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Prevalence of nocturia

21 void / nt 2 2 voids / nt
Men
20-40 years 11-35.2 % 2-16 %
>70 years 68.9-93% .~  29-59.3%
Women T‘
20-40 years 20.4-43.9 % 4.4-18 %

>70 year& 74.1-77.1 % 28.3-61.5 %




Trends in prevalence of nocturia stratified by number of voids per night and age intervals
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The Impact of Nocturia on Falls and Fractures: A Systematic
Review and Meta-Analysis

o oo e
Fizgerald 2009 [29, 30] Male 34 o 1.38 (057, 3.32) a.70
Temmi 2009 [36) Male 24 —_— 1.36(1.03, 1.79) .27
Frost 2010 [37) Male 1% - + 2.25 (083, 6,07) 7.3
Marshall 2006 [39) Male 24 —»— 1.00 (0.90, 1.20) 19.40
Makagawa 2010 [38] Both F = 2.01 (1.04, 3.87) 13.50
Overall (l-equared = §7.5%, p = 0.053) ’ 1.32 (096, 1.76] 100,00
NOTE: Welghts are lrom 1 1
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Figure 5. Forest plot of relative risks of fractures in people with nocturia
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The Impact of Nocturia on Mortality: A Systematic Review
and Meta-Analysis

e Fanda, Nocturiacase Relative risk 'o\'olgh‘l
definition (95%Cl)
Mean age 18-49 years
Kupelian 2012 [26] Male 2+ —a— 256(1.32,494) 1.87
Lightner 2012 (28] Male 2+ —_— 1.311(0.73,2.35) 229
Kupelian 2012 [26] Female 2+ —_— 1.10(0.66, 1.86) 279
Subtotal (-squared=50.7%, p=0.131) ——E— 1.49(092,242) 695
Mean age 50-69 years
Fitzgerald 2009 [23, 24] Male 3+ —_—— 1.21(0.70, 2.04) 265
Kupelian 2012 [26] Male 2+ —_—— 1.60(1.06, 2.41) 397
Lightner 2012 [28] Male 2+ —_— 1.48(1.15, 1.91) 7.08
Van Doom 2012 [29] Male 24 —_— 1.03(0.75, 1.42) 552
Akerla 2019 [32] Male 3+ T 1.20(0.81, 1.80) 413
Kupelian 2012 [26] Female 2+ — 1.94(1.27,296) 380
Chung 2014 [30] Both 3+ —_—— 1.89(1.01, 3.45) 21
Subtotal (l-squared=26.8%, p = 0.224) B 1.40(1.18,1.67) 2927
Mean age 70 or higher
Fitzgerald 2009 [23, 24] Male 3+ e 1.021(0.74, 1.35) 592
Kupelian 2012 [26] Male 2+ —i— 1.35(1.11, 1.63) 893
Endeshaw 2016 (31) Male 3+ —— 1.18(0.97, 1.44) 875
Akarla 2019 [32) Male 34+ — 1.57(1.11,2.23) 495
Kupellan 2012 [26) Female 2+ —— 1.19(1.04, 1.37) 1075
Asplund 1999(21] Both 3+ —a— 1.28(1.01, 1.62) 757
Bursztyn 2006 [22] Both 2+ = 0.89 (0,55, 1.43) 337
MNakagawa 2010 [25] Both 24 1.98(1.09, 3.59) 222
Galizia 2012 [27) Both 2+ — 1.02(1.01,1.27) 1153
Subtotal (-squared=49.8%, p = 0.043) L 2 1.19(1.07, 1.33) 63.78
Overall (I-squared=48.3%, p=0.010) - 127(1.06, 1.400  100.00
NOTE: Weights are from 1 L
random effects analysis 03 1 3

Figure 3. Forest plot of death RR in individuals with nocturia



 Nocturia
 Nocturnal polyuria (NP)



e Nocturia

— the need to wake up to pass urine during the
main sleep period, with each urination followed
by sleep or the intention to sleep

