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Objective: The pharmacological effects of generic (GE) donepezil are the same as Aricept, its brand-name counterpart. However, 
little is known as to whether these two drugs provide the same quality of life (QOL). The study subjects were patients with 
Alzheimer’s disease who were taking donepezil hydrochloride tablets, and were selected by visiting either the local pharmacies 
or the patients’ homes. We chose the brand-name drug Aricept and its GE form donepezil to investigate, from a long-term 
caregiver’s perspective, the influence of both drugs on the patients’ QOL. 
Methods: An EuroQol-5 Dimension (EQ-5D) was used to assess the QOL of patients with Alzheimer’s disease, before and after 
various Aricept and/or donepezil regimens. Patients were divided into four groups: first time users of Aricept (n=43), first time 
users of GE donepezil (n=45), users refilling previous prescriptions of Aricept (n=51), and users switching from Aricept to GE 
donepezil (n=51).
Results: The average change in the EQ-5D utility indices rose significantly in the patients starting a new regimen of Aricept 
and its GE drug. The patients continuing an existing regimen of Aricept showed no significant differences, even after Aricept 
was switched to a GE drug. 
Conclusion: The QOL of patients starting a new regimen of Aricept and its GE drug improved. The QOL was maintained upon 
switching to the GE drug form.
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INTRODUCTION

Now that Japan has become an ultra-aging society, 
there is a growing need to provide care to patients in their 
homes. Pharmacists working at community pharmacies 
support this home-based medical care. Elderly patients are 
generally treated with drugs, both at home and in nursing 
care facilities. However, we are seeing an increase in med-
ical treatment risks associated with drug therapies that are 
unique to elderly patients, such as a decline in swallowing 
function and difficulty managing and administrating mul-

tiple prescription drugs. There is a need for more ex-
tensive measures to cope with these risks.

The morbidity rate of dementia among the elderly 
Japanese aged over 65 years is estimated to be 15%, and 
the number of individuals suffering from dementia is esti-
mated to be approximately 4.62 million.1) Patients in 
Japan with mild cognitive impairment (MCI) see a decline 
in their cognitive function; however, this does not notably 
hamper their daily living. The morbidity rate of MCI is es-
timated to be 13%, and the estimated number of patients as 
of 2012 was 4.00 million.1) To continue to adopt measures 
to cope with dementia, we need to understand dementia 
accurately and improve care and medical treatments. At 
present, the goal is to allow elderly people including de-
mentia patients to lead high-quality lives. In response to 
these challenges, the Japanese Ministry of Health, Labour 
and Welfare created a Five-Year Plan for Promotion of 
Measures Against Dementia, called the Orange Plan. 
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Fig. 1. New-ACT (NA) group: 

patients who started a new 

regimen of Aricept (43 patients).

New-GE (NG) group: patients who 

started a new regimen of Aricept’s 

GE drug (45 patients).

ACT-ACT (AA) group: patients who 

continued an existing regimen of 

Aricept (51 patients).

ACT-GE (AG) group: patients who 

continued an existing regimen of 

Aricept, but switched to the GE 

drug　(51 patients).

Programs were launched in 2013 financial year. It is im-
portant to create a setup in each region to implement strat-
egies to enable (1) early and appropriate diagnosis and re-
sponses, and (2) provisions of support to the patients and 
their families based on accurate knowledge and under-
standing of dementia.2) 

Community pharmacists promote the use of generic 
(GE) drugs to reduce medical spending, to ensure the 
proper use of GE drugs, and to maintain the quality of life 
(QOL) of patients and their families. In promoting the use 
of GE drugs, it is also imperative that the drugs be selected 
through appropriate and evidence-based evaluations.

We conducted an investigation, targeting Alzheimer’s 
disease patients who were given donepezil hydrochloride 
tablets, either by visiting community pharmacies or at 
home, to study how the use of two drugs−a brand-name 
drug (Aricept, Eisai Co., Tokyo, Japan) and its GE drug 
(donepezil)−affected the patients’ QOL. The inves-
tigation was conducted from the caregivers’ perspectives. 
We also investigated whether the QOL of the group who 
took Aricept continuously was maintained, even if 
Aricept was switched to the GE drug. Naglie et al.3) used 
three methods to evaluate the QOL of Alzheimer’s disease 
patients, namely, the Health Utilities Index Mark III, 
Quality of Well-Being, and EuroQol-5 Dimension 
(EQ-5D), and compared their findings. The authors re-
ported that evaluations by EQ-5D were the most reliable, 
valid, and feasible. Kohno et al.4) have reported that be-
cause the number of elderly dementia patients will con-
tinue to increase in Japan, the importance of using patient 
QOL as an indicator would rise; obtaining guidelines for 
care, based on the evaluation of EQ-5D whose reliability 
and validity were confirmed by research, carried great 
significance. 

