
Contents lists available at BioMedSciDirect Publications

Journal homepage: www.biomedscidirect.com

International Journal of Biological & Medical Research 

Int J Biol Med Res. 2010; 1(4): 172-176

A survey of antimicrobial susceptibility patterns of bacterial isolates from 
community acquired significant bacteriuria among pre-school children in a 
municipality in calabar

a b c d e d f a
Godwin T Jombo *, Gyuse AN , Odey F , Ibor S  , Bolarin DM , Utsalo SJ , Denen Akaa P , Okwori EE

A R T I C L E I N F O A B S T R A C T

Keywords:

Original Article

Significant bacteriuria, 
Pre-school children, 
Antimicrobial susceptibility 

1. Introduction

Urinary tract infection is often not assumed to be a common clinical finding among children by 
clinicians. The study was therefore set up to ascertain the antimicrobial susceptibility patterns 
of bacteria recovered from urine of pre-school children with significant bacteriuria. Pre-school 
children attending nursery schools from five distinct geographical locations in Calabar 
municipality were recruited using random sampling methods. Mid-stream urine samples were 
obtained, transported, stored and processed using standard laboratory procedures, while 
antimicrobial susceptibility tests were carried out using modified Kirby-Bauer's disk diffusion 
methods. Other information such as age, sex, parents or guardians occupation were obtained 
using structured questionnaires; other anthropometric measurements such as weight and 
height were also taken. Data was analysed using Epi Info 6 statistical software. The prevalence 
of significant bacteriuria was 7.3% with no significant gender difference (P> 0.05). The 
commonest organisms isolated were Escherichia coli 36.4%, Proteus mirabilis 21.2%, and 
Klebsiella pneumoniae 18.2%, others were Pseudomonas aeruginosa (9.1%), Enterobacter 
species (6.0%) and Staphylococcus aureus (9.1%). All the isolates of Pseudomonas aeruginosa 
and 66.7% of Klebsiella pneumoniae were from males (P< 0.05) and 76.7% of Staphylococcus 
aureus from females (P< 0.05). Antibiotics with highest activity were: ceftriaxone (100%), 
cefuroxime (33%-100%), nalidixic acid (50-100%), and gentamicin (50%-100%); those with 
least activity were ampicillin (0%), co-trimoxazole (0%-33%) and augmentin (0%-17%). 
Urinary tract infection could occur in pre-school children with out obvious clinical features, 
hence surveillance through routine urine screening is recommended. Ceftriaxone, cefuroxime, 
nalidixic acid and gentamicin may be considered in the absence of a sensitivity report.

Treatment of urinary tract infections (UTIs) in adults is often 
riddled with challenges ranging from the inherent virulent factors 

of some of the implicated organisms to perpetuate their infections 
and acquisition of other virulent factors in the course of the 
infection [1-3]. Quite evident in the present day clinical practice is 
bacterial widespread antimicrobial resistance which has rendered 
several of the antibiotics in the pharmacy shops irrelevant in the 
management of UTIs [4-6]. This scenario creates avenue for 
persistent, recurrent or chronic UTIs with their obvious sequelae 
[7,8].

Management of UTIs in children, in the light of the above 
mentioned challenges, and in view of their obvious 
underdeveloped organs, narrows the window of tolerable and 
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the same temperature for isolation of anaerobes. Biochemical 
tests were subsequently carried out on significant growths based 
on the bacterial gram reactions [19] while antimicrobial 
susceptibility tests were carried out using modified Kirby-
Bauer's diffusion methods where zones of inhibition were 
measured [19,20]. The results of culture findings were compiled 
and sent back to the respective schools with the advice to take 
appropriate medical attention where the need arose. 

Data obtained was analysed using Epi Info 2002 version of 
statistical software. Chi square and t test were used where 
applicable to compare association among variables while P values 
<_ 0.05were considered significant.

Of the 455 children studied aged 2 to 6 years consisting of 
242 (53.2%) girls and 213 (46.8%) boys, the mean age and mode 
was 4 years. The rate of significant bacteriuria among them was 
found to be 7.3% (33/455) of which only 4 had elevated body 
temperature (> 36.5oC). Micro-organisms recovered from the 33 
cases of significant bacteriuria include: Escherichia coli, 36.4% 
(12); Proteus mirabilis, 21.2% (7); Pseudomonas aeruginosa and 
Staphylococcus aureus, 9.1% (3) each; Enterobacter, 6.0% (2); and 
Klebsiella species, 18.2% (6). No parasite egg or worm was 
recovered from the urine specimens. 

The study was carried out in Calabar between November 
2008 and February 2009. Calabar is the capital city of Cross Rivers 
state located in the northeastern part of the Nigerian Niger delta. 
The predominant occupations of the people are: farming, fishing, 
and petty trading while others are Civil servants. Two Universities 
along with several other higher institutions are sited in Calabar 
city along with several secondary, primary and nursery schools. 
The city also has a Teaching hospital along with several other 
health centres scattered over. Calabar municipality with its dense 
population was selected for the study due to the large number of 
nursery schools in the area that serve most of the city residents.

