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Abstract: Under five mortality which implies the death of a child before his or her fifth birthday is a major problem in 

developing countries like Nigeria. Aside other factors; microbial infection is grossly implicated in under five mortality. More 

problems however are caused by antimicrobial resistant microorganisms. Antimicrobial resistance by bacteria has become a 

global problem leading to much treatment failure. This study was therefore carried out to ascertain the antimicrobial profile of 

clinical isolates from pre-nursery school children between the ages of 3 and 5 years with a view to proposing the antibiotic of 

choice against the common isolates. Known isolates from pre-school children in Nnewi were used for the study. These isolates 

were subjected to standard microbiological and biochemical protocols to confirm their identities. The disc diffusion method was 

used to ascertain the susceptibility of the test organisms to commonly used broad spectrum antibiotics. Multidiscs containing ten 

broad spectrum antibiotics were used. The data obtained from this study were analyzed using the statistical package for social 

science (SPSS) version 9.5. The mean, range and standard deviation of the variables were determined where applicable. 

Frequency distribution, percentages and cross tabulation to examine relation between variables was done. The difference 

between frequencies was tested using Yate’s corrected chi square (χ
2
) test or Fisher’s exact test. Statistical significance was set at 

p < 0.05. The overall invitro sensitivity of the isolates was 100% to ciprofloxacin, 90.6% to clindamycin, 68.8% to gentamicin 

and 59.4% to cefuroxime. Fifty percent of the isolate were sensitive to cephalexim. The isolate were 34.4% sensitive to 

nitrofuraintoin and nalidixic acid, 25% sensitive to cotrimoxaole and 9.4% sensitive to erythromycin. All isolates were resistant 

to ampicillin. 
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1. Introduction

Microorganisms are ubiquitous in nature. They are seen 

living in/on a wide range of natural habitats. It is therefore not 

surprising to find them growing abundantly on surfaces of the 

human body including the skin and Gastro Intestinal Tract 

(GIT). Only a small proportion of microorganisms are 

associated with man either as commensals or pathogens [1, 

2]The commensals are found living on the skin, mucous 

membranes of the upper respiratory, intestinal tracts and 

female genital canals obtaining nourishment from the 

secretions and/or food residues. These therefore constitute the 

normal flora of the healthy body being well established on the 

external and internal surfaces of the body without causing 

harm [2, 3]. Under favourable conditions, when the body’s 

defenses are compromised, normally harmless organisms may 

invade and cause diseases/infections. They are called 

opportunistic pathogens and pose great threats to man. They 

are therefore of serious public health concern. The true 

pathogens on the other hand have developed mechanisms of 

overcoming the normal defenses of the healthy body, they 

invade the tissue, proliferate and produce toxins which often 

cause damage to the tissues and result in the manifestation of 

disease [4]. 

Since the discovery of penicillin, more antibiotics have 

been produced with novel ingredients and mechanisms of 

action but the more the antibiotics, the more the pathogens 

found means of circumventing the effects of the antibiotics [3, 
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5] leading to antibiotic resistance. Antibiotic resistance i.e. the 

character of bacteria to withstand the inhibitory or lethal 

effects of antibiotics indicates the versatility of bacteria in 

their struggle for existence [5]. Resistance is observed when 

microorganisms continue to grow at an attainable 

concentration in the presence of antimicrobial agents [6]. 

Clinically important drug resistant bacterial strains can 

circumvent effect of antibiotics by change/alteration of the 

structural target site for the drug, reduction in cellular 

permeability, conversion of the active substance to an inert 

product (via production of destructive enzymes) or via 

increased production of a biochemical intermediate [1, 3, 4]. 

Drug resistance is a large and growing problem in infections 

that account for most of Africa's disease burden, including 

urinary tract infections (UTIs) [7]. Development of resistance 

to these antimicrobial agents in UTI cases therefore affects 

treatment and management of the infection with these drugs. 

Adequate treatment and control of these conditions need a 

good knowledge of the bacteria species involved and their 

susceptibility to antimicrobial agents [8, 9]. An antimicrobial 

agent is a chemotherapeutic agent used to treat the underlying 

cause of infectious diseases that is by inhibiting microbial 

growth and microbial survival [10]. 

