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Abstract Objective: To evaluate the effect of oral desmopressin in patients with
nocturia associated with benign prostatic hyperplasia (BPH).

Patients and methods: With a rise of the use of oral desmopressin in the treatment
of nocturia in patients with BPH, a systematic review was performed according to
the Cochrane systematic reviews guidelines and in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist.

Results: The literature search yielded 18 studies. The studies were published
between 1980 and 2017, and included 3072 patients. Eligible patients were men aged
�50 years with lower urinary tract symptoms (LUTS) and persistent nocturia. There
was a significant 43% reduction in nocturia after using desmopressin alone. Com-
bined a-blockers and desmopressin lead to a decrease in the frequency of night voids
by 64.3% compared to 44.6% when using a-blockers only. The first sleep period, sig-
nificantly increased from 82.1 to 160.0 min and from 83.2 to 123.8 min when using
desmopressin + a-blocker and a-blocker only, respectively. The desmopressin dose
ranged from the lowest dose (0.05 mg) to the optimum dose (0.4 mg) at bed time.
The incidence of hyponatraemia associated with desmopressin use was 4.4–5.7%.

Conclusion: Low-dose oral desmopressin therapy alone is an effective treatment
for nocturia associated with LUTS in patients with BPH. Oral desmopressin com-
bined with a-blockers is well tolerated and beneficial for improving the International
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NPI, Nocturnal Poly-
uria Index;
PRISMA, Preferred
Reporting Items for
Systematic Reviews
and Meta-Analyses;
PVR, post-void resi-
dual urine volume;
RCT, randomised
controlled trial
Prostate Symptom Score and nocturnal symptoms. All patients should be educated
about the mechanism of desmopressin action to avoid treatment discontinuation
due to adverse events.

� 2018 Production and hosting by Elsevier B.V. on behalf of Arab Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The adopted definition by the ICS of nocturia [1] is wak-
ing up at night once or more to void and being preceded
and followed by sleep. Polyuria is defined as a 24-h urine
volume of >40 mL/kg body weight, with nocturnal
polyuria (NP) defined as a proportion of the 24-h urine
voided at night being >20–33%. NP is the most likely
cause of persistent nocturia in most patients who are
treated for BPH [2].

In patients with BPH, nocturia mostly results from
decreased nocturnal bladder capacity [3], high post-
void residual urine volume (PVR), and/or detrusor over-
activity that decreases functional bladder capacity [4].

Nocturia is a bothersome common storage symptom
associated with BPH. However, it does not fully respond
to a-blocker therapy, probably due to its multifactorial
pathophysiology. It can persist even after effective treat-
ment of BPH [5], therefore desmopressin therapy has
been incorporated in to clinical practice [5,6]. The inten-
tion of desmopressin therapy, a synthetic derivative of
arginine vasopressin (anti-diuretic hormone, ADH), is
to substitute lacking endogenous vasopressin.

Desmopressin acetate nasal spray has been approved
by the USA Food and Drug Administration (FDA) for
the treatment of nocturia due to NP in adults [7]. The
orally disintegrating desmopressin tablet avoids inges-
tion of extra fluids, overcomes swallowing difficulty,
and has improved bioavailability compared to the stan-
dard tablet [7].

The routine addition of oral desmopressin to a-
blocker therapy to improve patients’ bother symptoms
is questionable. Should a patient with bothersome noc-
turia be managed with combined a-blockers and oral
desmopressin? We conducted this systematic review to
answer this question.

Patients and methods

Search strategy and study selection

A systematic review was performed according to the
Cochrane systematic reviews guidelines and in accor-
dance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist [8].
A comprehensive search of the medical literature was
performed, with no restrictions on the publication lan-
guage or publication status. The search was conducted
to find relevant studies from MEDLINE (1966–2017),
EMBASE (1980–2017), Google Scholar, and individual
urological journals. The latest search date of all data-
bases was October 2017.

