


Axes of evaluation for dementia

Historical axis: history taking
Cognitive axis: screening neuropsychological test

Motor axis: neurologic examination

Functional axis: functional evaluation

Medical axis: medical review

Severe dementia(2006). 3-20



Definition of BPSD

« Symptoms of disturbed perception, thought
content, mood or behavior that frequently occur in
patients with dementia

« Umbrella term for a heterogeneous group of non-
cognitive symptoms that are almost ubiquitous in
dementia

IPA BPSD Educational Pack-Module 1



BPSD Symptom Clusters

Repetitive actions
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Classification of BPSD

Psychological symptoms Behavioral symptoms

Delusion Aggression

Hallucination Wandering

Paranoia Sleep disturbance
Inappropriate eating disord.

Anxiety Inappropriate sexual beh.

Reduplication
Misidentification

Luxenberg JS. Clinical issues in the BPSD of dementia. Int J Geriatr Psychiatry. 2000;15:55-58



Change of BPSD as progression
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progresses. Permission obtained from Blackwell Publishing © Jost, B.
Grossberg, G. T. J.Am. Geriatr. Soc. 44, 1078-1081 (1996).

Nat. Rev. Neurol. 2009 5: 245-255




Major Categories of Depression
Symptomatology

Depressive mood
Feels worthless/ guilt
Dysphoria

Irritability

Restricted affect

Loss/ change of appetite
Insomnia/ hypersomnia
Psychomotor agitation/
retardation

Loss of libido
Somatic symptoms

Mood/ Affect

Loss of interest
Loss of energy
Cognitive impairment

Thoughts of death/
suicidal ideation

Apathy
Delusion /hallucination



Major Categories of Depression
Symptomatology

Depressive mood
Feels worthless/ guilt
Dysphoria

Irritability

Restricted affect

Loss/ change of appetite Mood/ Affect

Insomnia/ hypersomnia
Psychomotor agitation/
retardation

Loss of libido
Somatic symptoms

Loss of interest
Loss of energy
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Major Depressive Episode: DSM-IV

> 5 including 1 or 2, > 2 weeks

Depressed mood

Loss of interest

Loss or change of appetite

Insomnia/ hypersomnia

Psychomotor agitation/ retardation

Loss of energy

Feeling of worthlessness/ guilt

Cognitive impairment

Recurrent thoughts of death/ suicidal ideation
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The effect of the depression

Heart disease

Most reviews conclude that depression is a risk factor for heart disease

Stroke Depression is a risk factor for stroke
. Depression is a risk factor for Type 2 diabetes.
Diabetes P o _ . yp .
mellitus Depression is associated with poor adherence to treatment recommendations
and poorer outcomes
Significant association between depression or depressive symptoms and
Asthma severity of asthma (e.g., psychological dysfunction is a risk factor for frequent
exacerbation)
Untreated depression can lead to decreased compliance with medical care,
Cancer . : 1 S .
prolonged hospital stays, increased morbidity and possibly increased mortality
Arthritis and . . . :
) Some evidence for depression as a risk factor for osteoporosis
osteoporosis

Adapted from Clarke & Currie. Med J Aust 2009; 190: S54-S60



Late-life depression prevalence is higher in those
patients with other medical iliness

30-50% of patients with Alzheimer’s 27% of patients with stroke

disease |

Alzheimer’s
disease

Cardiovascular diseases

Chronic pain
Diabetes
20-30% of patients with ' 16-23% of patients with
chronic pain cardiovascular diseases
9-27% of patients with
diabetes

Comorbid diseases need to be considered when prescribing an antidepressant

Dolder et al. ADIS, Drugs Aging 2010; 27: 625—640; Chemali et al. Harv Rev Psychiatry 2009; 17: 242-253




The Prevalence of Depression in Alzheimer’s Disease

Diagnostic Criteria Major Dep.ression (DSM) Specific Crite.ria for Dementia*
(25 studies, n=7549) (33 studies, n=11842)

Total of 63 studies 12.7% 42%

Population based 5% 35%

Multiple source 8% 42%

Single source 17% 43%

Mild AD 14% 40% MMSE > 17
Severe AD 8% 48% MMSE < 17
* NPI, PDC-dAD, CERAD-BRSD, CUSPAD, ADAS-Noncog, BEHAVE-AD, CADD, CSDD, HADS, GDS, MADRS

°* Depression in patients with dementia is associated with
® Poorer quality of life
® Greater disability in activities of daily living
® Faster cognitive decline
® Higher nursing home placement
®* Higher mortality rate
® Higher burden in caregivers

Banerjee, et al. Lancet. 2011;378(9789):403-11
- .. 0000



P Depressive symptoms, cognitive
decline, and risk of AD in older persons

R.S. Wilson, PhD; L.L. Barnes, PhD; C.F. Mendes de Leon, PhD); N.T. Aggarwal, MD,; J.S. Schneider, MD;
J. Bach, MSW:; J. Pilat; L.A. Beckett, PhD; S.E. Arnold, MD; D.A. Evans, MD; and D.A. Bennett, MD

Abstract—Background: Cross-sectional and retrospective case-control studies suggest an association of depression symp-
toms with cognitive impairment and AD, but there have been few prospective studies and their results have been
inconsistent. Methods: Participants are Catholic clergy members who were aged =65 years and who did not have clinical
evidence of AD. During a 7-year period, they underwent annual clinical evaluations that included clinical classification of
AD and detailed cognitive function testing from which global and specific measures of cognition were derived. Number of
depressive symptoms was assessed at baseline with a modified, 10-item Center for Epidemiologic Studies Depression
Scale (CES-D). The association of CES-D score with incident AD, using proportional hazards models, and cognitive
decline, using random effects models, was examined. Results: At baseline, participants reported an average of about one
depressive symptom on the CES-D scale (range, 0 to 8). During the 7 years of follow-up, 108 persons developed AD. In
analyses that controlled for selected demographic and clinical variables including baseline level of cognitive function,
CES-D score was associated with both risk of AD and rate of cognitive decline. For each depressive symptom, risk of
developing AD increased by an average of 19%, and annual decline on a global cognitive measure increased by an average
of 24%. Conclusions: The results raise the possibility that depressive symptoms in older persons may be associated with
risk of developing AD.

NEUROLOGY 2002;569:364-370




Prevalence of Neuropsychiatric Symptoms

in Dementia and Mild

Cognitive Impairment

Results From the Cardiovascular Health Study

Context Mild cognitive iImpalrment (MCI) may be a precursor to dementla, at least
In some cases. Dementla and MCI are assoclated with neuropsychlatric symptoms In
clinical samples. Only 2 population-based studles exist of the prevalence of these symp-
toms In dementla, and none exist for MCI.

Objective To estimate the prevalence of neuropsychiatric symptoms In dementla and
MCI In a population-based study.

Deslgn Cross-sectional study derived from the Cardiovascular Health Study, a lon-
gltudinal cohort study.

Setting and Particlpants A total -'E-h': cognitively evaluated
using data collected longitudinally over 10% lonal data collected In 1959-

2000 In 4 U5 countles. Dementla and MCI were classified using clinlcal critena and
adjudicated by committee review by expert neurologists and psychlatrists. A total of

24 Individuals completed the Neuropsychiatnc Inventory (NPIl); 362 were dassified
as having dementia, 320 as having MCI; and 142 did not meet criterla for MC| or de-
mentia.

Maln Outcome Measure FPrevalence of neuropsychlatrc symptoms, based on rat-
Ings on the NPI In the previous month and from the onset of cognitive symptoms.

