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Abstract: 

Objective: Objective of this particular research was the determination of common pathogens yield isolated from 

specimen of urine and its pattern of sensitivity in adolescents. 

Methods: Our research was descriptive retrospective, which was carried out at Mayo Hospital, Lahore (Pathology 

and Pediatric Nephrology Department) in the timeframe of January, 2016 to August, 2017. Sensitivity and culturing 

of every urine sample was carried out. We inoculated the urine samples with CLED (Cystine Lactose Electrolyte 

Deficient). Incubation of the tubes and plates was carried out at a temperature of 37ºC for twenty-four hours with 

significant consideration of (> 105 CFU) as growth rate. Identification of the colonies was made through 

morphology, Gram stain, lactose fermentation and biochemical assessments. 

Results: We processed a total of 4107 urine samples with positive yield observed in 1442 cases (35%) with females 

as (66%) and males as (34%). Repeated pathogen was E. Coli (55%), Pseudomonas (13.6%), Candida albicans 

(11%) and Klebsiella (13.5%). Numerous pathogens were (80% – 100%) sensitive to piperacillin tazobactam. A 

total of 65 – 90 percent cases were sensitive to aminoglycosides and 65 – 85 percent to quinolones. Number of 

pathogens had third generation resistance to cephalosporins (75%) excluding Citrobacter. 

Conclusion: We report a higher common pathogen yield in the collected samples of urine with higher resistance 

rate to antibiotics. 
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INTRODUCTION: 

The definition of UTI (Urinary Tract Infection) can 

be made as single pathogen growth with colony that 

forms the units (CFU > 105 per ml) clean midstream 

urine [1, 2]. Children face UTI as repeated infection 

after respiratory infection which is dominant in 

females than males [2]. There is five percent reported 

UTI rate in the children with age bracket of 2 months 

to 24 months [3]. Girls are commonly observed with 

asymptomatic bacteriuria. In UTI, tissue 

inflammation and invasion caused because of 

proliferating bacteria which results in the shape of 

renal parenchymal infection also called 

pyelonephritis. An untreated infection may cause 

hypertension, renal scarring and chronic kidney 

diseases [3, 4]. 

 

UTI can also be attributed to drug recurrence, 

resistance, delayed surgical intervention and 

hospitalization. It is a marker of functional and 

structural urinary tract deformities in 30% – 40% 

children [4]. UTI can be classified on the basis of 

severity and predominant symptoms associated to 

upper urinary tract (pyelonephritis) or lower urinary 

tract (cystitis). Variation may be observed from child 

to child due to structural urinary deformities which is 

age dependent. Its symptoms include abdominal pain, 

fever, frequency, vomiting, burning micturition, 

dysuria and occasional either frank pyuria or urine 

retention. Children may present complicated signs 

such as uremia, anemia, acidosis, hypotension, 

hypertension and convulsions. Hospitalization is 

recommended for such cases for onward treatment 

which includes radio imaging, biochemical 

assessment, hematological assessment, urinalysis, 

urine culture, blood culture with an intensive care 

such as dialysis or catheterization. Numerous 

congenital deformities such as urinary tract and 

kidneys cause mortality and morbidity [1, 4]. Major 

responsible causes include posterior urethral valves, 

neurogenic bladder and vesicoureteral reflux which 

are complicated and recurrent as well [2 – 4]. 

Recurrent UTI can also be attributed to Urolithiasis, 

urosepsis, (12%) acute kidney injury and (> 20%) 

chronic kidney disease [5]. It is mandatory to have 

appropriate diagnosis to reduce or eliminate damage 

to liver or kidneys. 

UTI definite diagnosis and causative agent’s 

sensitivity pattern are necessary for treatment with 

prolonged follow-up [4, 6, 7]. UTI management is 

difficult in obstructive conditions, neurogenic 

bladder, refluxing kidneys or in 

immunocompromised adolescents such as post-

transplant cases [4]. 

 

Gold standard consideration is given to urine 

sensitivity and urine culture for the definite UTI 

diagnosis. In general, clinical assessment suggests for 

the antibiotic intervention; whereas, urinalysis is 

based on the bacterial sensitivity and culturing [4, 8, 

9]. 

