collaborates with 
studies conducted in many other regions. According to the study conducted by Arslan et al [10], 
E coli were the causative agent in 78% of cUTI, 12% of those being ESBL E coli. In the study 
conducted by Chen et al [11] in Taiwan, E coli were found to be one among the most common 
uropathogens. Similar results were obtained in a review conducted by Lindsay E. Nicolle [12], in 
Canada, in which Ecoli (21%-54%) was found to be the most prevalent organism causing cUTI 
worldwide, followed by Klebsiella (1.9-17%), and Staphylococcus aureus. In one other similar 
study conducted by Mahesh E et al [13], in an Indian setting, Ecoli (65.7%) was the most 
frequently isolated organism followed by Klebsiella (15.9%) and Pseudomonas (11.4%).  
 

According to our study, Ecoli was found to be highly sensitive to, Cefoperazone-
Sulbactum, followed by Amikacin, Imipenem/Meropenem in all cases. In a similar study 
conducted by Sushma Muraraiah et al [7], the antimicrobial sensitivity pattern showed the 
maximum susceptibility of Ecoli to Piperacillin-Tazobactum, followed by cefoperazone-
sulbactum and amikacin. In this study, Ecoli was found to be most resistant to Amoxicillin-
Clavulanate(16.2%), Cotrimoxazole (16.2%) and Cefuroxime (10.8%).  
 

ESBL Ecoli was found to have varying degrees of resistance to different antibiotics but 
was mostly sensitive to cefoperazone-sulbactum (1.1% resistant) and imipenem/meropenem 
(3.2% resistant). In this study, the higher proportion of ESBL Ecoli strains resistant to amoxicillin 
(76.8%), amoxicillin-clavulanate(75.8%) and gentamycin(54.3%) is similar to what was reported 
by Aboderin and coworkers [14]. Similarly, in the study conducted by Mahesh E et al[13], all the 
ESBL E coli isolates were highly sensitive to carbapenems, and 52% of the ESBL Ecoli strains 
were resistant to first generation fluoroquinolones, amikacin, gentamicin and nitrofurantoin.  
The resistance to third generation cephalosporins ,i.e, ceftriaxone (75.8%), cefuroxime (75.8%), 
cefepime(72.6%) was also significantly high which collaborates with the study conducted by 
Randrianirina and coworkers [15] which reports an increasing resistance rate to third 
generation cephalosporins in their study. Resistance to trimethoprim-sulphamethoxazole 
(63.2%) in this study was similar to the results obtained from other studies conducted in United 
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States and worldwide [16,17] which indicate the emergence of trimethoprim-
sulphamethoxazole resistance in a significant percentage (>20%) of community acquired UTI 
isolates. The findings of this study indicate that beta-lactams, trimethoprim-
sulphamethoxazole, nitrofurantoin should not be used as empirical treatments of cUTI due to 
their high rates of resistance. 
 

In our study, most of the patients were treated with a single drug regimen (31.3%) or a 
dual drug regimen (38.03%). Patients with co morbidities present were on the three drugs or 
more regimens. In our study, dual drug regimens were shown to have more significant 
outcomes as compared to other drug regimens. According to our study, no difference between 
the prescribing patterns for males and females was found and cephalosporin (79.1%) comprise 
of the most commonly prescribed AMA followed by extended spectrum penicillin (20.2%). A 
study conducted by Chowta M. et al [17] also showed similar prescribing patterns. In our study 
it was also found that, nitrofurantoins are seldom given as monotherapy, mostly they are given 
along with third generation cephalosporin and oxazolidinones and glycopeptides are the least 
prescribed antibiotics for complicated UTI. They are usually given if other co morbid conditions 
are present along with UTI like sepsis, endocarditis, pneumonia or abscesses whereas penicillin 
and cephalosporin constituted 57.73% and 42.27% respectively as highlighted in a similar study 
conducted by Sachidananda Adiga MN et al[18]. 
 

Out of the 297 patients enrolled in our study, 89.6% of the patients responded to the 
treatment and showed complete improvement, whereas, for 9.4% of the study population, the 
condition was unchanged and 1% expired due to failure of therapy. 
 

CONCLUSION 
 

A drug utilization pattern of antibiotics for cUTI in about 297 inpatients above 18 years 
was carried out. Diabetes Mellitus followed by renal failure was found to be the most common 
predisposing factors responsible for cUTI and urosepsis was found to be the most common 
complication associated with cUTI. Among the different organisms isolated, Ecoli and ESBL Ecoli 
were the most commonly found organisms. The antibiotic sensitivity profile of microorganisms 
causing cUTI showed that Ecoli was sensitive to majority of the antibiotics and ESBL Ecoli was 
most sensitive to cefoperazone-sulbactum followed by amikacin and carbapenems. Dual drug 
regimen was the most preferred for the treatment of cUTI when compared to single and three 
or more drug regimens. Among the different category of antibiotics, cephalosporins were 
majorly prescribed and macrolides were the least prescribed antibiotics. The broader outcome 
of this study would be the potential utility of this data in designing strategies both at the level 
of physicians and the administrators for rational prescribing and policy decisions respectively. 
The limitations of this study were small sample size and the unavailability of culture reports for 
many patients. 
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