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Y 4 Nature of the Dementia

0 Not one but
more an umbreélla term ¢ )
for a variety of 0
conditions, main

neu rologica| affect An UMBRELLA term used to group different
perSOn’S bra’in conditions and symptoms

function(thinking,
behavior and feelings)
(Robinson, 2018)

0 Central nervous
system(CNS),

O Progressive, Irreversible



簡報者
簡報註解
that affect a person’s brain function 


Cognition

Cognitive Continuum
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Zhou Y, et al. Front Neurosci. 2023 Jun .


簡報者
簡報註解
正常老化過程(綠色)的退化屬於normal aging。
Preclinical phase的意思是cognitive function是正常的，但是腦部影像已經有一些異常。但是神經認知檢查還驗不出來。
MCI是至少有一個cognitive domain(s)的認知功能異常(醫師已經可以檢查出來了)，但是沒有影響到日常功能。
Dementia phase至少有一個cognitive domain(s)退化且「已經」影響到日常生活的認知功能退化，可以分成mild, moderate, severe dementia。
罹患MCI的患者不一定就一定會進展成dementia，大約有10-15%的患者會在5-7年內變成dementia。


Diagnostic Criteria for Dementia

DSM-5: Dementia = Major neurocognitive disorders

[J Evidence of significant cognitive decline from a previous level
of performancein/0ne-Qr more cognitive domains:
- Learning and memoryd<: EH % g /)
- Language(zE z)
~- Executive ability ( 31FIAEEE )
- Complex attention ( EFTEFES )
~ Visual perception, praxis ( fREZEZ= BN EIEE ] )
- Social cognition ( fLA2E3HEEE /T

[J The cognitive deficits interfere with independence in everyday
activities. ( AN IBERIEM B ER|EZNHA BEE )

American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 5th
Edition, 2000.


簡報者
簡報註解
精神疾病診斷及統計手冊》(Diagnostic and Statistical Manual of Mental Disorders, 簡稱DSM)，在國際應用最為廣泛且影響較大的精神疾病診斷手冊
Dementia目前的診斷標準是參照2000年頒布的DSM-5，又名major neurocognitive disorders。必須滿足以下條件：
至少在下面至少一個cognitive domains有明顯的認知退步：
Learning and memory：由此可之，記憶力退步並非dementia的必要條件，患者也可能罹患失智症但記憶力相對正常。
Language
Executive ability：執行工作能力，包括規劃工作(planning)與決策(decision making)
Complex attention：集中注意力
Visual perception, praxis：視覺空間感知能力
Social cognition：社交溝通能力
認知功能缺損必須影響到患者的日常生活
排除delirium
排除精神疾病
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Dementia course
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簡報者
簡報註解
臨床由專業心理師與失智症長輩同住家屬或主要照顧者晤談，收集上述資料，再與患者目前的認知能力作比較，以便能夠準確的判斷患者是否有失智退化的情況，以及退化嚴重程度。
正常人的CDR為0，CDR=0.5是輕微、CDR=1是輕度、 CDR= 2是中度、CDR=3是重度失智。


Dementia population

m More than/35 million worldwide live with
dementia, will expected to double by
2030.(double every 20 years)(Alzheimers
Dement.2013)

m 2021 ( WHO ) Global status>report on the public
health response to dementia : more than 55
million worldwide
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簡報者
簡報註解
公共衛生領域應對失智症全球現況報告
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簡報者
簡報註解
台灣65歲以上老人每13人就有1人罹患失智症，80歲以上老人每5人有1人罹患失智症



O 0O O O O

Prevalent Causes of Dementia

Alzheimer’s Disease (AD) : 65% - 85%

Lewy body Dementia : 15% - 30%
FrontotempofalDementia : 5% - 10%
Multi-infarct(Vaseutar) Dementia : 2% - 10%
Other Dementia : 5% - 0%

Louis, Elan D., and Stephan A. Mayer. Merritt’s
neurology. Lippincot{ Williapis & Wilkins, 2021.
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簡報者
簡報註解
Dementia is not one condition but more an umbrella term for a variety of conditions, mainly neurological, that affect a person’s brain function (Robinson, 2018) 
Dementia的成因中，最常見的是AD，然後是LBD，接著是FTD。
FTD比較早發，如果只看early onset dementia，也就是小於65歲就發病的dementia患者，FTD的盛行率和AD差不多。
過往認為vascular dementia是第二常見的失智症成因，但是近年來隨著對dementia biomarkers (如amyloid plaque, tau protein)的研究進展，發現單純的vascular dementia其實非常少，但是有35%（也就是說有很多）的其他失智症患者會合併腦中風事件。


Alzheimer’s Disease (AD)

L] most commen cause of
dementia with.60%40 70% in
Talwan.(Acta Neurol Taiwan2008)

1 Over 65 yrs
i i TEMPORAL LOBE PARIETAL LOBE
[0 Lesion Temporal(hippocaingus)
and parietal lobe B
a. Prominent memory and B
language impairment o

b. Amyloid proteins in amyloid
plagues
c. Phosphorylated tau proteins in

neurofibrillary tangles(NFTs) | »J
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簡報者
簡報註解
AD是最常見的失智症原因，隨著年齡增長，其盛行率越高。在85歲以上的老年人，其estimated prevalence甚至超過50%。
主要症狀是「情節記憶和語言功能」受損，前者的臨床表現就是短期記憶下降，而後者主要表現為命名困難（難以從腦中提取物品的名稱，所以無法命名物體，但是能說出物體的功能和特徵）以及複誦困難（根本原因也是因為短期記憶變差，無法紀著完整的句子並複誦出來）。
主要病理表現是amyloid proteins沈積在amyloid plaque中，還有tau protein沈積在neurofibrillary tangles中。
小知識：因為生成amyloid protein的APP gene就在第21套染色體上，所以不幸的是所有trisomy 21 (Down syndrome)的患者在50歲左右時，腦中都會出現AD pathology。


