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Abstract
Objective
Nocturnal enuresis is a common childhood problem and has various treatments.
This study was carried out to compare oral and nasal vasopressin in the
treatment of nocturnal enuresis in 5- to 12-year-old children who were referred
to the Shahid Beheshti Clinic in 2008.
Materials & Methods
This study included 100 children (62 males and 38 females) with nocturnal
enuresis. One group (50 patients) received 20 mcg nasal vasopressin which
increased up to 40 mcg, depending on the patients’ response. The other group
(50 patients) received 0.2 mg oral vasopressin which increased up to 0.4 mg.
The patients were followed up for one month after response to the last dose of
drug. Data were recorded in prepared forms and analyzed using Chi-Square
and Fisher Test.
Results
The success rate with oral and nasal method was 80% and 92%, respectively
(P=0.08). Only 2% of the children had complications during the treatment; one
child treated orally developed gastroenteritis and another child treated with
the nasal method developed convulsions (P=1). Sixteen percent of the children
treated with the oral method and 28% of the children treated with the nasal
method had recurrence (P=0.148).
Conclusion
Oral and nasal forms of vasopressin have equal therapeutic effects. However,
oral form of the treatment has fewer serious side effects and is easier to use.
Therefore, the use of oral medicine is recommended.
Keywords: Nasal vasopressin, Nocturnal enuresis, Oral vasopressin
Introduction
Nocturnal enuresis is involuntary voiding during the night’s sleep after the age of
ﬁve when children usually have developed sphincter control. Its prevalence is 7%
for ﬁve- year- old male children and 3% for females and is reduced to 3% and 2% at
the age of 10, respectively. The most common form of the condition is the primary
one in which the patient has no control over voiding at all while in secondary cases,
enuresis re-appears after a period of normal control.
The possible causes of enuresis are delay in the development of nervous pathways
which control voiding, reduction of antidiuretic hormone (ADH) level during the
night, genetic background, and ﬁnally some sleep disorders (1). It may lead to
serious consequences, including lack of child’s self conﬁdence through self image
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disorder, chronic anxiety, parental anxiety, physical
punishment, and even child abuse (2).
There are various pharmaceutical and nonpharmaceutical treatments. The basis of nonpharmaceutical treatments is on limiting the use of
liquids at night or hours before sleeping, behavior
therapy alarms with sensors that go off when they wet
themselves, and ﬁnally motivation therapy including
child encouragement and rewarding for dry nights (3).
One of the oldest drugs used is imipramin, a tricyclic
antidepressant which considerably controls symptoms
during its use. However, recurrence is high after
treatment is stopped (2). Vasopressin, the synthetic
analogue of ADH, has been recently used effectively.
There are many published trials of desmopressin for
treating enuresis which conclude that desmopressin is
superior to placebo in reducing the number of wet nights.
To date, few adverse effects have been reported with
desmopressin. Because minor side effects are common
with the tricyclic antidepressants and because they are
hazardous medications (due to the risk of accidental
overdose), desmopressin may be a safer choice. This
medicine was only available as nasal spray in the past
but is now also available as oral tablets (4). Its nasal
spray has a considerable effect on nocturnal enuresis. It
showed to increase the average of dry nights from 0.6 to
4.3 per week in a study in Finland (5) while its oral form
reduced the number of wet nights for at least 1 night
per week in a study in England (6). In other studies,
the efﬁciency of oral tablets and nasal sprays have been
reported to be almost equal (7,8). The drug is effective in
patients who do not have a vasopressin diurnal rhythm
and their maximum anti-diuretic hormone concentration
decreases at night. It reaches maximum concentration
0.5-1 hour after administration and has a half life of 4-6
hours. It increases the renal reabsorption of water and
reduces urine output during the night to less than the
functional capacity of the bladder. Major side effects
of the medicine include hyponatremia, headache,
convulsions, and coma (1).
Since the oral medicine has been recently introduced
to the Iranian market and because the Desmopressine
Argenine Vasopressin (DAVP) tablet has a good
absorption, good biologic effects and few side effects
similar to the intranasal spray, treatment with tablets is
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a good alternative to the intranasal route for primary
nocturnal enuresis.

