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Abstract

Objective: To investigate the effectiveness of a multicomponent specific care and assistance plan, in reducing the
rate of functional decline in oldest-old patients (age > 85 years) with Alzheimer’s disease (AD), compared with usual care.

Patients and methods: This is a post-hoc analysis of a cluster randomized trial (the PLASA study), assessing
the impact of a specific care plan in AD patients in 50 memory clinics in France. Two hundred community-dwelling
mild to moderate AD patients aged 85 or more, were analyzed: 97 patients were enrolled in the intervention group
and 103 in the control group (usual care). Patients and their caregivers in the intervention group had a twice-yearly
follow-up, with a comprehensive standardized and global assessment. If any complication was identified during the
assessment, standardized management protocols were proposed to guide the intervention of the physician, along
with an information and training of the caregiver. The primary outcome was measured by change on the Alzheimer’s
disease Cooperative Study-Activities of Daily Living (ADCS-ADL) scale at 24 months, and analyzed on an intention-
to treat-basis, using a mixed model.

Results: Of the 200 participants randomized and analyzed, 89 completed the study: 36 (37.11 %) in the
intervention group and 53 (51.46 %) in the control group. The participants’ mean age were respectively 88.1 years
(SD 3.1) and 87.8 (SD 2.3) in the intervention and control group. Intervention showed no effectiveness in reducing
the rate of functional decline at two years. Indeed, the decline in the ADCS-ADL score was -12.8 (SE=4.0) in the
intervention group, and -9.0 (SE=3.0) in the control group (p=0.46).

Conclusion: A comprehensive specific health care plan did not reduce functional decline rate in oldest-old
patients with mild to moderate AD, followed-up in memory clinics. More research is needed to identify actions that

will lessen functional decline in this high-risk population.
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Introduction

The ageing population is rapidly growing and the oldest-old
group (aged > 85 years) represents the fastest growing age group in
western countries. From 16 million people in OECD (Organization for
Economic Co-Operation and Development) countries in 2000, their
number is projected to increase fourfold to 70 million by 2050, and will
represent 5% of the total population [1].

The soaring number of the oldest old population will lead to
significant social and economic challenges. With prevalence estimates
of dementia up to 40% in this age group [2], there will be more people
with dementia aged > 85 in the middle of the century than currently
at all ages. Alzheimer’s disease (AD) is the most common cause of
dementia worldwide [3], and probably one of the most common in the
oldest-old population [4,5]. AD is associated with cognitive but also
functional decline, which increases the risk of institutionalization and
mortality, and lowers quality of life [6].

Several authoritative groups have published consensus guidelines for
the care of patients with AD, and have suggested regular follow-up [7-9]
aiming to delay disability. We recently published a cluster randomized

trial which assessed the effectiveness of a comprehensive specific
care plan in decreasing the rate of functional decline in community-
dwelling patients with mild to moderate AD, compared with usual
care in memory clinics [10]. We supported the idea that a regular
and standardized follow-up in AD (including cognitive, functional,
nutritional, psychological, behavioural and social assessment), with
comprehensive guideline-based intervention in each field, may decrease
the progression of disability. We did not conclude on a positive effect
of this specific assessment and management on functional decline, in a
study population with an average age of 80.2 years.

However, patients at particular risk of decline, such as oldest-old
patients (aged > 85 years), may be more likely to benefit from such an
intervention. The prevalence of disability is very high in this population
[11], owing to numerous comorbidities and medications [12,13],

*Corresponding author: Sandrine Sourdet, Service de Médecine Interne et de
Gérontologie Clinique, Pavillon Junod, 170 avenue de Casselardit, Hopital La
Grave-Casselardit, TSA 40031, 31059 Toulouse Cedex 9, France, Tel : (33) 5 61
77 79 29; E-mail: sourdet.s@chu-toulouse.fr

Received September 01, 2015; Accepted October 12, 2015; Published October
19, 2015

Citation: Sourdet S, Guyonnet S, Soto ME, Andrieu S, Cantet C, et al. (2015)
Effectiveness of a Specific Care Plan in Alzheimer’s Disease in the Oldest Old. J
Alzheimers Dis Parkinsonism 5: 194. doi: 10.4172/2161-0460.1000194

Copyright: © 2015 Sourdet S, wt al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

