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Abstract

Introduction :

Since April 2015, the French Society of Pediathies encouraged suprapubic aspiration (SA) and
urethral catheterization (UC) for urine collectionnon-toilet-trained children suspected of having
urinary tract infections (UTIs) and has tried tduee the use of urine bag (UB).

Objective:

To analyze the medical practices concerning urimieection methods used for non-toilet-trained
children in pediatric emergency departments in €gan

Methods :

We conducted a descriptive medical practice stmd@ctober 2017. All members of the French
Society of Pediatric Nephrology received two questaires about urine collection methods used
for non-toilet-trained children, distinguishing xeen male and female patients, and about the
corresponding analgesic protocols used in theirgbed emergency departments.

Results:

In total, 26 centers completed questionnaires aoiug female patients. UC was performed in
cases of fever associated with urinary tract maitdions in 14 of 26 centers (54%). UB was used
in cases of fever of unknown origin lasting for mdinan 48 h in 17 of 26 centers (65%), in cases of
fever associated with UTI symptoms in 14 of 26 eeni(54%), and in cases of fever in infants
under 3 months of age in 16 of 26 centers (61%#@. qurestionnaires concerning male patients were
completed by 30 centers. UB was the initially usede collection method in all situations with,
respectively, 22 of 30 (73%), 27 of 30 (90%), 2336f (77%), and 22 of 30 (73%) centers. The
analgesic protocol for urine collection is not weditablished in France.

Conclusion :

UC for urine collection in pediatric emergency depeents in France is underused despite the
national recommendations and the greater diagnpster of this method compared with UB.

Keywords: Urinary tract infection, urine collection methodsn-toilet-trained children
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1. Introduction

Urinary tract infections (UTIs) are a frequentlyspected cause of fever in non-toilet-trained
children in pediatric emergency departments [ITPE choice of the urine collection method used
is decisive for the reliability of the diagnosis@Tl in this population. Three methods are usually
used in emergency departments. First, suprapubicasisn (SA) is frequently recommended as a
gold standard in official guidelines [3] but its usenains rare in Europe [4,5] because of its lichite
success rate (25%-60%) [6], especially when usdHowi ultrasound imaging guidance [7].
Another limitation is the associated pain that bagen reported to be greater than for urethral
catheterization [8]. The second method based ameurag (UB) collection remains widely used
because of its practical aspects despite its wallak limitations, including a high contamination
rate (30%—70% risk of obtaining a contaminated Itesn urine culture) [9-12]. Last, urethral
catheterization (UC) appears to be the best optidimit the bacterial contamination rate of urine
collection and the associated pain [10,11].

Since April 2015, the Pediatric Infectious Disea§&roup of the French Pediatric Society
has encouraged suprapubic aspiration and UC fareudollection considering their greater
diagnostic power in non-toilet-trained children gested of having UTIs. At the same time, these
recommendations encourage professionals to redweceide of UB in France because of its poor
specificity. The Pediatric Infectious Diseases Grat the French Pediatric Society has reminded

that: "The confirmation of the UTI by urine cultustould prefer other methods of sampling than
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the urine bag : sampling jet, urethral catheteiomator pubic puncture” [13].
The aim of this study was to describe the medmakttices concerning urine collection
methods for non-toilet-trained children and thelgesic protocols used in pediatric emergency

departments in France, 2 years after the publicatidhe new national recommendations.

2. Methods
We conducted a descriptive medical practice study.October 2017, we sent two

guestionnaires by e-mail to the members of the dfré8ociety of Pediatric Nephrology (SNP) in
academic or general hospitals : one questionnaireerning female and one concerning male
patients. We imposed that only one practitioner penter complete the questionnaires in
collaboration with the pediatrics emergency physisiand one answer per center was requested.
Each questionnaire contained 10 questions (singlauwitiple choices) (Appendix 1) focusing on
urine collection methods used for non-toilet-trainehildren in the pediatric emergency
departments and the analgesic protocols. The seswre collected and analyzed via

SurveyMonkey®.

