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ABSTRACT

	 Nocturnal enuresis (NE) is a common disorder in childhood and desmopressin is one of 
the most widely and well-tolerated medications for NE. The recent oral lyophilisate formulation of 
desmopressin (MELT) is effective in the treatment of NE in children and nocturia in adults. A MEDLINE 
literature search MEDLINE (2000-July 2017) was performed using the search terms MELT enuresis, 
MELT desmopressin, sublingual desmopressin, lyophilisate desmopressin. Twenty articles were 
analyzed with a number of patients of 3448. In 12 articles were reported 1275 pediatric patients (<18 
years old), and in 8 articles 2213 adult patients. In pediatric population the indication was enuresis 
in 1269 patients and central diabetes insipidus in 6 patients. In adult population the indication was 
nocturia in 1941 patients, renal colic in 259 patients, healthy volunteers 13 patients. In 17 studies 
desmopressin was administered alone while in 3 studies in association respectively with Tolterodina, 
Ketorolac and Tamsulosin. In 7 studies were reported side effects in only 81 patients, 60 in pediatric 
population and 21 in adult population. The reported side effects in pediatric population were nausea, 
lethargy, lower limb weakness, headache, diarrhea, viral gastroenteritis. The reported side effects 
in adult population were asymptomatic hyponatriemia, nausea, diarrhea, dizziness, symptomatic 
hyponatriemia. Our review confirm that the MELT formulation of desmopressin guarantee the same 
response of other formulations with a lower doses and a lowest number of side effects. We believe 
according with the literature that this formulation is actually the first line and safety treatment for 
nocturnal enuresis and nocturia.
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INTRODUCTION

	 Nocturnal enuresis (NE) is a pediatric 
disorder and many scientific studies have established 
decreased secretion of ADH and a reduced response 
to antidiuretic hormone in children affected1,2. 
Moreover, NE may be present with several 
comorbidities such as sleep disorders, psychological 

problems, parasomnias, left-handedness, polythelia, 
language disorders and testicular pathology3-5.

	 The persistence of NE in teenagers 
causes feelings like anger, shame and low level of 
self-esteem. These considerations underline the 
need of an appropriate treatment during childhood. 
Desmopressin (dDAVP) is one of the most widely, 



172 FERRARA et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 171-177 (2018)

well-tolerated, rapid acting prescribed medications 
for MNE (level 1, grade A, according to ICCS).

Pharmacokinetics and pharmacodynamics
	 dDAVP is produced replacing a residue 
of L-arginine with D-arginine in position 8 and 
removing an amino group in position 1 in the cysteine 
molecule. It was launched for the first time in 1966. 
It led to a considerable increase in the anti-diuretic 
action and a longer plasmatic half-life6,7. dDAVP 
has a vasopressor effect because is a selective V2 
receptors-agonist with no effect on V1-receptors. 
The activation of these receptors on the cells of the 
distal renal tubules and collecting ducts, causes the 
opening of acquaporin-2 type water channels (water 
channels), responsible for increased reabsorption of 
free water. In enuretics, there is altered expression 
of aquaporins.

	 dDAVP was first marked in 1974 as an 
intranasal solution, then it was released in 1981 as an 
injectable solution for intravenous, subcutaneous or 
intramuscular usage and finally as an oral solid tablet 
formulation in 1987. Recently, has been developed 
an oral lyophilisate formulation (MELT)8. Moreover, 
data suggest that there is no significant difference 
between the clinical effects of MELT compared to 
the tablet, due to its higher bioavailability  8,9.

	 The limit of using the nasal spray formulation 
is the great variations in absorption due to any 
modification of upper respiratory tract (infections, 
allergy, nasal congestion etc)10.

	 In Japan, nasal spray had been the 
formulation for the treatment of central diabetes 
insipidus until Kataoka et al. demostrated that 
orally disintegrating tablet (ODT) is superior to 
intranasal desmopressin in controlling water 
balance. Nowadays the efficiency and safety of 
desmopressin ODT have been clear, and oral 
formulations are preferred for administration11.