J Alzheimers Dis Parkinsonism
ISSN:2161-0460 JADP an open access journal

Volume 5 Issue 3 + 1000194


http://dx.doi.org/10.4172/2161-0460.1000194
http://dx.doi.org/10.4172/2161-0460.1000190

Citation: Sourdet S, Guyonnet S, Soto ME, Andrieu S, Cantet C, et al. (2015) Effectiveness of a Specific Care Plan in Alzheimer’s Disease in the
Oldest Old. J Alzheimers Dis Parkinsonism 5: 194. doi: 10.4172/2161-0460.1000194

Page 2 of 5

depression [14], or decrease in physical activity [15]. These patients
experience a high number of hospital admissions and readmissions,
in particular linked to dementia [16], with an increased risk of
hospitalization-associated disability [17]. Furthermore, in oldest-old
AD patients, progression of dependency seems to be more rapid than
in the younger elderly, even for a comparable cognitive decline [18]. We
hypothesize that a standardized specific care and assistance plan may be
effective in this vulnerable population.

The aim of this study was to evaluate the effectiveness of a
comprehensive specific care plan in decreasing the rate of functional
decline in community-dwelling patients with mild to moderate AD,
aged 85 years or more, compared with usual care in memory clinics.

Patients and Methods

Design and participants

The PLASA study (Plan de Soin et dAide dans la maladie
d’Alzheimer, or specific care and assistance plan for Alzheimer’s disease)
is a two-year cluster randomized trial, comparing an intervention group
receiving a comprehensive specific care plan for AD, with a control
group receiving usual care. The main purpose is to assess whether or
not a specific care and assistance plan can decrease the rate of functional
decline in this population. The study took place in 50 memory clinics
in France (University and General Hospitals). To minimize the
potential of contamination across groups, memory clinics were the
unit of randomization and participants were the unit of analysis. After
randomization, 26 memory clinics made up the intervention group
and 24 memory clinics made up the control group. Patients were
recruited between June 2003 and July 2005. Details regarding the study,
intervention and randomization are published elsewhere [10].

The study protocol was approved by the Institutional Ethics Review
Committee. Written informed consent was obtained from all patients
before beginning protocol-specific procedures.

To be eligible for the PLASA study, patients had to meet the
following inclusion criteria: age >65 years, diagnosed with probable or
possible AD according to the NINCDS-ADRDA criteria [19], with a
Mini-Mental State Examination (MMSE) score between 12 and 26, not
bedridden or in a wheelchair, living at home with a clearly identified
informal caregiver, and not participating in any other research program.
In this sub-analysis, we selected only patients aged 85 years or more.

Intervention: Alzheimer’s disease specific care and assistance
plan

The plan was developed by a multidisciplinary working group
comprising neurologists, geriatricians, psychiatrists, and general
practitioners. It was based on data from scientific literature, on personal
experience of the working group members, and incorporated opinions
of representatives from the medical and social sectors, of patients’
families, and of care team members. We established the necessity of
a comprehensive, standardized, twice-yearly assessment in several
fields: caregiver information and support, social and health resources,
supervision of drugs (including AD treatment), nutritional status,
gait disorders and walking capacities, psychological and behavioural
symptoms, cognitive decline, dependency, risks and legal protection,
appropriateness of the environment and admission to an institution,
advanced stages of the disease, and communication with other
professionals. Patients in the intervention group were assessed every six
months at the memory clinic, along with their caregivers. Additional
appointments were fixed if considered necessary. The patients underwent

physical, neuropsychological, geriatric and social assessment, using
standardized tools. Progression of cognitive decline was measured with
the MMSE [20]. Functional capacities were measured with the Activities
Of Daily Living (ADL) scale [21], and Instrumental Activities Of Daily
Living (IADL) scale [22]. Nutritional status was determined with the
mini-nutritional assessment (MNA) [23]. Behavioural disturbances
were evaluated with the Neuropsychiatric Inventory (NPI) [24].
Gait disorders were assessed with the one-leg balance test. The Zarit
Burden interview was used to evaluate the strain on caregivers [25].
Caregivers and patients were both asked about living arrangements,
chronic conditions, and current medication. Cardiovascular risk
factors (diabetes mellitus, past or current smoking, hypertension,
dyslipidemia) and co-morbidities (peripheral atherosclerosis, stroke,
chronic obstructive pulmonary disease [asthma, chronic bronchitis,
pulmonary emphysema], painful osteoarthritis and cancer) were also
recorded.

