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INTRODUCTION 

Urinary tract infection (UTI) refers to a spectrum of 

clinical conditions ranging from asymptomatic 

bacteriuria to severe kidney infection with associated 

sepsis.
[1]

 It is one of the commonest bacterial infections 

worldwide affecting over 150 million people yearly.
[1] 

Also it is one of the most common bacterial infections in 

children and one of the main reasons for fever with 

resultant antibiotic prescription.
[2],[3]

 The incidence of 

UTI in children reportedly ranges from 0.7% in infants to 

11 % in adolescent females.
[1],[2]

 Amongst febrile 

children the prevalence of UTI has been reported as high 

as 36.7% in Port Harcourt.
[4] 

 

Urinary tract infection is defined as a significant growth 

of a single bacterial pathogen in urine ie at least 10
4
 

colony forming units (cfu) for catheter specimen, at least 

10
5
 for mid-stream clean catch urine or 5x10

4
 CFU and 

significant pyuria in a patient with fever or other clinical 

symptoms.
[2],[5]

  Urinary tract infections are mainly 

caused by Gram-negative bacteria such as Eschericia 

coli, Kliebsiella pneumonia and Proteus 

mirabilis.
[1],[2],[3],[4]

 Other organisms such as Gram-

positive organisms like Staphylococcus saprophyticus 

and Enterococcus faecalis have also been 

implicated.
[1],[2],[3],[4] 

 

Clinical symptoms of UTIs commonly seen are urinary 

frequency, painful micturition, abdominal pains, back 

pains, urgency, dysuria and pyuria.
[1]

 In younger children 

however, symptoms may be non-specific and include 

fever, irritability, poor suck and even jaundice in 

neonates.
[3],[6]

 In addition, bacteriuria may also be 

apparently asymptomatic.
[1]

 Thus, a high index of 

suspicion is often required to make a diagnosis of UTI. 

An accurate diagnosis should therefore be made by 
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promptly examining the urine, analysing and culturing 

the sample to identify the pathogens and determining 

their sensitivity to antimicrobial agents.
[3]

  

 

Guidelines recommend that empiric antibiotics should be 

commenced for sick children with suspected UTI and 

then later changed according to the sensitivity results for 

isolated uropathogens.
[2],[7]

 The choice of empiric 

antibiotics should ideally be based on sensitivity patterns 

derived from local epidemiologic research.
[2],[7]

  

 

The widespread use of antibiotics (especially broad 

spectrum antibiotics) without appropriate susceptibility 

testing has led to an increase in the occurrence of UTIs 

caused by drug resistant bacteria which makes treatment 

difficult.
[1],[2],[4],[8] 

This problem of bacterial resistance is 

worsened by inappropriate use of antibiotic prophylaxis, 

self-medication, inadequate dosing and wrong duration 

of treatment.
[1]

 Thus, treatment with appropriate 

antibiotics both for initial empiric treatment and for 

definitive treatment following susceptibility testing with 

preferably an antibiotic with the narrowest effective 

spectrum is essential for proper treatment of UTI and 

would also reduce the risk of bacterial 

resistance.
[1],[2],[3],[9]

 Untreated or poorly treated UTI can 

result in renal abscesses, sepsis, renal scarring, 

hypertension, reduced renal function and chronic renal 

failure.
[3],[4],[9],[10],[11]

 Therefore, prompt diagnosis and 

appropriate treatment is essential to reduce associated 

morbidity and mortality from UTIs.
[3],[4],[10],[11]

 

 

There is a paucity of recent data on the microbial pattern 

and sensitivity pattern of UTI in children in this part of 

the country, to the best of our knowledge. This present 

study thus aims at determining the antimicrobial pattern, 

sensitivity and resistance of antibiotics among children 

with UTI in a private health facility in Port Harcourt, 

Rivers state, Nigeria.  

 

METHODOLOGY 

This was a retrospective study involving all children seen 

with clinical suspicion of UTI, in a private paediatric 

hospital in Port Harcourt, Rivers State, over a 1-year 

period (from 1
st
 of January 2021 to 31

st
 of December, 

2021). Our study centre, a 38-bedded private hospital, is 

well-equipped with a neonatal unit, children’s wards, 

radiology unit and medical laboratory with attached 

blood bank services. Age group seen was 0-17 years with 

an average monthly out-patient attendance rate of 1250-

1500 children (both general and specialist cases) and an 

average monthly admission rate of 80-100 children per 

month. It’s staff strength included 8 paediatricians, 

surgeons and other support staff including nurses, 

laboratory scientist and technicians. 

 

Data of all children reviewed with clinical suspicion of 

UTI during the study period was retrieved from the 

Clinics and Admissions records of the hospitals’ Health 

Management System. Information obtained included age, 

sex, clinical features, diagnosis, urine microscopy, 

culture and sensitivity results which included organisms 

isolated, sensitivity and resistance patterns of the isolated 

organisms. Children with incomplete clinical or 

laboratory data were excluded from the study.  

 

For every suspected case of UTI, Patients and their 

parents were instructed on how to collect urine samples 

appropriately according to their ages in order to 

minimize probable contamination. Clean voided mid-

stream urine samples were collected in children >2 years 

of age (or those who are toilet trained) and clean catch 

urine samples were collected for those less than 2 years. 

All urine samples were collected in sterile universal 

bottles and submitted within one hour to the 

microbiology laboratory of the hospital for urinalysis, 

microscopy, culture and sensitivity.  