3. Reaults

3.1. Indications for the urine collection method

All the results are presented in Table 1. Questors were sent by e-mail via the mailing
list of the SNP (29 academic hospitals and 20 g#nbéospitals) in France. Briefly26
guestionnaires concerning female patients were By (academic hospitals : 20/26, general
hospitals : 6/26). UC was performed as the firgtaucollection method in cases of fever associated
with urinary tract malformations in 14 of 26 cest¢54%) versus 12 of 26 (47%) for UB. UB was
the initial used method in the three others situeti(Table 1 A). In total, 30 centers completed the
guestionnaire concerning males (academic hospi22$30, general hospitals : 8/30). UB was the

initial urine collection method in all situation¥able 1 B). Only one centers performed SA for
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urine collection in cases of fever in male and fleniafants under 3 months of age.

3.2. Medical practices depending on the urine strip test

All the results for this section are presentedable 2. When the urine test strip revealed a
low pretest probability of UTIs (negative for nigs and positive for leukocytes), 9 of 26 (36%)
centers interviewed still performed bacteriologiaablyses of the urine sample from the urine bag
to confirm the diagnosis of UTIs in female a2itiof 30 centers (70%) male patients (Table 2).

When the urine test strip revealed a high pretestability of UTIs (positive for nitrites and
positives for leukocytes), 11 of the 23 (44%) centiaterviewed still performed bacteriological
analyses of the urine sample from the urine bagptdirm the diagnosis of UTI in femaéand 21 of
30 centers (70%) in male patients (Table 2).

3.3. Results of pain evaluation

Of the 26 centers interviewed, 20 (76%) considaered UC was less painful than or as
painful as the withdrawal of UB in female patientsrsus 20 of 30 (67%) stating this for male
patients. Six of the 26 centers (24%) considerad tiC was more painful than the withdrawal of
UB in female patients versus 10 of 30 (33%) statimng for male patients. (Figure 1)

Regarding the withdrawal of UB, 19 of the 30 (63@éhters interviewed did not prescribe
analgesics for male patients and 12 of 26 cen#8%o0] did not prescribe analgesics for female
patients.

With respect to the UC procedure, concerning femaled males, only one center did not
prescribe analgesics whereas a majority used diistra PO glucose solution, nitrous oxide, PO
paracetamol, and lidocaine gel (Figure 2).

4. Discussion

Despite numerous well-established recommendaf®as8-15], this study confirms that UC

is underused in pediatric emergency departments.réiBains widely used as the initial urine

collection method regardless of the patient’s genebecept in cases of fever associated with urinary
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tract malformations in girls. These practices iasefalse-positive findings and lead to a highlleve
of misdiagnosis of UTlIs, unjustified biological dyses, excessive medical imaging, and prolonged
hospitalization [2,5,9-13]. For Al Orfi et g9], the use of UB compared with UC is significantl
associated with an increase of unnecessary re@&l (4.9, 95% CI [2.3-10.5]), unnecessary
treatment (antibiotics) (OR : 4.8, 95% CI [1.8-12.4rolonged treatment (OR : 15.6, 95% CI:
[2.1-116.8]), unnecessary radiologic investigati¢@R : 4.1, 95% CI [1.4-12.1]), and unnecessary
admission (OR : 12.4, 95% CI [1.6-95.5]).

We show that a large proportion of the interviewsshters performed urine culture on
samples from UB. The Pediatric Infectious DiseaSesup of the French Pediatric Society has
reminded that bagged urine samples may be usadif@lysis (urine strips) but should not be used
for urine culture and encourages the use of theraihine collection methods [13]. However, we
note that the majority of interviewed centers ug#d to confirm UTI in cases of positive or
questionable urine test strip results in girls.

In this study, we sent questionnaires to the mesnbethe French Society of Nephrology,
and emergency pediatricians were requested inbzdion to complete them in each center. Thus,
only a small percentage of the 267 French pediamergency departments were contacted since
we did not involve the French Society of Pediaitnergency, which limits the external validity of
our study.

