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Abstract

Objective: The negative consequences of enuresis in children can be far reaching
and an understanding of the impact of these is essential for effective treatment
by the clinician. Enuresis can be categorized into monosymptomatic nocturnal
enuresis (MNE) and non-monosymptomatic nocturnal enuresis (NMNE). There
have been several studies in treatment of MNE with lyophilizate desmopressin
melt but very limited research into the efficacy of desmopressin melt in treating
NMME. The objectives of this study were to measure the efficacy and side effects
of desmopressin melt in treating children with NMNE.

Materials and Methods: Children aged 6 to 18 years with NMNE who visited the
outpatient department of pediatric urology were included in this prospective study.
Any underlying diseases and lower urinary tract symptoms were corrected then
their enuresis was treated with 120-240 mcg of desmopressin melt for 6-8 weeks.
Outcomes were defined as complete response, partial response, and no-response
as defined by the International Children’s Continence Society guidelines.
Results: A total of 25 children with NMNE were included in the study. The results
showed 44% complete response, 20% partial response, and 36% no-response. The
mean volume of nocturnal enuresis decreased from 159.96 to 115.30 ml in the
pre and post treatment periods, respectively (p = 0.012). The mean frequency
of enuresis decreased from 4.36 to 2.84 days per week in pre and post treatment
periods, respectively (p < 0.001). The mean whole night urine volume decreased
from 373.39 to 292.37 ml in pre and post treatment periods (p = 0.061). There
were no major side effects in the study.

Conclusion: Desmopressin melt is effective and safe in treating NMNE in children.
However, to add weight to the findings of this study further research with a larger
number of patients should be considered in the near future.
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Introduction

Nocturnal enuresis (NE) is defined as dis-
crete episodes of urinary incontinence during
sleep in children older than 5 years of age.! Ina
study of almost 3,500 children in Thailand, the
prevalence of enuresis declined with increasing
age from 10%, 5.3%, 3%, 1.2% at ages 5,7, 10 and
12 years, respectively.” In two other studies in
New Zealand and Belgium, the same pattern was
seen, prevalence also declined with increasing age
from 15%, 13%, 10%, 7%, 5%, 2-3%, 1-2% at ages
5,6, 7,8, 10, 12-14 and 15 years, respectively.**
Enuresis in children frequently has a negative
impact on the self-esteem, socializing capacity, >
and intellectual quotient of the children,” also
impacting on their parents sleep and well-being.
The sleep deprivation can seriously affect family
life, causing a reduction in patience when dealing
with the children, having impact on the working
hours of parents,® increase household costs of
laundry for clothes and sheets’ and may lead
to child abuse or abandonment.'®"" A previous
study reported that the successful treatment of
enuresis will improve the personality, behavior
and emotions of both children and parents.'?

NE is categorized into monosymptomatic
nocturnal enuresis (MNE) or non-monosymp-
tomatic nocturnal enuresis (NMNE). NE with any
daytime lower urinary tract symptoms (LUTS) is
defined as NMNE.">" In treatment of primary
MNE, there is level 1 evidence to support the use
of an enuresis alarm and desmopressin,'> however,
in treatment of NMNE, there are various options
available to deal with LUTS. These include clean
intermittent catheterization (CIC), anti-musca-
rinic agents, alpha-blocker agents, behavioral
treatment and bowel bladder training. However,
no standard approach has been established for
these treatments®. In our department, there
are many underlying diseases associated with
NMNE, specifically spina bifida, anorectal mal-
formation, posterior urethral valves, dysfunctional
voiding, attention deficit hyperactivity disorder,
and obstructive sleep apnea. The most common
underlying cause in our outpatient department
was found to be spina bifida, which a previous
study in our center also had a measurable negative
impact on the quality of life.'®

Anti-diuretic hormone (ADH) is released by
the posterior pituitary gland and reduces urine
production by increasing water reabsorption in

the collecting tubules and ducts. Desmopressin is
a synthetic analogue of ADH."” There are several
forms of this medication, specifically tablet, melt
and intranasal spray formulations. It has been
shown that the melt formulation of desmopres-
sin demonstrates the same levels of efficacy and
safety as the tablet form but at lower dosing levels
its bioavailability being almost 60% greater.'®
Several studies have investigated the efficacy of
the tablet and intranasal spray formulations of
this medication in the treatment of enuresis,"
but there is limited work into the treatment of
NMNE with melt form desmopressin. The aim
of this study was to measure the efficacy of melt
form of desmopressin in the treatment of NMNE
in our center.

