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ABSTRACT

Aim: The aim of the study is to evaluate prevalence of uropathogen and antibiotic susceptibility pattern
in urinary tract infection in a tertiary care hospital.

Method: This is a retrospective cohort study conducted over a period of 6 months in general medicine
department of tertiary care hospital, Kerala. A total of 170 patients satisfying the inclusion criteria were
analyzed. Case records were retrospectively reviewed for demographic data, clinical presentations,
investigations, management and outcome. Data analysis were conducted using SPSS and Microsoft
Excel 2010.

Results: The majority of the patients causing urinary infection were females (61.2%) when compared
with men (38.8%). Out of 170 patients, the age group >70 years were more prone to urinary tract
infection. Of the total study group, Gram negative bacteria (97.1%) was the most prevalent organism
causing urinary tract infection, among which E. coli (64.7%) predominates. E coli shows high sensitivity
to amikacin. The most common antibiotic prescribed was found to be cefaperazone/sulbactam (30.6%).
Conclusion: According to the study, urinary tract infections are highly prevalent in female patients >70
years of age. Regular surveillance and monitoring are extremely important to give practitioners the most
recent information on the most efficient empirical treatment for urinary tract infections because
antibiotic resistance among bacterial pathogens is evolving over time and space. Based on knowledge
of the pattern of antibiotic susceptibility, empirical antibiotic selection should be made in the treatment
of urinary tract infections.

KEYWORDS: Empirical treatment, Susceptibility pattern, Urinary tract infection, Uropathogen.

ARTICLE DETAILS

Published On:
12 September 2022

Available on:
https://ijmscr.org/

INTRODUCTION

The term Urinary tract infection usually refers to the presence
of organisms in the urinary tract together with symptoms and
sometimes signs of inflammation. Several factors such as
gender, age, race, presence of disease, urinary catheter,
genitourinary  tract  abnormalities,  pregnancy, and
hospitalization status bear significant risk for recurrent
UTIs.22Urinary tract infection is known to cause short-term
morbidity like fever, dysuria, and lower abdominal pain (LAP),
may result in permanent damage of the kidney.® UTIs may be
asymptomatic, acute, chronic, and complicated or
uncomplicated, the clinical complications depend on the
portion of urinary tract involved, the uropathogen, and severity

of the infection.* Urinary tract infection is global and in India
more than 150 million cases are reported every year and
economic burden is more than 6 billion. About 40% women and
12% men suffers with UTI at least one time in their life time.®
Among UTI patients, antibiotics are the most often given
medications. The most likely uropathogen should be considered
when choosing the antimicrobial medicines, but so should be its
susceptibility pattern. Because of the invariably increased
development of resistant organisms, the UTI are often treated
with broad spectrum antibiotics even when one with narrow
spectrum activity may be appropriate. Overusing antimicrobials
can raise hospital costs, morbidity, and death as well as the
emergence of antibiotic resistance.® Hence an attempt is made
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in this study to assess the prevalence of various uropathogen
and to evaluate the antibiotic susceptibility pattern in UTI.

MATERIALS AND METHODS

Study Site: General Medicine Department
Study Design: Retrospective observational study
Study Duration: 6 Months

Sample Size Required: 170

METHOD

The data was collected retrospectively for a period of 6 months
from general medicine department. Case records was
retrospectively reviewed from MRD, demographic and medical
details were documented in the self-designed patient profile
form, which includes age, sex, duration of hospital days, culture
and sensitivity test, urine routine examination, past medical
history, antibiotic management and study of antibiotic which
was commonly prescribed.

STATISTICAL ANALYSIS

In this study, Categorical and quantitative variables were
expressed as frequency (percentage) and mean + SD
respectively. Statistical analyses were performed by using a
statistical software package SPSS, version 20.0 and Microsoft
excel 2010.

RESULTS
The study represents overall distribution of UTI in

different age groups of both genders. About 38.8% of the
population affected by UTI with age group >70 years

were females when compared to males (34.8%). (Table

no:1).

