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Clinical Characteristics of Febrile UTI First Developed Over 
5 Years of Age

Purpose: Febrile urinary tract infection (UTI) is one of the commonest bacterial 
infections in children. The purpose of this study is to investigate the clinical cha
racteristics of the first episode of febrile UTI occurring in children over 5 years com
pared to those in infants younger than a year. 
Methods: We retrospectively reviewed the medical records of 10 patients over 5 
years, having febrile UTI, and 25 controls under 1 year. Clinical characteristics in
cluding symptoms at admission, the time interval between symptom onset and 
hospital visit and/or diagnosis, duration of fever, urinalysis, and other laboratory 
and imaging test results were compared between the two groups.
Results: Most patients in the control group showed only high fever at the time of 
presentation to the hospital. However, 60% of the case group had fever along with 
gastrointestinal (GI) symptoms such as abdominal and flank pain, vomiting, as 
well as relatively mild pyuria. The case group showed a longer duration between 
symptom onset and hospital visit and/or diagnosis.
Conclusions: Delay in diagnosis and initiation of treatment of UTI increases the 
risk of permanent renal scarring and associated complications. Therefore, early 
diagnosis and treatment of febrile UTI is vital for very young infants, as well as child
ren considering that febrile UTI could be an important cause of febrile illness in 
children over 5 years.
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Introduction

Febrile urinary tract infection (UTI) is one of the most common bacterial 
illnesses in children. As febrile UTI may lead to acute renal parenchymal da­
mage, possible permanent renal scarring, decreased renal function and end-
stage renal disease, early diagnosis and treatment are important. The majority 
(over 70-80%) of febrile UTI during childhood is known to occur in the first 
year of life with a male predominance1,2). Infants are more likely to have febrile 
UTI than elderly due to immune system immaturity, high incidence of sys­
temic infections, and anatomical anomalies of urinary tract3). One of the 
reasons of male predominance in infants is high incidence of urinary tract 
anomalies such as vesicoureteral reflux (VUR)4).

Children with UTI present various symptoms and signs depending on age. 
Generally, infants under 1 year of age have non-specific symptoms such as 
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fever, vomiting, lethargy, poor oral intake, and diarrhea.
Contrastively, children older than 5 years are known to 
have specific and localized symptoms and signs associated 
with UTI such as tenderness on costovertebral angle, uri­
nary frequency, dysuria, and urinary urgency, as well as 
fever. As the prevalence of UTI in infants under 1 year of 
age is high, but they usually present non-specific clinical 
symptoms, most of pediatricians preferentially perform 
urinalysis to rule out UTI in infants with fever5). Addition­
ally, for this reason, there have been various reports on the 
clinical symptoms and early diagnosis of UTI in infants 
under 1 year of age6). However, in the cases of older children, 
sometimes, the first episode of febrile UTI is difficult to 
diagnose. Especially, if they present gastrointestinal symp­
toms such as abdominal pain or vomiting with fever, many 
physicians tend to underestimate the possibility of febrile 
UTI in comparison to the cases of infants. As a result, per­
forming urinalysis may be delayed.

This study was performed to investigate the clinical ma­
nifestations of first UTI developed from children over 5 
years of age and apply proper diagnosis and therapeutic 
process of the first episode of febrile UTI according to the 
age difference. 

Material and methods

We reviewed the medical records of 10 patients with the 
first episode of febrile UTI developed over 5 years of age 
and 25 patients under 1 year of age as controls, the common 
age for febrile UTI, retrospectively. The patients were 
admitted to Kyungpook National University Children’s 
hospital between January 2013 and June 2016.

Clinical characteristics included main symptoms at the 
admission, the time from symptom onset to the hospital 
visit and diagnosis, the duration of fever, urinalysis and 
imaging test. The degree of pyuria was classified as mild 
and severe pyuria according to the number of WBC in the 
urinalysis. Severe pyuria was defined as showing a WBC 
count of 20 or more. In contrast, mild pyuria was defined 
as showing a WBC count less than 20. UTI diagnosis was 
based on fever (axillary temperature ≥38℃) and positive 
urine culture, defined by a single microorganism present 
no less than 105 colony-forming unit (CFU)/mL  in a spe­

cimen obtained via catheterization, bag urine or clean 
voided midstream urine or no less than 103 CFU/mL in su­
prapubic collection. Moreover, febrile UTI was considered 
if there are positive findings of acute pyelonephritis (APN) 
in renal ultrasonography or abdominal CT even though 
they showed negative urine culture results. Patients with 
previous histories of UTI were excluded.