Materials and Methods

A prospective study was performed in chil-
dren enrolled in the outpatient treatment pro-
gram for NMNE in our pediatric urology center
between 2018 and 2020. Criteria for enrollment
on the study were assent of parents and children
of ages 6 to 18 years with adequate treatment for
other LUTS, for example anti-muscarinic agent,
and CIC with continued treatment of previous
use. Twenty-six children were enrolled onto the
study and underlying causes of enuresis and se-
verity of symptoms were varied (Figure 1). One
child was subsequently excluded. The exclusion
criteria were hyponatremia (defined as serum
sodium < 135 mEq/L), chronic kidney stage III to
V (defined as estimated glomerular filtration rate
[eGFR] < 60 ml/min/1.73m?) (eGFR was calculated
as 0.413 x height [cm] / serum creatinine [mg/dl]),
psychiatric underlying disease, symptomatic
urinary tract infection at time of enrollment,
and moderate to severe mental retardation or
encephalopathy. Before inclusion all children
were assessed by their medical history, physical
examination, evaluation of serum blood urea
nitrogen (BUN), serum creatinine and serum
electrolytes. If required, urological imaging and/
or urodynamic studies were performed to evaluate
anatomical and/or neurological abnormalities.

After enrollment, child and parent were re-
quested to record a urine chart for 7 days without
the use of desmopressin and directed to not drink
water 1 hour before sleep. Details of the urine
chart included presence or absence of enuresis
each day for 7 days, volume of morning void or
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[ 26 Children were enrolled ]

—[ 1 Child was excluded due to poor compliance ]

25 Children were included

- Urine chart completed in first week without desmopressin
- 120 mcg melt form desmopressin initiated at 274 week

- Urine chart completed during the 3 week

- Serum creatinine and electrolytes measured at end of 374 week

/\

[ 11 Complete response ]

I

[ 14 Partial and No-response ]

I

Thweek

- 120 meg melt desmopressin continued from 4™ - 7™ week
- Urine chart completed in

|

[ 11 Complete response ]

- Melt desmopressin increased to 240 meg in 4™ - 9t week
- Urine chart completed during the 9™ week

- Serum creatinine and electrolytes measured at end of 9™ week

!

14 Partial and No-response ]

Figure 1. Flow chart of our study.

catheterization, volume of night void, volume
of enuresis, and volume of night catheterization
during sleep for 3 nights. We used a plastic tum-
bler with volume scale from Ferring Pharmaceu-
ticals for the measurement of the volume of urine
and scales from the same marque to measure the
weight of enuresis of each child. After the first 7
days, desmopressin melt form 120 mcg 1 tablet
was prescribed to be taken sublingually 1 hour
before sleep. The urine chart was completed
again on the second week after the start of this
medication. After the second week each child was
given an appointment to evaluate the incidence of
any side effects such as nausea, vomiting, abdom-
inal distension, alteration of consciousness, and
seizure and also evaluate serum BUN/creatinine
and electrolytes. If there were severe symptom or
hyponatremia or the eGFR decreased below 60
the medication was discontinued.

The urine charts were analyzed in accor-
dance with the International Children’s Conti-
nence Society (ICCS) guidelines: No-response
showed a decreased frequency of enuresis < 50%;
Partial response showed a decreased frequency
of enuresis of 50-99% and Complete response
showed a decreased frequency of enuresis 100%."
In the complete response group, the child was pre-
scribed 120 mcg desmopressin melt to be taken
sublingually 1 hour before sleep for an additional
28 days and asked to complete a urine chart for
the last 7 days on this medication. In the no-re-
sponse and partial response groups, the child
was given an increased dose of desmopressin to

240 mcg sublingually 1 hour before sleep for an
additional 42 days and was directed to record a
urine chart for the last 7 days on this medication
and evaluations of serum BUN/creatinine and
electrolytes were carried out at the final appoint-
ment. The final urine charts were used to analyze
the outcome.

