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ABSTRACT 

Patient’s demographic data were obtained from a well-structured questionnaire administered before 

sample collection. A total of two hundred (200) early morning mid-stream urine samples were collected 

from pregnant women attending Mile 4 hospital to determine the prevalence of UTIs among pregnant 

women. The collected samples were analysis using Standard Microbiology protocol for isolation and 

identification of uropathogens. Antibiogram studies of uropathogen was determined using the Kirby–

Bauer disk diffusion method and the results were analyzed and were compared with the Clinical 

Laboratory Standard Institute (CLSI) zone diameter breakpoints. Result of isolation and characterization 

revealed overall occurrence rate of 68(34.0 %) bacteria consisting of high distribution of E. coli 27(13.5 

%) followed by S. aureus 22 (11.0 %) and Klebsiella pneumoniae19 (9.5 %). Socio-demographic data of 

patient’s revealed that age 42-49years had high frequency of bacteria 7(70.0 %) followed by age 34-41 

years 50.0 %, 18-25years 31.1 % while age 26-33year had the least isolation rate of 26.3 %. The 

occurrence of UTI was highly predominant among patients with no formal level of Education 24(64.9 %) 

than those with formal level of education   17(26.9 %).  The result of antibiogram studies shows that the 

isolates exhibited high percentage of resistance to colistin100 %, azetronam100 % clindamycin 100 %, 

and tetracycline77.3 % but were 92.6%-100% susceptible to cefoxitin, imipenem and amikacin. However, 

with substantial evidence in this study, cefoxitin, imipenem and amikacin as drugs of choice could be 

used for the treatment of UTI and also further studies should be conducted by using highly sensitive and 

specific techniques such as Polymerase Chain Reaction (PCR), which is the technique use to make 

numerous copies of a specific segment of the deoxyribonucleic Acid (DNA) quickly and accurately, 

including genotypic characterization in resistant determinant in bacteria causing UTI among pregnant 

patients in a larger sample size. 
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1. INTRODUCTION 

Urinary Tract Infections (UTIs) is the invasion of any part of the urinary tract by microorganisms [1, 2]. 

Urinary Tract Infections (UTIs) encompasses a wide variety of clinical entities whose common 

denominator is microbial invasion of any tissue of the tract from the renal cortex to the urethral meatus [2, 

3]. Any interference in the normal flow of urine will be the risk of UTI [4]. Urinary tract infections 

(UTIs) are among the most common bacterial infections leading patients to seek medical care [1, 5].  The 

most prevalent community-acquired and hospital-acquired infections, affecting almost 50 % of the 

population at least once in their lifetime with a high mortality rate is UTI [1, 3].  It is mainly caused by 

Gram-negative pathogens such as Escherichia coli, Proteus mirabilis, Klebsiella pneumoniae, and 

Enterobacter species [2]. The symptoms of UTIs such as fever, burning sensations while urinating, lower 

Abdominal pain (LAP), itching, formation of blisters and ulcers in the genital area, genital and suprapubic 

pain, and pyuria generally depend on the age of the person infected and the location of the urinary tract 

infected [1, 3]. Several factors such as gender, age, race, circumcision [2, 5], HIV [6], diabetes, urinary 



 

 

catheter, genitourinary tract abnormalities [2, 5], pregnancy, infants, elderly [2, 5, 7] and hospitalization 

status [8] bear significant risk for recurrent UTIs. 

The prevalence of UTI is much more common in women than in men, at a ratio of 8:1, due to their 

anatomical and physiological reasons [2, 9]. One in five adult women experiences UTI in her life [5, 10, 