Results Of the £82 indrviduwals with dementla or MCIL 42% of MCI partidipants in=138)
exhibited neuropsychiatrc symiptoms In the previous month (29% rated as clindcally
sipmificant) with depression (20%), apathy {(15%), and imtability {15%) belng most
commaon. Among the dementla participants, 75% {n=270) had exhibited a neuro-
psychlatrc symptom In the past month {62 % were dindcally significant); 55% (n=199)
reported 2 or more and 44% (n=159) 2 or more disturbances In the past month. In
partic Rdementlia, the most frequent disturbances were apathy (36%:), de-
:nrc-ssrd agitation/aggression (30%). Bghty percent of dementia particl-
pants (Mes=rand 50% of MOl partidpants (n=13%) exhibited at least 1 NP1 symip-
tom from the onset of cognitive symptoms. There were no differences In prevalence
of neuropsychiatrc sympioms between partid pants with Alzhelmer-ty pe dementla and
those with other dementlias, with the exception of aberrant motor behavior, which
was more frequent In Alzhelmer-type dementia (5.4% vs 1%; P=02).

Concluslons MNeuropsychlatric symptoms occur In the majority of persons with de-
mentla owver the course of the disease. These are the first population-based estimates
for meuropsychlatrc symptoms In MCI, Indicating a high prevalence assoclated with
this condition as well. These symiptoms have serdous adverse consequences and should
De Inguired about and treated as necessary. Study of neuropsychiatric symptoms In
the context of dementla may Improve our understanding of brain-behavior relatonships.

JAMA. Z00F 78814751483 W L S




Physical Aggression in Dementia Patients
and Its Relationship to Depression

Constantine G. Lyketsos, M.D., M.H.S., Cynthia Steele, R.N., M.P.H.,
Elizabeth Galik, R.N., M.S.N., Adam Rosenblatt, M.D., Martin Steinberg, M.D.,
Andrew Warren, M.B.B.S., and Jeannie-Marie Sheppard, B.A.

Objective: The goal of this study was to determine the frequency of physically aggres-
sive behavior in community-residing patients with dementia and its relationship to depres-
sion. Method: A consecutive series of 541 patients with DSM-I\V-defined dementia under-
went comprehensive neuropsychiatric evaluation and were rated on the Cornell Scale for
Depression in Dementia, the Mini-Mental State, the Psychogeriatric Dependency Rating
Scale, and the General Medical Health Rating. Results: Physically aggressive behavior
was exhibited by 79 patients in the 2 weeks hefore evaluation. Aggressive behavior was
closely associated with moderate to severe depression, male gender, and greater impair-
ment in activities of daily living, even after adjustment for delusions, hallucinations, sleep
disturbance, and severity of cognitive impairment. After adjustment for depression, gender,
and impairment in activities of daily living, there was no association between physically ag-
gressive behavior and the presence of either delusions or hallucinations. Conclusions: A
substantial minority of patients with dementia exhibit physically aggressive behavior, and
this aggression is strongly linked with the presence of depressive symptoms. It is possible
that the identification and treatment of depression in dementia may be a means of prevent-
ing and managing physically aggressive behavior.

(Am J Psychiatry 1999; 156:66-71)




Dementia and Neurocognitive Disorders
2012; 11: 87-%4

B ORIGINAL ARTICLE m

Clinical Characteristics of Behavioral and Psychological Symptoms in
Patients with Drug-naive Alzheimer’s Disease

Yong Tae Kwak, M.D.,
Youngsoon Yang, M.D 7,

Department of Neurology, Hyoja Geriatric

Hospital, Yongin; Department of Neurology”,

Seoul Veterans Hospital, Seoul; Seoul

Background: Behavioral and psychological symptoms of dementia (BPSD) are less well-defined aspects
of Aizheimer’s disease (AD). We designed this study to explore the followings: 1) the clinical profiles of
BPSD 2) the clustered-groups domains of the Korean-Neuropsychiatric Inventory (K-NPI) assessment of
BPSD 3) the clinical charactenstics of the clustered-groups of BPSD in patients with drug-naive probable
AD. Methods: Descriptive and cluster analyses of the 12 K-NPI domains were done in 220 patients with
drug-naive probable AD. After clustering these domains, charactenistics of these positive symptoms clus-
tered-group of patients were compared with the negative symptoms groups of patients. Results: The mean
Korean-Mini Mental Status Examination (K-MMSE), Clinical Dementia Rating (COR) scale, and K-NPI
scores were 15.0, 1.6, and 14 2, respectively. The CDR and K-MMSE scores correlated with total K- NP
scores, and depression was the most common symptom. According to cluster analysis, five major clus-
ters were identified. Using the associated neuropsychological dysfunctions, characteristics of each group
were defined. Conclusions: This study identified the clustered-domains for K-NPI, and suggested the
possible anatomical substrates for these groups in drug-naive AD patients. These attempts may clarify
the complex and bizarre behavioral and psychological symptoms as more neurologically relevant symp-
toms.

Key Words: Behavioral and psychological sympioms of dementia, Drug-naive, Alzheimer’s disease, Cluster analysis
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Fig. 1. Flow diagram of patient screening and inclusion.
AD, Alzheimer's disease.
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Table 1. Demographic and clinical features of study subjects
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Fig. 2. Caregiver burden (in K-NPI) according to behavior and psychiatric
domain.
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K-MMSE, Korean Mini-Mental State Bxamination; COR, Clinical Dementia Rating Scale;
GDS, Geriatric Depression Scale; K-NPI, Korean Neuropsyhicatire Inventory.




Table 2. K-NPIl domain prevalence according to CDR staging

CDROS5 CDR1 CDR 2 (DR 3

Symptoms . . ) . . . . .
ym| ( ) (N=103) (N=37) (N=11)

O
|‘_".~',_|_|

Delusions y (8.7] (22.3)  20(54.1)
Hallucinations (1.4) 5 (5.8) 7 (1849)
Aggressi 2(11.4 7 (26.2) 01(514)
(48.6)
0(513)
tuphoria (2.9) L (7.8) (10.8)
Apathy (174) 48 (46.6) (432)
Disinhibition 9{13.0 (22.3) ) (324)
mitability 8(27.7) 43(417) 21(95)
Motor behavior b (4.3) 21(204)  20(54.1)
Mighttime behavior (17.4] (27.2) (37.8)
Fating change (159) 40(38.8) 9(513) 4(364) 74(336)
Total 50(725) B86(834) 27(730) 10(909) 173 (7

K-MPI, Korean Neuropsyhicatirc Inventory; COR, Clinical Dementia Rating Scale.
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AD vs VD vs FID

Baseline characteristics of patients in the three groups

AD (n=44) VaD (n=31) FTD (n=23)

Mean (SD) Mean (SD) Mean (SD)
Age™ (years) 67.2 (9.3) 59.6 (9.9) 55.2 (10.7)
Duration of symptoms* 22.9 (30.5) 4.4 (2.8) 8.0 (4.4)

(months)

MMSE* 14.7 (5.6) 17.6 (4.7) 19.5 (5.2)
CDR 1.7 (0.7) 1.7 (0.5) 1.6 (0.7)
EASI 7.9 (2.5) 7.9 (2.2) 7.8 (2.6)
Total NPTI* 23.8 (8.2) 24.4 (8.2) 32.1 (6.2)

AD—Alzheimer’s disease.
VaD—vascular dementia.
FTD—frontotemporal dementia.
MMSE—mini-mental state examination.
CDR—Clinical Dementia Rating Scale.
EASI—Everyday Abilities Scale for India.
NPI—Neuropsychiatric Inventory.
* p<0.01 by oneOway ANOVA. Srikanth S, JNS, 2005




AD vs VD vs FID

Frequencies of NPI domain disturbances in the three groups

NPI domains AD (n=44) VaD (n=31) FTD (n=23) Whole cohort
any (Sig.) any (Si1g.) any (Sig.) (n=98) any
[%0] [%o] [%0] (Sig.) [%]
Total NPI 100 (100) 100 (100) 100 (100) 100 (100)
Delusions 9.1 (9.1) 3.2 (3.2) 17.4 (17.4) 13.3 (13.3)
Hallucinations 4.6 (2.3) 9.7 (9.7) 0 7.1 (5.8)
Agitation 93.2 (68.2) 93.5(77.4) 100 (91.3) 96.7 (82.4)
03.2 (75.0) 71 (54.8)  69.6 (56.5)  88.1 (75.0)
Anxiety 11.3 (6.8) 9.7 (6.5) 13 (8.7) 14.5 (10.1)
Euphoria 9.1 (6.8) 12.9 (9.7) 17.2 (8.6) 15.7 (11.4)
Apathy 95.5 (93.2) 96.8 (93.6) 95.7 (95.7) 96.9 (95.9)
Disinhibition  56.8 (45.4) 81.6 (64.6) 91.3 (82.6) 75.9 (67.8)
Irritability 95.5(77.3) 96.8 (77.5) 95.7 (82.6) 96.7 (84.6)
ABM 43.2 (20.5) 64.5 (29.0) 91.3 (73.9) 64.5 (46.0)
Night-time 43.2 (18.2) 51.6 (16.1) 52.2 (26.1) 50.0 (26.4)
behavior
Appetite 0 0 34.6 (21.6) 12.0 (7.5)
changes

