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Abstract

Background: Bacterial urinary tract infections
(UTI) are among the most common infections in
worldwide. among different patients, women
infection is the higher. This study aimed to
determine the bacterial agents of women with
urinary tract infection from al khums city in
Libya, and testing the susceptibility of bacterial
strains isolated from patients visited the Soug
Alkamees Central Hospital

Methods: During February 2021 to April 2021
and using standard microbiological techniques,
we examined 120 urine specimens collected from
women with UTI and 30 specimens from women
without UTI as control. The BD Phoenix
Automated Microbiology System were used to
identify and determine the susceptibility of
bacterial isolates against antimicrobial agents.
Our results were collected and analyzed using
SPSS version 20 software. P- value < 0.05 was

considered statically significant.

Results: We detected a causative agent in 53/120
patients (44.2%).The most frequently isolated
uropathogenic bacteria from women with
urinary tract infection were Escherichia coli
19/53 (35.8%), Klebsiella pneumonia 14/53
(26.4%) and Enterococcus faecalis 9/53 (17 %o).
Bacterial isolates showed very high resistant
rates (100%) to different antibiotics. On the
other hand, all strains were susceptible to
another antibiotics.
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Introduction.

Urinary tract infection (UTI) may be defined as an
infection caused by the presence of microorganisms that
can occur anywhere in the urinary tract. Urinary tract
infections are among the most common bacterial
infections in humans. Worldwide, about 150 million
people are diagnosed with UTI each year (Stamm and
Norrby 2001, Ala-Jaakkola et al.,2022 ) People of all
ages may be infected by uropathogenic microorganisms.
However, women, especially after menopause are more
vulnerable to the infection compared to men, due to a
shorter urethra, pregnancy, absence of prostatic secretion
and easy contamination by normal flora of fecal in the
urinary tract (Shaikh et al., 2008 and Beerepoot et al.,
2011). UTI is the second most common reason for
empirical antibiotic treatment, so that it is a major driver
of antibiotic usage globally (Rané et al., 2006).
Uropathgens have developed high levels of antibiotics
resistance. Antibiotics resistance leads to some
difficulties in the treatment of UTI with increasing
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patient morbidity and costs of re-treatment (Wagenlehner
and Naber, 2006). The incidence of bacterial urinary tract
infections in the community ranging from asymptomatic
to severe sepsis (Hussain, 2001). More than 95% of
urinary tract infections are caused by a single bacterial
species. Different species of gram negative and positive
bacteria have been recognized as an important pathogen,
where they were isolated from 80-85% and 15- 20% of
UTlIs respectively. Among Uropathgens, E. coli is the
most frequent pathogen (Gales et al., 2002 and Amin et
al., 2009).

Methods.
Patient and collection of samples.

During February 2021 to April 2021 120 urine
specimens collected from women with clinical signs and
symptoms of UTI who were hospitalized in Soug
Alkamees Central Hospital. All Patients were diagnosed
by having one or more of the following
symptoms(dysuria, frequency, urgency, suprapubic
discomfort or flank pain) .30 specimens were collected
from women without UTI as control. The age of the
patients ranged from 18 to 81 years. Approximately, 20
ml midstream urine was collected from each patient in a
sterile container, placed on an ice bag and transported
immediately to the microbiology laboratory for analysis
within two hours of collection.( Sahm et al., 2001 and
Khoshbakht et al., 2008)

Microbial procedures.

All the samples were cultured on MacConkey
Agar, blood agar, and nutrient agar using a sterile
calibrated loop (0.001 ml) and incubated at 37°C for 18-
24 hours. The number of colony-forming units per
milliliter (CFU/ml) was counted. The urine samples
giving >10000 CFU/ml were considered significant
(Mahmood et al, 2012). The BD Phoenix Automated
Microbiology System were used to identify and
determine the susceptibility of bacterial isolates against
antimicrobial agents. The BD Phoenix Automated
Microbiology System (PAMS), MSBD Biosciences,
Sparks Md, USA) provides antimicrobial susceptibility
testing (AST)results for antimicrobials as susceptible (S),
intermediate susceptible (1) and resistant (R) and is
interpreted according to CLSI criteria (CLSI, 2009)

Statistical analysis.
Result of this study were analyzed using SPSS
version 20 software. P-values less than 0.05 were
considered statistically significant.