To describe the current practice among Europediapiians regarding the diagnosis and
management of UTIs in children aged 1-36 monthstantbmpare these practices with recently
published guidelines, Hadjipanayis et al. led gdascale survey among 1,129 pediatricians [16].
They showed that the preferred method of urineectihn is the use of a bag (53% for infants
<3 months and 59% for children 4-36 months of agag authors concluded that the three most
recent UTI guidelines (the National Institute foedith and Care Excellence (NICE) [14], the

American Academy of Pediatrics [2], and the ItalBociety of Paediatric Nephrology) were not
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followed properly.

On the one hand, the results of this study empbasie fact that pain caused by the
withdrawal of UB is underestimated, as describedLbyny et al. [17]. More than half of the
interviewed centers did not prescribe analgesighigsituation whatever the gender of the patient.
Nevertheless, UB was considered more painful th@nrgirls by 10 of the 26 centers (38%), and
by 8 of the 30 centers (26%) in boys. On the olbi#erd, this study highlights the fact that the pain
caused by UC is not underestimated by the physiberause only one center did not prescribe
analgesics for this procedure. Currently, the Hmemssociation of pediatric paiRediadol
(www.pediadol.org) and thecéntre national de lutte contre la douleur” (CNRD) strongly
encourage the use of nitrous oxide and oxygen gatuma for UC [18,19]. In addition, they
consider that lubrication of the sterile probe wstierile Vaseline facilitates the introduction and
decreases pain. Nonetheless, the use of 1% getakdnalgesia (3 mL/10 kg) for UC in boys is
controversial and studies have not definitivelyoyen the effectiveness of this procedure [20].
According to Lamy et al. [17], it is necessary w@leiate more precisely these analgesic procedures
and also the administration of oral glucose sotuiibassociation for UC.

In our survey, no question focused on the cutasistimulation technique for inducing on-
demand urination. Suprapubic stimulation in infards facilitate collection of a clean catch urine
specimen [21,22]. Herreros Fernandez et al. [28pmed a success rate of 86.3% for a cutaneous
stimulation technique to induce urination in newisofor the purpose of collecting urine samples
within the first 5 min of the procedure. Howevermare recent study revealed less encouraging
results, with a success rate of only 27% in noletdrained children [24]. For the authors, these
global mixed results suggest the importance ohimgi of the person performing the technique. In
addition, M. Valleix-Leclerc et a[24] found that the main limitation of the procedure wasght,
which caused obvious difficulties in keeping thelctln a good position. The authors concluded

that cutaneous stimulation to provoke micturitiar §ample collection is less effective in non-
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toilet-trained children than in newborns. It nordéss remains an advantageous option in infants
less than 3 months old. In this study, we found tha clean catch method is not yet routinely used
in the majority of pediatric emergency departmeMsre studies are needed to determine the role
of this method in the management of infants suggkcf having UTI in pediatric emergency
departments.

In this study, we did not consider the managerméhiTls before admission to the hospital.
However, in order to improve UTI management andtimdle diagnostic approach, we think the
general practitioners have to be informed of thdonal recommendations. In order to reduce
misdiagnosis of UTIs, unjustified biological anadgs excessive medical imaging, and prolonged
hospitalization, UC could be performed in privaédbdratories or by domiciliary nurses. More
studies are needed to evaluate the feasibilithhisf procedure. We hope that studies like this one
will improve the visibility of the French recommaeattbns concerning urine collection methods in

children and will encourage the use of urethraheggrization as recommended.

5. Conclusion

UC is wunderused in pediatric emergency departmedespite well-established
recommendations. UB remains widely use as thealnitiine collection method regardless of the
patient’s gender and this practice leads to a largeortion of misdiagnoses of UTIs. There is no
well-established protocol for the management of pasisociated with the withdrawal of UB and UC
in France. It may be necessary to evaluate in rdetail the analgesic procedures by conducting

comparative prospective studies.