 

Significant pyuria was defined as the presence of pus cell 

> 5 per high power field (HPF) of urine.
[4],[12] 

Urine 

samples were inoculated separately on Blood agar 

(Oxoid, UK) and MacConkey agar (Oxoid, UK) plates, 

and incubated aerobically for 24-48 hours. Colony 

counts of a single microorganism of >10
5 

cfu/ml was 

diagnosed as bacteriuria thus indicating urinary tract 

infection.
[1],[2],[3],[4],[5]

 The bacterial isolates were 

identified using colony morphological characteristics, 

gram stain reactions and biochemical tests using 

AP12OE kits. Antimicrobial sensitivity patterns were 

determined by the Agar disk diffusion standard method 

using Nutrient agar.
[1],[4],[13]

 

 

The tested antimicrobials in this study were 

streptomycin, ciprofloxacin, gentamicin, 

ceftriaxone/tazobactam, levofloxacin, chloramphenicol, 

erythromycin, rifampicin, amoxicillin, 

ampicillin/cloxacillin, norfloxacin, 

piperacillin/tazobactam, perflacin, ceftriaxone, 

cotrimoxazole, amoxicillin/clavulanic acid, tarivid, 

cefixime, ampicillin, ampicillin/sulbactam, cephalexin, 

cefuroxime, azithromycin and sparfloxacin. 

 

Children diagnosed with UTI were treated according to 

standard protocols on out-patient basis or as in-patients 

depending on the severity of the illness. 

 

Data was recorded in an Excel spreadsheet and analysed 

using SPSS version 23. Results were presented as 

frequency, percentages, pie and bar charts. Test of 

association was done using Chi square (χ
2
) test and 

Fishers’ Exact test. Statistical significance was set at P 

value < .05 while results were reported as odds ratios at 

95% confidence intervals.  

 

RESULTS 

Age and sex distribution of patients with urinary 

tract infection 

Of 412 children with clinical suspicion of urinary tract 

infection and urine culture carried out, 184 (44.7%) had 

positive urine culture. Females predominated 130 
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(70.7%) with Male: Female ratio of 1:2.4. The age group 

most affected was 5-9 years, 85 (46.2%), Table 1. 

 

Table I: Age and sex distribution of patients with 

urinary tract infection.  

Variables (%) Frequency, n=184 

Sex 

Male 

Female 

 

54 (29.3) 

130 (70.7) 

Age (years) 

< 5 

5-9 

 10 

 

59 (32.1) 

85 (46.2) 

40 (21.7) 

Symptoms in children with urinary tract infection  

The commonest symptoms were abdominal 

pain/discomfort 92 (50.8%) followed by perineal 

itch/discharge 28 (15.5%), frequent micturition 25 

(13.8%) and painful micturition 25 (13.8%), Figure 1. 

 

 

 

 

 
Figure 1: Symptoms in children with UTI. 

 

Organisms Isolated in Children with UTI 

The commonest organism isolated was Staphylococcus aureus 145 (78.8%) followed by Escherichia coli 43 (23.4%) 

and Klebsiella spp 8 (4.3%), Figure 2. 

 

 
Figure 2: Organisms isolated in children with UTI. 

 

Distribution of isolated organisms by sex and age 

There was no significant association between the sex and age groups of children with the type of organisms isolated, P 

> 0.05, Table II. 
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Table II: Distribution of isolated organisms by sex and age. 

Organisms 
Sex P value 

Male, n (%) Female, n (%)  

Staphylococcus aureus 

Escherichia coli 

Klebsiella spp 

Candida spp 

Proteus spp 

43 (79.6) 

11 (20.4) 

1 (1.9) 

1 (1.9) 

2 (3.7) 

102 (78.5) 

32 (24.6) 

7 (5.4) 

10 (7.7) 

1 (0.8) 

1.000 

0.573 

0.440 

0.972 

0.206 

  Age (years)   

 

Staphylococcus aureus 

Escherichia coli 

Klebsiella spp 

Candida spp 

Proteus spp 

< 5, n (%) 

46 (78.0) 

16 (27.1) 

3 (5.1) 

3 (5.1) 

1 (1.7) 

5-9, n (%) 

69 (81.2) 

15 (17.6) 

5 (5.9) 

4 (4.7) 

2 (2.4) 

 10, n (%) 

30 (75.0) 

12 (30.0) 

0 

4 (10.0) 

0 

 

0.690 

0.223 

0.332 

0.890 

1.000 

 

Antimicrobial Sensitivity Pattern 

The commonest sensitive antibiotics were streptomycin 

(78.8%), Ciprofloxacin (75.0%), gentamicin (68.5%) and 

ceftriaxone/tazobactam (68.5%) while the least sensitive 

was cephalexin (4.3%), cefuroxime (4.3%), azithromycin 

(3.3%) and sparfloxacin (3.3%), Figure 3.  

 

 
Figure 3: Antimicrobial sensitivity pattern. 

 

Antimicrobial Resistance Pattern  

The most resistant antibiotics were amoxicillin (46.0%), 

norfloxacin (43.2%), ampicillin-cloxacillin (38.6%) and 

erythromycin (34.1%) while the least resistant were 

cefpodoxime (2.3%), azithromycin (2.3%), levofloxacin 

(1.7%) and sparfloxacin (1.7%), Figure 4.  

 

 
Figure 4: Antimicrobial resistant pattern. 
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Sensitivity and resistance pattern to commonly 

isolated organisms in children with UTI 

Antibiotics most sensitive to Staphylococcus aureus 

were ciprofloxacin (79.3%), gentamicin (73.1%) and 

ceftriaxone/tazobactam (71.7%) while the most resistant 

were ampicillin/cloxacillin (57.2%), amoxicillin (52.4%) 

and erythromycin (37.2%). 

 

Gentamicin (62.8%), ciprofloxacin (62.8%) and 

ceftriaxone/tazobactam (60.5%) were the most sensitive 

antibiotics to Escherichia coli while the most resistant 

were ampicillin (44.2%), norfloxacin (37.2%) and 

gentamicin (37.2%). 