Results and Discussion

UTIs are the most frequent bacterial infection seen
in the outpatient setting: 1 in 3 women will develop a
UTI requiring antibiotic treatment by age 24, and 50%
experience at least 1 UTI during their lifetime (Beerepoot
et al., 2011). previous study found that almost all women
who exhibited symptoms of UTI, but had a negative urine
culture , actually had infection.(walker and writer, 2017 )
According to the results of cultures and the total 150
urine samples (120 with UTI and 30 without UTI) in the
current study, it was revealed that the positive result were
recorded in 53 (44.2%) and 2 (6.7%) of urine samples
collected from women with UTI and women without
UTI(controls) respectively figure 1. similar prevalence
rates of positive result, among patients with UTI have
been reported from different regions. (Ali et al., 2016)
determined the prevalence of uropathogenic bacteria in
patients with UTI infection in Zliten, Libya. They
reported that 434/1165 (37.25%) of cultures of UTI
samples were positive. in eastern Libya reported a lower
prevalence rate for positive results (27.68%) (Agila et al.,
2018). Collectively, the findings of the present work and
the above mentioned studies seem to suggest that
empirical treatment is sometimes necessary. However, in
order to get specific result two consecutive urine samples
for culture is needed (Nicolle et al., 2019).
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Figure 1. Result of culture for all samples obtained from
patient (n=120) and control (n=30).

Different species of enteropathogenic bacteria are known
to cause UTIs worldwide. Escherichia coli is the
predominant etiological agent in community practice.
Other bacterial agents include species of Klebsiella,
Pseudomonas, Proteus, Enterobacter, Staphylococcus,
Streptococcus and Enterococcus faecalis (Nicolle, 2001,
Gupta et al.,2002 and Hudson et al, 2022). Several
studies have demonstrated geographical variability of
pathogen occurrence in the case of UTI among patient
populations (Amin et al., 2009 and Nerurkar et al., 2012).
Results of this study showed that, Gram-negative bacilli
isolated accounted for 33/53 (62.3%) of the positive
cultures, while Gram-positive cocci were 20/53 (37.7%).
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The frequency of bacterial isolated is given in table 1.
The most common isolated uropathogens in Gram-
negative bacilli were E. coli 19/53 (35. 8%) followed by
Klebsiella pneumonia 14/53 (26.4%). Of the Isolated
gram-positive cocci, 9/53 (17%) were identified as
Enterococci faecalis, coagulase-negative staphylococci,
9/53 (17%). No significant differences were found in the
isolation rates of most pathogens in relation to the old of
patients (p.v. > 0,05). However, stratification of the
uropathogens-infected women by age revealed that the
isolation of uropathogenic bacteria was more common
among women < 50 years of age

Table 1. Bacterial isolates of positive UTI cultures in
women (n=53)

In this study, the incidence of UTI was ranged in patients
between 18 to 81 years old. most of uropathogens were
isolated from women under 50 years of age (92.5%)
compared to other patients groups (> 50 years, 7.8%)
Relationship between age group and the number of
infections is showed in figure 2. This finding confirmed
the reports of patient with UTI in other cities of Libya,
such as Zliten and Tobruk (Ali et al, 2016, Agila et al.,
2018). Similar results were reported in previous study
that was conducted in Kuwait (Dimitrov et al., 2001),
Nigeria (Omigie et al., 2009, Ogbukagu et al., 2016 and
Nahab et al., 2022). This can be explained by the fact that
the changes in the sexual activity, pregnancy, and
menopausal status have a high impact on the risk for UTI
occurrence since all of them affect the urogenital
bacterial composition (Tutuncu and Ardic, 2005 Sewify

2016). On the other hand, the other studies were

Bacterial Pathogens No. (%) et al
Escherichia coli 19(35.8)
Klebsiella pneumonia 14 (26.4)
Enterococcus faecalis 9(17)
Staphylococcus. epidermidis 6 (11.3)
Staphylococcus haemolyticus 3(5.7)
Staphlococcus Aureus 2(3.8)

done in India (Prakash and Saxena, 2013)

showed that the highest incidence of UTI was recorded
among the age group > 45 years (63.5 %) and lowest
among the other age groups.