Subjects were selected using computer assisted random 
sampling methods involving the various classes and gender. Five 
nursery schools selected from five major parts of the geographic 
study area namely- Akim, Marian, Eta Agbor, Atinbo, and MCC, 
were recruited in to the study. Prior to commencement of the 
study, visits were made to individual schools to discuss the 
purpose of the study with the school authorities. These were 
requested to liaise with parents or guardians of pupils and obtain 
written or oral consents on behalf of their wards, these were 
obtained. With the aid of the serial numbers of children in their 
class registers, subjects were recruited with the aid of statistical 
table of random numbers in to the study. Structured 
questionnaires were administered to the parents or guardians of 
the recruited subjects to obtain information on: age of pupils, 
history of urinary frequency, abdominal pain, bed-wetting, 
educational status and qualifications of parents. Anthropometric 
and blood pressure measurements were similarly carried out on 
the subjects. Clean catch mid stream urine specimens were 
subsequently obtained from the subjects through normal voiding 
into sterile universal specimen containers (4-8mls). Urine 
collection was carried out with the assistance of laboratory 
assistants at the respective schools. Specimens were processed 
using standard laboratory procedures shortly after collection or 

owere stored in refrigerator at 4-8 C in an event of delay. Significant 
bacteriuria was determined using a graduated wire loop of 
internal diameter 4mm and uncentrifuged, uniformly mixed 
urine specimens were inoculated on CLED (Cysteine Lactose 
Electrolyte Deficient), blood agar, chocolate and Mc-Conkey 

oagarmedia and incubated at 36.6 C overnight [19]. Other sets of 
culture plates were incubated in Carbondioxide Extinction Jar at 
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suitable antibiotics is further narrowed [9,10]. This has made 
treatment of UTIs in children by health personnel even more 
challenging. The difficulties often encountered in establishing, 
with accurate precision, both clinical and laboratory diagnosis of 
UTIs in children has further amplified the clinical relevance of this 
disease in children [11, 12]. Going by the long term complications 
of untreated or poorly treated UTIs generally acquired in infancy 
or childhood, prompt and accurate treatment of such infections n 
children becomes unconditional [13-15].

In several communities, both urban and rural in tropical and 
subtropical parts of the world, screening of infants and children 
for probable UTIs is often overlooked by health personnel due 
probably to the weight of other more prominent and prevalent 
infectious diseases [16-17]. A proper knowledge of the 
antimicrobial susceptibility patterns of bacteria recovered from 
such cases may as well be lacking [18].  This study was carried out 
in an urban community in southern Nigeria to establish this.

A review of the rate of significant bacteriuria based on gender 

differences showed that: all the isolates of Pseudomonas 

aeruginosa recovered were from males (n=3, P< 0.05); 66.7% 

(4/6) of the isolates of Klebsiella pneumoniae were from males (P< 

0.05); while 76.7% (2/3) of the isolates of Staphylococcus aureus 

were from females (P< 0.05). Escherichia coli was recovered from 

58.3% (7/12) and 41.7% (5/12) of the males and females 

respectively (P> 0.05), while 42.9% ( 3/7) and 51.1% (4/7) of the 

isolates were recovered from males and females respectively, (P> 

0.05). Enterobacter isolates were equally recovered from both 

sexes, 50% (n=1) (P> 0.05). Fig. 1.

Antimicrobial susceptibility pattern of the isolates showed 

ceftriaxone to be active against all (100%, n=30) the bacterial 

isolates except the 3 isolates of Pseudomonas aeruginosa which 

were resistant; ampicillin, on the contrary, was inactive against all 

(100%, n=33) the bacterial isolates. Co-trimoxazole was inactive 

against the isolates of Klebsiella spp., Pseudomonas aeruginosa 

and Staphylococcus aureus, while 50% and 33% of isolates of 

Escherichia coli and Proteus mirabilis were sensitive to it. The 

activity of cefuroxime ranged from 0% (Enterobacter spp.) to 50% 

(Klebsiella spp.) and 100% (S. aureus). All the isolates of 

Enterobacter spp. and S. aureus were resistant cephalexine while 

33% and 67% of P. mirabilis and E. coli were sensitive respectively. 