~ International Continence Society (ICS) 2018

— awakening 2 or more-times per night to void may
be considered a clinically relevant definition

~International Consultation on Incontinence Research Society 2018



 Nocturnal polyuria (NP)

— Overproduction of urine at night, >20%-33% of
total 24-hour urine volume depending on age

~ ICS 2002
— A'major contributing factor in nocturia cases

~J Uro/.2011,'186:135<§



Voiding diary parameters and definitions

Parameter pefmton |

NUV Total volume of urine
(Nocturnal urine volume) passed during the night,
including the first morning

void
MVV The largest single voided
(Maximum voided volume) volume in 24 hours
Ni NUV/MVV
(Nocturia index) Ni>1.3
NPi NUV/24-h urine volume *NP: NPi > 0.20-0.33 (age
(Nocturnal polyutia index) dependent)
NUP *NP: NUP >90mL/h

(Nocturnal urine
production)



Definitions of NP

e NPi>20% in the young and Npi >33% (NPi 33)
in the old

e Urine production per kg ortime unit (NUP >90
mL/h [NUP90])



AN

Causes of nocturia

Global polyuria

Nocturnal polyuria
Reduced bladder capacity
Mixed



Global polyuria

e Urine production: > 40 ml/kg /24-hour
— Increased fluid intake
— Underline disease

<>Renal or endocrine system
v'Poorly controlled diabetes mellitus
v'Central or nephrogenic diabetes insipidus (Dl)
v'Primary polydipsia

(psychogenic/behavioral dipsogenic, latter due to brain trauma,
radiation, or surgery with attendant dysfunctional thirst mechanism)



Nocturnal polyuria

e QOverproduction of urine at night

e |CS definition:

— > 33% of the 24-hr urine volume, > 65years,
excluding 24-hour polyuria{(>40mL/Kg/d)

— >20% in younger(21-35 years)

» The FDA’s regulatory decision-making
regarding desmopressin based on these
definitions



Reduced bladder capacity

Overactive bladder (OAB)/detrusor overactivity (DO)

Benign prostatic hyperplasia (BPH)/bladder outlet
obstruction (BOO)

Bladder/ureteral calculi

Neoplasms of bladder, prostate, or urethra
Anxiety disorders

Learned voiding dysfunction

Parmacologic agents

Neurogenic bladder

Cystitis

Extrinsic compression



Mixed

* A retrospective study of 200 patients with
nocturia found that 36% were classified as
mixed on the basis of having both nocturnal

polyruia and a reduced nocturnal bladder
capacity.

Neurourol Urodyn. 1998;17(5):467
15



A practical approach to the management of nocturia

Pathophysiology of nocturia

Bladder capacity l Fluid intake T Diuresis I

I I |

Pathophysiology of nocturia
1. Bladder capacity .
2. Fluid intake AN

1. Diuresis A\

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1111/60p.13027)



A practical approach to the management of nocturia

Pathophysiology of nocturia

Bladder capacity l

Bladder capacity U

1. Anatomic capacity 7

Anatomical capacity *

Functional capacity

Causes, for example:

+ Bladder wall fibrosis

* Post-radiation
fibrosis
augmentation

+ Bladder surgery

Causes, for example:

Primary:

+ Detrusor
overactivity

* Postvoid residual
due to bladder
outlet obstruction
or detrusor
underactivity

* Bladder
hypersensitivity

+ [nterstitial cystitis

Secondary:

*  Urinary tract
infection

* Bladder stone

* Bladder cancer

+ Foreign body

1. Functional capacity W

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1111/ﬁcp.13027)



A practical approach to the management of nocturia

Pathophysiology of nocturia

Bladder capacity l

Fluid intake T

Evening/night

r

Diuresis

24 h

Night

o

F

Anatomical capacity Jr
Causes, for example:

* Bladder wall fibrosis

* Post-radiation
fibrosis
augmentation

* Bladder surgery

Functional capacity Jr
Causes, for example:

Primary:

