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ABSTRACT

Article Type:

Introduction: Nocturnal enuresis is known as the most common developmental problems
of childhood which has often a familial basis. It is usually benign and gradually disappears
with age.
Objectives: This study was conducted on children with primary nocturnal enuresis to compare
the efficacy of desmopressin and oxybutynin combination therapy with desmopressin
monotherapy.
Patients and Methods: This clinical trial was conducted on 59 patients (age range; 5 to 15
years) with primary nocturnal enuresis who had referred to our center in Tabriz in 2012.
The participants were divided into two groups as group 1 (30 participants) and group 2 (29
subjects). For three months, one group received desmopressin and oxybutynin and the other
group received desmopressin alone. Descriptive statistics (mean ± SD and frequency) and
chi-square test was conducted.
Results: In the group treated only with desmopressin, 72.4% of the participants were
completely cured in 1 month and 44.8% in 3 months. In the group treated with combination
of desmopressin and oxybutynin, 83.34% were cured in 1 month and 86.7% in 3 months.
Conclusion: Desmopressin and oxybutynin combination therapy is more effective than
desmopressin monotherapy for treating children with enuresis.
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Desmopressin and oxybutynin combination therapy is more effective than desmopressin monotherapy for treating children with
enuresis.
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Introduction
Enuresis refers to involuntary urination during night sleep
which happens in children older than 5 years old. The
prevalence of nocturnal enuresis is 15% to 20% in 5-yearold children, which decreases to 1%-2% until the age of 15

years old (1). Nocturnal enuresis is more common in boys
than girls (2) and it has two types; (a) Primary nocturnal
enuresis which exists since birth; (b) Secondary nocturnal
enuresis in which a patient has no nocturnal enuresis at
least in the last six months (3).
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In addition, nocturnal enuresis is divided into two groups
of mono-symptomatic and non-mono-symptomatic. In
mono-symptomatic form, patients have only nocturnal
enuresis, but in non-mono-symptomatic, in addition
to nocturnal enuresis, patients may have some other
symptoms such as frequent urination, dysuria and daytime
incontinence (3-5). The etiology of primary nocturnal
enuresis is not yet known, but some factors such as
stimulatory disorders during sleep, excessive production of
urine at night and reduced bladder capacity during sleep
are influential factors (5).
Four genes on chromosomes numbers 12, 13, 22 and 8 are
identified so far which are related to nocturnal enuresis.
The most common way of the disease transmission is
autosomal dominant inheritance which has about 90%
penetration. If one of the parents has the experience of
nocturnal enuresis, there is a 40% chance, and if both of
them have this experience, a 70% chance was existed for
their child gets enuresis (6).
The influencing factors on the secondary nocturnal
enuresis include bladder infection, constipation, diabetes
mellitus, diabetes insipidus, intestinal obstruction,
neurogenic bladder, seizures and medication side effects.
It is important to diagnose primary or secondary types
of nocturnal enuresis in patient evaluation because the
medication interventions in the secondary type include
eliminating the causes (7). The first step in management of
patients with nocturnal enuresis is taking history and doing
physical examinations. In history taking, patient’s urination
pattern, including frequency of urination during day and
night, daytime incontinence and frequency of nocturnal
enuresis in one week, is assessed. The amount of consumed
liquid during the day and evening and also before sleeping
is assessed as well. The physical examination of patients
includes; accurate neurological examination, spinal cord
examination for dysraphism and genital examination to
check developmental abnormalities of the genitourinary
system (3).
Urine analysis to examine probable infection or glucosuria
is necessary for all patients with nocturnal enuresis
symptoms. It is recommended to take a urinary system
sonography test to check urinary system anatomy. To
evaluate the bladder function, urine residual measurement
after voiding is recommended too (3).
After a confirmed diagnosis of nocturnal enuresis, the
disease should be treated. There are three therapeutic
methods for nocturnal enuresis (3): (a) Behavioral therapy,
(b) treatment with a buzzer alarm, and (c) pharmacological
treatment.
Pharmacological therapies which are used for nocturnal
enuresis include desmopressin, anticholinergic factors
and tricyclic antidepressant drugs (8,9). The efficacy of
desmopressin in primary treatment of enuresis is proven in
several studies. There are two types of desmopressin; nasal
spray and pills. Due to its short onset and fewer side effects,
the oral form of desmopressin is more recommended
(8,10). The dosage is 20 µg every night (for nasal spray) or
0.2 mg (for oral form). Desmopressin intake in 68.8% of the
patients has led to the improvement of nocturnal enuresis
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(11,12). It is recommended to take desmopressin for three
months, and if no response to treatment is observed, then
it can be considered as desmopressin resistant nocturnal
enuresis. In 20% of the patients with nocturnal enuresis,
this type of resistance is observed (13-15).
Objectives
At the moment, there is no specific treatment of choice
for primary nocturnal enuresis. As it was expected
that the efficacy of combination therapy is higher than
monotherapy, this study was conducted to compare the
efficacy of combination therapy on nocturnal enuresis.
Thus, this study set out to compare the therapeutic effects
of desmopressin and oxybutynin combination with
desmopressin alone on children with primary nocturnal
enuresis.
Patients and Methods
This clinical trial was carried out on 59 patients (age range:
5 to 15 years old) with primary nocturnal enuresis who
had referred to our center in Tabriz in 2012. According
to previous studies the sample size was calculated to be
59 people (11). All participants were screened to separate
those with primary nocturnal enuresis from the other
types of enuresis and were assigned to one of the treatment
groups.
The evaluation of children with nocturnal enuresis was
done as follows:
(A) Taking a complete history:
1. associated symptoms: primary or secondary, daytime
or nocturnal, urinary symptoms.
2. developmental history: the time of acquiring
developmental criteria and bladder control.
3. family history: history of having the disease in parents,
siblings or having undesirable accidents.
(B) Physical examination:
1. external genitalia examination
2. abdomen examination for existence of kidney or
bladder mass
3. neurological examination: peripheral reflexes and
perineal area sensation
(C) Laboratory assessments:
1. urine test to measure specific gravity, glucose, blood
and protein
2. urine culture
3. blood sugar level
4. serum creatinine level
5. kidney sonography.
After the confirmation of primary nocturnal enuresis
diagnosis, the participants were divided into two groups
of 29 and 30 people. Group 1 with 30 people received
the desmopressin plus oxybutynin combination therapy
and group 2 with 29 people received only desmopressin.
According to the high price of desmopressin oral pills,
desmopressin nasal spray was prescribed with dosage of
10 µm in each nostril (before sleeping) for all patients.
In addition, oxybutynin was prescribed as oral pills with
the dosage of 5 mg (half pill, twice daily). Then during
their monthly visits, these patients were monitored by
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nephrologists to check medication side effects, enuresis
improvement and reduction in frequency of urination
during night.
Medication side effects were assessed by the presence or
absence of any clinical complains that had been reported
before. Due to the diversity of tolerable side effects of
medications, all of the participants were not monitored and
analyzed, except those dangerous side effects that led to
discontinuation of the treatment in patients.
The final result of the treatment was improvement of
nocturnal enuresis which meant having nocturnal bed
wetting less than twice per month in a child who had this
problem before. The evaluated side effects of desmopressin
included seizures (the measurement of sodium level in
terms of the risk of hyponatremia), runny nose, nasal
congestion and epistaxis, gastrointestinal disturbances such
as nausea and stomach cramps and temporary headache.
Oxybutynin side effects also included palpitation (ECG
checked), dry mouth (xerostomia) and constipation.
The treatment course for each participant was decided to
be 3 months. Those participants who did not complete it
or refused to come back were excluded from the study. The
other exclusion criteria (including confounding factors)
were as follows:
1. Neurogenic bladder due to any cause, including tumoral
lesions, spinal cord injuries, congenital malformations,
sacrococcygeal or urogenital anomalies.
2. Central nerve system dysfunctions including cerebral
palsy and mental retardation.
3. Urine concentration defects including renal tubules
dysfunction, electrolyte disorders and diabetes.
4. Refusing to voluntarily participate in the study at the
beginning or during the study.
Response to treatment and probable side effects were
recorded in a questionnaire.
Ethical issues
The research followed the tenets of the Declaration of
Helsinki; informed consent was obtained; and the research
was approved by the ethical committee of Tabriz University
of Medical Sciences. The research has been also registered
in the Iranian registry for clinical trials website (Identifier:
IRCT201301117892N4, http://irct.ir).

