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Abstract

Aim. Despite its limitation, bag collection is still widely used for a preliminary urine
screening test in non-toilet-trained children suspected of febrile urinary tract infection. A
previous study conducted by our group raised the hypothesis that the absence of direct contact
between urine and the perinea during urine collection could limit urine contamination by
perineal flora. The aim of this study was to evaluate the impact of the patient’s position
during urine collection (upright standing position versus free position) on the rate of
contaminated urine samples in non-toilet-trained children with suspected febrile urinary tract
infection.

Methods. This prospective, randomized, controlled study took place in seven pediatric
emergency departments. Two groups were compared: the intervention group (infants held in
an upright standing position during urination) and the control group (free position during
urination).

Results. Among the 800 pediatric patients randomized to the study, 124 had a urine culture,
60 in the intervention group and 64 in the control group. Among the 124 urine cultures, 12
(9.7%) were contaminated: eight (13.3%) in the intervention group and four (6.3%) in the
control group (p=0.1824).

Conclusion. The results show that the patient’s position does not have a significant impact on
the quality of urine samples collected by bag.

Keywords: Urinary tract infection, urine collection in infants, urine contamination



1. Introduction

Urinary tract infections (UTIs) are a common cause of acute illness in infants and children.
Indeed, this diagnosis may account for 7% of children under 24 months of age consulting with
fever without a source and 8% of children over the age of 2 years with possible urinary
symptoms [1]. A challenging concern regarding UTTI in infants remains the reliability of the
diagnosis depending on the choice of the urine collection method. Recommendations for UTI
in children under 3 years of age focus on three main techniques: urine clean catch collection
(CC), suprapubic aspiration (SA), and urethral catheterization (UC) [2—6]. Clean catch is a
noninvasive and potentially efficient method, particularly in the smallest infants [7,8].
Nevertheless, the reported success rates in these studies are not high enough to address all
situations in daily practice. Concerning SA and UC, these methods may have immediate or
delayed traumatic adverse events such as induced pain, bladder bleeding, and urethral lesions
[9]. This possible morbidity leads to reluctance in their use as a first-line technique despite

guidelines on UTI management [10].

Therefore, bag collection (BC) is still widely used in France despite its limitations [11], at
least for the first screening test on urine (dipstick) as suggested by some guidelines [6].
Contamination rates of bag collectors range from 30% to 60% depending on the study [12-
15]. Therefore, if used and in case of positive dipstick results, a more reliable (but more
invasive) method is required in order to confirm UTI diagnosis. Our group has already tested
a specific bag collector requiring the child to be in a standing position for urine collection in
order to limit urine contamination during the collection process [16]. This study did not
confirm the utility of this device, but interestingly, the contamination rate in this study was
9.6%, similar to the rate we had obtained previously with more reliable collection methods

[16]. The main hypothesis to explain this unexpected result was the absence of direct contact



between urine and the perinea, thus limiting urine contamination by perineal flora. Therefore,
perineal germs could be a key factor in urine contamination when bag collection is used.

We hypothesized that a standing position for urine bag collection, in order to limit contact
between urine and perinea, could lower the contamination rate close to those obtained with
more reliable but more invasive methods.

The aim of this study was to evaluate the impact of the position during urine collection
(upright standing position versus free position) on the rate of contaminated urine samples in

non-toilet-trained children with suspected febrile UTTI.

2. Materials and methods
2.1 Design
The present study was a prospective, randomized, controlled study carried out between
November 2013 and April 2017 in the pediatric emergency departments of seven French

hospitals.

2.2 Selection criteria

Inclusion criteria were precontinent children aged between 2 and 36 months, an indication for
urine specimen collection for suspicion of UTI, and informed consent from the parents.
Non-inclusion criteria were current diarrhea, a current antibiotic treatment or an antibiotic
therapy in the preceding 8 days, an anomaly of the external genital organs, a known allergic

reaction to the bag or its adhesive, or parental refusal.

2.3 Study procedure



Precontinent children meeting the inclusion criteria were fitted with a sterile urine collection
bag (Urinocol Pediatric, B. Braun Medical SAS, Saint-Cloud, France) as per local guidelines
for the procedure, including careful perineal skin cleaning with soapy water.

Concurrently, the parents were provided with oral and written information on the study. When
consent was given, the patient was randomized to one of the two following groups:

- The intervention group, where infants had to be held by their parents in an upright
standing position from bag fitting to urine emission. Figure 1 illustrates the possible
upright standing positions. Parents were asked to watch their child constantly to
ensure proper positioning.

