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Abstract
Objective

To study the culture and sensitivity patterns of urinary tract infections in patients presenting
with urinary symptoms in a tertiary care hospital.

Study design

A cross-sectional study.

Place and duration of the study

The departments of General Medicine, Nephrology, and Urology at Nishtar Hospital, Multan,
from May 5, 2019, to November 5, 2019.

Methodology

A total of 120 patients suffering from complicated urinary tract infection (UTI) between 20 and

60 years of age were selected for the study. Mid-stream samples of urine were collected in

sterile containers and immediately processed for further procedures. MacConkey agar (Oxoid,

England) was used to subculture the colonies to get pure growth of the microorganisms. The

Kirby-Bauer disk diffusion method was used to determine the antibiotic susceptibility of the

isolated colonies. Miiller-Hinton agar plates were used to identify the sensitivity pattern. After
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Conclusion

The current study shows E. coli to be the most common pathogen in UTI, with very high
antibiotic resistance. This warrants the careful selection and conservative use of antibiotics.

Categories: Nephrology
Keywords: culture, microorganisms, sensitivity, urinary tract infection (uti)

Introduction

Urinary tract infection (UTI) is the invasion of a sterile urinary system by microorganisms. UTI
has become one of the most prevalent diseases so far, as its incidence in the general population
has been recorded to be 18 per 1000 [1-2]. UTI has the tendency to equally affect both genders
of any age. However, UTIs are more commonly seen in the female group of the population due
to their anatomical structure or due to the huge bacterial load in the urothelial mucosa. Many
other factors also contribute to the development of UTI in females such as sexual activity,
urinary tract obstruction, and pregnancy. One in every two females contracts UTI at least once
in her life. The incidence of UTT among children is reported to be 30% all over the world [3]. The
incidence of UTI is 1%-2% in boys and 3%-7%in girls in the US [4]. The range of UTI prevalence
is 2%-8% among children [5]. In Iran, it has been reported that at least 1% of boys and 3% of
girls have their first episode of UTI before reaching the age of 11 years [3]. UTI in children
needs to be diagnosed early, as it can lead to renal scarring, ultimately leading to end-stage
renal disease [6].

Various gram-positive, as well as gram-negative, organisms are culprits in UTI but the most
common cause of UTI is a gram-negative, facultative uropathogenic anaerobe known as
Escherichia (E.) coli [7]. E. coli is considered to be the cause in more than 80% of female UTI
cases between 18 and 39 years of age. A less commonly involved organism is Staphylococcus
(S.) saprophyticus and is thought to be involved in 15%-20% of the cases. Other less common
organisms involved in UTI are Enterococci, Enterobacter, Pseudomonas, Proteus, and
Klebsiella. Other studies have shown that the most commonly isolated organisms from urine
cultures are E. coli (66.3%), S. saprophyticus (14.9%), and Klebsiella (11%), and they were most
sensitive to nalidixic acid (70%), co-amoxiclav (29.9%), and co-trimoxazole (16.4%) [3,8].

UTIs are being treated on an empirical basis, which has led to antibiotic resistance among the
organisms [9-10]. Therefore, treatment should be targeted and based on the available local data,
regarding the sensitivity of the organisms [11]. As antibiotics abuse has led to the resistance
among microorganisms, newer antibiotics have led to the change in the antibiotic sensitivity of
the microorganisms [12]. The sensitivity of the microbials isolated from the urine

cultures toward the antibiotics can help us choose the best antibiotics for the treatment as well
as the prophylaxis of the UTIs. The timely diagnosis and treatment of the microorganisms
involved in complicated UTIs can help in preventing permanent renal damage [13-14].

The current study is aimed at isolating microorganisms from the urine cultures of the samples
of the patients suffering from complicated UTIs. The culture of the samples will also determine
the susceptibility of specific organisms to the antibiotics. As the local data is deficient, the
results of the current study will help medical practitioners choose the best antibiotics for the
treatment of complicated UTIs.

