
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: muribaale@gmail.com; 
 
 
 

Journal of Advances in Microbiology 
 
21(9): 50-57, 2021; Article no.JAMB.73585 
ISSN: 2456-7116 

 
 

 

 

Prevalence of Methicillin Resistant Staphylococcus 
aureus Bacteriuria among Pregnant Women 

Attending Secondary Health Hospitals in Ilorin, 
Nigeria 

 
Muritala I. Bale1*, Shola K. Babatunde2 and S. Awe1 

 
1Microbiology Unit, Department of Biosciences and Biotechnology, Faculty of Pure and Applied 

Sciences, Kwara State University Malete, Nigeria. 
2Department of Natural and Environmental Sciences, Crown Hill University Eiyekorin, Kwara State, 

Nigeria. 
 

Authors’ contributions  
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 

Article Information 
 

DOI: 10.9734/JAMB/2021/v21i930383 
Editor(s): 

(1) Dr. Ana Cláudia Correia Coelho, University of Trás-os-Montes and Alto Douro, Portugal.  
Reviewers: 

(1) Alfredo Ovalle Salas, University of Chile, Chile. 
(2) Marta noemi monari, University of Insubra, Italy. 

Complete Peer review History: https://www.sdiarticle4.com/review-history/73585 

 
 
 

Received 02 July 2021  
Accepted 12 September 2021 
Published 17 September 2021 

 
 

ABSTRACT 
 

Background: Urinary tract infection is one of the most frequently acquired infections in both 
community and hospitals and is common among the adolescents and the old genders. 
Aim: To determine the prevalence of methicillin resistant Staphylococcus aureus bacteriuria among 
pregnant women attending secondary health hospitals in Ilorin, Nigeria 
Study Design: An experimental study which involve a random selection of consented pregnant 
women. 
Place and Duration of Study: Department of Biosciences and Biotechnology Kwara State University 
Malete between January 2018 and June 2019. 
Methodology: In this study, a total of 856 pregnant women mid stream clean catch early morning 
voided urine samples for two consecutive days (383 of the samples were collected from Sobi 
Specialist Hospital, 278 from Adewole Cottage Hospital and 195 collected from Ajikobi Cottage 
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Hospital) were randomly screened for the presence of Staphylococcus aureus bacteriuria using 
standard microbiological procedures such as growth on mannitol salt agar, Gram reaction, catalase 
and coagulase tests. The Kirby–Bauer disk diffusion method was used to determine the antibiotic 
sensitivity profile of S. aureus isolated using oxoid antibiotic discs.  
Results: Out of 856 samples screened 56 samples (6.5%) showed significant Staphylococcus 
aureus bacteriuria, 16- 25 years  has a prevalence rate of 5.6%, 26- 35 years (5.8%) while 35-45 
years have the  prevalence rate of 10.9%. A total of 7 (12.5%) methicillin resistant Staphylococcus 
aureus were isolated. Antibiotic sensitivity profile shows that 26.8% were resistance to gentamicin, 
44.6% to tetracycline, 19.6% to chloramphenicol, 33.9 % to erythromycin, 67.9% to amoxicillin, 32% 
to augmentin, 12.6% to ceftriaxone, 5.3% to ciprofloxacin and 100% susceptibility to both 
nitrofurantoin and vancomycin. 
Conclusion: The study shows the high prevalence of MRSA and high susceptibility of nitrofurantoin 
and vancomycin to all the MRSA isolated.  
 

 
Keywords: MRSA; bacteriuria; pregnant women; antibiotics susceptibility, S. aureus.  
 

1. INTRODUCTION 
 
Urinary tract infection (UTI) is among the most 
frequently encountered acquired infections in 
both hospitals and communities. This infection is 
responsible for large global consumption of 
antibiotics [1]. UTI is caused by microbes that 
have overcome host defence mechanisms in the 
urinary tract system which include kidney, ureters 
and urethra. It is responsible for more than 8 
million visitations to clinic and hospitals annually 
[2,3]. 
 
Females are more prone to UTI compared to 
males due to presence of shorter urethra, 
increased sexual activity, usage of certain 
contraceptive methods, proximity of vagina to the 
anus and non-emptiness of the bladder after 
urination [4,5]. 
 
