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Abstract

The problem of antibiotic resistance remains a major concern among the patients and health care provider. This study
was carried out therefore to determine the antibiotics resistance susceptibility pattern bacteria with urinary tract
infections among patients attending Federal Teaching Hospital Ido-Ekiti. A total of 200 patients suspected of having a
UTI were recruited for the study. The urine samples were cultured on Cysteine Lactose Electrolyte Deficient Agar
(CLED) and the colonies were identified using colonial morphology and biochemical test. Antibiotics susceptibility
testing was carried out using Kirby-Bauer disk diffusion techniques. Out of 200 urine samples analysed 82 (41.0%)
yielded significant bacteria growth belonging to 4 different genera with Escherichia coli having the highest isolation
rate 42 (81.2%) followed by Pseudomonas aeruginosa 16 (19.5%), Staphylococcus aureus 14 (17.0%) and Klebsiella
aerogenes 10 (12.1%). Female patients had the highest isolation rate of 48 (58.5%) compare to their male counterpart
with 34 (41.5%) isolation rate. Age group 31-40yrs had the highest isolation, rate of 20 (24.4%). The antibiotic
resistance pattern exhibited by all the bacteria ranged from 14.3% to 90.5%. Gentamicin exhibited the least resistance
rate. However, antibiotics resistance is frightening; therefore, there is a need for antibiogram before prescription of
antibiotics for the treatment of urinary tract infection.
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1. Introduction

UTI is one of the most common infectious disease ranking next to upper respiratory tract infection and is the cause of
morbidity and mortality in human both in the community and hospital settings [1, 2]. Worldwide, approximately 150
million people are diagnosed with UTIs resulting in USD 6 billion health care expenditures [3, 4].

UTI can be asymptomatic or symptomatic, characterized by a wide spectrum of symptoms ranging from mild irritative
voiding to bacteremia, sepsis or even death. Other major symptoms may include: strong urge to urinate frequently, even
immediately after the bladder is emptied (Urgency), painful burning sensation when urinating (Dysuria), discomfort,
pressure, or bloating in the lower abdomen, pain in the pelvic area or back, cloudy or bloody urine (Haematuria), which
may have a strong smell, urination during the night (Nocturia), frequent urination (Polyuria) [5, 6].

UTIs that occur in a normal genitourinary tract with no prior instrumentation are considered as “uncomplicated,”
whereas “complicated” infections are diagnosed in genitourinary tracts that have structural or functional abnormalities,
including instrumentation such as indwelling urethral catheters, and are frequently asymptomatic [7-9].
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UTI occurs in all age groups of both genders [10, 11]. This is as a result of anatomic position, physiological changes,
vaginal intercourse, use of contraceptive methods like spermicide and diaphragm, and lack of prostatic fluid which acts
as an antibacterial agent, almost 50% of women experiencing at least one episode of UTI during their lifetime [12-14].
Even though the episode of UTI is less in men than females, it is more serious when it happens [15, 16]. Despite these
clear increased risks of UT], clinicians lack scientifically valid methods to identify and ultimately treat patients with UTI
complains [17, 18].

It was found that, one survey results performed in the USA estimated that a UTI episode was associated with an average
of 6.1 days with symptoms, 2.4 days of reduced activity and 0.4 days of bed rest, thus generating an estimated annual
cost (direct and indirect) of 1.6 billion dollars. [19-21]. In China, UTIs account for 9.39-50% of nosocomial infections.
Most cases of UTI are caused by Gram negative bacilli, with Escherichia coli sometimes accounting for over 90% of
uncomplicated UTIs [22, 23].

Urinary Tract Infection (UTI) has become the most common hospital-acquired infection, accounting for as many as 35
% of nosocomial infections, and it is the second most common cause of bacteraemia in hospitalized patients. It accounts
for a significant proportion of the work load in clinical microbiology laboratories and enteric bacteria remained the
most frequent cause, although the distribution of causative pathogens is changing by locality and by intrinsic and
extrinsic factors [22, 24].