According to the results, this study demonstrated that the
positive isolated pathogens responsible for UTI showed
that the proportion of gram negative bacteria was higher
than Gram-positive pathogens. Escherichia coli was the
predominant etiological agent (35.8%) amongst the gram
negative bacilli, Klebsiella. pneumoniae being the second
commonest in the patient group. Similar findings were
found in previous study carried out in different regions
from Libya and the world (Gupta et al., 2002, Nerurkar et
al., 2012, Nahab et al., 2022, Agila et al., 2018). In
another study, Klebsiella was found to be the commonest
followed by Escherichia coli, Pseudomonas aeruginosa
and Staphylococcus aureus (Bajaj et al., 1999). The
prevalence of Gram-positive cocci was not high in our
study and less than gram negative bacteria; this is similar
to other studies in different countries (Tayebi et al 2014
and Kothari et al., 2008 , Agila et al., 2018, Nahab et al.,
2022). However, different results have been reported
(Shahina et al., 2011.). In our study, among gram positive
cocci, Staphylococcus spp (20.75%) were the most
common bacteria isolated from urine samples which is in
agreement with the findings of others ( Khoshbakht et al.,
2008 Agila et al., 2018, Nahab et al., 2022). The
differences and similarities in the type and distribution of
causative agents of UTI may result from geographical
variability, host factors, and practices of people such as
education programmers and healthcare, hygiene practices
and socioeconomic standards in different geographic
regions and countries. However, it was reported that the
most bacteria causing UTI are commensals perianal and
vaginal regions therefore, personal hygiene may be
important in reducing the incidence of UTI.
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Figure 2. Relationship between age group of women with
UTI and the number of infections.

Bacteria causing urinary tract infections have developed a
high level of antibiotic resistance. Antibiotic resistance
leads to some difficulties in the treatment of UTI.
(Wagenlehner and Naber, 2006.). previous studies
showed that some strain of uropathogenic E. coli
(sequence type 131 (ST131)) often exhibit high levels of
resistance to multiple antibiotics and have undergone
rapid intercontinental dispersal during the last two
decades (Peirano and Pitout,. 2010 and Pitout, 2012).
Monitoring of antimicrobial susceptibility can aid
clinicians for prescription of appropriate antibiotics and
prevention of development of drug resistance. Our result
showed that Bacterial isolates showed very high resistant
rates (100%) to different antibiotics. E. coli isolates
showed very high resistant rates being 100% to
Ampicillin -~ and  Cephalothin. Of 12 isolated
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staphylococcus spp (3 staphylococcus.aureus , 3
staphylococcus haemolyticus and 6 staphylococcus
epidermidis) 100% were resistant to  Ampicillin and
Penicillin G. On the other hand, all strains were
susceptible to another antibiotics. which is in agreement
with the findings of others (Ali et al, 2016 and Agila et
al., 2018). However, more detailed results will be
published in a subsequent paper regarding the alternative
options.

Conclusion.

This study explored the most prevalent UTIs
causing pathogens among women. Our results indicate
that Gram-negative bacilli were responsible for UTIs.
The most common isolated bacteria from UTIs was
Escherichia coli. In this study, most of the infections in
women occurred in the age group of 18-50 vyears.
Therefore, for women whose UTlIs are coincident with
active age , hygiene care, can be effective in preventing
infections. Due to increasing antibiotic resistance among
UTI pathogens, an alternative strategy for the prevention
of chronic and recurrent UTIs is needed.

References.

Agila. A, Almahdi. A, Mohammed. H, Saleh. 0Z, Safe ,
Abdesalem. A, Ismail. F. Urinary Tract Infection in
Eastern Libya During One Decade and Preventive
Healthy Diet. The second Libyan conference of medical
laboratory. 2018, pp.1- 9.