Renal ultrasonography (USG) and technetium-99m-
labeled dimercaptosuccinic acid (DMSA) scintigraphy were 
performed in all patients of control group. Voiding cyst­
ourethrography (VCUG) was performed on patients of 
control group who showed a renal parenchymal lesion in 
DMSA renal scintigraphy. In case group, renal USG or ab­
dominal CT was performed selectively according to the 
clinical severity and the usefulness of differential diagnosis. 
DMSA renal scintigraphy was performed in all patients of 
case group. VCUG was selectively performed on the pati­
ents of case group with positive DMSA renal scintigraphy 
results which showed renal parenchymal damage, con­
sidering clinical features, age, and ease of test.

The criteria for renal abnormality in renal USG were as 
follows; increase in renal size, presence of hydronephrosis, 
focal or diffuse change of parenchymal echogenicity (hy­
per-echogenicity or hypo-echogenicity) and loss of corti­
comedullary differentiation. The criteria for renal abnor­
mality in abdominal CT were as follows; attenuation change 
due to edema or hemorrhage, renal abscess, renal size 
change and urinary tract obstruction. The abnormal fin­
dings in DMSA renal scintigraphy were as follows: focal or 
diffuse areas of decreased uptake of labeled DMSA or dif­
fusely decreased uptake in an enlarged kidney. The degree 
of vesicoureteral reflux was classified as I, II, III, IV, and V 
according to the international ref lux study committee 
classification.

All results were analyzed with t-test for continuous vari­
ables and chi-square test for categorical variables using 
SPSS (Version 10.0). A P-value of less than 0.05 was con­
sidered statistically significant.

Results

The mean age of the control group was 0.4±0.2 years. In 
patients under 1 year of age, the prevalence of febrile UTI 
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was higher in males (n: 18, 72%) than in females (n: 7, 28%). 
The mean age of the case group was 9.4±3.7 years. In pati­
ents over 5 years of age, prevalence of first episode of febrile 
UTI was significantly higher in female (n: 9, 90%) than 
males (n: 1, 10%) (Table 1).

All the patients in control group showed only symptom 
of high fever at the time of hospital visit. In comparison, 
60% of the case group showed gastrointestinal symptoms 
such as abdominal pain, flank pain and vomiting as well 
as fever. In case group, 3 of the patients showed urinary 
symptoms such as urinary frequency, dysuria, urgency, 

hematuria at the time of diagnosis (Table 1). In case group, 
one of the patients showed nocturnal enuresis and two of 
the patients showed constipation as underlying disease or 
accompanying symptoms before febrile illness. However, 
there were no other urinary symptoms such as urinary 
frequency or urinary incontinence which associated with 
bladder function before the onset of febrile illness. In 80% 
of patients in control group, severe pyuria with WBC> 20/
HPF was observed. On the other hand, only 40% of patients 
in case group showed pyuria with WBC>20/HPF and 40% 
of patients in case group showed mild pyuria with <20/
HPF (Table 1). 

The mean duration from symptom onset to hospital visit 
(2.4±1.3 vs 1.6±0.9 days, P<0.05), from symptom onset to 
final diagnosis (2.8±1.6 vs 1.6±0.9 days, P<0.05), and of fever 
lasting (2.0±0.9 vs 1.3±0.5 days, P<0.05) was significantly 
longer in case group than control group (Table 2 and Fig. 1).

One of the control group patients showed urinary tract 
anomalies on abdominal CT. No urinary tract anomalies 

Table 1. Baseline Characteristics of the Patients
Control 
group 
(n=25)

Case
group
(n=10)

P-
value

Age (years) 0.4±0.2 9.4±3.7

Sex (male/female) 18/7 1/9

Symptom at diagnosis

Fever (axillary temperature ≥38℃) 25/25 10/10

  Abdominal pain 0/25 2/10 <0.05

  Flank pain 0/25 3/10 <0.05

  Vomiting 0/25 3/10 <0.05

  Urinary symptoms (frequency/
   dysuria/urgency/hematuria)

0/25 3/10

Degree of pyuria in urinalysis

  WBC>20/HPF 20/25 (80%) 6/10 (60%)

  WBC<20/HPF   5/25 (20%) 4/10 (40%)

Abbreviations: WBC, white blood cell count; HPF, high-power field.
Values: Mean±Standard deviation.
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Fig. 1. Comparison of clinical manifestations of patients between age groups.

