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Abstract: 

Background: Children and infants are commonly infected with UTIs due to several anatomical 

reasons and hygiene measures. The most common organisms causing UTI in children are gram-

negative pathogens but some gram-positive pathogens. The objective of study was to see antibiotic-

resistant patterns in Gram Positive Uropathogens in children in Children's Hospital, Lahore.  

Materials & Methods: Urine samples obtained from 200 children taken with non-probability, 

convenient method presenting with UTI were cultured on CLED agar and then drug sensitivity 

testing of isolated gram positive bacteria (n=25) was performed using Disk diffusion (Kirby Bauer) 

method on Muller Hinton agar plates as per standard laboratory guidelines. A descriptive study 

(cross-sectional) was conducted to assess sensitivity against Ampicillin, Cotrimoxazole, 

amoxicillin, cefotaxime, Ceftriaxone, tobramycin, amikacin, Sulbactam, Nitrofurantoin, and 

Polymixin B. 

Results: The mean age of children in this study was 2.4 years from 0 to 5 years. Among Gram 

positive uropathogens Staphylococcus aureus (65%) was the commonest organism isolated. 

Enterococci were isolated in 25% of cases. Coagulase-negative staphylococci were 10%. Gram 

positive cocci included Methicillin Sensitive Staphylococcus Aureus (MSSA) (50%) and 

Methicillin Resistant Staphylococci (MRSA) (50%). The highest resistance was noted against 

Ampicillin (68%). The lowest resistance was noted against tobramycin (24%). 

Conclusion: Emerging antibiotic resistance has rendered many first-line drugs ineffective against 

UTI-causing organisms and treatment regimens need to be revised. 
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INTRODUCTION 

Urinary tract infections (UTIs) in children are 

an extremely common clinical condition, with 

millions of young sufferers globally every 
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year.1 UTIs have, therefore, been an important 

health concern not only in developing countries 

but also in developed countries where they 

impose a heavy burden on the healthcare 

system.2 UTIs in children are resource- 

intensive, all the way from the clinical 

diagnosis by a very experienced physician to 

the exact identification of the causative 

microorganism in the laboratory through 

culture and sensitivity testing.3 Beginning from 

the collection of the specimen to the isolation 

and identification of the microorganism, it 
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includes thorough steps. This calls for proper 

observation of guidelines and fair utilization of 

resources at its disposal in the course of the 

same process.4 

A timely diagnosis and proper therapy of UTI 

are crucial in children, as untreated infection 

may lead to complications like acute and 

chronic pyelonephritis, renal scarring, and 

hypertension later in life.5 Historically, Gram- 

negative bacteria comprised the preponderance 

of UTIs in children, with Escherichia coli 

accounting for the vast majority.6 However, 

UTIs caused by Gram-positive pathogens, 

although relatively rare, do occur and pose a 

different challenge because of increased 

resistance to normally used antibiotics. 

Several studies document the growing trend in 

antibiotic resistance of Gram-positive bacteria, 

including Enterococcus spp. and 

Staphylococcus saprophyticus.5 Continued 

surveillance and development of further 

antimicrobial strategies are therefore needed. 

Taking into account that a host of host-related 

or other factors influence the epidemiology of 

UTIs in children, which may range from age, 

sex, genetic predisposition, and underlying 

health conditions, this could misleadingly 

complicate the diagnosis and treatment 

protocols of UTI infection.6 

Recent advances in the development of 

diagnostic technologies, such as rapid 

molecular assay and enhanced culture methods, 

enabled the identification of causative agents of 

UTI with much accuracy and speed, thus 

providing an avenue for early effective 

treatment.7,8 However, the rising prevalence of 

antibiotic-resistant strains in circulating 

pathogens mandates continued research efforts 

and even more robust implementation of 

antimicrobial stewardship programs if UTIs are 

going to be managed effectively in children.9 
 

MATERIAL AND METHODS 
 

Research was conducted after approval from 

IRB Children’s Hospital & ICH , Lahore IRB 

no: 2021-259-CHICH dated 26-03-2021. 