Bacteria are the major causative organism and are responsible for more than 95 % of UTI cases. Several studies on the
prevalence of bacterial isolates from suspected urinary tract infection patients have shown that the commonest isolates
were species of Escherichia, Staphylococcus, Klebsiella, Pseudomonas and Proteus [25-29]. In acute uncomplicated UTI
acquired in the community, Escherichia colj, is by far the most common causative bacteria being responsible for about
80 percent of infections [5, 30-32]. The remaining 20 percent is caused by other gram-negative enteric bacteria such as
Klebsiella and Proteus species, and by gram positive cocci particularly Enterococci and Staphylococcus saprophyticus.
In all Gram-negative isolates formed a major constituent of bacterial uropathogens [5, 31].

The geographical agents and their susceptibility patterns of UTI vary in regions and geographical location [33]. Use of
antimicrobial prophylaxis may lead to unnecessary prolonged antimicrobial dosing which can contribute to
development of resistance due to selection pressure [34]. The increasing antibiotic resistance trends are likely to have
important clinical implications for the empirical use of antibiotics [35-38].

Increasing antimicrobial resistance complicates uncomplicated UTI treatment by increasing patient morbidity, cost of
reassessment and retreatment and use of broader spectrum [39]. Drug resistance among bacteria causing UTI has
increased since introduction to UTI chemotherapy. Regular analysis of bacterial flora is important to formulate updated
guidelines [3]. For effective treatment and control of UTI in a particular area /hospital, a good knowledge is of ultimate
importance [40].

Furthermore, baseline estimates of the magnitude of the problem and the extent of antimicrobial resistance among the
nosocomial pathogens are the minimum essential prerequisites for any hospital infection control programme [41]. The
etiology of UTI and the antimicrobial susceptibility of urinary pathogens in both the community and hospitals have been
changing, and in recent years antibiotic resistance has become a major problem worldwide due to several factors related
to the genetic nature of the organisms and selective antimicrobial pressure in humans and animals. Furthermore,
prevalence of the urinary pathogens and their susceptibility reactions to antibiotics differ from places to places with
time. It is essential to know the current trends of UTI in other to ease diagnosis and thus establish the suitable
antimicrobial agents for such infections in order to facilitate quick recovery, prevent/minimise complications of
antimicrobial resistance.

2. Methodology

2.1. Study Location

This study was conducted at Federal Teaching Hospital (FETH) Ido Ekiti, Nigeria. FETH is located in Ido EKkiti, the
principal town in Ido/Osi Local Government Area of Ekiti State with an estimated population of 107,000. It is
geographically located in the northern part of Ekiti State which covers an estimated total area of 6353 km/ 2453 square
mile and an estimated population of 2,737,186, where the routes from Kwara and Osun State converges. FETH, Ido Ekiti
is serving five contiguous States (Ekiti, Osun, Ondo, Kogi and Kwara States).

2.2. Study Population
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The study population for this were patients attending Federal Teaching Hospital presenting with urinary tract
Infections.
2.3. Ethical Consideration

The ethical clearance for this research was given by Federal Teaching Hospital ethical committee after due processes.
Before the collection of the sample, information regarding the study was explained to the subjects. Oral and written
consent for participation in the study was obtained.

3. Questionairre and informed consent

Questionnaire to obtain the demographic characteristics and other relevant information to the study as well as an
informed consent were administered to the participant.

3.1. Sample Sizes

A total 200 urine samples were collected from the patients of the above named hospital. The samples were transported
to the laboratory as soon as possible.

3.2. Collection of Samples

The method described by Marami et al [42] was used for sample collection. Single voided clean-catch midstream fresh
urine (10mL) was collected from each participant in a leak-proof and sterilized wide-mouthed screw-capped container.
The specimens were kept in a cold box (4°C) and transported within 30 minutes of collection.