Table 2. Clinical Manifestations of Patients
Mean time(days) Control group Case group P-value

A. To visit hospital after 
 symptom onset 

1.6±0.9 2.4±1.3 <0.05

B. Duration of fever 1.3±0.5 2.0±0.9 <0.05

C. To final diagnosis  after 
 symptom onset

1.6±0.9 2.8±1.6 <0.05

Values: Mean±Standard deviation. 
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were found in the case group, and there was no statistical 
significance between two groups. DMSA renal scintigraphy 
was performed on all patients with confirmed UTI. 9 of 
control group subjects (36%) and 7 of case group (70%) 
showed abnormal DMSA scintigraphy results, respectively. 
The incidence of renal parenchymal damage was relatively 
higher in the case group, but there was no statistical signi­
ficance. VCUG was performed in 12 of 25 control subjects, 
and VUR was found in 2 of them. And VCUG was per­
formed in 4 of 10 case subjects, and VUR was found in 2 of 
them. The prevalence of VUR was relatively higher in the 
case group, but there was no statistical significance (Table 3).

Discussion

The prevalence of UTI in children under 2 years presen­
ting fever has been the subject of several large prospective 
study and a meta-analysis4,7,8). The overall prevalence of 
UTI is approximately 7 percent in febrile infants and young 
children. Among febrile infants less than 1 year of age, the 
prevalence of febrile UTI in male and female was 27.5% and 
21.5%, respectively. In the pooled analysis of four studies 
that included children under 19 years -most of them were 
older than 2 years- and had urinary symptoms and/or fever, 
the prevalence of UTI was 7.8 percent. In elderly children 
who were toilet-trained, the majority of febrile UTI de­
veloped in female, and clinical symptoms were different 
depending on their age. Generally, infants under 1 year of 
age have non-specific symptoms such as fever, vomiting, 
lethargy, poor oral intake, and diarrhea. Contrastively, 
children older than 5 years are known to have specific and 

localized symptoms and signs associated with UTI such as 
tenderness on costovertebral angle, urinary frequency, 
dysuria, and urinary urgency, as well as fever9,10). However, 
febrile UTI was difficult to diagnose due to non-specific 
symptoms in elderly children as well as infants. 

In this study, although most of patients in control group 
showed only high fever at the time of hospital visit, diag­
nosis of UTI was done promptly because many physicians 
have preferentially considered the possibility of UTI as the 
common reason of fever in infants. In comparison, 60% of 
the case group showed GI symptoms as well as fever, so uri­
nalysis tended to be delayed and early diagnosis was often 
difficult because it was likely to be confused with other 
febrile diseases.

Comparing urinalysis at the time of diagnosis, 80% of 
infants under 1 year of age showed severe pyuria with WBC 
>20/HPF, while 40% of children after 5 year of age had 
relatively mild pyuria with WBC <20/HPF. In this study, 
milder pyuria in case group than control group might be 
related to the severity of dehydration due to the different 
amount of fluid intake or the previous use of antibiotics 
before diagnosis. In this study, many of children over 5 years 
of age had a higher use of antibiotics prior to diagnosis of 
UTI because they often visited hospitals after using empi­
rical antibiotics for other infections due to non-specific 
symptoms and lower possibility of UTI.

In case group, the mean duration to visit the hospital 
after symptom onset was significantly longer than that of 
infants under 1 year of age. This may be related to the time 
spent on empirical antibiotics use or conservative treat­
ment in primary care center before diagnosis of UTI due 
to non-specific symptoms. The difference in hospital visit 

Table 3. Imaging Test Results
Negative Positive Total Ratio of positive results (%)

Anomalies of urinary tract on renal USG or Abdominal CT

  Control group 24 1 25 4

  Case group 10 0 10 0

DMSA renal scintigraphy

  Control group 16 9 25 36

  Case group 3 7 10 70

VCUG

  Control group 10 2 12 17

  Case group 3 2 5 40

Abbreviations: USG, ultrasonography; CT, computed tomography; DMSA, dimercaptosuccinic acid; VCUG, voiding cystourethrography.
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rates or admission criteria between infants and elderly 
children can also be considered as possible causes.