Materials And Methods

This cross-sectional study was conducted in the departments of General Medicine, Nephrology,
and Urology at Nishtar Hospital, Multan. The duration of the study was six months, from May 5,

2020 Muzammil et al. Cureus 12(2): €7013. DOI 10.7759/cureus.7013 20f9



Cureus

2019, to November 5, 2019. Ethical approval was obtained from the hospital review committee
before conducting the study. A total of 120 patients suffering from complicated UTI who used
to be treated multiple times between 20 and 60 years of age were selected for the study. The
sampling technique applied was the purposive consecutive sampling technique. Patients who
were already catheterized, immunocompromised, patients suffering from phimosis or
paraphimosis, uncircumcised males, and patients who had taken antibiotics within the past 24
hours were excluded from the study. Informed written consent was taken from each patient
before enrollment in the study.

Mid-stream samples of urine were collected in sterile containers and immediately processed for
further procedures such as culture and antibiotic sensitivity testing. To isolate the pathogens,
urinary samples were speckled on the cysteine lactose electrolyte deficient (CLED) media and
then incubated at 37°C for at least 24 hours. A sterile calibrated wire loop was used to inoculate
a 0.01 ml urine sample and then this isolate was used for a colony count. Kass criteria were used
for determining the significant colony count, which states a single species count of >105
organisms per ml to be significant. Biochemical characterization of the colonies was performed.
MacConkey agar (Thermo Fisher Scientific Oxoid Ltd., Basingstoke, United Kingdom) was used
to subculture the colonies in order to get pure growth of the microorganisms. Groups of these
different isolates were identified and confirmed by using a standardized identification system
(API 20 E System; BioMérieux, Marcy-1'Etoile, France).

The Kirby-Bauer disk diffusion method was used to determine the antibiotic susceptibility of
the isolated colonies. Miiller-Hinton agar plates were used to identify the sensitivity pattern

and incubation was done for 24 hours at 37°C. After this, the measurement of the zone of
inhibition of bacterial growth was performed and comparison was done with the guidelines of
the Clinical and Laboratory Standards Institute (CLSI, 2013). Isolates that had intermediate
sensitivity to the antibiotics were considered resistant to those specific antibiotics. E. coli,
Enterococci, Pseudomonas aeruginosa, S. aureus, Coliform species, Streptococci, and
Klebsiella were used as reference strains according to the protocols of the CLSI. A total of 53
isolates of these gram-negative and gram-positive organisms were tested for antibiotic
sensitivity.

E. coli was subjected to polymyxin B, colistin, ertapenem, amikacin, imipenem, gentamicin,
meropenem, ampicillin, piperacillin/tazobactam, cefoperazone/sulbactam, co-amoxiclav,
cefotaxime, ceftriaxone, cefuroxime, ciprofloxacin, and amoxicillin. Enterococci were subjected
to vancomycin, linezolid, ampicillin, amoxicillin, co-amoxiclav, teicoplanin, penicillin G,
ciprofloxacin, cefotaxime, ceftriaxone, and cefuroxime. Pseudomonas was subjected to
amikacin, colistin, piperacillin/tazobactam, meropenem, polymyxin B, ciprofloxacin,
gentamicin, imipenem, and cefoperazone/tazobactam. S. aureus was subjected to amoxicillin,
ampicillin, cloxacillin, co-amoxiclav, imipenem, piperacillin/tazobactam, cefotaxime,
ceftriaxone, cefuroxime, ciprofloxacin, cephradine, penicillin, vancomycin, teicoplanin,
linezolid, and gentamicin. Coliform bacteria were subjected to amoxicillin, colistin, gentamicin,
imipenem, piperacillin/tazobactam, cefotaxime, ceftazidime, meropenem, polymyxin B,
cefuroxime, amikacin, co-amoxiclav, and ciprofloxacin. Streptococci were subjected to
amoxicillin, ampicillin, co-amoxiclav, cefotaxime, ceftriaxone, cefuroxime, ciprofloxacin,
cefixime, penicillin G, teicoplanin, linezolid, and vancomycin. Klebsiella species were subjected
to amikacin, ampicillin, co-amoxiclav, gentamicin, imipenem, cefoperazone/sulbactam,
cefotaxime, ceftriaxone, cefuroxime, ciprofloxacin, meropenem, colistin, and polymyxin B for
sensitivity testing. The choice of these antibiotics was done, as these antibiotics are most
commonly used by general practitioners for the treatment of UTI in the region of South Punjab.

