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Table 3. AEs [n (%)] reported by >5% of patients during the entire period (all causality)

Blood CPK increase 12 (11.1) 8(7.4) 3(31) 3(3.3)
Contusion 12 (11.1) 4(3.7) 5(.1) 4 (4.4)
Nasopharyngitis 11 (10.2) 4(3.7) 4(4.1) 3(3.3)
Blood pressure increase 11 (10.2) 8(7.4) 3(3.1) 1(1.1)
Fall 11 (10.2) 5 (4.6) 1(1.0) 7 (7.8)
Diarrhea 10 (9.3) 3(2.8) 5(5.1) 3(3.3)
Constipation 8(7.4) 2 (1.9) 4 (4.1) 2(2.2)
Parkinsonism 8(7.4) 1(0.9) 2 (2.0) 6 (6.7)
Blood urine present 7 (6.5) 2(1.9) 3(3.1) 3(3.3)
Protein urine present 7 (6.5) 2 (1.9) 2(2.0) 4(4.4)
Decreased appetite 6 (5.6) 1(0.9) 1(1.0) 4 (4.4)
Insomnia 6 (5.6) 2(1.9) 1(1.0) 3(3.3)
Compression fracture 6 (5.6) 2 (1.9) 0 4(4.4)

CPK = Creatine phosphokinase.

AEs associated with gastrointestinal symptoms were reported in 34 patients (31.5%).
Diarrhea (10 patients, 9.3%), constipation (8 patients, 7.4%), and decreased appetite (6
patients, 5.6%) were observed relatively frequently.

AEs associated with psychiatric symptoms were noted in 25 patients (23.1%). Six pa-
tients (5.6%) experienced insomnia. Visual hallucinations and psychiatric symptoms were
recorded as AEs in 5 patients (4.6%), respectively. Incidence rates by onset time did not
reveal any notable imbalance.

Discussion

This is the first study to examine long-term safety and efficacy of donepezil in patients
with DLB. Overall, 108 patients with DLB who had completed the 12-week, double-blind,
comparative RCT subsequently participated in this extension study. The results presented
here demonstrate that cognitive function and dementia-related behavioral symptoms,
including cognitive fluctuations, were improved after the start of donepezil treatment, and
maintained for 52 weeks, or up to 64 weeks if the preceding treatment period is included. Our
findings suggest that treatment efficacy of donepezil for these symptoms may be maintained
even after the treatment in patients who were followed in this extension study, since no linear
decrease in evaluation scores was observed. In accordance with our results, the study of long-
term use of rivastigmine in DLB patients revealed that the reduction in MMSE scores was
gradual and without statistical significance compared to baseline for 96 weeks [8]. Addi-
tionally, no significant worsening of NPI scores was demonstrated, although the decline in the
scores seemed sharper after 72 weeks [8]. In contrast, when donepezil was administered to
patients with AD for 52 weeks, it was reported that cognitive function, as assessed by the
MMSE or Severe Impairment Battery [19], started to decline after 24 weeks [20, 21].
Progression of cognitive impairment in DLB and AD patients has been compared in several
studies, but results differ from study to study. Olichney et al. [22] reported that there was a
significant difference between DLB and AD groups in mean MMSE decline per year (-5.8 + 4.5

RGER

P

L

KA

— 136 —

238




Demenﬁa Dement Geriatr Cogn Disord 2013;36:229-241
and Geriatric DOL 10.1159/000351672 © 2013 S. Karger AG, Basel
Cognitive Disorders www .karger.com/dem

Ikeda et al.: Long-Term Safety and Efficacy of Donepezil in Patients with Dementia with
Lewy Bodies: Results from a 52-Week, Open-Label, Multicenter Extension Study

for the DLB group and -4.1 # 3.0 for the AD group). Ballard etal. [23] reported that more dete-
rioration in the mean MMSE score per year was observed in an AD group (-4.9 * 3.6) than a
DLB group (-4.3 * 4.2), although no statistical difference was shown. Furthermore, a similar
cognitive decline between a DLB and an AD group was reported by Walker et al. [24]. The
mean decline in the MMSE score per year was -3.1 + 4.3 for the DLB group and -2.6 4.0 for
the AD group, with no statistically significant difference. These results indicate that cognitive
decline in DLB may be faster than or at least similar to that in AD patients, and, in this respect,
patients with DLB might be more likely to benefit from donepezil treatment compared to AD
patients. With regard to burden on caregivers, no obvious improvement was shown in ZBI
scores, while the treatment effect on cognitive functions, as well as neuropsychiatric
symptoms, were improved or at least maintained. Accumulation of caregiving burden over
time may prevent caregivers from realizing that a decrease in burden has occurred. However,
itis noteworthy that burden on caregivers did not increase throughout the cumulative obser-
vational period in our two studies.

Unsurprisingly, a relationship between the washout period and attenuation in the
treatment effect was suggested. Among patients who were assigned to the donepezil treatment
groups in the preceding RCT, cognitive function and behavioral /psychiatric symptoms dete-
riorated more in patients with a longer washout period. This could indicate that the treatment
effect might eventually diminish if donepezil administration was stopped for a long period of
time.

Since there was no significant imbalance in the AE incidence analyzed by onset time, it is
therefore suggested that delayed onset of AE induced by long-term donepezil administration
is unlikely to appear in these patients. Patients with DLB may be at increased risk of bradyar-
rhythmia resulting from treatment with ChEIs though [14]. In this long-term study, however,
only 2 patients experienced abnormal changes in pulse rate (1 bradycardia and 1 sinus brady-
cardia), and neither of these were serious. Also, long-term administration of donepezil is
unlikely to worsen parkinsonian symptoms since UPDRS scores did not worsen over 52
weeks. Furthermore, only 3 patients received dose reductions to 3 mg/day due to AEs. Two
of them completed this study with the reduced dose, thereby enabling the patients to continue
treatment with donepezil by reducing the dosage to 3 mg/day. In comparison to a study of
donepezil in patients with AD, AEs reported in this study were similar to those reported in
the study of AD patients, except for parkinsonism [20].

The major limitation of this study is its open-label, single-arm design. Clearly, a blinded,
comparative study is necessary to confirm our findings; however, due to the progressive
nature of this disease, leading to acceleration of mortality, allocating patients to a placebo is
not appropriate for long periods of time. Because improvement in MMSE scores and NPI
scores after donepezil administration in the PLA-DON group showed a similar trend with the
results presented in the preceding double-blind RCT, despite the open-label design used in
this study, we believe that our results reliably indicate the efficacy of donepezil. It should
also be noted that this study cannot determine which donepezil dose might contribute to a
better outcome on a long-term basis. Since the preceding RCT suggested the benefit of the
administration of a 10-mg dose in a particular group of patients, compared to 3 or 5 mg,
further research would be helpful to assess the long-term benefits of administration of
10-mg doses.

In conclusion, the long-term administration of donepezil at 5 mg/day was safe in patients
with DLB, and is expected to exhibit lasting effects on improving impaired cognitive function
and psychiatric symptoms.
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INTRODUCTION

Doneperzil is used to delay the progression of cogni-
tive dysfunction in Alzheimer’s disease (AD). In Japan,
this drug was first marketed in 1999 with the indica-
tion of ‘mild to moderate’ AD, because the number of
acetylcholinergic cells was thought to be decreased
in severe AD, which results in a weaker response to
donepezil. Subsequently, a clinical study of donepezil
was performed in patients with severe AD using

88

Abstract

Background: With the recent approval of several new drugs, pharmaco-
logical management of Alzheimer’s disease has become more complicated
in Japan. The efficacy and safety of increasing the dose of donepezil to
10 mg daily were assessed in an open-label study of patients with mild to
moderate Alzheimer’s disease who were showing a diminished response
to 5 mg daily.