] Lewy Body Dementia(LBD)

o Parkms ase dementia &
Dementla y bodies

[ Lesion : ocmpﬂ@

1 Over 70 yrs )

] a-synuclein accumu
brain: Lewy body
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簡報者
簡報註解
LBD是兩種疾病的統稱：Parkinson disease’s dementia (PD後期退化到大腦皮質，造成的失智症)和DLB (Dementia of Lewy bodies，比起PDD更早發生失智症撞，甚至可能發生失智時還沒有parkinsonism症狀，和PD是不同的疾病，相同處只在於：兩者都肇因於alpha synuclein蛋白堆積在腦部形成如右圖所示的Lewy bodies)
LBD的主要特徵為：dementia + parkinsonism + 病理切片下腦皮質有alpha synuclein protein的Lewy bodies。
DLB的特性是： 早期主要影響到的腦區是occipital lobe，而非AD較常從medial temporal lobe開始萎縮。


/

R4)E)

Lewy Body Dementia(LBD)

O Vivid visual ;a®atlon I MNERN A/ NENY)

O Fluctuatlng CONSC vss(:f'ﬁ e B I A BER M
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)

=B E R AS

[0 REM slee
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retention,

0 behavior disorder (I]}LjYDLl%D%ﬂHﬁU

ic dysfunction : urinary incontin@ urinary

nocturnal polyuria
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簡報者
簡報註解
LBD的主要特徵為：dementia + parkinsonism + 病理切片下腦皮質有alpha synuclein protein的Lewy bodies。
主要症狀為dementia, vivid visual hallucination (一大重點：DLB的病人常會看到栩栩如生的人或是小動物視幻覺), 意識反反覆覆(時而清醒時而混亂), parkinsonism, REM sleep behavior disorder (睡眠快速動眼期時會將夢境的內容演示出來，因而大吼大叫和拳打腳踢)，最重要的是：會有autonomic dysfunction，其中包括早發且明顯的urinary incontinence, urinary retention, nocturnal polyuria等。


] Frontotemporal Dementia

] Lesion®

@& temporal lobes
0 Over 50 yrs
0 Behavioral vanaﬁ B AR E)

m Apathy ' Behavior dis |n
Compulsive behavior - rorality

FRONTAL LOBE
m Emotion: loss of empathy Q
O Primary progressive aphasia(;i2 S @ |
m Impaired semantic knowledge & sin

T;MPURALLOBE

word comprehension
16

m Impaired [anguage fluency and grammar


簡報者
簡報註解
根據症狀特性可以分成兩種：
Behavioral variant：主要是行為症狀的異常，患者會異常的淡漠(apathy), 行為去抑制(例如性騷擾他人、爆粗口等等，正常人原本在社會化後都會抑制自己的生物本能，但此類病人該抑制功能受損，所以想到什麼就做什麼), 強迫症狀, 暴食, 失去同理心等等。
Progressive aphasia (失語症)：分成兩種，一種是「語意知識」受損（無法理解名詞背後的意涵，例如：聽到「青蛙」後無法聯想到大眼睛全神黏液的兩棲類動物），另一種是說話的「流暢度和文法」受損。
特性為早期即出現人格變化和行為控 制力的喪失，常常會有不合常理的行為舉動;或是早期就出現語言障礙，例 如表達困難、命名困難等漸進性退化現象。平均好發年齡五十歲以後。 



M)}ti-infarct(VascuIar) Dementia
!P emic or hypoxic brain damage

Di t cerebrovascular pathologies
associa @ ith dementia

7
L4 L ‘
Strategic infarct ‘I vpoperfusive

Large infarctsor | Multiple small Cerebral CVD pathology

cortical infarcts | or lacunes / lacunes lesions haemorraghes | with AD

LVD; SVD; micro- Embolic/ hyper- Carc 3 Different Stroke injury and

atherosclerosis | vascular changes | tensive disease Wl iopathies ageing-related AD

Focal signs, No or slight focal Focal signs, Absence of fo | signs, Absence of focal

stepwise signs, insidious stepwise signs, insidious epwise signs, insidious

progression progression progression progression Progres progression

MID or cortical SIVD Strategic VCl or VaD VCl ondemeghtia| VaD with AD

VaD infarct withC pathology
dementia

Acta Neuropathol (2016) 131:659~685


簡報者
簡報註解
最後是vascular dementia，因為中風最常發生在subcortical area，所以vascular dementia是一種subcortical dementia。前面所講到的其他dementia都是cortical dementia。
Subcortical dementia的特性有列出來的這些，在婦女泌尿領域的話：就是比較容易有urinary urgency和incontinence。
Vascular dementia要怎麼和AD區分：很簡單，vascular dementia通常發生在中風之後，快速發生且和腦中風有時序關係。
最常影響到的腦區有二：frontal lobe和subcortical area（這兩個結合起來，就是腦部控制排尿的中樞位置）

會導致vascular dementia的主要血管疾病可以分成下面幾種：
其中第1, 3,5種和中風有關，患者會表達有明確中風事件，比較符合傳統vascular dementia的定義。
第2種multiple small lacunar infarction的患者通常有很多老舊小中風痕跡，且白質病變嚴重，但是患者通常不會抱怨有明確中風事件。
第四種是hypoperfusion導致的watershed infarction。
第六種是CAA (Cerebral amyloid angiopathy)：是一種因amyloid protein沈積在腦部中小型血管導致的疾病，容易反覆腦梗塞和出血。



