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Prevalence of Nocturia in a US 
Community-Based Population
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Emberton M et al. Int J Clin Pract 2008;62:18-26 BPH = Benigne prostaathypertrofie. LUTS = Lower Urinary Tract Symptom

Bezorgdheden bij 502 patiënten met BPH symptomen

Impact LUTS op levenskwaliteit
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Impact relaties

Impact op sociale activiteiten

Impact op werk

Frustratie

Schaamte

Ongemak

Verstoorde slaap

Angst voor kanker Zeer bezorgd
Matig bezorgd

Meest frequente oorzaak slaapfragmentatie bij 1485 volwassenen >50 
jaar

Middelkoop et al. J Gerontol A Biol Sci Med Sci 1996;51:M108–M115

Meest frequente oorzaak 
slaapfragmentatie
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LUTS = Lower Urinary Tract Symptom

Hinder neemt toe met aantal nycturie episodes

Eén van de meest storende LUTS

Fiske J et al. Neurourol Urodyn 23:130–133 , 2004
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Gevolgen slaapfragmentatie

Stemmingswisselingen
Cognitie en geheugen
Energie
Prestaties op het werk

Levenskwaliteit

Morbiditeit

Mortaliteit

Verkeersongevallen
Valaccidenten en fracturen
Cardiovasculaire aandoeningen
Depressie
Immunologische respons

Tengevolge van slaapstoornis

An observational study was conducted in an academic, tertiary-care hospital in Belgium 
over a six months period (January–June 2016). We performed a retrospective review of the 
electronic incident reporting and learning system (IRL) and medical records (MR) for adult 
patients who experienced an incident fall during hospitalization in the hospital’s medical, 
surgical and rehabilitation wards (305, 300 and 87 beds, respectively).

The prevalence of toileting-related incident 
falls is high, 53% of all incident falls in the 
hospital, with almost half of the episodes 
occurring during night-time. If nocturia is 
the leading cause of these nocturnal 
incident falls related to toileting, 
intravenous fluid therapy could be an 
important source of increased fluid intake 
in inpatients and may lead to iatrogenic 
nocturia.
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Methods
A multisite mixed methods cross-sectional study of older 
hospitalized adults who were admitted for ≥2 days was 
conducted using a standardized researcher-administered 
questionnaire.

Negoro H et al 2013

Nocturia – what are the causes?

Is more an explanation than a causality or a diagnosis
Is helping us to phenotype

Lower urnary
tract

NOCTURIA
Causative factors

Causalities of nocturia

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018

OAB, BOO, neurogenic bladder, interstitial cystitis… having a reduced functional bladder capacity
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Which LUTS are most bothersome in a 
BPH population?

Which LUTS persist after prostatic surgery

NephrologicalNOCTURIA
Causative factors
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Causalities of nocturia

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018

Renal failure, nephrogenic diabetes insipidus, …
ageing, abno/loss circadian rhythm of kidney, …
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Weiss JP  2011;Chang  2006;. Abrams P  2004
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Nocturnal polyuria No nocturnal polyuria

US , n = 934

Japan , n = 41

Europe , n = 845

Nocturnal polyuria in patients with 
nocturia

BE/BET/18/0001b-Feb 2018

Causes – nocturnal polyuria

17
43. Abrams P et al. Neurourol Urodyn 2004;23:466

Nocturnal polyuria in patients with nocturia ≥2 increases with age (n=845) 43

Do not forget
the kidney!
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Diagnosing nocturnal polyuria: the renal function 
profile

19

Glomerular filtration

Renal perfusion

Osmotic diuresis: 
Na

Atrial natriuretic
peptide

Aldosteron

Water diuresis
Vasopressine

Start 8 urinesamples: 1 / 3h
Voids U1 U2 U3 U4 U5 U6 U7 U8

8-10h 11-13h 14-16h 17-19h 20-22h 23-01h 2-4h 5-7h

Goessaert et al Eur Urol 2015

Creatinine
Creatinine clearance

Sodium, urea
Sodium clearance

Osmolarity
Free water clearance

Circadian rhythm of water/salt clearance through
adulthood

Monaghan et al 2020
Asplund R 2002

in subjects with NP, an increase in nighttime diuresis rate is more important than the increase in sodium diuresis, which 
strongly suggests that the increase in diuresis is not only solute driven, but should be considered as an important 
increase in overnight water diuresis, most likely related to decreased vasopressin levels.

