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ABSTRACT 
 
In infancy most common and a serious disease is known as Urinary tract infection (UTI). The aim of 
the current study is to evaluate the frequency and antibiotic resistant among infant presenting with 
UTI in Lahore General hospital, Lahore-Pakistan. The current observational study comprised 100 
(n=100) cases diagnosed with UTI. The study was conducted at Lahore General Hospital, Pakistan, 
between March 2019 and January 2020. Data were collected and recorded on specified proformas 
that had information on demographics, biochemical analysis, and complaints, as well as the 
antibiotic used and blood cultures. The most common gram-negative bacilli (GNB) causing UTI was 
E. coli constitute about 72% followed by Klebsiella (11%), Enterobacter (7%) and Enterococcus 
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(4%). Most of the isolated pathogens are highly resistant to ampicillin, cotrimoxazole, and 
cephalexin (72%–95%), have intermediate sensitivity to third- generation cephalosporins, and high 
sensitivity to amikacin, nitrofurantoin and ciprofloxacin. Similarly, the other pathogens showed 
different degree of occurrence and resistance against empirically used antibiotics. The most 
prevalent UTI causative organism among children was E. coli. The insulated microorganisms were 
highly resistant to ampicillin, and highly sensitive to amikacin. 
 

 
Keywords: Antibiotic; Escherichia coli; resistance; sensitivity; UTI. 
 

1. INTRODUCTION 
 
In infancy Urinary tract infection (UTI) is one of 
the critical illnesses. It is a bacterial infection 
mostly seen in admitting infant and a leading 
cause of hospitalization in children. Untreated 
UTI leads to life threatening conditions like renal 
failure and other complications. UTI occurs 
mainly in the first year of life for boys, much more 
often among uncircumcised boys. The 
prevalence of UTI differs by age. In the first year 
of life, the relationship between males and 
females is between 2.8 and 5.4, respectively. 
Over the age of 1 to 2, there is a striking female 
predominance with a male-female ratio of 1:10.  
 
Escherichia coli (E. coli) representation 78%-
88% of all UTIs, following Klebsiella and Proteus 
species in females, but earlier reports have 
shown that Poteus species is as common as E. 
coli in UTIs of males aged 1 year. Others report 
the disposition of Gram-positive organisms in 
male UTI. Staphylococcus saprophyticus and 
Enterococcus are infective agents triggering 
urinary tract infection in both genders. Urinary 
tract infections are the most frequent infections 
among infants, children and adults [1]. The 
worldwide prevalence of the disease is about 
1500,000, in which hospital acquired infection, 
constitute about 4% [2-5]. It is a common 
complication of cauterization and may cause 
serious problems like abortion, high blood 
pressure or even renal disfunction if not treated 
accurately. Urinary tract infections are the most 
frequent infections among infants, children, and 
adults [6-8]. This is a common practice, 
particularly in children, who have received 
empirical treatment without knowing the causal 
agent. Most of these children receive empirical 
antibiotic therapy before revealing the causative 
pathogen through antimicrobial sensitivity and 
resistance. Recently, Farrell at al have 
demonstrated extremely high resistance to 
trimethoprim, ampicillin and cephalosporin, 
making them inappropriate for empirical use. The 
increasing resistance of pathogenic bacteria is a 
global concern that varies from region to region. 

These reports indicate a continued need to 
monitor and explore new oral agents for UTI 
treatment in the community [9-11]. A recent study 
by Mortazavi and Shahin from Azerbaijan 
showed that the incidence of the bacterial source 
of UTI and resistance to antibacterial regimens 
transformed rapidly. The aim of this study was to 
assess clinical presentations and outcomes, and 
in particular antimicrobial resistance in infants 
and children hospitalized with UTI at the Lahore 
General Hospital, Pakistan. 
 

2. MATERIALS AND METHODS 
 

The current descriptive study included total of 
one hundred participant admitted with urinary 
tract infection in the nursery of Lahore General 
Hospital between March 2019 and January 2020. 
The study was approved by the institutional 
review board and informed consent was taken 
from the parents before including the participant 
in the study. Chief presenting complains, 
biochemical analysis and urine culture and 
sensitivity reports were collected from Hospital 
records for the further analysis. Infant ages from 
1 to 2.5 years and children of both ages were 
included in the study whose documentations 
were found complete. Change of diagnosis, 
genitourinary reflex and loss of any variable was 
considered the exclusion criteria. Different 
methods were used to collect the urine sample 
according to the age. For the neonate supra-
pubic approach was used, while from infant and 
children's sample was taken from urine bag or 
midstream urine collect. The statistical analysis 
was done by using the SPSS software version 
23. Quantitative data was presented in the form 
of a mean, standard deviation, while qualitative 
data was presented in the form of frequency and 
percentage. The statistical comparison tests 
were the chi-square test, the independent t-
sample test. A P-value less than 0.05 was judged 
to be statistically significant.  
 