Methods: The subjects included 27 patients with mild to moderate probable
Alzheimer’s disease whose primary caregivers had confirmed progression of
symptoms during treatment with donepezil 5 mg daily. The dose of donepezil
was increased to 10 mg daily, and the Alzheimer’s disease assessment
scale-cognitive subscale (Japanese version), Neuropsychiatric Inventory,
and Zarit caregiver burden interview scores were compared before and after
dose escalation. Adverse events were also investigated.

Results: Efficacy was evaluated in 24 patients; three dropped out because
of adverse reactions. The Alzheimer’'s disease assessment scale score
showed significant improvement after dose escalation of donepezil (P =
0.0086). The total score of the Neuropsychiatric Inventory and the Zarit score
showed no significant changes. However, the anxiety score of the Neurop-
sychiatric Inventory showed a significant increase (P = 0.028). Safety assess-
ment revealed that the dropout rate was 11.1% and adverse reactions
occurred in 40.7%. Nausea (29.6%) and loss of appetite (22.2%) were
common adverse reactions.

Conclusions: Because cognitive function showed improvement after
increasing the dose of donepezil, the dosage of this drug should probably be
adjusted based on the overall severity of Alzheimer’s disease as well as the
progression of cognitive dysfunction.

higher doses, and satisfactory results were obtained
with regard to both cognitive function and general
symptoms.! As a result, treatment with donepezil
10 mg daily was approved for severe AD in August
2007. In 2011, three new anti-dementia drugs (galan-
tamine, rivastigmine and memantine) became avail-
able in Japan. This increased range of choices for
anti-dementia therapy has enabled clinicians to treat
patients who could not tolerate donepezil because of

© 2013 The Authors
Psychogeriatrics © 2013 Japanese Psychogeriatric Society
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adverse reactions. However, it has also made the
treatment of AD more complicated, and clinicians are
now required to select the most appropriate drug for
each patient. When a treatment for AD is selected, it is
not only important to choose an appropriate drug type
for each patient and disease stage, but also to adjust
the dosage based on the progression of symptoms.
It has often been found that symptoms can be
controlled for some time by donepezil 5 mg daily in
patients with mild to moderate AD, but symptoms
eventually begin to progress again. In such clinical
situations, co-administration of memantine may be
one choice for patients with moderate AD. However,
because symptom progression was initially inhibited
by donepezil, it could be that the dose may be too low
and should be increased to 10 mg daily. In the present
study, the daily dose of donepezil was increased from
5 mg to 10 mg, and its efficacy and safety were evalu-
ated in patients with mild to moderate AD who had
shown a decreased response to donepezil at 5 mg.

METHODS
Subjects
All procedures of this study strictly followed the
Clinical Study Guidelines of the Ethics Committee
of Kumamoto University Hospital (Kumamoto, Japan)
and were approved by the committee. After patients
or their caregivers were provided with a complete
description of all procedures of this study, including
the fact that administration of donepezil 10 mg daily
for mild to moderate AD involved off-label use of the
drug, written informed consent was obtained.

The subjects were selected from patients who
presented to the dementia outpatient clinics of the
Department of Neuropsychiatry at Kumamoto Univer-
sity Hospital and two outpatient clinics of the Kuma-
moto Prefectural Dementia-Related Disease Medical
Center between April 2008 and March 2011. Patients
were required to meet all of the following inclusion
criteria:

e patients who met the diagnostic criteria of the
National Institute of Neurological and Communica-
tive Disease and Stroke and Alzheimer’s Disease
and Related Disorders Association for probable
AD?

e patients with mild to moderate AD, which was
defined by a Mini-Mental State Examination score
=10 and a Clinical Dementia Rating =2%*

© 2013 The Authors
Psychogeriatrics © 2013 Japanese Psychogeriatric Society

e patients who had been taking donepezil 5 mg daily
for at least 3 months

e patients who had had symptom progression
confirmed by family members (caregivers) living
with them

e patients whose primary caregiver lived with them
and could bring them to hospital throughout the
study period.

Because the study involved off-label use of donepezil,

patients were excluded if the attending physician

considered them unsuitable for treatment with a large

dose of the drug. This meant excluding patients over

80 years old, patients with serious complications

(bradycardia, asthma, gastric ulcer and hepatic dys-

function), and patients whose mental symptoms were

expected to worsen after dose escalation.

A total of 27 patients (6 men, 21 women) who met
the above inclusion criteria were enrolled in this study.
Their mean age was 66.6 + 7.6 years, mean duration
of education was 10.8 £ 2.4 years, and mean duration
of AD was 3.0 £ 1.1 years. The mean Mini-Mental
State Examination score was 18.6 + 3.3 points. The
Clinical Dementia Rating was 0.5, 1 and 2 in 7
patients, 19 patients, and 1 patient, respectively. The
mean treatment period with donepezil 5 mg daily was
13.9 + 8.3 months. The mean age of their caregivers
was 63.1 £ 11.7 years. Most caregivers were spouses
{n = 21), followed by children (n = 3), daughters-in-law
(n = 2) and parents (n = 1).

Dose escalation protocol

In this open-label study, the dose of donepezil was
increased from 5 mg to 10 mg daily after consent
was obtained. Donepezil was administered orally
once daily after breakfast under the supervision of the
patient’s caregiver. Information about compliance
was obtained from the caregiver by interview. If
patients discontinued treatment for at least 1 week
for any reason, they were classified as dropouts and
excluded from the efficacy evaluation.

Evaluation of efficacy

For evaluation of efficacy, cognitive function was
assessed by the Alzheimer’s Disease Assessment
Scale-cognitive subscale (Japanese version) (ADAS-J
cog),*® behavioural and psychological symptoms of
dementia (BPSD) were investigated by the Neuropsy-
chiatric Inventory (Japanese version) (NPI),”® and the
burden on the caregivers was determined by the
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Zarit Caregiver Burden Interview (Japanese version)
(ZBI).>™° These assessmentis were performed within 4
weeks before the dose of donepezil was increased
and 8 weeks after dose escalation, and the results
were compared. In addition, impressions about the
patients after dose escalation were obtained from the
caregivers by interview.

Evaluation of safety

Information about adverse evenis that occurred
during the study period was obtained by interviewing
patients and their primary caregivers at 8 weeks after
dose escalation or at the time of dropout from the
study. In addition, a 12-lead electrocardiogram was
recorded within 4 weeks before and at 8 weeks after
dose escalation.

Statistical analysis

The paired t-test was used to compare the ADAS-J
cog score, NPI total score and ZBl score before
and after increasing the dose of donepezil. Wilcoxon
signed rank test was used to compare the scores for
NPI subscales. The number of patients with each
adverse event (including electrocardiogram findings)
was determined, and percentages were also calcu-
lated. A significance level of 0.05 (two-tailed) was set
for all analyses, which were carried out using SPSS for
Windows, version 17.0 (SPSS, Chicago, IL, USA).

