Neuropsychiatric Symptoms (NPS) as Predictors of Progression to Severe Alzheimer’s Dementia and Death:
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ABSTRACT

The Cache County Study

'The Johns Hopkins University, Baltimore, MD; 2Utah State University, Logan, UT

+ 335i cases of i or pi AD were studied.

Background. little is known about factors the rate of of s
(AD). Using data from the Cache County Dementia Progression Study (DPS) we examined the link
y psy (NPS) in mild AD and progression to severe AD
or death. Aims. (1) Examine the iation betv indivit inically signif NPS and i
to severe dementia; (2) Examine the iati , y NPS and
progression to death; (3) Repeat the above ly for psy ic and affective clusters of NPS. Methods.
DPSis a itudis study of i ion in incident cases of the condition. Survival analyses
included unadjusted Kaplan-Meier (KM) plots and multivariate Cox proportional hazard models. Hazard
ratio (HR) i for age of ia onset, gender, education level, General Medical
Health Rating (GMHR), and apolipoprotein E epsilon 4 (APOE-£4) genotype. Resulfs. Three hundred thirty-

Mean age of onset was 84.3 (SD=6.4) years

Mean time onset and is was 1.7 (SD=1.3) years.

68 individuals developed severe AD over the course of the study and 273 were deceased.

Median time to severe AD for the sample was 8.4 years (95% Cl: 7.6-9.2)

Table 1. Multivariate Cox Regression Models for Time fo Severe Dementia

five patients with incident AD were studied. Sixty-eight (20%) developed severe AD over the follow-up. for age of ia onset, gender, level, GMHR, and APOE-4 status**
Psychosis, agitati  or any one y cant NPS were : with more rapid [ Psychosis Cluster | Affective Cluster | Agitation/Aggre NPI Total
progression fo severe AD. Psy s, ptoms, agi mildly sympte NPS, [ Variable HR [ Pvalue | HR | P-value | HR | Pvalue | HR | Pvalue | HR | P-value
::s‘ic'uied !rh more rop'dN:fogYee;:on from mild ':ms}; :?em::) gig'/:r g::ﬂ”::e" ie:?r:::licofh‘s:)sec(‘,f"z Unadjusted, bivariate value® 2024 | 0018 | 1387 | 0.1 2321 0009 L176 0604 - =
i wil i i i v X ifi
NPS in mild AD should be examined for its potential to delay time to severe AD or death. AD onsct age 0290 | <0001 | 0313 | <0.001 0351 <0.001_| 0295 | <0.001
AD onset age? 008 | <0.001 <0.001 | 1.008 | <0.001
Female 949 | 0.031 0025 | 1.852 | 0.047
_, [ Education™ 791 | 079 0.56 .756_|_0.095
INTRODUCTION 2 ["APO-e4 Carrier 940 | 0823 0808 | 1106 | 0711
S| GMHR 554 | 0140 0146 | 1.737 | 0074
Z [ Dementia duration at baseline | 0.811 | 0.026 0.038 3 | 0.005
+ U.S. annual costs for dementia will increase from $200 billion in 2012 to $1.1 trillion in 2050 (1). @ | Psychosis Cluster 007 _|_0.028 1
@ | Affective Cluster 1512 | 0.119 |
» Delaying prog ion of ia may il time spent with those affli E Agitation/Aggression 2.946 0.004
) . ) 2 [Apathy/Indifference 1552 | 0172
« The Cache County Dementia Progression Study (DPS) p y reported the g to be All
predictive of shorter fime to severe AD: NPI Total - .002
« Female gender Mild symptoms 1077 | 0832
. One or more clinically significant 2.682 | 0.001
Less than high school education o 1. Cox regression models were controlled for age of dementia onset, gender, education level, GMHIR, and APOE-c4 status; *Bivariate unadjusted
« Atleast one NPS at ‘model for each NPI symptom or cluster; "Reference category is greater than or equal to high school.
- Age of dementia onset (youngest and oldest tertiles)
+ Worse health Table 2. Multivariate Cox Regression Models for Time to Death
i i 2 -
« The relationship between individual NPS$ or clusters of NPS and progi to severe for age of onset, gender, level, GMHR, and APOE- 24 status
or death is not fully understood. \ Psychosis Cluster | Affective Cluster gitation/Agy NPI Total
[ Variable HR [ Pvalue | HR | Pvalue | HR | Pvalue | HR | Pvalue | HR [ P-value
Unadjusted, bivariate value* 1567 | 0006 | 1192 | 0195 | 1276 | 0251 | 1074 | 0683 - -
AIMS AD onset age 1092 | <0.001 | 1.100 | <0.001 | 1096 | <0001 | 1095 | <0001 | 1102 | <0.001
Female 706 | 0018 | 0.725 | 0.028 701 .017 .733 .0 .69 .013
+ ot g -~ P Education® 226 | 0229 | 1268 | 0.160 278 148 | 1.269 1 22 242
1. Examme_ihe association befw.een individual, clinically significant NPS and 2 [ "APOE-c4 Carrier 067 | 0656 | 1114 | 0ast 168 | 0282 16 Y I 385
progression to severe dementia. S [[GMHR 593 | 0.002 560 .004 558 .004 622 .0 7 .003
S [ Dementia duration at baseline | 0.781 | <0.001 | 0.780 | <0.001 761 .004 781 | <0.001 52| <0.001
2. Examine the association between individual, clinically significant NPS and 2 [ Psychosis Cluster -537 | 0011
. £ [Affective Cluster 1510 | 0003
progression to death. 2 [Agitation/Aggression 1942 | 0004
" " S [ Apathy/Indifference 1261 | 0211
3. Repeat the above analyses for psychotic and affective clusters of NPS. < ﬁ =
NPI Total <0.001
Mild symptoms 1448 | 0024
m o epesson model wers o e o