Materials & Methods
In a 12-month period in 2008, 100 children between 5
and 12 years of age who were visited at the pediatrics
clinics of Shahid Beheshti University for nocturnal
enuresis (involuntary voiding at night at least once a
week) were included in this study. Those with diabetes
insipidus, diabetes mellitus, urinary tract infection, renal
anomalies, psychologic problems, and simultaneous use
of other nocturnal enuresis medicines were excluded
from the study after appropriate evaluation by CBC,
FBS, U/A, U/C tests, and renal sonography. After the
approval of the ethics committee, informed consent
forms were signed by either the patients or their
parents.
The sample population was 100 individuals based on the
previous studies (7,9,10). Each child was given a number
and ﬁfty numbers between 1 and 100 were randomly
selected for oral treatment. The other 50 patients entered
the nasal treatment group. Minimum oral or spray dose
of 0.2 and 20 μg, respectively, started for the patients.
The dose was increased by 50% after two weeks, and
by 100% of the initial dose after another two weeks,
if no acceptable response was observed. If no response
was observed after these changes, they were identiﬁed
as resistant, and the treatment stopped. Upon detecting
improvement in any stage, the treatment continued for
two weeks, tapered in the next two weeks and ﬁnally
stopped. Recurrence was deﬁned as re-appearance of
the symptoms during or after tapering. Interview with
mothers or children was done by a trained nurse. Data
including demographic characteristics of the patients,
and the degree of recovery as complete (absence of
nocturnal enuresis two weeks after treatment), or partial
recovery (reduction of nocturnal enuresis by more than
50%) were recorded in special forms and the results
were compared in the two groups using chi-square and
ﬁsher exact tests.

Results
Out of 100 children with nocturnal enuresis, 62 were
male (31 in each group) and 38 were female (19 in each
group) (P = 1). Seventy four percent of the involved
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children were in the age range of 5 to 8 and 26% were
in the age range of 9 to 12 years (Table 1). In 36% of the
children, one parent had a history of nocturnal enuresis.
Eighty percent of the children recovered after oral
and 92% recovered after nasal treatment. Chi-square
showed no statistical difference between the two modes
of treatment (p<0.08) (Table2).
Only 2% of children showed side effects, one in the oral
and the other in the nasal group. The child in the nasal
group developed convulsions (after hyponatremia) and
the child in the oral group developed gastroenteritis.
There was no signiﬁcant difference in side effects
between the two groups (Table2).
Nocturnal enuresis recurred in 22% of the children
after treatment. Sixteen percent of the children with
the oral and 28% with the nasal treatment experienced
recurrence. Fisher test showed no signiﬁcant difference
between these groups (p<0.148, Table2).

Discussion
The distribution of age and sex in our patients was
similar to other studies (8,13, 14,15,16,17,18,19). One
parent had a history of childhood nocturnal enuresis
in 36% of the cases while most of the others studies
(1,9,14,17,18,19,20) have reported rates even up to 85%
(5,2). This may be due to the effect of ethnic and racial
differences in different studies.
In this study, 22% of the patients experienced recurrence.
Recurrence rate was 16% in oral group and 28% in nasal
group but the difference was not signiﬁcant (p<0.148).
The recurrence rate has been reported up to 80-100%
in two studies (21,22). It is believed that gradual
discontinuation of the drugs may reduce the possibility
of recurrence (23).
Forty (80%) patients in the oral group and 46 (92%) in
the nasal group showed improvement. The difference
between the groups was not signiﬁcant (p<0.08) as
shown in other studies (1,12,9,13,15,16,17,18).
In a double blind study on 141 nocturnal enuresis
patients between 5 and 17 years of age, 79% recovered
after two weeks of treatment with vasopressin tablets
(0.2mg) (9).
In a study, 15 children with nocturnal enuresis were
treated with vasopressin tablets (0.2 mg) and 15 children
were treated with 1 puff of vasopressin spray. Recovery
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(the number of dry nights per week) was signiﬁcant
(between 41% and 52%, p<0.02) in both groups and the
difference between the groups was not signiﬁcant (7).
In another study, 66 patients with nocturnal enuresis
were treated with oral and nasal desmopressin and
their recovery rate was then compared. No signiﬁcant
difference was found. Ninety six percent of the patients
took and tolerated desmopressin tablets well. It was
concluded that the desmopressin tablet was an effective
alternative in nocturnal enuresis in this study (10).
Only 2% of our children had side effects; one in the oral
group developed gastroenteritis and one in the nasal
group developed convulsion after hyponatremia.
In a study on 34 children between 7 and 18 years of
age in Singapore with 0.4 mg oral vasopressin for two
weeks, no adverse effects were observed (11).
In a literature review including all the empirical
studies from 1972 to 2005, out of 151 patients with
hyponatremia, 145 were treated with nasal vasopressin
and only 6 with oral vasopressin (8).
In Conclusion, Oral form of vasopressin is easier to use
and is relatively safe. Therefore, it is recommended for
the treatment of nocturnal enuresis in children.
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Table 1. Prevalence distribution of nocturnal enuresis
recovery versus treatment method, age and sex
Treatment
Method

Oral

Nasal

PV

Male

25 (80.6)

28 (90.3)

0.473

Female

15 (78.9)

18 (94.7)

0.34

5-8 year

28 (82.4)

37 (92.5)

0.286

9-12 year

12 (75)

9 (90)

0.617

Parameters
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Table 2. Prevalence distribution of complete and
partial recovery of children with natural enuresis
versus treatment method, Age & Sex
Treatment
Method