 

Ceftriaxone (50.0%) was the most sensitive antibiotic to 

Klebsiella spp while gentamicin (75.0%) was the most 

resistant, Table III. 

 

Table III: Sensitivity and resistance pattern to commonly isolated organisms in children with UTI. 

Antibiotics  Staph aureus (%) E. coli (%) Klebsiella spp(% 

Amoxicillin 

 

Norfloxacin 

 

Ampicillin/cloxacillin 

 

Erythromycin 

 

Gentamicin 

 

Ciprofloxacin 

 

Cotrimoxazole 

 

Amoxicillin/clavulanate 

 

Ampicillin 

 

Ceftriaxone/Tazobactam 

 

Nalidixic acid 

 

Cephalexin 

 

Ceftriaxone 

 

Cefixime 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

S 

R 

63 (43.4) 

76 (52.4) 

3 (27.3) 

4 (36.4) 

63 (43.4) 

62 (57.2) 

77 (53.1) 

54 (37.2) 

106 (73.1) 

37 (25.5) 

115 (79.3) 

21 (14.5) 

23 (15.9) 

13 (9.0) 

5 (3.4) 

10 (6.4) 

2 (1.4) 

12 (8.3) 

104 (71.7) 

17 (11.7) 

0 

5(3.5) 

3 (2.1) 

2 (1.4) 

24 (16.6) 

10 (6.9) 

16 (11.0) 

12 (8.3) 

4 (9.3) 

14 (32.6) 

14 (32.6) 

16 (37.2) 

4 (9.3) 

8 (18.6) 

7 (16.3) 

10 (23.3) 

27 (62.8) 

16 (37.2) 

27 (62.8) 

7 (16.3) 

6 (14.0) 

15 (34.9) 

12 (27.9) 

15 (34.9) 

9 (20.9) 

19 (44.2) 

26 (60.5) 

12 (27.9) 

10 (23.3) 

14 (32.6) 

5 (11.6) 

12(27.9) 

5 (11.6) 

0 

3 (7.0) 

0 

2 (25.0) 

3 (37.5) 

3 (37.5) 

3 (37.5) 

1 (12.5) 

3 (37.5) 

1 (12.5) 

3 (37.5) 

2 (25.0) 

6 (75.0) 

5 (62.5) 

3 (37.5) 

2 (25.0) 

3 (37.5) 

0 

4 (50.0) 

0 

3 (37.5) 

0 

0 

0 

3 (37.5) 

0 

3 (37.5) 

4 (50.0) 

0 

1 (12.5) 

0 

E= Echerichia, Staph= Staphylococcus, Spp = Specie 

 

Association of antimicrobial sensitivity pattern and 

isolated organisms 

Ciprofloxacin was sensitive significantly to infection of 

the urinary tract caused by Escherichia coli (P = 0.044) 

and Staphylococcus aureus (P = 0.013) while gentamicin 

was sensitive significantly to Klebsiella spp (P = 0.013) 

and Staphylococcus aureus (P = 0.012). 

Ampicillin/sulbactam was sensitive significantly to 

Proteus spp (P = 0.030) and Klebsiella spp (P <0.001). 

Levofloxacin was sensitive significantly to Escherichia 

coli (P = 0.003) and Staphylococcus aureus (P <0.001), 

Table IV. 

 

 

Table IV: Association of antimicrobial sensitivity pattern and isolated organisms. 

Organisms 

Isolated 

value 

Streptomycin Ciprofloxacin 

Yes, n(%) No, n(%) P value Yes, n(%) No, n(%) P 

Proteus spp 

Escherichia coli 

Klebsiella spp 

Staph aureus 

2 (1.4) 

36 (24.8) 

8 (5.5) 

110 (75.9) 

1 (2.6) 

7 (17.9) 

0 

36(89.7) 

0.513 

0.523 

0.206 

0.077 

3 (2.2) 

27 (19.6) 

5 (3.6) 

115 (83.3) 

0 

16(34.8) 

3 (6.5) 

30 (65.2) 

0.574 

0.044
*
 

0.415 

0.013
*
 

Genticin    Ampicillin/sulbactam 

Proteus spp 2 (1.6) 1 (1.7) 1.000 0 3 (5.2) 0.030
*
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Escherichia coli 

Klebsiella spp 

Staph aureus 

27 (21.4) 

2 (1.6) 

106 (84.1) 

16 (27.5) 

6 (10.3) 

39 (67.2) 

0.356 

0.013
* 

0.012
*
 

26 (20.6) 

0 

104 (82.5) 

17 (29.3) 

8 (13.8) 

41 (70.7) 

0.260 

<0.001
*
 

0.081 

Levofloxacin     

Proteus spp 

Escherichia coli 

Klebsiella spp 

Staph aureus 

3 (2.7) 

17 (15.5) 

3 (2.7) 

101 (91.8) 

0 

26 (35.1) 

5 (6.8) 

44 (59.5) 

0.275 

0.003
*
 

0.271 

<0.001
*
 

 

 

 

 

*= Statistically significant, Staph = Staphylococcus, Spp= specie 

 

Association of antimicrobial resistance and isolated 

organisms 

Amoxicillin and norfloxacin were resistant significantly 

to Staphylococcus aureus (P <0.001) while 

ampicillin/cloxacillin was resistant significantly to 

Escherichia coli (P = 0.004) and Staphylococcus aureus 

(P = 0.001). Erythromycin was resistant significantly to 

Staphylococcus aureus (P = 0.012) whereas gentamicin 

was resistant significantly to Klebsiella spp (P = 0.010) 

and Staphylococcus aureus (P =0.018), Table V. 

 

Table V: Association of antimicrobial resistance and isolated organisms. 

