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Teaching objectives

1. Define the neurobiology of dementia based
on brain pathology.

2. Define two molecular targets for future
therapeutic interventions for dementia.

3. Explain common behavioral problems that are
not treated with psychotropic medications.

4. Define the appropriate use of antipsychotic
medications In the care of person with dementia.
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Teaching objectives

e 5. Outline the best available data on the efficacy

of psychotropic
dementia.

medications In treating

e 6. Define a guideline for OBRA compliance In
prescription of antipsychotic medications for
persons with dementia

e /. Explain adeo
families about t
medications In

uate informed consent for
ne use of antipsychotic

nersons with dementia



Basic Questions for Dementia Care

1. What can we expect about a “cure” for
dementia?

2. How can we treat NPSD?
3. What are problems with SGA’s?



The 3 D’s Of Geriatric Neuropsychiatry

e Dementia
e Delirium
e Depression



Dementia Statistics (millions)

e 24.3 million world wide

e 81.11n 2040

* 8.9 Americans as caregiver
e 105 billion dollars world wide

Dement Geriatr Cog Dis 2008;26:65-78



British Cost of Care for Dementia

Excluding Informal Care

Year £ %GDP
2002 5.4 0.6
2031 16.7 0.96*

Int J Geriat Psych 2007;22:1037-1045

*0.83 t0 1.1% based on labor costs




Brain Facts — The Computer

e 20 billion neocortical neurons
e 6,900 synapses per neuron

e 164,000 billion synapses

e Equals 1,400 Milky Ways

e 99% - talk to each other

1% - talk to the outside world

Synapse 2001;41:258-273



Brain Facts — The Wiring

e 12,000,000 km — dendrites
e 100,000 km - axons
« 36 billion — glial cells

Synapse 2001;41:258-273



Neuron Loss From Age 20 to 90

e 9.5% total
e 85,000 neurons per day
e 1 per second

Pakkenberg Exp Gerent. 2003;38:95-99
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Update on the Neuropathology of

Dementia

n=141 post mortems on studied elders (age = 87.8)

(EL=14.4 yrs)

14%- No brain pathology In total population
+50% - |Mixed dementia

4.4x - |Risk of dementia with pure AD pathology
10.5x - |Risk of dementia with mixed pathology

Neurology 2007;69:2197-2204
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Length of Myelinated Postmortem Nerves
INn Human Aging (n=36)

 10% per decade
e 45% from age 20 to 80
* 16% sex difference

J. Comp. Neurology 2003;462:144-152
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4 A’s of Alzheimer’s

« Amnesia
 Aphasia
e Apraxia

e Agnosia
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4 A’s of Alzheimer’s

e Amnesia
 Aphasia
e Apraxia

e Agnosia
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TALK ING
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Apraxia:

Inability to do
pre -programmed motor tasks

(e.g., button a shirt, tie shoes)
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Age-related Changes in Neurons of the
Substantia Nigra (per side)

M M R %

Young (19.9) 424,000 | 350,000 - 500,000 ---

Middle-age (50.1) | 378,313 | 253,000 - 482,000 ---

Older (87.6) 305,000 | 252,000 - 400,794 -28

PD 36,864 — 183,219 | -70to 80
Acta Neuropath 2008;115(4):461-70
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Mis-prescription of APM’s Iin LTC Facilities in
2001-2002

% |FIndings

58.2 |No CMS compliance

23.4 | No appropriate indication

17.2 |EXcessive dosing

17.6 |[High dose + no indication

Outcomes not different between CMS compliant vs non-compliant
prescriptions

Arch Int. Med. 2005;165:1280-85
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Institutionalization for AD Following
Diagnosis (multiple studies)

Year % admit
1 20-33
5 51
6 48
8 90

Dement Geriatr Cog Dis 2008;26:65-78



Risk for Admit to NH Based on Patient

Characteristics

Risk Hazard Ratio for Hazard Ratio for

Place time
Advanced Age (pt) 1.48 — 20.0 1.01t0 1.70
Advanced Caregiver 1.01-1.70 1.01 to 1.83
age
Unmarried 1.60 to 4.50
Child as caregiver 3.10 1.55
Better educated 0.92 -0.96
patient

Dement Geriatr Cog Dis 2008;26:65-78
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Aging and the Human Brain