Bacterial infections are usually treated with antibiotics. 

However, the antibiogram of different strains of 

microorganisms vary widely. Recently, high amoxicillin 

resistance of E. coli has been reported [9]. 

The development of resistance is inevitable following the 

introduction of a new antibiotic. Initial rates of resistance to 

new drugs are normally on the order of 1%. However, modern 

uses of antibiotics have caused a huge increase in the number 

of resistant bacteria [3, 8]. Horizontal transfer of resistance 

among bacterial strains potentially poses serious danger in the 

community and hospital generally. 

1.1. Outcome of Asymptomatic Bacteriuria 

The natural history of ASB as regards outcome is that of 

short and long term morbidity and mortality. Without 

treatment, ASB resolves within weeks to months in 

approximately one third of girls with the infection. When 

examined months later whether treated or untreated, a high 

percentage (24 - 80%) have the same persistent infection or 

have become re-infected with another stereotype or species. 

About 10% of these asymptomatic infections also become 

symptomatic [11]. Urinary infection symptomatic or 

asymptomatic carries the possible risk of renal scarring and up 

to 20% of cases of ASB have been localized to the upper 

urinary tract. Asymptomatic infections predispose to serious 

symptomatic infections [12, 13] hence the need for them to be 

checked and nipped in the bud. 

Additionally, certain strains of E. coli that are frequently 

associated with urinary infections are more resistant to 

bactericidal activities than strains that seldom cause UTI [14]. 

In as much as microorganisms generally pose a threat to man, 

worse threats come from multidrug resistant pathogenic 

microorganisms [8, 9]. 

1.2. Aim and Objective of the Study 

This study was aimed at determining the antibiogram / 

antimicrobial profile of clinical isolates from asymptomatic 

pre-nursery school children between the ages of 3 and 5 years 

with the view to creating awareness thereof as well as proposing 

the antibiotic of choice against the common isolates. 

2. Methodology 

2.1. Source of Test Organisms 

Test bacteria were obtained from stock cultures of isolates 

from asymptomatic pre-nursery school children obtained by 

Elo-Ilo et al., [15]. These isolates were subjected to standard 

microbiological and biochemical tests as described by 

Cheesbrough [16] to further confirm their identities. 

2.2. Subculture 

The confirmed test isolates were then subcultured unto 

freshly prepared sterile nutrient agar medium using the 

methods of Cheesbrough [16] in order to obtain young 

cultures for the antibiotic sensitivity tests. The culture plates 

were incubated overnight at 37
o
C. 

2.3. Antimicrobial Agents used 

Common broad spectrum antimicrobial agents in form of 

multidiscs were used. The multidisc comprised the following: 

Nitrofuraintoin (100 µg), Gentamicin (10 µg), Ciprofloxacin 

(5 µg), Ampicillin (25 µg), Nalidixic acid (30 µg), 

Erytromycin (10 µg), Clindamycin (10 µg), Cotrimoxazole 

(50 µg), Cefuroxime (20 µg) and Cephalexin (10 µg). 

2.4. Antibiotic Sensitivity Test 

Mueller Hinton agar and the Disc diffusion technique were 

used as prescribed by Clinical and Laboratory Standards 

Institute (CLSI) [17]. Pure colonies of the respective test 

bacteria were uniformly seeded unto already dried Mueller 

Hinton agar plates. The antibiotics discs (multidiscs) were 

then carefully placed centrally on the surface of the agar media. 

The plates were incubated at 37
o
C for 24 hours. After 

incubation, zones of inhibition or clearance of bacteria 

organisms around the respective antibiotics in the impregnated 

discs was noted and measured using a meter rule. 

The results were compared against a previously prepared 

scale and reported as either sensitive or resistant. Zones of 

clearance of equal to or more than 3 mm were regarded as 

sensitive to the antibiotics while those of 2 mm and below 

were regarded as resistant [16]. 

The sensitivity of the Gram positive and Gram negative 

organisms to the different antibiotics were also compared. 