Terms used included: ‘oral desmopressin’, ‘Nocturia’,
and ‘benign prostatic hyperplasia’ and ‘LUTS’.

Medical Subject Headings (MeSH) phrases included:

(‘benign prostatic hyperplasia’[MeSH]) AND

‘Nocturia’[MeSH])
((‘benign prostatic hyperplasia’[MeSH]) AND ‘Noc-
turia’[MeSH]) AND ‘desmopressin’[MeSH])

Inclusion criteria were men being treated for LUTS
with nocturia, defined as �1 voids/night. We excluded
trials of primary or secondary enuresis both in children
and adults.

To assess the risk of bias, two reviewers (D.E.T. and
O.M.A.) independently identified all potential studies
that adhered to the inclusion criteria for full review.
The studies selected for inclusion were independently
selected by the reviewers. Disagreement between the
extracting authors was resolved by consensus or referred
to the third author (A.A.S.).
Data extraction and analysis

The objectives were to evaluate the effect of oral desmo-
pressin in nocturia associated with BPH. The following
variables were extracted from each study: patient demo-
graphics, number of nocturnal voids, duration of first
sleep period (FSP), quality of life (QoL), oral desmo-
pressin therapy duration, adverse effects of oral desmo-
pressin, and treatment withdrawal.
Results

The literature search yielded 18 studies, of which four
were excluded due to irrelevance (Fig. 1). All studies
were in English, except for one study in Turkish [9].
The titles and abstracts of the studies focused on the
effect of desmopressin on nocturia as a separate entity
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Fig. 1 Flowchart of the article selection process for the review.
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not associated with BPH or LUTS [10], others focused
on intranasal desmopressin not the oral formula, also
one focused on the incidence of NP in patients with
BPH without correlation to desmopressin; hence, the
exclusion. All studies reported on the variables indicated
in the data extraction section and are listed in Table 1.

Characteristics of the included studies

The studies were published between 1980 and 2017, and
included 3072 patients. Eligible patients were men aged
�50 years with LUTS and persistent nocturia.

The main outcomes of all the studies was the efficacy
of oral desmopressin in reducing nocturia episodes using
bladder diaries and improvement in QoL from increas-
ing the duration of undisturbed sleep until first awaken-
ing to void.

Effect of desmopressin alone on nocturia

Bae et al. [3] reported in a randomised controlled trial
(RCT), including 216 patients, the possible causes of
nocturia associated with BPH. Of these patients, there
were 158 (76%) with NP, 15 (7.2%) with decreased noc-
turnal bladder capacity, and 35 (16.8%) with nocturia of
both entities.

A 43% significant reduction in nocturia was reported
after using desmopressin alone (P < 0.001) [11]. The
more severe the nocturia was, the more effective the
results with desmopressin, with a 0.756 correlation coeffi-
cient between the number of nocturnal voids and the
reduction in nocturia after desmopressin treatment.

In another study evaluating the safety and efficacy of
long-term desmopressin treatment, the mean night-time
frequency decreased by 2.1 voids, and the mean (SD)
nocturnal urine voided volume had decreased by 374.2
(261.3) mL at the last follow-up (P < 0.001) [12].

Kuo et al. [13] assessed the outcome of desmopressin
based on urodynamic characteristics after 4-weeks treat-
ment. Urodynamic characteristics of the study popula-
tion were detrusor instability (15 patients) and a
cystometric capacity of �250 mL (17 patients). There
was no significant difference in the success rate relative
to the urodynamic characteristics.

Effect of desmopressin vs placebo on nocturia

Several studies compared the effect of desmopressin vs
placebo in the control of nocturia [7,10,14-21]. Desmo-
pressin significantly reduced the mean number of noctur-
nal episodes by 53% and the mean ratio of night/24-h
urine volume by 39% (P = 0.034). The undisturbed sleep
hours were significantly increased by 74%. Moreover,
patients were more willing to continue on desmopressin
in comparison with placebo [17]. Desmopressin was sig-
nificantly superior to placebo in terms of the Nocturnal
Polyuria Index (NPI; P = 0.001), International Consul-
tation on Incontinence Questionnaire-Nocturia (ICIQ-
N) (P = 0.001), and total IPSS (P = 0.041) [17].