11]. Altered physiological, anatomical, hormonal changes, and challenges in personal hygiene during 

pregnancy, and other factors make the antenatal mother more prone to infection of the urinary tract than 

non-pregnant women [2, 5]. This is a major health problem reported among 20% of pregnant women and 

a common cause of admission in obstetrical wards [1, 2, 3, 5]. If the infection is left untreated, it results in 

low birth weight, fetus, intrauterine growth retardation, preterm labor, and premature babies, intrauterine 

fetal death, and increased prenatal mortality and morbidity as well as maternal complications including 

anemia, preeclampsia, renal failure, septicemia, and adult respiratory syndrome [2]. Treatment of UTI is 

often not started based on susceptibility tests [1, 5]. The emergence of antibiotic resistance among urinary 

pathogens in Pregnant women has been increasing worldwide [2, 5] and it becomes a serious global 

public health issue particularly in the developing countries where a high level of poverty, ignorance, poor 

hygienic practices, high prevalence of fake and spurious drugs of questionable quality in circulation are 

the contributing factors. Since antimicrobial resistance varied regionally, it is necessary to know the 

distribution of urinary pathogens and their susceptibility to antibiotics in this setting (Mile 4 Hospital, 

Ishieke, Ebonyi State) that could support the most effective empirical treatment. 

 

2. METHODS 

2.1 Sample collection and Demographic Data  

The study was carried out at Mile 4 Hospital, Abakaliki, Ebonyi State, Nigeria. Mile 4 Hospital is the 

missionary Hospital of secondary level Health care equivalent and is located at 6
o 

19’23.0
o
N latitude and 

8
o
06’43.2” 

o
E longitude in Azuiyi udene, Ishieke Ebonyi State. 

The patient’s population were made of pregnant women. The women were given instructions on how to 

collect a clean catch midstream urine sample. They were asked to clean the labia and area around the 

urethra with sterile water and urine collected with the labia held apart. They were bead iced to pass out 

urine into the toilet pot for a few seconds, then collect a portion of the mid-stream urine before emptying 

their bladder into the toilet pot. A total of 200 early morning mid-stream urine from UTI pregnant women 

in Mile 4 Hospital were collected for bacteriological analysis. 

The demographic and relevant clinical data was collected and recorded in a pretested interviewer well-

structured administered questionnaire. Information related to age, Gestational age, Religion, History of 

UTI, Sexual activity during pregnancy, attendance to the clinic, Level of education, was collected from 

patients’ follow up medical records. Every fundamental study was done in accordance with the ARRIVE 

guidelines 

2.2 Bacteriological Analyses of urine samples  
A loopful of the turbid Brain heart infusion broth (Thermo Fisher Scientific Co., U. S. A) culture of the 

urine sample was streaked on solidified Cetrimide agar, MacConkey agar and Cysteine Lactose 

Electrolyte Deficient Agar (CLED) plate and Mannitol salt agar. All media were procured from Thermo 

Fisher Scientific Co., U. S. A. The plates were incubated for 18-24 hrs at 37 
o
C. Bacterial colonies with 

distinct characteristic on overnight incubation was presumptively identified and aseptically sub-cultured 

onto nutrient agar (Oxoid, UK). The sub-cultured plate was incubated at 37 
o
C for 24 hrs [12, 13]. The 

pure culture strain were subsequently identified via Vitex 2 compact 60 next-generation automated 

system (BIOMERIEUX, U.S.A). 

2.3 Antibiotic Susceptibility Testing 



 

 

This was aseptically carried out using Kirby-Bauer disk diffusion method, and in conformity to the 

recommended standard of Clinical and Laboratory Standard Institute [14]. A suspension was made from a 

24 hours growth of the test organisms in sterile water to match the 0.5 McFarland turbidity standard. This 

was seeded on the entire surface of solidified Mueller-Hinton agar plate. The following antibiotic discs 

with their potencies were used: amoxicillin/clavulanic acid (30 μg), aztreonam(30), ceftazidime (30 μg), 

ceftriaxone (30 μg),cefotaxime(30 µg), cefoxitin(30 µg), chloramphenicol (10 μg), colistin/sulphate(10), 

erythromycin (15 µg), imipenem (10 µg), tetracycline (30 μg), vancomycin (30 μg), ceftriaxone (30 μg), 

colistin(30 µg), piperacillin(30 µg), chloramphenicol (10 μg), lincomycin (20 µg), clindamycin (20 µg), 

oxacillin (10μg). The Mueller-Hinton agar (Sigma-Aldrich, U. S. A) Plates were incubated at (35
o
C-37

o
C) 

in an aerobic atmosphere for 18-24 hours, after percentage susceptibility and resistance was interpreted 

from the inhibition zone diameters (IZD) produced by the antibiotic disks against the test isolates [14, 15] 