Neurons |WM Impact

1. | <16 Normal development
2. | 16-30 Normal apoptosis
3. | 30-50 Early aging

4. | 50-65 Mid aging

5. | 65-85 Accelerated aging
6. | 85-100 ? Natural selection
/.| >100 ? Ultranatural selection
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Study n Age Cortical Volume White Matter Volume Reference
range(yrs)
1 116 24-80 Volume to 15 yrs 74% infant to Radiology
26% - 16-80 adolescent 2000;216:672-682
80yrs<2to3yrsol 13% over 70
5% / decade after 1!
2 465 18-79 With age Stable total WM Neuroimag. 2001
Sup. Parietal, Insular, Fr Bilateral FL, Optic N. 14:21-36
Operculum
3 148 18-77 -4.9 per decade PF Prefrontal white mafter Cerebral Cortex
-4.3 sup parietal in older 1997,7:268-82
-2 hipp
4 87 22-88 -12% overall 23% WM Neurobiol. Aging
-9.1 to 9.8% age 30- To mid 50’s 2005;26:1245-66
-11.3t0 12% age 7C
5 54 20-86 -4.9% age >50 Age 20 to 40 AJINR 2002;23:132]
Linear decline Over 40
Quadratic
6 70 19-76 LinearGM loss in FL anc FL to age 44 andr'L Arch Gen Psych
to 47 then volume 2001;58:461-465
7 78 30-99 14% cortical volum 26% WM Neurobiol. Aging

35% hippo

2001:22:581-94




The Spectrum of Cognitive LOSS

Stage C/O Testing Imaqging
NL NL
Age-related + NL

forgetfulness

MCI + ABNL +

Dementia + ABNL +
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Alzheimer’s Stages

e Early 2 - 5 Years
e Middle 3- 5Years

e | ate 5-10 Years
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Amyloid

 Long form — aggregates
e Short form — non-toxic

39



40



41



42



43



44



45



Neurofibrillary Tangles

e |Inside neuron
e Tau Is building block
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Biomarkers for Dementia

1. Blood — APOE4
2. CSF — Tau and amyloid
3. Brain imaging — PIB, blood flow
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AGE
40-50
50-60

60-/0

70-80

Damage Time -Line

CHANGE
-- Abnormal tau Iin neu

--Soft plaques, vascular patr
Hippocampal atro

--Amyloid, neuritic plaques, tangles, neur
Cortical atrophy

--Secondary damage to all of the above ¢
systemic diseas
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Commonly Prescribed Drugs for Patients with
Dementia in 2007 (n=224)

PSYCHOTROPIC MEDICAL

046 | Medications 0% Medications

3 | Old antipsychotics 41 Antihypertensives
12 | New antipsychotics 5 Statins

13 |BZD 4 Diabetics
38 |ACHEI's 12 Laxatives
21 |SSRI

2 | Antiepileptics

JNNP 2007;78:233-39
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Psychiatric Disorders in Dementia

1. Thought
2. Mood

3. Behavior
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General Principles

1.

No psychiatric symptom is specific for a particular
dementia.

Psychiatric symptoms vary from individual to
individual.

ntensity of psychiatric symptoms will vary on an
nourly, daily or weekly basis.

Psychiatric symptoms may improve over time.
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Epidemiology of Psychosis in AD
(n=55 studies)

Symptom Range (%) Median (%)
Psychosis 12.2to 74 41
Delusions 9.310 63 36
Hallucinations 41041 18

Am J. Psych 2005;162:2022-30




Disorders Of Thought

1. Hallucinations
2. Delusions
3. Paranoia
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Diagnostic Criteria of Alzheimer’s with
Psychosis

Primary diagnosis of AD
Hallucinations or delusions post-date dementia
Duration of psychosis > 1 month

function from symptoms

> w e

AM J Geriatric Psych 2000, 8:29-34
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Psychosis by Stage of AD (n=55 studies)

Stage Median (%) Range (%)
Mild 25.5 31to 50

Moderate 37.7 18.8 to 56
Severe 49 21.9t0 79

Am J. Psych 2005;162(11):2022-30
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Risk for Psychosis by Year of Disease (AD)

Year Risk (%)
1 20.1
2 36.1
3 49.5
4 51.3

Neurology 2000;54:1965-71



e Allucinatio:

Hallucination

wandering of the mind, idle talk,
prating
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Types of Hallucinations in AD

Type n=study | Range (%)
Visual 16 4 to 59
Auditory 16 1 to 29
Other 16 0.4t08

Psychosomatics 2003;44(5):388-401

63



Hallucinations by Stage of AD

Stage Median (%) Range (%)
Mild 11.4 9-33
Moderate 19 13 -48
Severe 28 16 - 44

Am J. Psych 2005;162(11):2022-30



Treatment Of Hallucinations In

N

Dementia

Maximize Sensory Function
Reassure Patient
Antipsychotic Medications

ACHEI's
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Indications For Antipsychotic
Therapy Of Hallucinations

