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Original Article
Clinical Spectrum of Recurrent Urinary Tract 
Infections in Children

Background and Aim: Urinary tract infection (UTI), is a common bacterial infection in 
pediatric group, can be easily diagnosed, but its recurrence can indicate underlying serious 
anatomical defects of the urogenital tract, leading to acute morbidity and chronic medical 
condition, such as hypertension and renal insufficiency.

Objective: To know the clinical spectrum and the frequency of recurrent UTI among children 
visiting our hospital. 

Methods: This prospective study was conducted during the period from April 2020 to March 
2021, in the department of pediatrics and pediatric nephrology, Governmental Medical 
College, Srinagar. All children aged between 6 months to 18 years presenting with a history 
of recurrent urinary tract were included in the study. A detailed history, relevant clinical 
examination, and the ultrasonography of kidney ureters and bladder (USG KUB) followed 
by voiding cystourethrography (VCUG), were carried out and subsequently analyzed. 

Results: A total of 38 patients with recurrent UTI were evaluated during one year. The 
commonest age group was 6 months to 2 years (68%), with female preponderance (F: M 
3.2:1). Urine culture grew E. coli in 95% of patients, while USG abnormalities and the 
presence of vesicoureteral reflux (VUR) on voiding cystourethrography (VCUG) were seen 
in 14 patients (36%).

Conclusion: Recurrent UTI are common between 6 months to 2 years, and E coli is the most 
common cause. Children with the past history of UTI seem more predisposed to have another 
E.coli-associated UTI.
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Introduction

TI is one of the most common bacterial 
infections among children with an occur-
rence rate of 8.4% in girls and 1.7% in 
boys in the first 6 years of life [1]. The fre-

quency of UTI recurrence is 30% according to published 
research [2, 3]. UTI and its possible recurrence may be 
the first symptom of some serious underlying congenital 
anomaly of the kidneys and urinary tract (CAKUT), of 
which vesicoureteral reflux (VUR) is the most preva-
lent. It is an established fact that VUR is associated U

https://journals.sbmu.ac.ir/jpn
https://orcid.org/0000-0001-6690-0632
https://orcid.org/0000-0002-6609-7955
https://orcid.org/0000-0003-1392-3552
https://orcid.org/0000-0002-1925-863X
https://orcid.org/0000-0001-8005-2537
https://orcid.org/0000-0002-0083-9645
mailto:aashraf05@gmail.com
mailto:aashraf05@gmail.com
https://journals.sbmu.ac.ir/jpn
https://doi.org/10.22037/jpn.v10i4.41116
https://journals.sbmu.ac.ir/jpn
http://jhygiene.muq.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en


176

Autumn 2022. Volume 10. Number 4

with an increased risk of recurrent UTI and renal scar-
ring [4, 5]. However, other factors, such as bladder and 
bowel dysfunction (BBD), and poor immunity may play 
a crucial role in the recurrence of UTI [6-8]. Transient 
damage to the kidneys and hospitalization rates occurs 
in about 40% of children with UTI [9], while permanent 
damage can occur in about 5% even following a single 
infection [10]. Due to the paucity of data regarding the 
occurrence of recurrent UTI among children in this geo-
graphical area, the present study was conducted.

Materials and Methods

This study was conducted between March 2020 and 
February 2021 in children aged 6 months to 18 years pre-
senting with fever ≥100.4F without any localizing sign 
(s), or those referred to a pediatric nephrology outpatient 
clinic. By definition, recurrent UTI was considered by 
the presence of a positive urine culture report plus clini-
cal features two or more weeks after the termination of 
therapy for the first UTI [11]. All children with human 
immunodeficiency virus, congenital immunodeficien-
cies, sickle cell disease, neurogenic bladder 

and paralytic syndromes, chronic renal disease, renal 
calculi, and central nervous system malformation were 
excluded. USG kidneys and voiding cystourethrography 
(VCUG) were performed on all children. On the USG of 
Kidneys ureters and bladder, an anteroposterior pelvic 
diameter >10 mm was defined as hydronephrosis, and a 
diameter of 7–10 mm was defined as mild dilatation of 
the upper urinary tract. VUR was graded as I to V based 
on VCUG. [12]. 

 Based on history and physical examination, a clinical 
diagnosis of suspected UTI, or recurrent UTI was made. 
The urine samples were collected in sterile containers 

and sent for dipstix, microscopy, culture, and sensitivity 
within 1 hour of sample collection. In the age group of 
6 months to 2 years, urine was collected by either supra-
pubic aspiration or through transurethral catheterization, 
and in >2 years transurethral catheterization or clean 
catch midstream urine collection method was employed. 
Urine was refrigerated, if not plated within one hour. Ten 
to 15 mL of urine was centrifuged at 2000 rpm for 5 min-
utes and a wet preparation of the sediment was examined 
using a×40 objective microscope. The presence of any 
bacteria per high power field (HPF) and pyuria (more 
than 5 white blood cells [WBCs] per high power field 
[HPF]) was regarded as significant and suggestive of 
UTI, and urine was sent for culture and sensitivity. After 
24 hours of incubation under aerobic conditions at 30°C, 
bacterial colony growth was assessed. All plates were in-
cubated at 30°C and examined for growth according to 
microbiological protocols for two days. A positive result 
was obtained according to the diagnosis criteria for UTI 
as shown in Table 1. 