The major risk factors for recurrent urinary tract 
infection in premenopausal sexually-active  
women are the onset of symptoms immediately 
after sexual intercourse, voiding dysfunction, 
having many sexual partners, spermicides usage 
for contraception, young age at the first UTI and 
maternal history of UTI [6]. 
 
UTI is more common in pregnant women 
compared to non-pregnant women and 
especially in sickle cell trait carrier and in 
diabetes mellitus patients [4].  Other risk factors 
that could increase the prevalence in pregnant 
women include reduced immune status, urinary 
stasis, low socio-economic status, 
grandmultiparity, vesicoureteric reflux presence, 
old age; hormone induced ureteral dilatation and 
glycosuria [7,8]. Pyelonephritis can develop as a 
result of maternal complications which could 
result in non-essential hypertension, 

endometritis, preeclampsia, renal scaring and 
subsequently renal failure [9]. 
 
Significant bacteriuria occurs when there is 
presence more than 100 organisms/mL of urine 
with associated pyuria in a symptomatic patients 
or 100,000 organisms/mL of urine in an 
asymptomatic patient [10].  
 
Staphylococcus aureus, a Gram positive cocci,, 
catalase and coagulase positive bacteria, has 
been shown to be one of the main pathogens 
responsible for urinary tract infections in 
pregnant women in African countries, together 
with other microorganisms such as Escherichia 
coli, Pseudomonas aeruginosa, Klebsiella and 
Staphylococcus saprophyticus. The 
microorganisms that cause urinary tract infection, 
including Staphylococcus aureus are responsible 
for the production of chorioamnionitis and 
neonatal sepsis in pregnancy [11,12]. 
 
It is a pathogen that possesses many virulent 
factors such as coagulase and toxins which 
make it responsible for wide range of infections 
like  pneumonia, rashes, endovascular infections,  
bones and  meninges inflammations bones, skin 
soft tissue infection (SSTIs), septic arthritis, 
endocarditis, sepsis, osteomyelitis, endocarditis, 
osteomyelitistoxic shock syndrome and 
bacteremia [13].    
 
Bacteriuria is one of the major predisposing 
factor for bacteremia (8 to 34% Staphylococcus 
aureus  bacteremia are frequently accompanied 
by bacteriuria) thus increasing the presence of 
complications of bacteremia leading to increased 
risk of intensive care unit admission and mortality 
[14]. Asymptomatic bacteriuria in a pregnant 
could result in preterm rupture of membranes 
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and preterm labour and pregnancy state 
increases the risk of urinary tract infection and 
due to many physiological changes. The ureters 
begin to dilate at around six week of pregnancy 
(hydronephrosis of pregnancy) which usually 
peaks at 22-26 weeks and could continue to 
persist until delivery [15,8]. Estrogens and 
progesterone levels increase during pregnancy 
which usually leads to decreased bladder volume 
and urine concentration which can subsequently 
result in uretero-vesical reflux and urinary stasis 
[16]. 
 
This study seeks to investigate the prevalence of 
methicillin resistant Staphylococcus aureus 
bacteriuria in selected secondary health centers 
in Ilorin, Nigeria. 
 

2. MATERIALS AND METHODS 
 
This is a cross-sectional and descriptive study 
among pregnant women attending antenatal 
clinics of three main secondary health centres, 
these were Adewole Cottage Hospitals, Ajikobi 
Cottage Hospitals and Sobi Specalist Hospital  
all in Ilorin, Kwara  State  between January 2018- 
June 2019. Ethical approval was obtained from 
Kwara State Ministry of Health and KWASU 
Center for Community Development. 
 
Only consented asymptomatic pregnant women 
were included in the study and all the women 
were trained on the standard procedure of 
collecting clean catch midstream urine and 
supervised by trained Nurse. Exclusion criteria 
include all pregnant women taking antibiotics and 
all those with previous complain of urinary tract 
infections. The collected urine samples in the 
sterile universal bottles were transported to the 
Kwara State University, Microbiology laboratory 
within an hour collection for processing.  
 