1. Patient Distress
2. Dangerous Patient Response

3. Caregiver Safety
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Types of Delusions in AD

Type Range (%)
Theft 34.51t0 76
Persecutory 18.5t0 79
Reference 14.9 to 54
Infidelity 7.71t045

Other 1.7t028.4

Psychosomatics 2003;44(5):388-401
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Delusions by Stage of AD

Stage Median (%) Range (%)
Mild 23.5 11 - 50
Moderate 46 13 -67
Severe 33 23 - 57

Am J. Psych 2005;162(11):2022-30



Differential Diagnosis Of Delusions

1. Delirium

2. Depression

3. Cognitive Dysfunction
4

. Accusations are Correct



Studies Meeting AHRQ Standards

n (study) |Medications
3 Aripiprazole
5 Olanzapine
3 Quetiapine
4 respiridone

AHRQ No. 7, 2007



Treatment of Delusions in AD with Antipsychotics

Medication | n Duration n Outcome
Risperidone 4 |8wkstol 16 to 330 | All studies show
Vr. Improvement 0.5 to 2
mgm

Olanzapine 4 |61to24 wks | 105 to 652 |3 showed

Improvement at 5 to
7.5 mgm

Quetiapine 2 |8to 12 10to 16 |Effective at 25 to 200
mgm range

Dementia Geriatr. Cog. Disorder 2006;22:260-66
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Treatment of Delusions in AD with ACHEI's

Medication | n Duration N Outcome
Donepezil 3 |6tol2mos. | 10to 134 |Improvement
Rivastigmine | 1 |104 days 34 No benefit to
delusions
Galantamine | 1 |2 wks 978 No benefit to
delusions

Dementia Geriatr. Cog. Disorder 2006;22:260-66
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Do Antipsychotic Medications
Accelerate Cognitive Decline?
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Six Month Decline in Persons with Dementia
Recelving antipsychotic Medications (n=224)

e SIB, MMSE, ADAS-cog

* No significant difference between treated vs
non-treated

e mortality from age and severity

JNNP 2007;78:25-29
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Odds Ratio for Deterioration Among Patients
with Dementia in 2007 (n=224)

PSYCHOTROPIC MEDICAL
OR | Medications OR | Medications
8.35 | Old antipsychotics 0.74 | Antihypertensives
1.48 | New antipsychotics 0.12 | Statins
2.77 | BZD 1.01 |ASA
1.01 | SSRI 2.22 | Laxatives
0.49 | ACHEI
2.49 | Antiepileptics

JNNP 2007;78:233-39
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Rate of Deterioration

rate — antipsychotics and Benzodiazepines
rate — ACHEI's, ACE inhibitors, statins

JNNP 2007;78:233-39
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Cochrane Collaboration on Atypical Antipsychotics
for Aggression and Psychosis in AD

16 — placebo controlled studies
9 — met META criteria
e aggression — risperidone
. psychosis — risperidone
CVA / EPS —resp. / olanz.
D/C meds - resp (2mg) and Olan (5-10mg)
? - cognition

Cochrance Library 2006, Issue 4
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Behavioral Abnormalities
INn Dementia
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Potentially Correctable Causes of Aggression
In Nursing Home Residents (1)

OR Symptom

3.3 Depression
2.0 Delusions

1.4 Hallucinations
1.3 Constipation

OR-Risk of aggression when symptom is present

Arch Int. Med. 2006;166:1295-1300



Treatment for NP Symptoms of Dementia

Medication Class n t Outcome
Antidepressants: 5(15-245) | 2-12wks | No efficacy except
Fluox., traz., cit., depression
sert.
Mood: carb., dival. 5(21-172) 3-6 wks No consistent
efficacy
Memantine 2 (252-404) | 24-28 wks | “conflicting results”
Benzodiazepines N/A N/A N/A

JAMA 2005;293(5):596-608
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Monitoring for Side Effects



A Partial Summary of Common Side Effects Prodydetipsychotic Medications in Persons with Dea