Effect of desmopressin combined with a-blockers on
nocturia

There were some RCTs comparing the effect of com-
bined tamsulosin and oral desmopressin vs tamsulosin
alone [3,22]. There was a decrease in the night voiding
frequency by 64.3% in the desmopressin + tamsulosin
group compared to 44.6% in tamsulosin-only group.
The change in IPSS was more significant in the a-
blocker group. The FSP significantly increased from



Table 1 Characteristics of the included studies.

References Study type No. of patients Duration of

treatment,

months

AEs

1 Ahmed et al., 2015 [22] RCT; desmopressin and

tamsulosin vs tamsulosin alone

248 3 None

2 Bae et al. (2013) [9] Desmopressin and tamsulosin vs

tamsulosin alone

216 6 NA

3 Wang et al. (2011) [20] RCT; desmopressin vs placebo 115 12 Not clinically significant

hyponatraemia after 12

months

4 Berges et al. (2014) [14] Observational, multicentre 137 3 Low incidence 2.2%

5 Chen et al. (2016) [16] Retrospective 136 22–24 6.61% had AEs

6 Kim YW et al. (2015) [23] Prospective multicentre study 54 3 NA

7 Kim JC et al. (2017) [17] Desmopressin added to a-
blockers

86 2 Mild

8 Cannon et al. (1999) [15] Double-blind crossover 20 0.75 3 developed fluid retention

9 Mattiasson et al. (2002) [18] Double-blind placebo 151 0.75 Mild adverse events.

10 Rezakhaniha et al. (2011) [19] Desmopressin vs placebo 60 2 NA

11 Shin et al. (2014) [24] Anticholinergic agent or

antidiuretic agent as add-on

therapy to an a-blocker

405 3 Four withdrew due to

dizziness and hyponatraemia

12 Weiss et al. (2012) [7] Desmopressin vs placebo based

on dosing

757 1 Lower and gender-specific

dosing to reduce

hyponatraemia

13 Weiss et al. (2013) [10] Desmopressin vs placebo based

on dosing

385 3 Fewer hyponatraemia

incidences

14 Kuo (2002) [13] Desmopressin only 30 1 16.7% incidence

15 Song et al. (2014) [12] Desmopressin only 68 27.9 Hyponatraemia incidence

4.4%

16 van Kerrebroeck et al. (2007) [21] Desmopressin vs placebo 127 0.75 NA

17 Ho et al. (2005) [11] Desmopressin alone 28 3 NA

18 Koca et al. (2012) [9] Alfuzosin vs desmopressin with

alfuzosin

49 3 NA

NA, not available.
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82.1 to 160.0 min and from 83.2 to 123.8 min in
desmopressin + tamsulosin and tamsulosin-only
groups, respectively.

Kim et al. [17,23] studied the effectiveness of silo-
dosin alone or as an add-on therapy to desmopressin.
There was a significant improvement in the IPSS and
QoL (P = 0.001 and P < 0.001, respectively). There
was an improvement in the Leeds Sleep Evaluation
Questionnaire (LSEQ) score from 64.36 to 70.43 (P =
0.039). Moreover, there was also a reduction in the
NPI from 0.4005 to 0.3573 (P = 0.027)

Some studies [9] evaluated the use of combined
desmopressin and alfuzosin with alfuzosin monother-
apy. There was a 36.11% reduction in the mean nocturia
number in patients receiving combined therapy, which
was significantly higher than in patients receiving alfu-
zosin only (25.71%).

Desmopressin significantly decreased the number of
nocturnal voids from a baseline mean of 7.0 to 5.7 epi-
sodes for 3 days at the 24-week visit (P = 0.03) [3,9].