WI ti-infarct(Vascular) Dementia

] Secon@nmon causes of dementia in Taiwan:
often ha eﬁe like episodes

1 Subcortica ia (AD, LBD, FTD are all cortical
dementia)

[Jd Most commonly a

%}e frontal lobe &
subcortical area (ce @IC’[UFI’[IOH reflex)
1 Features : Slow processi , inattention,
executive dysfunction, gait ance, urgency,
incontinence, emotional distur a@
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簡報者
簡報註解
因為中風最常發生在subcortical area。前面所講到的其他dementia都是cortical dementia。
Subcortical dementia的特性有列出來的這些，在婦女泌尿領域的話：就是比較容易有urinary urgency和incontinence。
最常影響到的腦區有二：frontal lobe和subcortical area（這兩個結合起來，就是腦部控制排尿的中樞位置）
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Medical Treatment

Aoetyi@este rase inhibitors(AChEI, :I&xx fg &

|
ISt
—
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Hd to moderate degree patient
RIS EE )

HEEB EE « Exelon® Patch 1B EEEZFEHALR )

Acetylcholinesterase

Fig. 1. After signalling, acetylcholine is released from receptors and broken down by acetyl-
cholinesterase to be recycled in a continuous process.
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N- thyI -D-aspartate (NMDA) receptor

antagonist

NAMENDA XR = memantine

Sustained activation
of NMDA* receptors may
lead to excessive calcium
influx, neuronal dysfunction,
and cell death*®

u Memantlne/(% ’

] In moderate t
degree patient

[0 Glutamate + NMDA
receptor = cell death

NAMENDA X8R

NAMENDA XR is beliew. %
to block sustained
activation of NMDA

receptors caused by
abnormal glutamatergic

activity'*
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Prevalence, rate of urinary
IncontinenGénin dementia




Low"Urinary Tract Syndrome(LUTS)
In dementia

[0 The mostAfrequent were urgency (64%), frequency
(64%), and4{ncantinence (57%). (Neurourol Urodyn 2008)

[0 65% incontinent stbjects had fewer than three
episodes per week

[0 11% had three to six episodes per week

[0 24% had incontinence once a.day or more
(J An» Geriatr Soc 2009)
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es are higher in dementia than

63 non-dementia
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Fig. 1 Kaplan—Meier survival plot for loss of bladder continence following admission to a nurSing home Canadian Resident Assessment

Instrument-Minimum Data Set (unpublished data)

Drugs‘Aging,14 July 2015
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Prevalence rate of Ul In dementia

] Varies ffom>11% (outpatient clinics) to 93%
(institutional sgamples) (Neuro Urodyn.2017)

[J Ul prevalence in‘dementia patients is 74% in

nursing homes and 82%rat home (Helistrom et al., 1994
Sweden)

[0 Dementia developing Ul is gréater when
institutionalized compared to réceiving home
Cale (Orme etal., 2015)
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Current Topigs in Research

Urinary Incontinence in Alzheimer’s Disease:
A Population-Based Cohort Study in Taiwan

Hsiang-Ying Lee'?, Ching-Chia fi, PhD"**",
Yung-Shun Juan, PhD'** Yu-Han Chang, MS®
Hsin-Chih Yeh, PhD'*** Chia-Chun Tsai, MD'?,
Kuang-Shun Chueh, MD'%, Wen-Jeng Wi, PhD"%%4,
and Yuan-Han Yang, PhD’%?

American Journal of Alzheimer’s Disease & Other
Dementias® 2017, Vol. 32(1) 5155
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National Health Insurance Research database in 2000
(1996-2010) sample population ( N=1000000)

(P exclude
1. Urinary incontinence diagnosed before index
date(N=1,250)
2. Age<50 (N=742,245)

3. death within 180 days after entry the cohort
( N=1,159)
4.Demographic data incomplete(N=891)

St
Jan

ion selected from
ec 31, 2010.

—> |, Matched cohort

AD cohort < (1:3fora

SRR

(N=933) comorbidities matching)

(N=2,799)

Newly-diagnosed
Ul
(N=58)(6.2%)

Without Ul
(N=875) (93.8%)

Newly-diagnose
ub
(N=134)(4.8 %)

Flowchart of study selection.
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簡報者
簡報註解
收集2000年到2010年


exclude

1. Urinary incontinence diagnosed before index
date(N=1,250)

2. Age<50 (N=742,245)

3. death within 180 days after entry the cohort
( N=1,159)

4.Demographic data incomplete(N=891)

Jan 1, 2000 to Dec 31, 201€



簡報者
簡報註解
收集2000年到2010年


AD cohort forall s | Matched cohort
(N=933) matching) (N=2,799)

Newly-diagnosed ‘ iagno
Ul Without Ul e Ig e Without UD
(N=58)6.250)x | | (N=875)(93.8% (N=134)(4-N=2’655) 2%

anAA




Ul«sates are higher in dementia than
non-dementia

0.204

0159

0107

0.051

Cumulative incidence ratio of urinary incontinece events

0.00+

-1 1Matched cohort

- - +AD cohort

T

I
4 6

Follow-up(Years)

Figure 2. Cumulative incidence ratio curve of urge incontinence.

FklE

Table 2. The Risk of Urinary Incontinence Between AD Cohort and
Matched Cohort.*”

Number of Per 1000, P
Cases Person Yea 5% Cl Value
Matched cohort |34 961 13-2.09 <.001
AD cohort 58 14.61

Abbreviatiops: AD, Alzheimer’s disease; aHR, ad)U ard ratio; Cl,

confidence interval; Ref, reference.

"N 3732.

®Adjusted for age, gender, diabetes, hypertension, chronic kidney disease, and
urinary tract’infection.
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Prevalence rate of Ul in AD- 4.2%

Table 3. Anhual Incidence and Prevalence of Urinary Incontinence in

Patients With “AD.