* Detrusor
overactivity

* Postvoid residual
due to bladder
outlet obstruction
or detrusor
underactivity

* Bladder
hypersensitivity

+  |ffers®iial cystitis

Sccontarnys

*Qh/rigary tract
PRtection

+ Bladder stone

* Bladder cancer

* Foreign body

Too much fluid

* |atrogenic
polydipsia
+ Psychogenic
polydipsia
* Dipsogenic
polydipsia

Wrong time of fluid
intake

¥

Excessive drinking in
the evening
Alcohalism
latrogenic

Global polyuria
Causes, for example:

* Diabetes mellitus
(/1)

* Diabetes insipidus
[pituitary, renal,
gestational)

* Renal insufficiency

* (estrogen
deficiency in
WOomen

* Hypercalcaemia

* Polyuria due to
polydipsia

Mocturnal polyuria
Causes, for example:

* MNocturnal arginine
vasopressin [AVP)
P
*  Atrial natriuretic
peptide [ANP) ‘T
* (Cardiac
insufficiency,
congestive heart
failure
* (Obstructive
sleep apnoea
* Evening use of
diuretics
* Chronic venous
insufficiency of the
lower extremities

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1111ﬁ?)cp.13027)




A practical approach to the management of nocturia

Pathophysiology of nocturia

Bladder capacity l

Fluid intake T

L 4

24 h

Evening/night

k. J

Diuresis

24 h

Night

Anatomical capacity Jr
Causes, for example:

* Bladder wall fibrosis

* Post-radiation
fibrosis
augmentation

* Bladder surgery

Functional capacity Jr
Causes, for example:

Primary:

* Detrusor
overactivity

* Postvoid residual
due to bladder
outlet obstruction
or detrusor
underactivity

* Bladder
hypersensitivity

*  |ffersMial cystitis

Secondarys

*Qh/rigary tract
PRtection

+ Bladder stone

* Bladder cancer

* Foreign body

Too much fluid

* |atrogenic
polydipsia
* Psych@fenic
potydipéia
* Dipsoges
polydipsia

Causes, for example:

Wrafg time of fluid
inigha
Causesor ex@mple:

* Edfessive drinking in
the evening

* Alcoholism

* latrogenic

Global polyuria

MNocturnal polyuria

Causes, for example:

* Diabetes mellitus
{11

* Diabetes insipidus
(pituitary, renal,
gestational)

* Renal insufficiency

* (estrogen
deficiency in
Warnen

* Hypercalcaemia

* Polyuria due to
polydipsia

1 Causes, for example:

* Nocturnal arginine
vasopressin (AVP)
4
«  Atrial natriuretic
peptide [ANP) T
* Cardiac
insufficiency,
congestive heart
failure
* Obstructive
sleep apnoea
* Evening use of
diuretics
* Chronic venous
insufficiency of the
lower extremities

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1111ﬁcp.13027)




Assessment of nocturia

History taking

— Other LUTS, fluid intake, sleeping habits, medical Hx, obstructive
sleep apnea

Review current medications

— eg, calcium channel blockers--amlodipine or nifedipine;
diuretics- furosemide

Physical examination

— BP, PV, edema of the lower extremities, urine retention, obese
Frequency-volume chart (in call cases, 3 days)
Investigations

— U/A,U/C, serum electrolytes, Cr, glucose, lipid profile
Additional tests, if required