- The control group, where no specific information was delivered to the parents
concerning their child’s position during urination.

Information was provided and patient randomization was performed by ED physicians or
nurses at the seven centers, who were not blinded to the randomization group. Bag fitting and
removal was done by ED nurses. Data collection was performed by a clinical research
associate.

Once urine had been obtained, a dipstick was performed by nurses. If the dipstick was
positive for leukocyte esterase and/or nitrite, the urine sample was sent locally to the
microbiology laboratory for urinalysis and culture. The biologists were blinded to whether or

not the patients belonged to the randomization group.

2.4 Main outcome

The main outcome was the proportion of contaminated urine samples in each group. A urine
sample was considered contaminated if the culture had > 10° colony-forming units (CFUs)
/mL and contained more than one bacterial species [2]. Urine cultures with < 10° CFUs were

considered negative. Since no consensus exists on the interpretation of contaminated urine



samples collected by bag, the contaminated urine culture was defined in accordance with the

definition already used in our previous studies [16, 17],

2.5 Randomization

The allocation sequence for randomization to the intervention or control group was generated
with a 1:1 ratio, mixed block sizes, and stratification by center, using Nquery Advisor v7.0. A
biostatistician independent of the biostatistician responsible for data analyses generated the
allocation sequence. Randomization was performed in each center via the Internet and the

CSOnline module of Clinsight®.

2.6 Sample size calculation

According to previous studies published by our group [16,17], the proportion of contaminated
urine samples in the control group was expected to be about 30% in infants presenting with a
clinical risk of UTI and a positive dipstick versus 10% in the intervention group. With an a-
risk of 5% and a B-risk of 20%, we determined that each group of the present study would
need 62 assessable precontinent children (i.e., a total recruitment of 124 children with a urine
culture decided based on urine dipstick results; calculations done with Nquery Advisor v7.0,

Stat Sols, Cork, Ireland).

2.7 Statistical analysis

All statistical analyses were performed using SAS v9.3 (SAS Institute, Cary, NC, USA).
Statistical significance was set at p<0.05 for all analyses with the biostatistician blinded to the
treatment groups. The analyses were performed and presented according to the revised

CONSORT 2010 Statement.



For the descriptive analysis, quantitative variables were reported as means and standard

deviation (means [SD]) and qualitative variables were reported as frequency and percentage

(n [%]).

The rates of contaminated urine samples were compared using the Pearson chi-square test or
the Fisher exact test.

A sensitivity analysis was performed comparing the rates of contaminated urine samples with
a modified definition of contamination as “more than one bacterial species found in the urine
sample irrespective of CFUs.”

An additional post hoc analysis was performed on the subgroup of patients for whom urine
analyses were prescribed in accordance with the American Association of Pediatrics
guidelines [6]. Given that the risk of false-positive results of the urine culture could increase
due to overly broad indications, this analysis was restricted to samples with a validated

indication of urine collection in a context of UTI suspicion.

2.8 Ethics
The present study was approved by a French research ethics committee (CPP12-031/2012-

A01486-37) and published in Clinical Trial NCT01862822.

3. Results
Between November 2013 and March 2017, a total of 800 patients were randomized into the
study (Figure 2). The mean age was 13.1 months (SD, 7.9 months) and 50.3% were girls (sex

ratio, 0.98).

Among these patients:



- 398 were randomized to the intervention group, 60 of them had a urine culture.

- 402 were randomized to the control group, 64 had a urine culture.
The clinical data of the 124 patients with a urinalysis are presented in Table 1. Out of these
124 patients (and their families), 99 complied with the randomized position throughout their

participation in the study.

Among the 124 urine cultures, 12 (9.7%) were contaminated: eight (13.3%) in the
intervention group and four (6.3%) in the control group (Table 2, p=0.1824).

In the per protocol analysis (exclusion of patients who did not comply with their randomized
position or when the information was missing), among the 99 urine cultures, five (14.3 %)
were contaminated in the intervention group and four (6.3%) in the control group (Table 2,

p=0.27).

In the subgroup of patients for whom the AAP criteria were respected for indication of urine
culture (n=69), three were contaminated: one (2.9%) in the intervention group versus two

(5.7%) in the control group (p=1).

If the definition of a contaminated urine culture was modified to “more than one bacterial

species found in the urine sample irrespective of CFUs,” the results were similar: 25 (20.3%)

urine cultures were contaminated, 15 (25.4%) in the intervention group versus 10 (15.6%) in

the control group (p=0.1773).

Adverse effects were not reported by parents or ED nurses.