A dosage of 120-240 mcg of the melt form of
desmopressin was selection following the findings
published in a previous study which reported
that this melt form dosage of desmopressin can
be effective for a period of sleep at night of 7-11
hours.?

The Primary outcome was to describe the
Complete response. The secondary outcome was
to compare the before and after treatment data of
average whole night urine volume, average noc-
turnal enuresis volume and frequency of enuresis.

Statistical analysis

Fisher’s exact test and a paired t-test were
used to analyze the data using the STATA pro-
gram. A significance level of p < 0.05 was chosen
and data were reported as mean * standard
deviation. The study protocol was approved by the
Ethical Committee of Chiang Mai University (Re-
search ID: 5323/ Study Code: SUR-2561-05323).

Results

Twenty-six children were enrolled onto the
study. One child was excluded because she was
unable to keep the appointments. Of the remain-
ing 25, the most frequent underlying disease was
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Table 1. Baseline characteristics of the NMNE patients
in the study.

Table 2. Primary outcome in the NMNE patients taking
desmopressin melt.

Parameters Patients,
n (%)
Gender
Male 15 (60)
Female 10 (40)
Age, mean (SD) 9.04 (3.22)
Underlying disease
Spina bifida 11 (44)
Obstructive sleep apnea 3(12)
Anorectal malformation 2(8)
Behavioral problem 2(8)
Brain tumor 1(4)
Autism 1(4)
Legg-Clav-Perthes disease 1(4)
No underlying disease 4 (16)
Other treatment
Alarm therapy 4 (16)
Clean-intermittent catheterization 4 (16)
Bladder augmentation 1(4)
Bladder capacity, mean (SD) 277.92 (126.59)

spina bifida (44%) followed by obstructive sleep
apnea, anorectal malformation and behavioral
problems (12%, 8%, 8%, respectively) (Table 1).
The response rate was complete response 44%,
partial response 20% and no-response 36% (Table
2). The average volume of nocturnal enuresis
decreased significantly from 159.96 to 115.30 ml
(p =0.012). The frequency of nocturnal enuresis
also decreased significantly from 4.36 to 2.84
days (p < 0.001). The average whole night urine
did decrease but not significantly from 373.39 to
292.37 ml (p = 0.061) (Table 3).

Three children had adverse events leading
to discontinuation of the medication, 1 child had
allergic symptoms of urticaria to the medication,
1 child had asymptomatic hyponatremia (serum
sodium was 134 mEq/L at dose 120 mcg) and 1
child had decreased eGFR from 103.25 to 50.36
ml/min/1.73 m? from inadequate CIC. Two

Response of nocturnal enuresis n (%)
Complete response 11 (44)
Partial response 5(20)
No-response 9 (36)

children had adverse events, 1 with mild dyspep-
sia and 1 with mild nausea and dry mouth but
following discussion it was decided not to dis-
continue the medication.

Discussion

NE is a common problem in Thailand.? It
has significant impact on the self-esteem and
psychosocial development of children and is
also a serious burden for their parents.>!" Treat-
ment of enuresis therefore, will patently improve
these conditions. Enuresis has been categorized
as MNE and NMNE. There are several studies
investigating the efficacy of desmopressin in treat-
ing MNE with reports of significantly improved
symptoms®', but there are limited studies on the
ability of desmopressin to treat NMNE. In the
first instance some facets of NMNE which may
have impact were addressed including constipa-
tion, LUTS, and obvious underlying causes. If the
enuresis remained after these were addressed we
set out to ascertain if desmopressin melt therapy
could help these children.

