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Background Cognitive therapy may have therapeutic benefit in patients with early Alzheimer’s disease (AD).

Case Report This was a 12-week, single-blind pilot study of 4 patients with AD. The cognitive therapy included exercises for orientation to
time and place; memory training, including face-name association, object recall training, and spaced retrieval; visuo-motor organization us-
ing software; similarity and ruled based categorization; and behavior modification and sequencing (e.g., making change, paying bills). The re-
gional cerebral metabolic abnormalities and the effects of treatment on cortical metabolic responses were evaluated using '*F-2-fluoro-2-de-
oxy-D-glucose positron emission tomography (PET). After 12 weeks, the participants showed slight improvement in some neuropsychological
measures, and three of them showed increased regional cortical metabolism on brain PET studies.

Conclusions Cognitive therapy may stabilize or improve cognitive and functional performance of patients with early AD and increase re-
gional cortical metabolism of the patients’ brain.
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INTRODUCTION

Alzheimer disease (AD) is a progressive dementing illness
affecting approximately 5 to 10% of the population older than
65 years of age and as many as 50% of those older than 85
years of age." Initial manifestations of AD include subtle mem-
ory loss and forgetfulness, which progress to profound mem-
ory loss, cognitive dysfunction, and behavioral and emotional
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disturbances that may eventually interfere with the patient’s
ability to perform basic activities of daily living.” These symp-
toms result in a patient who requires increasing levels of care
throughout the course of the illness and 24-hour supervision
in its final stages.”

Treatments for this progressive cognitive impairment are
based on cognitive 7
Both types of therapy have been applied separately with dif-
ferent degrees of success. Whereas some pharmacologic ther-

23 or pharmacological approaches.

apies have shown early progress in treating the cognitive de-
cline associated with AD,** patients and their families often
ask if anything can be done at home to help the patient to
function better, even if only temporarily.
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Numerous cognitive training programs have been devel-
oped in an attempt to slow or reverse AD-related cognitive
decline and have reported varying degrees of success.”* Cog-
nitive activity may delay the clinical onset of AD."® Most stim-
ulation programs for early AD patients target cognition be-
cause some neuronal plasticity and compensation capacity
are believed to persist."*>'° Although stimulated areas show
some benefit, the specificity of the effects, the impact in non-
stimulated domains, and long-term maintenance of benefits
remain controversial. Most studies with an adequate control
group only evaluate the stimulated functions, and there are
few long-term reports.”* Cholinesterase inhibitors (ChEI)
are of benefit in AD.*** A combination of both pharmaco-
logic and cognitive therapy improves cognition in elders with
memory complains or dementia.**

The evaluation of treatment effects in AD is a tedious task
necessitating large numbers of patients and long observation
periods, with inadequate objective tools to measure treatment
effects. As impairment of memory and other cognitive distur-
bances can relate to decreased glucose metabolism in brain re-
gions predominantly affected by AD, improvement in glucose
utilization may ameliorate cognitive decline. Regional cerebral
metabolic rate of glucose measured by positron emission to-
mography (PET) may be of value in the preclinical evaluation
of drug therapy in this degenerative disorder. Therefore, we
tested whether cognitive therapy improved cognitive function,
behavioral symptoms, and glucose metabolism using '°F-
2-fluoro-2-deoxy-D-glucose (FDG) PET in patients with Al-
zheimer’s disease taking stable maintenance doses of anti-de-
mentia drugs.

CASE REPORT

Four patients were selected for this study from the Bobath
Memorial Hospital cognitive therapy program during 2005
and 2008. Almost all the subjects had over 12 educational
years. Specialists from Neurology at Bobath Memorial Hospi-
tal had diagnosed these patients as suffering from dementia.
They fulfilled the criteria of the Diagnostic and Statistical
Manual of Mental Disorders, edition 4, and National Institute
of Neurological and Communicative Disorders of Stroke and
the Alzheimer’s Disease and Related Disorders Association
for Alzheimer-type dementia** and had brain MRI film
checked in the past 1 year. The criteria for exclusion were low
educational levels, loss of all speech capacity, requiring assis-
tance for all daily activities, loss of basic psychomotor abilities
(e.g., walking, sitting down, etc.), lack of capacity to express
emotions adequately, apparent failure of the brain to give or-
ders to the body, and the appearance of generalized and corti-

cal neurological signs and symptoms.