Safety of dDAVP
	 dDAVP is an effective therapy for NE and 
water intoxication is an infrequent adverse event 
associated8, 12, 13.  Although, we can prevent this 
dangerous reaction managing risk factors associated 
with hyponatremia12. However, the risk for this 
deadly adverse event could be reduced by following 

guidance. The most important indication is to adhere 
to the dose recommendations when prescribing 
dDAVP. Literature suggests not exceeding the 
recommended dose and to restrict fluid intake, 
especially during the evening8, 9, 12-15. Many studies 
demonstrate that the onset of hyponatraemia is 
more common in younger patients and during the 
first administration of therapy.

	 Although hyponatraemia is not very 
common and it mostly depends on unappropriate 
somministration of the drug, there are some 
papers that describes this side effect. However, 
reported cases (14%) of this kind of side effect 
occurred in patients treated with dDAVP without 
an adequate indication for therapy or were definite 
contraindications to desmopressin use (polydipsia, 
dipsogenic diabetes insipidus)16.  Moreover, none 
of the reported cases occurred in patients using an 
oral formulation of dDAVP.

	 dDAVP can be also administrated in 
adult with nocturia, but hyponatriemia is extremely 
correlated with age. Many studies underline that 
geriatric patients (> 65 years-old) with serum sodium 
under the lower limit are at high risk (>75%) of this 
adverse effect.

	 Only one report highlights the potentially 
life-threatening side effects associated with the co-
administration of non-steroidal anti-inflammatory 
drugs (NSAIDs) and dDAVP replacement therapy 
for CDI19.

	 Van Herzeele et al. evaluate the safety 
of the oral dDAVP tablet in children with NE and 
report  that dDAVP resulted to be well tolerated, 
independently of patient gender or age20.

	 MELT formulation does not necessitate 
intake of water compared with the tablet, furthermore, 
at lower dosing levels it maintains comparable levels 
of efficacy and safety21, 22.  Moreover, taking tablets 
can be difficult and may be hard for children to 
swallow. Significantly, MELT was well accepted by 
all ages.

	 Tablets formulation have also difficulties 
in administration due to their food interactions. 
Lower interactions are demonstrated with the oral 
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lyophilisate formulation, resolving the issue for young 
children to take the drug in a short interval between 
the evening meal and bedtime23. The dDAVP tablet 
and MELT should be administered 1 hour before 
bedtime. 

	 dDAVP is also used in severe and inherited 
bleeding disorders. Stoof et al. included 108 patients 
(median age 30 yrs), most of them (76%) affected 
by von Willebrand disease type 124.  The Authors 
observed that adverse events coincided with the 
antidiuretic and vasomotor effects of dDAVP studied 
previously. Changes in parameters were transitory 
and not clinically relevant. In conclusion, this study 
confirms that dDAVP is a safe treatment in these 
patients too.

	 Ferrara et al. in another study reported that 
dDAVP was effective and safety patients with NE, 
compared with placebo and with homotoxicological 
remedies25.

	 Analysis of post marketing safety data 
revealed 151 cases of hyponatremia in children 
with NE: 145 with intranasal formulations and 6 
with tablets 12. Other authors suggest that there 
is a decreased risk of hyponatremia with oral 
compared with intranasal dDAVP and one possible 
contributing cause is overdose in patients treated 
with intranasal dDAVP, because of the imprecise 
nature of administering a spray12, 22.

	 To review the safety of desmopressin 
(MELT) and it is effective in the treatment of nocturnal 
enuresis and nocturia we performed a MEDLINE 
literature search MEDLINE (January 2000-July 
2017) using the search terms MELT enuresis, MELT 
desmopressin, sublingual desmopressin, lyophilisate 
desmopressin. All English-language observational 
studies and case reports about side effects and 
effective of MELT in patients were evaluated. 

	 Twenty articles were analyzed with a 
number of patients of 3448. In 12 articles were 
reported 1275 pediatric patients (<18 years old), 
and in 8 articles 2213 adult patients. In pediatric 
population the indication was enuresis in 1269 
patients and central diabetes insipidus in 6 patients. 
In adult population the indication was nocturia in 

1941 patients, renal colic in 259 patients, healthy 
volunteers 13 patients. In 17 studies desmopressin 
was administered alone while in 3 studies in 
association respectively with Tolterodina, Ketorolac 
and Tamsulosin. 

