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ABSTRACT
Introduction: To compare the rate of urinary tract infection (UTI) between those who are using sterile water versus chlor-

hexidine 0.5% in aqueous solution as cleansing agent in CIC to children. 
Methods: This was a prospective, randomized controlled trial study conducted at Hospital Universiti Sains Malaysia 

(Hospital USM). Children aged 1 to 17 years old who were attending Pediatric Nephrology Clinic for neurogenic bladder on reg-
ular CIC were recruited into the study. They were randomized using computer generated block randomization method into ster-
ile water (intervention) group or chlorhexidine (control) group. Urine samples were collected at day 14 of the study period and 
any clinical features suggestive of urinary tract infection (UTI) were documented and evaluated. Pearson Chi-square and 
Fischer Exact test were used to analyze the data. 

Results: A total of 46 patients were enrolled and randomized into intervention group (n=23) and control group (n=23). None 
of the patients from both groups developed symptomatic UTI. Seven patients from intervention group and eight patients from 
control group had asymptomatic bacteriuria (ABU) on day 14 of the study period (p value 0.67). 

Conclusion: There were no statistical differences in the rate of UTI and ABU between the groups using sterile water and 
chlorhexidine 0.5% in aqueous solution as cleansing agent during CIC procedure. 

KEY  WORDS
neurogenic bladder, children, clean intermittent catheterization, sterile water, chlorhexidine 0.5% in aqueous solution

Received on February 23, 2020 and accepted on May 13, 2020
1) Department of Paediatrics, School of Medical Sciences, Health Campus, USM
 16150, Kubang Kerian, Kelantan, Malaysia
2) Hospital USM, Health Campus, USM
 16150, Kubang Kerian, Kelantan, Malaysia
Correspondence to: Mohamad Ikram Ilias 
(e-mail: drikram@usm.my)

666

INTRODUCTION

Neurogenic bladder dysfunction in children is a disorder of the 
lower urinary tract mainly due to the damage or diseases of the central 
or peripheral nervous system. Conditions such as cerebral palsy, spinal 
dysraphism and spinal cord injury or secondary to pelvic pathology such 
as tumors and anorectal malformations may potentially result in neuro-
genic bladder as sequelae. Neurogenic bladder may give rise to over-
flow incontinence, recurrent urinary tract infection (UTI) and eventually 
leading to development of chronic kidney disease1). 

Urinary incontinence occurs when there is an increase in intravesi-
cal pressure which may predispose to backflow of the urine upwards or 
vesicoureteric reflux (VUR). The primary goal in management of neuro-
genic bladder is for complete emptying of the bladder and reduce the 
residual urine each time after micturition2).

Clean intermittent catheterization (CIC) is one of the acceptable 
methods in the management of children with neurogenic bladder. It is 
safe and effective alternative method of emptying the bladder3,4). It helps 
to prevent the urinary stasis which may give rise to growth of organism 
and eventually UTI5). 

CIC procedure is performed by inserting a urinary catheter into the 
urethral opening and advancing it into the bladder to allow the bladder 

to empty at regular basis. Clean procedure is warranted during CIC to 
prevent UTI as a complication6). Studies had demonstrated a reduction 
in incidence of VUR to almost 50% of cases after commencing CIC 
within 2-3 years of its initiation7,8). 

Chlorhexidine solution has been traditionally used as cleansing 
agent during CIC worldwide. It help to minimize risk of infection9). 
However, the cost and burning sensation at genital area during this pro-
cedure may result in poor adherence to CIC method. Recent trend of 
using sterile water as cleansing agent with similar advantages had been 
studied but mainly in adult population10). 

The aim of the study is to describe the demographic data of patient 
on CIC in Pediatric Clinic. The specific objective was to compare the 
rate of urinary tract infection in patient performing CIC using sterile 
water and chlorhexidine 0.5% in aqueous solution 0.5% as cleansing 
agent. Second objective includes to describe the demographic data of 
patient on CIC in pediatric clinic and to determine the organism and 
sensitivity pattern of urine culture.

The Infectious Diseases Society of America guidelines define symp-
tomatic UTI as a positive urine culture of ≥ 105 colony forming units per 
ml of a single type of 'usual pathogen' with pyuria of ≥ 10 leukocytes 
per high-power field and with any of the following symptoms: fever 
(38℃), general malaise, increased spasticity and/or autonomic dysre-
flexia characterized by flushing, sweating and an increase in blood pres-
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sure . 'Usua l pa thogens ' were def ined as Escher ich ia co l i , 
Enterobacteriaceae, Enterococcus species, coagulase negative 
Staphylococcus and group B Streptococcus. Asymptomatic bacteriuria 
was defined as the presence of significant bacteriuria in a patient with-
out signs or symptoms urinary tract infection11-13). This is keeping with 
the clinical practice guidelines of the Infectious Diseases Society of 
America13) and the standard operating procedure of the microbiology 
laboratories in our hospital. 