One study [24] evaluated the value of anticholinergic
or antidiuretic agent order, either to start with anti-
cholinergic or antidiuretic, as an add-on therapy in
men previously treated with an a-blocker for LUTS in
a randomised controlled design. Both anticholinergic
and desmopressin resulted in a significant decrease in
nocturnal urine volume, nocturia episodes, overactive
bladder symptom score, urgency episodes, and noctur-
nal bladder capacity index. Nocturia including LUTS
improved with the use of anticholinergic or antidiuretic
agents as an add-on therapy to an a-blocker, whilst,
there was no benefit of medication order.

Berges et al. [14] reported a significant improvement
in both the mean IPSS-QoL (by 43%) and mean
ICIQ-N nocturia problem question (by 53%) on using
desmopressin only, whilst concomitant a-blocker had
no effect on desmopressin efficacy.

Desmopressin dose

The desmopressin dose ranged from the lowest dose
(0.05 mg) to an optimum dose (0.4 mg) at bed time
[16,18,19]. The dose was titrated according to either,
the patient response based on number of nocturnal
voids and degree of bother from the symptoms [12,18],
increased weekly [16], or during a 3-week interval [21]
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until acquiring the desired response. Weiss et al. [10]
reported that 50 and 75 mg desmopressin had a similar
efficacy and they recommended a 50 mg desmopressin
dose in order to reduce the incidence of hyponatraemia.

One study [10] assessed the response to desmopressin
based on dosing. The 50 and 75 mg doses significantly
reduced the number of nocturnal voids (�0.37, P <
0.001 and �0.41, P = 0.003, respectively) compared
with placebo over 3 months. Desmopressin 50 and 75
mg increased the time to first void from baseline by
�40 min compared to placebo (P = 0.006 and P =
0.003, respectively). The response to desmopressin was
seen after 1 week of treatment and was sustained.

Adverse effects

The overall incidence of adverse events (AEs) ranged
from 2.2% [14] to 6.61% [16]. Some patients discontin-
ued their treatment due to diarrhoea [14] or hypona-
traemia. Other patients did not discontinue
desmopressin due to less severe symptoms [16].

The most reported AE was hyponatraemia. Other
AEs included: headache, dizziness, nausea, oliguria,
diarrhoea, oliguria, and incontinence [16].

Desmopressin therapy gradually decreases serum
sodium. Serum sodium should be assessed carefully, at
least at 1 week after treatment. Some studies noted that
there were no significant hyponatraemia associated with
desmopressin use [17,20,22,25].

The incidence of hyponatraemia with desmopressin
treatment ranges from 4.4% [12] to 5.7% [22]. In a
study, involving in >250 000 patients, Delfanian and
Zawada [26] reported certain potential risks for occur-
rence of hyponatraemia after desmopressin administra-
tion. These included surgery stress, hepatic disease,
increased desmopressin dose, and excessive fluid intake.
They concluded that hyponatraemia may be prevented
by close monitoring of serum electrolytes and avoidance
of low sodium solutions.

Chen et al. [16] assessed the serum sodium level at 1,
4, and 12 weeks after initiation of desmopressin therapy.
The mean (SD) decrease in the serum sodium levels was
3.89 (1.22) mmol/L (P < 0.001) in the non-NP group
and 4.69 (3.5) mmol/L (P < 0.001) in the NP group.

Lower desmopressin dose and gender-specific dosing
is of value to reduce clinically significant hypona-
traemia. As in one study there were reductions in serum
sodium to <125 mmol/L in six women (taking >25 mg
desmopressin) and two men (aged 67 and 82 years) tak-
ing 100 mg [7].