Annual incidence of urinary incontinence in AD

All patients with AD 6.2%
Rivastigmine 7.8%
Doneperzil 5.8%
Galantamine 2.9%
Memantine 1.4%
Urinary incontinence prevalence'in AD
All patients with AD 4.2%
Rivastigmine 3.4%
Doneperzil 4.8%
~Galantaming —>b%h
Memantine 4.4%

Abbreviation: AD, Alzheimer’s disease.
=
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簡報者
簡報註解
盛行率低，可能去診斷 因為從ICD 去找的


Etiology of urinary
Incontinen@e,in dementia




How to maintain continence

0 Normal lower urinary tract with intact innervation
for both Tilling and voiding phase

0 Willingness to hot@fusime after first sensation,
proper motivation téddrinate in toilet

[J Cognitive ability to know howto get to toilet

[0 How to adjust clothing and use toiltet fageility
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yﬁjrophysiology of Micturition

b PaAG | |—-‘ i | |
|k B voldin | ] A
I:! HM.-"'H-. ,q_'% O d g ' 5 _:' 1= "'.H ko Hi:.
Pontine storage M&ntre — .fﬁ, Pontine” "EH S
e = micturition S P
centre '
i : { o — Hypogastric /.f"""*.l_ ":'*“H

/[ nerve o B Y
L

c

+ _ontracts
bladder outlet
— Inhibits detrusor

/

1 : ! | __-' = | - f 5 = .:
; " e
Pudendal nerve
External urethral .
sphincter Nature Revence,(9), 453-466 (2008)
Mativre Revi Neuroscience
Actions of autonomic and somati OusS

system during bladder storage and voiding
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Central Nervous System Regulation

0 Cortical ( pre

rtex Insula,
anterior cmgula e gortex, cerebellum),
0 Subcortical (basal g‘halamus =,
hypothalamus) (Cortex 0 W)
0 Pontine Micturition Center | (ypettsiaria) ,
4 s o (Basal gangia)
0 accomplishes major functions: 0 yy

1 — —
[ -~ =5 — —f — | Cerebellum |
9 - 7 7‘77: :
Sacral afferent input |
a
\ o’

 Control voiding until the time and p
are appropriate
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]@ology of Ul in dementia

] Still no | clear now, but It is well known that
there is a d Iat|on IN brain-bladder

Communlcat

0 Neurological pharm @)y

] Old age

<><>
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,}ciology of Ul in dementia
$

D Deme Se |f Neural Control of  cerebral cortex

Micturition
Cerebral dysf@on
lead to loss of Yrai

inhibitory of mict
reflex, resulting

i nVOI U nta ry d etrUSOr Stretch receptor
CO ntra Ctl O n : u rge nt fsor muscle | - ' Sensory
incontinence ‘ '

B> Urethra
External sphincter

Pelvic nerve
parasympathetic fibers _

Somatic motor fiber
O of pudendal nerve
37



Ftiology of Ul in dementia

[0 Dementia itself

O Cognitive dysfunction : functional incontinence
O AD : Ul occurs at thé advance stage of dementia.

O DLB & vascular dementia Ul might occurs in early
stage

O Onset of Ul was significantly earlierMn LBB, (3.2 years
after dementia onset) than in Alzheimer’s, disease
(6.5 years after dementia onset).
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Ftiology of Ul in dementia

Neurolegical pharmacotherapy
[0 Acetylcholinestefase inhibitors (AChEl) :

a. Enrich acetylcholing’levels act on bladder
muscarinic receptors,.cause urgent incontinence

b. 7% risk of precipitating Ul, and’cuprent

iIncontinence may be significantlty wersened. (arch
Intern Med. 2005)
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Effects of age on continence

] Decreases’the bladder’s capacity and elasticity
to hold urine

] Less aware of thegdesire to void, may only
become aware thatstheir bladder needs emptying
when it is 90% full

1 More residual urine

[ In women, the decrease in estfogen, the urethra
to become thin and less flexible;/decreased
closing pressures leading to stress incontinence

(Nazarko, 2015)
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How dementia affect continence

Cognitive symptoms
Amnesia({Z7&) : the most prominent feature, forget,
need to use toilet

Aphasia( % 3&)* forget how to express their need to use
toilet

Apraxia( % J/) : problems walking to and recognizing
the toilet, poor dexterity 'and inability to manipulate
their clothing, using household phjects

Agnosia( % 3&) : lose ability to recagnize sensory
information, difficulty in recognizing objects, people,
place.
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ASSESSMENT




Careful history taking and
medication review

[0 Spouses, caregiver, and patient should be involved

0 National Institute’for4lealth and Care Excellence (NICE)
guidelines (2018) .#ven if a patient has dementia, their
views about their owid€are must be considered.

[0 Modified ways of communigating : simplified language(less
than 10 words), visual aids or simplified text

<

B~ aSNE EHAFERMNARZE
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Pattern of the incontinence ?

1 Is it urinary or fecal incontinence, or both?
[J Occur at cértaifntimes of the day ? Or at night only ?

1 Occur if the patientiis left alone for long periods ?

1 Active : passing smallamounts because they cannot
reach the toilet on time ?

1 Passive : passing full amounts.and unaware of the
need to void ?

(Payne, 2015)
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簡報者
簡報註解
constipated colon can press on the bladder


E\g}uation of lower urinary tract

62/\ dysfunction

Methods / Details
Detailed history taking Fluid.intake
Micturition habits
Medicatign®including anticholinergics
Questionnaires Intern@tic ostate Symptom Score
Overacti f Symptom Score
Voiding diary Time and volume®f yoiding
Episodes of urinary in¢ontinepce and urgency
Physical examination Abdomen, lumbar, pBMs,a{d genitalia
Bulbocavernosus reflex
Anal reflex and anal sphincter A
Urinalysis Pyuria, bacteriuria, hematuria, glucosufia, ketonuria
PVR urine measurement Ultrasonography (bladder scan) \/
Catheterization A

PVR: post-void residual.

Dement Neurocognh Disord. 2020 Sep;19(3):77



Cause of Transient Urinary
leontinence (DIAPPERS)

O D - Delirlim(z£%) -

Common“causegs include stroke, infection,
pain, fractures, medications, changes in
environment, regent.surgery.