Comments for All Type

Category of Side Eff Symptom of Side Effecf  First Generation Antipsychc Risk Second Generation Risk
Medications at Greater F Level Antipsychotic Level of Medications
Medications at Greatef
Risk
COGNITI Confusion Low Potency, e.g., chloropror H All equal L | All medications at high d
Sedation Low Potency, e.g., chloropror H Quetiapine L | All medications at high d
NEUROLOGIC Parkinsonism High potency halope H Risperidone L Quetiapine quite |
Dystonia High potency halope H All equal R
Tardive Dyskinesia All Medicatio H All equal I
Akathisia High potency, e.g., halop H Aripiprazole I
METABOL Obesity Some reported in all medic M Olanzapine and Clozagine Monitor Weic
Hyperglycen Some reported in all medic \% Olanzapine and Cloze \Y) Aripiprazole a
Ziprasidone with low r
Dyslipidemia Some reported in all medic I, M Clozapine M Monitor lipids witt
medications
AUTONOM Orthostatic hypotension Low potency, e.g., chloropron H Quetiapine, Clozaping¢
Tachychardia Low potency I Clozapine
NEUROLEPT Hypertension, Tachycargia, All high potency, e.g., halog L All equal R Rare in second gene
MALIGNAN Hyperthermia, Muscular medications
SYNDRON Rigidity
OTHEFdrug-specific) Cardiac QTc Prolongation thioridazir H Ziprasidone I Most have minimal
Agranulocytosis All equal L Clozapine only H
BLACK BO Black box for mortality All Medications L All Medications All drugs have a Ble

in elderly with dementila

warn'@g

H=high M=moderate

L=low R=rare

I=Inconclusive



Important Side Effects Associated With Antipsyx
Medications In Older Patients with Den

Side Effect Drug Risk Data Ref.
Death All Slight S T1, T2
Stroke All, but higher | Slight C T3
In old meds.

Pulmonary All Slight C T5
embolism

Hyperpro- Old > new Unclear C 16, T/
lactinemia

osteoporosis

Old=first generation

S=substantial data

C=controversial
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Meta-analysis of Relative Risk of Death In
Elders with Dementia who Recelive
Antipsychotic Medication

e N=15

e t=12 weeks

e p=3353/1757

e Death rate = 3.5% vs 2.3%*
e OR=1.54

*treated vs untreated

JAMA 2005;294(15):1934-42
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Relative Risk of Death in All Elderly Rece
Antipsychotic Medications by Duration of Thi

Days Relative Risk*
>180 1.37
<40 1.56

40 to 79 1.37

80 to 180 1.27

*risk ratio for deaths relative to untreated patients
NEJM 2005;353:2335-2341



Basic Monitoring of Metabolic Effects of Antipsyc

Medication
Priorto | 4 weeks| 8 week | 12 weeks Quarterly Annudlly Ever)lr 5
therapy years
Personal/family history X X
Weight (BMI) X X X X X
Waist circumference X X
Blood pressure X X X
Fasting plasma glucose X X X
Fasting lipid profile X X X

Diabetes Care 2004;27(2):599
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Behavioral Intervention
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Intervention Studies Result
Sensory 23 Strong music effect
Social Contact 9 Strong pet effect
Behavior 24 Variable effect
Activities 7 Strong effect for exercise
and structured activities
Environmental 6 All decrease behaviors
Medical 2 Strong light effect
Combination 5

Am J. Geriatric Psych 2001;9(4):368-381.
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2007 ACNP White Paper on Use of APM’s in Elderly Pe rsons
with Dementia

The 10 Clinical Commandmen

Thou Shalt:

. Investigate etiology of targeted symptoms.

« Exhaust other general therapeutic interventions.

Share decision-making with family and other physicians.
 Define specific target symptoms.

Select specific, individual medications.

Prescribe minimum effective doses.

« Measure effectiveness.

Monitor patient safety.

. Inform family on FDA warnings.

. Discontinue ineffective medications.

Neuro-psychopharmacology 2007;18:1-14.
89



o0k whE

@ N

10.

Ten Commandments of OBRA For Psychotropic Medicatio n

Thou shalt know thy regulati

Thou shalt not prescribe medications from the aishdétheed drtL
Thou shalt first try behavioral manax

Thou shalt document clinical indications and targes.

Thou shalt honor the dose limits unless documentsztiinghescc

Thou shalt honor the time limits on prescriptionsaurtessted in t
char

Thou shalt monitor for side €
Thou shalt reduce or discontinue medications for adts

Thou shalt comply with periodic dose reductions unleseda
thine record.

Thou shalt not seek to smite the surveyor. They arergingplig
tablets.
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Conclusions

Maximize cognitive stabilizing medications
(ACHEI's and Memantine)

Maximize behavioral management
Optimize health care and pain management
Minimize adverse drug reactions

Use SGA’s with care

Inform and document
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