RESULTS

Evaluation of efficacy

Efficacy was evaluated in 24 patients (6 men, 18
women; mean age: 64.9 years; mean Mini-Mental
State Examination score: 17.8), after excluding the
three who dropouts as a result of adverse events. The
mean ADAS-J cog total score was 17.1 + 7.5 before
dose escalation of donepezil. It improved to 15.3+ 6.9
after dose escalation, a significant difference (P =
0.006) (Table 1). The NPI total score showed no sig-
nificant change after dose escalation, but the score
for anxiety became significantly worse among the NPI
subscales (P = 0.028). However, scores for other NPI
subscales showed no significant change after dose
escalation (Table 2). The mean ZBI score was 16.1 +
11.6 before dose escalation and 17.6 + 13.3 points
after escalation, showing no significant difference
(P = 0.224). Caregivers evaluated the response to the
increased dose of donepezil in a positive manner,

2

Table 1 ADAS-J cog scores before and after dose escalation of
donepezil

Before After P-value
Word recall 64+14 6.0£1.7 0.177
Word recognition 34126 29+23 0.352
Orientation 3420 3.0+1.9 0.233
Recall of test instructions 04+11 0.3+0.8 0.083
Following commands 0.9+0.9 0.7+0.7 0.203
Naming objects/fingers 0.2+0.5 02+0.6 0.328
Word finding difficulty 02+04 0.2+0.5 1.000
Spoken language ability 0.0+0.2 0.0+0.0 0.328
Comprehension 0.1+04 0.1+0.6 0.328
Construction 0.9+08 0.7+0.6 0.213
Praxis 13116 12+15 0.610
Total ADAS-J cog 1711275 15.3+6.9 0.006

Data are shown as the mean + SD. ADAS-J cog, Alzheimer’s Disease Assess-
ment Scale-cognitive subscale (Japanese version).

Table 2 NPI scores before and after dose escalation of donepezil

Before After P-value
Delusions 0.5+1.2 0.1+0.3 0.102
Hallucinations 0.0+0.0 0.0+0.0 1.000
Agitation 1.0+1.6 1.0x2.1 0.823
Depression 08+1.3 1.3x23 0.301
Anxiety 0.4+1.1 14+£26 0.028
Euphoria 0.0+£0.0 0.0+0.0 1.000
Apathy 3.2+3.9 3.0+35 0.943
Disinhibition 0.0+0.2 0.2+£0.8 0.414
Irritability 0.4+0.8 09+£23 0.676
Aberrant motor behaviour 0.9+23 06+1.6 0.500
Total NPI score 74274 83195 0.483

Data are shown as the mean + SD. NPI, Neuropsychiatric Inventory.

as follows: ‘the patient has become slightly more
cheerful’, ‘the patient has become more positive’,
‘the patient wants to increase the frequency of day
service’ and ‘the patient feels that progression of
symptoms has stopped’.

Evaluation of safety

Of the 27 patients, three were classified as dropouts
and the discontinuation rate was 11.1%. In two drop-
outs (women aged 57 and 79 years), the dose of
donepezil was reduced to 5 mg daily because of the
onset of nausea and loss of appetite within 1 week
after dose escalation. In the other patient (a woman
aged 76 years), loss of appetite occurred after dose
escalation. Subsequently, she suffered a compression
fracture of the lumbar spine and developed depres-
sion. At the request of her family, the dose of done-
pezil was reduced to 5 mg daily after 5 weeks of
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treatment at 10 mg. In all three dropouts, gastrointes-
tinal symptoms resolved rapidly after dose reduction.

The following adverse events were noted in 11
(40.7%) of the 27 patients (including the dropouts):
nausea occurred in eight patients (29.6%), loss of
appetite in six patients (22.2%), pollakiuria in three
patients (11.1%), excitement in two patients (7.4%),
and diarrhoea in one patient (3.7%). In one patient
(3.7%), the electrocardiogram revealed supraventricu-
lar extrasystoles after dose escalation.

DISCUSSION

In this study, the ADAS-J cog score showed signifi-
cant improvement after the daily dose of donepezil
was increased from 5 mg to 10 mg. lt has already
been confirmed that the efficacy of this drug is
dose-dependent. In earlier studies of the correlation
between the dose and efficacy of donepezil, the
ADAS score showed significant improvement in the
10 mg group compared with the 5mg group.'™®
Unlike these studies, the dose-response effect of
donepezil in the present study was investigated in a
group of patients who had shown progression of
symptoms. Their symptoms had been stable for some
time on donepezil 5 mg daily, but began to worsen
again over time. Therefore, this study was focused on
countermeasures for a common problem in clinical
practice. Our results suggest that increasing the dose
of donepezil to 10 mg daily is reasonable in patients
with mild to moderate disease who have become
less responsive to the drug at 5 mg daily.

Although cognitive function improved after dose
escalation, the NP! total score showed no improve-
ment and the anxiety score became worse. There
have been some reports about the efficacy of done-
pezil for BPSD in patienis with mild to moderate
AD.''% For example, in an earlier study, improvement
of BPSD (including anxiety) was noted.™ Also, Hori
et al. reported that administration of donepezil to AD
patients could improve cognitive function and lead to
a better understanding of their problems, but this
resulted in an increase in anxiety, a phenomenon
known as ‘awakening’.'® The aggravation of anxiety
observed in the present study might have been
ascribable to this phenomenon. Attention is often
focused on apathy when evaluating the efficacy of
donepezil for BPSD. Apathy is considered to be
related to a decrease of acetylcholine.” It has been
reported that cholinesterase inhibitors are effective for

© 2013 The Authors
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apathy and that donepezil 10 mg daily was effective
for apathy in AD patients.'®?' In the present study,
improvement of apathy was not seen among the NPI
subscales. However, some caregivers noted improve-
ment in apathy in their patients. For example, they
stated that the ‘patient became more cheerful’, ‘the
patient became more positive’ or ‘the patient wanted
to increase the frequency of day service'. Accordingly,
further studies are needed concerning the influence of
a higher dose of donepezil on apathy. In this study, the
NPI data suggested that increasing the dose of done-
pezil to 10 mg should not be performed with the
expectation of improving BPSD in patients with mild
to moderate AD and that attention should be paid to
the risk of aggravation of anxiety.

After the dose of donepezil was increased in this
study, cognitive function improved, but the ZBI score
did not. Germain et al. investigated the burden on the
caregivers of 1091 patients with mild to moderate AD
using the ZBI. They reported that the relative influence
on the burden placed on the caregivers was in the
following order: BPSD, difficuity in performing activi-
ties of daily living, caring time, caregiver characteris-
tics (such as age and sex) and cognitive dysfunction.?
This suggests that it is probably difficult to reduce the
caregiver burden by improving cognitive function in
AD patients. If the results of the present study are
taken into consideration as well, the effect of high-
dose donepezil on cognitive dysfunction is probably
not strong enough to materially reduce the caregiver
burden. This may be a general limitation of current
anti-dementia drugs.

Evaluation of safety showed that the incidence of
adverse events was 40.7% after dose escalation of
donepezil, which was lower than the incidence of 47%
reported in Japanese patients with severe AD receiv-
ing donepezil 10 mg daily.! This difference in inci-
dence of adverse events was presumably related to
the difference in the severity of AD and also to the
lower mean age of the patients in our study (67 years
vs 75 years). In the present study, the discontinuation
rate as a result of adverse events was 11.1%, which
was similar to the rate for the donepezil 10 mg group
in the above-mentioned study (14%)." Furthermore,
an earlier Japanese study of donepezil 10 mg daily for
mild to severe AD showed that the incidence of
adverse events requiring discontinuation was 12%.%°
These results suggest that the percentage of patients
who cannot tolerate donepezil at 10 mg daily is
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around 10% irrespective of age and the severity
of AD.