 

Developing countries also report antimicrobial 

resistance against numerous antibiotics because of 

the illogical use of primary treatment of infections. 

Recently, developing countries have presented eighty 

percent resistance in the children E. coli UTI on the 

use of antibiotics [7]. A local author reports most 

common pathogen as E. coli (63%) with sensitivity as 

(82%) [10]. 

Ultimate benefit can be obtained through 

identification of weak areas; therefore, we planned 

this particular research for the determination of 

common pathogens yield isolated from specimen of 

urine and its pattern of sensitivity in adolescents. 

 

MATERIAL AND METHODS: 
Our research was descriptive retrospective, which 

was carried out at Mayo Hospital, Lahore (Pathology 

and Pediatric Nephrology Department) in the 

timeframe of January, 2016 to August, 2017. 

Sensitivity and culturing of every urine sample was 

carried out. We inoculated the urine samples with 

CLED (Cystine Lactose Electrolyte Deficient). 

Incubation of the tubes and plates was carried out at a 

temperature of 37ºC for twenty-four hours with 

significant consideration of (> 105 CFU) as growth 

rate. Identification of the colonies was made through 

morphology, Gram stain, lactose fermentation and 

biochemical assessments. We collected the samples 

in the age bracket of one to thirteen years in a sterile 

container (Number = 4107). Urine sample was 

centrifuged with a consideration of (8 – 10 pus cells / 

HPF) as pyuria. Inoculation of the samples with 

pyuria was carried out with CLED (Cystine Lactose 

Electrolyte Deficient) biochemical tubes and agar 

plates. Gram negative and positive was categorized 

on the basis of significant colonies gram stain. 

Bacterial pathogen was identified through 

biochemical tests panel. In the light of clinical 

guidelines, we tested the antibiotic sensitivity through 

the method of “Kirby-Bauer” [11]. We monitored 

and examined pattern of sensitivity at 37ºC after 24 

hours. 

Main variables were bacterial pathogen type and 

antimicrobial pattern of sensitivity. Hospital records 

were collected through a proforma and these records 

were reanalyzed and coded. 

 

RESULTS: 

We processed a total of 4107 urine samples with 

positive yield observed in 1442 cases (35%) with 
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females as (66%) and males as (34%). Repeated 

pathogen was E. Coli (55%), Pseudomonas (13.6%), 

Candida albicans (11%) and Klebsiella (13.5%). 

Numerous pathogens were (80% – 100%) sensitive to 

piperacillin tazobactam. A total of 65 – 90 percent 

cases were sensitive to aminoglycosides and 65 – 85 

percent to quinolones. Number of pathogens had 

third generation resistance to cephalosporins (75%) 

excluding Citrobacter. Detailed outcomes have been 

shown in frequency and percentage in Table I and II 

with correspondent figures. 

Table – I: Various Pathogen Frequency 

Various Pathogen Frequency Percentage 

Total Positive Urine Samples 144 35.1 

Most Common Pathogen 794 55 

Klebsiella 194 13.74 

Pseudomonas 187 13.6 

Proteus 24 1.6 

Candida albicans 160 11.1 

 
Table – II: Antimicrobial sensitivity pattern of isolated pathogens 

Sensitive To Percentage 

Gram-negative pathogens were sensitive to 

Piperacillin-Tazobactam 90 

Ciprofloxacin and Amikacin 73 

Amoxiclav (Augmentin) 33 

Klebsiella Pneumonia 60 

Gram-positive pathogens 

like Staphylococcus aureus were sensitive to 

Glyco-peptides (Vancomycin) 99 

Lincosamide (Lincocin) 98 

S. aureus has shown high sensitivity to 

Tazobactam 83 

Amoxiclav 77 

Amikacin 77 

Ciprofloxacin 66 
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DISCUSSION: 

Appropriate antibiotic can be selected through UTI 

diagnosis to get an optimal response with related 

specific measures. Optimal management requires 

understanding of the pattern of sensitivity and 

culturing in UTI affected children. 

