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Abstract

Objective: to evaluate the relapse rates of structured withdrawal using abrupt
cessation and structured withdrawal in a population of children with primary
monosymptomatic nocturnal enuresis who were desmopressin responders.

Materials and Methods: This prospectively randomized controlled trial and
carried out from January, 2006 to July, 2016. A total of 113 children with primary
monosymptomatic nocturnal enuresis completed the study protocol, 59 patients in
abrupt cessation group, and 60 patients in structured withdrawal group. Patients were
required to visit the outpatient clinic from the first visit, and after 1, 3, 6 and 9 months
of treatment. Patient-maintained voiding diaries were used to be evaluated. During
follow-up, urinalysis, and serum electrolytes were performed at each visit.

Results: The relapse rate was 20.0% for structured withdrawal group, which was
significantly less than 44.68% for abrupt cessation group. There was significant
difference observed between groups with regard to the proportion of nocturnal urine
volume by total daily urine amount and reduction of nocturnal urine volume.

Conclusions: Structured withdrawal with oral desmopressin mediates decreased
relapse rates after 3 months follow-up. Time dependent withdrawal strategy was

observed to be effective.
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Introduction
Patients with primary monosymptomatic nocturnal enuresis (PMNE) are those

without any other lower urinary tract symptoms (nocturia excluded) and without a

history of bladder dysfunction. (1) The prevalence of PMNE is reportedly 3.8%,

ranging from 0.5% to 1% in adolescence to 10% in early childhood. (2-5)

In addition to being highly prevalent, the effect of enuresis on the psychology and

social status of children and their parents makes this an important health problem
whose definitive treatment is important. (6) Treatment alternatives include

pharmacological and psychological/behavioral therapeutic modalities. Desmopressin

is the first-line medication for patients with monosymptomatic nocturnal enuresis with
nocturnal polyuria and normal bladder function.(7) Patients respond well and rapidly
to desmopressin therapy. However, relapse after treatment is an important problem
that affects up to 83% of patients. (8) For this reason, structured withdrawal of
desmopressin tablets as reported by Marschall-Kehrel and Harms has been widely
accepted. (9)

There is only one current study comparing abrupt cessation and a structured

withdrawal program (60 mcg daily for 15 days, and then 60 mcg every second
evening for another 15 days) in 47 patients, without a placebo group. (10)

We compared the relapse rates of two different withdrawal programs consisting of
structured withdrawal and abrupt cessation. To our knowledge, this is the first

prospective, randomized, controlled trial comparing two different structured
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withdrawal protocols of desmopressin cessation.
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Materials and Methods

This study was approved (STM No. 02B-011) and its related work undertaken in
Chiayi City; the research was overseen by our institutional review board at St. Martin
De Porres Hospital in Chiayi City. All procedures performed in studies involving
human participants were in accordance with the ethical standards of the institutional
and/or national research committee and in compliance with the Declaration of
Helsinki (1964) and its later amendments or comparable ethical standards. All patients
and their caregivers were asked to sign an informed consent form before granting
their participation. The study was designed to be a randomized, controlled trial and
was carried out from January 2006 to July 2016. A sample size of 55 patients was
required in order to detect a 30% difference in the proportions of the trial parameters
(i.e., relapse rate and reduction in nocturnal urine volume) in the treatment groups at a
significance level of 0.05 and a power of 80%.

Children 7-12 years of age who had a history of PMNE with no organic pathology
were recruited into the trial. The children all had normal urine concentrating ability,
and all patients were free of diurnal problems such as urgency, frequency (more than
seven voids per day), and/or daytime incontinence. None had received any specific
treatment for nocturnal enuresis within the two months preceding the study. Children
with clinically significant endocrine, metabolic, hepatic, psychiatric, neurological,
musculoskeletal, cardiovascular, hematological, renal, or genitourinary disease were
excluded from the trial.