It should be noted that this study had some limita-
tions. First, it was an open-label uncontrolied study,
so the reliability of our results is lower than if we
had done a placebo-controlled double-blind study.
Second, progression of symptoms was assessed by
the subjective evaluation of caregivers (not combined
objective evaluation such as neuropsychological
examinations of patients). The caregivers lived with
the patients and could directly observe any changes
at close range, so their impressions were likely to be
suitable for determining efficacy of donepezil dose
escalation. Future studies will need to use neuropsy-
chological assessments in addition o the caregivers’
impressions. Similarly, quantitative assessments such
as the caregiver-rated Clinical Global Impression of
Change might be necessary in the objective evalua-
tion of caregivers’ impression. Third, the ADAS-cog
data needs 1o be assessed in the context of a practice
effect influence from repeated neuropsychological
testing. However, a practice effect on the ADAS has
not been noted in AD patients with memory impair-
ment, but it has been reported healthy volunteers.?*
Fourth, because administration of donepezil 10 mg
for mild to moderate AD involves off-label use, we
excluded patients with a higher risk of aggravation of
BPSD (such as those with delusions, agitation and
irritability) and patients aged over 80 years. Accord-
ingly, our results cannot be applied to the overall
population with mild to moderate AD.

Despite these limitations, the finding that ADAS-J
cog showed significant improvement after dose esca-
lation of donepezil suggests a useful approach to the
treatment of cognitive dysfunction in AD patients.
Therefore, we propose that the dose of donepezil
should not only be adjusted on the basis of the sever-
ity of AD but also by taking into account the progres-
sion of cognitive dysfunction. In contrast, we found no
improvement of BPSD when the dose of donepezil
was increased to 10 mg in our patients with mild to
moderate AD. Thus, if progression of BPSD occurs
during treatment with donepezil 5 mg, a beneficial
effect cannot be expected by increasing the dose. In
conclusion, treatment of AD has become more com-
plicated since the release of several anti-dementia
drugs, so it is necessary to conduct further studies to
establish the optimum regimens for using the new
drugs.

92

ACKNOWLEDGMENT

The present study was undertaken with the support of
granis provided by the Ministry of Health, Labour and
Welfare (Research on dementia) for M.l and M.H.

REFERENCES

1 Homma A, Imai Y, Tago H et al. Donepezil treatment of patients
with severe Alzheimer’'s disease in a Japanese population:
results from a 24-week, double-blind, placebo-controlled, ran-
domized trial. Dement Geriatr Cogn Disord 2008; 25: 399-407.

2 McKhann G, Drachman D, Folstein M, Katzman R, Price D,
Stadlan E. Clinical diagnosis of Alzheimer’s disease: report of
the NINCDS-ADRDA Work Group under the auspices of Depart-
ment of Health and Human Services Task Force on Alzheimer’s
Disease. Neurology 1984; 34: 939-944.

3 Folstein MF, Folstein SE, McHugh PR. ‘Mini-mental state: a
practical method for grading the cognitive state of patients for
the clinician. J Psychiatr Res 1975; 12: 189-198.

4 Hughes CP, Berg L, Danziger WL, Coben LA, Martin RL. A new
clinical scale for the staging of dementia. Br J Psychiatry 1982;
140: 566-572.

5 Mohs RC, Rosen WG, Davis KL. The Alzheimer’s Disease
Assessment Scale; an instrument for assessing treatment effi-
cacy. Psychopharmacol Bull 1983; 19: 448-450.

6 Honma A, Fukuzawa K, Tsukada Y, Ishii T, Hasegawa K, Mohs

- RC. Preparation of the Japanese version of the Alzheimer's
Disease Assessment Scale (ADAS). J Jpn Psychogeriatr Soc
1992; 3: 647-655.

7 Cummings JL, Mega M, Gray K, Rosenberg-Thompson S,
Carusi DA, Gornbein J. The Neuropsychiatric Inventory: com-
prehensive assessment of psychopathology in dementia.
Neurology 1994; 44: 2308-2314.

8 Hirono S, Mori E, lkejiri Y et al. Japanese version of the Neu-
ropsychiatric Inventory—assessment of the usefulness of
methods of evaluating psychiatric symptoms of dementia. Brain
Nerve 1997; 49: 266-271.

9 Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired
elderly: correlates of feeling of burden. Gerontologist 1980; 20:
649-655.

10 Hirono S, Kobayashi H, Mori E. Burdens on caregivers for
dementia patients: Japanese version of the Zarit Caregiver
Burden Interview. Brain Nerve 1998; 50: 561-567.

11 Rogers SL, Farlow MR, Doody RS, Mohs R, Fried LT. A
24-week, double-blind, placebo-controlled trial of donepezil in
patients with Alzheimer’s disease. Neurology 1998; 50: 136~
145.

12 Burns A, Rossor M, Hecker J et al. The effects of donepezil in
Alzheimer’s disease—resulis from a multinational trial. Dement
Geriatr Cogn Disord 1999; 10: 237-244.

13 Whitehead A, Perdomo C, Pratt RD, Birks J, Wilcock GK, Evans
JG. Donepezil for the symptomatic treatment of patients with
mild to moderate Alzheimer’s disease: a meta-analysis of indi-
vidual patient data from randomized controlled trials. Int J
Geriatr Psychiatry 2004; 19: 624-633.

14 Holmes G, Wilkinson D, Dean C et al. The efficacy of donepezil
in the treatment of neuropsychiatric symptoms in Aizheimer
disease. Neurology 2004; 63: 214-219.

15 Tanaka T, Kazui H, Morihara T, Sadik G, Kudo T, Takeda M.
Post-marketing survey of donepezil hydrochloride in Japanese
patients with Alzheimer’s disease with behavioral and psycho-
logical symptoms of dementia (BPSD). Psychogeriatrics 2008;
8: 114-123.

© 2013 The Authors
Psychogeriatrics © 2013 Japanese Psychogeriatric Society

— 144 —



Up-titration of donepezil to 10 mg

16

17

18

19

20

Hori K, Oda T, Tominaga |, Inada T. ‘Awakenings’ in demented
patients. Psychiatry Clin Neurosci 2003; 57: 237.

Robert P, Onyike CU, Leentjens AF et al. Proposed diagnostic
criteria for apathy in Alzheimer’s disease and other neuropsy-
chiatric disorders. Eur Psychiatry 2009; 24: 98-104.

Burt T. Donepezil and related cholinesterase inhibitors as mood
and behavioral controlling agents. Curr Psychiatry Rep 2000; 2:
473-478.

Gauthier S, Feldman H, Hecker J et al. Efficacy of donepezil on
behavioral symptoms in patients with moderate to severe Alzhe-
imer’s disease. Int Psychogeriatr 2002; 14: 389-404.

Rodda J, Morgan S, Walker Z. Are cholinesterase inhibitors
effective in the management of the behavioral and psychologi-
cal symptoms of dementia in Alzheimer’s disease? A systemic

© 2013 The Authors
Psychogeriatrics © 2013 Japanese Psychogeriatric Society

— 145 —

21

22

23

24

review of randomized, placebo-controlled trials of donepezil,
rivastigmine and galantamine. Int Psychogeriatr 2009; 21: 813-
824.

Hori K, Konishi K, ltagaki T et al. Indications for large-dose
anti-dementia drug therapy for Alzheimer’s disease—from the
standpoint of apathy. Jpn J Psychiatr Treat 2010; 25: 531-538.
Germain S, Adam S, Olivier C et al. Does cognitive impairment
influence burden in caregivers of patients with Alzheimer’s
disease? J Alzheimers Dis 2009; 17: 105-114.