The study shows the Gram-negative bacteria contribute to
97.1% of the total bacterial isolates while Gram positive
bacteria constituted 2.9%. (Table:2). Escherichia coli (64.7
%) is the predominant organism causing UTI followed by
Klebsiella pneumonia (9.4%), Pseudomonas aeruginosa
(5.9%) (Table:3)

The most commonly used antibiotics for UTI were
Cefoperazone+sulbactam (30.6%) followed by
Piperacillin+tazobactam  (22.4%), Meropenem (20.0%),
Amikacin (19.4%) (Table:4)

The most common antibiotics prescribed for UTI caused by
E.coli and Klebsiella pneumoniae were
Cefoperazone+sulbactam 32.7% and 31.3% respectively.
(Table:5,6). The most common antibiotic prescribed for UTI
caused by Pseudomonas aeruginosa was Amikacin (40%)
(Table:7). In this study, the causative organism of UTI such as
E coli, Klebsiella pneumonia and Pseudomonas aeruginosa
shows highest sensitivity to amikacin. (Table: 8,9,10)

In our study we observed that majority of the antibiotic
prescribed for UTI were from the Watch group followed by
Access group and Reserve group. Out of 22 antibiotics
prescribed 3 were from Access group, 17 from Watch group and
2 from Reserve group. High consumption of watch group
antibiotics were observed in the study (Table:11).

Table 1: Percentage Distribution Of Uti According To Age And Gender

MALE FEMALE TOTAL
AGE (N=66) (N=104) (N=170)
CASES | PERCENTAGE | CASES | PERCENTAGE | CASES | PERCENTAGE
<=50
years 26 39.4 39 37.5 65 38.2
51 - 70
years 17 25.8 22 21.2 39 22.9
>70
years 23 34.8 43 41.3 66 38.8
Table 2: Percentage Distribution Of Uti According To Type Of Organism
ORGANISM SAMPLE SIZE | PERCENTAGE
(N=170) (%)
Gram negative 165 97.1
Gram positive 5 2.9
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Table 3: Prevalence Of Causative Micro Organisms In Uti

ORGANISMS SAMPLE SIZE PERCENTAGE
(N=170) (%)
E.coli 110 64.7
Klebsiella pneumoniae 16 9.4
Pseudomonas aeruginosa 10 5.9
Multi drug resistant Klebsiella pneumoniae 8 4.7
Methicillin resistant Staphylococcus haemolyticus | 4 2.4
Enterococcus faecium 3 1.8
Acinetobacter baumanii 3 1.8
Klebsiella sps 2 1.2
Serratia liquefaciens 2 1.2
Proteus mirabilis 2 1.2
Citrobacter koseri 2 1.2
Enterobacter aerogenes 2 1.2
Staphylococcus haemolyticus 1 0.6
Enterococci sps 1 0.6
Multi drug resistant Pseudomonas aeruginosa 1 0.6
Multi drug resistant Acinetobacter baumanii 1 0.6
Morganella morganii 1 0.6
Acinetobacter junii 1 0.6
Streptococcus agalactiae 1 0.6
Table 4: Antibiotic Prescribed For Uti
ANTIBIOTIC FREQUENCY | PERCENTAGE
(N=291) (%)

