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ABSTRACT… Objective: The emergence of multi-drug resistant uro-pathogenic bacteria has negatively impacted the 
treatment of urinary tract infections. The objective of this study was to identify the rising rates of resistance of uro-pathogenic 
bacteria to antimicrobials. Study Design: Retrospective Analysis of Bacteria Isolated from urine cultures of adult outpatients 
with complicated or long-term urinary tract infections was done. Setting: Out- patient Clinics of Independent University 
Hospital, An Urban Tertiary Care Teaching Hospital in Faisalabad. Period: July 2021 to July 2022. Material & Methods: 
Urine samples from patients advised urine cultures after presenting with symptoms of urinary tract infections were included 
using convenience sampling technique. Results: The most common etiologic agent isolated was E.coli, followed by 
Klebsiella, Pseudomonas and Staphylococcus saprophyticus. The drugs with the highest susceptibility were ciprofloxacin 
(56.3%), nitrofurantoin (53.1%), and imipenem (44.8%). Nalidixic acid (40.6%), sulfamethoxazole-trimethoprim (37.5%), and 
erythromycin (25%) had low efficacy, while penicillin G and co-amoxiclav failed to work on all bacterial isolates in this study. 
Conclusion: The rising rates of resistance of uro-pathogenic bacteria to multiple drugs indicate the employment of good 
antibiotic stewardship practices by clinicians in outpatient clinics, to decrease the burden of infections in the communities. 
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INTRODUCTION
Urinary tract infections (UTI) are one of the 
most common bacterial infections presenting in 
outpatient clinics. Globally, 150 million people 
are affected with UTIs each year.1 Urinary tract 
infections are caused by a wide spectrum of 
bacteria, involving both Gram-positive and Gram-
negative bacteria, and fungi. The most common 
organism associated with UTI is the Gram-negative 
bacteria, E. coli, in both community-acquired 
and hospital-acquired infections. Other causes 
include Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Staphylococcus saprophyticus and 
less commonly, Proteus mirabilis.2

Patients suffering from symptomatic UTI need 
antibiotic therapy. However, the samples 
received in a microbiology lab are usually those 
collected from patients with complicated UTI, 

as patients with uncomplicated UTI are rarely 
advised urine cultures.3 The non-judicious 
use of antibiotics has led to the emergence of 
resistant uropathogens that are a significant 
threat to public health.4 Uropathogenic E. 
coli (UPEC) are quickly becoming resistant to the 
conventional antibiotics used in the treatment of 
UTI, namely fluoroquinolones, cephalosporins 
and aminoglycosides.5 Pakistan reports the 
incidence of Multi-drug resistant (MDR) UPEC in 
the range 30-79%.6 The clinical implications of 
MDR UPEC put an economic strain on hospitals 
and pharmaceuticals.7 It is important to map the 
antibiotic susceptibility patterns of uro-pathogens 
to advise the physicians on the effective treatment 
of UTIs.8

MATERIAL & METHODS 
The objective of this study was to detect the 
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trends in antibiotic resistance to bacteria causing 
community-acquired UTI in patients with long-
term or complicated infections. 

A retrospective study was conducted using 
convenience sampling, including patients that 
were advised urine cultures after presenting with 
symptoms of long-term or complicated UTI, at the 
outpatient department in Independent University 
Hospital, Faisalabad, during July 2021-July 
2022. Patients were adults between the ages 21 to 
90 years. In-patients and children were excluded 
from this study. 

The data was analyzed with SPSS 23. Specimen 
collection protocol at the lab involved a clean-
catch urine sample by collecting the sample of 
urine in midstream in a graduated sterile container. 
The patients were instructed to wash their hands 
before giving samples and to clean their perineum 
for possible contamination of samples with normal 
flora. The samples were immediately transported 
to the microbiology lab and processed without 
delay. Urine samples were directly inoculated 
onto Blood agar (Oxoid) and CLED agar (Oxoid) 
plates using sterile wire loops. After 24 hours 
of aerobic incubation at 38-45oC, the positive 
cultures were examined microscopically and 
via biochemical identifications tests. Antibiotic 
sensitivity testing was performed on positive 
cultures using the Kirby-Bauer disc diffusion 
method according to the criteria of Clinical 
and Lab Standards Institute (CLSI).9 Bacterial 
suspensions were prepared by emulsifying 2–5 
pure colonies in nutrient broth (Oxoid), adjusted 
to 0.5 McFarland standard. A sterile cotton swab 
was dipped into the bacterial suspension and 
swabbed on the surface of Mueller-Hinton agar 
plate (Oxoid). Standard antibiotic discs were 
placed aseptically onto the inoculated Mueller 
Hinton agar plates and were incubated at 38-
40oC for 24 hours. The diameters of the zones of 
inhibition were measured using mm of scale. The 
zones of inhibition were reported as susceptible 
or resistant based on CLSI guidelines 2020.9 The 
antibiotic discs that were used were; Penicillin 
G 10 μg, Co-amoxiclav 10 μg, Cefepime 30 μg, 
Ceftriaxone 30 μg, Cefoxitin 30 μg, Ciprofloxacin 
10 μg, Imipenem 10 μg, Nitrofurantoin 50 μg, 