At our hospital most patients with NE meet
the pediatricians first. If NMNE was diagnosed
with other underlying causes, the child will then
meet our urologist. The most common underlying
cause of NMNE in our study is spina bifida. From
a previous study it was demonstrated that NMNE
was more prevalent in children with spina bifida
occulta and had a lower response to behavioral
treatment.”” Therefore these initial treatments
may not improve the NMNE.

Table 3. Secondary outcomes in the NMNE patients to desmopressin melt.

Outcomes Before treatment After treatment P-value
mean (SD) mean (SD)

Volume of nocturnal enuresis (ml) 159.96 (171.30) 115.30 (244.83) 0.012"

Volume of nocturnal urine (ml) 373.39 (222.06) 292.37 (279.00) 0.061

Nocturnal enuresis (days) 4.36 (2.45) 2.84 (3.20) <0.001

‘Denotes statistical significance
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In our study there was a complete response
rate of 44% with a statistically significant im-
provement in frequency of enuresis and enuresis
urine volume. There was improved whole night
urine volume but the data did not reach statistical
significance. From a previous study, response of
enuresis to melt form 120 mcg desmopressin is
lower in spina bifida occulta patients with severe
LUTS.” That study also treated LUTS daytime
with oxybutynin similarly to the treatment given
our study. Response of enuresis in children with
spina bifida tended to be lower in our study, and
also in children with severe enuresis frequency
and volume.

Another study demonstrated that the com-
bination of antimuscarinics and desmopressin
was more effective than antimuscarinics alone in
children with an overactive bladder and enure-
sis.** Similar to our study, after treating daytime
LUTS with antimuscarinics, if enuresis persisted
we also used desmopressin to control enuresis.

There is an earlier study into children with
enuresis. In that study, 82.8% who had NMNE
used desmopressin melt form 120 mcg with
propiverine 7.5 mg twice per day. The complete
response of this study was 87%. This may be
higher than our study because they included
MNE children in this study.

Our study demonstrated an initial positive
response to desmopressin in the treatment of
NMNE, but there was limited data for the impact
of long-term use. Another study demonstrat-
ed that a tapering dose to result in a complete
response had a low rate of relapse.” It was not
possible in our study to continue the medication
long term to assess the impact and also to observe
the outcome of progressive discontinuation of the
drug as the majority of our children could not
continue on desmopressin because of financial
implications.

There were several limitations to our study.
Firstly, the number of the children enrolled onto
the study were lower than the population that was
required to ensure robust statistical conclusions.
Since there were a limited number of previous
studies, the minimum population required was
82 children, but only 25 were available because
of restrictions of attendance at clinic due to
COVID-19. Also, in the Thai culture parents

underestimate the problem of enuresis and as a
result the whole night urine parameter was not
statistically significant. With a higher population
this statistic may have reached significance.

Secondly, our study included only a treat-
ment group with no control. This limited our
calculation for statistical significance in primary
outcome of complete response to bring results
for use in treatment. However, as the parame-
ters of enuresis volume and enuresis frequency
improved statistically significantly the next
randomized controlled trial should to planned
to reach statistical significance for this primary
outcome. Thirdly, our protocol is only initial
short-term outcome, the next study may look for
the long-term treatment of NMNE in children.
Another limitation might be the method of use of
the oral lyophilisate formulation of desmopressin
(melt form) which could be ineffective if it was
taken the wrong way such as eating or chewing
this medication, or drinking a lot of water after
taking the medication. The children and parents
were advised as to how to use the melt at the time
of enrollment but there may have been deviations
from the method requested. Lastly, our urine
chart only recorded data of urine volume for 3
days and presence or absence of enuresis for 7
days. To calculate a more accurate percentage of
volume and frequency, in a future study it may
be better to have a longer duration of recorded
data. The latter two limitations are a consequence
of the culture in our country as in many patients
there is a lack of compliance.

Conclusion

Desmopressin melt is effective and safe in
treating NMNE in children. A future study with
a larger sample size should be considered to fur-
ther substantiate the findings of this study and
add weight to the accumulating body of evidence
surrounding the efficacy of this treatment.
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