3. RESULT AND DISCUSSION 

3.1 Result 
Prevalence of UTI causing bacteria among pregnant women revealed overall occurrence rate of 68(34.0 

%) consisting of high distribution of E. coli 27(13.5 %) followed by S. aureus 22 (11.0 %) and Klebsiella 

pneumoniae 19 (9.5 %) as shown in Table 1. 

In regards to socio-demographic data, patient’s age 42-49years had high frequency of bacteria 7(70.0 %) 

followed by age 34-41 years 50.0 %, 18-25years 31.1 % while age 26-33year had the least isolation rate 

26.3 %. Incidence of UTI was common among divorced pregnant women which accounted for 95.0 % 

over widows 65.0 %, those that never married 50.0 % and married patients 16.2 % as presented in Table 

2. 

The occurrence of UTI was highly predominant among patients with no formal level of Education 24(64.9 

%) followed by those with Tertiary level of education 22(53.7 %), Primary level of education 17(26.9 %) 

and Secondary level of education 5(8.5 %). The distribution of Uropathogen was higher among student 

17(56.7 %) over Business owners 33.8 %, Self-employed 14(28.0 %) and Civil Servant 13(26.5 %). 

Incidence of UTI was common among N41,000 and above monthly income earners 34(51.5 %) compare 

to less than N20,000 monthly income earners 14(33.3 %), N31,000 - N40,000 13(29.5 %) and N21,000 - 

N30,000 9(18.8 %) as presented in Table 3. 

The occurrence of UTI was highly predominant among patients from other religious group 11(91.6 %) 

followed by Muslim 15(75.0 %), and Christian 42(25.0 %). The distribution of Uropathogen among 

patients that use Contraceptives was higher in group with other form of contraceptive use 10(50.0 %) over 

condom users 34(30.9 %), Pills 8(26.7 %) and IUD 16(26.7 %). Incidence of UTI was common among 

those who had sexual activity during pregnancy tremester at 6 month and above 38(38.8 %) over 0-

5months 30(29.4 %). The occurrence of bacteria was predominant in gestational age of 0-3months 

29(58.0 %), over 7-9months 22(30.6 %) and 4-6 months 17(21.8 5) as presented in Table 4 

Table 5 shows the antibiotic susceptibility profile of E. coli. E. coli were more susceptible to Imipenem 

25 (92.6 %), Amikacin 26 (96.3 %) and Cefoxitin 27 (100 %) but was resistant to Cefotaxime 27 (100 %), 

Cefepime 27 (100 %), Amoxicillin 27 (100 %), Colistin 26 (96.3 %), Aztreonam 25 (92.6 %), 

Vancomycin 27 (100 %), Erythromycin 27 (100 %) and Clindamycin 27 (100 %). 

In Table 5, it displays the antibiotic susceptibility profile of S. aureus isolated from urine samples of 

pregnant women in ante – natal unit Mile Four Hospital, Abakaliki. S. aureus were more susceptible to 

Cefotaxime 22 (100 %), Ceftriaxone 22 (100 %), Imipenem 22 (100 %), Amikacin 22 (100 %), Cefepime 

22 (100 %), Oxacillin 22 (100 %), Erythromycin 22 (100 %) and Amoxicillin 20 (90.9 %) but was 

resistant to Colistin 22 (100 %), Aztreonam 22 (100 %), Vancomycin 21 (95.5 %) and Lincomycin 21 

(95.5 %). 