MultistixR 10 SG strips (Simens Health Care 
Private Limited's) were used to analyze 
midstream urine collected for two consecutive 
days utilizing the reagent strip method, which 
detected ten parameters. The process was 
carried out and the findings were interpreted in 
accordance with the manufacturer's instructions. 
The strips came with reagent pads for semi-
quantitative testing. Protein, blood, pH, specific 
gravity, bilirubin, urobilinogen, leukocyte 
esterase, nitrate, glucose, and ketone were all 
assessed semi-quantitatively on the strips. 
Gram's staining was done by smearing a drop of 
uncentrifuged well mixed urine on a clean 

grease-free slide, staining it using Gram's 
technique, and examining it under an oil 
immersion objective (20 fields). Also urine 
sample was aseptically inoculated on nutrient 
agar, MacConkey agar, and mannitol salt agar 
plates using a conventional technique. When the 
growth of S. aureus in a urine sample is 
equivalent to or greater than 105 colony form 
unit, significant Staphylococcus aureus 
bacteriuria is determined [17,6]. A considerable 
bacteriuria of 105 CFU/mL of urine is associated 
with the presence of 1 bacteria per oil immersion 
field. The isolated S. aureus pure cultures were 
then subjected to species identification and 
confirmation. Standard laboratory procedures 
such as Gram staining, colony morphology on 
mannitol salt agar, catalase, tube and slide 
coagulase tests, and DNase test were used to 
confirm the biochemical, morphological, and 
physiological properties of isolated 
Staphylococcus aureus. 
 

2.1 Antibiotic Sensitivity Test 
 
The Kirby–Bauer disk diffusion method was used 
to determine the antibiotic sensitivity profile of S. 
aureus isolated using oxoid antibiotic discs. Each 
of the S. aureus isolates was inoculated 
separately into nutrient broth (Oxoid, UK) and 
before it was incubated at 37°C for 24 hours 
before they were tested. Turbidity of the culture 
was adjusted to correspond with that of a barium 
sulphate (0.5 McFarland) standard. About 0.1 ml 
of the nutrient broth culture was later inoculated 
onto Mueller Hinton agar plates after which it 
spread over the surface with sterile cotton 
swabs. Six disks were placed 60 degrees apart 
on the planted lawn. After 24 hours of incubation 
at 37°C, the diameter of the inhibitory zone 
surrounding the disks was measured with the aid 
of caliper, The isolate sensitivity/resistance 
pattern was examined using the reference 
standard by the  Clinical Laboratory Standards 
Institute [18]. Antibiotics discs used were 
gentamicin (10 μg), amoxicillin (25 μg) 
augmentin (30 μg), nitrofurantoin (30 μg), 
erythromycin (5 μg), chloramphenicol (30 μg), 
tetracycline (30 μg), ofloxacin (5 μg), ceftriaxone 
(30 μg),ciprofloxacin (5 μg) and vancomycin (30 
μg). They were tested against all S. aureus and 
MRSA isolates. Staphylococcus aureus (ATCC 
25923) was used as control. Methicillin 
Resistance Staphylococcus aureus was 
determined using cefoxitin discs on Muella-
Hinton agar. 
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3. RESULTS AND DISCUSSION 
 
Urinary tract infections in pregnancy is a 
potentially life threatening condition and despite 
improved treatment and advances in diagnosis, 
bacterial urinary tract infection remains one of 
the major cause of morbidity and mortality during 
pregnancy worldwide [19]. Variation in urinary 
tract infections causative agents and their 
antibiotic susceptibility patterns from time to time 
make it important for the continuous surveillance 
to provide information on the appropriate control 
measures and antibiotics policy in a particular 
environment [2]. 
 
Out of the total samples screened 56 samples 
(6.5%) showed significant Staphylococcus 
aureus bacteriuria with the prevalence rate 

varied from 5% at Sobi Specialist Hospital to 
8.3% at Adewole Cottage Hospital. This result is 
comparable with results from other places such 
as:  Muhammed, [20] isolated 9 (18%) out of 50 
samples screened; Onoh et al. [5] reported  52 
(9.6%) was isolated from 542 pregnant women in 
Abakaliki; Ajayi et al. [21] reported 28.8% out of 
125 samples screened at UITH; 10.4% urinary 
tract infection was reported at University of 
Gonder Teaching Hospital, Ethiopia [22]; 14.6% 
in Tanzania; 25% reported by Lawani et al. [23] 
among pregnant women from Southern Nigeria; 
Fred et al. [5]  reported 26.7% in Nairobi and 
55% was reported by Oladeinde et al. [24] in  
Benin City, Nigeria [21,22,23,20,24,5]. 
Furthermore the prevalence is lower compare to 
bacteriuria reported by Zahra Tayebi et al. [25] 
and Singh et al. [26] in India.   