3. RESULTS  
 

The data extracted from the record analyzed 
thoroughly which showed mean age of infant was 
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9.11 ± 6.65 months, similarly the mean age of 
children calculated as 5.98 ± 4.69 years. Male to 
female ratio was 31:69. Age group wise ratio, 
aged below one year, between one to two years, 
and above 2 years was 11:31, 6:10 and 10:30 
respectively. There were thirty-six patients had 
the history of hospitalization. The mean body 
weight of the study population was 12.68 ± 6.69 
kg and mean period of hospital stay were 6.66 ± 
4.91 days (Table 1). Table 2 showed the 
comparison of population, clinical and laboratory 
outcomes by cause of UTI. 
 

The most common feature at the time of 
presentation was fever (mean temperature 37.69 
± 0.88). the mean WBC count noted ranged from 
4100-29000/mm

3. 
Fifty-four percent patients had 

leukocytosis noted from reports. The average 
body temperature at the time of admission was 
37.88°C ± 0.98°C (range 36.10°C to 41.7°C). 36 
percent of the patients had a fever. The average 
white blood cell count was 12900 ± 5226/mm3 
(4100 to 29000/mm3). 66 percent of patients had 
leukocytosis. The CRP was negative in 53%; +1 
in 21%, +2 in 16%, +3 in 8% and +4 in 2%. The 
mean ESR level for the first hour was 36.45 
mm/hour (range 2 to 120 mm/hour). Eighty-nine 
patients (89%) were tested for active urine 
infection (more than five WBC per field). The 
most isolated pathogen was E. coli (72%), 
followed by Klebsiella (11%), Enterobacter (7%) 
and Enterococcus (4%). Antibiotic resistance is 
reported in Table 3. 

 
Table 1. Comparison of demographic, clinical, and laboratory findings according to cause of 

UTI 
 

variables E.coli 
(N = 77) 

Klebsiella 
(N = 10) 

Enterobacter 
(N = 9) 

Enterococcus 
(N = 4) 

P* 

Male to female 
ratio (31:69) 

14:63 3:7 3:6 1:3 0.62 
 

Infant to child 
ratio 

42:35 9:1 5:4 4:0 0.09 

Infant age 
(months) 

9.8 ± 6.6 7.16 ± 5.50 7.70 ± 4.99 10.25 ± 6.34 0.50 

Child age (years) 6.4 ± 3.9 4 (1 case) 4.75 ± 2.06 – 0.45 
Weight (kg) 12.7 ± 7.9 6.33 ± 2.97 11.82 ± 7.03 8.57 ± 2.23 0.09 
Body 
temperature (°C) 

37.7 ± 0.9 37.67 ± 0.76 38.61 ± 1.45 37.87 ± 0.62 0.09 

Fever (N) 24 3 6 1 0.19 
WBCs (/mm3) 13,250 ± 5702 11,960 ± 2825 11,944 ± 3437 10,675 ± 2601 0.64 
Leukocytosis (N) 49 5 6 2 0.75 
First-hour ESR 
(mm/hour) 

41.03 ± 30.71 22.30 ± 19.81 45.44 ± 39.83 20.75 ± 20.83 0.17 

Duration of 
hospitalization 
(days) 

7.71 ± 4.60 8.50 ± 3.65 8.87 ± 3.11 7.75 ± 4.50 0.87 

*p-value is insignificant that showed the groups were comparable with each other 
 

Table 2. The main complain leads to the admission 
 

Symptoms Percent 
Fever 36% 
Dysuria 24% 
Crying at time of urination 11% 
Failure to thrive 9% 
Diarrhea 8% 
Anorexia 8% 
Flank pain 7% 
Frequency 7% 
Vomiting 6% 
Hematuria 5% 
Malodorous urine 5% 
Poor feeding 5% 
Abdominal pain 4% 
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Table 3. Antibiotic resistance of isolated pathogens 
 