Cefoperazone+sulbactam 52 30.6

Piperacillin+tazobactam 38 22.4

Meropenem 34 20.0

Amikacin 33 194

Nitrofurantoin 26 15.3

Ofloxacin 16 9.4

Cefixime 17 10

Norfloxacin 12 7.1

Levofloxacin 10 5.9

Amoxicillin+clavulanic acid | 9 5.3

Cefotaxime 8 4.7

Ceftriaxone 7 4.1

Cefuroxime 6 3.5

Faropenem 3 1.8

Cefoperazone 3 1.8

Cephalexin 3 1.8

Ciprofloxacin 2 1.2
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Netilmycin 2 1.2
Imipenem 2 1.2
Cefpodoxime proxetil 2 1.2
Cefoperazone+tazobactam 2 1.2
Cefpodoxime 1 0.6
Linezolid 1 0.6
Cefotaxime+sulbactam 1 0.6
Tigecycline 1 0.6
Table 5: Antibiotics Prescribed For The Organism E.Coli
ANTIBIOTICS FREQUENCY PERCENTAGE
(N=185) (%)
Cefoperazone+sulbactam 36 32.7
Piperacillin+tazobactam 23 20.9
Amikacin 22 20.0
Meropenem 21 191
Nitrofurantoin 17 155
Cefixime 14 12.7
Ofloxacin 10 9.1
Amoxycillin+clavulanic acid | 8 7.3
Cefotaxime 6 55
Norfloxacin 6 5.5
Ceftriaxone 5 4.5
Faropenem 3 2.7
Levofloxacin 3 2.7
Cefoperazone 3 2.7
Cefuroxime 2 1.8
Cefpodoxime proxetil 1 0.9
Imipenem 1 0.9
Cefpodoxime 1 0.9
Netilmycin 1 0.9
Cefotaxime+sulbactam 1 0.9
Table 6: Antibiotics Prescribed For The Organism Klebsiella Pneumoniae
ANTIBIOTICS FREQUENCY PERCENTAGE
(N=31) (%)
Cefoperazone+sulbactam 5 31.3
Piperacillin+tazobactam 4 25.0
Amikacin 4 25.0
Ofloxacin 4 25.0
Meropenem 3 18.8
Nitrofurantoin 3 18.8
Imipenem 1 6.3
Amoxycillin+clavulanic acid | 1 6.3
Cefotaxime 1 6.3
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Cefixime 1 6.3
Cefuroxime 1 6.3
Norfloxacin 1 6.3
Levofloxacin 1 6.3
Cefoperazone+tazobactam 1 6.3

Table 7: Antibiotics Prescribed For The Organism Pseudomonas Aeruginosa

ANTIBIOTICS FREQUENCY PERCENTAGE
(N=19) (%)
Amikacin 4 40
Piperacillin+tazobactam 3 30
Cefoperazone+sulbactam 3 30
Meropenem 3 30
Nitrofurantoin 2 20
Norfloxacin 2 20
Cefpodoxime proxetil 1 10
Levofloxacin 1 10

Table 8: Antibiotic Susceptibility Pattern For The Organism E.Coli (N=110)