— Cystoscopy, cardiology tests, PVR

20



Frequency-volume chart

ic % P A=+8 ijo & & A>3z A ek & A >48
WS e B oo sum |8 MAE | mEE| & B Sk PR MEE || B 0| g RS
e [ o) @ m |k 2250 # R o) o) || g Z30™ o) | |em|nulEss
[=gle | sfpce| force sk ob:b> | yorce| ioee| wl po:3x |skvee| Igpee| A | |
325 | Poce] mmece] 3K 2337 130mce] jooee] 2K 1 2:3¢ 830 ce| atnce| Ao > %8
b:e% |bfoce | jevee| =k 2 i |g:45 |afvec|iprce | 8l o 2w | ee0el | poce | = - 1-1!5;
103Ch | boace | pevee | T bi45 |akcc oo £.C 2k §z30 | 330ce| ipec | PER
(320 |zavcs| KOCL &l 2:27 | sbee 2| >ePreed F_E‘l 2230 |sfvce | zppec | "L
lpa2o 3vce | afece | FC 1228 |ifocc|apes | 2k , 5240 | iho co|atpes| 35
10298 |310cc | wooge| 35 y3: 85 |stmce| pow ce Lgit (4 |abree] aonce] 2k
29222 |35vce| 28ce| < b25¥ | 230ce| g de| 7S 2040 200cc | 36mee] W
22:25 | 450ec 300 ] ale [gzoe |zbocg awg] 2 IR =
S | wiPce| 11220 | CR| Thae c 1WHE B jeoee |
e akoes |43 B, Sovcl| =L zopce| HE
afpec| #A- jeece] d<
e 3% zooc,| e
zoece| =K
woce| 2l (s 2 -
ppce] %k :
W ¥ [5¢lo ogac | OAMAAR| NS|® B|3000 [>Pho [EAMAER] ¢ |® ¥|mpo [0 |@AMAXR] £
FHE|39 PINe drmain| L [$m% 3oy (¥ imaxn & |F983y) [Sof REMERE U
BAE| b | opo | B RERR|: RAE| yte | (oo |B/RE R HA¥| exv [3f0 |HBSBRERR|:
| 2jo | (ov 2: | |#A-E| 5o 2: xR (Lo | loo 2: 2
3: 3: 3:




Nocturia evaluation algorithm based on frequency-volume chart

Frequency volume chart

Reduced maximum voided
volume, urinary frequency

24-h or evening polydipsia

24-h urine volume,
=40 mL/kg bodyweight

Mocturnal urine volume, >20%
(young)f33% (elderly) of 24-h
urine volume

h 4

h 4

k4

 J

Reduced bladder capacity

Increased fluid intake

Global polyuria

MNocturnal polyuria

k4

k4

k4

L

Consider primary or secondary
bladder/prostate disorders:

- Urinalysis

- Postvoid residual

- Refer to secondary care for
further investigations

Consider the amounkanditype
of fluids and thedifmes of
drinking:

- Diabetes insipidus an®
diabetes mellitus in relation to
polydipsia caused by polyuria

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1112/Zcp.13027)

Consider the following:
Type 1 or Type 2 diabetes
mellitus

- Blood/urine glucose level
Diabetes insipidus
Primary polydipsia
Oestrogen level in women
Serum Ca®

Consider the following:
Impaired circadian rhythm of
arginine vasopressin (AVP)
secretion
Congestive heart failure

Refer to cardiologist*
Sleep apnoea

Refer to sleep specialist
Prescription drugs affecting AVP
secretion

e.g. lithium or tetracyclines

Diuretics
Peripheral oedema in patients
with venous insufficiency
(varicosis) of lower extremities




Nocturia evaluation algorithm based on frequency-volume chart

Frequency volume chart

Reduced maximum voided 24-h or evening polydipsia 24-h urine volume, Nocturnal urine volume, >20%
volume, urinary frequency =40 mL/kg bodyweight (young)f33% (elderly) of 24-h
urine volume
¥ L A ¥ L 4
Reduced bladder capacity Increased fluid intake Global polyuria Nocturnal polyuria
-
h 4 ¥ h 4 4
Consider primary or secondary Consider the amounganditype Consider the following: Consider the following:
bladder/prostate disorders: of fluids and thedifmes of Type 1 or Type 2 diabetes Impaired circadian rhythm of
Urinalysis drinking: mellitus arginine vasopressin (AVP)
Postvoid residual Diabetes insipidus an® Blood/urine glucose level secretion
Refer to secondary care for diabetes mellitus in relation to Diabetes insipidus Congestive heart failure
further investigations polydipsia caused by polyuria Primary polydipsia Refer to cardiologist*
Oestrogen level in women Sleep apnoea
Serum Ca?” Refer to sleep specialist
Prescription drugs affecting AVP
secretion
e.g. lithium or tetracyclines
Diuretics
Peripheral oedema in patients
with venous insufficiency
(varicosis) of lower extremities