Discussion

Nocturia is defined as waking up from sleep at night one
or more times to void, each void being preceded and fol-
lowed by sleep [1]. Based on the degree of bother, the
number of night voids that defines clinically significant
nocturia is �2 voids/night [27]. Only 5% of men and
9.2% of women present with nocturia as a single symp-
tom, whereas nocturia concomitantly appears with other
storage and/or voiding LUTS in 20.5% of men and
17.4% of women [28].

In patients with BPH, being the most common cause
of nocturia, nocturia mostly results from a high PVR
and/or detrusor overactivity, which decreases functional
bladder capacity [4]. Also nocturia may be due to NP or
decreased nocturnal bladder capacity [3].

Nocturia cannot be explained alone based on BPH,
but can be consecutive to polyuria, polydipsia, diabetes
mellitus, cardiac failure, neurogenic bladder, reduced
bladder capacity, insomnia, or psychiatric problems
[1,4,29]. To reduce nocturia, action should be directed
at BOO, bladder sensitivity by anticholinergics, somno-
lence by hypnotic drugs, or urinary volume by antidi-
uretics [30].

The serum concentration of the antidiuretic agent
vasopressin increases during the night leading to
decreasing urine secretion. Secretion of this hormone
diminishes with age, when the renal response to antidi-
uretic agents decreases and the reduction of the total
amount of nephrons limit the renal response to the hor-
mone [30].

Behavioural modification, in the form of instructing
patients to avoid nightly known diuretic beverages,
may be a possible contributing factor. Also, it is
hypothesised that the combined rise in functional
voiding capacity and improvement in urinary flow
rates can increase the mean urine volume/void, with
resultant decreases in daytime and nocturnal frequen-
cies [31].

Desmopressin acetate (Minirin�) is a synthetic ana-
logue of arginine vasopressin, with similar antidiuretic
action but without its pressor effects, which is effective
in the treatment of polyuric states, such as primary noc-
turnal enuresis and central diabetes insipidus [32,33].
Desmopressin has a Level 1, Grade A recommendation
from the International Consultation on Incontinence
and European Association of Urology for the treatment
of nocturia associated with polyuria [34–36]. The recent
desmopressin formula, is an orally disintegrating tablet
that overcomes swallowing difficulty, avoids ingestion
of extra fluids, and has improved bioavailability com-
pared to the standard tablet [7].

Desmopressin alone significantly decreased the num-
ber of nocturnal voids from a baseline mean of 7.0 to 5.7
episodes for 3 days at the 24-week visit [3,9].

In comparison with placebo, desmopressin signifi-
cantly reduced the mean number of nocturnal voids by
53% and the mean ratio of night/24-h urine volume
by 39%. The hours of undisturbed sleep significantly
increased by 74% allowing undisturbed sleep for �4 h
[10,14,17,20,37].
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The frequencies of night voids decreased by 64.3%
with desmopressin + tamsulosin compared to 44.6%
with tamsulosin-only treatment [3,22,38]. The FSP, sig-
nificantly increased from 82.1 to 160.0 min and from
83.2 to 123.8 min with desmopressin + tamsulosin com-
bined treatment and tamsulosin-only treatment, respec-
tively [3,22,38]. Although the combined tamsulosin and
desmopressin treatment was more effective in treating
nocturia, the change in IPSS was more significant in
the a-blocker-only group.

Combined desmopressin and alfuzosin combined
therapy resulted in a 36% reduction in the mean noc-
turia number in comparison to 25% with alfuzosin-
only therapy [9].

The desmopressin dose ranged from the lowest dose
(0.05 mg) to the optimum dose (0.4 mg) at bed time
[16,18,19]. The dose was titrated according to either,
the patient response based on the number of nocturnal
voids and degree of bother by symptoms [18], or
increased at weekly intervals until the desired response
was attained [16]. Treatment with 50 mg desmopressin,
the minimum effective dose, provided sustained
improvement of nocturia and has fewer incidences of
hyponatraemia (serum sodium � 125 mmol/L). The 50
and 75 mg desmopressin have similar efficacy [10].