 

 

The antibiotic susceptibility profile of Klebsiella species isolated from urine samples of pregnant women 

in ante – natal unit Mile Four Hospital, Abakaliki. Klebsiella species were more susceptible to Amikacin 

18 (94.7 %), Cefoxitin 19 (100 %), Imipenem 17 (89.5 %) and Lincomycin 13 (68.4 %) but was resistant 

to Cefepime 19 (100 %), Amoxicillin 19 (100 %), Colistin 19 (100 %), Vancomycin 19 (100 %), 

Erythromycin 19 (100 %), Clindamycin 19 (100 %), Aztreonam 18 (94.7 %) and Cefotaxime 18 (94.7 %) 

as shown in Table 5. 

Table 1: Prevalence of UTI causing bacteria among pregnant women attending Mile 4 hospital, 

Abakaliki. 

Clinical Sample Uropathogens Prevalence (%) 

 E. coli (%) Klebsiella pneumoniae (%) S. aureus (%)  

Total (n=200) 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

 

Table 2: Socio-Demographic Data of Pregnant Women in Mile Four Hospital Abakaliki according 

to age and marital status 

Ages (years) No. Sampled E. coli (%) K. pneumoniae (%) S. aureus (%) Prevalence (%) 

18-25 61 8(13.1) 5(8.2) 6(9.8) 19(31.1) 

26-33 95 12(12.6) 6(6.3) 7(7.4) 25(26.3) 

34-41 34 5(14.7) 8(23.5) 4(11.8) 17(50.0) 

42-49 10 2(20.0) 0(0.0) 5(50.0) 7(70.0) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

Marital Status      

Married 130 10(7.6) 4(3.1) 7(5.4) 21(16.2) 

Never Married 30 4(13.3) 8(26.7) 3(10.0) 15(50.0) 

Widow 20 6(30.0) 3(15.0) 4(20.0) 13(65.0) 

Divorced 20 7(35.0) 4(20.0) 8(40.0) 19(95.0) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

 



 

 

 

 

 

 

 

 

 

Table 3: Socio-Demographic Data of Pregnant Women in Mile Four Hospital Abakaliki according 

to level of Education, Occupation and Income 

Level of Education No. Sampled E. coli (%) K. pneumoniae (%) S. aureus (%) Prevalence (%) 

No formal education 37 17(45.9) 5(13.5) 2(5.4) 24(64.9) 

Primary 63 3(4.8) 3(4.8) 11(17.5) 17(26.9) 

Secondary 59 1(1.7) 0(0.0) 4(6.8) 5(8.5) 

Tertiary 41 6(14.6) 11(26.8) 5(12.2) 22(53.7) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

Occupation      

Civil Servant 49 4(8.2) 6(12.2) 3(6.1) 13(26.5) 

Business owners 71 5(7.0) 10(14.1) 9(12.7) 24(33.8) 

Self-employed 50 8(16.0) 3(6.0) 3(6.0) 14(28.0) 

Student 30 10(33.3) 0(0.0) 7(23.3) 17(56.7) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

      

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Table 4: Socio-Demographic Data of Pregnant Women in Mile Four Hospital Abakaliki according 

to Religious group, Use of Contraceptives, Sexual activity during pregnancy and Gestational Age 

Religious group No. Sampled E. coli (%) K. pneumoniae (%) S. aureus (%) Prevalence (%) 

Christian 168 19(11.3) 14(8.3) 9(5.4) 42(25.0) 

Muslim 20 3(15.0) 5(25.0) 7(35.0) 15(75.0) 

Others 12 5(41.7) (0.0) 6(50.0) 11(91.6) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

Use of 

Contraceptives 

     

Condom 110 12(10.9) 9(8.2) 13(11.8) 34(30.9) 

IUD 30 5(16.7) (0.0) 3(10.0) 8(26.7) 

Pills 60 8(13.3) 4(6.7) 4(6.7) 16(26.7) 

Others 20 2(10.0) 6(30.0) 2(10.0) 10(50.0) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

      

Sexual activity 

during pregnancy 

     

0 – 5 102 12(11.8) 8(7.8) 10(9.8) 30(29.4) 

6  and  above 98 15(15.3) 11(11.2) 12(12.2) 38(38.8) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