ANTIBIOTICS SENSITIVE | % RESISTANT | %
Amikacin 102 94.4 6 5.6
Meropenem 100 93.5 6 6.5
Netilmycin 90 92.8 6 7.2
Imipenem 97 92.4 7 7.6
Vancomycin 12 92.3 1 7.7
Cefoperazone+sulbactam 92 91.1 8 8.9
Tigecycline 60 89.6 7 10.4
Gentamycin 91 88.3 12 11.7
Benzyl penicillin 13 86.7 2 13.3
Ertapenem 72 86.7 11 13.3
Tetracycline 13 86.7 2 13.3
Nitrofurantoin 80 82.5 17 175
Piperacillin+tazobactam 80 80.8 19 19.2
Ticarcillin+clavulanic acid | 8 80.0 2 20
Chloramphenicol 12 80.0 3 20
Colistin 19 79.2 5 20.8
Doripenem 19 79.2 5 20.8
Oxacillin 24 77.4 7 22.6
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Tobramycin 68 77.3 20 22.7
Teicoplanin 13 76.5 4 235
Clindamycin 10 71.4 4 28.6
Linezolid 5 71.4 2 28.6
Cefazolin 25 67.6 12 32.4
Cefixime 33 67.3 16 32.7
Cefotaxime 28 66.7 14 33.3
Rifampicin 2 66.7 1 33.3
Cefoxitin 16 640 |9 36
Levofloxacin 61 60.4 40 39.6
Cefpodoxime 21 60.0 14 40
Gatifloxacin 6 60.0 4 40
Amoxicillin+clavulanic 61 59.2 42 40.8
acid
Daptomycin 4 57.1 3 42.9
Cefipime 57 56.4 44 43.6
Ceftazidime 55 53.4 48 46.6
Cotrimoxazole 52 51.0 50 49
Ofloxacin 43 45.7 51 54.3
Sparfloxacin 4 444 5 55.6
Norfloxacin 46 43.0 61 57
Erythromycin 3 42.9 4 57.1
Ciprofloxacin 39 39.4 60 60.6
Nalidixic acid 34 38.6 54 61.4
Cefuroxime axetil 25 28.4 63 71.6
Ceftriaxone 30 28.3 75 71.7
Cephalexin 27 27.0 73 73
Cefuroxime 27 25.0 81 75
Ampicillin 24 22.4 83 77.6
Table 9: Antibiotic Susceptibility Pattern For The Organism Klebsiella Pneumoniae (N=16)
ANTIBIOTICS SENSITIVE | % RESISTANT | %
Amikacin 16 100.0 0 0
Colistin 1 100.0 0 0
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Doripenem 3 100.0 0 0
Tigecycline 8 100.0 0 0
Teicoplanin 1 100.0 0 0
Tetracycline 2 100.0 0 0
Vancomycin 2 100.0 0 0
Benzyl penicillin 1 100.0 0 0
Cefoxitin 1 100.0 0 0
Clindamycin 1 100.0 0 0
Oxacillin 1 100.0 0 0
Sparfloxacin 1 100.0 0 0
Gentamycin 14 93.3 1 6.7
Tobramycin 11 91.7 1 8.3
Ertapenem 9 90.0 1 10
Netilmycin 11 84.6 2 154
Meropenem 12 80.0 3 20
Cefoperazone+sulbactam 12 75.0 4 25
Cefixime 3 75.0 1 25
Imipenem 10 71.4 4 28.6
Cotrimoxazole 10 66.7 5 333
Nalidixic acid 8 57.1 6 42.9
Piperacillin+tazobactam 6 50.0 6 50
Erythromycin 1 50.0 1 50
Cefpodoxime 1 50.0 1 50
Cefotaxime 2 50.0 1 50
Ciprofloxacin 7 46.7 8 53.3
Levofloxacin 6 42.9 8 57.1
Chloramphenicol 2 40.0 3 60
Norfloxacin 5 385 8 61.5
Nitrofurantoin 6 375 10 62.5
Ofloxacin 5 35.7 9 64.3
Gatifloxacin 1 33.3 2 66.7
Cefazolin 1 33.3 2 66.7
Cefipime 4 28.6 10 71.4
Ceftazidime 3 214 11 78.6
Amoxicillin+clavulanic acid 3 20.0 12 80
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Cephalexin 2 154 11 84.6
Ampicillin 2 14.3 12 85.7
Ceftriaxone 2 13.3 12 86.7
Cefuroxime 2 13.3 12 86.7
Cefuroxime axetil 1 9.1 10 90.9

Table 10: Antibiotic Susceptibility Pattern For The Organism Pseudomonas Aeruginosa (N=10)