3.3. Cultivation of Urine Sample

A calibrated standard wire loop was used for inoculating culture plate. Aloopful (0.002mL) of well mixed un-centrifuged
urine will be plated on a dried CLED agar media. These plates were incubated aerobically at 37°C for 24hours [43].
3.4. Identification of Colony

The isolated colonies were examined and recorded based on the type of growth, elevation, size, colour, margin, edge,
consistency, opacity, and change in medium [43].

3.5. Gram Stain

The colony was Gram stained using method described by Cheesbrough [43].

3.6. Biochemical Test

The following biochemical tests were used for the identification of the bacteria [44]. Gram-negative bacteria were tested
for catalase, motility, indole, citrate and oxidase test, while Gram positive bacteria were tested for catalase and
coagulase. The result of the biochemical tests were compared with standard identification chart.

4. Antimicrobial susceptibility testing

4.1. Disk Diffusion Testing

In this study antimicrobial susceptibility testing was done using Mueller- Hinton agar using disk diffusion (Kirby
Bauer's) method according to the clinical and laboratory standards institute (CLSI) guidelines using the following
antimicrobial agents: Gentamicin (10 pg), Ciprofloxacin (5 pg), Nitrofurantoin (30 pg), Cefepime (30 pg), and
Amoxicillin- Clavulanic Acid (30 pg) for all Bacterial isolates.

5. Results

Table 1: Shows the isolation rate of bacteria from urine of patient. It revealed that out of 200 urine samples analysed.
82 (41.0%) yielded significant bacteria growth while 118 (59.0%) yielded no bacteria growth with P value 0.06 which
is not statistically significant.
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Table 1 Prevalence of bacteria isolated from urinary tract infection in Federal Teaching Hospital, Ido-Ekiti

Urinary Tract Infection | No examined (%) | p value
Bacterial Growth 82(41.0)

0.06
No bacterial Growth 118(59.0)
Total 200(100)

Table 2 Shows the isolation rate of bacteria from urine in relation to bacteria type. It showed that Escherichia coli had
the highestisolation rate 42(51.2%), followed by Pseudomonas aeruginosa 16 (19.5%), while Staphylococcus aureus and
Klebsiella aerogenes had prevalence rate of 14 (17.0%) and 10 (12.1%). This is statistically significant with P value 0.00.

Table 2 Prevalence of bacteria associated with urinary tract infection in relation to bacteria type

Bacteria No examined (%) | p value
Escherichia coli 42(51.2)

Pseudomonas aeruginosa 16(19.5)

Staphylococcus aureus 14(17.0) 0-00
Klebsiella aerogenes 10(12.1)

Total 82(100.0)

Table 3 show the isolation of bacteria from urine in relation to sex. It showed that female subjects had highest isolation
rate of bacteria compare to their male counterpart 34 (41.5%). This is statistically not significant P value equal to 0.77.

Table 3 Isolation rate of bacteria from urine in relation to sex

Sex No examined (%) | p value
Male 34(41.5%)

0.77
FeMale 48(58.5%)
Total 82(100.0)

Table 4 Show the prevalence of bacteria from urine in relation to Age. It showed that Age 31-40yrs had the highest
isolation rate 24 (29.3%). The p value equal to 0.21 which is statistically not significant.

Table 4 Prevalence of bacteria from urine in relation to Age

Age (yrs) | No examined (%) | p value
1-10 4 (4.9)

11-20 12 (14.6)

21-30 20 (24.4)

31-40 24 (29.3)

41-50 14 (17.1) 021
51-60 4 (4.9)

61-70 2 (2.4)

71-80 2 (2.4)