In this study, focus was on the isolation of gram 

positive bacteria in urine samples of children 

suffering from UTI. In a time, duration of six 

months, a total of 200 urine samples were 

received  in  the  laboratory  of  Children's 

Hospital, Lahore. Out of these 200 urine 

samples from children, 25 samples yielded the 

growth of gram-positive bacteria which were 

gram-positive cocci, coagulase-negative staph, 

and enterococci. The disc diffusion (Kirby 

Bauer) method was used for the drug sensitivity 

testing using Muller Hinton agar. Data was 

analyzed using SPSS 23. 
 

RESULTS 

The age range in this study was from 0 to 5 

years with a mean age of 2.424±1.14 years. 

Female patients were 70.7% and males were 

29.3%. Percentage of sensitivity / Resistance of 

Gram Positive bacteria Against following Anti- 

microbials. (n=25) (Table 1) 

Table 1: 
 

Ampicillin 

 Frequency %age 

Yes 8 32% 

No 17 68% 

Cotrimoxazole 

 Frequency %age 

Yes 7 28% 

No 18 72% 

Cefotaxime 

 Frequency %age 

Yes 12 48% 

No 13 52% 

Ciprofloxacin 

 Frequency %age 

Yes 11 44% 

No 14 56% 

Amikacin 

 Frequency %age 

Yes 8 32% 

No 17 68% 

Sulbactam/Cefoprazone 

 Frequency %age 

Yes 10 40% 

No 15 60% 

 Frequency %age 

Yes 15 60% 

No 10 40% 

Polymixin B 

 Frequency %age 

Yes 16 64% 

No 9 36% 

Tobramycin 

 Frequency %age 

Yes 19 76% 

No 6 24% 
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DISCUSSION 

In this current research, there has been an 

increased   resistance   of  Gram-positive 

bacteria isolated from UTIs in children to 
antimicrobial agents. This presents a serious 

challenge to the treatment strategies. The 

finding presented agrees   with studies 
performed on the emerging trend of antibiotic 

resistance.1,2  Despite   developments in 

antibiotic   therapy,   limited  therapeutic 
options are available in events of UTIs as a 

result of limited effective options available. 

Empirical  therapy  with broad-spectrum 

agents is often practiced, but resistance rates of 
over 20% undermine their effectiveness.2,4 In 

our study, we found quite alarmingly that the 

resistance was very high, specifically against 
Cotrimoxazole of 72%, while with 

tobramycin it was the lowest, that is, 24%. 

These figures are much higher in comparison 

with rates of resistance reported previously.13 
Broad-spectrum coverage and the frequent 

indication of Cotrimoxazole in pediatric 

UTIs make it challengeable as a result of 
rising levels of resistance and underscore the 

importance of prudent antibiotic selection 

given local resistance patterns. 

Comparative studies showed variable 

sensitivity and resistance patterns across 
different regions and also proved regional 

disparities in antibiotic resistance. For 

example, in our study, it had higher resistance 
to amikacin 68%, ciprofloxacin 56%, and 

cefoperazone 60% compared with European 

and African data.14 Such variations bring out 

the salient need for tailored antibiotic 
stewardship programs and continuous 

surveillance to take up the challenge posed by 

resistance effectively. 

Among children, the emergence of obesity as a 
risk factor for UTIs portrays a different pattern 

of epidemiology and management of the 

infection.3 In this case, individualization of 
therapy should be involved in the management 

of the complex relationship between obesity 

and susceptibility to UTI. 

CONCLUSION 

The growing antibiogram of resistance to 

gram-positive bacteria causing UTIs in 
children is a major therapeutic concern. 

Highest resistance is noted with Tobramycin, 

Polymixin B and Nitrofurantoin. Effective 

management requires a tailored selection of 
antibiotics based on local resistance profiles, 

coupled with stringent antibiotic stewardship 
practices. 
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