Antibiotic Resistance (%) 
  E.coli Klebsiella  Enterobacter  Enterococcus  
Ampicillin 93.7% 95% 98% 100% 
Cotrimoxazole 70.1% 95% 67.7% 75% 
Cephalexin 67.3% 85% 76.8% – 
Gentamicin 35.1% 65% 37.5% 100% 
Nalidixic acid 32.2% 40% 28.2% 75% 
Ceftazidime 26.5% 70% 0% – 
Ceftizoxime 25.3% 65% 22.2% – 
Ceftriaxone 21.3% 65% 33.3% – 
Cefotaxime 22.5% 55% 22.2% – 
Cefixime 22.9% 55% 22.2% – 
Nitrofurantoin 14.7% 40% 11.1% 25% 
Amikacin 10.5% 10% 22.2% – 
Ciprofloxacin 15.5% 10% 0% 75% 

 

4. DISCUSSION 
 
UTI is one of the emerging causes of fever in 
young children. Although fever is a common 
presentation of every infection but in our study 
the fever was the most common presentation of 
UTI, which indicate that every clinician should 
consider and pay attention to towards the UTI 
when a children present with fever. This 
approach can save many lives as untreated UTI 
may lead the many complications even 
progressive renal failure. Other clinical symptoms 
of UTI can be lower abdominal pain, flanks 
tenderness, nausea, vomiting generalized body 
pain and in some cases with diarrhea [12-15]. In 
children the abovementioned feature can be find 
but in neonate or in infant the most common 
presentation of UTI is poor feeding, irritability or 
weight loss that can be dure to deceased 
feeding. In our study the sequence of clinical 
present was from most common being the fever, 
followed by painful and cry during micturition, 
deprived growth, loose motion, anorexia and 
flank or abdominal pain. In our study the 
frequency of diarrhea and abdominal pain was 
not as frequent as reported before.  

 
If we discuss the demographic variable with 
earlier studies our finding were the consistent 
with the previous findings such as frequency of 
UTI in male to female as compared to the age 
groups. Similarly, the female predominance after 
the age of one year is a common finding all 
studies conducted on UTI, specifically in children 
[16-18]. In the current analysis the most common 
isolate pathogen was the E. coli being the 72 
percent, followed by the Klebsiella (11%), 

Enterobacter (7%) and Enterococcus (4%). 
Bacterial are constant being resistant to many 
available chemotherapies and creating significant 
interference in treatment. In Japan E. coli 
resistant to the fluoroquinolones created serious 
problems as for as the treatment and 
complication concerned [19]. 
 

Antibiotic resistant showed by the E. coli in our 
study was the maximum against the most used 
penicillin group (ampicillin 93.7%). Other 
antibiotics also showed high values of resistance 
such as 70.1% clotrimazole and 67.3% 
cephalexin. Most of the countries around the 
globe facing the same problem [20-22]. The best 
sensitivity against the E. coli was achieved with 
amikacin, ciprofloxacin and nitrofurans. Thirst 
generation cephalosporine was also showed 
good sensitivity, secondary to the amikacin and 
ciprofloxacin [23]. Klebsiella showed varying 
degree of antibiotic resistance. Highest 
resistance noted against the ampicillin that was 
95% in our study. Intermediate resistance was 
calculated with ceftriaxone (65%) and minimum 
resistance with amikacin (10.5%). Here our 
results are consistent with the finding of previous 
studies. The most common reason to the 
resistance is uncontrol empirical usage of 
antibiotics. Enterobacter showed lowest 
prevalence in the case of UTI. But it had the 
highest resistance against the ampicillin (100%), 
first generation cephalosporins and mild 
resistance against the third generation 
cephalosporines. The rate of antibiotic resistance 
of Enterobacter to ciprofloxacin is low in children 
because of the scarcity of its administration. 
Contrary to findings from Caksen et al., [24], 
unfortunately, 100% of isolated Enterobacter 
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were resistant to ciprofloxacin in this study. In 
that study, 4% of the UTI pathogens were 
Enterococcus; its prevalence was like that of the 
Muratani and Matsumoto reports [25]. The 
results of this study revealed the presence of 
single Enterococcus were exceedingly resistant 
(100%) to ampicillin and gentamicin. Such high 
resistance to these antibiotics has already been 
reported by others. The susceptibility of 
Enterococcus spp to vancomycin and 
nitrofurantoine was 100% and 75%, respectively, 
consistent with the findings of Turnidge et al. 
[26]. By comparing the current study with a 
recent study by Mortazavi and Shahin [27] in 
Eastern Azerbaijan, the demographic 
characteristics and frequency of bacteria causing 
UTI have not altered. Comparison of antibacterial 
strength of E. coli study of Mortazavi and Shahin, 
ampicillin resistance, enhanced and resistance to 
gentamicin, nalidixic acid, ceftazidime and 
Cefixime decreased, but remained unchanged 
compared to other antibiotics. In addition, 
Klebsiella showed increased antibacterial 
resistance toward nalidixic acid, and 
cotrimoxazole, and decreased resistance to 
amikacin and nitrofurantoin. Finally, the present 
study was a small, regional retrospective study 
and results show that there is a need for large 
longitudinal national studies to figure out 
prevalence, demographic characteristics, 
etiology, and antibiotic resistance [27-31]. The 
present study has also evaluated the pattern of 
antibiotic resistance among hospitalized children 
with diagnosis of UTI, which provides valuable 
information concerning this region. 
 