Nasal

Oral

PV

Recovery

46 (93)

40 (80)

0.08

Side effect

1 (2)

1 (20)

1

Recurrency

14 (28)

8 (16)

0.148

parameters

References
1. Elder J.Voiding Dysfunction. In: Behrman R.Kligman
R.Jenson .Nelson Textbook of pediatrics.Vol 3.18th
ed.philadelphia:W.B.Saunders;2007.P.1809-1810.
2. Tanagho Emil A, Aninch. J Smith’s General Urology.16th
ed;2004.P.556-559.
3. Schmit Barton D. Enuresis. In Berman S.Pediatric
Decision Making. 4th ed.philadelphia:Mosby;2004.P.9293.
4. Carpenter R. Enuresis. In: Crocetti M, Barone M.
Oski,s Essential Pediatrics. 2th ed. philadelphia:
Williams&Wilkins;2004.P.493-494.
5. Terho P. Desmopressin in Nocturnal Enuresis. J Urol
1991 Apr;145(4):818-20.
6. Glanzener CM , Evans JH. Desmopressin for nocturnal
enuresis in children. Cochrane Database Syst Rev
2002;3(CD002112):1-2.
7. Fjellestad F,Paulsen A ,Wille S,etal.Comparison of
Intranasal and Oral Desmopressin for Nocturnal Enuresis.
Arch Dis child 1987;62:674-677.
8. Robson WL, Leung AK, Norgaard JP. The comparative
safety of oral Versus intranasal desmopressin for the
treatment of children with nocturnal enuresis. J Urol
2007;178(1):24-30.
9. Skoog Sj, Stokes A, Turnerk. Oral Desmopressin a
Randomized Double Blind study. J urol 1997:10351040.
10. Janknegt RA, Zweers HM, Delaere KPJ, Kloet AG,
Khoe SG, Arend- sen HJ. Oral desmopressin as a new
treatment modality for primary nocturnal enuresis. J urol
1997;157(2):513-7.

16

11. Yap HK, Chao SM, Tan AY, Murugaso B, Ong EK,
Low EH. Efﬁcacy and Safety of Oral Desmopressin in
The Treatment of Primary Nocturnal Enuresis in Asian
children . J Pediatr child Health 1998:151-153.
12. Lee C, Robertson J, Shilkofski N. Drug Doses. In:
Robertson J. Shilk of skin. The Harriet Lane Handbook.7th
ed.Philadelphia:Mosby; 2005.P.782.
13. Ozden C, Ozdal OL , Altinova S, Oguzulgen I. Prevalence
and associated factors of enuresis in Turkish . Int,braz j
urol 2007;33(2): 216-222.
14. Al-rashed KHM , Bataineh HA. Frequency of enuresis
in(5-10) year old children in Toﬁla,Jordan .Shiraz EMedical journal 2007:8(1): 1-5.
15. Robson WL. Current management of nocturnal enuresis .
Curr Opin Urol 2008 Jul ;18(4): 425-30.
16. Butler RJ, Golding J, Northstone K. Nocturnal enuresis
at 5-7 years old: Prevalence and analysis of clinical
science. BJU int 2005 Aug;96(3) :404-10.
17. Norgaard JP, Djurhuus JC , Watanabe H , Stenberg A ,
Lettgen B. Experience and current status of research into
the pathophysiology of nocturnal enuresis . Br J Urol
1997;79:825-35.
18. Fergusson DM, Horwood LJ, Shannon FT. Factors related
to the age of attainment of nocturnal bladder control : an
8 year longitudinal study. Pediatrics 1989;78:884-90.
19. Norgaard JP, Djurhuus JC, Watanabe H, Stenberg A,
Lettgen B. Experience and current status of research
into the pathophysiology of nocturnal enuresis. Br J Urol
1997;79:825-35.
20. mDjurhuus JC. Deﬁnitions of subtypes of enuresis. Scan
J Urol Nephrol Suppl 1999;202:5-7.
21. Van Gool JD, Nieuwenhuis E, ten Doeschate IO, Messer
TP, de Jong TP. Subtypes in monosymptomatic nocturnal
enuresis. Scan J Urol Nephrol Suppl 1999;202:8-11.
22. Matthiesen TB, Rittig S, Djurhuus JC, Norgaard JP. A
dose titration, and an open 6-week efﬁcacy and safety
study of desmopressin tablets in the management of
nocturnal enuresis. J Urol 1994;151:460-3.
23. Tullus K, Bergstrom R, Fosdal I, Winnergard I, Hjalmas
K. Efﬁcacy and safety during long-term treatment of
primary monosymptomatic nocturnal enuresis with
desmopressin. Swedish Enuresis Trial Group. Acta
Paediatr 1999;88:1274-8.

Iran J Child Neurology Vol4 No1 June 2010