and there was no significant difference between the mean
age of the two groups (P = 0.55).
In the group treated with desmopressin plus oxybutynin,
17 children (56.7%) were boys and 13 (43.3%) were girls
and in group treated with desmopressin alone there were
16 (55.2%) boys and 13 (44.8%) girls. Therefore, there was
no significant difference in gender between the two groups
(P = 0.558).
In 30.5% of the participants the father, 25.4% the mother,
5.1% the brother and 3.4% the sister had a family history of
nocturnal enuresis. Totally, 35.6% mentioned that they did
not have any family history of this disease. Furthermore,
21 out of 29 participants (72.4%) in the group treated
with desmopressin alone were completely recovered after
1 month. Three months after treatment in this group, 13
participants (44.8%) had completely recovered and in 16
participants (55.2%) with no improvement were observed.
Around, one month after treatment, the result of treatment
in the group of desmopressin and oxybutynin was as
follows; around 25 out of 30 participants (83.34%) were
completely cured and 5 participants (16.65%) were not
cured. In treatment evaluation after three months, however,
26 participants (86.7%) were completely cured and 13.3%
still suffered from nocturnal enuresis (Figures 1 and 2).
The comparison of results after one month treatment shows
a significant difference between the proportions of cured
people in the two groups. The proportion of cured subjects
in combination therapy group was more than those in
monotherapy group (P = 0.047). The result of evaluation
after three months showed, combination therapy was also
more effective than monotherapy (P < 0.001).
In combination therapy group, no significant association
between gender and the result of treatment after one
month was detected, while the treatment response rate in
this group was 84% in girls and 82.3% in boys (P = 0.88).
However, there was a significant association between age
and treatment results. In this group, the treatment result
after one month was better in younger children. The
maximum recovery rate was in participants with age of
seven years old and younger.
In combination therapy group, there was no significant
90