Srikanth S, JNS, 2005



AD vs DLB

Table 1. Patient characteristics

Alzheimer’s Dementia with p

disease Lewy bodies values

Patients 126 57
Age 75.6%x7.8 76.6x7.9 0.413
Men, n 36 (28.6%) 32 (56.1%) <0.005
MMSE scores 23.7+2.2 23.1+3.4 0.143
NPI total scores 11.5 24 <0.005

(median, range) (0-64) (0-89)
NPI total caregiver

distress (median) 6 12.5 <0.005

Numbers represent mean + SD if not otherwise indicated.

Bjoerke-Bertheussen J, Dement Geriatr Cogn Disord, 2012



AD vs DLB

Patients (%)

Fig. 3. Percentage of patients with a score >0; * p < 0.005; ** p =
0.005; *** p < 0.005.

Bjoerke-Bertheussen J, Dement Geriatr Cogn Disord, 2012



Depressive Symptoms in Alzheimer’s Disease: Natural Course
and Temporal Relation to Function and Cognitive Status

Roee Holtzer, PhD, " Nikolaos Scarmeas, MD,* Domonick ]. Wegesin, PhD,”™ Marilyn Albert, PhD,?

- - aa . .'I' - A
Jason Brandt, PhD,* Bruno Dubois, MD,® George M. Hadjigeorgiou, MD," and Yaakov Stern, PhD

100 Mean 3MS
score
Table 1. Demographic Characteristics of the Sample ___ MeanBDRS
(N = 536) at Baseline and Follow-Up Information
17 Gepressed
Characteristic Value N ”
Age, mean = SD 74 £ 8.7
Education, years, mean + SD 13 £ 41 60
3MS score, mean £ SD 38.2 + 6.1
Blessed score, mean + SD 37.5+23.5
Charlson index, mean + SD 0.48 + 0.82
lliness duration, years, mean + SD™ 4.06 + 2.30 40 ra
Female, % 59 "'\._
Depressed, % 39.2 \\\
Cohort 1, % 45 20 --.\___‘
6-month follow-up visits, mean + SD 56+ 55 4,142
Depression evaluations, mean £+ SD 543+ 54 3,557
Function (Blessed) evaluations, 545+ 54 3,592
mean + SD 0 | I | | |
Cognitive (3MS) evaluations, 4.0+ 3.9 2,940 baseline 1 2 8 4 5
Years of Follow-Up
mean + SD

Figure 1. Percentage of patients deemed depressed at baseline
through the fifth year of follow-up in relation to yearly mean
modified Mini-Mental State Examination (3MS) and Blessed
Dementia Rating Scale (BDRS) total scores.

" Duration of illness from onset to haseline visit per neurologist’s estimare.
5D = standard deviation; 3MS = modified Mini-Mental State Examinaton.
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B ORIGINAL ARTICLE m

Clinical Characteristics of Behavioral and Psychological Symptoms in
Patients with Drug-naive Alzheimer’s Disease

Yong Tae Kwak, M.D.,
Youngsoon Yang, M.D 7,

Department of Neurology, Hyoja Geriatric

Hospital, Yongin; Department of Neurology”,

Seoul Veterans Hospital, Seoul; Seoul

Background: Behavioral and psychological symptoms of dementia (BPSD) are less well-defined aspects
of Aizheimer’s disease (AD). We designed this study to explore the followings: 1) the clinical profiles of
BPSD 2) the clustered-groups domains of the Korean-Neuropsychiatric Inventory (K-NPI) assessment of
BPSD 3) the clinical charactenstics of the clustered-groups of BPSD in patients with drug-naive probable
AD. Methods: Descriptive and cluster analyses of the 12 K-NPI domains were done in 220 patients with
drug-naive probable AD. After clustering these domains, charactenistics of these positive symptoms clus-
tered-group of patients were compared with the negative symptoms groups of patients. Results: The mean
Korean-Mini Mental Status Examination (K-MMSE), Clinical Dementia Rating (COR) scale, and K-NPI
scores were 15.0, 1.6, and 14 2, respectively. The CDR and K-MMSE scores correlated with total K- NP
scores, and depression was the most common symptom. According to cluster analysis, five major clus-
ters were identified. Using the associated neuropsychological dysfunctions, characteristics of each group
were defined. Conclusions: This study identified the clustered-domains for K-NPI, and suggested the
possible anatomical substrates for these groups in drug-naive AD patients. These attempts may clarify
the complex and bizarre behavioral and psychological symptoms as more neurologically relevant symp-
toms.

Key Words: Behavioral and psychological sympioms of dementia, Drug-naive, Alzheimer’s disease, Cluster analysis




Table 2. K-NPIl domain prevalence according to CDR staging

Hallucinations

mitability
Motor behavior
Mighttime behavior  12(17.4)

Eating chani

otal

K-MPI, Korean Neuropsyhicatirc Inventory; COR, Clinical Dementia Rating Scale.




Major and Minor
Depression in Alzheimer’s
Disease: Prevalence and

Impact

Constantine G. Lyketsos, M.D., M.H.S.
Cynthia Steele, R.N., M.P.H.

Lori Baker, B.A.

Elizabeth Galik, R.N., M.S5.N.

Susan Kopunek, R.N., B.S.N.

Martin Steinberg, M.D.

Andrew Warren, M.B.B.S.
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One hundred nine outpatients with Alzheimer’'s
disease (AD) were neuropsychiatrically evaluated
and rated on standardized measures of depression,
activities of daily living (ADL), nonmood behav-
ioral disturbance, and burdensome events such as
serious wandering, falls, and accidents. Distribu-
tHon of depression scores revealed three patient
groups: very few depressive symptoms (51%),
minor depression (27%), and major depression
(22% ). Major depression was associated with sub-
stantially greater impairment in ADL, worse non-
mood behavioral disturbance (such as aggression),
and more frequent serious wandering, even after
adjusting for severity of dementia or comorbid
health problems. Minor depression was also asso-
ciated with nonmood behavioral disturbance and
wandering. The authors conclude that both major
and minor depression are common in AD and
produce considerable mood and nonmood morbid-

ol

ity affecting both patients and caregivers. Efforts
are warranted to identify and treat depression in

AD.
(The Journal of Neuropsychiatry and Clinical
=, 004, dg|n Neurosciences 1997; 9:556-561)
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Longitudinal Assessment of Symptoms of Depression, Agitation,
and Psychosis in 181 Patients With Alzheimer’s Disease

Morgan L. Levy, M.D., Jeffrey L. Cummings, M.D., Lynn A. Fairbanks, Ph.D.,
Daniele Bravi, M.D., Menotti Calvani, M.D., and Angelico Carta, M.D.

OQbjective: The goal of this study was to define the recurrence or continuation of neuropsy-
chiatric symptoms in patients with Alzheimer’s disease who were observed serially for a 1-year
period. Method: One hundred eighty-one patients with probable Alzheimer's disease were
assessed five times at 3-month intervals with a standardized neuropsychiatric rating instru-
ment. Results: Recurrence rates of neuropsychiatric symptoms during the 1-year period were
85% for depression, 93% for agitation, and 95% for psychosis. Symptom frequency at any
point in time underestimated the cumulative 1-year frequency. Recurrence rates were signifi-
cantly greater among patients who had multiple symptoms. Women exhibited more symptoms
than men. Patients in the oldest age group (76-87 years) had maore psychosis, less depression
and agitation, and slower cognitive decline. Psychosis was associated with more rapid cogni-
tive decline, and agitation was associated with more rapid functional deterioration. Conclu-
sions: These results indicate that once psychiatric symptoms are present in patients with Alz-
heimer's disease, they frequently recur. These symptoms vary with age, sex, and rate of illness

progression.
(Am | Psychiatry 1996; 153:1438-1443)
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The Framingham Heart Study

ABSTRACT

Objectives: Depression may be associated with an increased risk for dementia, although results
from population-based samples have been inconsistent. We examined the association between
depressive symptoms and incident dementia over a 17-year follow-up period.