MATERIALS  AND  METHODS

This prospective randomized controlled trial is registered with 
Aus t ra l i an New Zea land Cl in ica l Tr i a l Reg i s t ry (AZTRN 
12618001752257). 

Setting, population, inclusion and exclusion criteria
After receiving institutional research ethics board approval, we per-

formed a prospective randomized controlled trial in Hospital HUSM, a 
tertiary care university hospital. Samples were taken from children with 
neurogenic bladder on regular CIC attending Pediatric Nephrology 
Clinic in Hospital USM. The study was conducted from January 2018 
until October 2018. A total of 51 children with neurogenic bladder had 
attended Pediatric Clinic during study period. Total of five patients were 
excluded from the study. Two patients were below one year old, two 
patients refused to join the study, and one patient was unable to follow 
the study protocol. 

Randomization, Allocation Concealment and Blinding
Participants were randomized using computer generated randomiza-

tion. Sampling numbers were allocated into a group by a brown 
sealed-envelope. It was done by third party who did not involve in the 
study. Envelop would picked and opened by the patient or care taker 
once parental consent was signed. Due to physical visibility of the solu-
tion used in the study, blinding was not possible for the researchers and 
patients.

Intervention 
Children in intervention group were using sterile water as cleansing 

agent before performing the CIC. A 20 ml of sterile water were used to 
clean the urethra orifice and surrounding using three clean cotton wool. 
Standardized catheter either size 8 or 10 was manufactured by 
Hospitech Manufacturing Services SDN BHD (Malaysia). Q-C lubricat-
ing gel was produced by T.O Chemical (1979) LTD (Thailand). 

Children who were randomized to the control group used 20 ml of 
chlorhexidine 0.5% in aqueous solution as cleansing agent to clean the 
urethral orifice and surrounding using three clean cotton wool. 
Chlorhexidine 0.5% in aqueous was locally prepared by hospital phar-
macist. The cost for 2 weeks duration was approximately RM 72 (USD 
17). Meanwhile sterile water was manufactured from Ain Medicare 
SDN BHD (Malaysia), which cost was RM 21 (USD 5) for 2 weeks 
duration.

Participants in both groups were taught on the standard method for 
CIC before initiation of the study via face to face learning session in 
clinic. Adherence to catheter used was monitored by own diary and 
shown to investigator during second visit for urine sample.

Primary and Secondary Outcome Measures and Follow up
The primary outcome of the study was to compare the rate of UTI 

between those using sterile water versus chlorhexidine 0.5% in aqueous 
solution as cleansing agent before performing CIC in children.

Demographic and baseline characteristic data were collected during 
initial clinic visit. At the end of 2 weeks study, the patient will be 
reviewed again at the clinic. Any symptoms of urinary tract infection 
were documented, and urine sample were collected for analyses. 

The secondary outcome includes to compare the proportion of 
symptomatic UTI among CIC patient using sterile water and chlorhexi-
dine 0.5% in aqueous as cleansing agent, and to determine the presence 
of organism and sensitivity pattern of urine culture in patient with CIC.

The null hypothesis was there which significant different between 
using sterile water and chlorhexidine 0.5% in aqueous solution as 
cleansing agent before CIC procedure.

Sample Size Calculation and Statistical Analyses
To our knowledge, no available study on prevalence of symptomatic 

UTI in children using sterile water for cleansing agent before perform-
ing CIC. The sample size was calculated to achieve power of 80% and a 
statistical significance 5% of the sample size required was 21 children 
each groups based on expert opinion. Considering possibility of 10% 
dropped out rate, we estimated that total sample were 46 children. 

The analyses were made based on the intention to treat approach. 
The baseline characteristics of the study were tabulated in table form. 
Categorical data were reported as frequencies, continuous data were 
shown as the mean ± SD. The data analyses were conducted using the 
Statistical Package for the Social Science (SPSS) version 24 (SPSS, Inc, 
Chicago, IL). Descriptive statistics were examined for all variables 
under study. Variables under study were used to compare the 2 groups 
(i.e. sterile water vs chlorhexidine 0.5% in aqueous). 

The Pearson Chi-square and Fischer's exact test were used to deter-
mine the statistical significance of the incidence of symptomatic UTI 
and asymptomatic bacteriuria among two group. A p-value < 0.05 was 
considered as statistically significant. 

Ethics
Ethical approval was obtained from the Human Research Ethics 

Committee (JEPeM-USM) Centre for Research Initiatives Clinical and 
Health USM Health Campus, Kubang Kerian, 16150, Kota Bharu, 
Kelantan. Date of approval was on 12th February 2018. Approval num-
ber was USM/JEPeM/17100419.

RESULTS

A total of 46 patients with neurogenic bladder, aged between 1 year 
and 17 years were recruited from the Pediatric Nephrology Clinic in 
Hospital USM from March 2018 until October 2018.