Also all the isolates of  Enterobacter were sensitive to nalidixic 

acid while 83%, 67% and 50% of E. coli, P. mirabilis, and Klebsiella 

pneumoniae Isolates were respectively sensitive. Sensitivity of 

recovered bacterial isolates against amoxicillin-clavulanic acid  

(augmentin) ranged from 0% (S. aureus) to 17% (E. coli), while  

the sensitivity pattern against nitrofurantoin ranged from 0% 

(Enterobacter spp.), 33% (E. coli), to 100% (P. mirabilis). In 

addition, the sensitivity pattern of the isolates to gentamicin 

ranged from 50% (Klebsiella spp.) to 100% (Enterobacter spp., and 

S .  a u r e u s )  e x c e p t  P.  a e r u g i n o s a  ( 0 % ) .  Ta b l e  1 .
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The rate of significant bacteriuria among pre-school children 
in Calabar municipality was found to be 7.3%; all (100%) and 
most (66.7%) of the isolates of Pseudomonas aeruginosa and 
Klebsiella pneumoniae respectively were recovered from males 
(P< 0.05) while most of the isolates of Staphylococcus aureus 
(76.7%) were from females (P< 0.05).  Although this pattern of 
gender distribution of some bacteria could be incidental in nature, 
further studies may be required in this regard to dispel this. The 
fact that 87.9% of the children with significant bacteriuria had no 
signs and symptoms of febrile illness highlights the benefits 
derivable from routine screening of infants and children for UTIs

 [21]. This would avert long term complications occurring in 
adults arising from undetected, untreated or poorly treated UTIs 
in childhood [22,23]. Schools with functional sick bays or clinics 
should also make available urinary dipsticks for preliminary 
diagnosis of UTI, in pre-school pupils [24].

The commonest bacterium recovered from the urine of the 
children was Escherichia coli 36.4%, followed by Proteus 
mirabilis 21.2% and then Klebsiella spp. 18.2%. Similar 
organisms were recovered in Ibadan, though in varying 
proportions among children with sickle cell disease [25]; and 
among children without sickle cell disease in Gwagwalada [26] 

Table 1. Antimicrobial susceptibility pattern of bacterial isolates from pre-school children with sub-clinical significant bacteriuria 
at Ikot-Ansa Calabar Nigeria.
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DRUGS

Escherichia
coli (n=12)

Klebsiella 
spp. (n=6)

Pseudomonas 
aeruginosa (n=3)

Enterobacter
 spp. (n=2)

Staphylococcus
 aureus (n=3)

Proteus mirabilis
(n=7)

Ceftriaxone 100 100 NT 100 100 100

Co-trimoxazole 50 0 0 NT 0 33

Cefuroxime NT 50 NT 0 100 33

Cephalexine 67 NT NT 0 0 33

Nalidixic acid 83 50 NT 100 NT 67

Gentamicin 67 50 0 100 100 67

Nitrofurantoin 33 NT 0 0 NT 100

Augmentin 17 NT 0 NT 0 NT

Ampicillin

NB:  NT= Not Tested; Figures presented in percentages; n= Number of isolates

0 0 0 0 0 0
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Figure 1. Rate of microbial isolates in relation to gender among pre-school children with significant bacteriuria in Calabar 
municipality, south-south Nigeria.
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and Maiduguri [27]; Although other organisms such as 
Enterococcus species., Proteus vulgaris and Coagulase negative 
Staphylococci were not encountered in the present study as was 
observed in Dakar, Senegal [28], Sagamu, Nigeria [29] and 
Ishakawa in Japan [4]  only lends credence to the fact that globally, 
the list of microbial agents of UTIs is quite extensive and diverse, 
and laboratory procedures should be designed taking this fact 
into consideration [4,15,25].

All the microbial isolates were sensitive to ceftriaxone while 
none was sensitive to ampicillin and tetracycline. Cefuroxime and 
gentamicin had activities of 33% -100% against several of the 
isolates and co-trimoxazole, nitrofurantoin, amoxicillin-
clavulanic acid and cephalexine with varying activities in 
between. Considering the ages of the subjects and their obvious 
developmental challenges especially in drug metabolism and 
their proneness to drug toxicity; selection of antibiotics for 
treatment of UTIs, should be based strictly on the knowledge of 
the activity profile of the antibiotics in the locality as obtains for 
other bacterial infections [30-32].  This would avoid partial or 
incomplete treatment, prevent the development of chronic UTI 
and also reduce the scale of development of resistance to at least, 
the presently active antibiotics [33].

The sensitivity patterns of bacteria in the present study 
compares well with that of an earlier study in Ekpoma [34], Ile Ife 
[35] and Lagos [36] where most of the bacterial isolates were 
resistant to the penicillins, tetracycline, co-trimoxazole and 
nitrofurantoin. This high resistance has similarly been 
documented in Palestine [37] and Brazil [38] where there were 
concomitant increases in the activity of second and third 
generation quinolones as well as most of second and third 
generation cephalosporins. Antimicrobial susceptibility testing 
should be a regular phenomenon and a compilation of results 
from such tests made readily available so as to offer meaningful 
and purposeful guide towards management of UTIs in infants and 
children [39,40].

In conclusion, this study has also contributed to the body of 
knowledge that urinary tract infections may be present in pre-
school children even in the absence of obvious signs and 
symptoms. Ceftriaxone, cefuroxime and gentamicin may be 
considered for empirical treatment in the absence of, or, while 
waiting for a comprehensive sensitivity report. 
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