Methods: In 242 Framingham original cohort participants (63.6% women, mean age = 79), de-
pressive symptoms were assessed at baseline (1990-1994) using the 60-point Center for Epi-

demiologic Studies Depression Scale (CES-D). A cutpoint of =16 was used to define depression,
which was present in 13.2% of the sample. Cox proportional hazards models adjusting for age,
sex, education, homocysteine, and APOE 4 examined the association between baseline depres-
sive symptoms and the risk of dementia and Alzheimer disease (AD).

Results: During the 17-year follow-up period, 164 participants developed dementia; 136 of
these cases were AD. A total of 21.6% of participants who were depressed at baseline devel-
oped dementia compared with 16.6% of those who were not depressed. Depressed partici-
pants (CES-D =16) had more than a 50% increased risk for dementia (hazard ratio [HR] 1.72,
95% confidence interval [Cl] 1.04-2.84, p = 0.035) and AD (HR 1.76, 95% CI 1.03-3.01,
p = 0.0329). Results were similar when we included subjects taking antidepressant medica-
tions as depressed. For each 10-point increase on the CES-D, there was significant increase
in therisk of dementia (HR 1,46 959 €1 1.18-1.79 p = 0001)and AD (HR 1,39 95% CJ

111-1.75, p = 0.005). Results were similar when we excluded persons with possible mild
cognitive impairment.

Conclusions: Depression is associated with an increased risk of dementia and AD in older men and
women over 17 years of follow-up. Neurology™ 2010;75:35-41
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Background: An association between depressive symptoms and cognitive decline has been observed in
selected cohorts of older people, but studies of defined populations have had conflicting results.
Objective: To test whether the level of depressive symptoms predicted the rate of cognitive decline in a
biracial community of older persons.

Methods: 4392 older people (88% of those eligible) from a defined community in Chicago completed two
or three structured interviews at approximately three year intervals for an average of 5.3 years. At the
baseline interview, the number of depressive symptoms was assessed with a 10 item version of the Center
for Epidemiologic Studies Depression scale. Cognitive function was assessed at each interview with four
performance tests, from which a previously established measure of global cognition was derived. Random
effects models were used fo assess change in cognition and its relation to depressive symptoms, controlling
for age, sex, race, education, and baseline cognitive function.

Results: Participants reported a median of one depressive symptom at baseline (inferquartile range, 0 fo
2). For each depressive symptom, the rate of cognitive decline increased by a mean of about 5%. Results
were not substantially changed when persons with cognitive impairment at baseline were excluded, or
when chronic illness or participation in cognitively stimulating activities was controlled, and the association
was not modified by age, sex, race, or education.

Conclusions: The results suggest that depressive symptoms predict cognitive decline in old age.
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Severity of depression and risk for subsequent
dementia: cohort studies in China and the UK*

Ruoling Chen, Zhi Hu, Li Wei, Xia Qin, Cherie McCracken and John R. Copeland

Background

Depression and dementia often exist concurrenthy.

The associations of depressive syndromes and severity
of depression with incident dementia have been little
studied.

Aims
To determine the effects of depressive syndromes and cases
of depression on the risk of incident dementia.

Method

Participants in China and the UK aged =65 years without
dementia were interviewed using the Geriatric Mental State
interview and re-interviewed 1 year later in 1254 Chinese,
and 2 and 4 years later in 3341 and 2157 British participants
respectively (Ageing in Liverpool Project Health Aspects: part
of the Medical Research Council - Cognitive Function and
Ageing study).

Results

Incident dementia was associated with only the most
severe depressive syndromes in both Chinese and British
participants. The risk of dementia increased, not in the
less severe cases of depression but in the most severe
cases. The multiple adjusted hazard ratio (HR)=5.44 (95%
Cl 1.67-17.8) for Chinese participants at 1-year follow-up,
and HR=2.47 (95% Cl 1.25-4.89) and HR=2.62 ($5%

Cl 1.18-5.80) for British participants at 2- and 4-year
follow-up respectively. The effect was greater in younger
participants.

Conclusions
Only the most severe syndromes and cases of depression
are a risk factor for dementia.

Declaration of interest
None. Funding detailed in Acknowledgements.
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Prodromal Alzheimer’s Disease: Successive
Emergence of the Clinical Symptoms

Hélene Amieva, PhD," Mélanie Le Goff, MSc," Xavier Millet, MSc,' Jean Marc Orgogozo, MD, PhD,"”
Karine Péres, PhD,' Pascale Barberger-Gateau, MD, PhD,' Héléne Jacqmin-Gadda, PhD," and
Jean Francois Dartigues, MD, PhD'?

Objective: Whereas cognitive deficits are known to be detectable long before the typical symptoms of Alzheimer’s disease (AD)
are evident, previous studies have failed to determine when cognitive functioning actually begins to decline before dementia.
Utilizing the long follow-up of the PAQUID study, we examined the emergence of the first clinical symptoms over a 14-year
period of follow-up before the dementia phase of AD.

Methods: This study relies on a case—control sample selected from the PAQUID cohort. Of the 3.777 inirial subjects of the
cohort, 350 subjects experienced development of AD during the 14 years of follow-up. The cases were matched to 350 elderly
control subjects. The evolution of scores on cognitive, functional, and depression scales was described throughout the 14-year
follow-up using a semiparametric extension of the mixed-effects linear model.

Results: The first decline in cognitive performances appeared as early as 12 years before dementia in measures of semantic
memory and conceptual formation. Then, more global deficits appeared that were concomitant with an increase in memory
complaints and depressive symptoms. About 2 years later, as a consequence of cognitive dysfunction, the subjects started to
become slightly dependent in their activities of daily living. In the last 3 years, the impairment significantly worsened until the
subjects reached the dementia phase.

Interpretation: This approach, describing the 14 years preceding dementia, provides a clear illustration of the particularly long
and progressive prodromal phase of AD, and shows the successive emergence of cognitive deficits, depressive symptoms, and
functional impairment during this phase.

Ann Neurol 2008;64:492—498




Depressive Symptoms, Sex, and Risk for
Alzheimer’s Disease

Gloria Dal Forno, MD, PhD,' Mark T. Palermo, I\fﬂ:},_2 Janet E. Donohue, MPH,’ |
Helen Karagiozis, LCSW-C," Alan B. Zonderman, PhD,” and Claudia H. Kawas, MD®

Depression associates with increased risk for dementia and Alzheimer’s disease (AD), although it is unclear whether it
represents an actual risk factor or a prodrome. To determine the relative hazard of premorbid depressive symptomatology
for development of dementia and AD, we studied risk for incident dementia and AD over a 14-year period in 1,357
community-dwelling men and women participating in the 40-year prospective Baltimore Longitudinal Study of Aging.
Screening for depressive symptoms, comprehensive medical and neuropsychological evaluations were prospectively col-
lected every 2 years. Time-dependent proportional hazards of development of AD or dementia were calculated separately
for men and women, with_symptoms of depression detected at 2-, 4-, and G-year intervals before onsct of dementia
symptoms. Vascular risk factors were analyzed as covariates. Premorbid depressive symptoms significantly increased risk
for dementia, particularly AD in men but not in women. Hazard ratios were approximately two times greater than for

individuals without history of depressive symptoms, an effect independent of vascular disease. We conclude that the
impact of depressive symptoms on risk for dementia and AD may vary with sex. Further studies nssessing scparntely the

role of depression as a risk factor in men and women are necessary.