+ The Cache County Study (3) and DPS (4) have been described In detail elsewhere.
+90% of all permanent residents of Cache County, Utah 265 years were enrolled (n=5677).
« All were screened for dementia in a multi-staged assessment protocol.
- DPS focused on individuals who converted from no dementia to AD over 5 years.

The neuropsychiatric inventory (NPI) (5) was used to assess NPS as follows:
> one psychosis NPS domain (delusions and hallucinations)
> one affective NPS i ion, anxiety, and
«Individual NPS of apathy/indifference or agitation/aggression
«Total NPI scores divided as no, mild, or clinically significant symptoms

Analyses were performed as follows:
+Unadjusted Kaplan-Meier (KM) plots for each NPI group.
«Bivariate and multivariate Cox proportional hazard models for each group. Multivariate
models controlled for:

- Age of dementia onset
+ Gender
+ Education level
« General Medical Health Rating (GMHR)
« APOE-£4 genotype status.

**Additional models
the results (data not shown)**

for psycl pit use did not significantly change

1. Cox regression models were controlled for age of dementia onset, gender, education level, GMHR, and APOE-e4 status; *Bivariate unadjusted

‘model for each NPI symptom or cluster; “Reference category is greater than or equal to high school.

Figure 1. Unadjusted Kaplan-Meier Plot for Agitation and Severe
Dementia
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Figure 2. Unadjusted Kaplan-Meier Plot for Agitation and Death
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CONCLUSIONS

« In this population-based study, psychosis, agitation/aggression, and
clinically significant NPS predicted earlier severe dementia or death.

Affective NPS and mild NPS were associated with earlier death, but not
progression to severe dementia.

The treatment of specific NPS in early dementia should be examined
for potential to delay time to severe dementia or death.

Limitations: no incident cases <45 years, small number with severe AD,
and homogeneity of the population.

Strengths: its epidemiologic sampling; high participation rate;
prospective, longitudinal data; and state-of-the-art assessments.

« We recommend replication of these findings in further study
populations.
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