Septran 25 μg, Erythromycin 10 μg and Nalidixic 
acid 30 μg. 

RESULTS
During July 2021- July 2022, 64 urine samples 
were submitted for microbiological profiling and 
antibiotic susceptibility. The patients were both 
males (46.9%) and females (53.1%), between 
the age group (21-85 years). 32 samples gave 
negative bacterial cultures. Amongst the other 32 
positive cultures, E. coli was the most common 
pathogen isolated (21), followed by Klebsiella 
(5), Pseudomonas (3), and Staphylococcus 
saprophyticus (3). The results are shown in the 
Figure-1.

The highest incidence of multi-drug resistant 
strains was noticed in E. coli, as shown in Table-I, 
with 100% resistance noticed against penicillin G 
and co-amoxiclav. E. coli strains showed the most 
susceptibility (71.4%) to Nitrofurantoin. In general, 
E. coli showed susceptibility to most number 
of drugs; ceftriaxone, cefoxitin, nitrofurantoin, 
imipenem, sulfamethoxazole-trimethoprim, and 
nalidixic acid. Klebsiella isolates showed most 
susceptibility to ciprofloxacin (80%), and were 
100% resistant to penicillin G, co-amoxiclav, 
cefoxitin, nitrofurantoin, and sulfamethoxazole-
trimethoprim. Pseudomonas isolates showed 
resistant to most drugs used in this study, with 
complete resistance noticed against penicillin G, 
co-amoxiclav, cefoxitin, nitrofurantoin, imipenem, 
and sulfamethoxazole-trimethoprim. It was 
most susceptible (66.6%) to ciprofloxacin. S. 
saprophyticus showed high susceptibility (66.6%) 

Figure-1. Isolation rates of bacteria in positive urine 
cultures
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to the most number drugs compared to the other 
isolates. The gram-positive organism was equally 

susceptible to ciprofloxacin, nitrofurantoin and 
nalidixic acid.

In this study, ciprofloxacin was the most successful 
drug, with 56.3% of the positive cultures showing 
susceptibility to it (Table-II). Nitrofurantoin was 
effective against 53.1% of the isolates, with most 
E. coli isolates being susceptible to the drug. 
Penicillin G and co-amoxiclav were the least 
successful drugs in this study, with all the isolates 
showing resistant to the two drugs. 

Antibiotics % Susceptibility
Penicillin G 0
Co-amoxiclav 0
Ceftriaxone 25
Cefoxitin 6.2
Ciprofloxacin 56.3
Nitrofurantoin 53.1
Imipenem 44.8
Sulfamethoxazole-trimethoprim
Erythromycin
Nalidixic acid

37.5
25

40.6
Table-II. Percentage of susceptibility to drugs for 

patients with UTI in patients between July 2021-July 
2022

DISCUSSION
Ciprofloxacin appears to be the most successful 
drug in this study, effective against 56.3% of the 
bacterial isolates. Despite this outcome, 52.4% 
of E.coli showed resistance to this drug. The 
widespread use of Ciprofloxacin has increased 
the incidence of uropathogenic E. coli.10,11

Nitrofurantoin appears to be second in line, 
being successful against 53.1% of the isolates. 