Ann Neurol 2005;57:381-_387
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Neuropsychiatric Inventory
(NPI)



Neuropsychiatric Inventory (NPI)
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Neuropsychiatric Inventory

J Korean Med Sci. 2000 Dec;15(6):609-15. Choi SH et al.
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2+Zt (Hallucinations)
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1.54&/524 (Apathy/lndlfference)

8.ErAX| (Disinhibition)
9. MBl/=2HE (Irritability/Lability)
10. HH A X Ol 25 S (Aberrant motor behavior)
11. OFZte| S (Night-time behavior)
12. A &/AM G20 Hat (Appetite/Eating change)
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Cornell Scale for Depression
in Dementia
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Reliability and Validity of the Korean Version of
CSDD in Dementia

- A cut-off score of 7 for the CSDD-K
: sensitivity - 87.5%, specificity - 100%.

100

a0 L

=]
|

Sensitivity

o
=

=
IIIII

— CSDD-K
- HAMID-17
GDSE-15
I:] ] 'l L 'l l. L 'l A I rl " 'l I. 'l 'l A4 l r 4 'l l.
L 40 B0

100-Specificity

Figure 1. The ROC curves of CSDD-K, HAMDAT and GDS for the
prediction of the diagnosis of depression in AD. ROC. Receiver
Operation Characteristics, CSDD-K. Korean version of Cormnell
Scale for Depression in Dementia, HAMD - 17-tem Hamilton De-
pression Rating Scale, GD'S,:. 15-item Genatric Depression Scale,
AD: Alzheimer's disease.

<Lim HK et al. Psychiatry Investig 2012;9(4):332-8>



Hamilton Depression Rating
Scale (HDRS)
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Hamilton Depression Rating Scale (HDRS)

Validity and reliability of the Korean version of the Hamilton Depression Rating Scale(K-

HDRS) J Korean Neuropsychiatr Assoc 2005,44.456-465
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For the Investigator: Please fill in the date of rating.

Date of Rating: | | | | | | | |
Day Yeal

Patient Health Questionnaire-9 (PHQ-9)

Reference : Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief«
Intern Med 2001 Sep;16(9):606-13.

Over the |last 2 weeks, how often () (1)
have you been bothered by any of Not at all Severs
the following problems 7 days

(please tick to indicate your answer)

1 Little interest of pleasure in doing
things

2 Feeling down, depressed, or
hopeless

3 Trouble falling or staying asleep,
or sleeping too much

4 Feeling tired or having little
energy

| I e A
) O O O

5 Poor appetite or overeating

Patient Health Questionnaire-9 (PHQ-3)

Ower the last 2 weeks, how often (0] (1) (2) (3)

have you ?EE" bothered by any of Mot at all Several Muore than Mearly

the following problems ? days half the every day
days

§ Feeling bad about yourself — ar
thiat you are a failure or have lat
yourself or your family down

[]

7 Trouble concerrating on things,
such as reading the newspaper
or watching television

[]

8 Moving or speaking so slowly
that ather pecple could have
naoticed 7 Or the opposite —
being so fidgety or restless that
you have been moving arcund a
kot more than usual

4 Thoughts that you would be
better off dead or of hurting
yourself in some way

N [ N []

Mot difficult
at all

[

Somewhat
difficult

[]

Very
difficult

[

Extremely
difficult

[]

If you checked off any
problems, how difficult have
these problems made it for
you to do your work, take
care of things-at home. or get
along with other people 7

Thank you. Please sign and date below, after you have checked that you have answerad all questions.

Cate: | l | || I
oD MMM Yy

Patent’s Signature




g2 A% A&A-9

(Korean version of the PHQ-9)

T2883

THIS SECTION FOR USE BY STUDY PERSONNEL ONLY.

Were data collected? No [ (provide reason in comments)

If Yes, data collected on visit date [] or specify date:

DO-Hdon-YY YT

Comments:

Only the patient (subject) should enter information onto this questionnaire.
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Geriatric Depression Scale



Geriatric Depression Scale (GDS-15)

Development of the Korean version of the Geriatric depression scale and its short form
among elderly psychiatric patients, J Psychosom Res 2004:57:297-305

1 G2 A xpAo| Mg TEFL M oll/otH 2
2 g2 &S 0|7} Bo| XSt YEL? oll/otH 2
3 g2 bt tisiAM SITH UL T oll/otH 2
4 A2 R 20 AIZHS 32 WMo X WL M2 ol/otH 2
5 Y2 L FEQ| AZto] MESICtD = d Y oll/otH 2
6 A2 X3 AotlctEs Zi0] oSO 2L 7t? ol/otH 2
7 cha2 7tg Yestn gsicta ALk ol/otH 2
8 G2 X|F xHAe| Q10| of x| 7} gictn LML ol/otH 2
9 a2 elido| i SOlFCt =ML oll/otH 2
10 g2 g3o| uksicin =L oll/otH 2
11 G2 XHF AL Yo oLge| 528 LMY TR oll/otH 2
12 M2 xtFE 23 Ackn =Lk ol/otH 2
13 g2 orHo YojLt= o] EHELM? oll/otH 2
14 gae 2H¥e lale Aol =M oll/otH 2
15 gilo| Org2 o|HXNH HOtEL|7f? ol/otH 2

Original GDS

. Yesavage et al.(1983)
30

*>11 depression
*11~20: mild
depression
«21~30:moderate
depression
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TABLE 1

NIMH Provisional Diagnostic Criteria for Depression in Alzheimer Disease

of the following symptoms must be present during the same 2-wee : a change from previous
75t one of the symptoms must either be 1) depressed mood or 2¢decreased positive affect Y pleasure

Cluucally sigmficant depressed mood

Decreased positive affect or pleasure in response to social contacts and usual activities
withdmwal

Dismuption in appetite

Distuption n sleep

Psychomotor changes

8.  Fatigue or loss of energy

9. Feelings of worthlessness, hopelessness, or excessive or mnappropriate guilt

10. Recurrent thoughts of death. suicidal ideation. plan or attempt

All criteria are met for Dementia of the Alzheimer Type {DSI'-,{[—I‘;.;':II:'r

The symptoms cause clinically significant distress or disruption m functioming
The symptoms do not occur exclusively in the course of delirium

The symptoms are not due to the direct physiological effects of a substance

The symptoms are not better accounted for by other conditions such as major depressive disorder. bipolar disorder. bereavement.
schizophrenia, schizoaffective disorder. psychosis of Alzheimer disease. anxiety disorders, or substance-related di sorders

Adapted from Olin et al . 2002. 22




Causes of BPSD

* Intellectural and cognitive changes
— Amnesia, agnosia, apraxia, aphasia, apathy
« Neurotransmitter dysfunction

— Dopamine, serotonin, cholinergic, adrenergic,
GABA

e |Instinctual behaviors under stress
— Territoriality
— defensiveness



BPSD & Structural changes in Neuroimage

Symptoms

Findings

References

Sample

Delusional misidentification

Deprassior

Apathy

Delusions

Yisual hallucinations
Agitation
Aggressive behavior

Disinhibiticn

Anxiety, sleep disorders,

and aberrant motor behavicor

Computenzed tomography

Fight frontal and termporal atrophy

Magnetic resonance imaging

Decrzased gray matter volume in right hippocampus and armyadala

Ariterier cingulated gyrus, orbitofrontal, and frontosubcortical areas
atrophy

Cecreased GM volume in frontal, temporal, and limbic regicns

Lesions on visual cortex and association areas detectad in MEI
Ariterior cingulatad cortex and left insula atrophy
Armygdala atrophey

Cingulate frontal cortex atrophy and medial orbital frontal cortex
atrophy

Increased WWH volume

Farstl et al. (1994)

Eqgaer et al. (2008)

Tunnard et al. (2011)
Bruen et al. (2008)

Massimo et al. (2009)

Bruen et al. (2008)
Massirno et al. (2009)
Holroywd et al. (2000)
EBruen et al. (2008)
Poulin et al. (2011)

Serra et al. (2010a)

Massimeo et al. (2009)

Berlow et al. (2010)

56 AD patients

14 AD patients

111 AD patients
21 mild AD patients
40 FTLD patients

31 mild AD patients
40 FTLD patients

14 AD patients
21 mild AD patients
264 AD patients

54 AD patients

40 FTLD patients

37 AD patients

Al Alzheimer dissass; FTLD, franto-temporal lobar degeneration; GM, gray matter; MR maanetic resonance imaging VA, white matter hvpenntensities.