Conflicts of interest : None

Acknowledgments

We acknowledge the support and participation bfiel members of the French Society of

8/13



Pediatric Nephrology.

References

[1] Shaikh N, Morone NE, Bost JE, et al. Prevaleatarinary tract infection in childhood: a meta-

analysis. Pediatr Infect Dis J 2008;27:302-8.

[2] Subcommittee on Urinary Tract Infection, StegriCommittee on Quality Improvement and
Management, Roberts KB. Urinary tract infectionnicial practice guideline for the diagnosis and
management of the initial UTI in febrile infants darchildren 2 to 24 months. Pediatrics
2011;128:595-610.

[3] [No authors listed]. Practice parameter: thagdiosis, treatment, and evaluation of the initial
urinary tract infection in febrile infants and yaurchildren. American Academy of Pediatrics.
Committee on Quality Improvement. Subcommittee orin&ty Tract Infection. Pediatrics

1999;103:843-52.

[4] Hansson S, Bollgren |, Esbjorner E, et al. Ti&wedish Pediatric Nephrology
AssociationUrinary tract infections in children &l two years of age: a quality assurance project

in Sweden. Acta Paediatr 199; 88: 270-4

[5] AFSSAPS. Diagnostic et antibiotherapie desdtifms urinaires bacteriennes communautaires
du nourrisson et de I'enfant. 2007. Available apiagmed.sante.gouv.fr/pdf/5/rbp/antibiotherapie-

infections-urinaire-nourisson-argu.pdf. Accessed®bBeb 11.

[6] Pollack Jr CV, Pollack ES, Andrew ME. Supraputbladder aspiration versus urethral
catheterization in ill infants: success, efficieneyxd complication rates. Ann Emerg Med

1994:23:225-30

9/13



[7] Munir V, Barnett P, South M. Does the use ofuwnvetric bladder ultrasound improve the

success rate of suprapubic aspiration of urinefaRdeimerg Care 2002; 18 : 346-9

[8] Kozer E, Rosenbloom E, Goldman D, et al. Pairinfants who are younger than 2 months
during suprapubic aspiration and transurethral d#accatheterization: a randomized, controlled

study. Pediatrics 2006;118:e51-6.

[9] Al-Orifi F, McGillivray D, Tange S, et al. Urim culture from bag specimens in young children:

are the risks too high? J Pediatr 2000;137:221-6.

[10] Etoubleau C, Reveret M, Brouet D, et al. Mayiinom bag to catheter for urine collection in
non-toilet-trained children suspected of havingary tract infection: a paired comparison of urine

cultures. J Pediatr 2009;154:803-6.

[11] Kim GA, Koo JW. Validity of bag urine culturfer predicting urinary tract infections in febrile

infants: a paired comparison of urine collectiorties. Korean J Pediatr 2015;58:183-9.

[12] McGillivray D, Mok E, Mulrooney E, et al. A la@l-to-head comparison: « clean-void » bag
versus catheter urinalysis in the diagnosis ofamjirtract infection in young children. J Pediatr

2005;147:451-6.

[13] Cohen R, Raymond J, Faye A, et al. Prise esrgeh des infections urinaires de l'enfant.
Recommandations du groupe de pathologie infectigués#atrique de la Société francaise de
pédiatrie et de la Société de pathologie infecteles langue francaise. Arch Pédiatr 2015;22:665-

71.

10/13



[14] Ismail SIMF. Urinary tract infection in childn: NICE guideline. Trends Urology, Gynecol

Sexual Health 2008;13:12-3.

[15] Stein R, Dogan HS, Hoebeke P, et al. Urinagctt infections in children: EAU/ESPU
guidelines. Eur Urol 2015;67:546-58.

[16] Hadjipanayis A, Grossman Z, Del Torso S, eQlrrent primary care management of children
aged 1-36 months with urinary tract infections urd@pe: large scale survey of paediatric practice.

Arch Dis Child 2015;100:341-7.

[17] Lamy C, Voyle M, Etoubleau C, et al. Recusiinaire et douleur aux urgences pédiatriques.