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1112/3(:p.13027)



Nocturia evaluation algorithm based on frequency-volume chart

Frequency volume chart

Reduced maximum voided 24-h or evening polydipsia 24-h urine volume, Nocturnal urine volume, >20%
volume, urinary frequency =40 mL/kg bodyweight (young)/33% (elderly) of 24-h

urine volume

k4 w 4 »

Reduced bladder capacity Increased fluid intake Global polyuria Nocturnal polyuria |
e
L L 4 L k
Consider primary or secondary Consider the amount and type Consider the following: Consider the following:
bladder/prostate disorders: of fluids and the times of Type 1 or Type 2 diabetes Impaired circadian rhythm of
- Urinalysis drinking: mellitus arginine vasopressin (AVP)
- Postvoid residual - Diabetes insipidus and - Blood/urine glucose level secretion
- Refer to secondary care for diabetes mellitus in relation to Diabetes insipidus Congestive heart failure
further investigations polydipsia caused by polyuria Primary polydipsia - Refer to cardiologist*
Oestrogen level in women Sleep apnoea
Serum Ca®* - Refer to sleep specialist
Prescription drugs affecting AVP
secretion
- e.g. lithium or tetracyclines
- Diuretics
Peripheral oedema in patients
with venous insufficiency
(varicosis) of lower extremities

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1112/4}cp.13027)



A practical approach to the management of nocturia

Treatment of nocturia

|

}

|

|

|

Bladder capacity l Fluid intake I Diuresis T
I I
| | I I
24 h Evening/night 24h Evening/night
I I I I
Behavioural- Behavioural- Behavioural- Behavioural- Behavioural- Behavioural-
lifestyle lifestyle lifestyle lifestyle lifestyle lifestyle

:

Anatomical capacity I‘

+«  Antimuscarinics

+  Botulinum toxin

+ Bladder
augmentation

+ Bladder replacement

Functional capacity Ir

Primary:

Detrusor overactivity

*  Antimuscarinics

* Botulinum toxin

* Sacral neuro-
modulation, etc.

LUTS/8PH

*  Alpha-blockers

* SARI

* PDES-inhibitors, etc.

Interstitial cystitis

*  Antimuscarinics

* |nstillation therapies,
etc.

Secondary:

Treat underlying

disease

Too much fluid

Reduce fluid intake if
na diabetes mellitus
or diabetes insipidus
Consult psychiatrist
in case of
psychogenic
polydipsia

Wrong time of fluid
intake

Change time of fluid
intake (eg, »>2 h
before bedtime)
Treat alcoholism

Global polyuria

Treat diabetes
mellitus (1/11)

Treat diabetes
insipidus

Local or systemic
oestrogens (females
with oestrogen
deficiency)

Replace fluid intake
in patients with
polydipsia

Nocturnal polyuria

Arginine vasopressin
(AVP) analogue
[vasopressin) in
patients with low
nocturnal levels of
AVP

Treat cardiac
insufficiency (refer
cardiologist)

Treat sleep apnoea
[refer
pulmonologist)
Change time of
diuretic use from
evening to morning
or midday

Treat chronic venous
insufficiency of the

lower extremities |

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1112fﬁcp.13027)



A practical approach to the management of nocturia

Treatment of nocturia

Bladder capacity l

Fluid intake T

Behavioural-

lifestyle

'

24 h

Evening/night

I

I

Behavioural-
lifestyle

Behavioural-
lifestyle

}

:

Behavioural-

lifestyle

Diuresis T

24 h

I

Behavioural-

lifestyle

:

Evening/night

Behavioural-
lifestyle

:

Anatomical capacity {

+  Antimuscarinics

+  Botulinum toxin

+ Bladder
augmentation

+ Bladder replacement

Functional capacity lr

Primary:

Detrusor overactivity

*  Antimuscarinics

* Botulinum toxin

* Sacral neuro-
modulation, etc.