Results 

A total of 38 patients with recurrent UTI were evaluated 
in one year. The most common age group involved was 
between 6 months to 2 years (68%), with female prepon-
derance (F:M 3.2:1). E.coli was the most common organ-
ism isolated, while USG abnormalities and the presence 
of VUR on micturating cystourethrogram (MCUG) were 
observed in 14(36%) each. Grade III-IV VUR was the 
most common grade 6(42%) observed VUR. Table 2 
presents the detailed characteristic of the patients:

Table 1. Urinary tract infection (UTI) diagnosing criteria in children [13].

Collection Method Colony Count (CFU/mL) Probability of Infection (%)

Supra-pubic aspiration (SPA) Any growth >99%

Trans-urethral catheterization
>105 95%

104–105 Infection likely

Clean-catch midstream void

>104 (boy) Infection more likely

≥105 (girl) (3 specimens) 95%

≥105 (girl) (2 specimens) 90%

≥105 (girl) (1 specimen) 80%

CFU: Colony-forming units.
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Statistical analysis

 Data were entered in a Microsoft Excel spreadsheet, 
numbers and percentages were calculated and relevant 
interpretations were drawn when required. 

Discussion

From short-term morbidity to permanent kidney dam-
age, UTI is associated with variables, such as age, gen-
der, race, and circumcision status, which are believed 
to alter the risk of its recurrence. In the present study, 
the male-female ratio was 1: 3.2, and children aged 2-8 
years were the most commonly affected which is consis-
tent with the published literature.

We observed 36 patients (95%) had UTI due to coloni-
zation of E. coli, while one patient (2.5%) grew Entero-
coccus and Klebsiella each in their urine cultures. De-
spite protocolized management and careful follow-up, 
UTIs relapsed in 7(18%) of children, which was quite 
similar to the study conducted by Hannula et al. [14]. 
The preponderance of E. coli among the studied popula-
tion implies that these children were predisposed more to 

E. coli infection than any other organism. This is similar 
to the observations made by Alberici et al. [15], where E. 
coli was isolated from 84% of patients with UTI. Fim-
briae of E. coli help it to adhere to the uroepithelium, 
even in the presence of adequate urine flow, which is 
the main defense of the urinary tract against UTI [16]. 
Since we excluded the patients associated with major 
congenital anomalies of kidneys and urinary tract with 
higher numbers of organisms other than E. coli, a pattern 
is quite similar to the observations of Alberici et al. [15]. 

The possibility that one UTI may predispose to another 
UTI, due to defective urothelium repair of a previously 
affected child, requires more robust studies. Despite re-
current UTI, we did not encounter deterioration of renal 
functions, which is quite similar to the Swedish popula-
tion-based study that found no significant deterioration 
in renal function in patients with a history of childhood 
UTI. However, UTI recurrence rates dropped signifi-
cantly after surgical intervention, which is similar to the 
observations made by Williams et al. in their systematic 
review [17], where febrile UTI recurrences dropped but 
did not achieve a reduction in the risk of new renal in-
jury. In a few meta-analyses comparing surgical correc-
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Table 2. Patient characteristics of studied population

Variables Characteristic of Patients No. (%)

Age
6 months-2 years 26(68.5)

2 years 12(31.5)

Gender
Male 9(23.7)

Female 29(76.3)

Blood pressure
Normal 32(84)

High 6(16)

Past history of UTI
2 or <2 8

>2 3

Organism isolated

E-Coli 36(94.7)

Klebseilla 1(2.6)

Proteous

Staphylococcus

Pseudomonas

Enterococcus 1(2.6)

Other
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tion of VUR to antimicrobial prophylaxis only, the risk 
of non-febrile UTI recurrence or renal scar formation did 
not differ significantly between the surgical and medical 
groups. Nevertheless, it is essential here to mention that 
the surgical ureteric reimplantation has a success rate 
of 97%–99% [18] for correcting primary VUR, while 
combined surgery plus antibiotic prophylaxis reduced 
the risk of recurrent febrile UTI by 57% compared to 
antibiotics alone [17]. Patients with more than 2 recur-
rent UTIs had higher BP, proved by 24-hour ambulatory 
BP, who underwent surgical intervention and were put 
on calcium channel blockers till the last follow-up. This 
is similar to the observations made by Jacobson et al. and 
Goonasekaera et al. [19, 20], but not consistent with the 
study by Wennrstom et al. who did not report any differ-
ence in BP [21].

Limitations: Since it is a smaller study, our findings 
cannot be generalized, b) we did not have long-term fol-
low-up, c) no comment exists on nuclear imaging reports 
of the recurrent UTI patients.

Conclusion

 Recurrent UTI is common between 6 months to 2 
years, and E. coli is the most common cause. Children 
with a history of UTI seem more predisposed to have 
another UTI with E. coli. 
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Variables Characteristic of Patients No. (%)

Vesicoureteral reflux grade

I-II 3(7.8)

III-IV 6(15.8)

V 5(13.1)

USG-KUB

Normal 24(63.1)

Abnormal 14(36.9)

HDN 7(36.9)

Dilated ureter 4(10.5)

Trabeculated bladder -

Renal Hypo-dysplasia -

Solitary kidney 1(2.6)

Ureterocele/diverticula 1(2.6)

Duplex system 1(2.6)

Surgical intervention
Ureteral transplantation 3(7.8)

Unilateral nephrouretrectomy 1(2.6)

Abbreviations: UTI: Urinary tract infection; USG-KUB: Ultrasonography of kidney, ureter, and bladder; HDN: Hemolytic 
disease of the newborn.
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