71.4% of the E. coli detected were susceptible 
to nitrofurantoin. It has been the recommended 
drug of choice in the treatment of uncomplicate 
UTI.12,13 However, this finding is also relative, since 
both the Klebsiella and Pseudomonas isolates, 
showed complete resistance to the drug. The 
results in this study show ciprofloxacin as the 
most successful treatment against Klebsiella 
and Pseudomonas in UTI14, a finding that is 
contradicted by.15,16

Imipenem is active against most bacteria causing 
urolgical diseases.17 In this study, Imipenem 
showed an overall success rate of 44.8%. It was 
successful against E. coli (47.6%) and Klebsiella 
(60%) isolates. It has been widely used in the 
treatment of complicated UT1.18

The results demonstrate a disturbing outcome to 
the use of beta-lactam drugs in the treatment of 
UTI. 100% of the bacteria isolated were resistant 
to penicillin G and co-amoxiclav. This alarming 
effect can be attributed to the prevalence of 
extended-spectrum beta-lactamase (ESBL) 
producing bacteria, that are rapidly emerging 
worldwide.19,20

CONCLUSION
All bacterial isolates in this study showed complete 
or rapidly acquiring resistance to drugs used as 
first-line agents in the treatment of UTIs. Antibiotic 
over-prescription in clinics has led to an increase 
in the prevalence of MDR bacteria causing 

Bacterial Isolates Pattern P AMC CRO FOX CIP F IPM SXT E NA

E. coli S
R

0
21

0
21

5
16

2
19

10
11

15
6

10
11

5
16

-
-

9
12

Klebsiella 
spp. 

S
R

0
5

0
5

1
4

0
5

4
1

0
5

3
2

0
5

-
-

3
2

Pseudomonas spp. S
R

0
3

0
3

1
2

0
3

2
1

0
3

0
3

0
3

-
-

1
2

S. saprophyticus S
R

0
3

0
3

1
2

0
3

2
1

2
1

-
-

2
1

1
2

0
3

Total S
R

0
32

0
32

8
24

2
30

18
14

17
15

13
16

12
20

1
3

13
19

Table-I. Antibiotic susceptibility patterns of urinary bacterial isolates, July 2021-July 2022
Abbreviations: S Sensitive, R Resistant, P Penicillin G, AMC Co-amoxiclav, CRO Ceftriaxone, FOX Cefoxitin, CIP Ciprofloxacin, 
IPM Imipenem, SXT Sulfamethoxazole-trimethoprim, E Erythromycin, NA Nalidixic acid
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community-acquired UTI in Faisalabad. A good 
antibiotic stewardship practice by the doctors will 
afford the patient a better chance of recovery and 
stunt the emergence of drug-resistant bacteria in 
the community. 
Copyright© 24 Oct, 2023.

REFERENCES
1. Zeng Z, Zhan J, Zhang K, Chen H, Cheng S. Global, 

regional, and national burden of urinary tract 
infections from 1990 to 2019: An analysis of the 
global burden of disease study 2019. World Journal 
of Urology. 2022 Mar; 40(3):755-63. DOI: https://doi.
org/10.1007/s00345-021-03913-0

2. Pardeshi P. Prevalence of urinary tract infections and 
current scenario of antibiotic susceptibility pattern 
of bacteria causing UTI. Indian J Microbiol Res. 2018 
Jul; 5(3):334-8. DOI: 10.18231/2394-5478.2018.0070

3. Takhar SS, Moran GJ. Diagnosis and management of 
urinary tract infection in the emergency department 
and outpatient settings. Infectious Disease Clinics. 
2014 Mar 1; 28(1):33-48. DOI: https://doi.org/10.1016/j.
idc.2013.10.003

4. Asmat U, Mumtaz MZ, Malik A. Rising prevalence 
of multidrug-resistant uropathogenic bacteria 
from urinary tract infections in pregnant women. 
Journal of Taibah University Medical Sciences. 2021 
Feb 1; 16(1):102-11. DOI: https://doi.org/10.1016/j.
jtumed.2020.10.010

5. Kot B. Antibiotic resistance among uropathogenic. 
Polish journal of microbiology. 2019; 68(4):403-15. DOI: 
https://doi.org/10.33073/pjm-2019-048

6. Bilal H, Khan MN, Rehman T, Hameed MF, Yang X. 
Antibiotic resistance in Pakistan: A systematic 
review of past decade. BMC infectious diseases. 2021 
Dec; 21(1):1-9.

7. Serra-Burriel M, Keys M, Campillo-Artero C, Agodi A, 
Barchitta M, Gikas A, Palos C, López-Casasnovas G. 
Impact of multi-drug resistant bacteria on economic 
and clinical outcomes of healthcare-associated 
infections in adults: Systematic review and meta-
analysis. PloS one. 2020 Jan 10; 15(1): e0227139. DOI: 
https://doi.org/10.1371/journal.pone.0227139

8. Prasada S, Bhat A, Bhat S, Shenoy Mulki S, Tulasidas 
S. Changing antibiotic susceptibility pattern in 
uropathogenic Escherichia coli over a period of 
5 years in a tertiary care center. Infection and Drug 
Resistance. 2019 May 29:1439-43. DOI: https://doi.
org/10.2147/IDR.S201849

9. CLSI. [Performance standards for antimicrobial 
susceptibility testing, 30 ed. CLSI [guideline, 
standard, or supplement [M11]. Clinical and Laboratory 
Standards Institute; [2020]. 