Data were entered in Microsoft Excel software (Microsoft Corporation, Redmond, Washington),
and the sensitivity and resistance patterns of the above-mentioned microorganisms were
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calculated. Data were mentioned as the number and percentages.

Results

A total of 120 samples were selected for culture and sensitivity with 67% females and 33%
males with age more than 30 years in 47% and less than 30 years in 53%, but no growth was
observed in 67 (55.8 %) of all the samples and growth was detected in 53 (44.2%) of the
cultured samples. Of 53 positive urine cultures, Escherichia coli was detected in 21 (39.6%),
Enterococcus species were detected in 18 (33.9%), and Pseudomonas aeruginosa was detected
in 7 (13.2%). Methicillin-resistant Staphylococcus aureus (MRSA), Coliform species,
Streptococci, and Klebsiella were detected in three (5.7%), two (3.8%), one (1.9%), and one
(1.9%) of the positive cultures, respectively (Table 7).

Organism detected Number Percentage
Escherichia coli 21 39.6%
Enterococcus sp. 18 33.9%
Pseudomonas aeruginosa 7 13.2%
Multidrug-resistant Staphylococcus aureus 3 5.7%
Coliform sp. 2 3.8%
Streptococcus sp. 1 1.9%
Klebsiella sp. 1 1.9%

Total 53 100.0%

TABLE 1: Culture reports results of the patients

E. coli was detected in 21 (39.6%) of all the positive cultures. Of all these, E. coli cultures, 21
(100.0%) were sensitive to polymyxin B, colistin, and ertapenem, followed by 18 (85.7%)
sensitive to amikacin, 15 (71.4%) sensitive to imipenem, 14 (66.7%) sensitive to gentamicin, 13
(61.9%) sensitive to meropenem, nine (42.9%) sensitive to ampicillin, eight (38.1%) sensitive to
piperacillin/tazobactam, seven (33.3%) sensitive to cefoperazone/sulbactam, six (28.6%)
sensitive to co-amoxiclav, cefotaxime, and ceftriaxone, and five (23.8%) sensitive to cefuroxime
and ciprofloxacin. All 21 (100.0%) cultures were resistant to amoxicillin (Table 2).
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Organism detected
Drug

Polymyxin B

Colistin

Ertapenem

Amikacin

Imipenem

Gentamicin
Meropenem

Ampicillin
Piperacillin/tazobactam
Cefoperazone/sulbactam
Co-amoxiclav
Cefotaxime
Ceftriaxone
Cefuroxime
Ciprofloxacin

Amoxicillin

TABLE 2: Sensitivity pattern of E coli.

E. coli (N=21)

S

21 (100.0%)
21 (100.0%)

21 (100.0%)

18 (85.7%)
15 (71.4%)
14 (66.7%)
13 (61.9%)
9 (42.9%)
8 (38.1%)
7 (33.3%)
6 (28.6%)
6 (28.6%)
6 (28.6%)
5 (23.8%)
5 (23.8%)

0 (0.0%)

R
0 (0.0%)

0 (0.0%)

0 (0.0%)

3 (14.3%)
6 (28.6%)
7 (33.3%)
8 (38.1%)
12 (57.1%)
13 (61.9%)
14 (66.7%)
15 (71.4%)
15 (71.4%)
15 (71.4%)
16 (76.2%)
16 (76.2%)

21 (100.0%)

Enterococcus species were detected in 18 (33.9%) of all the positive cultures. Of these 18

enterococci cultures, 18 (100.0%) were sensitive to vancomycin; 15 (83.3%) were sensitive to
linezolid; 13 (72.2%) were sensitive to ampicillin, amoxicillin, co-amoxiclav, teicoplanin, and

penicillin G; and five (27.8%) were sensitive to ciprofloxacin. All 18 (15.0%) cultures were
resistant to cefotaxime, ceftriaxone, and cefuroxime (Table 3).
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Organism detected Enterococci (N=18)