1 | - Symptomatic urina®y irifeection.
[J A - Atrophic vaginitis : local irritable

0 P - Pharmacological :

Anticholinergics, diuretics, antidepressants,
antipsychotics, sedatives, anti-Parkinson’s
treatment, etc.
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Cause of Transient Urinary
Incontinence

1 P - Psychological : depression

[0 E - Excessive drine output :

Diabetes Insipidus, excess fluid intake, diuretics,
alcohol and €afi€imated drinks, heart failure.

[0 R - Restricted mobility”

due to restraint use, pain, lower limb arthritis,
functional decline.

[0 S - Stool impaction
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FEull Urodynamic Studies(UDS)

[0 May be difficult to perform due to invasive and
cannot \eorporate

[0 Considered.only if other treatment modalities
falled and the rg8ults have direct influence on

treatment choicésrafid outcome.
(StLhipg LIM. Int Arch Urol Complic 2017)

O Limited study may be useful{egyUroflow, filling
cystometry) - bladder compliance & detrusor

activity
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Established urinary
INCOpEtnence In
Dementia




OO 0000

Nature of incontinence In
dementia ?

Urge incontinence(detrusor over-activity)
Stress inconfinence

Mixed type

Overflow incontinénce(detrusor underactivity)
Function incontinence

Nocturnal enuresis
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Cerebral cortex

'Dﬂnepezﬂ (Medial frontal
amantadine » cortex)

Levodopa Basal

/ ‘ ganglia

Alzheimer's Dementia with Lewy bodies
disease multiple cerebralinfarction

Anticholnergic drugs

— Cognitive Gait distufbance, Detrusor . ;
| decline  (parkinsonish). ” overactivity & | (use with caution)
Dementia (DO)
Loss of
_ initiative

: Neurogenic bladder
~Functional dysfunction,
incontinence overactive bladder
(OAB)

Fig. 4 Relationship between functional incontinence/and\ neurogenic
incontinence.

Int. J. of, Urol. 2008



Nature of incontinence in dementia

[ UDS in 46 dementia patients, found DO(detrusor
overactivity)dn 58 % of Alzheimer’'s and in 91% of
vascular dementiagvori et al.1999)

[J AD : the 2 most commamtypes included urgency
incontinence (44.3%) and fupctional incontinence
(25.3%). (Asia-Pac Psych. 2015)
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INTERNATIONAL JOURNAL OF

International Y@wrnal of dlogy (2014) 21, 683687 doi: 10.1111/1ju.12420

Original Articlé?CHnical Investigation

Urinary incontinence’in_patients with Alzheimer’s disease:
Relationship between symptom status and urodynamic diagnoses
Seong Ho Lee,' Sung Tae Cho," Hae RifNa,” Seok Bum Ko? and Moon Ho Park®

R

Table 1 Type and seueritw incontinence on ICIQ-UI

:; 28} Women (n =96)  P-value
Age (years) 763 8.8 08+7.7 >0.05

Tvp )
4 (8.3)
26 (54.2)
Mixec 2 (4.2)

Enuresis 11 (22.9)
Unexplained 5(10.4)
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Urodynamic study finding

V&
Table 2 Ur&a‘ ic study findings

Men (n = 48) Women (n = 96) P-value
Uroflowmetry f;
Free Qmax (mL/s) %3.22 11.61 £4.12 >0.05

PVR (mL) . 15 S22+ 37.15 >0.05
UDS parameters é

MCC (mL) 230.19 £ 214.19 £ 67.41 >0.05

PdetQmax (cmH0) 38.60+£11.48 32.35+11.45 0.002

MUCP (cmH0) 9Z£.00 16.0304?.65 £ 15.25 >0.05

25521 >0.05

0

Values are presented as mean + standard deviation. :
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LUTS in Dementia

Neurogenic
Change Of
Sphincter
PYR >100ml MUPs Abnormal MIBG
Urinaky, (Voiding Detrusor (Somatic Myocardial
Incontinence Dysfunetien) Overactivity Denervation) Scintigraphy
LUT (Storage (Mostly No. of (Mostly (Onuf (Noradrenergic No. of
diseases Symptoms Dysfunction) Peripheral) Patients Ref. Central) Nucleus) Denervation) Patients Ref.
MSA 100% % 0% 245 21 75% 83% (0-10%) 245 21
DLB 91% 1% 8% 32 ; 89% 47% 100% 32 )

n o . 70 0 0170 3/4 (100%) 6 22
PD 93-70% 25-28% 0% 115 23 81% 9% (90%) 21 24
Al 44% % (100% 0% : . A0-78% 0% (0-10%) 24 10,25,26

in totally
dependent -
cases)

MSA: multiple system atrophy; DLB: dementia with Lewy bodies; PAF: pure autonomic failure; PD: Parkinson’s disease; AD: alzheimer’s disease; LUT: lower
urinary tract; PVR: post-void residual; MUP: motor unit potential MIBG: metaiodohenzylguanidin®; ref: references.

0 Most LUTS are storage dysfunction,

[0 Detrusor overactivity is the most commo
LUTS (DLB > AD).

Tateno F, et al. Mov Disord. 2015 Mar;30(3):411-5. o9


簡報者
簡報註解
其實許多失智症患者都有LUTS。
在所有LUTS中，最常見的是DO，由論文的表格中可見，所有失智症的DO盛行率都在60%以上，其中LBD (=DLB+PDD)最高，AD大約是一半。
因為失智症是肇因於大腦的病變，所以主要表現的LUTS是storage symptoms，例如urinary incontinence。
對於大多數失智症而言（例如最常見的失智症AD），urinary incontinence都是發生在疾病的晚期。
所以對於婦產科醫師來說，此時要聯想到患者的urinary incontinence和失智症有關，難度不大。
然而，部分失智症（就是在說DLB）會在失智症的早期就發生urinary incontinence，此時患者的失智症狀還不嚴重。
所以什麼時候婦女泌尿醫師要懷疑患者的urinary incontinence可能是LBD呢？可以把握DLB的核心症狀(parkinsonism, visual hallucination)，一但出現就是red flags要小心了。