Organisms                        Streptomycin                                      Ciprofloxacin 

Isolated              Yes, n(%)     No, n(%)   P value          Yes, n(%)     No, n(%)    P value 

Proteus spp            2 (1.4)         1 (2.6)       0.513              3 (2.2)             0                 0.574 

Escherichia coli    36 (24.8)      7 (17.9)     0.523              27 (19.6)     16(34.8)        0.044
*
 

Klebsiella spp       8 (5.5)           0               0.206              5 (3.6)         3 (6.5)            0.415 

Staph aureus         110 (75.9)     36(89.7)   0.077              115 (83.3)   30 (65.2)        0.013
* 

 

                                       Genticin                                             Ampicillin/sulbactam 

Proteus spp           2 (1.6)         1 (1.7)        1.000                  0                 3 (5.2)         0.030
*
 

Escherichia coli    27 (21.4)     16 (27.5)     0.356                 26 (20.6)   17 (29.3)      0.260 

Klebsiella spp        2 (1.6)         6 (10.3)      0.013
*
                0                8 (13.8)       <0.001

*
 

Staph aureus         106 (84.1)   39 (67.2)     0.012
*
               104 (82.5)  41 (70.7)      0.081 

 

                                      Levofloxacin   

Proteus spp           3 (2.7)           0               0.275 

Escherichia coli    17 (15.5)      26 (35.1)   0.003
*
 

Klebsiella spp       3 (2.7)          5 (6.8)       0.271 

Staph aureus         101 (91.8)    44 (59.5)   <0.001
*
 

*Statistically significant. Spp- specie, Staph = Staphylococcus 

 

DISCUSSION 

Positive urine culture was documented in 44.7% of 

children with suspected UTI. This was comparable with 

the 52.5% reported in Cameroun
[14]

 but lower than the 

72.27% reported in India.
[15]

 The high percentage of 

positive urine culture in the present study is in keeping 

with the fact that UTI is a common infection of the 

paediatric age group. Much lower percentages of 16.1%, 

16%, 15.8%, 11% and 9% were documented in Iran,
[16]

 

Nepal,
[17]

 Ethiopia,
[18]

 and other parts of Nigeria
[10],[19]

 

respectively. These differences could be attributed to 

variations in methodology, difference in the sample 

sizes, age groups studied as well as varying geographic 

locations. In the prospective study carried out in 

Enugu,
[10]

 children with chronic diseases, renal diseases, 

sickle cell anaemia, malignancies, HIV/AIDS were 

excluded unlike in the present retrospective study where 

these cases were not excluded. In addition, the very low 

positivity rate of 9% documented by Musa-Aisien et al
[19]

 

in Benin, southwest Nigeria could be because only 

febrile under- five children with or without a focus of 

infection were evaluated in contrast with the present 

study where all children 0-17 years with suspected UTI 

were evaluated. 

 

Females predominated in the present study as observed 

by most other 

researchers.
[10],[15],[16],[18],[20],[21],[22],[23],[24],[25],[26]

 This is not 

surprising as females have shorter urethra thus more 

predisposed to UTI than their male counterparts.
[27]

 It is 

pertinent to note that the prevalence of UTI is higher in 

males in the 1
st
 3months of life because of a greater 

incidence of structural abnormalities then followed by 

female predominance after the 1
st
 year of life.

[28]
 This 

finding was in keeping with the study by Musa-Aisien et 

al
[19]

 which documented a significantly higher prevalence 

of UTI in females than in males. In few studies 

however,
[17],[29],[30]

 males predominated. The reason for 

this difference could not be ascertained as the age group 

studied in most of the researches were similar, being 0-

15year olds. 

 

Close to half (46.2%) of the study population with UTI 

were of age group 5-9 years in the present study. This 

was consistent with the findings by Abuhandan et al
[21]

 in 
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Turkey who documented a mean age of 8.8  3.6 years. 

Children < 5 years were reported as the commonest age 

group with UTI in another study in northern Nigeria
[29]

 

and India,
[15],[24]

 whereas in Ethiopia,
[18]

 children 11-15 

years predominated. In addition, Ibeneme et al
[10]

 in 

Enugu southeast Nigeria reported that UTI was 

significantly more in infants than in non-infants (P = 

0.028). These varying age groups could be because of the 

variations in their methodology – with variations in the 

different age group being studied. In the Ethiopian 

study,
[18] 

only children 5-15 years were evaluated 

whereas in the present study 0-17 year olds were 

evaluated. 

 

Abdominal pain was the commonest symptom observed 

in the present study followed by urinary frequency and 

dysuria. Interestingly, Musa-Aisien et al
[19]

 observed that 

abdominal pain was significantly associated with UTI. 

The finding of the present study was however at variance 

with the report by Nji et al,
[14]

 who reported urinary 

frequency as the commonest symptom among children 

with UTI, followed by nocturia and incontinence. Fever 

was the commonest symptom documented by Shrestha et 

al
[17]

 followed by dysuria and urgency while Gul et al
[25]

 

reported dysuria as the commonest symptom followed by 

flank pain and fever. These variations could be 

attributable to the varying age groups studied. 