The patients who achieved full response were prospectively randomized into
abrupt cessation and structured withdrawal groups using a random numbers table. The
abrupt cessation group was to discontinue desmopressin 0.1 mg orally after six

months of successful treatment. The cessation programs of the structured withdrawal
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group applied for three months (0.1 mg every other day for two weeks, 0.1 mg per
three days for two week, 0.1 mg per four days for two weeks, 0.1 mg per five days for
two weeks, 0.1 mg per six days for two weeks, and 0.1 mg per week for two weeks),
and patients were evaluated for relapse after nine months. During the six months of
treatment, all patients received desmopressin 0.1 mg orally at bedtime. During the
study, patients were advised to urinate just before going to bed and not drink more
than sufficient to satisfy thirst beginning from an hour before bedtime until eight
hours after drug intake. They were also instructed to avoid drinking liquids with a
diuretic effect at night (e.g., caffeine). Patients were required to visit their outpatient
clinic after the first visit and after one, three, six, and nine months of treatment.
Patient-maintained voiding diaries were used to record the following throughout the
study: bedtime, time of rising, 24-hour fluid intake and urine recording, time and
volume of nocturnal voids, and time of tablet intake. During follow-ups, urinalysis
and serum electrolyte tests were performed at each visit.

Relapse was defined as bedwetting occurring more than three nights weekly. The
primary outcome measure of the study was to determine the relapse rates after

cessation of desmopressin in the different groups. The secondary outcome measure
was to evaluate the nocturnal urine volume and nighttime/24-hour urine volume (=

30%), the effect of age and gender on relapse rates, and the safety of long-term
interventions. The assessments were based on data in the patients’ diaries, and
endpoints were derived for the nine-month double-blind study. Safety was evaluated
from reported adverse events and laboratory data, with emphasis on serum sodium
levels.

Statistical analysis was performed using SPSS® version 14.0.1. The independent t
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test, chi-square test, repeated measures ANOVA, and Cochran’s Q test were used as

appropriate. P-values lower than 0.05 were considered significant.
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Results

A total of 153 patients were eligible and prospectively randomized into two groups
before they entered the trial. A total of 25 patients were not recruited in the trial, 12
patients did not meet the inclusion criteria, 6 patients were unwilling to be
randomized, and 7 patients declined to participate. A total of 63 patients were
allocated into the abrupt cessation group. Among the 63 patients, 4 patients were
excluded due to lost follow-up. In all, a total of 59 patients were enrolled and placed
into the abrupt cessation group. A total of 65 patients were allocated for the structured
withdrawal group. Among the 65 patients, 5 patients were excluded due to lost
follow-up. In all, a total of 60 patients were enrolled in the structured withdrawal
group. Thus, analysis was done with 59 and 60 patients as the denominator in each
randomization arm (Figure 1).

No significant statistical differences were observed in patient age, gender
distribution, body mass index, or adverse effects after the trial (Table 1). However,
hyponatremia without clinical symptoms was frequently noted in the structured
withdrawal group.

The relapse rate was 44.68% of children in the abrupt cessation group after six
months of successful treatment. The relapse rate was 20.0% of children in the
structured withdrawal group after six months of successful treatment. This set of data
revealed a significant difference between groups (Table 2). A significant difference
was observed between groups regarding the proportion of nocturnal urine volume by

total daily urine amount and reduction of nocturnal urine volume (Table 3).
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Discussion
Desmopressin is the first-line treatment for patients with PMNE and has high
efficacy rates, although relapse after cessation of treatment is a major concern. In the
present study, the relapse rates of abrupt cessation and withdrawal in two different
structured methods were evaluated in comparison to placebo. Relapse rates were
significantly lower in the structured withdrawal groups.
There have been studies published previously on structured withdrawal of
desmopressin. Structured withdrawal programs can be grouped as time-dependent, i.e.,

approaches that maintain constant doses of medication with increasing time intervals,

(11,12) and dose-dependent, i.e., approaches that decrease the doses of

desmopressin after certain time intervals. (13)  Our study was based on time

dependency. In our study, structured withdrawal programs were associated with lower
relapse rates compared
to abrupt cessation (p < 0.001). In the study by Marschall-Kehrel and Harms, 0.2 and

0.4 mg tablets of desmopressin were given daily, and structured withdrawal was
observed to result in lower relapse rates. (9)  This multicenter study offers strong

evidence in favor of structured withdrawal. In a review of 13 studies and 1,457
children, Alloussi et al. reported lower relapse rates with time-dependent (mean 6.3%,

range 3.7% to 17.6%) and dose-dependent (16.8%, 10.7% to 21.0%) structured
withdrawal programs compared to abrupt cessation (56.9%, 10.8% to 90.0%). (14)

However, based on these series, no conclusion regarding preference for time- or
dose-dependent approaches can be reached, as a direct comparison of two different

approaches has not been performed.
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Our secondary outcome measure was to identify factors associated with increased
relapse rates. The number of wet nights per weel is associated with greater nocturnal
urine output, which explains the association with relapse rates after cessation of
desmopressin.