Procedure

Two different types of treatment were employed in this
study:

1) Drug Treatment consisted of symptomatic treatment
with donepezil and memantine. The dose of donepezil was
between 5 and 10 mg, administered once daily. For the two
weeks of medication, 5 mg were administered and thereafter
the dose was increased to 10 mg. The medicine was to be tak-
en immediately before going to bed, whether or not a meal
was eaten at that time. The dose of memantine was between
10 and 20 mg, administered twice daily. For the two weeks of
medication, 10 mg were administered and there after the dose
was increased to 20 mg. The medicine was to be taken 30
minutes after having breakfast and dinner. Drug treatment
was maintained in stable doses for at least 6 months before
cognitive therapy.

2) The cognitive therapy program comprised seven areas
of therapy: exercises for orientation to time and place; memo-
ry training, including face-name association, object recall
training, and spaced retrieval; visuo-motor organization us-
ing software; similarity and ruled based categorization; and
behavior modification and sequencing (e.g., making change,
paying bills). The patients received 45-minute sessions twice
per week for 24 sessions. On weekends, families reinforced
these exercises at home.

Cognitive functions, such as attention, verbal and visual
memory, visuospatial ability, frontal lobe function, and lan-
guage function were examined using neuropsychological as-
sessment tools. Attention was assessed using forward and
backward digit span tests.” Verbal memory was assessed us-
ing Korean version of the Hopkins Verbal Learning Test.”
The Rey Complex Figure Test and Recognition Trial®> were
used to assess visuospatial function and visual memory. Neu-
ropsychological assessments primarily associated with the
frontal lobe region, including the Controlled Oral Word As-
sociation Test™ and the Korean Color-Word Stroop Test,”
were used. Naming ability was assessed using the Korean ver-
sion of the Boston Naming Test.** The Lowenstein Occupa-
tional Therapy Cognitive Assessment (LOTCA)® was used to
assess cognitive status. The LOTCA consists of 26 sub-tests
and can be used to assess six domains (orientation, visual per-
ception, spatial perception, motor praxis, visuomotor organi-
zation, thinking operations). The battery takes 30-45 minutes
to administer. The entire cognitive function test was per-
formed as a baseline test before the initiation of the cognitive
therapy and a follow-up evaluation was performed after the
completion of the cognitive therapy. Global measurements,
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including the Korean Mini-Mental State Examination (K-
MMSE), the Clinical Dementia Rating (CDR), sum of boxes
of CDR, and the Global Deterioration Scale, were also as-
sessed.®* A series of matched pairs ¢-tests were conducted
each group to evaluate significant differences in test scores
between the pre- and post-treatment session.

The cortical metabolic response was measured using FDG
PET prior to cognitive training and then either after a month
in patient 1, or after completion of the total 24 sessions of
therapy in the others. Patients fasted for at least 4 hours before
the scan, and FDG PET images were acquired 40 min after in-
travenous administration of 185 mBq of FDG. All images are
spatially normalized to the standard template, and regional
glucose metabolism was proportionally scaled to the mean
uptake in the whole brain. For each patient, the regional hypo-
metabolism on initial or follow-up FDG PET scans were eval-
uated by comparison with those of age and gender matched
healthy controls in a voxel-wise manner using SPM2 (Statisti-
cal parametric mapping 2, Wellcome Department of Imaging
Neuroscience, London). Changes in cerebral metabolism af-
ter cognitive training were tested by subtraction analysis. MRI
revealed diffuse brain atrophy but no focal lesions.

After 12 weeks, 2 of 4 patients with milder cognitive im-
pairment showed significant improvement in some neuro-
psychological measures. The K-MMSE scores improved from
19 to 23, and from 23 to 25, and the total scores of LOTCA
improved from 87 to 97, and from 86 to 101, in Patients 1 and
2, during stable donepezil therapy. However, the other 2 pa-
tients showed minimal or no change in neuropsychological
measures, the K-MMSE scores changed from 15 to 15, and
from 16 to 17, and the total scores of LOTCA changed from
58 to 64 and 77 to 78. A slight improvement was observed in
some subdomains with detailed neuropsychologic tests
(p>0.05) (Table 2, Fig. 1).