 

Staphylococcus aureus, a gram-positive organism was 

the commonest organism isolated in the urine culture of 

children with UTI in the present study followed by 

Escherichia coli and Klebsiella spp. Staphylococcus spp 

was also the commonest organism isolated in Awka,
[31]

 

southeast Nigeria but the 2
nd

 commonest in other parts of 

Nigeria
[10],[32],[33]

 Cameroun,
[14]

 Iran,
[16]

 and Nepal.
[17]

 It is 

however pertinent to note that Coagulase negative 

staphylococcus (CoNS) are usually regarded as 

contaminants and not a true cause of bacteraemia 

whereas Staphylococcus aureus which was isolated in 

the present study is usually pathogenic with high 

morbidity and mortality.  In the present study, children 

with renal diseases, malnutrition, HIV/AIDS, sickle cell 

anaemia and malignancies which could predispose them 

to Staphylococcus aureus infection were not excluded 

being a retrospective study thus may be responsible for 

the outcome observed. In the Enugu
[10]

 study where 

Staphylococcus aureus was the 2
nd

 commonest organism 

isolated, a sizeable number of these patients had 

nephrotic syndrome. In most other studies
[14],[34],[35]

 

however, Escherichia coli, a gram negative organism 

predominated. Other studies
[32],[36]

 however, reported the 

predominance of Klebsiella spp. These variations could 

be attributable to varying geographic locations, 

methodologies including varying study designs and 

collection techniques of urine samples as well as 

variation of organisms over time even within the same 

locality. The present study was done retrospectively so 

the possibility that some of the study participants may 

not have adhered to the instructions given before 

collection of the urine samples cannot be ruled out 

completely. 

 

In the present study, Staphylococcus aureus was seen 

more in males while Escherichia coli was seen more in 

females although this was not statistically significant. 

This was also documented by Bilkisu et al
[29]

 in Gusau, 

northwest Nigeria. Escherichia coli being commoner in 

females was also documented in other 

studies.
[10],[24],[37],[38]

 This could be as a result of the 

proximity of the female urethra to the anus which 

encourages contamination of the urethra especially when 

proper hygiene is lacking and the wrong practice of the 

female genitals being cleaned from the back forwards 

instead of the reverse.
[38]

 

 

Ciprofloxacin was the most sensitive antibiotics to 

Staphylococcus aureus followed by gentamicin and 

ceftriaxone/tazobactam. This corroborates findings in the 

present study with ciprofloxacin and gentamicin being 

sensitive significantly to Escherichia coli and 

Staphylococcus aureus respectively. In Maiduguri,
[39]

 

Staphylococcus aureus was 100% sensitive to 

ciprofloxacin whereas Mekonnem et al,
[40]

 in Ethiopia 

documented ciprofloxacin as the 2
nd

 most sensitive 

antibiotics to Staphylococcus aureus with rifampicin 

being the most sensitive. Ciprofloxacin was also 

documented to have good sensitivities to isolated 

organisms from urine in other studies.
[10],[33],[40]

 The high 

sensitivity of ciprofloxacin could be because it is 

sparingly used in the paediatric age group especially in 

the under-fives because of the purported side effects in 

children. It was initially thought that the 

fluoroquinolones such as ciprofloxacins had high risk of 

cartilage toxicity in immature animals and were therefore 

restricted in children.
[41]

 It is however noteworthy that 

ciprofloxacin has been documented to be relatively safe 

in children as no arthropathy has been reported so far 

thus can be safely used for empiric treatment of children 

with UTI.
[42]

 Gentamicin had also good sensitivity, 

probably because of its limited use by physicians 

because of its renal and ototoxic effects. In contrast, Nji 

et al
[14]

 in Cameroun in their cross-sectional case control 

study of children 15 years and below with symptoms of 

UTI documented cotrimoxazole as the most sensitive 

antibiotics to Staphylococcus aureus followed by 

ceftriaxone and nitrofurantoin. These variations could be 

due to differences in the antibiotic prescription choices in 

the various geographic locations, varying standard 

operating procedures with varying 1
st
 line of choice of 

drugs and policies regarding accessibility to antibiotics. 

Ceftriaxone was observed to be poorly sensitive in the 

present study which was contrary to the high sensitivity 

reported in another study in Enugu,
[26]

 southeast Nigeria 

and Cameroun.
[14]

 It is worthy of note that in the present 

study, amoxicillin and ampicillin/cloxacillin were the 

most resistant to Staphylococcus aureus. The present 

finding corroborates other studies in Turkey
[21]

 where 

ampicillin/sulbactam, cefuroxime and cotrimoxazole 

were resistant and in Ethiopia
[40]

 where ampicillin and 
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tetracycline were mostly resistant. In the present study, 

amoxicillin was resistant significantly to Staphylococcus 

aureus while ampicillin/cloxacillin was resistant 

significantly to Escherichia coli and Staphylococcus 

aureus. These antibiotics are commonly prescribed as 1
st
 

line for both inpatients and out-patients in the treatment 

of infections generally and are thus susceptible to being 

abused by parents/caregivers especially in developing 

countries where prescription drugs including antibiotics 

can be easily obtained over the counter. In addition, the 

resistance pattern in the present study involved mainly 

drugs that were orally administered suggesting abuse as a 

possible cause. It is pertinent to note that drugs with high 

resistance should not be used for empirical treatment as it 

could lead to treatment failure, longer hospital stay, 

increased cost of treatment as well as increased 

morbidity and mortality. Hence, susceptibility testing 

should be carried out from time to time so as to identify 

resistant drugs and possible change of empiric antibiotics 

in patients with suspected bacterial infection. This will 

thus reduce morbidity and mortality arising from UTI as 

well as minimize the rates of drug resistance. 

 

In the present study, ciprofloxacin, gentamicin and 

ceftriaxone were mostly sensitive to Escherichia coli. In 

Ethiopia,
[18]

 Nigeria
[26],[39],[43]

 and Iran
[16]

 more than 70-

80% of Escherichia coli were sensitive to ciprofloxacin 

also. Contrarily in Bahrain, Shaaban et al
[20]

 documented 

nitrofurantoin, amikacin, piperacillin/tazobactam and 

gentamicin as most sensitive while in Cameroun, Nji et 

al
[14]

 showed that cefadrol, nitrofurantoin and 

amoxicillin/clavulanic acid were most sensitive. In 

Ethiopia, Mekonnem et al
[40]

 reported meropenem, 

amoxicillin and ciprofloxacin as mostly sensitive. It is 

noteworthy that these varying sensitivity pattern could be 

attributed to the varying empiric antibiotic prescription 

pattern in addition to the different geographic locations 

and variation over time.  