Voiding symptoms

Neurogenic
Change Of
Sphincter
PVR >100ml| MUPs Abnormal MIBG
Urinaty (Voiding Detrusor (Somatic Myocardial
Incontingnce Dysfunction) Overactivity Denervation) Scintigraphy
LUT (Storage (Mostly No. of (Mostly (Onuf (Noradrenergic No. of
diseases Symptoms Dysfunction) Peripheral) Patients Ref. Central) Nucleus) Denervation) Patients Ref.
MSA 100% 1% 70% 245 21 75% 83% (0-10%) 245 21
DLB 91% 71% 8% 32 _ 89% 47% 100% 32 )
o 00% 70 70 0 0/ (100%) 6 22
PD 93-70% 25-28% 0% 115 23 81% 5% (90%) 21 24
AD 44% 33% (100% 0% 24 25,27,28 40-78% 0% (0 -10%) 24 10,25,26
dependent
cases)

MSA: multiple system atrophy; DLB: dementia with Lewy bodies; PAF: pureAutonomic failure; PD: Parkinson’s disease; AD: alzheimer’s disease; LUT: lower
urinary tract; PVR: post-void residual; MUP: motor unit potential MIBG: metaiodobenzylguanidine: ref: references.

AV4
* voiding dysfunction is less in AD ore on DLB

e 50% of DLB have chronic denervation Onuf nucleus
(urethral sphincter muscle), which leadto S urinary
Incontinence.
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簡報者
簡報註解
雖然絕大多數的dementia患者都是storage symptoms，但是少數患者也會表現出voiding symptoms。
還是LBD，這個疾病會合併autonomic dysfunction，因而導致副交感神經控制的膀胱收縮力不足，造成voiding dysfunction，表現就是post-void residual (PVR) volume大於100ml。
另外，50%的LBD患者會因為合併sacral motor neuron (Onuf nucleus)的受損，在urodynamic study的表現就是sphincter muscle的肌電圖motor unit action potential (MUAP)會出現chronic denervation的neurogenic changes。最後導致stress urinary incontinence。
所以：


Nesirological lesion vs PVR vs UDS

Suprapontine lesion Over-
> * History: predominantly storage symptoms active
* Ultrasound: insignificant PVR urine volume
* Urodynamics: detrusor overactivity

Normo-active

al (i ontine-suprasacral) lesion Over-
rage and voiding symptoms active
urine volume usually raised

r overactivity, detrusor—sphincter

* Hi
> o Ultr
* Urodyn

dyssynerg

Overactive

Sacral-infrasacral lesion
* History: predominantly voiding symptom
> » Ultrasound: PVR urine volume raised
* Urodynamics: hypocontractile or
acontractile detrusor

-

Daroff, R. "Bradley and Daroff's Neurology in Clinical
Practice." (2022). o7


簡報者
簡報註解
因為vascular dementia也是supra-pontine lesion所致，所以根據右圖，針對這些患者去做urodynamic studies，voiding function通常是正常的，最常見的表現是detrusor overactivity。
中風後的患者，那些有decreased motivation, cognitive disability, gait disorder, detrusor overactivity的患者會比較容易發生urinary incontinence。



MANAGEMENT

v’ Difestyle modifications
v' Béhavieral therapy
v' Pharmacological treatment




Non-Pharmacological Management

L1 Bladder training

O May not beefficacious

O Delaying voiding /may cause agitation and
restlessness ddedd discomfort.

[ Electrical stimulation
O Little data to support use.

O 20% increased in incontinence episodes.y. Am. Geriatr.
Soc. 1992)
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NOn-Pharmacological Management

PeWic floor exercise with biofeedback

[0 Success detednined by patient’s motivation,
dementia coUrse.

[0 No protocol was properly assessed in
dementia patients.
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|ifestyle modifications

1 Keepbladder diary

O Timing andsamount of voiding
O Type of fluid ingésted —avoid dehydration

O Whether the patientaasyable to reach toilet on
time.

[0 Caffeine is both a diuretic and a bladder irritant
causing increase in bladder presgure and
detrusor irritability.(Neuro. Urodyn. 2011)
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簡報者
簡報註解
水喝太多sudden bladder fullness, incontinence and nocturia. 
水喝太少increase risk of dehydration, UTI



Avoid Obesity

] Increased risk,of Ul, with a 20-70% increase in
risk of daily incoatingnce for each 5-unit increase
in BMI.

] Causing obstructive sleep.apnea triggers atrial
natriuretic peptide(ANP) production which
causes diuresis contributing tohocttiia
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簡報者
簡報註解
ANP心房心肌細胞產生，促進鈉離子排除，增加排尿量


Behavioral therapy

] Not€«€urative but safe and reversible

] Requires active participation of a motivated patient
with support frOm garegivers.

1 The caregivers may beffaustrated with the elderly
persons’ inability to fully€comply with the instructions
given to them (Neuro. Urodyn. 20%15)

1 80.7% was more effective at managing urge
incontinence than placebo(39.4%) (Burgioft'al 2006)
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Prompted voiding(

[ Indu€ed by caregiver

] Patient can void'ihdependently, caregiver provide
assistance to tetiét

[J Ask the patient at regilaptime intervals (2 hours
during the daytime and 4 hours,at night)

O 8RE _CRIFTRVEDE | BR[O
,jl_

=gl - ALXAR - 4

Pl
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Prompted voiding

[0 CHecked.every 1-2 h, 32% mean relative
redustion in wet episodes (. Aust. Geriatr. Soc. 1995)

] Even in severely demented patient who had
difficulty voidinggregularly, it is possible to
gradually improved™@lieuy.urol 2018

[0 No evidence about whether these effects are
sustained over a long periodvof prompted voiding,
or persist after stopping prompted yoiding.