PMNE is a common problem seen by pediatricians and is one of the most
common sources of concern for children and their families. Despite many years of
research, there are still some uncertainties about the benefit of pharmacological
treatment and the most efficacious interventions. More studies with larger sample
sizes and longer durations of treatment and follow-up are needed to decide which
treatment is the most appropriate for PMNE. Studies should be performed on children
with various cultural and socioeconomic backgrounds and different family
circumstances and should take into account the individual characteristics of every

child. This will help clinicians to determine which treatment best suits which children.
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Conclusions
Structured withdrawal with oral desmopressin mediates decreased relapse rates
after a three-month follow-up. A time-dependent withdrawal strategy was observed to
be effective. Additional placebo controlled studies for comparison of different
methods of withdrawal should be conducted to define the best method of structured

withdrawal.
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153 eligible

l 25 not recruited

12 Not meeting inclusion criteria
6 unwilling to be randomized

7 declined to participate
!
128 randomly assigned

i

63 allocated Abrupt cessation 65 allocated Structured withdrawal

4 excluded 5 excluded
4 lost to follow-up 5 lost to follow-up

i

59 included in primary outcome 60 included in primary outcome

Figure 1: Summary of study disposition
Numbers of participants declining further follow-up or not responding are

cumulative in direction of participant flow.
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Table 1

Patients Characteristics

Characteristic
Patients(n)

Age(yr)?

mean
range

Gender®
male

Female

Body mass index?

Total adverse events

Oral dryness

Dizziness

Nausea

Hyponatremia without clinical

symptoms

Abrupt cessation
59

8.11+1.47
7-12
42(71.2%)
17(28.8%)
22.37+2.15

4(6.78%)
1
2
1

0

Structured withdrawal
60

73.56+7.71
7-12
42(70.0%)
18(30.0%)
22.34+1.73

7(11.67%)
2
1
1

3

Values are presented as mean + standard deviation or number (%).

2 Independent t test

b Chi-square test

88

P Value

0.967

0.847

0923

0.857
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Table 2 Voiding diary and relapse rates after cessation of desmopressin

Baseline

Nocturnal urine volume?

Abrupt cessation 471.53+£42.98

Structured withdrawal 469.00+72.10

Nocturnal volumeS30% of
daily total urine volume®

Abrupt cessation

Structured withdrawal
Night wetting/week?

Abrupt cessation

Structured withdrawal

Relapse rate®

89

ISSN: 2395-3470
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9 month P Value
<0.01
315.76+
68.74
304.17+
67.53
<0.01
40
(67.8%)
48
(80.0%)
<0.01
2.31£1.96
1.43+1.61
<0.01
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24
Abrupt cessation
(44.68%)
) 12
Structured withdrawal
(20.0%)

Values are presented as mean =+ standard deviation or number (%).
2 Independent t test

b Chi-square test

Table 3 Patient response and voiding diary ( Baseline vs Treatment )

Baseline 1 month 3 month 6 month P value
Nocturnal urine volume? 0.953
Abrupt cessation 471.52 £42.98 27576 +44.88 276.44+35.80 266.78 £35.98
Structured 286.17 £53.81 283.83 £44.96
. 469.00 £ 72.17 273.50 £40.24
withdrawal
Nocturnal volume 2
30% of daily total urine
volume®
Abrupt cessation 59 (100%) 0 0 0
Structured 0 0
] 60 (100%) 0
withdrawal
Daily total urine volume 0.873

(mL/D)?
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Abrupt cessation

Structured

withdrawal

Night wetting/week

Abrupt cessation

Structured

withdrawal

Serum sodium ?

Abrupt cessation

Structured

withdrawal

Response rate?

Abrupt cessation

Structured

withdrawal

17.47 £1.40

18.25+2.22

6.66 £ 0.67

6.67 £ 0.64

140.25 £ 3.84

140.15 £ 3.57

1791 £1.49
18.15+1.82

3.83+£2.20
1.24 £1.45

139.77+£3.73
135.24 +7.83

59 (100%)
60 (100%)

17.71£1.32
17.79 £1.36

391+£2.24
1.39+£1.48

139.47 £ 3.81
137.28 +£5.98

59 (100%)
60 (100%)

17.62 £1.11

17.65+1.31

4.02£2.36

1.27+1.45

136.91 £3.27

137.57 £ 5.67

59 (100%)

60 (100%)

0.964

0854

0967

Values are presented as mean + standard deviation or number (%).
2 Repeated measures ANOVA

b Cochran’s Q test
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