LUTS/BPH

* Alpha-blockers

* SARI

*  PDES-inhibitors, etc.

5 dary:
eat underlying
disease

Too much fluid

psychoge®ic
polydipsia

hange time of fluid
intake (eg, »>2 h
before bedtime)
Treat alcoholism

Global polyuria

Treat diabetes
mellitus (1/11)

Treat diabetes
insipidus

Local or systemic
oestrogens (females
with oestrogen
deficiency)

Replace fluid intake
in patients with
polydipsia

Nocturnal polyuria

Arginine vasopressin
(AVP) analogue
[vasopressin) in
patients with low
nocturnal levels of
AVP

Treat cardiac
insufficiency (refer
cardiologist)

Treat sleep apnoea
(refer
pulmonologist)
Change time of
diuretic use from
evening to morning
or midday

Treat chronic venous
insufficiency of the

lower extremities

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (lO.lllZﬁ'cp.l3027)



A practical approach to the management of nocturia

Treatment of nocturia

Bladder capacity l Fluid intake I Diuresis T
I I
| I I I
24h Evening/night 24h Evening/night
i i i I
Behavioural- Behavioural- Behavioural- Behavioural- Behavioural- Behavioural-
lifestyle lifestyle lifestyle lifestyle lifestyle lifestyle

Anatomical capacity ¢

Antimuscarinics
Botulinum toxin
Bladder
augmentation
Bladder replacement

Functional capacity l

Primary:

Detrusor overactivity

*  Antimuscarinics

* Botulinum toxin

* Sacral neuro-
modulation, etc.

LUTS/BPH

* Alpha-blockers

* SAR

*  PDES-inhibitors, etc.

Integ@htbcystitis

*  ARtimuSgarinics

etc.
Segpfdary:
TTeat underlying
disease

n5billatidn therapies,

Too much fluid

Reduce fluid intake @
no diabetes Bislhitus
or dialfetes ifsip@dtR
Consuit psychligtrist
in case B
psychoge®ic
polydipsia

Wrang time of fluid
WWtake

¥ Change time of fluid
intake (eg, »>2 h
before bedtime)

* Treat alcoholism

Global polyuria

Treat diabetes
mellitus (I/11)

Treat diabetes
insipidus

Local or systemic
oestrogens (females
with oestrogen
deficiency)
Replace fluid intake
in patients with
polydipsia

Mocturnal polyuria

Arginine vasopressin
(AVP) analogue
[vasopressin in
patients with low
nocturnal levels of
AVP

Treat cardiac
insufficiency (refer
cardiologist)

Treat sleep apnoea
(refer
pulmonologist)
Change time of
diuretic use from
evening to morning
or midday

Treat chronic venous
insufficiency of the
lower extremities

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1112/ﬁcp.13027)




A practical approach to the management of nocturia

Treatment of nocturia

Bladder capacity l Fluid intake I Diuresis T
I I
| | I I
24 h Evening/night 24h Evening/night
I I I I
Behavioural- Behavioural- Behavioural- Behavioural- Behavioural- Behavioural-
lifestyle lifestyle lifestyle lifestyle lifestyle lifestyle

! . !

I Anatomical capacity I‘ Functional capacity Ir Too much fluid

T . !

Wrong time of fluid Global polyuria Nocturnal polyuria I

e 112KE

*  PDES-inhibitors, etc.

Interstitial cystitis

*  Antimuscarinics

* |nstillation therapies,
etc.