Total 82(100)
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Table 5 Shows the antibiotic resistance profile of bacteria isolated from urine. It showed that Escherichia coli had
resistance of 14(66.7%), 20(47.6%), 36(85.7%), 38(90.5%) and 24(57.1%) to Augmentin, Ciprofloxacin, Cefepime,
Gentamicin and Nitrofurantoin respectively. 12(75.0%), 8(50.0%), 14(87.5%), 14(87.5%) and 8(50.0%), Pseudomonas
aeruginosa were resistance to Augmentin, Ciprofloxacin, Cefepime, Gentamicin and Nitrofurantoin respectively.
However, 12(85.7%), 6(82.7%), 2(14.3%) and 6(42.9%), Staphylococcus aureus were resistance to Augmentin,
Ciprofloxacin, Cefepime, Gentamicin and Nitrofurantoin respectively. While 8(80.0%), 6(60.0%), 6(60.0%), 4(40.0%)
and 6(60.0%) Klebsiella aerogenes were resistance Augmentin, Ciprofloxacin, Cefepime, Gentamicin and Nitrofurantoin
respectively.

Table 5 Antibiotics resistant profile of bacteria isolated from urine

Antibiotics (%)
Bacteria AUG CIP CEP GEN NIT
30 pg 5pg 30 pg 10 pg 30 pg
Escherichia coli (n=42) 28(66.7) | 20(47.6) | 36(85.7) | 38(90.5) | 24(57.1)
Pseudomonas aeruginosa (n=16) | 12(75.0) | 8(50.0) 14(87.5) | 14(87.5) | 8(50.0)
Staphylococcus aureus (n=14) 12(85.7) | 6(42.9) 12(85.7) | 2(14.3) 6(42.9)
Klebsiella aerogenes (n=10) 4(80.0) 6(60.0) 6(60.0) 4(40.0) 6(60.0)

Key: n=no of resistant bacteria; AUG= Augmentin; CIP= Ciprofloxacin; CEP= Cefepime; GEN = Gentamicin; NIT= Nitrofurantoin

6. Discussion

Urinary tract infection is a common health problem worldwide and the antibiotic resistance pattern associated bacteria
varies from region to region. However, in this study, the overall isolation rate of bacteria pathogen is 82 (41. 0%).This
appear to be higher than 19.0% reported by Farayinia et al [45] among both in and out patient. The outcome of this
study is similar to the one reports by Chedi et al [46] who reported 47.9% among the patient in Nigeria. Magalit, [48]
reported that environmental factors may have impacted the increase in the prevalence rate since urinary tract is
influenced by the contact with exterior [47].

However, the pattern of bacteria isolated in this study showed that there were four different bacteria isolated and
Escherichia coli had the highest prevalence 42(51.2%). This is supported by Williams, [47] who reported that
Escherichia coli is the most common pathogen responsible for UTIs both among the hospitalised and out patients.

Table 3 showed the isolation of bacteria from urine in relation to sex. It revealed that female subjects had the highest
prevalence rate than their male counterpart. This might be as a result of the anatomical structure of the female that
predispose them to the pathogen implicated in urinary tract. This is supported by Chedi et al [46] who reported that
there is higher frequency of isolation among female in all age group.

The distribution of the isolation rate in relation to age showed that age group 21-30 and 31-40years had the highest
prevalence rate compare to other studied group. This is in agreement with Magalit, [48].

The antibiotic resistance of the bacteria showed that ciprofloxacin and nitrofurantoin had the least antibiotic resistance,
compared to other antibiotics. This high resistance rate reported in this study suggested that there is a major problem
in the therapeutic outcome of patients with UTI. This is in agreement with Williams [47].

7. Conclusion

This problem of antibiotic resistance remains a major concern among the patients and health care providers. This is
because of the continuous in effectiveness of antibiotics in the management of UTI. Therefore, effort should be put in
place to prevent over the counter sale of antibiotics and the need to follow prescription after laboratory investigation
remain a good approach in this direction.
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Recommendation

Antibiotic resistance is frightening. Nevertheless, the outcome of this study revealed that ciprofloxacin and
nitrofurantoin remain drugs of choice for the management and treatment of urinary tract infection.