Regional hypometabolism through brain regions of the pa-
rietal cortex and temporo-occipital cortex was detected at the

Table 1. Demographic characteristics

initial evaluation. Patients 3 and 4, who had higher CDR
scores initially, showed widespread hypometabolism in the
bilateral frontal cortex as well as parietal and temporal cortex
(Fig. 2).

Three patients showed changes in regional metabolism af-
ter cognitive therapy. Patient 1, with FDG PET after 4 weeks
of cognitive therapy, showed improvements in regional me-
tabolism in the left prefrontal cortex and bilateral anterior
temporal cortex on FDG PET. Increased metabolism was
predominant in the left temporal and temporo-occipital cor-
tex in patient 2 and the right parietal and temporo-occipital
cortex in patient 3, brain regions important in their functional
improvement. However, no significant improvement in re-
gional metabolism was detected in patient 4 (Fig. 3).

DISCUSSION

The current findings indicate that mildly impaired AD pa-
tients on a stable dose of anti-dementia medication could ben-
efit from cognitive therapy, demonstrating improvements in
measures that assess orientation, learning of face-name asso-
ciations, speed of processing, and specific functional abilities.
A comprehensive stimulation program in AD patients could
enhance neuroplasticity processes, reduce cognitive loss, and
help patients maintain functional independence through bet-
ter cognitive performance.**! In our study, cognitive therapy
improved glucose metabolism using brain PET. All of the study
participants were diagnosed with AD by brain PET findings
as well as clinical findings. Three of them showed improve-
ments in regional metabolism after cognitive therapy, although
the regional effects were variable and we could not identify
changes in specific brain regions that underlie the tested cog-
nitive functions. Cognitive therapies may improve general
brain activity rather than activity in specific brain regions.

Patients showed sustained cognitive function as measured
by neuropsychological tests, but did not show improvement.

Case 1 Case 2 Case 3 Case 4
Agel/sex M/77 M/55 M/69 F/69
Disease duration (years) 4 3 7 6
Neuropsychometric findings K-MMSE 19 K-MMSE 23 K-MMSE 17 K-MMSE 15

CDR1 CDRO0.5 CDR2 CDR2

GDS 4 GDS 4 GDS 5 GDS 5

CDR-SB9 CDR-SB 3 CDR-SB 11 CDR-SB 11

Years of education 16 12 16 12
Current medications Donepezil Donepezil Memantine Memenatine

Meanztstandard deviation.

CDR: Clinical Dementia Rating, CDR-SB: Clinical Dementia Rating-Sum of Boxes, GDS: Global Deterioration Scale, K-MMSE: Korean version of

Mini-Mental Status Examination.
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Table 2. Change in LOTCA tests