Using the EQ-5D assessment, we investigated the QOL 
of Alzheimer’s disease patients who took the brand-name 
drug (Aricept) or its GE drug (donepezil). QOL was as-
sessed initially (T1) and again 4 months later (T2) in pa-
tients: starting a new regimen of Aricept, starting a new 
regimen of the GE drug, continuing to take Aricept, or 
switching to the GE drug from Aricept. Patients who start-
ed a new regimen of Aricept or its GE drug showed an 
average increase in QOL 4 months after the initial 
screening. Patients who continued a regimen of Aricept 
and those who switched to the GE drug did not show sig-
nificant difference in QOL.

METHODS

Investigations were carried out at sixteen pharmacies 
from January to December 2013. From the patients in-
volved, we obtained written consent describing their in-
tention to participate in the investigation. We divided 190 
patients (73 males and 117 females, aged 68-98 years) who 
were taking donepezil hydrochloride tablets (including or-
ally disintegrating tablets) into the following four groups: 
The NA group (patients starting a new regimen of Aricept 
T, 43 patients); the NG group (patients starting a new regi-
men of Aricept’s GE drug, 45 patients); the AA group 
(patients continuing a regimen of Aricept: 51 patients); the 
AG group (patients continuing a regimen of Aricept, but 
switched to its GE drug, 51 patients) (Fig. 1).

The influence of Aricept and its GE drug on QOL was 
analyzed using the utility index obtained from the 
Japanese-language edition of EQ-5D. We asked the same 
caregivers how they evaluated the QOL of each patient on 
the start date (primary investigation) and four months later 
(secondary investigation) (Fig. 1). The Japanese-language 
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Fig. 2. Questions posed in 

EuroQol-5 Dimension (EQ-5D) and 

amount of change.

QoL, quality of life.

edition of EQ-5D divides a person’s state of health into 
five dimensions (mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression) and evaluates 
each on a 3-point scale (no problems, some problems, and 
extreme problems). The answers obtained from care-
givers are converted into a single yardstick−a utility in-
dex−using the Japanese-language edition of the utility 
conversion table (Fig. 2). According to the utility index, 
“best imaginable state of health” is defined as 1 and death 
is defined as 0. Using this index, evaluations can be made in 
cases of relative performance differences according to sec-
tor and where comprehensive assessment of therapeutic ef-
fects is problematic, such as “although discomfort and 
anxiety disappeared, the degree of mobility worsened”.5)

This study was designed as prospective observational 
study. In this study, due to ethical considerations, the sub-
jects were not allocated to various groups in advance. 
They were divided into four groups and compared at the 
end of the investigational period. In all four groups, the 
subjects continued to receive their usual treatments and 
dosing guidance. In eleven studies, the difference in the 
EQ-5D utility index showing clinical differences was re-
ported to be 0.074 (range, 0.011-0.140).6) Therefore, we 
determined that significant differences were seen if the 
difference in utility indices exceeded ±0.1. We have re-
ceived an approval to use the EQ-5D.

For statistical analysis, we used the Wilcoxon sign-
ed-ranks test to identify any significant differences in the 

mean EQ-5D utility indices among the four groups and the 
Mann-Whitney rank-sum test to analyze for significant 
differences in the average amount of change in the EQ-5D 
utility indices in the four groups. 

In accordance with the ethics guidelines of epidemio-
logical studies, consent was obtained orally from patients 
(or family members/other caregivers in cases where ex-
pression of intent was difficult for patients themselves) re-
garding their participation in the research and was re-
corded in writing. The Ethics Committee of NPO Japanese 
Drug Organization of Appropriate Use and Research ap-
proved the research protocol (2013#1). All data analyses 
were conducted after names were made anonymous.