ANTIBIOTICS SENSITIVE | % RESISTANT %
Amikacin 10 100 0 0
Colistin 4 100 0 0
Doripenem 5 100 0 0
Gentamycin 10 100 0 0
Ertapenem 3 100 0 0
Nalidixic acid 2 100 0 0
Teicoplanin 1 100 0 0
Tetracycline 1 100 0 0
Vancomycin 1 100 0 0
Benzyl penicillin 1 100 0 0
Cefazolin 1 100 0 0
Cefoxitin 1 100 0 0
Cefpodoxime 1 100 0 0
Cefotaxime 1 100 0 0
Cefixime 2 100 0 0
Chloramphenicol 1 100 0 0
Cefaperazone+sulbactam 9 90.0 1 10.0
Cefipime 9 90.0 1 10.0
Ceftazidime 9 90.0 1 10.0
Imipenem 9 90.0 1 10.0
Meropenem 9 90.0 1 10.0
Piperacillin+tazobactam 8 88.9 1 111
Netilmycin 8 88.9 1 111
Tobramycin 6 85.7 1 14.3
Ciprofloxacin 8 80.0 2 20.0
Levofloxacin 8 80.0 2 20.0
Norfloxacin 6 75.0 2 25.0
Ticarcillin+clavulanic acid 3 75.0 1 25.0
Ofloxacin 2 66.7 1 33.3
Amoxicillin+clavulanic acid | 2 66.7 1 33.3
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Ampicillin 2 66.7 1 33.3
Ceftriaxone 2 66.7 1 33.3
Oxacillin 1 50.0 1 50.0
Cefalexin 1 50.0 1 50.0
Cefuroxime 1 33.3 2 66.7
Cefuroxime axetil 1 333 2 66.7
Cotrimoxazole 1 25.0 3 75.0
Tigecycline 2 25.0 6 75.0
Nitrofurantoin 1 16.7 5 83.3
Table 11: Aware Classification Of Prescribed Antibiotics
ACCESS WATCH RESERVE TOTAL
Amikacin (N=33; 19.4%) Cefoperazone+Sulbactam(N Linezolid
=52;30.6%) (N=1; 0.6%)
Nitrofurantoin (N=26; 15.3%) Ofloxacin (N=16; 9.4%) Tigecycline
(N=1; 0.6%)
Amoxycillin+Clavulanic Acid Piperacillin+ Tazobactam
(N=9; 5.3%) (N=38;22.4%)
Meropenem (N=34;20.0%)
Levofloxacin (N=10; 5.9%)
Ceftriaxone (N=7; 4.1%)
Imipenem (N=2; 1.2%)
Netilmycin (N=2; 1.2%)
Norfloxacin (N=12; 7.1%)
Cefuroxime (N=6; 3.5%)
Cefotaxime(N=8; 4.7%)
Cefixime (N=17;10.0%)
Faropenem (N= 3; 1.8%)
Cefoperazone (N=3; 1.8%)
Cefalexin (N= 3; 1.8%)
CefpodoximeProxetil
(N=2;1.2%)
Cefpodoxime (N=1; 0.6%)
3 17 2 22
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DISCUSSION

The study represents overall distribution of UTI in
different age groups of both gender. About 39.4% of the
population were males whereas 38.2% were females in

the age group <=50 years. About 25.8% of the
populations were males whereas 22.9% were females in

the age group 51-70 years. About 38.8% of the
population affected by UTI with age group >70 years

were females when compared to males (34.8%). This

study correlates with the study conducted by Pardeshi P

in 2016.7 In his study, 66.78% were female and 33.22%

were males.

According to the study conducted by Gebissa A D et al in 2018,8
the prevalence of gram negative bacteria (59.2%) was
predominant than gram positive bacteria (38%), which is in
agreement with the result obtained from our study. In our study,
E.coli was found to be the most commongram negative bacteria
causing UTI. This result correlates with the study conducted by
Pardeshi P in 2016. In his study E.coli (53.77%) was the
common isolate causing UTI. The second most prevalent isolate
was Klebsiella pneumoniae (27.40%) followed by
Pseudomonas aeruginosa (8.56%), Proteus spp. (4.79%),
Enterobacter spp. (1.71%), Staphylococcus aureus (1.54%).