 
Table 1. Distribution of Staphylococcus aureus and methicillin resistant S. aureus detected 

among the pregnant women in selected hospitals in Ilorin Kwara State 
 

Hospital Total sample S. aureus MRSA 

Sobi 383 19 3 
Adewole 278 23 2 
Ajikobi 195 14 2 
Total 856 56 7 

 

Table 2. Age distribution of S. aureus bacteriuria in pregnant women in all selected hospitals 
 

 Age  
 (year) 

Total-sample collected S. aureus No (%) MRSA 

SOBI ADEWOLE AJIKOBI SOBI ADEWOLE AJIKOBI SOBI ADEWOLE AJIKOBI 

 15-25 138 102 63 11 4 2 1 - 1 
 26-35 182 131 104 6 10 8 2 2 1` 
 35-45   63  45 28 8 5 2 - - - 
 

Percentage 
 

 
 

Fig. 1A. Resistant profile of Staphylococcus aureus bacteriuria in pregnant women in selected 
hospitals compared in Ilorin Nigeria 
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Percentage 
 

 
 

Fig. 1B. Resistant profile of Staphylococcus aureus bacteriuria in pregnant women in selected 
hospitals in Ilorin Nigeria 

Key FOX= Cefoxitin, CLOR=Chloramphenicol, GEN=gentamicin, ERY= erythromycin,  OFL=ofloxacin;  
CIPRO= Ciprofloxacin AUG= Augmentin, CTR= ceftriaxone, TET= Tetracycline, Nit= nitrofurantoin,  

Van= vancomycin 

 
Major variations in prevalence of urinary tract 
infections could be explained by pregnancy 
associated physiological changes, differences in 
socio-economic, educational level, personal and 
environmental hygiene [27,19]. Many other 
factors such as genetic make-up of the studied 
populations, higher anal colonization, poor anal 
hygiene could lead to contamination of urinary 
tracts through vagina and religion as majority of 
the patients in this study were Muslims that were 
used to frequently washing of external genitalia 
after urination. 
 
The study also showed that pregnant women 
between the age range of 35-45 years have the 
highest prevalence rate of 10. 9% while the 
women in the range of 15-25years have the 
lowest rate with 5.6%. This is in disagreement 
with a study by Buzayan in Libya who reported 
highest prevalence among women with 25-30 
years [28].  
 
Previous studies have also shown that more than 
90% of urinary tract infections are caused by 
microbes that are normal floral that consequently 
contaminate the external genitals and invade the 
urinary tract [2, 29]. Many factors are responsible 
to high prevalence of urinary such as 
indiscriminate antimicrobial usage, incomplete 
treatment for bacteriuria by untrained personnel, 

or treatment of other bacterial infections. It is also 
possible that some of these groups could have 
had a previous hospitalization. 
 
In this investigation, the overall prevalence of 
MRSA among isolated S. aureus is 12.5%, this is 
lower compare to earlier studies conducted in 
Iran (25.8%), Nepal (30.8%), Uganda (35%) and 
27.9% in Ireland [31], Bahati et al. [30]. Mitiku et 
al.  [31] also reported 23 (43.4%) MRSA isolates 
among 53 S. aureus isolates in a study in in 
Ethiopia, which was slightly higher than 44.8 % 
recorded the study conducted in India [32]. This 
difference in MRSA isolation rates could be due 
to the isolation technique (multiple screens), 
sample collection method (usage of more than 
one clinical specimen), and variation in study 
participants.  
 