The mean duration to final diagnosis after symptom 
onset and fever duration after visiting hospital was signifi­
cantly longer in the case group. This means that it takes a 
longer time to visit the hospital and accurate diagnosis and 
proper treatment are delayed in case group. In previous 
studies, fever duration, peak fever and therapeutic delay 
time have been reported to be important predictive factors 
of acute photon defect and renal scar formation in DMSA 
renal scintigraphy11-15). Acute inflammatory reactions, such 
as toxic metabolite release from infiltrating polymorpho­
nuclear leukocytes, have been observed to damage the renal 
tissue, and the duration of the reaction may determine the 
severity and extent of the lesions16). The degree of acute in­
flammatory reaction prior to initiation of proper treatment 
is associated with renal tissue damage and ultimate scar 
formation11). However, most studies on the association of 
early diagnosis and therapeutic delay with renal scar for­
mation focused on infants under 1 year of age. Research 
on elderly children is relatively inadequate.

DMSA renal scintigraphy is the most widely used sensi­
tive test for the detection of renal parenchymal damage in 
febrile UTI. Previous studies have reported that duration 
of fever, blood leukocyte count and higher C-reactive pro­
tein level were correlated with the development renal scars 
11). Previous study reported that females and children older 
than 1 year presented with significantly higher rates of ab­
normal DMSA scintigraphy result and VUR presented by 
VCUG2,15,17).

The correlation between age and renal scar formation has 
not been consistently reported among studies. In previous 
studies, younger infants have been reported to be more 
susceptible to renal scar formation because of weak resis­
tance to infection. However, recent studies of DMSA scinti­
graphy follow-up reported that children over 1 year of age 
are more likely to develop renal scar after initial UTI17,18).
Benador et al. reported that renal scar formation was more 
common in children above 1 year of age than those below 
this age13). Kim et al. reported a significantly high positive 
rate of abnormal DMSA findings in older children who 
were clinically suspected for APN, particularly older than 
1 year of age2). This is thought to be due to the progressive 
renal damage from reinfection and previous unrecognized 

UTI without treatment. In our study, the relative high in­
cidence of acute cortical defects in elderly children is similar 
to the results of previous studies even though there were 
no statistically significant differences. 

Renal parenchymal damage caused by febrile UTI may 
be reversible and all renal damages do not ultimately lead 
to scar. However, delay of diagnosis and treatment initiation 
of UTI increases permanent renal scarring and associated 
complications. Therefore, early diagnosis and treatment 
initiation of febrile UTI are important for all ages including 
infant and elderly children. As infants under 1 year of age 
show ambiguous symptoms and difficulties to diagnose, 
there have been many studies about the necessity of early 
diagnosis and treatment at this age. However, in this study, 
we retrospectively investigated cases of febrile UTI first 
diagnosed in the children over 5 year of age and we have 
identified the clinical characteristics at this age: 1) Early 
diagnosis is difficult to make because most of the patients 
had fever and other nonspecific symptoms 2) Diagnosis 
becomes more ambiguous with the use of empirical anti­
biotics because of misdiagnosis of other infectious disease 
in primary care 3) Initiation of treatment is delayed 4) For 
this reason, risk of renal damage in the DMSA scintigraphy 
is relatively high. Additionally, even if clinical features are 
not severe, abnormal findings are often seen on imaging 
such as abdominal CT, DMSA scintigraphy, VCUG. For 
this reason, imaging evaluation should be actively per­
formed in elderly children with febrile UTI.

This study has some limitations. First, this study was a 
single-center based, so the number of registered patients 
was relatively small. Second, there was the possibility of 
selection bias because control group was partially com­
posed of infants with clinical course of typical UTI. Third, 
it was hard to do invasive procedure such like VCUG to 
older children such as adolescent girl.

Febrile UTI may cause significant febrile illness over 5 
year of age, so attention and concern of parents and pedia­
tricians are demanded.
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