5. CONCLUSION 
 
E. coli is the most prevalent isolated bacterium in 
hospitalized children with a preliminary diagnosis 
of UTI. Most of the isolated pathogens are highly 
resistant to ampicillin, cotrimoxazole, and 
cephalexin (72%–95%), have intermediate 
sensitivity to third- generation cephalosporins, 
and high sensitivity to amikacin, nitrofurantoin, 
and ciprofloxacin. 
 

DISCLAIMER 
 
The products used for this research are 
commonly and predominantly use products in our 
area of research and country. There is absolutely 
no conflict of interest between the authors and 
producers of the products because we do not 
intend to use these products as an avenue for 
any litigation but for the advancement of 
knowledge. Also, the research was not funded by 

the producing company rather it was funded by 
personal efforts of the authors. 
 

CONSENT  
 
As per international standard or university 
standard, patients’ written consent has been 
collected and preserved by the author. 
 

ETHICAL APPROVAL 
 
Ethical approval for the study has been taken 
from the institutional review board and ethical 
committee of Lahore General Hospital, Lahore 
(LGH/Uro/10135) 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES  
 

1. Islam Md Atiqul, et al. Antibiotic resistance 
pattern in children with UTI: A study in a 
Tertiary Care Hospital, Dhaka, 
Bangladesh. American Journal of 
Pediatrics. 2019;5(4):191-195. 

2. Akinjogunla OJ, Divine-Anthony O. 
Asymptomatic bacteriuria among 
apparently healthy undergraduate students 
in uyo, South-South, Nigeria. Annual 
Research and Review in 
Biology. 2013;213-225. 

3. Khalil R, et al. Phenolic acid profiling by 
RP-HPLC: Evaluation of antibacterial and 
anticancer activities of Conocarpus erectus 
plant extracts. Biol Clin Sci Res J. 2020;10.  

4. Nadeem U, et al. A sonographic evaluation 
of pediatric acute abdominal pain: A 
systematic review. Biological and Clinical 
Sciences Research Journal. 2021;1:e013-
e013.  

5. Bari Md Abdul, et al. Recent antibiotic 
sensitivity pattern of escherichia coli in 
urinary tract infection. TAJ: Journal of 
Teachers Association. 2017;30:61-65. 

6. Ahmad M, et al. Placental thickness and its 
correlation to gestational age estimated by 
foetal growth parameters-a cross sectional 
ultrasonographic study. Biological and 
Clinical Sciences Research 
Journal. 2021;1:e012-e012.  

7. Malik JA, Parveen K, Afzal M. Analysis of 
ethical based practice and attitude 
problems in healthcare providers: A sigle 
centric study. Biological and Clinical 



 
 
 
 

Sohail et al.; JPRI, 33(33A): 125-131, 2021; Article no.JPRI.70008 
 
 

 
130 

 

Sciences Research Journal. 2021;1:e020-
e020.  

8. Bari Md Abdul, et al. Recent antibiotic 
sensitivity pattern of escherichia coli in 
urinary tract infection. TAJ: Journal of 
Teachers Association. 2017;30(1):61-65. 

9. Malik A, et al. Assessment of controversial 
risk factors in development of breast 
cancer: a study from local population. 
Biological and Clinical Sciences Research 
Journal. 2021;1:e003-e003.  

10. Yerega Belete, Daniel Asrat, et al. 
Bacterial profile and antibiotic susceptibility 
pattern of urinary tract infection among 
children attending Felege Hiwot Referral 
Hospital, Bahir Dar, Northwest 
Ethiopia. Infection and drug 
resistance. 2019;12:3575. 

11. Khalid S, et al. Perception regarding self-
medication of antibiotics in general public 
sector university of southern punjab: A 
comparison between medical and non-
medical students. Biological and Clinical 
Sciences Research Journal. 2021;1:e005-
e005.  

12. Yerega Belete, Daniel Asrat, et al. 
Bacterial profile and antibiotic susceptibility 
pattern of urinary tract infection among 
children attending Felege Hiwot Referral 
Hospital, Bahir Dar, Northwest Ethiopia. 
Infection and drug resistance. 
2019;12:3575. 