Antibiotic sensitivity against the isolated 
Staphylococcus aureus shows that 19.6% 
resistance to Chloramphenicol was recorded, 
tetracycline has 44.6% resistance, gentamicin 
has 14.3% resistance, erythromycin (33.9%), 
amoxicillin (67.9%), ofloxacin (10.7%), 
augmentin (32%), ceftriaxone (12.5%) while 
100% susceptibility to nitrofurantoin and 
vancomycin was recorded. Therefore 
nitrofurantoin, ofloxacin, ceftriaxone and 
gentamicin showed highest sensitivity in this 
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study. Nitrofurantoin is one of the safest drug 
during pregnancy and this sensitivity to 
nitrofurantoin is in agreement with 85.7%  
reported by Oluwafemi et al. [33] in tertiary health 
in South West Nigeria. Fluoroquinolones is a 
major group of antibiotics widely used in the 
empirical treatment of UTI and ofloxacin have 
also found to be one of the most sensitive and 
effective antibiotics against uropathogen. High 
resistance to amoxicilin and augmentin may be 
due to over the counter availability of these drugs 
and increase in the abuse of these drugs which 
could lead to mutations that could promote 
resistance through plasmid or bacteriophage 
mechanism. 
 

5. CONCLUSIONS AND RECOMMENDA-
TIONS 

 
Detection of MRSA in the pregnant women high-
lightened the need for the proper screening of all 
pregnant women in order to avoid maternal 
chorioamnionitis, intrauterine growth retardation, 
premature rupture of membrane, and low birth 
weight associated with bacteriuria.  Early 
detection and prompt treatment with appropriate 
antibiotics will reduce and prevent associated 
complications. Urinary culture and sensitivity is 
also recommended to be the gold standard in 
diagnosing urinary tract infection.  
 

ETHICAL APPROVAL AND CONSENT 
 
Ethical approval was obtained from Kwara State 
Ministry of Health and KWASU Center for 
Community Development. Only consented 
asymptomatic pregnant women were included in 
the study. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Kabugo D, Kizito S, Ashok DD, Graham 
KA, Nabimba R, Namunana S, Kabaka 
MR, Achan B, Najjuka FC Factors 
associated with community-acquired 
urinary tract infections among adults 
attending assessment centre, Mulago 
hospital Uganda. African Health Science. 
2016;16(4):1131-1142.  
DOI:http://dx.doi.org/10.4314/ahs.v16i4.31 

2. Flores-Mireles L Ana, Jennifer N. Walker, 
Michael Caparon, Scott J. Hultgren. 

Urinary tract infections: Epidemiology, 
mechanisms of infection and treatment 
options Nature Review Microbiology. 
2015;13(5):269–284. 

DOI:10.1038/nrmicro3432.  

3. Stamm WE, Norrby SR. Urinary tract 
infections: disease panorama and 
challenges. J Infect Disease. 
2001(Supplements 1)183:S1–S4. 
[PubMed: 11171002] 

4. Gould CV, Umscheid CA, Agarwal RK, 
Kuntz G, Pegue DA. Guidline for 
prevention of catheter associated urinary 
tract infections. Infection Control Hospital 
Epidemiology. 2010;31(4):319 - 326. 

5. Onoh RC, Umeora OUJ, Egwuatu VE, 
Ezeonu PO, Onoh TJP.  Antibiotic 
sensitivity pattern of uropathogens from 
pregnant women with urinary tract infection 
in Abakaliki, Nigeria Infection and Drug 
Resistance. 2013;6:225–233.  

6. Stanley CN, Ugboma HAA, Ibezim EC, 
Attama AA. Prevalence and antibiotic 
susceptibility of Staphylococcus aureus 
and Other staphylococcal infections in 
pregnant women attending antenatal clinic 
in a Tertiary Hospital in Port Harcourt, 
Nigeria. Journal of Infectious Disease 
Therapy. 2013;1:125.  

DOI: 10.4172/2332-0877.1000125 

7. Emiru T, Getenet B, Wondewosen T, 
Silabat M. Associated risk factors of 
urinary tract infection among pregnant 
women at Felege Hiwot Referral Hospital, 
Bahir Dar, North West Ethiopia BMC 
Research Notes. 2013;6:292 

Available:http://www.biomedcentral.com/1
756-0500/6/ 

8. Vasudevan R. Urinary tract infection: an 
overview of the infection and the 
associated risk factors. Journal of 
Microbiology Experiments. 2014; 
1(2):42‒54. 

9. Le Jennifer GGB, Anna M, Gerardo B. 
Urinary tract infections during pregnancy 
ann pharmacotherapy. 2004;38:1692-701. 

10. Nsofor AC, Cynthia EO, Chekwube LO. 
Asymptomatic bacteriuria among female 
students of a tertiary institution in 
Southeast Nigeria. EC Bacteriology and 
Virology Research. 2016;2.3:106-112. 