(Cochrane Database of Systematic Reyviews 2000,)
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Timed voiding( i ## /)

[0 Scheduledtime : usually every 2 hours in day, or
Individualized schedule

] Reduced incidence ofdneontinence from 32% to
A3% (Int. J. Geriatr. Psy. 2004)
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簡報者
簡報註解
Regulated by the patients themselves to empty the bladder before UI occurs


Madh Results of Studies on Behavioral
Strategies for Dementia With Ul

TABLE II. Main Results of Studies on Bellavioral Strategies for Dementia Patients With Urinary Incontinence

Publication
References year Study type Most relevant results
Jirovec®® 1991 Case series Six weeks of scheduled toileting did not improve incontinence in a group of demented
and dependent nursing home residents, although poor staff compliance with the
toileting program contributed to the negative outcome.
Gitlin 1993 Prospective study An occupational therapist delivered intervention in five visits over 3 months to family
et al.>” caregivers. The intervention focused on behavioral strategies. “Toileting schedule”
was poorly aceepted.
Adkins 1997 Case report Prompted voiding can be implemented by family caregivers. Intervention reduced
et al.?® incontinencé for both participants.
Jirovec 2001 Randomized controlled Individualized scheduléd\oileting was agreed with carer. The authors reported
et al.>* trial a decrease (unspetified amount) in incontinence at 6 months compared to baseline
in 28 of 44 participants (64%) in the experimental group.
Engberg 2002 Randomized controlled Prompted voidingtachieved 60% reduction in daytime incontinence episodes.
et al.*° study (cross-over design
Lancioni 2011 Case report The use of the alarm system and/Caregivers’ prompts was effective in helping the three
et al.* patients reduce their largesurinary accidents to zero or near zero levels.
Drennan 2012 Systematic review There was insufficient evidertee from dny studies to recommend any strategies.
et al*?

*Level of evidence.
PThree studies included in the quantitative analysis.

Neurourol Urodyn 2017
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] Environmental settings
Enhanced visual cues
o Pamtmg@ t doors bright orange.
‘C ures of a lady sitting on a toilet

HE 4% & - HVIEER A
S ED '

1 Displaying Ia

\ 1) MBRERAEZ

N g
Bl RN R SR

©) BRI L
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nhanced mobility aids
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Pharmacological treatment

[0 Reduce the dose of AChEI inhibitors rather than
adding anti-musScarinic (Gill et al., 2005)

[0 Alternative to AChELihhibitors is memantine, an
N-methyl- D-aspartate (NMDA) glutamate
receptor antagonist
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PlRarmacological treatment

[0 Depends on whether the patient has storage (Ul)
or voiding (underactive bladder) problems

] Storage incontinenge can be alleviated with
antimuscarinics (@mticholinergics) and, beta-3
receptor agonist, mirabegron used either alone
or as a combination
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g g OABEE R o

S in normal Mode of action of OAB

zontrol treatments
SYMPATHETIC PARASYMPATHETIC SYMPATHETIC

ergic control) (Cholinergic control) (Adrenergic control)

(Cholinergic contro

muscarinicPi-adrenergi receptorActivates

O Activates N D
M,- Activates -/ Blocks Q

p receptor  receptor receptor :
=
adrenocept
Acetylcholi or agonist

ne

Detrusor
Muscle wall

Contraction Relaxation

Increases

Bladder

orage capacity
+ Inter-void

Interval
Am J Med 2006;119(3 suppll):3-7£

Volding Storage Delayed voiding



Adverse events of anticholinergics
coghitive dysfunction & urinary retention

< ¢ BUBBRE  —— mmum my
@ 1 — IR (M)
’ <

:lu.mg{ — 182 (M)
o 5119 (Dizziness) '

o If; [ (Somnolence)
o i HI K (Cognitive ( T P | &R
impairment), £ 51/ & $4iC ¢ L8 LRRE (M)
{f(memory) 1 2 &

AR —— R (M)

‘ N W (M)

N BREHGERIL (My/M,)

Bladder (detrusor muscle)




Medication Crossing Blood-Brain

¢

receptor selecti

9
Easy penetration of ¢
BBB

. High lipid solubility

. Neutral charge or low
degree ionization

. Small molecular size
(<450 Da)

Barrier(BBB)
mmp 1.Simple diffusion

—» BBB @ » CNS
TLipophiIic %{}jf) g&p & %g

D
QO tolterodine & @ {éﬁ
O propiverine

Q© trospium LogP>3 partiticn coefficient (LogP)[watgr oil|]<3

X oxybutynin
w aa

%ﬁ

T Neutral

O trospium

X oxybutynin Amomc Neutral/cationic

H.bond>10—, PSA »90A  |H bond<8—,polar surfacg arga<90A

Do 2
W ®0
A o uoopa o ... .. o0

>450Da~,R-bond=5 <450Da,rotatable bondk5

T Small molecular size

2.Influx transporter
3.Eflux transporter <4 (Glu,glucose,nucleotide)

(various) Modified from Scheife and Takeda 2005
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7 Antimuscarinic drug

Table 1. Basic charact the-antimuscarinic drugs

Molecular weight (kDa) .Ahilityto cross BBB Selectivity
Darifenacin OOM
Fesoterodine Non-selective
Oxybutynin High Non-selective
Propivering . Limited data Non-selective
Solifenacin 480.5 Moderate

Tolterodine 475.6 Non-selective
Trospium 4219 /\ Non-selective
BBB: Blood-brain barrier, “Value expressed in g/mol

Pharmacology & Therapeutics 189 (2018) 130-148. 3. CNS Neuroscience & Therapeutics 18 (2012) 167-174.
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簡報者
簡報註解
首先，讓我們大家就Betmiga®和其它傳統的抗毒蕈鹼藥物從藥物結構的比較來看:
傳統的抗毒蕈鹼藥物一般皆為三級胺類的結構式，由於它通常為⎾分子量小、親脂性、不帶電荷⏌所以口服後容易由胃腸道吸收，具有高度的生體可用率。但同時也可能因為分子量小、腦部具有許多M-接受體的關係，容易穿透病患的血腦屏障(BBB)，影響病患的中樞神經系統。
反觀Betmiga®雖為醯胺結構式；但是因為分子量大，腦內幾乎很少的β-接受體。因此，Betmiga®不容易影響病患的中樞神經系統。