 

Ampicillin, norfloxacin and amoxicillin were mostly 

resistant to Escherichia coli in the present study. In 

Bahrain,
[20]

 cefazolin, ampicillin and ceftazidime were 

most resistant whereas ampicillin/sulbactam, 

amoxicillin/clavulinic acid and cotrimoxazole were 

reported in Turkey.
[21]

 In Poland,
[22]

 

amoxicillin/clavulanic acid, cotrimoxazole and 

ciprofloxacin were documented, in Cameroun,
[14]

 

ampicillin and ceftriaxone were documented while 

ampicillin and tetracycline were reported in Ethiopia.
[40]

 

Interestingly, most of the drugs (ampicillin and 

amoxicillin) resistant to the isolated organisms in the 

present study are the commonly used medications for the 

treatment of common infections in children especially in 

Nigeria. This was also the case in other 

studies.
[18],34],[36],[44],[45]

 In addition, most of these drugs 

are oral, frequently prescribed, readily accessible, 

relatively affordable, readily available in patent medicine 

stores and thus easily abused by both physicians and 

caregivers. This therefore suggest that these drugs should 

no longer be used empirically in these centres for 

treatment of UTI. The sensitivity of ceftriaxone (18.5%) 

to isolated organisms were foreseeable as this drug in 

recent times had become 1
st
 line in many centres in our 

locality. Thus, prolonged and indiscriminate use of drugs 

could also account for resistance. In addition, use of 

antibiotics without susceptibility data due to limited 

diagnostic facilities could also result in resistance. 

Hence, knowledge of the antibiotic susceptibility and 

resistance pattern from time to time is very important in 

the provision of effective treatment of children with 

suspected UTI. In contrast, reports in Maiduguri
[39]

 and 

Benin
[19]

 showed good sensitivity to ceftriaxone. These 

latter studies were done much earlier in contrast with 

findings with more recent findings from the present 

study. 

 

CONCLUSION 

Urinary tract infection is still common particularly 

among females and children aged 5-9years. 

Ciprofloxacin may be given empirically to children with 

suspected UTI while awaiting urine culture results.  

 

We recommend routine sensitivity and resistance pattern 

of UTI pathogens against commonly used antibiotics in 

hospitals so as to effect changes if need-be for better 

management of children with UTI. 

 

LIMITATIONS 

This was a retrospective study thus there could have been 

high possibility of improper sample collection as not all 

the mothers may have adhered to the instructions given. 

There is also the possibility that some of the urine culture 

test may have been carried out despite prior antibiotics 

administration within 7 days, being a retrospective study. 

This may have contributed to the resistance pattern.  

 

ACKNOWLEDGEMENT 

We acknowledge all the doctors, nurses and other 

support staff of the hospital who worked tirelessly each 

day to provide quality services as well as all the 

parents/caregivers who bring their children to access care 

at the private facility. 

 

We also appreciate Mr Olanrewaju Inyanda Ehinehi who 

carefully retrieved the information from the hospital’s 

Health Management System (HMS). 

 

REFERENCES 

1. Mohammed MA, Alnour TMS, Shakurfo OM, 

Aburass MM. Prevalence and antimicrobial 

resistance pattern of bacterial strains isolated from 

patients with urinary tract infection in Messalata 

Central Hospital, Libya. Asian Pacific J Trop Med., 

2016; 9(8): 771-6. Doi: 

10.10116/j.apjtm.2016.06.011 

2. Diuci C, Cozea I, Delean D, Aidea AA, Aidea C. 

Antibiotic resistance patterns of urinary tract 

pathogens in children from Central Romania. Exp 

Ther Med., 2021; 22(1): 748. Doi: 

10.3892/etm.2021.10180 



West et al.                                                                             World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com       │      Vol 10, Issue 9, 2024.      │        ISO 9001:2015 Certified Journal        │ 

 
 

47 

3. Hanoon AK, Jasim AM, Al-Mousawi MRR, Alattab 

AS, Musafer KNJ, Abdulzahraa ZA. Bacterial 

profile and antibiotic susceptibility patterns of 

urinary tract infections among children in Karbala 

Teaching Hospital. J Trop Life Sci., 2023; 13(1): 

131-6. Doi: 10.11594/jtls.13.01.13 

4. West BA, Okari TG, Aitafo JE. Prevalence of 

urinary tract infection among febrile under-fives 

attending the paediatric outpatient clinic in Port 

Harcourt, Nigeria. Global J Med Med Sci., 2019; 

7(2): 220-226. 

5. Primack W, Bukowski T, Sutherland R, Gravens-

Meuller L, Carpenter M. What urinary colony count 

indicates a urinary tract infection in children? J 

Pediatr, 2017; 191: 259-61. Doi: 

10.1016/j.jpeds.2017.08.012. 

6. Simoes E Silva AC, Oliveira EA, Mak RH. Urinary 

tract infection in paediatrics: An overview. J Pediatr 

(Rio J), 2020; 96(1): 65-79. Doi: 

10.106/j.jped.2019.10.006 

7. Duicu C, Armean I, Aldea C. New insights in 

treatment options in pediatric urinary tract infection. 

Acta Med Marisiensis, 2019; 65: 7-11. 

8. Bryce A, Hay AD, Lane IF, Thornton HV, Wooton 

M, Costelloe C. Global prevalence of antibiotic 

resistance in paediatric urinary tract infections 

caused by Escherichia coli and association with 

routine use of antibiotics in primary care: Systematic 

review and meta-analysis. BMJ, 2016; 352(i939). 