11. Doster S, Ryan S, Leslie AK, Lauren MT, 
Lisa MR, David MA, Jennifer AG. 
Staphylococcus aureus infection of human 
gestational membranes induces bacterial 
biofilm formation and host production of 

http://dx.doi.org/10.4314/ahs.v16i4.31
http://www.biomedcentral.com/1756-0500/6/
http://www.biomedcentral.com/1756-0500/6/


 
 
 
 

Bale et al.; JAMB, 21(9): 50-57, 2021; Article no.JAMB.73585 
 

 

 
56 

 

cytokines. The Journal of Infectious 
Diseases. 2017;215:653–7. 

12. Mendem SK, Gangadhara TA, 
Shivannavar CT, Gaddad SM. Antibiotic 
resistance patterns of Staphylococcus 
aureus: a multi center study from India. 
Microbiology Pathology. 2016;2:98:167–
170.  

13. Steven YC. Tong, Joshua S. Davis, Emily 
E, Thomas LH, Vance GF. Jr 
Staphylococcus aureus infections: 
Epidemiology, Pathophysiology, Clinical 
Manifestations, and Management Clinical 
Microbiology Reviews. 2015;8996. 

14. Lafon T, Ana CHP, Arthur B, Lucie L, 
Marine G, Olivier B, Thomas DBF, Philippe 
V. Community-acquired Staphylococcus 
aureus bacteriuria: a warning 
microbiological marker for infective 
endocarditis? BMC Infectious Diseases. 
2019;19:504. 
DOI:https://doi.org/10.1186/s12879-019-
4106-0 

15. Dawkins JC, Fletcher HM, Rattray CA, 
Reid M, Gordon-Strachan G. Acute 
pyelonephritis in pregnancy: A 
retrospective descriptive hospital based-
studyinternational scholarly Research 
Network ISRN Obstetrics and Gynecology. 
2012;519321.  
DOI:10.5402/2012/51932 

16. Lakshmi AK, Vasanthi V, Raj KK, 
Vinodkumar M. Pregnancy and hormonal 
effects on urinary tract infections in 
women: A scoping review. International 
Journal of Research & Review. 2018; 
407:5: 10.  

17. Belete MA, Saravanan M. A systematic 
review on drug resistant urinary tract 
infection among pregnant women in 
developing countries in Africa and Asia; 
2005–2016 Infection and Drug Resistance; 
2020. 

18. Clinical and Laboratory Standards Institute 
Performance standards for antimicrobial 
susceptibility testing. Wayne, PA: CLSI. 
2018;258. 

19. Jim MB, Deborah C, Zakka S, Surajudeen 
AJ, Baba J, Sani SDM, James GD. 
Prevalence of asymptomatic bacteriuria 
among pregnant women attending 
antenatal clinic at Plateau State Specialist 
Hospital, Jos, Nigeria Archives of 
Microbiology & Immunology. 2020;4:121-
130. 

20. Muhammed M. Urinary tract infections 
amongst pregnant women attending a 

medical centre in kaduna, nigeria  African 
Journal of Clinical and Fxperimental 
Microbiology. 2014;7-11. 

DOI:http://dx.doi.org/10.4314/ 
ajcem.v16i1.2  

21. Ajayi BA, Abiodun PA, Olurotimi OF, Nanji 
SA, Adeola F, Charles N. Asymptomatic 
bacteriuria in antenatal patients in ilorin, 
Nigeria Oman Medical Journal. 
2012;27(1):31-35.  

DOI 10. 5001/omj.06 

22. Alemu A, Feleke M, Yitayal S, Ketema T, 
Afework K, Belay A, Abebe A. Bacterial 
profile and drug susceptibility pattern of 
urinary tract infection in pregnant women 
at University of Gondar Teaching Hospital, 
Northwest Ethiopia BMC Research Notes. 
2012;5:197 
Available:http://www.biomedcentral.com/1
756-0500/5/197 

23. Lawani EU, Alade T, Oyelaran D. Urinary 
tract infection amongst pregnant women in 
Amassoma, Southern Nigeria. African 
Journal of Microbiology Research. 
2015;9(6):355-359. 