BPSD & functional changes in
Neuroimage (PET & SPECT)

Hallucinations

Delusicns

Agitation

Aggressive behavior

Hypoperfusion in parietal lobe

Hypometabolism of prefrontal, anterior cingulate, right
temporal, and parietal cortex

Increased metabolism in the inferior termporal gyrus and
decreased metabalism in the occipital lobe

Changes in metabaolism in frontal and temporal cortices

Hypoperfusion in the termporal cortex {right middle and left

anterior)

Kotrla et al. (1295)

Staff et al. (2000)
Sultzer et al. (2003)
Hirono et al. (1998)

Sultzer et al. (1998)

Lanctédt et al, (2004)
Hirono et al. (20000

Symptoms Findings References Sample
( Depression > Hypoparfusion and hypomeatabolism in some areas of Hirono et al. (1298) 52 AD patients
temporal, frontal, and parietal lobes Staffen et al. (2009) 145 MCl+121 DA+ 127 DOl patients
Apathy Deacreased parfusion and hypometabolism in anterior Lanctdt et al. (20070) 51 AD patients
cingulatad ayrus, orbitofrontal, and frontesuboortical areas
Benoit et al. (1992) 62 AD patients
Marshall et al. (2007) 41 AD patients
Craig et al. (1998) 21 AD patients
Psychosis Hypometabaolism in frontal lobe Sultzer et al. (1995) 21 AD patients

20 AD patients

45 AD patients
25 AD patients
65 AD patients

21 AD patients

49 AD patients
10 dermentia patients

AD Alzheimer disease; MO mild cogmtive impairment; FTLD fronte-temporal dementia; DCI depraession with cognitive impairment (001
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The Neuropsychological Characteristics in Early Stage
of Alzheimer’s Patients with Depression

YoungSoon Yang,' Yong Tae Kwak®

Department of Neurclogy, Seoul Vieterans Hospital, Seoul, Korea
*Department of Neurclogy, Hyoja Geriatric Hospital, Yongin, Korea

Background and Purpose Although depression is a common psychiatric symptom in Alzheimer’s disease (AD), there has not been a lot
of research on neuropsychological characteristics of this symptom. To determine the characteristic neuropsychological deficit in patients with
depression compared to patients without depression, this study compared each neuropsychological test between AD patients with depression
and without depression.

Methods Psychotropic-naive (drug-naive) early stage [Clinical Dementia Rating Scale (CDR)=0.5 or CDR=1] probable AD patients with de-
pression (n=77) and without depression (n=179) were assessed with the Seoul Neuropsychological Screening Battery, which includes measures
of memory, intelligence, and executive functioning.

Results AD patients with depression had lower scores on the digit forward, digit backward, calculation, and Color Word Stroop Test tests
compared to AD patients without depression.

Conclusions Our study showed that AD patients with depression have disproportionate cognitive deficit, suggesting frontal (especially in
the left dorsolateral), left hemisphere and left parietal dysfunction. Considering the neuropsychological differences between AD patients with
depression and without depression, depression may have specific anatomic substrates.




Table 2. A comparison of neuropsychological tests between AD

patients without depression and with depression

Depression (-) Depression (+) p-value®

Table 3. Correlation between GDS15 and specific neuropsyco-

logical tests in AD patients with depression

Digit forward

Digit backward
K-BNT

Calculation
Ideomotor praxis
SVLT immediate recall
SVLT delayed recall
RCFT copy

RCFT immediate copy
RCFT delayed copy
Contrasting

Go-no-go

Fist-edge-arm

Alternating hand

Alternating square
Luria

COWAT animal
COWAT supermarket
COWAT phonemic
CWST word correct

CWST color correct

5.15+1.38
321+1.17
31.8910.83
9.49+3.24
3.65%1.62
12.9014.77
1.6812.56
24.3219.49
5.08%5.61
4.44%542
16.9626.08
14.02X6.80
2.08%0.94
2.30£0.93
1.53£1.32
1.52%1.32
10.2613.71
10.3555.08
16.4318.40

106.66E£14.37

52.95+26.70

46111.24
2.6310.66
3046%11.18
7.94%13.44
3.42%1.57

12.3014.35
1.58£2.21
21.75%9.15
442+384
3.74T4.14
16.68X6.04
13.16Z6.80
2.00£1.18
221%1.15
1.47£1.65
1.61E1.75
9.70£3.7
9.63£5.25
14.2618.42
96.67121.28
40.58123.72

0.005
0.000
0.362
0.001
0.321
0.359
0.763
0.076
0.413
0.379
0.751
0.394
0.678
0.618
0.433
0.800
0.262
0.327
0.165
0.003
0.033

Correlation coefficient

p-value*

Digit forward

Digit backward
K-BNT

Calculation

Ideomotor praxis
SVLT immediate recall
SVLT delayed recall
RCFT copy

RCFT immediate copy
RCFT delayed copy
Contrasting

Go-no-go
Fist-edge-arm
Alternating hand
Alternating square
Luria

COWAT animal
COWAT supermarket
COWAT phonemic
CWST word correct

CWST color correct

-0.159
-0.237
-0.059
-0.229
-0.030
-0.122
-0.033
-0.118
-0.046
-0.005
-0.070
-0.064
-0.012
-0.117
-0.021

0.069
-0.097
-0.117
-0.138
-0.308
-0.215

0.013
0.000
0.368
0.000
0.642
0.058
0.668
0.084
0.503
0.937
0.287
0.331
0.887
0.331
0.797
0.381
0.131
0.069
0.075
0.000
0.023

*Independent t-test was performed.

*Pearson bivariate correlation was performed.

AD: Alzheimer’s disease, COWAT: Controlled Oral Word Association
Test, CWST: Color Word Stroop Test, GDS15: Geriatric Depression
Scale 15, K-BNT: Korean version of the Boston Naming Test, RCFT: Rey-
Osterrieth Complex Figure Test, SVLT: Seoul Verbal Learning Test.

AD: Alzheimer’s disease, COWAT: Controlled Oral Word Association
Test, CWST: Color Word Stroop Test, K-BNT: Korean version of the
Boston Naming Test, RCFT: Rey-Osterrieth Complex Figure Test,
SVLT: Seoul Verbal Learning Test.
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Background and Purpose Although depression is a common psychiatric symptom in Alzheimer’s disease (AD), there has not been a lot
of research on neuropsychological characteristics of this symptom. To determine the characteristic neuropsychological deficit in patients with
depression compared to patients without depression, this study compared each neuropsychological test between AD patients with depression
and without depression.

Methods Psychotropic-naive (drug-naive) early stage [Clinical Dementia Rating Scale (CDR)=0.5 or CDR=1] probable AD patients with de-
pression (n=77) and without depression (n=179) were assessed with the Seoul Neuropsychological Screening Battery, which includes measures
of memory, intelligence, and executive functioning.

Results AD patients with depression had lower scores on the digit forward, digit backward, calculation, and Color Word Stroop Test tests
compared to AD patients without depression.