2.5. Statistical Analysis of Data 

The data obtained from this study were analyzed using the 

statistical package for social science (SPSS) version 9.5; The 

mean, range and standard deviation of the variables were 

determined where applicable. Frequency distribution, 
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percentages and cross tabulation to examine relation between 

variables was done. The difference between frequencies was 

tested using Yate’s corrected chi square (χ
2
) test or Fisher’s 

exact test. Statistical significance was set at p < 0.05. 

3. Results 

3.1. Confirmation of the Identities of Test Organisms 

The isolates used were known isolates obtained from the study 

by Elo-Ilo et al., [15]. Their identities were however confirmed as 

follows: The identities of the Gram positive isolates were 

confirmed as Staphylococcus aureus (13 isolates), and 

Streptococcus faecalis (9 isolates) while the Gram negatives were 

confirmed to be Escherichia coli (5 isolates), Klebsiella spp (3 

isolates) and Pseudomonas aeruginosa (2 isolates). 

3.2. Antibiotic Sensitivity Pattern (Antibiogram) of the Test 

Isolates 

All the organisms were sensitive to ciprofloxacin (100%). 

They were 90.6% sensitive to clindamycin, 68.8% sensitive to 

gentamicin, 59.4% sensitive to cefuroxime and 50% sensitive 

to cephalexin. The sensitivity of nitrofurantoin, nalidixic acid, 

Erythromycin and cotrimoxazole were less than 35%. All the 

test organisms were resistant to ampicillin. The antibiogram of 

the organisms are shown in Table 1 below. 

The sensitivity of the Gram positive to the different 

antibiotics were higher when compared with and Gram 

negative organisms Table 2. 

Table 1. Antibiogram of test organisms. 

Test Bacteria Freq 
Number (%) susceptible/sensitive to 

N GN CPX AM NA E CD CO CF CX 

Pseudomonas 

aeruginosa 
2 0(0) 2(100) 2(100) 0(0) 2(100) 0(0) 2(100) 0(0) 0(0) 1(50) 

Staphylococcus 

aureus 
13 4(30.8) 7(53.8) 13(100) 0(0) 4(30.8) 2(15.4) 13(100) 1(7.7) 7(53.8) 8(88.9) 

Streptococcus 

faecalis 
9 5(55.6) 6(66.7) 9(100) 0(0) 1(11.1) 1(11.1) 8(88.9) 3(33.3) 7(77.8) 3(33.3) 

Klebsiella 

species 
3 1(33.3) 2(66.7) 3(100) 0(0) 1(33.3) 0(0) 2(66.7) 0(0) 1(33.3) 2(66.7) 

Escherichia coli 5 1(20) 5(100) 5(100) 0(0) 3(60) 0(0) 1(80) 4(80) 4(80) 2(40) 

Key: N =Nitrofurantoin; GN = Gentamicin; CPX = Ciprofloxacin; AM = Ampicillin; NA=Nalidixic acid; E = Erythromycin; CD =Clindamycin;  

CO = Cotrimoxazole;CF = Cefuroxime;CX= Cephalexin 

Table 2. Comparison of the Antibiogram of Gram positive and Gram negative test Organisms. 

Antibiotics 
No (%) susceptible/sensitivity to: 

Z P- value 
Gram+ve (n = 22) Gram -ve (n = 10) 

Nitrofurantoin 9 (40.9) 2(20) 1.22 P ˃ 0.05 

Gentamicin 13(59.1) 9(90) 1.83 P ˃ 0.06 

Ciprofloxacin 22(100) 10(100) 1.00 P ˃ 0.99 

Ampicillin 0(0) 0(0) 1.00 P ˃ 0.99 

Nalidixic acid 5(22.7) 6(60) *2.09 P ˂ 0.05 

Erythromycin 3(13.6) 0(0) 1.86 P ˃ 0.05 

Clindamycin 21(95.5) 8(80) 1.04 P ˃ 0.20 

Cotrimoxazole 4(18.2) 4(40) 1.24 P ˃0.05 

Cefuroxime 14(63.6) 5(50) 0.53 P ˃ 0.50 

Cephalexin 11(50) 5(50) 0 P ˃ 0.99 

 

4. Discussions 

The overall in-vitro sensitivity of the isolates revealed that 

all 100% test bacteria were sensitive to ciprofloxacin, 

followed by 90.6% to clindamycin, while all were resistant to 

ampicillin. This antibiotics sensitivity pattern favours the use 

of ciprofloxacin, clindamycin and gentamicin (which also 

showed up to 68.8% activity) in the treatment of UTI in 

children. This pattern of sensitivity has been noted by many 

authors in Nigeria [18, 19, 20, 21, 22, 23]. This very high 

sensitivity to ciprofloxacin was also reported by Ibadin et al., 

[24] in Benin City in a study involving 65 children with UTI. 