Drug S R
Vancomycin 18 (100.0%) 0 (0.0%)
Linezolid 15 (83.3%) 3 (16.7%)
Ampicillin 13 (72.2%) 5 (27.8%)
Amoxicillin 13 (72.2%) 5 (27.8%)
Co-amoxiclav 13 (72.2%) 5 (27.8%)
Teicoplanin 13 (72.2%) 5 (27.8%)
Penicillin G 13 (72.2%) 5 (27.8%)
Ciprofloxacin 5 (27.8%) 13 (72.2%)
Cefotaxime 0 (0.0%) 18 (100.0%)
Ceftriaxone 0 (0.0%) 18 (100.0%)
Cefuroxime 0 (0.0%) 18 (100.0%)

TABLE 3: Sensitivity pattern of Enterococci

Pseudomonas was detected in seven (13.2%) of all the positive cultures. Of

these seven cultures, all seven (100%) were sensitive to amikacin, colistin,
piperacillin/tazobactam, meropenem, and polymyxin B. The resistance pattern observed was
four (57%) were resistant to ciprofloxacin, followed by two (28 %) resistant to gentamicin,
imipenem, and cefoperazone/tazobactam.

MRSA was detected in three (5.7%) of all the positive cultures. All three growths (100%) showed
complete resistance to amoxicillin, ampicillin, cloxacillin, co-amoxiclav, imipenem,
piperacillin/tazobactam, cefotaxime, ceftriaxone, cefuroxime, ciprofloxacin, cephradine, and
penicillin. All three growths (100%) were sensitive to vancomycin and teicoplanin, followed by
two (67%) sensitive to linezolid and then one (33%) sensitive to gentamicin.

Coliform bacteria were detected in two (3.8%) of all the positive cultures. All two (100%) were
sensitive to amoxicillin, colistin, gentamicin, imipenem, piperacillin/tazobactam, cefotaxime,
ceftazidime, meropenem, and polymyxin B. Both the growths showed resistance to cefuroxime.
One growth (50%) showed resistance to amikacin, co-amoxiclav, and ciprofloxacin.

Streptococci were detected in one (1.9%) of all the positive cultures. Growth was sensitive to
amoxicillin, ampicillin, co-amoxiclav, cefotaxime, ceftriaxone, cefuroxime, ciprofloxacin,
cefixime, penicillin G, teicoplanin, linezolid, and vancomycin.

Klebsiella species were detected in one (1.9 %) of all the positive cultures. Growth was resistant
to amikacin, ampicillin, co-amoxiclav, gentamicin, imipenem, cefoperazone/sulbactam,
cefotaxime, ceftriaxone, cefuroxime, ciprofloxacin, and meropenem. Growth was only sensitive
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to colistin and polymyxin.

Discussion

In the current study, we observed that Escherichia coli was detected in the highest ratio, i.e. in
21 (39.6%) of the positive cultures. It was followed by Enterococci in 18 (33.9%), Pseudomonas
aeruginosa in seven (13.2%), MRSA in three (5.7%), Coliform species in two (3.8%),
Streptococci and Klebsiella in one (1.9%) each. The highest sensitivity of the organisms was
observed to polymyxin B, colistin, vancomycin, linezolid, teicoplanin, amikacin, imipenem, and
gentamicin, in respective order.

Sohail et al. observed E. coli in 62%, followed by E. faecalis (15%), Pseudomonas (6%),
Klebsiella spp., and Proteus and S. aureus in 1% each [15]. They observed the sensitivity of E.
coli to imipenem and meropenem to be the highest. These results were similar to those
observed in the current study. Muntaha et al. conducted a study on 155 children of UTI and
observed E. coli in 72.26% of the patients, Klebsiella in 10.32%, and S. aureus in 2.58% of the
cases [16]. The highest sensitivity observed was to co-amoxiclav and co-trimoxazole.