Compliance with ethical standards

Acknowledgments

Our gratitude goes to the department of medical microbiology and parasitology FETH Ido-EKiti.

Disclosure of conflict of interest

Authors have declared that no conflict of interest regarding the publication of this paper.

Statement of informed consent

Informed consent was obtained from all individual participants included in the study.”

References

(1]

(2]

(3]

[4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]
[14]

[15]

Dalela G, Gupta S, Jain DK, Mehta P. Antibiotic resistance pattern in uropathogens at a tertiary care hospital at
Jhalawar with special reference to Esbl, Ampc 3-Lactamase and MRSA production. Journal of Clinical Diagnosis
Research. 2012; 6: 645-651.

Getachew T. Bacterial pathogens implicated in causing urinary tract infection (UTI) and their antimicrobial
susceptibility pattern in Ethiopia Revista CENIC. Ciencias Biologicas. 2010; 41: 1-6.

MN, Saidu AY, Ugah UI, M Alhassan. Prevalence and Antbiogram of Bacterial Isolates Causing Urinary Tract
Infections at Federal Teaching Hospital Abakaliki I (FETHA I). British Microbiology Research Journal. 2015; 8(2):
403-417.

Weichhart T, Haidinger M, Hérl WH, Sdemann MD. Current concepts of molecular defence mechanisms operative
during urinary tract infection. European Journal of Clinical Investigation. 2008; 38: 29-38.

Ezenobi NO, Ogbu HI, Onosigho I. Antimicrobial susceptibility pattern of urinary isolates from outpatients
suspected for urinary tract infection. GSC Biological and Pharmaceutical Sciences. 2018; 5(3): 01-11.

Mody L, Juthani-Mehta M. Urinary Tract Infections in Older Women: A Clinical Review. JAMA. 2014; 311(8): 844-
854.

Al-Mijalli SHS. Bacterial Uropathogens in Urinary Tract Infection and Antibiotic Susceptibility Pattern in Riyadh
Hospital, Saudi Arabia. Cell Mol Med. N. 2017; 3: 1.

Nerurkar A, Solanky P, Naik SS. Bacterial pathogens in urinary tract infection and antibiotic susceptibility pattern.
J Pharm Biomed Sci. 2012; 21(12).

Stamm WE, Hooton TM. Management of urinary tract infections in adults. N Engl ] Med. 1993; 329: 1328-1334.

Gabriel HB, Shehu F. Prevalence and antibiotic susceptibility patterns of bacterial etiologies of urinary tract
infections among students attending Sick-Bay of Ahmadu Bello University, Nigeria. Edorium ] Microbiol. 2016; 2:
7-12.

Omoregie R, Erebor JO, Ahonkhai I, Isibo JO, Ogefere HO. Observed changes in the prevalence of uropathogens in
Benin City, Nigeria. N Z ] Med Lab Sci. 2008; 62: 29-31.

Michael 00, Adenike AV. Asymptomatic bacteriuria: occurrence and antibiotic susceptibility profiles among
students of a tertiary institution in Ile-Ife, Nigeria. Afr ] Microbiol Res. 2016; 10(15): 505-510.

Wei CT, Piotr MC. Urinary tract infections in adults. Singap Med J. 2016; 57(9): 485-490.

Foxman B, Zhang L, Tallman P, Bonnie CA, Ann MG, James SK. Transmission of Uropathogens between sex partners.
] Infect Dis. 1997; 175: 989-992.

Olson PD, Hruska KA, Hunstad DA. Androgens enhance male urinary tract infection severity in a new model. ] Am
Soc Nephrol. 2015; 27: 1-10.

57



International Journal of Biological and Pharmaceutical Sciences Archive, 2021, 02(02), 052-059

[16] Griebling TL. Urinary tract infection in men. NIH. 2007; 7: 621-645.