	 In 7 studies were reported side effects in 
only 81 patients, 60 in pediatric population and 21 in 
adult population (Tab. 1). The reported side effects in 
pediatric population were nausea, lethargy, lower limb 
weakness, headache, diarrhea, viral gastroenteritis. 
The reported side effects in adult population were 
asymptomatic hyponatriemia, nausea, diarrhea, 
dizziness, symptomatic hyponatriemia. It is important 
to not underestimate other symptoms because 
particularly, for voiding disorders and abdominal pain 
is significant to rule out organic causes26.

CONCLUSIONS

	 Our review confirm that the MELT 
formulation of desmopressin guarantee the same 
response of other formulations with a lower doses 
and a lowest number of side effects. We believe 
according with the literature that this formulation 
is actually the first line and safety treatment for 
nocturnal enuresis and nocturia.

	 Finally we can resume that it is necessary 
to educate patients to avoid an inappropriately 
high fluid intake when dDAVP is prescribed, to 
adhere properly to the recommended dose and 
immediately suspend the medication at the onset of 
signs like headache, nausea or vomiting, prodroms 
of hyponatremia, especially if the symptoms 
develop during the first 2 weeks following treatment 
beginning when hyponatremia is more frequent. 
Fluid restriction is important both for the safety and 
efficacy of dDAVP therapy. ICCS recommendations 
underline to reduce fluid intake (d”200 ml) during 
evening, and then to avoid drinking until morning 
to reduce risk of hyponatremia; in general practice, 
it is generally advised that patients should avoid 
drinking 2 h before bedtime, with desmopressin 
administration up to 1 h before bedtime.

	 The future perspectives are to optimize 
MELT treatment associated with behavioral 
therapies to improve efficacy and further reduce side 
effects.



176 FERRARA et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 171-177 (2018)

1.	 Austin PF, Bauer SB, Bower W, et al. The 
standardization of terminology of lower urinary 
tract function in children and adolescents: 
update report from the Standardization 
Committee of the International Children’s 
Continence Society. J Urol.; 191:1863-5 
(2014).

2.	 Pomeranz A, Abu-Kheat G, Korzets Z, et al. 
Night-time polyuria and urine hypo-osmolality 
in enuretics identified by nocturnal sequential 
urine sampling—do they represent a subset 
of relative ADH-deficient subjects? Scand J 
Urol Nephrol.; 34:199-202 (2000).

3.	 Ferrara P, Dell’Aquila L, Perrone G, et al. 
A Possible Pathogenic Linkage Among 
Headache, Migraine, and Nocturnal Enuresis 
in Children. Int Neurourol J.; 20: 311-5 (2016).

4.	 Ferrara P, De Angelis MC, Caporale O, et al. 
Possible impact of comorbid conditions on the 
persistence of nocturnal enuresis: results of a 
long-term follow-up study. Urol J.; 11:1777-82 
(2014).

5.	 Ferrara P, Ianniello F, Romani L, et al.. Five 
years of experience in nocturnal enuresis and 
urinary incontinence in children: where we are 
and where we are going. Urol Int.; 92:223-9 
(2014).

6.	 Berkenwald A, Pires J, Ellsworth P. Evaluating 
use of higher dose oxybutynin in combination 
with desmopressin for refractory nocturnal 
enuresis. J Pediatr Urol.; 12:220 (2016).

7.	 Del Gado R, Del Gaizo D, Cennamo M, et al. 
Desmopressin is a safe drug for the treatment 
of enuresis. Scand J Urol Nephrol.; 39:308-12 
(2005).

8.	 Vande Walle J, Stockner M, Raes A, et al. 
Desmopressin 30 years in clinical use: a 
safety review. Curr Drug Saf.; 2:232-8 (2007).

9.	 Vande Walle J, Rittig S, Bauer S, et al. 
American Academy of Pediatrics.; European 
Society for Paediatric Urology.; European 
Society for  Paediatr ic  Nephrology. ; 
International Children’s Continence Society. 
Practical consensus guidelines for the 
management of enuresis. Eur J Pediatr. ; 
171:971-83 (2012).