Secondary:

Treat underlying

disease

in patients with
polydipsia

+  Antimuscarinics Primary: * HReduce fluid inta keTf- * Treat diabetes + Arginine vasopressin
Botulinum toxin Detrusor overactvity no diabetes mellitus * Change time of fluid mellitus (I/11) (AVP) analogue
Bladder * Antimuscarinics or diabetes insipidus intake (eg, >2 h Treat diabetes (vasopressin] in
augmentation *  Botulinum toxin Coansult psychiatrist before bedtime) insipidus patients with low
Bladder replacement *  Sacral neuro- in case of * Treat alcoholism Local or systemic nocturnal levels of

modulation, etc. psychogenic oestrogens (females AVP
LUTS/BPH polydipsia with oestrogen Treat cardiac
*  Alpha-blockers deficiency) insufficiency (refer
« SARI Replace fluid intake cardiologist)

Treat sleep apnoea
[refer
pulmonologist)
Change time of
diuretic use from
evening to morning
or midday

Treat chronic venous
insufficiency of the

I s

International Journal of Clinical Practice, Volume: 71, Issue: 11, First published: 05 October 2017, DOI: (10.1112/80p.13027)




WILEY (/%% @ICS

International Continence Society consensus on the
diagnosis and treatment of nocturia

Diagnosis and treatment pathways

NOCTURIA

metabolic syndrome, [T OPRRPIERY
physical activity...) =

Neurourology and Urodynamics. 2019;38:478



WILEY U 9% @©ICS#i

International Continence Society consensus on the
diagnosis and treatment of nocturia

Diagnosis and treatment pathways

1. Intake: water, protein, sodium, obesity

2. Uro-gynecological: OAB, BOO, nuerogenic bladder

4. Cardiovascular: BP, metabolic syndrome, physical activity

6. Sleep: OSAS, RLS, sleep disruption and shortage, low dopamine dz

Neurourology and Urodynamics. 2019;38:478



Nephrological causes of nocturia

A free water clearance
— Vasopressin-related

(Antidiuretic hormone, ADH, #L AR A=
Arginine vasopressin, AVP, & N ZX)
 Asodium clearane (osmotic diuresis)

— Salt, urea (protein), glucose (diabetes), calcium,
lithium

— Intake, leg edema, heart failure, hypertension,
medication




AVP release

In the inner ear, AVP acts

upon water metabolism via
V2R, translocating water
channels aguaporin-2

(AQP2), from the luminal

gpithelium of the human
endolymphatic sac to the
basoclateral side

H_|D HZ HO
Paritymph

+ anra

In the kidneys, upon an agonist
stimulation of V2R, adenylyl cyclase and
protein kinase A (PKA) are activated in a
signaling cascade leading to the fusion
of aquaporin-2 (AQP2) carrying vesicles
with the apical membrane, which induces
an increase in water permeability

Extrarenal V2-receptors, primarily
located in endothelial cells, have baen
shown to increase the circulating
levels of coagulation factor VI (FVII),
von Willebrand factor (vWF), and
plasminogen activator (I-PA)
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Hormones and nocturia

° Vassopressin: the main water-regulating hormone
1.  Vasopressin deficiency
2.  Vasopressin resistance of receptor origin (nephrogenic, V2 receptor)

* Diabetes Insipidus (rare)
— 24-hour polyuria and polydipsia
— Dx: a bladder diary + a low morning (fasting) serum and urine osmolarity

e Sex hormones: also involved in regulation diuresis
— Estrogen, testosterone deficiency

» An abnormal circadian rhythm of vassopressin is the the
main mechanism for NP
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Sleep on the CNS as a cause of
nocturia

Sleep pathology, insomnia, sleep disruption
Obstructive Sleep Apnea Syndrome (OSAS)
Parkinson’s disease (dopamine deficiency)
Restless legs symdrome (dopamine deficiency)

» The diagnosis of a brain- or sleep-related cause of
nocturia is made clinically, patients need to be
referred to specialists.