Doi: 10.1136/bmj.i939. 

9. Aljanaby AAJ, Alhasnawi H. Phenotypic and 

molecular characterization of Multidrug resistant 

Klebsiella pneumoniae isolated from different 

clinical sources in Al-Najaf Province-Iraq. Pak J 

Biol Sci, 2017; 20(5): 217-232. Doi: 

10.3923/pjbs.2017.217.232. 

10. Ibeneme CA, Oguonu T, Okafor HU, Ikefuna HN, 

Ozumba UC. Urinary tract infection in febrile under-

five children in Enugu, South Eastern Nigeria. Niger 

J Clin Pract, 2014; 17: 624-8.  

11. Akor F, Okolo SN, Agaba E, Okolo A. Urine 

examination findings in apparently healthy new 

school entrants in Jos, Nigeria. SAJCH, 2009; 3: 2. 

12. American Academy of Paediatrics. Committee on 

quality improvement: Subcommittee on urinary tract 

infection. Practical parameter: The diagnosis, 

treatment and evaluation of the initial urinary tract 

infection in febrile infants and young children. 

Paediatrics, 1999; 103: 843-52. 

13. Mohammed SJ, Al-Musawi AT, Al-Fraji AS, 

Kareem HS. Comparison of three culture media in 

assessing the sensitivity of antibiotics to common 

foodborne microorganisms. J Med Life., 2022; 

15(5): 645-9. Doi: 10.25122/jml-2021-0404 

14. Nji CP, Assob JCN, Akoachere JTK. Predictors of 

urinary tract infections in children and antibiotic 

susceptibility pattern in the Buea Health District, 

South west region, Cameroun. BioMed Res Inter, 

2020; https://doi.org/10.1155/2020/2176569 

15. Lalhmangaihzuali FE, Varte ZZ, Laidinmawii G. 

Antibiotic resistance pattern of uropathogens in 

urinary tract infections in children at State Referral 

Hospital, Falkawn, Mizoram, India. Int J Contemp 

Pediatr, 2018; 5(6): 2108-13. 

16. Motamedifar M, Zamani K, Hassanzadeh Y, 

Pashaitan S. Bacterial etiologies and antibiotic 

susceptibility pattern of urinary tract infections at 

the paediatric ward of Dastgherb Hospital, Shiraz, 

Iran: A three-year study (2009-2011). Arch Clin 

Infect Dis., 2016; 11(2): e28973. 

doi:10.5812/archcid.28973 

17. Shrestha LB, Baral R, Poudel P, Khanal B. Clinical, 

etiological and antimicrobial susceptibility profile of 

pediatric urinary tract infections in a tertiary care 

hospital of Nepal. BMC Pediatr, 2019; 19-36. 

https://doi.org/10.1186/s12887-019-1410-1 

18. Belete Y, Asrat D, Woldeamanuel Y, Yihenew G, 

Gize A. Bacterial profile and antibiotic susceptibility 

pattern of urinary tract infection among children 

attending Felege Hiwol Referral Hospital, Bahir 

Dar, Northwest Ethiopia. Infect Drug Resistance, 

2019; 12: 3575-83. 

19. Musa-Aisien AS, Ibadin OM, Ukoh G, Akpede GO. 

Prevalence and antimicrobial sensitivity pattern in 

urinary tract infection in febrile under-5s at a 

children’s emergency unit in Nigeria. Ann Trop 

Paediatr, 2013; 23(1): 39-45. 

https://doi.org/10.1179/000349803125002850 

20. Shaaban OA, Mahmoud NA, Zeidan AA, Kumar N, 

Finan AC. Prevalence and resistance pattern of 

pediatric urinary tract infections in Bahrain. Cureus, 

2021; 13(12): e20859. 

21. Abuhandan M, Guzel B, Oymak Y, Ciftci H. 

Antibiotic sensitivity and resistance in children with 

urinary tract infection in Sanliurfa. Turk J Urol, 

2013; 39(2): 106-10. 

22. Kawalec A, Jozefiak J, Killis-Pstrusinska K. Urinary 

tract infection and antimicrobial resistance patterns: 

5 year experience in a tertiary pediatric nephrology 

center in the South western region of Poland. 

Antibiotics, 2023; 12: 1454. 

https://doi.org/10.3390/antibiotics12091454 

23. Fenta A, Dagnew M, Eshetie S, Belachew T. 

Bacterial profile, antibiotic susceptibility pattern and 

associated risk factors of urinary tract infection 

among clinically suspected children attending at 

Felege-Hiwot Comprehensive and Specialized 

Hospital, Northwest Ethiopia. A prospective study. 

BMC Infect Dis., 2020; 20: 673. 

https://doi.org/10.1186/s12879-020-05402-y 

24. Wathore SN, Wade P. Etiology and antimicrobial 

susceptibility pattern in children with community 

acquired urinary tract infection. Int J Contemp 

Pediatr, 2021; 8(6): 993-7. DOI: 

https://dx.org/10.18203/2349-3291.ijcp20212037 

25. Gul Z, Jan AZ, Liaqat F, Qureshi MS. Causative 

organisms and antimicrobial sensitivity pattern of 

pediatric urinary tract infections. Gomal J Med Sci, 

2015; 13: 118-20. 

https://doi.org/10.1155/2020/2176569
https://doi.org/10.1186/s12887-019-1410-1
https://doi.org/10.1179/000349803125002850
https://doi.org/10.3390/antibiotics12091454
https://doi.org/10.1186/s12879-020-05402-y
https://dx.org/10.18203/2349-3291.ijcp20212037


West et al.                                                                             World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com       │      Vol 10, Issue 9, 2024.      │        ISO 9001:2015 Certified Journal        │ 

 
 

48 

26. Ohanu ME, Nwafia IN, Ezi JN. Etiology and 

antimicrobial susceptibility pattern of uropathogens 

in a tertiary hospital: Moving from the known to the 

unknown. Arch Clin Microbiol, 2021; 12: 141. 