Conclusions _ Our study showed that AD patients with depression have disproportionate cognitive deficit, suggesting frontal (especially in
the left dorsolateral), left hemisphere and left parietal dysfunction. Considering the neuropsychological differences between AD patients with
depression and without depression, depression may have specific anatomic substrates.
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B ORIGINAL ARTICLE m

Clinical Characteristics of Behavioral and Psychological Symptoms in
Patients with Drug-naive Alzheimer’s Disease

Yong Tae Kwak, M.D.,
Youngsoon Yang, M.D 7,

Department of Neurology, Hyoja Geriatric

Hospital, Yongin; Department of Neurology”,

Seoul Veterans Hospital, Seoul; Seoul

Background: Behavioral and psychological symptoms of dementia (BPSD) are less well-defined aspects
of Aizheimer’s disease (AD). We designed this study to explore the followings: 1) the clinical profiles of
BPSD 2) the clustered-groups domains of the Korean-Neuropsychiatric Inventory (K-NPI) assessment of
BPSD 3) the clinical charactenstics of the clustered-groups of BPSD in patients with drug-naive probable
AD. Methods: Descriptive and cluster analyses of the 12 K-NPI domains were done in 220 patients with
drug-naive probable AD. After clustering these domains, charactenistics of these positive symptoms clus-
tered-group of patients were compared with the negative symptoms groups of patients. Results: The mean
Korean-Mini Mental Status Examination (K-MMSE), Clinical Dementia Rating (COR) scale, and K-NPI
scores were 15.0, 1.6, and 14 2, respectively. The CDR and K-MMSE scores correlated with total K- NP
scores, and depression was the most common symptom. According to cluster analysis, five major clus-
ters were identified. Using the associated neuropsychological dysfunctions, characteristics of each group
were defined. Conclusions: This study identified the clustered-domains for K-NPI, and suggested the
possible anatomical substrates for these groups in drug-naive AD patients. These attempts may clarify
the complex and bizarre behavioral and psychological symptoms as more neurologically relevant symp-
toms.

Key Words: Behavioral and psychological sympioms of dementia, Drug-naive, Alzheimer’s disease, Cluster analysis




Table 3. Clustered group among K-NPl domains

Group 1 Group 2 Group 3 Group 4 Group5

K-NPl  Agitation- Seep distur- Depression Eatingab-  Anxiety
domain aggression bance apathy normalities  euphoria

Aberrant motor

behavior

Delusion

rritability

Disinhibiton

Hallucination

Table 4. Clinical characteristics of clustered group

Characteristics Group 1 ) Group 2 (N=65) Group 3 (N=60) Group 4 (N=74) Group 5(N=

MMSE 652 18.1£58° 188+£52 875l 185
DR dx£077 1308 12+06
CDR-5B 334 72x47 f4+327
Barthe F7x25 189217 192+17
GDS 916 151 £7.2

Seoul Verbal Leaming Test immediate recall Fit54" 6 104+47

Seoul Verbal Leaming Test delayed recall

Controlled oral word association test

Stroop color

iZaCLIati-:-n 8343 13+ 3. B5+39

" ] ¥
7

Rey-Osterrieth Complex Figure Test 91123 19407 230+102 0+£93 .+ 107

Each positive group was compared with each negative group, i.e. apathy and depression-positive group was compared to apathy and depression negative-group. If one symp-
tom was positive and other syrmptom was negative, this data was not compared. Statistical significance means that positive symptom groups had a lower score than the neg-
ative symptom groups.

value < 0.05; Tp value < 0.01 (One-Way ANOVA test was used).
_“\-“II'u‘EE, orean Mini-Mental State Examination; COR, Clinical Dementia Rating Scale; CDR-5B, Clinical Dementia Rating Scale-Sumn of Boxes; GDS, Geriatric Depressio
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Aggression fs 3
Mator fs 10
Delusion fs 1
Irritability fs 9
Disinhibition fs 8
Hallucination fs 2
Night fs 11
Depression fs 4
Aphathy fs 7
Eating fs 12
Arxietyfs 5
Euphoria fs 6

Fig. 4. Dendrogram for clustered variable of K-NPI domains. Closely in-
tercorrelated variables are joined at an early stage in the analysis (left of
the dendrogram) and less closely intercorrelated variables are joined at a
later stage in the analysis (right of the dendrogram). Fs, frequency x se-
verity; K-NPI, Korean Neuropsyhicatirc Inventory.

f_,.f.' / Kpathy Eating

)

r
Anxiety

[/ /| Haldciation
Euphoria | | | r'ilt_abl_llt?'_
Disinhibition
Delusion
Motor

Aggression |

Right

Fig. 5. Hypothetical mapping for K-NPI domains.




BPSD that will not respond to
medication

Wandering
Inappropriate urination/ defecation
Inappropriate dressing/ undressing

Annoying repetitive activities (perseveration) or
vocalization

Hiding/ hoarding

Eating inedibles

Tugging at/ removal of restraints
Pushing wheelchair bound co-residents



BPSD that may respond to medication

Anxiety

Depressive symptoms
Sleep disturbance
Manic-like symptoms

Persistent and distressing delusions or
nallucinations

Persistent verbal and physical aggression
Sexually inappropriate behavior




Antidepressants in Depression

 In general,
— Clinical improvement : 60~70% (cf. Placebo 30%)
— Onset of antidepressant effects : several weeks

— All antidepressants act on 5-HT or NE system, some on
DA

— Similar efficacy, different safety and side effect profiles

— Side effects are related with action on various
neurotransmitter system



Neurotransmitter Regulation
of Mood, Cognition, and Behavior

Attention
Pleasure
Motivation

Reward

Energy
Alertness

Obsessive Compulsive
Symptoms

Stahl SM. Essential Psychopharmacology. 1996.
Foote Sl. Psychopharmacology. 1995.



Comparison of AD’s Mechanism

Classification Examples Mechanism Indirect Effect
SSRI Selective Fluoxetine/Fluvoxa SHT)
Serotonin mine/Paroxetine/Se
rtraline/Citalopram
Reuptake /Escitalopram
Inhibitor
SNRI Serotonin Duloxetine/Venlafa SHT) & NE 4
Norepinephrine xine/Desvenlafaxin
Reuptake
Inhibitor
NDR| Norepinephrine Bupropion NE P & DA 1
Dopamine @;
Reuptake s
Inhibitor <—“>
i- Serotonin Vortioxetine SHT & NE, DA, Ach,
Multi
modal Modulator and His
Stimulator +
- | o

T GABA

SERT
inhibition

( J@l 5-HT,,
Serotoninf

Dopamine

Acetylcholine

J agonism
) 1

T Noradrenaline
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ORIGINAL ARTICLE

Depression in Alzheimer’s disease: is there a temporal
relationship between the onset of depression
and the onset of dementia?

Reinhard Heun*, Martin Kockler, Ursula Ptok
Department of Psychiatry of the University of Bonn, Sigmund Freud Str. 25, 53105 Bonn, Germany

(Received 3 July 2001; accepted 5 March 2002)

Summary — Alzheimer's disease (AD) patients often present with concurrent major depression (MD). To investigate
the reasons for this comorbidity, e.g. MD being a risk factor for AD, or both diagnoses having a common neurobiology,
the temporal relationship between the first onset of AD and of MD during lifetime was investigated—>57 out of 146 AD
patients had a lifetime diagnosis of MD. The correlation between the ages at onset of MD and dementia was calculated.
The incidence of MD in AD patients in several 5-year-intervals before and after the onset of AD was compared with the
average incidence of MD in the present AD sample and with the expected incidence of MD in the general population. No
significant correlation between the onset of AD and of MD could be found after controlling for age, gender and the
Mini-Mental-State. However, the incidence of MD 5 years before and after the onset of AD significantly exceeded the
expected incidences—MD is only partially related to AD. However, the increased incidence of MD within 5 years before
and after the onset of dementia may indicate that a common neurobiological process causes cognitive decline and
depression in a subsample of AD patients. © 2002 Editions scientifiques et médicales Elsevier SAS
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The Effects Of Donepe: Table 3. Correlation between

GDS15/GDS factors and general

Geriatric DepI'ESSiOI‘I S' cognitive function/Barthel index

GDS15 Factor 1 Factor 2 Factor 3

GDS15

Patients with Alzheime Factord 0BT e

Factor 2
Factor 3 0.506** 0.187** -0.142

Youngsoon Yang? Yong Tae Kwak® K-MMSE -0.017 0.102 -0.155* -0.184**

CDR -0.042 -0.122 0.099 0.145*
aDepartment of Neurology, Veteran Health Service | Barthel index  0.190** 0.296** -0.157* 0.101
bDepartment of Neurology, Hyoja Geriatric Hospital

GDS = Geriatric Depression Scale; K-MMSE = Korean Mini-Mental
State Examination; CDR = Clinical Dementia Rating scale. * p value
<0.05, ** p value <0.01.