The most commonly used antibiotics for UTI were
Cefoperazone+sulbactam (30.6%) followed by
Piperacillin+tazobactam (22.4%), Meropenem (20.0%),
Amikacin (19.4%), Nitrofurantoin (15.3%), Ofloxacin (9.4%),
Cefixime (10%), Norfloxacin (7.1%), Levofloxacin (5.9%),
Amoxicillin+clavulanic acid (5.3%), Cefotaxime (4.7%),
Ceftriaxone (4.1%) Cefuroxime (3.5%), Faropenem (1.8%),
Cefoperazone (1.8%), Cephalexin (1.8%), Ciprofloxacin
(1.2%),

Netilmycin (1.2%), Imipenem (1.2%), Cefpodoxime proxetil

(1.2%), Cefoperazone+tazobactam (1.2%), Cefpodoxime

(0.6%), Linezolid (0.6%), Cefotaxime+sulbactam (0.6%),

Tigecycline (0.6%), Cefpodoxime proxetil+clavulanic acid

(0.6%). Our study also correlates with the study conducted by

Chandrasekhar et al in 2018,° in their study the most

commonly used antibiotic was cefoperazone+sulbactam (n =

28).

Cefoperazone+sulbactam is the most commonly prescribed

antibiotic for UTI caused by E coli and Klebsiella

pneumoniae,32.7% and 31.2% respectively. This study

correlates with the study conducted by Chandrasekhar et al in

2018. According to their study the most commonly used

antibiotic among UTI caused by E.coli and Kilebsiella

pneumoniae was Cefoperazone+sulbactam. The  most

common antibiotics prescribed for UTI caused by

Pseudomonas aeruginosa were Amikacin (40%) followed by

Piperacillin+tazobactam (30%), Cefoperazone+sulbactam
(30%), Meropenem (30%), which correlate with the study
conducted by Roy B M et al in 2018. According to their study,
the patients with UTI caused by Pseudomonas aeruginosa
were treated with Levofloxacin and
Cefoperazone+sulbactam.

In our study the first line agents used for the treatment of UTI
were found to be Cephalosporins, Fluroquinolones,
Meropenem, Penicillin, Nitrofurantoin and Sulphonamides.

In this study, E coli shows highest sensitivity to Amikacin
(94.4%), similar with the study conducted by Daoud N et al.*°
According to their study E.coli was more sensitive to
Meropenem (100%), Imipenem (100%). Our study also
correlates with the study conducted by Dimitrov T S et al. in
2003. Kilebsiella pneumonia shows highest sensitivity to
Amikacin (100%),0ur study correlates with the study
conducted by Dimitrov T S et al in 2003.1! In their study,
Klebsiella pneumonia showed higher sensitivity to Amikacin
(100%). In contrast, Klebsiella pneumonia showed higher
sensitivity to Nitrofurantoin, Cotrimoxazole, Tetracycline.
Pseudomonas aeruginosa is highly sensitive to Amikacin
(100%) in our study.

We observed that majority of the antibiotic prescribed were in
the Watch followed by Access and Reserve. Out of 22
antibiotics prescribed 3 were from Access, 17 from Watch and
2 from Reserve. High consumption of Watch group antibiotics
were observed in the study. Similar observation was reported in
the study conducted by Nguyen N V et al in 2020.%2

CONCLUSION

According to the study, there was a high prevalence of UTI in
female patients with age >70 years. Regular surveillance and
monitoring are absolutely necessary to give medical
practitioners the most recent information on the most efficient
empirical treatment for UTIs because medication resistance
among bacterial pathogens might change over time and place.
Knowing the pattern of antibiotic susceptibility should inform
the empirical antibiotic choice in the treatment of UTI.

One of the most frequent ailments seen in general practice is
UTI, which is responsible for one-third of infections picked up
in hospitals. The risk of a significant increase in the economic
cost of these illnesses is posed by high rates of recurrence and
rising antibiotic resistance among uropathogens. The results of
sensitivity testing may enable a clinician to switch from
empirical therapy, in which an antibiotic is chosen based on the
clinician's suspicion of the infection and the most likely
causative bacteria, to directed therapy, in which the antibiotic is
chosen based on the organism and its sensitivities. Antibiotic
susceptibility testing aims to identify potential treatment
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resistance in common infections and confirm susceptibility to
the preferred medications for a specific infection.
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