10. Uchida Y, Mochimaru T, Morokuma Y, Kiyosuke M, Fujise 
M, Eto F, Eriguchi Y, Nagasaki Y, Shimono N, Kang 
D. Clonal spread in Eastern Asia of ciprofloxacin-
resistant Escherichia coli serogroup O25 strains, 
and associated virulence factors. International journal 
of antimicrobial agents. 2010 May 1; 35(5):444-50. DOI: 
https://doi.org/10.1016/j.ijantimicag.2009.12.012

11. Özveren B, Narter KF, Türkeri L, Şahin A. Trends 
and risk factors for ciprofloxacin resistance and 
extendedspectrum beta-lactamase production 
in uropathogens from urology and non-urology 
outpatients. Journal of Urological Surgery. 2021 Jun 1; 
8(2). DOI: 10.4274/jus.galenos.2021.0022

12. Perry C, Hossain M, Powell M, Raychaudhuri A, 
Scangarella-Oman N, Tiffany C, Xu S, Dumont E, 
Janmohamed S. Design of two phase III, randomized, 
multicenter studies comparing gepotidacin with 
nitrofurantoin for the treatment of uncomplicated 
urinary tract infection in female participants. 
Infectious Diseases and Therapy. 2022 Dec; 11(6):2297-
310.

13. Porreca A, D’Agostino D, Romagnoli D, Del Giudice 
F, Maggi M, Palmer K, Falabella R, De Berardinis E, 
Sciarra A, Ferro M, Artibani W. The clinical efficacy 
of nitrofurantoin for treating uncomplicated urinary 
tract infection in adults: A systematic review of 
randomized control trials. Urologia Internationalis. 
2021 Feb 3; 105(7-8):531-40. DOI: https://doi.
org/10.1159/000512582

14. Pelegrin AC, Palmieri M, Mirande C, Oliver A, Moons 
P, Goossens H, van Belkum A. Pseudomonas 
aeruginosa: A clinical and genomics update. FEMS 
Microbiology Reviews. 2021 Nov; 45(6):fuab026. DOI: 
https://doi.org/10.1093/femsre/fuab026

15. Morris A. Overuse of broad-spectrum antibiotics in 
the acute care setting. 

16. Ali SQ, Zehra A, Naqvi BS, Shah S, Bushra R. Resistance 
pattern of ciprofloxacin against different pathogens. 
Oman medical journal. 2010 Oct; 25(4):294. DOI: 
https://doi.org/10.5001%2Fomj.2010.85

17. Bader MS, Loeb M, Leto D, Brooks AA. Treatment of 
urinary tract infections in the era of antimicrobial 
resistance and new antimicrobial agents. 
Postgraduate medicine.2020 Apr 2; 132(3):234-50. DOI: 
https://doi.org/10.1080/00325481.2019.1680052



Urinary tract infections

Professional Med J 2023;30(11):1501-1505. 1505

18. Bader MS, Loeb M, Leto D, Brooks AA. Treatment of 
urinary tract infections in the era of antimicrobial 
resistance and new antimicrobial agents. 
Postgraduate medicine. 2020 Apr 2; 132(3):234-50. 
DOI: https://doi.org/10.1080/00325481.2019.1680052

19. Pandit R, Awal B, Shrestha SS, Joshi G, Rijal BP, 
Parajuli NP. Extended-spectrum β-lactamase (ESBL) 
genotypes among multidrug-resistant uropathogenic 
Escherichia coli clinical isolates from a teaching 
hospital of Nepal. Interdisciplinary perspectives on 
infectious diseases. 2020 Apr 15; 2020. DOI: https://
doi.org/10.1155/2020/6525826

20. Pandit R, Awal B, Shrestha SS, Joshi G, Rijal BP, 
Parajuli NP. Extended-spectrum β-lactamase (ESBL) 
genotypes among multidrug-resistant uropathogenic 
Escherichia coli clinical isolates from a teaching 
hospital of Nepal. Interdisciplinary perspectives on 
infectious diseases. 2020 Apr 15; 2020. DOI: https://doi.
org/10.1155/2020/6525826

5

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name Contribution to the paper Author(s) Signature

1 Rabia Ali Original Author and 
Researcher