27. Kaufman J, Temple-Smith M, Sanci L. Urinary tract 

infections in children: An overview of diagnosis and 

management. BMJ Paediatr Open, 2019; 3(1): 

e000487. doi: 10.1136/bmjpo-2019-000487 

28. Mirsoleymani SR, Salimi M, Shareghi Brojeni M, 

Ranjbar M, Mehtarpoor M. Bacterial pathogens and 

antimicrobial resistance patterns in pediatric urinary 

tract infections: A four-year survelliance study 

(2009-2012). Int J Pediatr, 2014; 2014: 126142. doi: 

10.1155/2014/126142 

29. Bilkisu GI, Aminu MS, Sunday OO, Ibrahim Y, 

Malek YO, Muyideen AB, Kolawole T, Rabiu M. 

Childhood urinary tract pathogens and antibiotic 

susceptibility seen in Gusau, Nigeria. Trop J 

Nephrol, 2015; 10(1): 7-12. 

30. Yauba MS, Musa A, Ibrahim MS, Ibrahim A, 

Aikhionbare HA. Antibacterial sensitivities of urine 

pathogens among children with sickle cell anaemia 

in a tertiary hospital. IOSR-JPBS, 2013; 8(6): 1-4. 

31. Ekwealor PA, Ugwu MC, Ezeobi I, Amalukwe G, 

Ugwu BC, Okezie U, Stanley C, Esimone C. 

Antimicrobial evaluation of bacterial isolates from 

urine specimen of patients with compliants of 

urinary tract infections in Awka, Nigeria. Int J 

Microbiol, 2016; 

https://dx.org/10.1155/2016/9740273 

32. Dada-Adegbola HO, Muili KA. Antibiotic 

susceptibility pattern of urinary tract pathogens in 

Ibadan, Nigeria. Afr J Med Med Sci, 2010; 39:     

173-9. 

33. Adeleke SI, Asani MO. Urinary tract infection in 

children with nephrotic syndrome in Kano, Nigeria. 

Ann Afr Med, 2009; 8: 38-41. 

34. Adeleke SI, Asani MO, Belonwu RO, Ihesiulor GU. 

Urinary tract pathogens and antimicrobial sensitivity 

pattern in childhood urinary tarct infection, Kano 

Nigeria. Ann Nig Med, 2005; 1(1): 14-6. 

35. Mitiku  E, Amsalu A, Tadesse BT. Pediatric urinary 

tract infection as a cause of outpatient clinic visits in 

Southern Ethiopia: A cross sectional study. 

Ethiopian J Health Sci, 2018; 28(2): 187-96. doi: 

10.4314/ejhs.v28i2.10 

36. Adeyemo AA, Gbadegesin TN, Onyemenem TN, 

Ekweozor CC. Urinary tract pathogens and 

antimicrobial sensitivity patterns in children in 

Ibadan, Nigeria. Ann Trop Paediatr, 2016; 14(4): 

271-4. 

37. Modarres S, Oskoii NN. Bacterial etiologic agents 

of urinary tract infections in children in the Islamic 

Republic of Iran. East Mediterranean Health J, 1997; 

3: 290-5. 

38. Elder JS. Urologic disorders in infants and children. 

In: Behrmann RE, Kliegman RM, Jenson HB, (eds). 

Nelson Textbook of Paediatrics 21
st
 edn. Saunders; 

Philadelphia: 2020: 2786-840. 

39. Mava Y, Bello M, Ambe JP, Zailani SB. 

Antimicrobial sensitivity pattern of organisms 

causing urinary tract infection in children with sickle 

cell anaemia in Maiduguri, Nigeria. Niger J Clin 

Pract, 2012; 15: 420-3. 

40. Mekonnen S, Tesfa T, Shume T, Tebeje F, Urgesa 

K, Weldegebreal F. Bacterial profile, their antibiotic 

susceptibility pattern and associated factors of 

urinary tract infections in children at Hiwot Fana 

Specialized University Hospital, Eastern Ethiopia. 

PLoS ONE, 2023; 18(4): e0283637. 

https://doi.org/10.1371/journal.pone.0283637  

41. Burkhardt JE, Hill MA, Carlton WW, Kesterson JW. 

Histologic and histochemical changes in articular 

cartilages of immature beagle dogs dosed with 

difloxacin, a fluoroquinolone. Vet Pathol, 1990; 27: 

162-70. 

42. Dutta S, Chowdhary G, Kumar P, Mukhopadhay K, 

Narang A. Ciprofloxacin administration to very low 

birth weight babies has no effect on linear growth in 

infancy. J Trop Paediatr, 2006; 52: 103-6. 

43. Adedoyin OT, Oyeyemi BO, Aiyedehin OV. 

Screening of febrile children on hospital admissions 

for urinary tract infections (UTI). Afr J Clin Exp 

Microbiol, 2003; 4(1): 56-62. 

44. Akram M, Shahid M, Khan AU. Etiology and 

antibiotic resistance patterns of community-acquired 

urinary tract infections in JNMC Hospital Aligarh, 

India. Ann Clin Microbiol Antimicrob, 2007; 6: 4. 

doi: 10.1186/1476-0711-6-4 

45. Tesfahunegn Z, Asrat D, Woldeamanuel Y, 

Estifanos K. Bacteriology of surgical site and 

catheter related urinary tract infections among 

patients admitted in Mekelle Hospital, Mekelle, 

Tigray, Ethiopia. Ethiop Med J., 2009; 47(2):      

117-27. 

https://dx.org/10.1155/2016/9740273