RESULTS

Table 1 shows the backgrounds of the patients in the 
four groups who took both Aricept and the GE drug, in-
cluding their mean age, male-female ratio, frequency of 
dosing guidance, and the pre-investigation administration 
period. The mean age was 77.1 years in the NA group, 
80.3 years in the NG group, 83.3 years in the AA group, 
and 80.4 years in the AG group. The male-female ratio 
(male : female) was 17：26 in the NA group, 19：26 in 
the NG group, 16：35 in the AA group, and 20：31 in the 
AG group. The frequency of dosing guidance was 5.02 in 
the NA group, 5.16 in the NG group, 4.63 in the AA group, 
and 4.75 in the AG group. No major differences were seen 
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Table 1. Background of the patients in the 4 groups taking Aricept 
and its generic (GE) drug

Variable
Group

NA NG AA AG

Participation, n 68 69 65 67

Dropout, n 25 24 14 16

Patient, n 43 45 51 51

Mean age, yr 77.1 80.3 83.3 80.4

Mean nursing care level* 1.6 1.8 2.1 1.9

Male：female, n (%) 17：26 

(40：60)

19：26 

(42：58)

16：35 

(31：69)

20：31 

(39：61)

Dosing guidance, n 5.02 5.16 4.63 4.75

Period of administration 

prior to investigation (mo)

0 0 20.4 18.3

NA, patients starting a new regimen of Aricept; NG, patients 
starting a new regimen of Aricept’s generic drug; AA, patients 
continuing a regimen of Aricept; AG, patients continuing a 
regimen of Aricept, but switched to its GE drug.
*Between 1 and 5 based on assessment of care requirements.

Table 2.  Utility index of EuroQol-5 Dimension of the patients in the 
4 groups taking Aricept and its generic (GE) drug

Variable
Group

NA NG AA AG

Patient, n 43 45 51 51

Primary 0.583 

(0.189)

0.551 

(0.207)

0.512 

(0.237)

0.477 

(0.243)

Secondary 0.685 

(0.200)

0.720 

(0.224)

0.516 

(0.230)

0.501 

(0.244)

Average change 0.102* 0.169* 0.004 0.024

Values are presented as number only or mean (standard devia-
tion).
NA, patients starting a new regimen of Aricept; NG, patients 
starting a new regimen of Aricept’s generic drug; AA, patients 
continuing a regimen of Aricept; AG, patients continuing a 
regimen of Aricept, but switched to its GE drug.
*p<0.01 vs. primary.

Fig. 3. Average change in EQ-5D’s utility indices of the patients 

in the 4 groups taking Aricept and its generic drug (mean 

±standard deviation).

Average change=(evaluation during the secondary investigation) 

– (evaluation during the primary evaluation)

A significant difference (*p<0.01) was assessed between the NA 

and AA groups, and between the NG and AG groups. 

No significant differences were assessed between the NA and NG 

groups, or between the AA and AG groups. 

NA, patients starting a new regimen of Aricept T; NG, patients 

starting a new regimen of Aricept’s generic drug; AA, patients 

continuing a regimen of Aricept; AG, patients continuing a 

regimen of Aricept, but switched to its GE drug; EQ-5D, EuroQol-5 

Dimension.

in the male-female ratio and frequency of dosing 
guidance. The period of administration prior to the inves-
tigation of the two groups that continued to take Aricept 
was 20.4 months in the AA group and 18.3 months in the 
AG group, showing no significant differences. There was 
no difference in the effect of donepezil against QOL be-
tween men and women.

Table 2 shows the average EQ-5D utility indices as-
sessed in the four groups. The utility indices of the NA and 
NG groups showed a significant difference (p＜0.01) be-
tween the values calculated during the primary and secon-
dary investigations. However, the utility indices of the AA 
group and the AG group showed no significant differences 
between the evaluations made during the primary and sec-
ondary investigations. Fig. 3 shows the average change in 
the EQ-5D utility indices of the four groups. The average 
change was calculated by subtracting the evaluation dur-
ing the secondary investigation from the evaluation dur-
ing the primary investigation. The average change be-
tween the NA and NG groups was over 0.1, but the aver-
age change between the AA and AG groups was less than 
0.1. There was a significant difference (p＜0.01) in the 
average change between the NA-AA groups and between 
the NG-AG groups. On the other hand, no significant dif-
ferences were seen in the average change between the 
NA-NG groups and the AA-AG groups. 