Nozawa M, Ichimiya Y, Nozawa E et al. Therapeutic effect
of large-dose donepezil therapy for Alzheimer’s disease. Clin
Psychiatr 2008; 50: 975-980.

Rosen WG, Mohs RC, Davis KL. A new rating scale for Alzhe-
imer’s disease. Am J Psychiatry 1984; 141: 1356-1364.

93



Psychiatry and Clinical Neurosciences 2013; 67: 148-153

Regular Article

do0i:10.1111/pen.12034

Comparison of the utility of everyday memory test and the
Alzheimer’s Disease Assessment Scale-Cognitive part for
evaluation of mild cognitive impairment and very mild
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Aim: The purpose of this study was to compare the
utility of the Rivermead Behavioural Memory Test
(RBMT) and the Alzheimer's Disease Assessment
Scale-Cognitive part {ADAS-Cog) for the evaluation
of mild cognitive impairment (MCI) or very mild
Alzheimer’s disease (AD).

Methods: The discriminative abilities of RBMT and
ADAS-Cog were compared in the very early stage of
AD or MCI patients. Furthermore, we evaluated the
difference in both RBMT score and ADAS-Cog score
between different severities.

Results: Evident superiority in the false negative rate
was observed in RBMT over ADAS-Cog in MCI or very
mild AD. In addition, 86.7% of the subjects over-
looked by ADAS-Cog were correctly detected by

RBMT profile score. However, the RBMT score falls in
the very early stages and the range of the RBMT score
is rather narrow. As a result, it is difficult to evaluate
status and follow the progression in severer cases. In
contrast to RBMT, the ADAS-Cog score has a wide
range and can evaluate and follow the severity in
more severe cases.

Conclusion: RBMT is more useful than ADAS-Cog in
evaluating patients with MCI or very mild AD.

Key words: Alzheimer’s disease, Alzheimer’s Disease
Assessment Scale-Cognitive part, everyday memory,
mild cognitive impairment, Rivermead Behavioural
Memory Test.

MILD COGNITIVE IMPAIRMENT (MCI) is a
concept that was introduced by Flicker et al.!
and the Mayo Clinic group’ to fill the gap between
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cognitive changes associated with normal aging and
those associated with dementia. With increasing
attention being paid to MCI, several studies have
been conducted in recent years in a variety of research
settings. A substantial proportion of patients with
MCI develop clinically diagnosable Alzheimer’s
disease (AD) at a later date.? Considering the urgent
demands for preventing dementia, detecting MCI in
clinical research settings or community-based epide-
miological study is very important. There is a need
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for sensitive but user-friendly cognitive tests for
clinicians.?

At present, no consensus exists as to which neurop-
sychological tests are appropriate for the diagnosis of
MClI specifically.*® Everyday memory is a fundamental
aspect of cognition that is necessary for people to
function effectively in their daily lives. Theoretical
accounts of cognitive processes involved in prospec-
tive memory, which is included in everyday memory,
imply that performance on such tasks is more vulner-
able than on retrospective memory tests in the early
stage of dementia.® Furthermore, Kazui et al. reported
that everyday memory was impaired in MCI patients.”
The Rivermead Behavioural Memory Test (RBMT)?® is
an instrument for this type of evaluation and was
designed to fill the gap between memory impairment
observed by the informant and various laboratory
assessments of memory. Thus, the implication is that
the RBMT assesses specific memory processes tapped
by conventional laboratory memory tests. On the
otherhand, the Alzheimer’s Disease Assessment Scale-
Cognitive part (ADAS-Cog),'*'! a well-established
evaluating tool, is often employed for assessing the
efficacy of drugs in AD treatment. The ADAS-Cog is
capable of assessing a wide range of cognitive func-
tions, such as memory, language, ideational praxis,
and visuospatial ability. Thus, the ADAS-Cog can
evaluate demented patients efficiently. However, in
some instances, the appropriate application of ADAS-
Cog in evaluating the effect of medication for MCI or
very mild AD patients is questionable.

We performed the RBMT and ADAS-Cog on
patients with MCI or very mild AD (all cases are
Clinical Dementia Rating [CDR] = 0.5) and mild AD
patients (all cases are CDR = 1). The purpose of this
study was to examine the distribution of the scores
from both psychometries in different severities of
dementia and to evaluate the screening ability of
both tests in MCI or very mild AD. The diagnostic
criteria of MCI are controversial, and some reports
show that MCI represents early-stage AD.'? Therefore,
in this study, the cases with CDR = 0.5, which was
assumed to include both MCI and very mild AD, were
selected as the subjects.

METHODS

Subjects

Subjects were consecutive outpatients with a diagno-
sis of very mild AD or MCI who were referred for
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evaluation to the Higher Brain Function Clinic for
outpatients of the university hospital of Ehime Uni-
versity School of Medicine as a retrospective study. Of
680 demented cases, there were 22 patients with very
mild AD or MCI. In addition, 34 AD patients with a
severity of CDR 1 were also assessed. From a view-
point of protecting personal information, we per-
formed the anonymization in an unlinkable fashion.
The protocol for this study has been approved by the
University of Ehime hospital ethics committee.

General assessment for dementia

Subjects underwent physical and neurological exami-
nations, and a comprehensive neuropsychological
test battery. Neuropsychological tests were composed
of the Mini-Mental State Examination (MMSE) for
evaluation of overall cognitive functions,” Short-
Memory Questionnaire (SMQ) for objective memory
impairment™ (which was evaluated by caregivers),
CDR for dementia severity,’> RBMT, and ADAS-Cog.
In addition, the Instrumental Activities of Daily
Living (IADL)'® scale was administered for evaluation
of activities of daily living (ADL). Subjects with
significant depression, delusions, or hallucination
scores on the Neuropsychiatric Inventory (NPI)"
were excluded. Cranial magnetic resonance imaging
(MRI) was examined for the purpose of exclusion
of vascular or other organic lesions. Some of the
subjects were examined with a blood test and/or a
brain single photon emission computed tomography
(SPECT) when necessary.

Definition of MCI or very mild AD

In the present study, a diagnosis of MCI or very mild
AD was made according to the following criteria: (i)
a memory complaint documented by the patient or
collateral source (SMQ = 40); (ii) preservation of
overall cognitive functions at near normal levels
when tested by MMSE (Z24); (iii) a total CDR score
of 0.5; and (iv) intact functioning in ADL measured
by the IADL (male: =4, female: =6), except for
items that could be affected by amnesia. Very mild
AD was designated to patients who fulfilled the
above criteria and satisfied the NINCDS/ADRDA
diagnostic criteria'® for probable AD. A diagnosis of
MCI was made when patients fulfilled the above cri-
teria and showed no symptoms of dementia based
on a clinical examination and an extensive interview
with a knowledgeable informant. In addition, the
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criteria of MCI included at least one index of verbal,
visual, general memory and delayed recall of the
Wechsler Memory Scale-Revised (WMS-R)" that
was < 77.5, which is 1.5 SD below the age-adjusted
normal value according to the manual of the Japa-
nese version of WMS-R."??° Thus, we applied Peters-
en’s criteria for MCI.? On the other hand, the mild
AD group was defined as patients who satisfied the
NINCDS/ADRDA diagnostic criteria for probable
AD and CDR 1.