Statistical analysis
The collected data were analyzed by SPSS software version
16. Descriptive statistics (mean, standard deviation and
frequency) and chi-square test were also applied. The
significance level of P was set at 0.05.
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Results
In this study, 59 patients (age range; 5 to 15 years old) with
primary nocturnal enuresis who had referred to our center,
were divided into two treatment groups. One group (n =
30) was treated with a combination of desmopressin and
oxybutynin and the other group (n = 29) was treated with
desmopressin alone. The mean age of patients in group one
(desmopressin + oxybutynin) was 7.86 ± 2.41 years old.
The mean age of all participants was 6.89 ± 2.5 years old
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Figure 1. Comparison of the treatment result after one month in
combination and mono-therapy groups.
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Figure 2. Comparison of treatment results after three months in
combination and mono-therapy groups.

association between age, sex and the treatment results after
three months (P > 0.05). Additionally, in monotherapy
group no significant association between age, sex and
treatment result after one and three months was detected
(P > 0.05).
Discussion
Evaluating treatment in desmopressin group showed that
72.4% of the participants were completely recovered after
1 month and 44.8% after 3 months. In desmopressin and
oxybutynin combination group 83.34% were completely
cured after 1 month and 86.7% after 3 months. The
results of Austin colleagues’ study on comparison of the
efficacy of treatment with desmopressin and tolterodine
(an anticholinergic) combination and treatment with
desmopressin alone, demonstrated that in combination
therapy group, bed wetting was 66% less than the other
group (16). This finding is consistent with the result of our
study, and it indicates that treatment of nocturnal enuresis
with a combination of desmopressin and an anticholinergic
is better than treatment with desmopressin alone.
The results of a study conducted by Radvanska et al, on
the efficacy of combination therapy with oxybutynin
and desmopressin in patients with enuresis who had no
treatment response to desmopressin alone, showed that
two drugs combination therapy can reduce the frequency
of nocturnal bed wetting in desmopressin resistant patients
by 43% (17). In the study, the patients had administered
desmopressin before they took combination therapy with
desmopressin and oxybutynin (17). However, in our study,
patients were assigned randomly to one of the treatment
groups. We believe this is the reason that the response to
treatment rate in these two studies is different.
Martin and colleagues compared the efficacy of
desmopressin and oxybutynin combination therapy with
oxybutynin monotherapy. They found out a significant
difference between mean bladder adaptation and urine
flow pressure in patients treated with oxybutynin alone.
They concluded that the efficacy of combination therapy
with desmopressin plus oxybutynin was better than
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oxybutynin alone (16,18), which is consistent with the
results of our study. However, we did not study the mean
bladder adaptation and urine flow pressure in the studied
patients. In addition, in a study by Lee and colleagues, the
combination therapy with desmopressin plus oxybutynin
had a remarkable effect on speed and effectiveness of the
treatment on children with nocturnal enuresis (19,20).
Results of the present study show that in desmopressin
group, 72.41% were cured after 1 month and 44.8% after 3
months. Falak-ul-aflaki and colleagues studied the efficacy
of treatment with desmopressin in 5-14 years old children
with nocturnal enuresis and observed that 82.5% of the
patients were completely cured (21). The treatment rate
after 1 month in our study is not consistent with Falak-ulaflaki and colleagues’ work, but treatment percentage after
3 months is consistent.
Additionally, no significant difference age, sex and efficacy
of the treatment with desmopressin therapy alone was
detected in our study. However, in treatment evaluation
after 1 month of combination therapy group, the treatment
response in children 7 years old and younger was higher.
This may be due to the difference between the proportion
of children younger and older than 7 years old in this study.
However, more studies with larger sample sizes is necessary
to confirm this hypothesis. Falak-ul-aflaki and colleagues
found no significant difference between age, sex, stress
level and medication efficacy (21).
Although the side effects such as dry mouth and
constipation did not hinder the treatment, 20 participants
in combination therapy group reported drug side effects.
In monotherapy group side effects were observed in 23
participants. There was no significant difference between
type of treatment and side effects (P = 0.213), which is
consistent with Lee and colleagues’ study (19).
Conclusion
In children with nocturnal enuresis, desmopressin plus
oxybutynin combination therapy is more effective than
desmopressin monotherapy. Therefore, the combination
therapy should be prioritized. Our suggestions for future
work on this subject are as follows;
• Conducting a similar study with a larger sample size so
that the results can be generalized with more certainty.
• Conducting a similar study to evaluate the treatment
results with other drugs and compare the results with
Desmopressin treatment.
• Conducting a similar study to assess the reduction in
frequency of nocturnal enuresis and the amount of
improvement in two treatment groups (desmopressin
plus oxybutynin and desmopressin alone).
• Conducting a similar study and follow up the patients
after cessation of drug treatment.
• Conducting a similar study and assessment of the
frequency of side effects according to the type of side
effects in each treatment group.
Limitations of the study
A limitation of our study was small proportion of patients.
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We suggest multi-centric studies on this aspect of kidney
disease.
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