DISCUSSION

Comparison of the Effects between the Brand Name and 
GE Drug

The current investigation analyzed QOL, using EQ-5D, 

in Alzheimer’s disease patients who were taking brand 
name Aricept or the GE form, donepezil. The patients that 
began a new course of drug treatment experienced a sim-
ilar increase in QOL after 4 months of treatment, regard-
less of which drug they used (NG, NA). Patients continu-
ing to take Aricept (AA) or those that switched from 
Aricept to the GE form, donepezil (AG), experienced no 
significant change in QOL after four months of treatment. 
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These results suggested that the GE drug has similar ef-
fects to the brand-name drug regardless of beginning, con-
tinuing, or switching drug treatments.

The results showed a statistically significant rise, ex-
ceeding 0.1, in the utility index of EQ-5D for the groups 
that started a new drug regimen (the NA and NG groups). 
These findings suggested that a new regimen of donepezil 
hydrochloride could improve the QOL of Alzheimer’s 
disease patients. Our results supported the previous report 
of Asada et al.7) that showed a significant difference in 
clinical utility value, exceeding 0.1, in the utility index of 
EQ-5D evaluated by caregivers. Although no significant 
rise was assessed in the groups that continued to take do-
nepezil hydrochloride (AA and AG groups), the average 
change rose slightly in the AA group (0.004), and the AG 
group (0.024), which suggested that their QOL was being 
maintained by administration of donepezil hydrochloride. 

Since a significant difference (p＜0.01) was assessed 
between the NA-AA groups and between the NG-AG 
groups, we concluded that starting a new regimen of done-
pezil hydrochloride (Aricept or its GE drug) leads to im-
proved QOL in Alzheimer’s disease patients.

On the other hand, the utility indices showed no sig-
nificant differences between the NA group and the NG 
group. This finding suggested that, no matter which drug 
was administered, brand name drug or its GE drug, it pro-
duced no significant differences in the QOL of 
Alzheimer’s disease patients. In addition, since no sig-
nificant differences in utility indices were assessed be-
tween the AA and AG groups, we concluded that the pa-
tients’ QOL was maintained, even if the brand name drug 
was changed to its GE drug.

Estimated Effects of Donepezil Hydrochloride on 
Quality-Adjusted Life Years (QALY)

In this study, the groups starting a new drug regimen 
showed improvements in the average change in QOL that 
exceeded approximately 0.1. This figure was the amount 
of change assessed during a 4-month period, this study’s 
investigation period. Assuming that the value of QOL rose 
0.1 as a result of administering a drug for a period of 0.333 
years (4 months), the amount of QALY acquired can be 
calculated as 0.333×0.1×0.5=0.0167 QALY. In other 
words, from the changes assessed after four months, the 
annual change in QALY can be estimated to be 0.0167 
QALY. This is to find the area of triangle, which base 
length is 0.333 year (duration period) and height is 0.1 
(difference of QOL score). We cannot assume how the 
QOL score were changed between two observation 

timings. Then, we adopted linear interpolation for calcu-
lation, which was recommended in Drummond et al.8) The 
level of willingness-to-pay (WTP) for 1-QALY (one year 
of survival in a fully healthy state) in Japan has been con-
firmed to be approximately JPY 6 million (USD 52,174, 
JPY 115=USD 1).9,10) Therefore, it is possible to estimate 
the assumed effects of QALY resulting from new regi-
mens of the drug and continuing for 4 months to be ap-
proximately JPY 100,000 (USD 870). The drug price of 
Aricept (orally disintegrating tablet) 5 mg, as of March 23, 
2014, was JPY 356 (USD 3.1), so it would cost JPY 
42,720 (USD 371) for four months; the drug price of the 
GE drug (D) is JPY 249.2 (USD 2.2), costing JPY 29,904 
(USD 260) for four months. These drug prices are much 
lower than JPY 100,000 (USD 870) (WTP/4 months). In 
this study, administration of donepezil hydrochloride ap-
peared to be highly promising, cost effective method to in-
crease QOL. Since this value was calculated from drug 
costs alone, it is a low estimate. There is a possibility for 
the cost efficiency to be improved further, if influences on 
medical expenses, other than from drugs, are revealed by 
further studies.

Community pharmacists will be expected to establish 
pharmacies to support dementia patients, providing con-
sultations and assistance to improve the QOL.

Our findings suggested that starting a new regimen of 
donepezil hydrochloride (Aricept or its GE drug) led to 
improved QOL in Alzheimer’s disease patients and that 
their QOL was maintained, even if a brand name drug was 
changed to its GE drug. Taken together, these results dem-
onstrated that the GE drug has similar effects to the brand 
name drug, regardless of beginning, continuing, or 
switching drug treatments.
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