Statistical analysis

The discriminative abilities of RBMT and ADAS-Cog
were calculated as the number of disturbed individu-
als correctly identified by each assessment divided
by the number of all subjects. Based on previous
studies,” impaired functioning was indicated when
the profile score of RBMT was =15 (age = 60) and
=16 (age 40-59) or the screening score of RBMT
was =5 (age = 60) and =6 (age 40-59). As the
false negative rate is a main outcome in the present
study, the ADAS-Cog score was considered at an
impaired level when it was = 9.8 (which was the
score that made the false negative rate minimum).
The standardized cut-off score of dementia patients
and normal subjects is not set in ADAS-Cog.
Homma et al. reported that the mean = SD score of
ADAS-Cog in a mild group of dementia patients was
15.5 £ 5.7 in a validation study of a Japanese
version of ADAS." Based on this report, the mean -
SD (i.e. 15.5-5.7), that is 9.8, was employed as the
cut-off score of ADAS-Cog in this study. The demo-
graphic and psychometric characteristics were com-

Psychiatry and Clinical Neurosciences 2013; 67: 148-153

pared between the CDR 0.5 group and the CDR 1
group using the Student’s t-test. The *-test was used
to compare for the categorical variable (sex). Results
were considered statistically significant at P-values
less than 0.05 (two-tailed).

RESULTS

Demographic and psychometric characteristics of the
patients are presented in the Table 1. MCI or very
mild AD patients included 11 female and 11 male
patients (mean age [£SD] 72.9 = 9.1 years; mean
MMSE [£S8D] 26.7 = 1.8). AD patients with severity
of CDR 1 included 26 female and eight male patients
(mean [*SD] age 74.6 * 8.5 years; mean [£SD]
MMSE 22.8 * 3.5). There were significant differences
between patients with CDR 0.5 and those with CDR
1 in MMSE, SMQ, and ADAS-Cog. However, there
was no significant difference between the RBMT
profile score and the RBMT screening score. In par-
ticular, the average score of the RBMT profile score in
patients with CDR 0.5 was prominently below the
cut-off point.

With respect to the discrimination in MCI or very
mild AD with CDR 0.5, the profile score of RBMT
correctly classified 90.9% of subjects, and the screen-
ing score of RBMT correctly classified 81.8%. In com-
parison, only 31.8% of the subjects were correctly
classified by ADAS-Cog. In addition, 86.7% of the
subjects overlooked by ADAS-Cog were correctly
detected by RBMT profile score. On the contrary,
none of the subjects that failed to be noticed by either
the RBMT profile or screening score was identified by
ADAS-Cog (Fig. 1). In the cases with CDR 1, the

Table 1. Demographic and psychometric characteristics of subjects

Characteristic CDR 0.5 (n=22) CDR 1 (n=34) P-value
Age, years 729+ 9.1 74.6 £ 8.5 0.47
Education, years 10.6 = 2.1 10222 0.5

Sex, female : male 11:11 26:8 0.04*
MMSE score 267 1.8 228 £35 <0.0001*
SMQ score 29.6 = 8.5 235+ 6.6 0.004*
ADAS-Cog score 8.7*28 11.7 = 3.7 0.002*
RBMT profile score 9.7 %52 7.8*=42 0.13
RBMT screening score 35%25 25*20 0.08

Values are mean = SD unless otherwise indicated; *P < 0.05.
ADAS-Cog, Alzheimer's Disease Assessment Scale-Cognitive part; CDR, Clinical Dementia Rating; MMSE, Mini-Mental
State Examination; RBMT, Rivermead Behavioural Memory Test; SMQ, Short-Memory Questionnaire.
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Figure 1. Comparison of the Rivermead Behavioural Memory
Test (RBMT) profile score vs the Alzheimer's Disease Assess-
ment Scale-Cognitive part (ADAS-Cog) score. In cases with
Clinical Dementia Rating (CDR) 0.5, each score of the profile
score of RBMT, the screening score of RBMT, and the ADAS-
Cog correctly classified 90.9%, 81.8%, and 31.8% of subjects,
respectively. Meanwhile, in cases with CDR 1, each score of the
profile score of RBMT, the screening score of RBMT, and the
ADAS-Cog correctly classified 94.1%, 91.2%, and 64.7% of
subjects, respectively.

profile score of RBMT correctly classified 94.1% of
subjects and the screening score of RBMT correctly
classified 91.2%. In comparison, only 64.7% of the
subjects were correctly classified by ADAS-Cog. The
false negative rate was improved in all scores, espe-
cially in ADAS-Cog (35.3%).
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DISCUSSION

In this study, we evaluated the screening ability of
RBMT and ADAS-Cog in MCI or very mild AD, and in
more severe cases of AD. There was evident superior-
ity of the RBMT, especially in cases of MCI or very
mild AD. The RBMT profile score overlooked only
two cases (9.1%), compared to 15 cases (68.2%)
overlooked by the ADAS-Cog. ADAS-Cog remains
very appropriate for evaluation in typical AD cases, as
reported previously,'' and might be suitable for fol-
lowing the disease progression.

Detecting AD in the very early stages is becoming
more important, since there are indications that post-
ponement between MCI and manifest dementia
could result in short-term economic costs of $5300
per patient per year.”! Moreover, a recent report dem-
onstrated that anti-amyloid therapies will be ineffec-
tual in AD and it may be time to change treatment
models from curative to prevention at least from the
MCI stage.”

Our results indicate that everyday memory tests,
such as RBMT, may be more appropriate for the
evaluation of very mild AD or MCI because the per-
formance on such tasks will be more vulnerable than
that on retrospective memory or other cognitive func-
tion tests in the early stages of AD or MCI. Salloway
et al. reported that the modified ADAS-Cog total
score was sufficiently sensitive to be useful in studies
of MCI patients.” They also described a number of
reports’*?** showing that, relative to normal elderly,
patients with MCI had measurable cognitive deficits
that extended beyond the memory domain.
However, in our cases, which were considered as
showing milder disturbance only in memory
domain, there were different results related to the
ability of ADAS-Cog. Although not examined this
time, RBMT may be more reliable for pharmacomet-
rics than ADAS-Cog. These points should be exam-
ined in future studies.

In the present study, a weak point of RBMT was
also revealed. Our results showed no significant dif-
ference between CDR 0.5 and CDR 1 cases in RBMT
scores. This is because an RBMT score falls in the very
early stage and the range of RBMT score is rather
narrow. As a result, evaluating status and following
the progression in more severe cases is difficult. In
contrast to RBMT, the ADAS-Cog score has a wide
range and can evaluate and follow the severity in
more severe cases. Actually, in our results, there is
significant difference in ADAS-Cog scores between
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CDR 0.5 and CDR 1 cases. A recent report® indicated
that ADAS-Cog could follow exactly the change of
treatment as the primary outcome. However, the
RBMT story recall subtest was not able to show
evident change. Naturally, as this was the only subtest
of RBMT used in the study, this result cannot be
treated generally. However, one of the inclusion cri-
teria of the study population was between 18 and 24
in the MMSE score, similar to the range of our CDR 1
group. As for severity, RBMT is not able to follow
the change properly because it only evaluates the
memory domain. Thus, attention to the advantages
and faults of these tests is important in their usage.