[17] Nienhouse V, Gao X, Dong Q, Nelson DE, Toh E, McKinley K. Interplay between bladder microbiota and urinary
antimicrobial peptides: mechanisms for human urinary tract infection risk and symptom severity. PLoS One. 2014;
9(12): 114-185.

[18] CLSI. Performance standards for antimicrobial susceptibility testing; 15th International supplement. CLSI
document M100 S15, Wayne: Clinical and Laboratory Standards Institute. 2005; 25(6): 1-215.

[19] Foxman B, Gillespiem B, Koopman J. Risk factors for second urinary tract infection among college women. Am ]
Epidemiol. 2000; 151: 1194- 1205.

[20] Foxman B. Epidemiology of urinary tract infections: incidence, morbidity and economic costs. Am ] Med. 2000;
113(Suppl 1A): S5-13.

[21] Foxman B, Frerichs RR. Epidemiology of urinary tract infection. II. Diet, clothing, and urination habits. Am ] Public
Health. 1985; 75: 1314-1317.

[22] Sule H, Uba A, Kumurya AS. Antibiotic susceptibility pattern of uropathogens from some selected hospitals in Kano-
Nigeria. ] Microbiol. 2018; 6(2): 127-134.

[23] Talan D, Stamm W, Hooton T. Comparison of ciprofloxacin (7days) and trimethoprim-sulfamethoxazole (14days)
for acute uncomplicated pyelonephritis in women: a randomized trial. JAMA. 2000; 283(12): 1583-1590.

[24] Epoke CO, Anyanwu GO, Opara AA. The Prevalence of significant bacteriuria in diabetic patients. Diabetic
International. 2000; 10: 16-17.

[25] Khan IU, Mirza IA, Ikram A, Afzal A, Ali S, Hussain A, Fayyaz M, Ghafoor T. Antimicrobial susceptibility pattern of
bacteria isolated from patients with urinary tract infection. Journal of the College of Physicians and Surgeons
Pakistan. 2014; 24(11): 840-844.

[26] Kashef N, Djavid GE, Shahbazi S. Antimicrobial susceptibility patterns of community-acquired uropathogens in
Tehran, Iran. Journal of Infection in Developing Countries. 2010; 4(4): 202-206.

[27] Adeleke SI, Asani MO. Urinary tract infection in children with nephrotic syndrome in Kano, Nigeria. Annals of
African medicine. 2009; 8(1): 38-41.

[28] Kolawole AS, Kolawole OM, Kandaki-Olukemi YT, Babatunde SK, Durowade KA, Kolawole CF. Prevalence of Urinary
Tract Infections (UTI) among patients attending Dalhatu Araf Specialist Hospital, Lafia, Nasarawa State, Nigeria.
International Journal of Medicinal Medical Sciences. 2009; 1(5): 163-167.

[29] Nwanze PI, Nwaru LM, Oranusi SU, Dimkpa U, Okwu MU, Babatunde BB, Anake TA, Jatto W, Asagwara CE. Urinary
Tract Infection in Okada village: Prevalence and Antimicrobial Susceptibility Pattern. Scientific Research and
Essays. 2007; 2(4): 112-116.

[30] Zaria LT, Raufu IA, Mohammed HS. Isolation and antibiotic sensitivity of Escherichia coli from pregnant and non-
pregnant women attending the University of Maiduguri Teaching Hospital (UMTH), Maiduguri, Nigeria.
International Journal of Biomedical and Health Science. 2010; 6(3): 159-164.

[31] Kothari A, Sagar V. Antibiotic resistance in pathogens causing community-acquired urinary tract infections in India:
a multicenter study. Journal of Infection in Developing Countries. 2008; 2(5): 354-358.

[32] Memon B. Predominant and Common cause of Urinary tract infection(s) in Sukkur city. Thesis, Shah Abdul Latif
University Khairpur, Pakistan. 2007; 1-8.