Acetylcholinesterase Inhibitors (AChEl)
ahd anticholinergic agents in

combination ?
1 Opposite’ pharmacologic mechanism

[ Significant waoggening in MMSE after 2 years
compared to thasefon AChEIl alone.(Lu and Tune 2003)

O 50% faster rate of functighaldecline in patients
taking combination of AChEl and anticholinergic
agents (oxybutynin or tolterodine)ysven though
the ADAS-Cog scores were unchanged (sink km 2008)
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簡報者
簡報註解
第一篇是指服用anti-cholinergic drugs
第二篇則是指使用OAB藥物


Acetylcholinesterase Inhibitors (AChl) and
afntieholinergic agents in combination ?

] Case repofts on tolterodine :

dramatic déterioration of cognition occurred,
expressed by delgsion and agitation and reversible
on discontinuation

1 AD with Ul : AChl galantamirie (up to 24 mg/day), in
combination with trospium 50-6€0 mg/day for OAB

No change of cognitive functien (Mini-Mental State
Score) during 6-month follow-up <4 Nutr'Health Aging 2009)
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簡報者
簡報註解
第一篇是指服用anti-cholinergic drugs
第二篇則是指使用OAB藥物


AUGS Consensus Statement(2020)
Assagiabion of Anticholinergic Medication Use
and Cognition in Women With OAB

O Older than”/0 years should be avoided

O When used in elderly, use those low potential to

cross the blood-braimfbanrier
O The lowest effective dose should be prescribed,
O Alternative medication such as beta-3 agonists

O Decrease the dosage of other antichelinergic

medications
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簡報者
簡報註解
American Urogynecologic Society (AUGS) 


Nan-Antimuscarinic Agents

] Beta-3 agonjst

1. Mirabegfon(Betmiga, FDA 2012), 25 mg or 50
mg, extended-release, swallow whole

2. Vibegron(Gemtesa; FDA 2020), /5 mg, may be
crushed

1 The function of beta-3\receéptors in the human
CNS is unclear.

] Large observational studies of mirabegron use
designed to capture cognitive adlverse events are
INn progress.
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Swrgical Management of SUI

] Consider/ postoperative complications and

comorb
[J High ris

dities

K of develeping postop delirium

[0 The more frail, disableg etderly with cognitive
Impairment have not béenwell studied.

(Update of AUA guideline 2020)
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The role of continence aids

All attemypts7at keeping the person continent fail
The goals are to

prevent skinfritation and breakdown

reduce the risk'gfanfections

decrease falls

O O O 0O

ease the caregiving task
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The role of continence aids

[J Pull-up pads/ often popular, because resemble
underwear

[J Using waterproof maatiress covers or bed pads

1 Clean intermittent catheterization (CIC) :

difficult to carry out because’of incooperativeness
and agitation
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The role of continence aids

hdwelling catheterization

[0 Temporary relief'of@acute urinary retention
] For the healing of préssure.sores
1 Most severely demented

] Urine output monitoring is necessary
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Managing the Elderly with Ul and Dementia

Screen for Ul

~ Have you lost control of urine in the last 6 months?

A 4
Established Ul

Transient Ul Acute @

Delirium
Injection of Ul-symptamatic / y
Atrophic vaginitis pfrusor overactivity Urge Ul  ||Stress incontinence || High PVRU
Pharmacological
Psychological
Excessive urine output
Restricted mobility
Stool impaction

y

Y A4

History & thorough physical examination ~ Treat constipation
~ Review medication
Basic Investigation ~ Consider Rx for BPH
P v ~ Catheter (IMC/ IDC)
Clinical diagnosis ~ Litestyle modificg |7
v ~ Behavioural thehs ~ Consider referral for
Treatment surgical Rx

4 A\

Consider pharmacological treatment | | Consider referrahfor surgital
with anticholinergic / mirabegron intervention

Ongoing Reassessment

\/

Assess mobility, motivation to maintain continence, dexterity, accessibility to toilet, awareness for bladder fullness

Si Ching LIM. Int Arch Urol Complic 2017 Figure 1: Summary of management of UL. 85



Al

Delirium

Injection of YUl-sy atic

Atrophic vagini
Pharmacological

Psychological

Stool impaction

Excessive urine output g
Restricted mobility 6’




Established Ul

High PVRU




~ Consider referral for
surgical Rx

Consider pharmacological treatment | | Consider referra |
with anticholinergic / mirabegron intervention

Ongoing Reassessment

Assess mobility, motivation to maintain continence, dexterity, accessibility to toilet, awarapes§ for bladder fullness

Figure 1: Summary of management of UL.




Summary of important points

v' Theauses of Ul in dementia are often
multifactortal and treatment options are limited

v’ Careful histofy.taking , keep bladder diary, and
measurement of{P¥R-are necessary

v" Much incontinence in dementia may be
functional, but detrusor overactivity cause urge
incontinence should be considered
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Summary of important points

v’ First<lin€ treatment is behavioral therapy, but
more effective is the behavioral and
pharmacological therapies.

v" Pharmacological ¥fédtment : anticholinergics and
beta-3 adrenergic reCeptoy agonist. A careful
risk-benefit analysis of\wedigations is essential

v' Two important predictors of in€ontinence : the
severity of cognitive impairment andthe degree
of immobility.
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Summary of important points

m T[he‘surgical options are often suboptimal and
carries with it,postop morbidity and mortality.

m Maintaining soCial@ryness with quality of life as
the main outcomefshould be the goal

m Close cooperation between neurologists and
urogynecologist is needed
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