Hormonal

NOCTURIA
Causative factors

Causalities of nocturia

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018

(sex hormones, diabetes insipidus/mellitus…)
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Sleep

NOCTURIA
Causative factors

Causalities of nocturia

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018

Sleep disruption and shortage, OSAS, RLS, low dopamine 
diseases …

Cardiovascular NOCTURIA
Causative factors
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Causalities of nocturia

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018

leg edema, heart failure, hypertension, metabolic syndrome, lack of physical activity…

NOCTURIA
Causative factors

Intake

Causalities of nocturia

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018

Excess water, proteins, sodium, calories (obesity as such without metabolic syndrome), …
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Lower urnary
tract

(OAB, BOO, neurogenic 
bladder…)

Nephrological
(Renal failure, aging, abno

circadian rhythm of kidney,  
nephrogenic diabetes 

insipidus…)

Hormonal
(sex hormones, 

Diabetus insipidus, 
mellitus…)

Sleep
(OSAS, RLS, sleep 

disruption and 
shortage, low 

dopamine diseases …)

Cardiovascular
(leg edema, heart 

failure, hypertension, 
metabolic syndrome, 

physical activity…)

NOCTURIA
Causative factors

Intake
(water, proteins, 

sodium, obesity…)

CO
N

CO
M

ITAN
T 

M
EDICATIO

N

CO
N

CO
M

IT
AN

T 
M

ED
IC

AT
IO

N

Causalities of nocturia: summary

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018

Nocturia Patient Journey 

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018
Delphi round 1a-b
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The TANGO
Short Form 
Screening 

Questionnaire

TANGO - a screening tool to identify comorbidities on the causal 
pathway of nocturia.
Bower WF, Rose GE, Ervin CF, Goldin J, Whishaw DM, Khan F.
BJU Int. 2017 Jun;119(6):933-941.

BE/BET/18/0001b-Feb 2018

Question 1: How many times do you wake up at night to pass urine?

Question 2: How much does nocturia bother you?

Question 3: What medications are you taking?

Question 4: How much is your bladder actually storing day and night?

Question 5: How much urine do you make over night?
Question 6: Do you have hypertension or cardiac failure, with or 
without leg oedema?

Question 7: Are you a good sleeper?

Question 8: Have we checked your hormone levels recently?
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Bladder and pelvic 
floor training

Salt and protein 
restriction, PA, 

weight loss

Sleep hygiene,  
limit drinking, 
bladder-pelvic 
floor training

PA, weight loss

Sleep hygiene,
Weight loss,

PA

PA, salt restriction, 
weight loss, 

postural drainage, 
stockings

Limit drinking, 
calories, salt, 

protein 
restriction

PA

Lifestyle 
interventions 

in nocturia

Lifestyle interventions in nocturia

PA = physical activity

Based on guidelines and Delphi

LoE Ia

LoE Ib

LoE III

LoE IV

Alfa blockers

Furosemide

Antimuscarinics

Fluid intake

Salt Diet

Sleep medication/Melatonin

Pramipexol (increase dopamine)

Physical activity

Hormonal substitution

LoE II

Reduce edema

CPAP
Desmo-
pressin

Uro-
Gynecological

Nephrological

HormonalSleep

Cardiovascular Causative factors

Intake

Evidences obtained from:
- meta-analysis or randomised

trials: Level of Evidence (LoE)

References:
- (23)
- (50)
- (51)

Decrease nocturnal blood pressure

- Expert opinion from ICI-RS NTT
To be confirmed by future research.

Lose weight

Current knowledge concerning behavioural and medical therapies 
available to treat nocturia

EAU-guidelines 2017; 
ICI-RS 2017, NUU 2018
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Desmopressin and nocturia: Why is this 
important?

• Desmopressin is a drug initially used for diabetes insipidus and later for bedwetting in 
healthy children and is now used for nocturia in older people with lots of comorbidities 
and concomitant medication: 

Bedwetting = keep them dry all night, low risk hyponatremia, high dose
Nocturia = increase FUSP (first un-interrupted period of sleep), be safe, low dose

• Desmopressin = nocturnal water retention, add nocturnal salt loss = potentially more 
hyponatremia.

• How to improve efficacy and safety through better patient selection and adding 
concomitant therapies: avoid nocturnal salt loss, combine, ie improve bladder capacity 
and sleep so that we need less desmopressin to increase the FUSP.

34

Circadian rhythm of water/salt clearance through
adulthood

Monaghan et al 2020
Asplund R 2002

in subjects with NP, an increase in nighttime diuresis rate is more important than the increase in sodium diuresis, which 
strongly suggests that the increase in diuresis is not only solute driven, but should be considered as an important 
increase in overnight water diuresis, most likely related to decreased vasopressin levels.