      

Gestational Age 

(months) 

     

0-3 50 9(18.0) 13(26.0) 7(14.0) 29(58.0) 

4-6 78 2(2.7) 4(5.1) 11(14.1) 17(21.8) 

7-9 72 16(22.2) 2(2.8) 4(5.5) 22(30.6) 

Total 200 27(13.5) 19(9.5) 22(11.0) 68(34.0) 

 



 

 

Table 5: Antibiotic Susceptibility Profile of Bacteria isolates from Urine Samples Collected from Pregnant Women in Ante – natal Unit  

 E. coli (n=27) S. aureus (n=21) Klebsiella  species (n=19) 

Antibiotics (µg) R (%) S (%) R (%) S (%) R (%) S (%) 

Cefotaxime (30) 27 (100) 0 (0.0) 0 (0.0) 22 (100) 18 (94.7) 1 (5.3) 

Piperacillin (30) 15 (55.6) 12 (44.4) 7 (31.8)  12 (68.2) 9 (47.4)  10 (52.6) 

Ceftriaxone (30) 17 (63.0) 10 (37.0) 0 (0.0) 22 (100) 11 (57.9) 8 (42.1) 

Imipenem (10) 2 (7.4) 25 (92.6) 0 (0.0) 22 (100) 2 (10.5)  17 (89.5) 

Tetracycline (30) 15 (55.6) 12 (44.4) 4 (18.2)  17 (77.3) 11 (57.9) 8 (42.1) 

Amikacin (30) 1 (3.7) 26 (96.3) 0 (0.0) 22 (100) 1 (5.3)  18 (94.7) 

Cefepime (30) 27 (100) 0 (0.0) 0 (0.0) 22 (100) 19 (100) 0 (0.0) 

Amoxicillin (30) 27 (100) 0 (0.0) 2(9.1) 20 (90.9) 19 (100) 0 (0.0) 

Colistin (10) 26 (96.3) 1 (3.7) 22 (100) 0 (0.0) 19 (100) 0 (0.0) 

Aztreonam (30) 25 (92.6) 2 (7.4) 22 (100) 0 (0.0) 18 (94.7) 1 (5.3) 

Cefoxitin (30) 0 (0.0) 27 (100) 3 (13.6) 19 (86.4) 0 (0.0) 19 (100) 

Vancomycin (30) 27 (100) 0 (0.0) 21 (95.5) 1 (4.5) 19 (100) 0 (0.0) 

Lincomycin (2) 9 (33.3) 18 (66.7) 21 (95.5) 1 (4.5) 6 (31.6)  13 (68.4) 

Oxacillin (1) 20 (74.1) 7 (25.9) 0 (0.0) 22 (100) 17 (89.5) 2 (10.5) 

Erythromycin (15) 27 (100) 0 (0.0) 0 (0.0) 22 (100) 19 (100) 0 (0.0) 

Clindamycin (2) 27 (100) 0 (0.0) 3 (13.6)  18 (81.8) 19 (100) 0 (0.0) 

Key: Resistance (R), Percentage (%), Susceptible (S), number of isolate (n) 



 

 

 

3.2 Discussion 

Urinary tract infections (UTIs), which occur frequently in both hospital and community settings, are some 

of the most common bacterial infections. In this study, the prevalence of uropathogens accounted for 

68(34.0 %) among pregnant women. This observation were in tandem with the earlier studies where a 

prevalence rate of 37.3%, 38.6%, 35.53 %, 38% and 40.0 % were reported in India, Lagos, Algeria, Niger 

Delta and Jos [16, 17, 18, 19] but disagree with earlier report which accounted for 45.7, 53.8, 65.4 %, 

79.9%, 90.1% and 97.3% [20, 21, 22, 23, 24]. The different in prevalence rates reported may be due to 

factors like number of sample and duration of study, deployment of diverse methodologies, sexual 

intercourse, studied group influence, low socio-economic status among Nigerian Women. 