Based on dosing [10], the 50 and 75 mg doses signifi-
cantly reduced the number of nocturnal voids (�0.37,
P < 0.001 and �0.41, P = 0.003, respectively) com-
pared with placebo at 3 months. Desmopressin 50 and
75 mg increased the time to first void from baseline by
�40 min compared to placebo (P = 0.006 and
P = 0.003, respectively). The response to desmopressin
was seen by 1 week of treatment and was sustained.

The overall incidence of AEs ranged from 2.2% [14]
to 6.61% [16]. The most reported AE was hypona-
traemia. Other AEs included: headache, dizziness, nau-
sea, oliguria, diarrhoea, and incontinence [16]. Some
patients discontinued treatment due to diarrhoea [14]
or hyponatraemia.

The incidence of hyponatraemia with desmopressin
treatment ranges from 4.4% [12] to 5.7% [22]. In a
study, involving in >250 000 patients, Delfanian and
Zawada [26] reported certain potential risks for the
occurrence of hyponatraemia after desmopressin admin-
istration. These included surgery stress, hepatic disease,
increased desmopressin dose, and excessive fluid intake.
They concluded that hyponatraemia may be prevented
by close monitoring of serum electrolytes and avoidance
of low sodium solutions.

Serum sodium should be assessed carefully, at least at
1 week after treatment, However, some studies noted
that there were no significant hyponatraemia associated
with desmopressin use [17,20,22,25].

Lower desmopressin dose and gender-specific dosing
is of value to reduce clinically significant hypona-
traemia. As in one study there were reductions in serum
sodium to <125 mmol/L in six women (taking >25 mg
desmopressin) and two men (aged 67 and 82 years) tak-
ing 100 mg [7].
Conclusion

Low-dose oral desmopressin therapy alone is an effec-
tive treatment of nocturia associated with LUTS in
patients with BPH. Oral desmopressin added to a-
blockers is well tolerated and beneficial for improving
the IPSS and nocturnal symptoms. All patients should
be educated about the mechanism of desmopressin
action in order to avoid treatment discontinuation due
to AEs.
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[14] Berges R, Höfner K, Gedamke M, Oelke M. Impact of desmo-

pressin on nocturia due to nocturnal polyuria in men with lower

urinary tract symptoms suggestive of benign prostatic hyperplasia

(LUTS/BPH). World J Urol 2014;32:1163–70.

[15] Cannon A, Carter PG, McConnell AA, Abrams P. Desmopressin

in the treatment of nocturnal polyuria in the male. BJU Int

1999;84:20–4.

[16] Chen SL, Huang YH, Hung TW, Ou YC. Comparison of

nocturia response to desmopressin treatment in elderly men with

and without nocturnal polyuria in real-life practice. Int J Clin

Pract 2016;70:372–9.

[17] Kim JC, Cho KJ, Lee JG, Seo JT, Kim DY, Oh SJ, et al. Efficacy

and safety of desmopressin add-on therapy for men with

persistent nocturia on alpha-blocker monotherapy for lower

urinary tract symptoms: a randomized, double-blind, placebo

controlled study. J Urol 2017;197:459–64.

[18] Mattiasson A, Abrams P, Van Kerrebroeck P, Walter S, Weiss J.

Efficacy of desmopressin in the treatment of nocturia: a double-

blind placebo-controlled study in men. BJU Int 2002;89:855–62.

[19] Rezakhaniha B, Arianpour N, Siroosbakhat S. Efficacy of

desmopressin in treatment of nocturia in elderly men. J Res

Med Sci 2011;16:516–23.

[20] Wang CJ, Lin YN, Huang SW, Chang CH. Low dose oral

desmopressin for nocturnal polyuria in patients with benign

prostatic hyperplasia: a double-blind, placebo controlled, ran-

domized study. J Urol 2011;185:219–23.

[21] van Kerrebroeck P, Rezapour M, Cortesse A, Thüroff J, Riis A,
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