Furthermore, in each field, we developed standardized
management protocols that were initiated depending on the results
of the comprehensive assessment (full details of these protocols are
available at http://cm2r.enamax.net/onra/images/stories/ fiches_ plasa.
pdf). Written and digital (CD-ROM) documents containing the details
of the assessment, its analysis, and possible pharmacological or non-
pharmacological management, was provided to the health professionals
and in particular to the physician. Written support material was also
offered to the caregivers and patients’ relatives, to improve their
knowledge and understanding of the disease, and to offer solutions to
specific problems.

Control - Usual care

Patients in the control-usual care arm were monitored according to
the center’s established practice. We nevertheless decided on a regular
annual visit in the control group, in order to reduce the number of
patients lost during follow-up. Physicians in control memory clinics
did not have access to the intervention.

Outcome measures

The efficacy of the specific care and assistance plan was assessed on
the basis of loss of independence in the activities of daily living, using
the ADCS-ADL (Alzheimer’s Disease Cooperative Study-Activities Of
Daily Living) scale [26]. The questionnaire was submitted to all patients
at baseline, one year and two years, during the scheduled visits in the
centers.

Statistical analysis

We conducted a post-hoc analysis restricted to patients 85 years
of age or more. An intention-to-treat analysis was used, including all
randomized patients. The primary efficacy endpoint was change from
baseline in the ADCS-ADL score at two years. We used two models to
compare the rate of functional decline in the intervention group and
the control group. The primary model of analysis was an imputation
method. As the ADCS-ADL score was calculated by adding item
responses, missing values were observed for certain item responses
and total scores. The imputation procedure replaced each missing
score with a reweighed score, derived from a rule of three sums
from non-missing items, if five or fewer items were missing. If more
than five items were missing, the score was considered as missing.
Analysis was then performed using a mixed model. The secondary
model of analysis was a mixed model that did not impute data in case
of missing outcomes. Statistical analyses were carried out using SAS
software version 9.1.
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Results

The study cohort consisted of 200 patients aged 85 years or more: 97
in the intervention group and 103 in the control group (Figure 1). The
patients’ baseline characteristics were similar (Table 1). The patients’
mean age was 88.1 years (SD 3.1) in the intervention group and 87.8
years in the control group (SD 2.3). The majority of participants was
female and was receiving acetylcholinesterase inhibitors at baseline.
According to the mean MMSE score (18.9 (SD 3.7) in the intervention
group and 19.1 (SD 3.9) in the control group patients were at a mild
to moderate stage of dementia. Forty-two per cent of the entire cohort
lived alone, and in 27.5% of cases caregivers were the spouse, and in
59.5% were children.

A total of 37.1% (n=36) of patients in the intervention group and
51.5% (n=53) in the control group completed the two-year follow-up
visit (Figure 1). During the study, 19.6% of patients in the intervention
group and 6.8% in the control group died. Furthermore, 11.3% of

Intervention Control
Characteristics group group
(n=97) (n=103)
Patients
Mean age, years (SD) 88.1(3.1) 87.2(2.3)
Women (n, %) 63 (64.95) = 72(69.9)
Centre of recruitment: University hospital (n,%) 43 (44.33) | 58 (56.31)
Mean MMSE score (0-30) (SD) 18.9(3.7) | 19.1(4.0)
Use of cholinesterase inhibitors or memantine = 75 (77.3) 82 (79.6)
at baseline (n, %) 93 (95.9) 99 (96.1)
Number of non-dementia-related drugs (n, %)
<3 38 (39.2) 51 (49.5)
>3 59 (60.8) 52 (50.5)
Mean number of chronic diseases (SD) 22(1.4) 22(1.2)
Living arrangements (n, %)
Living alone 41 (42.3) 43 (41.8)
Living with spouse 29 (29.9) 37 (35.9)
Other 27 (27.8) 23 (22.3)
Caregivers
Mean age (years) (SD) 64.9 (11.9) 66.0(12.7)
Women (n, %) 70 (72.2) 71 (68.9)
Living with patient (n, %) 37 (38.5) 45 (44.1)
Relationship to patient (n, %)
Spouse 24 (24.8) 31(30.1)
Child 59 (60.8) 60 (58.3)
Other relationship 14 (14.4) 12 (11.7)

AD: Alzheimer’'s disease; SD: Standard deviation; MMSE: Mini-Mental State
Examination

Table 1: Baseline characteristics of patients with AD and their caregivers
randomized to a specific care plan for the management of AD or to usual care
(control). Values are numbers (percentages) unless stated otherwise.