35

Consensus summary of risk management for 
hyponatremia when considering desmopressin.

Risk 
management 

Standard vigilance to 
hyponatremia symptoms

Standard vigilance to hyponatremia symptoms + SSC Contraindication

< 65 years 65 years or older Frail older people

Baseline sodium > 135 Baseline sodium 130-135 Baseline sodium below 130

eGFR > 50-60 eGFR 50-60 eGFR < 50

No concomitant medication 
that can cause hyponatremia

Concomitant medication weakly or moderately related to 
hyponatremia

Concomitant medication strongly related to 
hyponatremia

No leg edema Low to moderate leg edema Important leg oedema

No heart failure Heart failure (NYHA class I) Heart failure (NYHA class II or higher)

No diabetes mellitus or 
hypertension

Controlled diabetes mellitus or hypertension Uncontrolled diabetes mellitus or 
hypertension

Need for higher dose, up-titration Psychogenic polydipsia (>3L/day)

Higher risk in women Higher risk in women

Formulation Any desmopressin formulation Low dose desmopressin Treat condition if possible and wait with 
desmopressin

SSC No consensus on SSC Consensus on SSC -

SSC: serum 

sodium checks

36
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LUT Renal Hormonal Sleep CV Intake

Renal failure
Low Est or T 
(water+salt 

loss) 

LUT 
(no salt loss)

Deficient 
conc capacity 

(partial 
nephro DI)

Loss of 
intrinsic 

circadian 
rhythms 

(glomerulo-
tubular)

DI, lost AVP 
rhythm 

(water loss)

DM (water + 
glucose loss)

OSAS* (salt 
loss)

RLS, insomnia 
(salt loss?)

Heart failure, 
leg edema 
(salt loss)

Hyper-
tension (salt 

loss?)

Polydipsia

Excessive salt 
+ protein 

intake

E
+

E
?
E
-

Positive efficacy profile

Insufficient/uncertain evidence of efficacy

Ineffective

S
+

S
?
S
-

Positive safety profile

Moderate safety profile 
(low-to-moderate or uncertain hyponatremia risk)

Negative safety profile (moderate-to-high 
hyponatremia risk)

Phenotyping nocturia when prescribing desmopressin, based 
on guidelines, prescription information or Delphi panel
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Consensus: 
SSC fixed 

schedule -
Day 3–7 or 

within 7 days Consensus: 
FU at 1 

month at 
discretion of 

clinician

Symptoms of 
hypo-

natremia

Consensus: 
STOP

Consensus: 
STOP

FU at 1 year 
or yearly (No 
consensus)

Consensus: 
continue, or 
try drug-free 

interval

130–135 
mmol/L

Consensus: 
SSC

Initiate 
desmo-
pressin

Follow-up after desmopressin
Prescription, when SSC 
wanted or needed 

FU, follow up; SSC, serum sodium check

Based on guidelines, Prescribing information and Delphi

Symptoms of hyponatremia include: nausea 
and vomiting, headache, confusion, loss of 
energy, drowsiness and fatigue, restlessness 
and irritability, muscle weakness, spasms or 
cramps, seizures and coma

Timing/empty stomach or not is of 
no importance for SSC, consensus

38

Conclusion (1)
A summary of the nocturia patient pathway across different medical specialisms is useful in the 
visualisation and phenotyping of patients for diagnosis and therapy. 

It also highlights that nocturia is in general “not” or “not only” a urological symptom, but predominantly 
a symptom of a wide variety of causalities, many of which are easy to screen for with history taking, DS-
questionnaires and physical examination. Need for liaison teams in hospitals.

Bladder and prostate are not the only cause of nocturnal LUTS in the majority of the cases, stop treating 
nocturia with OAB and BPH therapies unless the bladder/prostate is the major cause

We provided some basic knowledge of desmopressin, its contraindications, safety concerns and follow-
up, easing its initiation and hopefully shorten the patient journey of nocturia.

39
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Conclusion (2)

As an abnormal circadian rhythm of vasopressin is the most prevalent cause of nocturnal LUTS it is the 
primary target for therapy. Desmopressin has a Loe 1a and a grade A recommendation in the 
treatment of Nocturia.

As nocturnal salt diuresis increases at higher age and is a significant extra cause of nocturnal LUTS, 
nocturnal sodium loss has to be decreased through life style interventions, improving general health 
and perhaps medication.

Combining therapies where relevant 

Using “Low dose formulation” desmopressin is efficacious in prolonging the FUSP and the Quality of 
Life with a low risk of hyponatremia in nocturia patients

40