Ala-Jaakkola R, Laitila A,. Ouwehand AC and
Lehtoranta L. Role of D-mannose inurinary tract
infections a narrative review. Nutrition Journal. Vol. 22,
pp. 2-16, 2022.

Ali. MMM, Albakosh. AM, Amna Alrtail. A, Rzeg.
MM,  Aboukayll. AMS. Etiology of Uropathogenic
Bacteria in Patient with Urinary Tract Infection in IN
Zliten, Libya. Journal of Humanities and Applied Science
(JHAS).vol. 29, pp. 16-32, 2016.

Amin M, Mehdinejad M, Pourdangchi Z. Study of
bacteria isolated from wurinary tract infections and
determination of their susceptibility to antibiotics.
Jundishapur Journal of Microbiology. Vol. 2, pp. 118-
123, 20009.

Bajaj JK, Karyokarte RP, Kulkarni JD, Deshmukh AB.
Changing aetiology of urinary tract infections and
emergence of drugs resistance as a major problem. J
Commun Dis. Vol. 31, pp. 181-84, 1999.

Beerepoot MA, ter Riet G, Nys S, van der Wal WM, de
Borgie CA, de Reijke TM, prins JM, Koeijers J,Vorbon
A, Stobberingh E,Geerlings SE. Cranberries vs antibiotics

to prevent urinary tract infections: a randomized double-
blind noninferiority trial in premenopausal women. Arch
Intern Med. vol. 171, pp. 1270-8, 2011.

Clinical and Laboratory Standards Institute (CLSI).
Methods for Dilution Antimicrobial Susceptibility Tests
for Bacteria That Grow Aerobically; Approved Standard-
Eighth Edition (M07-A8), 2009.

Dimitrov TS, Udo EE, Awni F, Emara M, and
Passadilla R. Etiology and antibiotic susceptibility
patterns of communityacquired urinary tract Infections in
a Kuwait Hospital. Medical Principles and Practice. Vol.
13, pp. 334-339, 2004.

Gales AC, Sader HS, Jones RN. Urinary tract infection
trends in Latin American hospital. DiagnMicrobiol Infect
Dis. Vol. 44, pp. 289-299, 2002.

Gupta V, Yadav A, Joshi RM. Antibiotic resistance
pattern in uropathogens. Indian J Med. Microbiol. Vol.
20, pp. 96-8, 2002.

Hudson RE , Job KM , Sayre CL, Krepkova LV ,
Sherwin CXM and Enioutina EY. Examination of
Complementary Medicine for Treating Urinary Tract
Infection Among Pregnant Women and Children
frontiers in pharmacology. Vol. 13, pp. 1-23, 2022.

Hussain N. Prevalance and susceptibility pattern of
urinary pathogens. Biomedica. VVol. 18, pp. 76-79, 2001.

Khoshbakht R, Salimi A, Shirzad Aski H, Keshavarzi H.
Antibiotic susceptibility of bacterial strains isolated from
urinary tract infections in Karaj, Iran,
Jundishahpourmicrobial. Vol. 6, pp. 86- 90, 2008.

Kothari A, Sagar V. Antibiotic resistance in pathogens
causing community-acquired urinary tract infections in
India: a multi center study. J Infect Developing
Counties.vol. 2, pp.354-358, 2008.

Mahmood I, Jarjees Y, Satam Z. In vitro Resistance to
Cephalosporins in Women with Bacterial Urinary Tract
Infections. Iraq Postgraduate Med J. vol.11, pp.321- 325,
2012.

Nahab HM, Akeel Hamed Al-Oebady M, Ageel Abdul
Munem H. Bacteriological Study of Urinary Tract
Infections among Pregnant Women in Al Samawa City of
Irag. Archives of Razi Institute. Vol. 77, pp. 117-122,
2022.

Nerurkar A, Solanky P, Naik S. Bacterial pathogens in
urinary tract infection and antibiotic susceptibility
pattern. J Pharm Biomed Sci. vol. 21, pp. 1-3, 2012.

Nicolle L E, Gupta K, Bradley SF, Colgan R, DeMuri G
P, Drekonja D, Eckert LO, Geerlings SE, koves B, et al.