 

Thirty five percent of the urine samples showed 

bacterial growth isolation frequency. Which 

represents 65.5% of the hospitalized cases in 

nephrology ward having numerous nephro-urological 

complications because of surgical procedures or 

catheterization as a result of antibiotic intervention. 

Repeated and prolonged antibiotic treatment is also 

caused Candida albicans growth as (11%). 

 

Most repeated pathogen was E. coli which was 

observed in 55% specimen as a causative pathogen as 

reported in numerous research studies about 80% of 

UTI affected children [2, 3, 6]. There has been a 

decline in the E. Coli isolation all over the world in 

the cases of pediatric urinary tract infections. We can 

attribute high variation rate to research design, 

method of sample collection, study duration and 

research site. There is a consistency in the E. Coli 

growth as observed in other studies with our research 

(55%). We observed Klebsiella, Pseudomonas and 

Proteus respectively as 13.74%, 13.6% & 1.6% 

which is also observed in other research studies [11 – 
15]. Pseudomonas growth reflects a high 

complication rate in UTI affected children with 

numerous urological ailments. Gram positive was 

developed in (2.4%) cases which are UTI rare 

causative agents. These may also suggest renal, UTI 

or perirenal abscess complications having a 

possibility of hematogenous route [9, 15 – 17]. 

An alarming situation have been observed about the 

antibiotics resistant pattern. Non-effective of the 

frontline treatment interventions have been observed 

as 70% to 80% pathogens were resistant to 

cefotaxime, cefixime, amoxiclav and nalidixic acid. 

There is a global high resistant of urinary pathogens 

in under developed countries like Pakistan and India 

[17 – 21]. 

 

Variation in the outcomes can be explained in terms 

of variation in the population, antibiotic pattern and 

bacterial sensitivity prevalence. Numerous children 

had already received antibiotics before the clinical 

assessment of the urine samples. Over the counter 

availability of the drugs may be considered as the 

cause of illogical drug intake in under developed 

countries [7]. High resistance as observed in our 

research is also because of this mal-practice which is 

also reported in countries like Nigeria and Ghana [7]. 

 

Last six-month antibiotic use was observed as high 

resistance in under five years age children. Repeated 

and prolonged antibiotic use is also a reason of the 

urological disorders and febrile illnesses. Other 

research studies held in under developed countries 

also report E. Coli resistance in the UTI affected 
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children about antibiotics including ampicillin, co-

trimoxazole and co-amoxiclav respectively as (73.0% 

– 87.7%), (59.8% – 89.8%) and (40.9% – 79%) [7]. 

However, relatively better sensitivity was observed in 

ciprofloxacin, piperacillin-tazobactam and amikacin 

against gram-negative (69% – 89%) pathogens. E. 

coli resistance to ciprofloxacin was reported in 

various studies as 28.6% [7, 11, 22 – 24]. 

Complicated UTI cases have also been recommended 

piperacillin tazobactam, aminoglycosides and 

cefoperazone-sulbactum in recent research studies 

[16]. Our outcomes also suggested that in UTI 

affected children related complications included urine 

retention, urosepsis, uraemia, lincosamide and 

glycopeptides which were effective about sensitivity 

against 98% to 99% gram-positive organisms which 

can be compared with other research studies [16]. 

 

CONCLUSION: 

We documented high common bacterial pathogens 

yield in the UTI affected children urine specimens. 

We also observed higher bacterial resistance to 

common antimicrobial agents; however, 

ciprofloxacin, tazobactam and amikacin showed 

relatively better pattern of sensitivity. 

 

REFERENCES: 

1. Taneja N, Chatterjee SS, Singh M, Singh S, 

Sharma M. Pediatric urinary tract infections in a 

tertiary care center from north India. Indian J 

Med Res 2010; 131:101-5. 

2. Aghamahdi F, Hashemian H, Shafiei M, 

Akbarian Z, Nejad M, Karkan MF. Etiologies 

and Antibiotic Resistance Patterns in Infants 

with Urinary Tract Infections Hospitalized in 

Children Medical Center, Rasht, Iran [Online]. 