Soins Pediatr Pueric 2012;268:37-40.

[18] Groupe Infirmier Pédiadol- Association ATDEa douleur de I'enfant : stratégies soignantes

de prévention et de prise en charge Groupe infiréaliadol - Décembre 2006

http://lwww.pediadol.org/la-douleur-de-I-enfant-stgies.html

[19] Benoit L, Forin V. Centre national de resseude lutte contre la douleur (CNRD). Le sondage
urinaire. Mis en ligne en Juin 2004. Consultabletgtp://cnrd.fr/La-sonde-urinaire-

224?page=article-imprim&id_article=224

[20] Vaughan M, Paton EA, Bush A, et al Does lidoeagel alleviate the pain of bladder

catheterization in young children ? A randomizexhtmlled trial. PediatricR005;116: 917-20.

[21] Ramage 1J, Chapman JP, Hollman AS, etAaicuracy of clean-catch urine collection in

infancy, J Pediatr1999;35:765-7

[22] Hall-Million S, Howard PK. Does Suprapubic i@tilation in Infants Facilitate Collection of a

11/13



Clean Catch Urine Specimen? Adv Emerg Nurs J 2@1238-9.

[23] Herreros Fernandez ML, Gonzalez Merino N, Tem&arcia A, et al. A new technique for fast
and safe collection of urine in newborns, Arch Dlsld 2012: 98:27-
9

[24] Valleix-Leclerc M, Bahans C, Tahir A, et Brospective evaluation of a cutaneous stimulation

technique to induce on-demand urination in noreteilained infants. Arch Pédiatr 2016;23:815-9

12/13



Figurelegends and tables:

Figure 1 : Physicians’ evaluation of the pain caused bied#nt urine collection methods:
Males,B : Females

UC: urethral catheterization ; UB: urine bag

Figure 2 : Analgesic protocols usell: in cases of withdrawals of UB (females and mades)B :
in cases of UC (females and males)

UC: urethral catheterization ; UB: urine bag

Table 1 : Urine collection methods used for non-toiletisiead children in pediatric emergency
departments in France for female A) and male Bippts.

UC: urethral catheterization ; UB: urine bag; SBpmapubic aspiration; UTI: urinary tract infection

Table 2 : Medical practices regarding the urine test doigfemales and males.

Complementary material
Appendix 1

http://lwww.sciencedirect.com,doi...

UC : urethral catheterization, UB : urine bag

13/13



Figure 1
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Figure 2
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Table 1 : : Urine collection methods used for non-toilet-trained children in pediatric emergency
departments in France for female A) and male B) patients

Females

uB

uc

SA

number of
centers

%

number of
centers

%

number of
centers

%

Fever
associated with
urinary tract
malformations

12

47

14

0

Fever of
unknown origin
lasting for more
than 48h

17

65

35

Fever
associated with
UTI symptoms

14

12

46

Fever ininfants
under 3 months
of age

16

61

35

Males

uB

ucC

SA

number of
centers

%

number of
centers

%

number of
centers

%

Fever
associated with
urinary tract
malformations

22

73

8

27

0

Fever of
unknown origin
lasting for more
than 48h

27

90

10

Fever
associated with
UTI symptoms

23

77

23

Fever ininfants
under 3 months
of age

22

73

23




Table 2 : Medical practices regarding the urine test strip for females and males.

A)
Females
Urine test strip nitrites and leukocytes | Urine test strip nitrite negative and
positive leukocytes positive
n=26 number of % number of %
centers centers
Bacteriological analyses of 11 44 9 36
the urine sample from the
urine bag
New urine collection by 15 56 17 64
urethral catheterization
B)
Males
Urine test strip nitrites and leukocytes | Urine test strip nitrite negative and
positive leukocytes positive
n=230 number of % number of %
centers centers
Bacteriological analyses of 21 70 21 70
the urine sample from the
urine bag
New urine collection by 9 30 9 30
urethral catheterization