Table 4. Parameter change after

3 months of donepezil treatment Characteristics Baseline 3 months p value

K-MMSE 16.8+5.7 18.6+5.8 0.013
CDR 1.2+0.5 1.2+0.6 0.874
Barthel index 19.2+2.7 19.6+3.0 0.865
GDS15 8.5+4.0 7.1+4.2 0.009
Factor 1 43+2.4 41+2.8 0.242
Factor 2 19+14 1.3+1.4 0.001
Factor 3 2.3+0.9 1.9+1.0 0.000

K-MMSE = Korean Mini-Mental State Examination; CDR = Clinical
Dementia Rating scale; GDS = Geriatric Depression Scale.




Increased Neurofibrillary Tangles in
Patients With Alzheimer Disease With
Comorbid Depression

Michael A. Rapp, M.D., Pb.D., Michal Schnaider-Beeri, Ph.D.,
Dusbyant P. Purobit, M.D., Daniel P. Perl, M.D.,
Vabram Haroutunian, Ph.D., Mary Sano, Pbh.D.
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Treating Depre

ORIGINAL ARTICIE

ssion in Alzhei

1er Disease

Efficacy and Safety of Sertraline Therapy, and the Benefits

of Depression Reduction: The DIADS

Constantine G. Lyketsos, MD, MHS; Lourdes

DelCampo, MD; Martin Steinberg, MD; {1

incy Miles, BA;

f'x nthia D. Steele, RN, "-‘ 'H; Cynthia Munro, PhD; Alva 5. Baker, MD; Jeannie-Marie E. Sheppard, BA;

Constantine Frangalkis, PhD; Jason Brandt, PhD; Peter V.

Contex#: Major depression affects about 23% of the pa-
tients who have Alzheimer disease and has serious ad-
verse consequences for patients and caregivers. Results
of prior antidepressant treatment studies have pro-
duced contradictory findings and have not fully as
sessed the benefits of depression reduction.

Objectives: To assess the efficacy and safety of sertra-
line hydrochloride for the treatment of major depres-
sion in Alzheimer disease, and to evaluate the effect of
depression reduction on activities of daily living, cogni-
tion, and nonmood behavioral disturbance

Design: Randomized, placebo-controlled, parallel, 12-
weel, flexible-dose clinical trial with a 1-week, single-
blind placebo phase. The aludx was conducted between
January 1, 1998, and July 1 ,2001.

Setting: University outpatient clinic

Participants: Forty-four outpatients who have prob-
able Alzheimer disease and major depressive episodes.

Intervention: Sertraline hydrochloride, mean dosage
of 93 mg/d, or identical placebo, randomly assigned.

Main Outcome Measures: Response rate, Cornell
Scale for Depression in Dementia, Hamilton Depres-
sion Rating Scale, Mini-Mental 5tate Examination,
Psychogeriatric Depression Rating Scale-activities of
daily living subscale, and Meuropsychiatric Inventory

Rabins, MD, MPH

to quantify patient behavior disturbance and caregiver
distress

Results: [n the sertraline-treated group 9 patients (38%)
were full responders and 11 (46%) were partial respond-
ers compared with 3 (20%) and 4 (13%]), respectively, in
the placebo-treated group (F = 0071, The sertraline-
treated group had greater improvements in the scores for
the Commell Scale for Depression in Dementia (P=.002) and
Hamilton Depression Rating Scale (P=.01), and a statis-
tical trend toward less decline in activities of daily living
on the Psychogeriatnic Depression Rating Scale—activities
of daily living subscale (P=_07). There was no difference
between the treatment groups in Minl-Mental State Ex-
amination ( P= .22} or Meuropsychiatric Inventory (F=_32)
ratings over ime. When full responders, parti: al respond-
T3, .LnJ nonresponders were compared, full responders
only, or full and partial responders had significantly bet-
ter ratings on activities of daily living (P=.04), behavioral
disturbance (P=.01), and caregiver distress (=006}, but
not on the Mini-Mental State Examination (P=_76). Safety
monitoring indicated few differences in adverse effects be-
tween the 2 treatment groups.

Conclusions: Sertraline is superior o placebo for the
treatment of major depression in Alzheimer disease. De-
pression reduction is accompanted by lessened behav-
ior disturbance and improved activities of daily living,
but not improved cognition

Arch Gen Psychiatry. 60:T37-T46




Fig. 1: The relationship between depression and cognitive decline throughout the

development and clinical course of Alzheimer’s disease (AD).
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Fig. 2: Impact of HPA axis dysregulation in depression on AD pathology.

From: Depression—an underrecognized target for prevention of dementia in Alzheimer's disease
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HPA axis: hypothalamic-pituitary-adrenal axis, GR: glucocorticoid receptor, APP: amyloid precursor protein, BDNF: brain-derived neurotrophic factor, AD:

Alzheimer's disease.
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Antidepressants: suggested dosage, side
effects and evidence in BPSD

Medication = Suggested dosage Side effects Highest level of  Notes
evidence
available
Sertraline 50-200 mg/day Nausea, insomnia, NS Preferred SSRI in older adults due to fewer
diarrhoea, increased drug interactions; monitor for
risk of bleeding, hyponatremia and bleeding, especially in
hyponatremia patients on CHEIs or anticoagulants.
Escitalopram 5-10 mg/day Nausea, insomnia, RCTs A safer alternative to citalopram due to a
fatigue, increased risk lower risk of QTc prolongation. Monitor
of bleeding, for bleeding risk.
hyponatremia
Citalopram 10-20 mg/day Nausea, dry mouth, N Not recommended as a first-line treatment
QTc prolongation, due to QTc prolongation risk. Use with
increased risk of caution, especially with QTc- prolonging
bleeding, drugs.
hyponatremia
Trazodone Agitation/Psychosis: Sedation, dizziness, RCTs Effective for agitation and sleep disorders.

50-150 mg/day; Sleep
disorders: 25-100
mg/day

dry mouth, orthostatic
hypotension

Monitor for sedation and fall risk,
especially in older adults.




Antidepressants: suggested dosage, side
effects and evidence in BPSD

Medication Suggested dosage Side effects Highest level of Notes
evidence available

Mirtazapine Depression: 15-45 Weight gain, RCTs Effective for depression and sleep
mg/day Sleep sedation, increased disorders. Limited benefit for agitation in
disorders: 7.5-15 appetite dementia.
mg/day

Esmirtazapine Sleep disorders: 1.5- Sedation, dizziness,  RCTs Effective for sleep disorders at low doses
4.5 mg/day dry mouth with minimal side effects.

Doxepin Sleep disorders: 3-6 Sedation, dizziness,  RCTs Safe for sleep maintenance insomnia in

Agomelatine

mg/day

25-50 mg/day

dry mouth

Nausea, headache,
dizziness, fatigue,
increased liver
enzymes

Observational
study

older adults at low doses.

Liver function should be monitored
regularly due to the risk of hepatotoxicity.
No significant risk of sexual dysfunction or
weight gain, making it potentially
beneficial in long-term use.




Depression in Dementia (Summary)

Definition

DSM-V criteria

Prevalence

Wide range (0%~87%), less common than apathy
Much more attention than apathy

Cognitive funcion
ADL

The relationship between depression and cognition: controversial

Symptom Sleep disturbances and fatigue >sad mood, loss of interest, psychomotor
changes>loss of weight> loss of appetite and guilt feelings> suicidal ideation

Neuropathology Frontal-striatal and subcortical limbic circuits/Serotonergic deficit/ NFT

Scale Hamilton depression scale, Geriatric depression scale, NPI, CSDD

DDx Hypothyroidism, Electrolyte imbalance, Steroid, Beta-blocker, Digoxin,
Pseudodementia, NSAIDS

Treatment SSRIs, TCAs

Associated Anxiety/Agitation/Irritability/Hallucinations

Behavior problems

Related Disease

Stroke (anterior, left sided) , HD, PD
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