Case 1 Case 2 Case 3 Case 4 Total
Area Sub-tests (scores) - p-value
B B B F B E B F Baseline Follow-up
Orientation 1. Place (8) 8 8 6 8 2 3 5 5 5.25+2.50 6.00£2.45 NS
2. Time (8) 8 8 7 7 4 3 3 4 5.50+2.38 5.50+2.38 NS
Visual perception 3. Object identification (4) 4 4 4 4 4 4 4 4 4.00+0.00  4.00+0.00 NS
4. Shape identification (4) 4 4 4 4 4 4 3 3 3.75+0.50 3.75+0.50 NS
5. Overlapping figures (4) 4 4 4 4 4 4 3 4 3752050  4.00£0.00 NS
6. Objects constancy (4) 4 4 4 4 4 4 4 4 4.00+0.00  4.00£0.00 NS
Spatial perception 7. Directions on Cs’ body (4) 4 4 4 4 4 4 3 3 3.75+0.50 3.75£0.50 NS
(Rt-Lt orientation test) 8. Spatial relations (4) 4 4 4 4 4 4 2 2 3.50%1.00 3.50%1.00 NS
9. Spatial relations on picture (4) 4 4 4 4 4 4 2 2 3.50%1.00 3.50+1.00 NS
Motor praxis 10. Motor limitation (4) 4 4 3 4 2 3 3 3 3.00+0.82 3.50+0.58 NS
(apraxia test) 11. Utilization of objects (4) 4 4 4 4 4 4 4 4 4.00£0.00 4.00£0.00 NS
12. Symbolic actions (4) 3 4 3 3 2 2 4 4 3.00£0.82 3.25£0.96 NS
Visuomotor 13. Copying geometric forms (4) 2 3 2 4 2 3 2 3 2.00%0.00 3251050 NS
organization 14. Two-dimensional model (4) 2 4 4 4 4 3 3 3 3.2510.96 3.50+0.58 NS
(construction test) 15. Pegboard construction (4) 4 4 4 4 4 4 1 1 3.25%1.50 3.25%1.50 NS
16. Colored block-design (4) 2 3 2 3 2 3 1 1 1.75%0.50 2.50%1.00 NS
17. Plain block-design (4) 1 3 2 3 3 2 1 1 1.75£0.96 2.2510.96 NS
18. Reproduction of a puzzle (4) 1 3 1 2 2 2 1 1 1.25£0.50  2.00+0.82 NS
19. Drawing a clock (4) 3 4 3 4 4 4 1 1 2.75%1.26 3.25+1.50 NS
Thinking operations  20. Categorization (5) 4 4 3 3 3 3 1 1 275%126  275%126 NS
(category test) 21. ROC unstructured/ 4/1  4/2 3/1 5/1 41 4/1 1/1 3/1 3.00+1.41 4.00+0.82 NS
structured (5/5) 1.00£0.00 1.25%0.50
23, 24. Pictorial sequence A/B 2,- 2,- 3- 42 2,- 1,- 1,- 1,- 2.00£0.82 2.00£1.41 NS
(4/4) N/A N/A
25. Geometric sequence (4) 3 3 2 2 2 1 2 2.00+0.82 2.25%0.50 NS
26. Logic questions (4) 1 1 2 1 1 1 1.25£0.50 1255050 NS
Attention and concentration (5) 2 2 3 1 2 2 2 2.00+0.82 2.50%1.00 NS
Total score (120) 87 97 8 101 77 78 58 64 77.00+13.44 85.00£17.22 0.04
LOTCA: Lowenstein Occupational Therapy Cognitive Assessment, N/A: not applicable, NS: not significant, ROC: Riska Object Classification.
As seen previously, gains from cognitive training are not cap- Orientation - Bascline
tured by standardized neuropsychological tests. 1.00 — Follow-up
The treatment effect was higher in milder patients than  0.80
moderate stage patients, as evaluated by FDG PET as well as Attention _ W e  Visual
. . . . . 3 L | perception
neuropsychologic tests, consistent with previous studies.”"! ‘
Although treatment effects were not apparent in moderate to
severe AD patients, our study participants cooperated with
cognitive therapy and were satisfied with the treatment, sug-
gesting they may still benefit from the therapy. - \
The influence of education on responsiveness to non-phar- Category ,(')‘rii;;:ion
macologic interventions in AD patients is unclear.*'"** Educa- '
tion and other activities may increase cognitive reserve and
coping with AD. Therefore, given a similar level of clinical se-
verity, AD pathology would be more advanced in the highly Contruction ~ Apraxia

educated patients, limiting their learning potential.** We tried
to lessen the influence of educational levels on treatment ef-

Fig. 1. Findings in subdomains with Lowenstein Occupational Ther-
apy Cognitive Assessment test.
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Fig. 3. Three patients showed changes in regional metabolism after cognitive therapy. However, no significant improvement in regional me-

tabolism was detected in patient 4.

fects by including participants with similar education levels
(mean 14.0+2.3 years).

We did not consider differences of pharmacologic therapy:
two patients used donepezil and two patients used meman-
tine, which could have different treatment effects. However,

80 Dement Neurocogn Disord 2015;14(2):76-82

we focused on the effects of cognitive therapy rather than drug
treatment.

Limitations of this study include the small sample size and
a relatively short follow-up period. The use of neuropsycho-
logic tests may not be valid for AD, and instruments for as-
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sessing quality of life would perhaps be more useful. Another
potential source of bias was the nonsignificant difference ob-
served in some tests between pre- and post-cognitive training
participants. Similarly, any gain in cognitive performance ob-
tained may be lost in a relatively short period.

In conclusion, cognitive therapy may be useful to stabilize
or improve cognitive and functional performance of patients
with early Alzheimer’s disease and increase regional cortical
metabolism of the brain. However, due to the small sample
sizes in this study, more research is needed into the effective-
ness of cognitive interventions for this patient group.
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