Iranian J Neonatology 2013; 4:21-5. Available 

from: http://ijn.mums.ac.ir/ article_1078.html. 

Accessed on November 23, 2017. [DOI: 

10.22038/IJN.2013.1078]. 

3. Sharma A, Shrestha S, Upadhyay S, Rijal P. 

Clinical and bacteriological profile of urinary 

tract infection in children at Nepal Medical 

College Teaching Hospital. Nepal Med Coll J 

2011; 13:24-6. 

4. Karimian M, Kermani R, Khaleghi M, Kelishadi 

R, Ataei B, Mostafavi N. Antibiotic 

susceptibility patterns of isolates from children 

with urinary tract infection in Isfahan, Iran: 

Impact on empirical treatment [Online]. J Glob 

Antimicrob Resist 2017; 9:3-7. Available from: 

http:// 

www.sciencedirect.com/science/article/pii/S2213

716517300267. Accessed on November 23, 

2017. [DOI: 10.1016/j.jgar.2016.12.014]. 

5. Kayas L, Yolbas I, Ece A, Kayas Y, Balik H, 

Kocamaz H. Causative agents and antibiotic 

susceptibilities in children with urinary tract 

infection [Online]. J Microbiol Infect Dis 2011; 

1:17-Available from: http://jmidonline.org/ 

ozet.phpmakale_id=537&dil=en. Accessed on 

November 23, 2017. [DOI: 10.5799/ 

ahinjs.02.2011.01.0005]. 

6. Hay AD, Sterne JAC, Hood K, Little P, Delaney 

B, Hollingworth W, et al. Improving the 

diagnosis and treatment of urinary tract infection 

in young children in primary care: Results from 

DUTY prospective diagnostic cohort study. Ann 

Fam Med 2016; 14:325-36. [DOI: 

10.1370/afm.1954]. 

7. Bryce A, Hay AD, Lane IF, Thornton HV, 

Wootton 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]. 

8. Price E, Pallett A, Gilbert RD, Williams C. 

Microbiological aspects of the UK National 

Institute for Health and Clinical Excellence 

(NICE) guidance on urinary tract infection in 

children. J Antimicrob Paediatr Rev 2015; 

36:153-66. [DOI: 10.1542/pir.36-4-153]. 

9. M100-S24: Performance standards for 

antimicrobial susceptibility testing; twenty-

fourth informational supplement [Online]. 

Wayne: Clinical and Laboratory Standards 

Institute; 2014. Available from: 

https://clsi.org/standards/products/microbiology/

documents/m100/. Accessed on November 23, 

2017. 

10. Afridi JK, Afridi MA, Karim R, Munir A. 

Causative organisms and their sensitivity pattern 

of urinary tract infection in children of a tertiary 

care hospital [Online]. Khyber Journal of 

Medical Sciences 2014; 7:290-4. Available from: 

http:// www.kjms.com.pk/sites/default/files/282-

849-1-PB.pdf. Accessed on November 23, 2017. 

11. Nor NSM, Abu NA, Rashid MA, Fadzli FM, 

Selamat MI, Zainuddin H, et al. Bacterial 

pathogens and antibiotic resistance patterns in 

children with urinary tract infection in a 

Malaysian tertiary hospital [Online]. Med J 

Malaysia 2015;70(3):153-7. Available from: 

http://www.e-mjm.org/2015/v70n3/urinary-tract-

infection.pdf. Accessed on November 23, 2017. 

12. Stein R, Dogan HS, Hoebeke P, Kovara R, 

Nijman RJ, Radmayr C, et al. Urinary tract 

infections in children: EAU/ESPU guidelines. 

Eur Urol 2015; 67:546-58. [DOI: 10.1016/ j. 

eururo.2014.11.007]. 

http://ijn.mums.ac.ir/
http://jmidonline.org/


IAJPS 2018, 05 (07), 6642-6647                  Sammia Yousaf et al                     ISSN 2349-7750 
 

 

 

w w w . i a j p s . c o m  

 

Page 6647 

13. Mirsoleymani SR, Salimi M, Brojeni MS, 

Ranjbar M, Mehtarpoor M. Bacterial Pathogens 

and Antimicrobial Resistance Patterns in 

Pediatric Urinary Tract Infections: A Four-Year 

Surveillance Study (2009-2012) [Online]. Intern 

J Pediatr 2014; 2014:126142. Available from: 

https:// 

www.hindawi.com/journals/ijpedi/2014/126142/. 