Obstructive Sleep Apnea (OSA)
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Cardiovascular causes of nocturia

Hypertension/nondipping hypertension
Metabolic syndrome

Heart failure

Renal failure

Cardio-renal syndrome

— AN brain natriuretic peptide (BNP) with hypovolemia or as
overfilling (hyponatremia)

— A bad GFR (eGFR <50)
Leg edema

— Resorption of fluid when supine, immediate excess in urine
output, a delayed increase in ANP-related salt diuresis



Fluid and food intake as a cause of nocturia

 High intake of water, salt, or protein ->
increased excretion by the kidney

e Excess intake of osmoles -> thirst, increased
fluid intake

e Excess intake of calories -> obesity-> higher
intra-abdominal pressure. When supine ->
obstruction of the respiratory tract



Concomitant medication leading to nocturia

* |ncreasing or decreasing diuresis, changing
bladder function, interfering with sleep

 The timing/mode of administration, formulation

— Increase diuresis: diuretics, all antihypertensive
medication, progesterone, melatonin, lithium

— Decrease diuresis: antidepressants, antiepileptics,
estrogens, testosterone, corticoids, NSAIDs

— Cause leg edema: antidepressants, antihypertensives,
antivirals, hormones, NSAIDs...
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Lifestyle interventions

Limit drinking,
calories, salt,
protein
restriction

Bladder and pelvic
floor training,

weight loss

Physical activity, salfi K {- 1% [
oGl LURVE S jnterventions

loss, postural in nocturia

drainage, stockings
Sleep hygiene, :
Sleep ) limit drinking,
los . bladder and pelvic
floor training,
\ weight loss in DM

Neurourology and Urodynamics. 2019;38:478
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Phenotyping nocturia for uncontrolled causalities when
prescribing desmopressin

Heart

Renal failure failure, leg

edema (salt
loss)

Hyper-
: tension (salt
. (water loss) loss?)
Voss of
inLnsic
rreadian - Positive 1afety profie - Psitree effacy profile
mythm Woderate walety profile Imsafficient funcertain evidenoe of efficacy
{glomerulo- ﬂﬂm-:-—nﬂwu- o UPcertiin hyponatremss -
tubular) { - Wegateer safety grofde [moder ale o high - o

Bryponatierris i)

Neurourology and Urodynamics. 2019;38:478



Therapeutic packages

 There is only good evidence for desmopressin
and CPAP (for OSA)

* For other therapies, the evidence is moderate
or weak

» The safe candidates for desmopressin can be

phenotyped as no polydipsia, heart/kidney failure,
severe leg edemas, or OSAS.
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Initiating Desmopressin TX

NP due to reduced nocturnal vasopressin
Bothersome nocturia should be treated

Risk management consensus on classification into
three clinical pictures:

1. Symptoms of hyponatremia
2. Serum sodium check (SSC)
3. Contrainditions

Low-dose formulations preferred in patients
needing SSC (Na)
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Follow-up after desmopressin prescription

Initiate
desmo-
pressin

e |f SCCs are necessary, F/U on
N a day 3 to 7 and 1 month

Consenas: e Further checks at clinician

55C fixed

e discretion
ay 3-7 or

ithin 7 d
Within Taays Consenstia:

130-135 FU ac

mmaol/L

month at

discreton o top therapy if Na < 130 mmol/L,
Gt FU at 1 year

Symptoms of - 130-135 with symptoms

h}l'pU‘ consensus)
_ Tal'emia?
R Consensus:
Consensus: \ continue, or

STOP try drug-free
interval

Neurourology and Urodynamics. 2019;38:478



Symptoms of hyponatremia

Nausea and vomiting

Headache

Confusion

Loss of energy

Drowsiness

Fatigue

Restlessness and irritability

Muscle weakness, spasms or cramps
Seizures

coma
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Hyponatremia risk

Women: higher sensitive to desmopressin,
more prone to hyponatremia

— X-linked V2R gene

— Higher expression of V2 receptor
High-risk medications

— Carbamazepine, lithium, thiazide diuretics

The frail elderly (# older persons)
Heart failure (NY class II-1V)



Take Home Message

e Diagnostic packages:

— Hx, intake and bladder diary, PV, SSC(Na), renal
function, endocrine screening

 Therapeutic packages:

— The safe candidates for desmopressin can be
phenotyped as no polydipsia, heart/kidney failure,
severe leg edema or OSAS.

— Lifestyle interventions
* |nitial desmopressin: risk management
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Thank You for Your Attention
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