24. Oladeinde HB, Richard O, Oladapo BO. 
Asymptomatic Urinary tract infection 
among Pregnant women receiving ante-
natal care in a traditional birth home in 
Benin City, Nigeria.  Ethiopia Journal of 
Health Science; 2015.   

DOI: http://dx.doi.org/10.4314/ ejhs.v25i1.2 

25. Singh RK, Dewasy B, Mallick RL, Kafle 
TK. Prevalence of antibiotic sensitivity 
pattern of uropathogens in patients of 
different age-groups from western region 
of Nepal. International Journal of Medical 
Research & Health Sciences. 2016;5(9):1-
7.  

26. Zahra T, Sima SS. Frequency and 
antibiotic resistance pattern in gram 
positive uropathogenes isolated from 
hospitalized patients with urinary tract 
infection in Tehran, Iran. Journal of Genes, 
Microbes and Immunity. 2014;66:1-9.  

27. Franco VMA. Recurrent urinary tract 
infections. Best Pract & Research Clinical 
Obstetrics and Gynecology. 2005 19:861–
73. 

28. Almehdawi KA, Ramadan HA, Faisal FI. 
Bacteriuria in pregnant and non             
pregnant women in benghazi 
acomparative study. IOSR Journal of 
Pharmacy and Biological Sciences. 
2017;12(1):133-137.  

DOI: 10.9790/3008-120101133137 

https://doi.org/10.1186/s12879-019-4106-0
https://doi.org/10.1186/s12879-019-4106-0
http://dx.doi.org/10.4314/
http://www.biomedcentral.com/1756-0500/5/197
http://www.biomedcentral.com/1756-0500/5/197


 
 
 
 

Bale et al.; JAMB, 21(9): 50-57, 2021; Article no.JAMB.73585 
 

 

 
57 

 

29. Mirella AC, Gabriela LMA, Lara MM, 
Marise RF. Antibiotic resistance patterns of 
urinary tract infections in a Northeastern 
Brazilian Capital Rev. Inst. Med. Trop. Sao 
Paulo. 2016;58:2. 
DOI:http://dx.doi.org/10.1590/S1678-
9946201658002 

30. Bahati J, Stephen BM, Joseph N, Asiphas 
O, Musa K, Taseera K. Prevalence and 
bacteriology of symptomatic urinary tract 
infection among pregnant women at 
Mbarara Regional Referral Hospital, 
South-western Uganda. Journal of 
Interpersonal Violence. 2020;35(17– 
18):3286–3307.  
DOI:10.1177/0886260517708407   

31. Looney AT, Elaine JR, MB, Naomi MD, 
Padraig JD, Carole T, Brian F. Carey, Ivor 

MC. Methicillin-resistant Staphylococcus 
aureus as a uropathogen in an Irish setting 
Medicine. 2017; 96:14(e4635). 
DOI:http://dx.doi.org/10.1097/MD.0000000
000004635 

32. Mitiku Asaye, Addis Aklilu, Gelila Biresaw, 
Addisu Gize. Prevalence and associated 
factors of methicillin resistance 
Staphylococcus aureus (MRSA) among 
urinary tract infection suspected patients 
attending at Arba Minch General Hospital, 
Southern Ethiopia  Infection and Drug 
Resistance. 2021;14:2133–2142. 
DOI:https://doi.org/10.2147/IDR.S306648 

33. Oluwafemi T. Tosin Akinwumi A. 
Akinbodewa, Adeyemi Ogunleye, Oluseyi 
Ademola Adejumo  Sahel Medical Journal. 
2018;21(1).  

_________________________________________________________________________________ 
© 2021 Bale et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/73585 

http://dx.doi.org/10.1590/S1678-9946201658002
http://dx.doi.org/10.1590/S1678-9946201658002
http://dx.doi.org/10.1097/MD.0000000000004635
http://dx.doi.org/10.1097/MD.0000000000004635
https://doi.org/10.2147/IDR.S306648
http://creativecommons.org/licenses/by/4.0

	Journal of Advances in Microbiology
	21(9): 50-57, 2021; Article no.JAMB.73585

	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS AND DISCUSSION
	5. CONCLUSIONS AND RECOMMENDA-TIONS
	ETHICAL APPROVAL AND CONSENT
	COMPETING INTERESTS
	REFERENCES