Twenty-three (50%) were assigned to the control group, using 
chlorhexidine 0.5% in aqueous as cleansing agent before performing the 
clean intermittent catheterization (CIC) and another 23 (50%) children 
were allocated to the intervention group using sterile water as cleansing 

Table 1. Baseline and medical characteristic of patients.
 Intervention group Control group
 n (%) n (%)

Gender 
Male 11 (48%) 12 (52%)
Female 12 (52%) 11 (48%)

Age
1-6 years old 5 (22%) 4 (17%)
7-17 years old 18(78%) 19 (83%)

Medical condition
Spina bifida 17(74%) 16(67%)
PUV 2 (9%) 2 (9%)
VACTERL 1 (4%) 2 (9%)
Other spinal problem 3 (12%) 3 (12%)

Frequency doing CIC
4x 23(100%) 17(74%)
> 4x 0 (0%) 6 (26%)

Person doing CIC
Self 2 (9%) 3 (13%)
Caretaker 21 (91%) 20 (87%)

Present of hydronephrosis 
Yes 14 (61%) 10 (43%)
No  9 (39%) 13 (57%)

Present of VUR 
Present 11(48%)  6 (26%)
Absent 12(52%) 17 (74%)

PUV; posterior urethral valve, VACTERL; vertebral defects, anal atresia, cardiac defects, 

trachea-esophageal fistula, renal anomalies, limbs abnormalities, VUR; vesicouriteric reflux.
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agent before performing CIC. 
Table 1 showed the baseline and medical characteristics of the 

patients. The intervention group comprised of 11 (48%) male and 12 
(52%) female while in control group comprised of 12 (52%) male and 
11 (48%) female. Majority of the participants in the study were school 
going aged, 18 (78%) children were in intervention group, while 19 
(83%) children were in controlled group.

The commonest cause for neurogenic bladder was spina bifida 
(myelomeningocele), accounting for 17 cases (74%) were in interven-
tion group and 16 cases (67%) were in control group, respectively. It 
was followed by posterior urethral valves of two (9%) patients were in 
each groups, VACTERL association of one (4%) patient was in inter-
vention group and two (9%) patient were in control group. 

Fourteen (61%) patients were in intervention group who had hydro-
nephrosis but only 10 patients (43%) were in control group who had 
similar condition. Eleven (48%) patients were from intervention group 
had vesicouriteric reflux but only 6 (26%) patients were from control 
group had similar medical condition.

Throughout the study period, none of children had any urinary tract 
symptoms. As shown in figure 2, 7 (30%) patients from intervention 
group had ABU. Eight (36%) patients from control group developed 
ABU but were not statistically significant. 

Figure 3 showed the total of 15 organisms were grown. The com-
monest organism was Escherichia Coli which accounted for 7 (47%) 
cases, followed by Klebsiella pneumonia , 3 (20%) cases and 
Enterobacter spp and Serratia marcescens, 2 (13%) cases each. The 
antimicrobial sensitivity is shown in figure 4.

DISCUSSION

This was the first study in children comparing the use of sterile 
water versus disinfectant as cleansing agent before performing CIC. The 
result of this study showed no statistical difference between the two 
groups. Frequency of asymptomatic bacteriuria was also similar. This 
could be attributed by a small number of the participant and the duration 
of the study was too short for any meaningful findings. 

The baseline characteristic data in both groups were similar and not 
statistically significant. The result from this study was comparable to 
another study done in adult population10), in which the result demonstrat-
ed none of the patient developed any episode of symptomatic UTI. 
However, fifteen patients had developed asymptomatic bacteriuria, eight 
patients were from control group and seven patients were from interven-
tion group, respectively and this was not statistically significant.

The total prevalence of asymptomatic bacteriuria found in this study 
was 33% which is slightly lower than the previous study had done in 
Kanaheswari et al which reported prevalence as high as 65% in their 
cohort12). Other studies reported the prevalence of asymptomatic bacteri-
uria in children with neurogenic bladder using clean intermittent cathe-
terization between 40-61%14,15).

Sterile water was generally cheaper than chlorhexidine, hence it was 
more economical with similar outcome. In this study, we could save RM 
135 (USD 34) per patient per month by using sterile water as cleansing 
agent. Besides that, patients also could easily obtain the supply of sterile 
water from local retail pharmacy at their places. We hope that similar 
study could be done in the future with longer duration of observation 
and using larger sample size.

Figure 1. Flow diagram of study participants

Figure 2. Prevalence of asymptomatic bacteriuria

Figure 3. Total organism isolated from urine culture

Figure 4. Antibiotics sensitivity pattern of specific organism.
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CONCLUSION

We concluded that the use of sterile water as cleansing agent in chil-
dren using CIC is as safe as chlorhexidine 0.5% in aqueous solution. We 
hope that this data could be part of meta-analysis to determine the effi-
cacy of sterile water as cleansing agent before the self-catheterization in 
children. 
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