Journal of Academic Research (Applied Sciences), VOL.23, November 2022

(2019). Clinical Practice Guideline for the Management
of Asymptomatic Bacteriuria: Update by the Infectious
Diseases Society of America. Clin. Infect. Dis. Vol. 68,
pp. 83-110, 2019.

Nicolle LE. Epidemiology of urinary tract infection.
Infect Med. Vol. 18, pp. 153-162, 2001.

Ogbukagu CM, Anakwenze VN, Ekwealor CC, C.
Ezemba C, Ekwealor IA. Incidence of Urinary tract
infections (UTI) amongst patients attending primary
health centres in Anambra State. Advances in
Microbiology. Vol. 6, pp. 537-547, 2016.

Omigie O, Okoror L, Umolu P, and Ikuuh G. Increasing
resistance to quinolones: a four-year prospective study of
urinary tract infection pathogens. International Journal of
General Medicine. Vol. 2, pp. 171-175, 2009.

Peirano G, Pitout JD. Molecular epidemiology of
Escherichia coli producing CTX-M beta-lactamases: the
worldwide emergence of clone ST131 O25:H4. Int J
Antimicrob Agents. VVol. 35, pp.316-21, 2010.

Pitout JD. Extraintestinal pathogenic Escherichia coli: an
update on antimicrobial resistance, laboratory diagnosis
and treatment. Expert Rev Anti Infect The. Vol. 10, pp.
1165-1176, 2012.

Prakash D and Saxena RS. Distribution and
antimicrobial  susceptibility — pattern of  bacterial
pathogens causing urinary tract Infection in Urban
community of Meerut City, India. ISRN Microbiology.
Vol. 6, pp.1-13, 2013.

Rané A, Dasgupta R, and Springer Link. Urinary Tract
Infection: Clinical Perspectives on Urinary Tract
Infection / [Elektronisk resurs]., London: Springer
London, 2013.

Sahm DF, Critchley 1A, Kelly LJ, Karlowsky JA,
Mayfield DC, Thornsberry C, Mauriz YR. Evaluation of
current activities of fluoroquinolones against gram-
negative bacilli using centralized in vitro testing and
electronic surveillance. Antimicrob Agents Chemother.
Vol. 45, pp. 267-74, 2001.

Sewify M, Nair S, Warsame S, Murad M, Alhubail A,
Behbehani K, et al. Prevalence of urinary tract infection
and antimicrobial susceptibility among diabetic patients
with controlled and uncontrolled Glycemia in Kuwait. J
Diabetes Res. Vol. 2016;2016:6573215.

Shahina Z, Islam J, Abedin J,. Chowdhury I, and
Arifuzzaman Md. A Study of Antibacterial Susceptibility
and Resistance Pattern of E. coli Causing Urinary Tract
Infection in Chittagong, Bangladesh. Asian J. Biol. Sci.
vol. 4, pp. 548-555, 2011.

Shaikh N, Morone NE, Bost JE, Farrell MH. Prevalence
of urinary tract infection in childhood: a metaanalysis.
Pediatr Infect Dis J. vol. 27, pp.302-8, 2008.

Stamm WE, Norrby SR. Urinary tract infections: disease
panorama and challenges. J Infect Dis. Vol. 183. Suppl
1:51-S4

Tayebi Z, Seyedjavadi SS, GoudarziM, Rahimi MK
Boromandi S, Bostanabad SZ, Mirzaii A, Mahdiyoun M.
Frequency and antibiotic resistance pattern in gram
positive ropathogenes isolated from hospitalized patients
with urinary tract infection in Tehran, Iran. Journal of
Genes, Microbes and Immunity. vol. 2014, pp. 1-9, 2014.

Tutuncu L, Ardic N. Urinary Tract Infection in
Pregnancy. Prenat Diagn. Vol. 13, pp. 47, 2005.

Wagenlehner FM, Naber KG. Treatment of bacterial
urinary tract infections: presence and future. Eur Urol.
Vol. 49, pp. 235-44, 2006.

walker M, writer S. negative urine culture + symptoms-
UTI in most women. MedPage Today April 18, 2017