10.	 Vande Walle JG, Bogaert GA, Mattsson S, et al. 
Desmopressin Oral Lyophilisate PD/PK Study 

Group. A new fast-melting oral formulation of 
desmopressin: a pharmacodynamic study in 
children with primary nocturnal enuresis. BJU 
Int.; 97:603-9 (2006).

11.	 Kataoka Y, Nishida S, Hirakawa A, et al. 
Comparison of incidence of hyponatremia 
between intranasal and oral desmopressin 
in patients with central diabetes insipidus. 
Endocr J.; 62:195-200 (2015).

12.	 Robson WL, Leung AK, Norgaard JP. The 
comparative safety of oral versus intranasal 
desmopressin for the treatment of children 
with nocturnal enuresis. J Urol.; 178:24-30 
(2007).

13.	 Lucchini B, Simonetti GD, Ceschi A, et al. 
Severe signs of hyponatremia secondary 
to desmopressin treatment for enuresis: a 
systematic review. J Pediatr Urol.; 9:1049-53 
(2013).

14.	 Ferrara P, Del Volgo V, Romano V, et 
al. Combined dietary recommendations, 
desmopressin, and behavioral interventions 
may be effective first-line treatment in 
resolution of enuresis. Urol J.; 12:2228-32 
(2015).

15.	 Ferrara P, Romano V, Cortina I, et al. 
Oral desmopressin lyophilisate (MELT) for 
monosymptomatic enuresis: structured 
versus abrupt withdrawal. J Pediatr Urol.; 
10:52-5 (2014).

16.	 Thumfart J, Roehr CC, Kapelari K, et al. 
Desmopressin associated symptomatic 
hyponatremic hypervolemia in children. Are 
there predictive factors? J Urol.; 174:294-8 
(2005).

17.	 ten Doesschate T, Reichert LJ, Claassen 
JA. Desmopressin for nocturia in the old: an 
inappropriate treatment due to the high risk 
of side-effects? Tijdschr Gerontol Geriatr.; 
41:256-61 (2010).

18.	 Rembra t t  A ,  R i i s  A ,  Norgaard  JP. 
Desmopressin treatment in nocturia; an 
analysis of risk factors for hyponatremia. 
Neurourol Urodyn.; 25:105-9 (2006).

19.	 Verrua E, Mantovani G, Ferrante E, et al. 
Severe water intoxication secondary to the 
concomitant intake of non-steroidal anti-
inflammatory drugs and desmopressin: a 

REFERENCES



177FERRARA et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 171-177 (2018)

case report and review of the literature. 
Hormones (Athens).; 12:135-41 (2013).

20.	 Van Herzeele C, De Bruyne P, Evans J, et 
al. Safety profile of desmopressin tablet for 
enuresis in a prospective study. Adv Ther.; 
31:1306-1316 (2014).

21.	 Ferrara P, Vena F, Basile MC, et al. Focus 
on desmopressin and enuresis: a review 
of literature. Minerva Urol Nefrol.; 68:14-9 
(2016).  

22.	 Lottmann H, Froeling F, Alloussi S, et al. A 
randomised comparison of oral desmopressin 
lyophilisate (MELT) and tablet formulations 
in children and adolescents with primary 
nocturnal enuresis. Int J Clin Pract.; 61:1454-
60 (2007).

23.	 Kamperis K, Van Herzeele C, Rittig S, et 
al. Optimizing response to desmopressin in 
patients with monosymptomatic nocturnal 
enuresis. Pediatr Nephrol.; 32:217-26 (2017).

24.	 Stoof SC, Cnossen MH, de Maat MP, et al. 
Side effects of desmopressin in patients with 
bleeding disorders. Haemophilia.; 22:39-45 
(2016).

25.	 Ferrara P, Marrone G, Emmanuele V, et 
al. Homotoxicological remedies versus 
desmopressin versus placebo in the treatment 
of enuresis: a randomised, double-blind, 
controlled trial. Pediatr Nephrol.; 23:269-74 
(2008).

26.	 Garcovich S, Gatto A, Ferrara P, et al. Vulvar 
pyoderma gangrenosum in a child. Ped 
Derm.; 26(5), 629-31 (2009).


