Austin Journal of Urology

Research Article

Open Access @

(Pustin Publishing crou

Evaluation of Asymptomatic Bacteriuria and Pyuria in
Diabetic Children Referred to Children's Medical Center

In 2017-2016

Abdolrahim Poor Heravi S'?, Abdollahzadeh

M?, Jawula Salisu W2, Rahimkhani M?* and Ali
Taheri*

'Student’s Scientific Research Center, Tehran University
of Medical Sciences, Iran

2Department of Lab Medical Sciences, Faculty of Allied
Medical Sciences, Tehran University of Medical Sciences,
Iran

School of Nursing and Midwifery, Tehran University of
Medical Sciences, International Campus, Iran

*Corresponding author: Monireh Rahimkhani,
Department of Lab Medical Sciences, Faculty of Allied
Medical Sciences, Tehran University of Medical Sciences,
Tehran, Iran

Received: February o1, 2018; Accepted: May 10, 2018;
Published: May 21, 2018

Introduction

Abstract

Objectives: The rate of diabetes is increasing among children lately. Studies
show that the rate of asymptomatic bacteriuria and pyuria are higher among
diabetic children than non-diabetics. The aim of this study was to evaluate
asymptomatic bacteriuria and pyuria among diabetic children.

Methods: Between 2015- 2016, one hundred and twelve (112) diabetic
children aged15 years and below that were referred to Children’s Medical Center
hospital in Tehran were included in this study. Participants filled a questionnaire
form which sought to take their biographic data, current FBS and HbA1C levels.
Their blood and urine samples were taken and tested for FBS, HbA1C, Urine
Culture (U/C), and Urine Analysis (U/A).

Results: The mean FBS and HbA1C were 278.02+139.04 mg/dL and
10.24%, respectively. The present study showed that 12 (10.7%) participants
have positive urine culture result (= 105 cfu/ml), and 10 (83.3%) out of this
population were females, with 2 (16.7%) being males. Additionally, pyuria and
asymptomatic bacteriuria were seen in 15 (13.4%) and 41 (36.4%) participants,
respectively.

Conclusion: Based on the results of this study, bacteriuria especially
ASB and pyuria are more prevalent among diabetic children. The study shows
10.7% of participants had positive urine culture, indicating the presence of UTI.
However, they did not show any significant signs and symptoms, suggesting
ASB. In addition, occurrences were more frequent among females than males.
Regular screening for pyuria and asymptomatic bacteriuria in diabetic children
could help diagnose and prevent urinary tract infections.

Keywords: Asymptomatic bacteriuria; Pyuria; Diabetic children; Urinary
tract infection

urine samples [9].

Bacteriuria is the presence of bacteria in urine. A positive urine
culture (210° cfu/ml) is a confirmatory test but must be detected in two
consecutive specimens [1]. Bacteriuria could present as symptomatic
or asymptomatic. In Asymptomatic Bacteriuria (ASB), the symptoms
of urinary tract infection (dysuria, frequent urination, fever) are
absent. Asymptomatic bacteriuria is most prevalent among females,
especially during pregnancy, the aged, in neurogenic bladder diseases,
during hemodialysis, and among patients with urinary catheters [2].
Asymptomatic bacteriuria is reported higher in developing countries
than developed countries [3,4].

A study by Salem, M., et al. shows that the prevalence of ASB
in diabetic children is higher than it is in nondiabetics [5] and the
prevalence of ASB in children was found to be 6% [6]. Furthermore,
urinary tract infections occur more often in diabetic patients than
nondiabetic individuals [7]. Urinary Tract Infection (UTI) is a
common bacterial infection with accessible treatment [8] and often
accompanied by bacteriuria and pyuria. Pyuria is a term used to
describe the presence of 10 or more white blood cells (WBC/mL) in

The most important known risk factor of ASB, is diabetes mellitus
[10]. Diabetes refers to a group of chronic metabolic diseases which
is classified by ADA (American Diabetes Association) as Type 1 or
type 2. Other specific types are gestational diabetes, diabetes LADA,
diabetes insipidus and juvenile diabetes [11]. Type 1 diabetes (also
called insulin-dependent) is basically an autoimmune disease,
causing damage to the beta cells of pancreatic islets of Langerhans
which produce insulin. This damage occurs faster in children than
in adults. It could also result from multiple genetic predispositions
and non-genetic factors which haven’t been defined clearly [12].
The prevalence of type 1 diabetes varies based on demographics.
In Europe, the highest and the lowest rates of type 1 diabetes
were reported from Finland and Balkan respectively [12,13]. The
prevalence of type 1 diabetes is increasing rapidly worldwide, and
its related risk factors are becoming issues of concern [14,15]. The
IDF (International Diabetes Federation) estimates there will be 592
million diabetic patients by 2035 in the world [16].

The prevalence of diabetes type 2 is increasing among children
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Figure 1: Description of FBS prevalence among diabetic children that were
referred to children’s medical center 2016-2017.
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Figure 2: Description of HbA1C prevalence among diabetic children that
were referred to children’s medical center in 2016-2017.

[17], and often characterized by insulin resistance and impaired
glucose-stimulated insulin secretion [18,19]. It is estimated that by
2040, the prevalence of type 2 diabetes will be 642 million globally
[20].

The present study was to determine the prevalence of
asymptomatic bacteriuria and pyuria in diabetic children and to
provide statistical records according to the findings, in order to
understand if there is any relation between both factors. With this,
we could compare results of other countries to arrive at suitable
solutions for the timely diagnosis and initiation of effective measures
in reducing the numerous problems patients face.