Accessed on November 23, 2017. [DOI: 

10.1155/ 2014/126142]. 

14. Chinnasami B, Sundaramoorthy S, Sadasivam K, 

Pasupathy S. Pathogens Causing Urinary Tract 

Infection in Children and Their In Vitro 

Susceptibility to Antimicrobial Agents- A 

Hospital Based Study [Online]. Biomed 

Pharmacol J 2016; 9:377-83. Available from: 

http:// biomedpharmajournal.org/previous-

issues/volume- 9-number-1/. Accessed on 

November 23, 2017. [DOI: 10.13005/bpj/949]. 

15. Hafeez F, Anwar S, Ahmad TM. Urinary tract 

infection in children: clinical and etiological 

pattern [Online]. Pak Paed J 2005; 29:35-40. 

Available from: 

http://www.pakmedinet.com/9805. Accessed on 

November 23, 2017. 

16. Badhan R, Singh DV, Badhan LR, Kaur A. 

Evaluation of bacteriological profile and 

antibiotic sensitivity patterns in children with 

urinary tract infection: A prospective study from 

a tertiary care center. Indian J Urol 2016; 32:50-

6. [DOI: 10.4103/ 0970-1591.173118]. 

17. Abdullah FE, Memon AA, Bandukda MY, Jamil 

M. Increasing ciprofloxacin resistance of isolates 

from infected urines of a cross-section of patients 

[Online]. BMC Res Notes 2012; 5:696. 

18. Available from: https:// 

bmcresnotes.biomedcentral.com/articles/10.1186

/ 1756-0500-5-696. Accessed on November 23, 

2017. [DOI: 10.1186/1756-0500-5-696]. 

19. Afsharpaiman S, Bairaghdar F, Torkaman M, 

Kavehmanesh Z, Amirsalari S, Moradi M, et al. 

Bacterial pathogens and resistance patterns in 

children with community-acquired urinary tract 

infection: a cross sectional study [Online]. J 

Compre Ped 2012; 3:16-20. Available from: 

http://comprped.com/en/articles/55728.html. 

Accessed on November 23, 2017. [DOI: 

10.17795/ compreped-7078]. 

20. Elder JS. Urinary tract infections. In: Kliegman 

RM, Behrman RE, Jensen HB, Stanton BF, 

editors. Nelson Textbook of Pediatrics. 20th ed. 

Philadelphia: WB Saunders; 2016. p. 2556-61. 

21. Shaikh N, Morone NE, Bost JE, Farrell MH. 

Prevalence of urinary tract infection in 

childhood: a meta-analysis. Pediatr Infect Dis J 

2008; 27:302-8. [DOI: 

10.1097/INF.0b013e31815e4122]. 

22. White B. Diagnosis and treatment of urinary 

tract infections in children [Online]. Am Fam 

Physician 2011; 83:409-15. Available from: 

http:// www.aafp.org/afp/2011/0215/p409.html. 

Accessed on November 23, 2017. 

23. Goldberg B, Jantausch B. Urinary tract infection. 

In: Kher KK, Schnaper HW, Greenbaum LA, 

editors. Clinical Pediatric Nephrology. 3rd ed. 

Boca Raton: CRC Press; 2017. p. 972. 

24. Khan AM, Hussain MS, Moorani KN, Khan 

KM. Urolithiasis Associated Morbidity in 

Children [Online]. Journal of Rawalpindi 

Medical College 2014; 18:73-4. Available from: 

http:// 

www.journalrmc.com/volumes/1405750081.pdf. 

Accessed on November 23, 2017. 

http://www.hindawi.com/journals/ijpedi/2014/126142/
http://www.journalrmc.com/volumes/1405750081.pdf