Sohail et al. observed the prevalence of Enterococci to be more than that of S. aureus, results
similar to those seen in the current study [15]. They observed the resistance of Enterococci
against ciprofloxacin in 83% cases while we observed a similar result in 72.2% cases. They
observed linezolid to be the most efficacious against Enterococci, and we observed linezolid
sensitivity in 83.3% cases, being second only to vancomycin (100%).

In another study involving 48 positive cultures, E. coli was in 67% cases and Klebsiella was in
21%; almost 90% of cases were sensitive to amikacin while resistance to ofloxacin was present
in 85% cases [17]. Akram et al. observed E. coli in 62% while Pseudomonas in 6% of the UTI
cases [18]. A study conducted in Lahore showed that E. coli was present in 73% of the cases
while all other organisms collectively comprised 27% of all the UTI cases [19]. The current study
showed the prevalence of Enterococci in 33.9% of the positive urine cultures of UTI patients
while a past study conducted in Nepal showed it to be 18% [20].

The current study observed the E. coli resistance pattern to be amoxicillin (100%), ciprofloxacin
(76.2%), cefuroxime (76.2%), ceftriaxone (71.4%), cefotaxime (71.4%), co-amoxiclav (71.4%),
cefoperazone/sulbactam (66.7%), piperacillin/tazobactum (61.9%), and ampicillin (57.1%).
Bashir et al. observed the resistance of E. coli against ampicillin (92%), co-trimoxazole (80%),
ciprofloxacin (62%), gentamicin (47%), nitrofurantoin (20%), and amikacin (4%) [21].

We observed the highest sensitivity of E. coli to polymyxin B, colistin, and ertapenem (100%)
while a previous Pakistani study observed the highest sensitivity of E. coli to cefepime (80%)
[22]. They observed the resistance of E. coli to ciprofloxacin in 87% of the cases, which was
similar to the results observed in our study (76.2%).

A study conducted in Karachi, Pakistan, showed the frequency of Klebsiella to be 84.6%, the
frequency of E. coli to be 68.5%, and the frequency of Proteus mirabilis to be 28.6% in the
isolates of UTI patients [23]. Some similar results were observed by Sohail et al., but these
results are different from those observed in the current study [15].

Conclusions

Our study concluded that UTT is, in fact, creating problems related to patient care, and E. coli
was found to be the most prevalent pathogen, Enterococcus sp the second, and Pseudomonas
aeruginosa the third causative organism for UTI. MRSA, Coliform sp, Streptococcus sp., and
Klebsiella sp were also found in the urine culture but in rare cases, with very high antibiotic
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resistance, which warrants careful selection and the conservative use of antibiotics, as no local
guidelines available.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Bakhtawar Amin
Medical and Dental College, Multan issued approval 12/Nephro/ BMDC/2017. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts
of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three
years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that
could appear to have influenced the submitted work.

References

1. Bader MS, Hawboldt ], Brooks A: Management of complicated urinary tract infections in the
era of antimicrobial resistance. Postgrad Med. 2010, 122:7-15. 10.3810/pgm.2010.11.2217

2. Mittal R, Aggarwal S, Sharma S, Chhibber S, Harjai K: Urinary tract infections caused by
Pseudomonas aeruginosa: a minireview. ] Infect Public Health. 2009, 2:101-111.
10.1016/j.jiph.2009.08.003

3. Yolbas I, Tekin R, Kelekci S, et al.: Community-acquired urinary tract infections in children:
pathogens, antibiotic susceptibility and seasonal changes. Eur Rev Med Pharmacol Sci. 2013,
17:971-976.