ADCS -ADL score (0-78)

Variables Baseline
Analysis with no imputation for missing data @
Intervention group 50.6 (2.1)
Control group 49.3 (1.9)
Analysis using imputation by rule of three for missing data
Intervention group 482(1.9)
Control group 444 (1.8)

Memory clinics randomized (n=60)

Declined to participate, before patients recruited (n=10)

50 memory clinics, 200 patients
|

v

24 memory clinics in control group
(103 patients)

26 memory clinics in intervention group
(97 patients)

Lost to follow-up (n=8)
Dropouts (n=21)
Refused to participate (n=4)

Lost to follow-up (n=1)
Dropouts (n=30)
Refused to participate (n=8)

> Nyrsing home admission (n=1) » Nursing home ac.lmission (n=2)
Died (n=10) Progression of disease (n=3)
Other (n=6) Caregiver reasons (n=1)

Patient’s medical reason (n=1)
Died (n=5)
Other (n=10)

v 4
12 month assessment 12 month assessment
Assessed (n=60) Assessed (n=58)
Did not attend (n=8) Did not attend (n=14)

Lost to follow-up (n=1)
Dropouts (n=26)
Refused to participate (n=7)

Lost to follow-up (n=1)
Dropouts (n=10)
Refused to participate (n=2)

5 Nursing home admission (n=2) __» Died(n=2)
Progression of disease (n=1) Patient’s medical reason (n=1)
Patient’s medical reason (n=1 Other (n=5)
Died (n=9)
Other (n=6)

v v
24 month assessment 24 month assessment
Assessed (n=36) Assessed (n=53)

Did not attend (n=5) Did not attend (n=8)

Figure 1: Flow of patients > 85 years old through the study.

subjects in the intervention group refused to participate, versus 9.7%
in the control group. There were no differences between the baseline
characteristics of patients who completed and of patients who dropped
out of the study.

Disease progression and main outcome measures

The baseline ADCS-ADL total scores were comparable in the
intervention and control groups.

Both statistical models failed to show a beneficial effect of the
intervention on the primary outcome (difference in change over the
two years of follow-up in total score for ADCS-ADL). In the first model,
with no imputation value, the two-year decrease in ADCS-ADL score
was -12.8 (SE=4.0 in the intervention group and -9.0 (SE=3.0) in the
control group (p=0.46). After imputation by the rule of three sum for
missing data, the two-year decrease in the ADCS-ADL score was -11.0
(SD=2.3) in the intervention group and -9.7 (SD=1.9) in the control
group (p=0.65) (Table 2).

Discussion

In this national multicentre study, 200 oldest-old AD patients were

Crude change P
12 months 24 months or estimate values
44.2 (2.5) 37.8 (4.1) -12.8 (4.0)
44.8 (2.0) 40.3 (2.9) 9.0 (3.0) 0.46
42.7 (2.0) 37.1(2.7) -11.1 (2.31)
39.6 (1.9) 34.7 (2.4) -9.7 (1.9) 0.65

@ Only patients with scores. The ADCS-ADL scale is a caregiver-rated questionnaire of 23 items assessing functional capacities, with a score ranging from 0 to 78; the

highest score represents full functioning with no impairment.
ADSC-ADL: Alzheimer’s Disease Cooperative Study-activities of daily living

Table 2: Mean scores on alzheimer’s disease cooperative study-activities of daily living (ADSC-ADL) scale at baseline and at 12 and 24 months. Values are means

(standard error) unless stated otherwise.
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recruited. They lived in both rural and urban environments, and despite
their follow-up in memory clinics, their characteristics are probably
similar to those of AD patients treated in other clinical settings, as
only specialists (neurologists, psychiatrists and geriatricians) can
initiate specific treatment for dementia in France. However, certain
characteristics may differ from the general population or other studies,
and may limit the generalization or the comparison of our results.
First, we reported a baseline ADCS-ADL score of 50.6 (2.1) and 49.3
(1.9) respectively in the intervention and control groups. In a recent
study investigating the tolerability of the rivastigmine patch in mild
to moderate AD patients (mean MMSE = 19.6 (SD=4.3)), the baseline
ADCS-ADL was similar to our study (50.3 (SD=20.1)), but in a younger
sample of patients (mean age=74 (SD=7.7)). In another study exploring
the benefit of a switch from donepezil to galantamine, in patients
with mild to moderate AD, baseline ADCS-ADL mean score was
57.2 (SE=1.5), in a population with a mean age of 74.6 years (SE=0.8).
We may have recruited older subjects with a relatively high level of
functioning, based on these results.