They isolated similar organisms as used in this study viz 

Staphylococcus aureus, Klebsiella pneumoniae and 

Escherichia coli. In another study by the same authors also in 

Benin City involving children with acute Nephritic syndrome; 

the authors recorded 100% sensitivity of Staphylococcus 

aureus and Klebsiella pneumoniae to ofloxacin and 

ciprofloxacin which are Quinolones while E. coli was 75% 

sensitive to the antibiotics. Adeyemo et al., [19] and Brown et 

al., [22] in Ibadan also reported a very high sensitivity of the 

test organisms to ciprofloxacin. Akerele et al., [21, 23] have 

reported such sensitivity profile among bacteria isolated from 

pregnant women with ASB in Benin Cityand Imo State, 

Nigeria respectively, Anyadoh-Nwadike et al., [25] also 

reported high sensitivity of S. aureus from urine samples of 

pregnant women in Imo State, Nigeria to both ciprofloxacin 

(97.5%) and Ofloxacin (94.2%). 

The use of Quinolones like ciprofloxacin and ofloxacin is 
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however limited due to the fact that it can cause arthropathy in 

several species of immature animals. However, few and 

reversible joint symptoms have been reported in children with 

cystic fibrosis who were given ciprofloxacin. Therefore its 

benefits should be weighed against its potential risk especially 

when no alternative anti-infective agents is available or when 

other available drugs are less effective [22, 26, 27]. Brown et 

al., [22] in Ibadan, noted that the antibiotics sensitivity of 

isolates causing UTI in children with sickle cell disease were 

similar to that of the control group and that the bacterial isolate 

were resistant to gentamicin, amoxycilin, cotrimoxazole, and 

ampicilin. They therefore suggested that pefloxacin which is a 

Quinolone like ciprofloxacin should be considered in cases of 

multi-drug resistant organisms. 

The very high sensitivity of the isolates to clindamycin in 

this study is worthy of note. This drug though with near 

complete absorption following oral administration is not 

commonly used in children most likely due to its side effects 

of diarrhoea and pseudo-membranous colitis. However, these 

side effects are more common in women and the elderly while 

low in children, thus the use of clindamycin can be considered 

in cases of multi-drugs resistance especially when Quinolones 

cannot be used [26, 27]. 

The overall sensitivity of all the test organisms in this study 

to gentamicin, a commonly used aminoglycoside was 68.8%. 

E. coli and Pseudomonas aeuroginosa were 100% sensitive to 

it, Klebsiella spp. and Streptococcus faecalis were 66.7% 

sensitive respectively while Staphylococcus aureus was the 

least sensitive with 53.8% sensitivity to it. This is similar to 

70.3% sensitivity recorded by Ibadin et al., [28] and 56.9% 

reported by Akerele et al., [21, 23] in Benin City and Imo state, 

Nigeria respectively. In the study by Ibadin [28], E. coli was 

62.5% sensitive to gentamicin while Klebsiella species was 50% 

sensitive to it. They recorded 100% sensitivity of 

Staphylococcus aureus to gentamicin as against 53.8% 

sensitivity in this study. However, it is similar to 48.3% 

sensitivity of S. aureus to gentamicin reported by 

Anyadoh-Nwadike et al., [25] from High Vaginal Swab (HVS) 

of pregnant women in Imo State, Nigeria. Other authors have 

also recorded moderate to high sensitivity of the organisms to 

gentamicin [20, 24]. Brown et al., [22] however reported that 

the organisms in their own study were resistant to gentamicin. 