4. Roberts KB: Urinary tract infection: clinical practice guideline for the diagnosis and
management of the initial UTI in febrile infants and children 2 to 24 months. Pediatrics. 2011,
128:595-610. 10.1542/peds.2011-1330

5. Pennesi M, L’Erario [, Travan L, Ventura A: Managing children under 36 months of age with
febrile urinary tract infection: a new approach. Pediatr Nephrol. 2012, 27:611-615.
10.1007/s00467-011-2087-3

6. Hamid F, Islam MR, Paul N, Nusrat N, Parveen R: Urinary tract infection in children: a review .
Delta Med Col J. 2013, 1:51-57. 10.3329/dmcj.v1i2.15919

7. Katouli M: Population structure of gut Escherichia coli and its role in development of extra-
intestinal infections. Iran ] Microbiol. 2010, 2:59-72.

8. Paryani JP, Memon SR, Rajpar ZH, Shah SA: Pattern and sensitivity of microorganisms causing
urinary tract infection at teaching hospital. ] Liaquat Uni Med Health Sci. 2012, 11:97-100.

9. Chakupurakal R, Ahmed M, Sobithadevi DN, Chinnappan S, Reynolds T: Urinary tract
pathogens and resistance pattern. J Clin Pathol. 2010, 63:652-654. 10.1136/jcp.2009.074617

10. Konca C, Tekin M, Uckardes F, et al.: Antibacterial resistance patterns of pediatric
community-acquired urinary infection: overview. Pediatr Int. 2017, 59:309-315.
10.1111/ped.13139

11.  Cullen IM, Manecksha RP, McCullagh E, et al.: An 11-year analysis of the prevalent
uropathogens and the changing pattern of Escherichia coli antibiotic resistance in 38,530
community urinary tract infections, Dublin 1999-2009. Ir ] Med Sci. 2013, 182:81-89.
10.1007/s11845-012-0834-5

12. Falagas ME, Polemis M, Alexiou VG, Marini-Mastrogiannaki A, Kremastinou J, Vatopoulos AC:
Antimicrobial resistance of Escherichia coli urinary isolates from primary care patients in
Greece. Med Sci Monit. 2008, 14:75-79.

13.  Dash M, Padhi S, Mohanty I, Panda P, Parida B: Antimicrobial resistance in pathogens causing
urinary tract infections in a rural community of Odisha, India. ] Fam Community Med. 2013,
20:20-26. 10.4103/2230-8229.108180

14.  Chishti AS, Maul EC, Nazario R], Bennett JS, Kiessling SG: A guideline for the inpatient care of
children with pyelonephritis. Ann Saudi Med. 2010, 30:341-349. 10.4103/0256-4947.68549

2020 Muzammil et al. Cureus 12(2): €7013. DOI 10.7759/cureus.7013 80of9


https://dx.doi.org/10.3810/pgm.2010.11.2217
https://dx.doi.org/10.3810/pgm.2010.11.2217
https://dx.doi.org/10.1016/j.jiph.2009.08.003
https://dx.doi.org/10.1016/j.jiph.2009.08.003
https://www.ncbi.nlm.nih.gov/pubmed/23640446
https://dx.doi.org/10.1542/peds.2011-1330
https://dx.doi.org/10.1542/peds.2011-1330
https://dx.doi.org/10.1007/s00467-011-2087-3
https://dx.doi.org/10.1007/s00467-011-2087-3
https://dx.doi.org/10.3329/dmcj.v1i2.15919
https://dx.doi.org/10.3329/dmcj.v1i2.15919
https://www.ncbi.nlm.nih.gov/pubmed/22347551
https://www.researchgate.net/publication/235662982_Pattern_and_Sensitivity_of_Microorganisms_Causing_Urinary_Tract_Infection_at_Teaching_Hospital
https://dx.doi.org/10.1136/jcp.2009.074617
https://dx.doi.org/10.1136/jcp.2009.074617
https://dx.doi.org/10.1111/ped.13139
https://dx.doi.org/10.1111/ped.13139
https://dx.doi.org/10.1007/s11845-012-0834-5
https://dx.doi.org/10.1007/s11845-012-0834-5
https://www.ncbi.nlm.nih.gov/pubmed/18227764
https://dx.doi.org/10.4103/2230-8229.108180
https://dx.doi.org/10.4103/2230-8229.108180
https://dx.doi.org/10.4103/0256-4947.68549
https://dx.doi.org/10.4103/0256-4947.68549

Cureus

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sohail M, Khurshid M, Saleem HG, Javed H, Khan AA: Characteristics and antibiotic resistance
of urinary tract pathogens isolated from Punjab, Pakistan. Jundishapur ] Microbiol. 2015,
8:€19272. 10.5812/jjm.19272v2

Muntaha ST, Ismail M, Hassan F: Causative organisms and their sensitivity pattern of urinary
tract infection in children. J Islamic Int Med Coll. 2016, 11:145-148.