Although our results are encouraging, there are
some methodological issues. First, the sample size
was small because the exclusion «criteria was
extremely restricted in order to focus this study on
MCI or very mild AD. Subjects who showed other
symptoms, such as parkinsonism, visual hallucina-
tion, abnormal eating behaviors, disinhibition, or a
history of stroke, which indicated the possibility of
other types of dementia, were excluded from this
study. Second, in this kind of study, controls would
help interpret the results. However, no normal con-
trols were incorporated in this study. For these
reasons, we could not state the sensitivity and speci-
ficity in both the RBMT and ADAS-Cog. Third, the
constitutive factors included in RBMT, such as the
prospective memory, might be useful and easy for
screening scale. In a future study with larger samples,
the evaluation of the screening ability in these factors
is desirable. Fourth, there is the possibility that the
result might vary if the subjects are restricted to actual
converters from MCI to dementia in larger samples.

Although the diagnostic criteria of MCI are contro-
versial, the criteria that we used in this study are
composed of a combination of multiple modalities,
such as clinical features, neuropsychological testing,
and neuroimaging. We believe our results came from
the best possible evaluation and indicated that RBMT
is particularly more sensitive to detect or evaluate
patients with MCI or very mild AD.
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The Relationship between Primary Progressive
Aphasia and Neurodegenerative Dementia

FEEEHITHERFEMK AT EEEZARNXE

N Ichimi, M Hashimoto, M Matsushita, H Yano, Y Yatabe, M Ikeda

Abstract

Objective: To examine the relationship between primary progressive aphasia (PPA) and neurodegenerative
dementia.

Metheds: Subjects were selected from 1723 consecutive patients who had undergone a medical
examination at the Kumamoto University Hospital Dementia Clinic, Japan, from April 2007 to October
2012. First, patients with semantic dementia (SD) and patients with progressive non-fluent aphasia
were diagnosed by clinical diagnostic criteria for frontotemporal lobar degeneration. Next, in the same
cohort, patients with PPA were diagnosed according to the recent international consensus criteria. The
relationship and clinical symptoms including language and psychiatric symptoms in each patient group
were then compared.

Results: In all, 12 of 27 SD patients fulfilled both SD and semantic variant PPA criteria (SD+PPA+
group), whereas the other 15 who met the SD criteria could not be included in the semantic variant PPA
group due to prominent behavioural disturbances (SD+PPA- group). No significant differences in clinical
characteristics and language functions were found between these 2 groups. Neuropsychiatric symptoms
were more severe in the SD+PPA- group.

Conclusion: The results suggest the possibility that SD and semantic variant PPA may be identical,
regardless of different severities of behavioural disturbance. When considering the language disorder of
neurodegenerative dementia, it may be more important to diagnose the subtype of language disorder the
patient has than to emphasise isolated language deficits.

Key words: Aphasia, primary progressive; Dementia; Neuropsychological tests
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Introduction

Progressive aphasia, which results from a neurodegenerative
disease, is characterised by a progressive loss of specific
language functions with relative sparing of other cognitive
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domains. The understanding of this syndrome generally
depends on either of the following 2 schools of thought (Fig
1).1-9

The first school of thought views progressive aphasia
as a subtype of neurodegenerative dementia associated with
anterior brain atrophy. This archetype was first described
by Pick! in the 1890s as a progressive disorder of language
with atrophy of the frontal and temporal regions of the left
hemisphere and became known as Pick’s disease. In 1975,
Warrington® reported 3 cases with associative agnosia
and a fluent-type aphasia characterised by anomia and
impaired word comprehension attributed to circumscribed
asymmetric atrophy in the anterior temporal lobe, which
was considered a selective impairment of semantic
memory. Later, this condition was also described by
Snowden et al®> as semantic dementia (SD). In the 1990s,
a comprehensive characterisation of SD was provided by
Hodges et al.* Subsequently, Grossman et al>° reported
a different form of progressive language disorder, which
was marked by dysfluent and effortful speech, hesitations
and errors in the production of speech sounds and termed
progressive non-fluent aphasia (PNFA). In 1998, Neary
et al® developed diagnostic criteria for SD and PNFA in
relation to frontotemporal lobar degeneration (FTLD). For
several years, cases of progressive aphasia were broadly
classified into SD or PNFA.

The second school of thought regarding progressive
aphasia was described in 1982 by Mesulam,” who discussed
a series of cases he referred to with “slowly progressive
aphasia without generalised dementia”. He used the term
‘progressive’ to differentiate these patients from those with
stroke-caused aphasia, and the word ‘slowly’ to differentiate
them from those with a progressive but a relatively

Primary Progressive Aphasia and Neurodegenerative Dementia

faster course (e.g. due to a neoplasm). The term ‘without
generalised dementia’ was used to highlight differences
from typical forms of Alzheimer’s disease (AD). After
some modifications, he proposed the concept of primary
progressive aphasia (PPA) 82 Primary progressive aphasia
could be diagnosed in any patient who had a fluent or non-
fluent language disorder (aphasia) due to a neurodegenerative
(progressive) disease and in whom aphasia was initially
the most salient (primary) clinical feature. Mesulam’#!12
intended PPA to be a symptomatologically distinct clinical
entity that selectively involved the language network.
However, a number of studies have revealed that PPA is a
clinical syndrome with heterogeneous neuropathological
causes.!>!#

Based on these 2 viewpoints, 3 subtypes of PPA are
currently recognised: semantic variant PPA (svPPA), non-
fluent / agrammatic variant PPA (navPPA), and logopenic
variant PPA (IvPPA). The third clinical variant, termed
logopenic progressive aphasia (LPA) by Gorno-Tempini
et al>B3 is characterised by slow spontaneous speech
output with frequent word-finding pauses and phonemic
paraphasias. Several investigations have demonstrated that
IvPPA is associated with atrophy of the posterior perisylvian
and inferior parietal regions in the brain and is closely
related to AD pathology.**

Despite advances in the concept of PPA, it is still
unclear whether it is an independent disease entity or an
atypical phenotype of neurodegenerative dementia such
as FTLD or AD. This controversy could be addressed to
a certain degree by examining the relationship between
svPPA and SD. Both syndromes have similar language
impairments. Nevertheless, a critical difference is the
presence of a visual recognition deficit for faces and objects

s

Pick’ (1892)

Warrington? (1975
Pick’s disease ( g ( )

Neary et al® (1998)
—>| SD and PNFA as subtype of FTLD

v

[ Snowden et al® (1989)
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( Hodges et al* (1992)
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[ Grossman et al® (1996)
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Gorno-Tempini et al® (2011)
PPA including LPA

Figure 1. The concepts of classification of progressive aphasia.
Abbreviations: SD = semantic dementia; PNFA = progressive non-fluent aphasia; FTLD = frontotemporal lobar degeneration;
SPA = slowly progressive aphasia; PPA = primary progressive aphasia; and LPA = logopenic progressive aphasia.
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(prosopagnosia and associative agnosia) in SD that is
not prominent in svPPA. In addition, some patients with
SD, particularly those in whom the right temporal lobe
is dominantly involved, exhibit remarkable behavioural
changes even in the early stages of the disease. However, it
has been pointed out that svPPA patients invariably progress
to clear presentations of SD, and both syndromes share a
common pathology. These findings suggest that svPPA may
be an early phase of SD and it may not be important to
differentiate it from SD. A more accurate clinical diagnosis
of neurodegenerative dementia based on the background
pathology may be required when aetiology-specific
treatments become available in the future. In the present
study, we reconsidered the relationship between PPA and
neurodegenerative dementia by investigating consecutive
patients with progressive aphasia in a dementia clinic.

Methods

All procedures in this study strictly followed the Clinical
Study Guidelines of the Ethics Committee of Kumamoto
University Hospital and were approved by the Internal
Review Board. After a complete description of all
procedures of the study was provided, written informed
consent was obtained from patients or their caregivers.