Materials and Methods

Inclusion criteria: Between 2015 and 2016, 112 diabetic children
aged 15 years and below that had been referred to Children’s Medical
Center Hospital in Tehran were included in this study to evaluate
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Figure 3: Description of distribution of the bacteria in urine samples among
diabetic children that were referred to children’s medical center 2016-2017.
(1= non, 2= few, 3=moderate, 4=severe)

their ASB and Pyuria. Diabetic children with FBS higher than 110
mg/dL and with 6% or higher hemoglobin Alc (HbA1C) were also
included

Exclusion criteria

Non diabetic children were excluded from the study. Participants
filled a questionnaire form which seeks their biographic data, current
FBS and HbAI1C levels. Their blood and urine samples were taken
and tested for FBS, HbA1C, Urine Culture (U/C), and Urine Analysis
(U/A).

FBS was measured using pars azmoon kit (Iran). U/A parameters
were analyzed by urine tapes (Bahar A fshan, Iran). Conventional
microscopy method was used for observing the microscopic
parameters. General culture medium for urine culture included
Blood agar, Macconkey agar, and EMB agar. Differential tests were
performed on Triple Sugar Iron agar (TSI), SIM agar, Citrate agar,
Urea agar, MR- VP agar, and Bile sculin agar.

Statistical analysis

Statistical package for social sciences (SPSS v.21, IBM Inc,
Chicago, IL, USA) software was used to analyze the data. Quantitative
variables were described as mean and standard deviation while
qualitative variables were described as frequencies and percentages.

Ethical considerations

The study was approved by the Ethics Committee of Tehran
University of Medical Sciences (Ethics number: 32822-61-04-
95). Participants answered the questionnaire anonymously and
participation in the study was voluntarily.

Results

112 diabetic children with mean age of 9.08+3.2 were studied. 53
(47.3%) males and 59 (52.7%) females. The minimum and maximum
ages were 1 and 15 years old. The mean FBS and HbAIC were
278.02+139.04 mg/dL and 10.24 %, respectively (Figure 1).

Few bacteria (1-3 bacteria/hpf) were seen in 30.4% of urine
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samples examined, 6.3% had moderate (>4 bacteria/hpf) and severe
(230 bacteria/hpf) bacteria in their urine samples (Figures 2 and 3).

We found that 12 (10.7%) urine samples for culture tested
positive (>10° cfu/ml). Of this, 10 (83.3%) were females and 2 (16.7%)
were males.

Pyuria (210 WBC/mL) was seen in 15 (13.4%) urine samples, of
which 12 (80%) were females and 3 (20%) were males.

The microorganisms diagnosed were from Enterobacteriaceae
family; however, the commonest microorganism was Escherichia coli
(E. coli) species.

There was a significant correlation between age and number of
WBC’s seen in the urine samples (P value= 0.004, r= 0.270). Higher
number of WBC was seen more in patients with ASB (p value< 0.05).

Discussion

The aim of this study was to assess the rate of ASB and pyuria,
and to identify the impact diabetes has on these two factors among
diabetic children. The study showed that presence of bacteria in urine
samples among diabetic children was high (about 36.7% of studied
participants) and from this population 36.5% had pyuria. Patients
with diabetes mellitus are more susceptible to urinary tract infection
than non-diabetics and also asymptomatic bacteriuria is prevalent
among this population [21].

Of the total urine samples tested for culture, 10.7% were positive,
with the corresponding participants not showing any signs or
symptoms of urinary tract infections, indicating the prevalence of
asymptomatic bacteriuria among this group. In other words, 29% of
diabetic children who had bacteria in their urine also had ASB.

We also found that 83.3% of patients with ASB were females,
suggesting a higher prevalence rate than in males. This is consistent
with previous studies that found that urinary infections in diabetic
females is higher (9-20%) than in males (3-11%) [22]. Another study
reported the prevalence of bacteriuria among children (under 14
years old) to be 29%, of which 51% of participants had pyuria [13].

Urinary tract infection is one of the most prevalent bacterial
infections in the primary care level and can easily be transmitted
among children. Also, it is the most commonly reported nosocomial
infection [23]. According to WHO, 17 to 29 million dollars is spent
on nosocomial infections annually, of which 39% of this is spent on
urinary tract infections [24].

Appropriate diagnosis of asymptomatic bacteriuria will prevent
wrong usage of antimicrobials and antibiotics and eventually save
excessive treatment cost [25].

In our study, Escherichia coli was the commonest microorganism
detected in laboratory tests which in other studies is reported to cause
80% of urinary infections [26].

Urinary tract infection in children can cause parenchymal kidney
disease, kidney fibrosis, and growth retardation [26].

Studies show that while the rate of diabetes among children in
Iran is increasing, about 4% of healthy non-diabetic adults in Tehran
join the prediabetic population annually [27].

Yeshitela, B. et al. reported in a cohort study that 10.9% of diabetic
patients had urinary infections [28]. The prevalence of bacteriuria
among Iranian women has also been reported to be 20% [29].

ABS has been seen in 1% of full-term infants, 3% of premature
infants, and 2% of school-age girls in healthy conditions without
diabetes [30].

Conclusion

Based on findings of this study, ASB is prevalent among diabetic
children. We believe this is because diabetes provide a suitable
environment for bacterial growth. Also, as the amount of bacteria was
seen to increase in urine, so did WBC. This led to high prevalence of
pyuria in bacteriuria cases.

Regarding gender, we found that asymptomatic bacteriuria and
pyuria was higher in females than males.

Regular screening for pyuria and asymptomatic bacteriuria in
diabetic children could help in early diagnosis and prevention of
urinary tract infections.

As bacterial resistance has increased, correct diagnosis can help
deal with this problem.
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