Our study focused on oldest-old AD patients living at home with a
clearly identified caregiver. The results of this study did not show any
positive results of a comprehensive and specific care plan on delaying
disability. There was no difference in the two-year rate of functional
decline, measured by the ADCS-ADL scale in the intervention group,
compared with the usual-care control group, in mild to moderate AD
patients, aged 85 years or more.

To the best of our knowledge, this is the first study evaluating the
effectiveness of a specific care plan for AD in an oldest-old population in
memory clinics. Despite the fact that the oldest old represent the largest
and most expanding part of the dementia population [27], few studies
have investigated the management of patients with AD amongst the
oldest old. This age group is usually excluded from drug trials because
of their comorbidities. Moreover, even non-pharmacological studies
are often limited in such an aged population due to the difficulties with
enrollment and follow-up that this population group presents.

We reported a two-year decrease of -12.8 (SE=4.0) and -9.0 (SE=3.0)
in the ADCS-ADL score, respectively in the intervention and control
group. As it is commonly used in clinical trials, no study has explored
decline in the ADCS-ADL score in oldest-old patients, restricting
comparisons with other oldest age cohorts. In fact, only one study has
investigated decline in the functional score of an AD population aged
85 and over, using the Katz ADL score [18].

We hypothesized that a specific and more intensive care plan could
be effective because of the particular characteristics of the population,
named very elderly patients, with a high number of comorbidities,
a high risk of hospitalization, and a more rapid functional decline
[18]. Our intervention is centered on assessment and management
of complications linked to AD. But oldest-old patients have several
chronic diseases that contribute to the burden of disability [12]. In our
study, the mean number of chronic diseases besides AD is 2.2 (SD=1.4
and SD=1.2 respectively in the intervention and control group) which
is similar to other studies [14]. Even if the twice-yearly consultation
includes a geriatric evaluation, it doesn’t include specific assessment
and treatment of each medical condition. Dementia is a strong
predictor of functional decline in the oldest-old population, but several
chronic conditions like congestive heart failure or history of depression
contribute as well [14].

Furthermore, information and training of caregivers are an
important part of the studys intervention. The demographic
characteristics of the caregivers in our study are quite different from

the general population of caregivers for AD patients, as only 25% of
caregivers are spouses and 59.5% are children [28]. The advanced age
of patients probably explains these results, as we can expect a greater
number of widowed subjects. Younger caregivers, such as children, may
be less committed to care, as they probably have other responsibilities,
jobs or family commitments [29]. Furthermore, more than 40% of
patients were living alone, which is a higher percentage than what
is usually observed in longitudinal studies [28,30,31]. The fact that
patients live alone means that the caregiver has limited opportunity and
time to get involved in patient’s home care. The lesser involvement of
children could reduce the impact of the intervention.

Other hypotheses may also be put forward to account for the lack
of effect of the intervention. A major limitation in our study, and one
that is inherent to studies of the oldest old, is the high attrition rate, due
in particular to death and noncompliance. Dementia is associated with
shorter survival. The probability of dying at the oldest ages is very high,
and so consequently is the death rate. Moreover, due to the diversity and
complexity of the intervention, adherence to the intervention program
was difficult to assess. Finally, a lack of power in this post-hoc analysis
may probably contribute to the in significance of our results.

Conclusion

The oldest old are the fastest growing age group in western
countries, and therefore disability and neurodegenerative diseases,
such as AD, represent a huge financial burden, that is likely to continue
to increase in the coming decades. In this cluster randomized trial
assessing the effect of a specific care plan on functional decline in very
old AD patients living in the community, there was no evidence that a
structured, twice-yearly evaluation and management had a beneficial
effect. Specific investigations are required to improve treatment of AD
and prevent disability in this part of the population. Dementia and
disability have a major impact on public health burden and planning,
confirming the need for future research in the oldest-old population.
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