Amatya P, Joshi S, Shrestha S: Culture and sensitivity pattern of urinary tract infection in
hospitalized children in Patan Hospital. ] Nepal Paediatr Soc. 2016, 36:28-33.
10.3126/jnps.v36i1.14629

Akram M, Shahid M, Khan AU: Etiology and antibiotic resistance patterns of community-
acquired urinary tract infections in JNMC Hospital Aligarh, India. Ann Clin Microbiol
Antimicrob. 2007, 6:4. 10.1186/1476-0711-6-4

Tanvir R, Hafeez R, Hasnain S: Prevalence of multiple drug resistant Escherichia coli in
patients of urinary tract infection registering at a diagnostic laboratory in Lahore Pakistan.
Pak ] Zool. 2012, 44:707-712.

Baral R, Timilsina S, Jha P, et al.: Study of antimicrobial susceptibility pattern of gram positive
organisms causing UTI in a tertiary care hospital in eastern region of Nepal. Health
Renaissance. 2013, 11:119-124. 10.3126/hren.v11i2.8218

Bashir MF, Qazi JI, Ahmad N, Riaz S: Diversity of urinary tract pathogens and drug resistant
isolates of Escherichia coli in different age and gender groups of Pakistanis. Trop ] Pharm Res.
2008, 7:1025-1031. 10.4314/tjpr.v7i3.14687

Bano K, Khan ], Begum RH, Munir S, Ul Akbar N, Ansari JA, Anees M: Patterns of antibiotic
sensitivity of bacterial pathogens among urinary tract infections (UTI) patients in a Pakistani
population. Afr ] Microbiol Res. 2012, 6:414-420.

Afridi FI, Farooqi BJ, Hussain A: Frequency of extended spectrum beta lactamase producing
enterobacteriaceae among urinary pathogen isolates. ] Coll Physicians Surg Pak. 2011, 21:741-
744.

2020 Muzammil et al. Cureus 12(2): €7013. DOI 10.7759/cureus.7013 90of9


https://dx.doi.org/10.5812/jjm.19272v2
https://dx.doi.org/10.5812/jjm.19272v2
https://pdfs.semanticscholar.org/fc24/ccd08c7cef02dbeb4367fa877dc1ce2949cc.pdf
https://dx.doi.org/10.3126/jnps.v36i1.14629
https://dx.doi.org/10.3126/jnps.v36i1.14629
https://dx.doi.org/10.1186/1476-0711-6-4
https://dx.doi.org/10.1186/1476-0711-6-4
https://pdfs.semanticscholar.org/a613/3064d5a71327ebc455a3eba02a2396d7ed25.pdf
https://dx.doi.org/10.3126/hren.v11i2.8218
https://dx.doi.org/10.3126/hren.v11i2.8218
https://dx.doi.org/10.4314/tjpr.v7i3.14687
https://dx.doi.org/10.4314/tjpr.v7i3.14687
https://www.researchgate.net/publication/228520002_Patterns_of_antibiotic_sensitivity_of_bacterial_pathogens_among_urinary_tract_infections_UTI_patients_in_a_Pakistani_population
https://www.ncbi.nlm.nih.gov/pubmed/22166694

	Study of Culture and Sensitivity Patterns of Urinary Tract Infections in Patients Presenting with Urinary Symptoms in a Tertiary Care Hospital
	Abstract
	Objective
	Study design
	Place and duration of the study
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Culture reports results of the patients
	TABLE 2: Sensitivity pattern of E coli.
	TABLE 3: Sensitivity pattern of Enterococci

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