Subjects were recruited from a consecutive series of
1723 patients who had undergone a medical examination at
the Dementia Clinic of the Department of Neuropsychiatry,
Kumamoto University Hospital, from April 2007 to
October 2012. All patients were examined by senior
neuropsychiatrists experienced in assessing dementia
and aphasia, and underwent routine laboratory tests and
standard neuropsychological examinations, including
the Mini-Mental State Examination (MMSE)" and
Clinical Dementia Rating (CDR) scale.’* Behavioural and
psychiatric symptoms were assessed by structured caregiver
interviews using the Neuropsychiatric Inventory (NPI).!”
In addition, stereotypic behaviours were assessed using
the Stereotypy Rating Inventory (SRI).!® Brain magnetic
resonance imaging or computed tomographic scans were
performed in all patients and single-photon emission
computed tomography of the brain was performed in most.
The clinical, neuropsychological, and neuroimaging data
collected prospectively in a standardised fashion were
entered into the Kumamoto University Dementia Follow-
up Registry. Selection was then based on inclusion and
exclusion criteria as described below.

Clinical Diagnosis of Semantic Dementia and
Progressive Non-fluent Aphasia

The diagnoses of SD and PNFA were based on a consensus
regarding clinical diagnostic criteria developed by the
international workshop on FTLDS The diagnosis of
SD required a gradually progressive language disorder
characterised by fluent, empty spontaneous speech,
loss of word meaning manifested by impaired naming
and comprehension, preserved single-word repetition,
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and preserved ability to read aloud and write down
orthographically regular words that were dictated. However,
instead of the language disorder, patients with prosopagnosia
(impaired recognition of identity of familiar faces) and / or
associative agnosia (impaired recognition of object identity)
could also be diagnosed as having SD. Other aspects of
cognition, including autobiographic memory, could be intact
or relatively well preserved. Behavioural and personality
changes characterised by loss of sympathy and empathy,
narrowed preoccupations, and parsimony were included in
the supportive diagnostic features, as these changes were
considered characteristic of SD and often associated with
high diagnostic specificity. In all, 27 patients met the SD
criteria. The clinical characteristics of the SD patients are
shown in Table 1. Fifteen patients had left-predominant
involvement and 12 had right-predominant involvement.

The diagnosis of PNFA required gradually progressive
non-fluent spontaneous speech with at least one of the
following symptoms: agrammatism, phonemic paraphasias,
or anomia. Other aspects of cognition could be intact or
relatively well preserved. Late behavioural changes similar
to behavioural variant frontotemporal dementia (bvFTD)
were included as supportive diagnostic features. Four
patients met the PNFA criteria (Table 1).

Clinical Diagnosis of Primary Progressive Aphasia
The diagnosis and classification of PPA were made with
a 2-step process on the basis of the recent international
consensus criteria.’ First, patients were diagnosed with PPA
and then divided into clinical variants based on specific
speech and language features. A PPA clinical diagnosis
required the following 3 conditions: (1) the most prominent
clinical feature was difficulty with language; (2) this deficit
was the principal cause of impaired daily living activities;
and (3) aphasia was the most prominent deficit at symptom
onset and during the initial phases of the disease. Based
on these criteria, behavioural disturbances could be early
features in PPA, but should not be the main complaint or
cause of functional impairment. Therefore, we excluded
patients who had 3 or more of the following behavioural
symptoms: (1) disinhibition, (2) apathy or inertia, (3) loss
of sympathy or empathy, (4) perseverative or stereotyped
behaviour, and (5) dietary changes at the initial assessment.
Three of these 5 behavioural symptoms had to be present to
meet the recent international consensus criteria for bvFTD."?
Similarly, patients with a clear parkinsonian syndrome at
the time of diagnosis were excluded from the PPA group.
In the present study, 15 patients fulfilled these PPA criteria.

After a PPA diagnosis was established, these 15
subjects were classified into 3 semantic variants according
to specific diagnostic criteria®. svPPA (n = 12), navPPA
(n = 2), and IvPPA (n = 1). The clinical features of each
diagnostic category are shown in Table 1.5%43

Neuropsychological Assessments
Language function of subjects who met the SD, PNFA, or

PPA criteria was evaluated using the Japanese Standard

East Asian Arch Psychiatry 2013, Vol 23, No.3

— 154 —



Primary Progressive Aphasia and Neurodegenerative Dementia

Table 1. Demographic and clinical profiles of the 5 groups diagnosed based on specific criteria.”

Age (years) 679+74 738x33 668+70 76507 69
Sex

Male 13 0 6 0 0

Female 14 4 6 2 1
Duration of language disturbance (years) 29+3.1 1.8+1.0 29+32 2014 3
Duration of education (years) 11.1+25 88x+05 11224 85+0.7 8
MMSE score 182+68 143+x107 179x87 125x17.7 10
CDR score

05 16 4 9 2 0

1 11 0 3 0 1

2 0 0 0 0 0

3 0 0 0 0 0
Dominant side of atrophy

Left 15 4 7 2 1

Right 12 0 5 0 0

Data are shown as mean + standard deviation, unless otherwise specified.
Abbreviations: SD = semantic dementia; PNFA = progressive non-fluent aphasia; svPPA = semantic variant primary progressive
aphasia; navPPA = non-fluent / agrammatic variant primary progressive aphasia; IvPPA = logopenic variant primary progressive
aphasia; MMSE = Mini-Mental State Examination; and CDR = Clinical Dementia Rating scale.

Language Test of Aphasia consisting of 26 subtests (listening,
speaking, reading, writing, and calculating).?® In addition,
the naming and word-comprehension ability of subjects
who fulfilled the SD or svPPA criteria were assessed by
object naming from 80 line drawings of common everyday
objects and 10 colours, as well as word-picture matching
with spoken word targets and 10 line drawing choices; the
target plus 9 within-category distracters used the same 90
items as in the naming test !

Statistical Analysis

To examine differences between patients with SD and
svPPA , we divided the SD patients into 2 groups. One group
included patients who met the SD criteria but did not meet
the svPPA criteria (SD+PPA-), and the other group met
both the SD and svPPA criteria (SD+PPA+). Gender, age,
duration of language disturbance, education, MMSE score,
CDR score, dominant side of atrophy, and performance on
the picture naming and matching tests in the SD patients
who did and did not meet the svPPA criteria were compared.
Student’s ¢ test and the ¥ test were used as appropriate.

Results

The overlap between the SD and the svPPA groups is shown
in Figure 2a. Among the 27 SD patients, 12 fall into the
category of SD+PPA+ group, whereas the remaining 15
patients were under SD+PPA- group due to prominent

East Asian Arch Psychiatry 2013, Vol 23, No 3

(a) (b)

+ navPPA

Figure 2. The conceptual diagrams of
neurodegenerative dementia showing association
between: (a) semantic dementia (SD) and semantic
variant primary progressive aphasia (svPPA) groups;
and (b) progressive non-fluent aphasia (PNFA) and non-
fluent | agrammatic variant PPA (navPPA) groups.

behavioural disturbances. No SD patients had disturbed
object identification if they had intact language function.
The overlap between the PNFA and navPPA groups is
shown in Figure 2b. Among these 4 PNFA patients, 2 met
both the PNFA and navPPA criteria whereas the other 2 met
only the former criteria due to clear parkinsonian syndrome.
The neurological findings in the latter were thought to be
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