The difference in the sensitivity pattern to gentamicin from 

different parts of Nigeria might be due to difference in 

prescription pattern and use of antibiotics known to cause 

selective repression of sensitive strains of bacteria and 

emergence of resistant ones [18]. 

Fifty nine point four percent of the organisms were sensitive 

to cefuroxime and 50% to cephalexin. This is similar to 74% 

sensitivity to cefuroxime recorded by Brown et al., [22] at 

Ibadan. Other authors have also recorded high to moderate 

sensitivity of UTI pathogens to ceftazidime another 

cephalosporin, while Ibadin [28], reported an emerging 

resistance to ceftazidime in his own study. 

Poor invitro sensitivity to commonly used antibiotics like 

erythromycin, nalidixic acid, nitrofuraintoin, cotrimoxazole 

and complete resistance to ampicillin were noted in this study. 

This has been the pattern in many other studies in Nigeria [18, 

19, 20, 22, 24]. The reasons for this poor sensitivity has been 

blamed on the indiscriminate use of antibiotics occasioned by 

wide spread practice of self medication and availability of 

over the counter antibiotics. Use of sub-standard or fake drugs, 

drugs abuse and inappropriate dosages [8, 9] of otherwise 

potent antibiotics are also possible reasons. 

In contrast, Adeyemo [19] reported a good sensitivity to 

nalidixic acid and nitrofurantoin but this can be accounted for 

by the predominance of Klebsiella species (52.8%) in his 

study which had good sensitivity to nalidixic acid and 

nitriofuraintoin. Klebsiella species accounted for only 9.4% of 

the organisms in this study. All of which were resistant to 

ampicillin, cotrimoxazole and erythromycin with 33.3% 

sensitivity to nalidixic acid and nitrofurantoin. However, 

Anyadoh-Nwadike et al., [25] also reported above 88% 

susceptibility of similar organisms isolated from pregnant 

women to nalidixic acid but below 60% susceptibility to 

nitrofurantoin. 

All the test organisms in this study were resistant to 

ampicillin. This zero percentage was also recorded by Ibadin 

[28] in Benin City in children with Nephrotic syndrome. 

Similar experience was reported from Ibadan in both the 

patients with sickle cell disease and the control group [22]. 

Other authors have also recorded a very poor sensitivity of 

pathogenic bacteria organisms to ampicillin [19, 21, 24]. This 

may be due to development of resistance from use and misuse 

of commonly available over the counter antibiotics [9, 19, 28, 

29]. 

Comparison of the antibiogram of Gram positive and Gram 

negative organisms revealed that there is no significant 

difference between the susceptibilities of both the Gram 

positive and Gram negative bacteria to nine of the used 

antimicrobial agents (Table 2). However, nalidixic acid 

showed significantly higher activity to Gram negative than 

Gram positive bacteria. This indicates that nalidixic acid 

should be more indicated in treatment of Gram negative 

bacterial infections. 

Appropriate treatment of bacterial infections especially, 

UTI in the face of increasing drug resistance to commonly 

available first line drugs is challenging. However, Gupta [30] 

and Olanrewaju [31] proposed various preventive measures 

including exclusive breast feeding, proper hygiene, screening 

for ASB, early detection and prompt repairing of obstructive 

uropathies and stepwise anticipatory treatment of all 

confirmed cases in order to detect and prevent complication in 

pre-school children promptly. This is imperative because if 

these infections are not properly treated, they may become 

symptomatic leading to morbidity/mortality [12]. 

5. Conclusions and Recommendations 

All the test bacteria were sensitive to ciprofloxacin, highly 

sensitive to clindamycin and cefuroxime while total resistance 

to ampicillin was revealed. Clindamycin and cefuroxime 

therefore should be used empirically while awaiting urine 

culture result since they are efficacious with very minimal side 
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effects. Ampicillin should however be avoided. 

Though ciprofloxacin has issues of side effects, in view of 

the 100% activity achieved by it, its use should be considered 

in children especially in the face of multidrug resistance. 

However, there is need for proper antibiogram surveillance of 

implicated pathogens prior to drug prescriptions in order to 

ensure holistic treatment of bacterial infections. 
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