13. Ashfaq F, et al. Therapeutic activities of 
garlic constituent 
phytochemicals. Biological and Clinical 
Sciences Research Journal. 2021;1:e007-
e007. 

14. Zahan Rozina Aktar, et al. Drug resistance 
pattern of the isolated organisms while 
treating UTIs. American Journal of 
Laboratory Medicine. 2020;5(2):47-54. 

15. Rashid MN, et al. Uterine artery doppler 
indices as predictive measures for the pre-
eclampsia and intrauterine growth 
restriction. Biological and Clinical Sciences 
Research Journal. 2020;1:e023-e023.  

16. Setu Sanjida Khondakar, et al. Study of 
bacterial pathogens in urinary tract 
infection and their antibiotic resistance 
profile in a tertiary care hospital of 
Bangladesh. Bangladesh Journal of 
Medical Microbiology. 2016;10(1):22-        
26. 

17. Hafeez MM, et al. An evidence based 
assessment of most common risk factors 
of myocardial infarction: analysis from a 
local population. Biological and Clinical 

Sciences Research Journal. 2020;1:e044-
e044.  

18. Hameed B, et al. Antibacterial and 
antifungal activity of fruit, seed and root 
extracts of Citrullus colocynthis plant. Biol 
Clin Sci Res J. 2020;33.  

19. Ishaque S, et al. Biosafety and biosecurity 
of lab and hospital acquired 
infections. Biological and Clinical Sciences 
Research Journal. 2021;1:e008-e008.  

20. Omer MA, et al. Diagnostic accuracy of 
ultrasound in detecting meniscal tears 
taking magnetic resonance imaging as 
gold standard. Biological and Clinical 
Sciences Research Journal. 2020;1:e040-
e040.  

21. Chudhary HRZ, et al. Risk assessment of 
non-conventional contributory factors in 
onset of diabetes mellitus type II. Biological 
and Clinical Sciences Research 
Journal. 2020;1:e036-e036.  

22. Tanvir Rabia, Rubeena Hafeez, Shahida 
Hasnain. Prevalence of multiple drug 
resistant Escherichia coli in patients of 
urinary tract infection registering at a 
diagnostic laboratory in Lahore 
Pakistan. Pak J Zool. 2012;44(3):707-12. 

23. Khalid A, et al. Predictive accuracy of 
cervical length in mid trimester on 
transabdominal ultrasound for cesarean 
section. Biological and Clinical Sciences 
Research Journal. 2020;1:e043-e043.  

24. Çaksen Hüseyİn, et al. Septic arthritis in 
childhood. Pediatrics 
International. 2000;42(5):534-540. 

25. Muratani Tetsuro, Tetsuro Matsumoto. 
Urinary tract infection caused by 
fluoroquinolone-and cephem-resistant 
Enterobacteriaceae. International journal of 
antimicrobial agents. 2006;28:10-13.  

26. Takahata Sho, et al. Molecular 
mechanisms of fosfomycin resistance in 
clinical isolates of Escherichia 
coli. International journal of antimicrobial 
agents. 2010;35(4):333-337. 

27. Mortazavi Fakhrossadat, Narges Shahin. 
Changing patterns in sensitivity of bacterial 
uropathogens to antibiotics in 
children. Pakistan Journal of Medical 
Sciences. 2009;25(5):801-805. 

28. Mahmood H, et al. Antioxidant activity of 
Syzygium aromatium and Cinnamomum 
verum seed extracts. Biological and 
Clinical Sciences Research 
Journal. 2021;1:e015-e015.  

29. Mady AF, et al. COVID 19 critical care 
training surge experience for physicians in 



 
 
 
 

Sohail et al.; JPRI, 33(33A): 125-131, 2021; Article no.JPRI.70008 
 
 

 
131 

 

riyadh health cluster one, Saudi Arabia. 
Biological and Clinical Sciences Research 
Journal. 2020;1:e041-e041.  
Turnidge JD. The pharmacodynamics of β-
lactams. Clinical infectious diseases. 
1998;27(1):10-22. 

30. Ghorashi Ziaaedin, et al. Demographic 
features and antibiotic resistance                   

among children hospitalized for urinary 
tract infection in northwest Iran.                   
Infection and drug resistance. 2011;4:                 
171. 

31. Amir B, et al. culturing, identification and 
drug resistance of mycobacterium 
tuberculosis in sputum specimen. Pak J 
Intens Care Med. 2021;2021(1):e003.

 

© 2021 Sohail et al.; JPRI This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 
Peer-review history: 

The peer review history for this paper can be accessed here: 
http://www.sdiarticle4.com/review-history/70008 