Among pregnant women, E. coli 13.5 % was the most predominant bacteria and is in line with other 

studies in different parts of the world [25, 26, 27, 28, 29, 30, 31, 32]. The high predominant rate of E. coli 

might be due to the high abundance of E. coli in fecal flora, which ascends through genitalia to cause UTI 

[33]. In addition, it might be due to numerous virulence factors used for colonization and invasion of the 

urinary epithelium such as P-fimbriae or pili adherence factors, which mediate the attachment of E. coli to 

uroepithelial cells [34]. 

On the other hand, S. aureus 22(11.0 %) was the second most common species identified in the present 

study whereas it was the most predominant one in a study conducted in Nigeria and third most common 

bacteria from a study in Ethopia [19, 35].Gram-positive cocci play a lesser role in causing UTI, moreover, 

during pregnancy, it is usual for women to experience physical changes in the genital tract, which may 

increase the risk of colonization by Gram-positive bacteria [36, 37]. 

Klebsiella pneumoniae the least uropathogen in this study are primarily responsible for catheter-

associated UTIs in adults. However, their presence is suggestive of a history of previous UTI episodes 

[19, 24, 38]. Their unique structures such as flagella and pili, which help for their attachment to the 

uroepithelium are essential for increased risks of infection. 

Pregnant women age 42-49year showed high occurrence of bacteria 70.0% and it mirrored the findings of 

the study in Ethiopia (20–29 years, 37.5%), Jaipur (21–50 years, 41.3%) and Meerut (26–36 years, 

90.7%), as pregnancy makes them more vulnerable and prone to this disease [20, 21, 39]. 

Marital status of pregnant women revealed high bacteria profile among divorced 95.0 % and widow 65.0 

%. This may indicate recurrent of complicated UTI, incontinence, and improper toilet habits may 

contribute to a higher rate of UTI among married female’s pregnant women. 

UTI uropathogen was common among those with ‘No Formal Education’ 24(64.9 %), other studies in 

Ethopia, Abakaliki and United Arab Emirate have also reported illiteracy as a risk factor for UTIs [35, 40, 

41]. Despite earlier report in the same settings by Alo and Saidu. [40] in Abakaliki, there is need for 

awareness of the risk of UTI developing acute pyelonephritis during labor, which can cause several 

adverse events in newborn such as preterm rupture of the membrane, chorioamnionitis, preterm birth, and 

neonatal sepsis [26, 37, 42]. 

Regarding occupation, pregnant Student accounted increase bacteria occurrence rate of 56.7% over other 

categories. This observation maybe linked to peer group influence, indiscriminate sexual behaviors and 

low socio-economic status, are common among most of the studied participant. 

Those patients with high monthly income of N41, 000 and above harbored 51.5 % of bacteria isolate. This 

observation hypothesizes the role of recurrent complicated UTIs among high income earners as they are 

able to afford different antibiotics indiscriminately, thus increase the risk of infection or treatment failure. 

Inadequate follow-up and study of these conditions can generate a high rate of antimicrobial resistance, 

which in developing countries is aggravated by limited access to therapeutic alternatives [37, 43] 

Sexual activity during 6 months and above of pregnancy 38(38.8 %) was higher over 0 – 5months 29.4 %. 

These findings postulate that increase in month or trimester of pregnancy increases the risk of UTI due to 

decrease in normal vaginal flora (Lactobacilli), less acidic P
H
 of vaginal surfaces, poor hygienic 

condition, short and wider urethra and proximity to the anus [1, 19]. 



 

 

In recent years, there have been substantial changes in the susceptibility patterns of most urinary 

pathogens, Klebsiella species were resistant to Cefepime 19 (100 %), Amoxicillin 19 (100 %), Colistin 19 

(100 %), Vancomycin 19 (100 %), Erythromycin 19 (100 %), Clindamycin 19 (100 %), Aztreonam 18 

(94.7 %) and Cefotaxime 18 (94.7 %). It is a well-known fact that Klebsiella species are inherently 

resistant to; beta-lactams, cephalosporin and macrolide due to the increasing acquisition of resistant 

plasmid [19, 44, 45, 46, 47]. 