4. Discussion



The working hypothesis (reduction of urine contamination by avoiding contact between urine
and the perinea) was not confirmed by the study. Therefore, the results of this study do not
support the hypothesis of urine contamination through contact between urine and the

perineum.

Since the results did not differ between the intention-to-treat and per protocol analyses, we
assume that this negative result is not secondary to potential protocol deviations, such as
compliance with positioning.

Nevertheless, it should be noted that the percentage of contaminated urine cultures obtained
with bag collectors in this study (9.7%) appears to be rather low compared with other studies,
which report contamination rates ranging from 30% to 60% [12-14]. The initial statistical
hypothesis based on our previous studies (on which the sample size was calculated) was that
30% of infants presenting with a clinical risk of UTI and a positive dipstick could present
contaminated urine samples in the control group, versus 10% in the intervention group. In the
results reported here, only 6.3% of infants in the control group presented a contaminated urine
culture, approximately one-fifth of the expected percentage. The choice of our statistical
hypothesis was relevant based on the hypotheses used, but the actual figures were
unexpectedly low in the study and impacted the statistical power (a posteriori calculated
power, 26%).

One may wonder whether this surprisingly low rate of contaminated urine samples could be
the result of a temporary modification in the ED staff behavior. In a multicenter study that
lasted 4 years, this hypothesis is very unlikely to explain this result; the participating centers
did not modify the procedures that had already been used in other studies regarding skin

antisepsis and laboratory urine analysis [17].



The results of this study seem to show that, in our group, the urine contamination rate during
bag collection has been dramatically reduced over the last 10 years. No conclusive reason to
explain this progress stands out, but it could be hypothesized that this result is a (good)
clinical research side effect. We have been working on this issue for many years [15-18] and
it could be possible that the more our team works on this topic, the better our everyday

practices are, even with a device with as many limitations as the urine bag collector.

5. Conclusion

Even when taking into consideration that this study found a lower a posteriori power than
expected, it does not contribute data to support the hypothesis that urine bag contamination
could be significantly secondary to urine contact with the perineum. In addition, it is unlikely
that a larger study could show different results. In accordance with the AAP and French
guidelines, we consider that urine collected through urethral catheterization should always be
preferred to bag-collected specimens to confirm the diagnosis of UTI, regardless of the infant

position during micturition.
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Table 1. Clinical data at study inclusion

All patients Intervention  Control P

group group

n (%) n (%)
F/M ratio 1.88 3 1.22 0.019*
Fever > 38.5°C 100 (87.0) 45 (84.9) 55 (88.7) 0.54%*
Poorly tolerated fever, hemodynamic 38 (33.0) 18 (34.0) 20 (32.3) 0.84*
disorders
No clinical cause of fever 77 (67.0) 36 (67.9) 41 (66.1) 0.83*
Age < 12 months 71 (61.7) 35 (66.0) 36 (58.1) 0.38*
Fever > 48 h 67 (58.3) 30 (56.6) 37 (59.7) 0.73*
History of UTI 10 (8.7) 509.4) 5(8.1) 1.00**
Circumcision 1(2.4) 1(6.7) 0(0.0) 0.36%*
Respected criteria of 69 (60.0) 34 (64.2) 35 (56.5) 0.40*

AAP recommendations

for urine collection indication

*Chi-square test; **Fisher test.

UTI, urinary tract infection; AAP, American Association of Pediatrics.
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Table 2. Contaminated urine in intention-to-treat and per protocol analysis

Intervention group Control group p

n (%) n (%)

Intention-to-treat analysis (N=124) n=60 n=64
Polybacterial urine culture (n=12) 8(13.3) 4(6.3) 0.18*
Non-polybacterial urine culture (n=112) 52 (86.7) 60 (93.8)

Positive (n=68) 37(71.2) 31 (51.7) 0.035%

Negative (n=44) 15 (28.8) 29 (48.3)
Per protocol analysis (N=99)* n=35 n=64
Polybacterial urine culture (n=9) 5(14.3) 4 (6.3)
Non-polybacterial urine culture (n=90) 30 (85.7) 60 (93.8) 0.27%*

*Chi-square test; **Fisher test.

Polybacterial urine culture: > 10> UFC (colony-forming units)/mL and more than one
bacterial species.

Positive urine culture: one bacterial species > 10° UFC/mL.

* were excluded from this group patients who did not comply with their randomized position

or when information was missing.

Figures:
Figure 1: Illustration of the possible upright standing positions
Figure 2: Flow diagram illustrating the inclusion or exclusion of patients in the study

ITT, intention-to-treat
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