[33] Kibret M, Abera B. Prevalence and antibiogram of bacterial isolates from urinary tract infections at Dessie Health
Research Laboratory, Ethiopia. Asian Pacific Journal of Tropical Biomedicine. 2014; 4(2): 164-168.

[34] Melaku S, Kibret M, Abera B, GebreSellassie S. Antibiogram of nosocomial urinary tract infections in Felege Hiwot
referral hospital, Ethiopia. African Health Sciences. 2012; 12(2): 134-139.

[35] Sood S, Gupta R. Antibiotic resistance pattern of community acquired uropathogens at a tertiary care hospital in
Jaipur, Rajasthan. Indian Journal of Community Medicine. 2012; 37: 39-44.

[36] Haider H, Zehia N, Munir AA, Haider A. Risk factors of urinary tract infection in pregnancy. Journal of Pakistan
Medical Association. 2010; 60: 213-216.

58



International Journal of Biological and Pharmaceutical Sciences Archive, 2021, 02(02), 052-059

[37] Farajnia, S, Alikhani MY, Ghotaslou R, Naghili B, Nakhlband A. Causative agents and antimicrobial susceptibilities
of urinary tract infections in the northwest of Iran. International Journal of Infectious Diseases. 2009; 13(2): 140-
144.

[38] Tseng MH, Lo WT, Lin W], Teng CS, Chu ML, Wang CC. Changing trend in antimicrobial resistance of pediatric
uropathogens in Taiwa. Pediatric International. 2008; 50: 797-800.

[39] Aypak C, Altunsoy A, Duzgun N. Empiric antibiotic therapy in acute uncomplicated urinary tract infections and
fluoroquinolone resistance. A prospective observational study. Ann Clin Microbiol Antimicob. 2009; 8: 27.

[40] Uwaezuoke ]JC, Ogbulie JN. Antibiotic sensitivity pattern of urinary tract pathogens in Port-harcourt. ] Appl Sci
Environ Mgt. 2006; 10: 103-107.

[41] Singhal A, Sharma R, Jain and Vyasl. Hospital and Community isolates of uropathogens and their antibiotics
sensitivity pattern from a tertiary hospital in North West India. Ann Med Health Sci Res. 2014; 4: 51-56.

[42] Marami D, Balakrishnan S, Seyoum B. Prevalence, Antimicrobial Susceptibility Pattern of Bacterial Isolates,and
Associated Factors of Urinary Tract Infections among HIV-Positive Patients at Hiwot Fana Specialized University
Hospital, Eastern Ethiopia. Canadian Journal of Infectious Diseases and Medical Microbiology. 2019.

[43] Cheesbrough M. District Laboratory Practice in Tropical Countries’. Part 2, Second Edition Cambridge university
press. The Edinburgh Building, Cambridge CB28RU, UK. 2006.

[44] Ochei ], A Kolhatkar. Medical Laboratory Science. Theory and Practice; Tata Mcgraw-Hill Publishing Company
Limited. New Delhi. 2nd Edition. 2000; 331-349.

[45] Farajnia S, Mohammad YA, Reza G, Behrooz N, Ailar N. Causative agents and antimicrobial susceptibilities of
urinary tract infections in the Northeast of Iran. Int. J. Infect. Dis. 2009; 13(2): 140-144.

[46] Chedi BAZ, Wannang NN, Halliru MA, Bichi LA. A seven months retrospective study on urinary tract infection
among patients at Aminu Kano teaching hospital Kano Nigeria. Bayero Journal of Pure and Applied Sciences. 2009;
2(2):95-98.

[47] Williams DN. Urinary tract infection. Postgrad Med. 1996; 99(4):189-204

[48] Magalit SL, Giler M, Tupasi TE. Increasing antimicrobial resistance patterns of community and nosocomial
uropathogens in Makati Medical Centre. Phil. ]. Microbiol. Infect. Dis. 2004; 33: 143-148.

59