E. coli and K. pneumoniae resistant to colistin was commonly observed in this study and may depict the 

persistence of colistin resistant in this study area. Such trend could be linked to exposure to sublethal 

doses of colistin by the pregnant female counterpart as last-line antibiotic in treatment of recurrent or 

complicated enterobacteria infections.  

The percentage of E. coli resistant obtained in our study to Aztreonam 92.6 % agrees with the study by 

Al-Zahrani et al. [48] which showed a remarkable resistance of E. coli strains to Aztreonam (71.4%). This 

may be associated with the high prescribing rate of these antibiotics in the treatment of bacterial 

infections in Abakaliki. 

S. aureus resistant was common with aztreonam 100 %, vancomycin 95.5 % and Lincomycin 95.5 %. 

However, Lincomycin resistant substantiate or echoes with that of earlier studies [15, 49, 50, 51] while 

similar vancomycin resistant agrees with existing literature [52, 53]. It is clear that the evolution of S. 

aureus strain has been traced to the acquisition of the exogenous gene (mecA) which is part of the 

Staphylococcal cassette chromosome mecA (SCCmec) (types I–VII) and is under the control of MecI (a 

repressor) and MecR1 (a transducer) and represent the regulatory/signalling proteins of the blaZ system 

[15]. The mec A gene codes for additional penicillin-binding protein (PBP2a), a peptidoglycan 

transpeptidase, which can confer resistance to all β-lactam and other antibiotics class as evidence in this 

current study. 

The increase rate of resistant in bacteria from UTI patients toward β-lactam antibiotics, other antibiotic 

classes like: aminoglycosides, macrolides, Glycopeptide, flouroquinolones and lincosamide might be a 

reflection of inappropriate use of antimicrobials, lack of laboratory diagnostic tests, and lack of guidelines 

for the selection of antibiotics. The data obtained from this research was found to be similar to the study 

conducted by other researchers [15, 35]. The susceptibility profiles of uropathogen demonstrate the high 

efficacy of cefoxitin, imipenem and amikacin, which has an in vitro susceptibility ranged of 92.6% to 

100% showing that these three antibiotic drugs are totally viable as a therapeutic alternative for UTIs. The 

easy, uncontrolled access to this effective antibiotic at local pharmacies, as well as the widespread failure 

to complete the treatment cycle, often due to the low income of the population and the sale of medication 

on a single-dose basis could pose a serious problem of antibiotic resistance to the use of this drugs if not 

monitored. 

5. CONCLUSION 

E. coli, S. aureus, K. pneumoniae were isolated from the urine samples of the pregnant women 

attending Mile 4 Hospital Abakaliki. Based on these findings, the prevalence of uropathogens 

accounted for 68(34.0 %) among pregnant women. However, with substantial evidence in this 

study, cefoxitin, imipenem and amikacin as drugs of choice could be used for treatment of UTI. 

The main factor fueling resistance is improper usage of antibiotics that needs to be checked. 

Every pregnant women should be screened for UTI and if find positive appropriate treatment 

should be applied. Urinary tract bacteria base on this finding inpatients should not be neglected 

and follow up studies are required to supplement the present finding for appropriate management 

of urinary tract bacteria in patients. Further studies should be conducted by using highly sensitive 

and specific techniques such as PCR, including genotypic characterization in resistant 

determinant in bacteria causing UTI among pregnant patients in a larger sample size. Resistance 

to bacterial uropathogens is becoming a public health issue due to lack of appropriate 

microbiological laboratories, leading to fewer microbiological assessments and increased 



 

 

empirical antibiotic use. Typically, urine samples are sent for microbiological testing only after 

treatment failure, recurrent or relapsing infection. These findings emphasize the significance of 

local antibiotic resistance patterns, which may subsequently be used to develop hospital and 

regional antibiotic policies. To avoid/contain the emergence of antibiotic resistance in bacteria, 

the government must introduce laws requiring the prudent us of these antibiotics. 
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