
 © 2014 S. Karger AG, Basel
1664–5464/14/0043–0395$39.50/0 

 Original Research Article 

 Dement Geriatr Cogn Disord Extra 2014;4:395–401 

 Effects of a Rivastigmine Patch on Self-Care 
Activities in Patients with Alzheimer’s Disease 
plus Cerebrovascular Disease 

 Yong Kyun Kim    a     Kil-Byung Lim    b     Sang Chul Lee    c     Jin-Woo Park    d     
Hong-Jae Lee    b     Bum Sun Kwon    d     Ho Jun Lee    d   

  a    Department of Physical Medicine and Rehabilitation, Myongji Hospital, Kwandong 
University College of Medicine,  Goyang ,  b    Department of Physical Medicine and 
Rehabilitation, Ilsan Paik Hospital, Inje University,  Gimhae-si ,  c    Department of Physical 
Medicine and Rehabilitation, Yonsei University College of Medicine,  Seoul , and 
 d    Department of Physical Medicine and Rehabilitation, Dongguk University College of 
Medicine,  Gyeongju-si , South Korea 

 Key Words 
 Alzheimer’s disease with cerebrovascular disease · Rivastigmine patch · Activities of daily 
living 

 Abstract 
  Background/Aims:  In dementia patients, a deficit in activities of daily living (ADL) is one of 
the main problems. Our objective was to assess ADL using the Korean Modified Barthel Index 
(K-MBI) in patients with Alzheimer’s disease (AD) plus cerebrovascular disease (CVD) treated 
with a rivastigmine patch for 24 weeks in an open-label, observational study.  Methods:  29 
patients were enrolled who met the National Institute of Neurological and Communicative 
Disorders and Stroke/Alzheimer’s Disease and Related Disorders Association (NINCDS/
ANDRA) criteria and had a score of 10–26 on the Korean version of the Mini-Mental State Ex-
amination (K-MMSE). After the rivastigmine patch had been applied for 24 weeks, changes in 
self-care activities were assessed using the K-MBI.  Results:  The average age of the patients 
was 62.8 years, and they had an average K-MMSE score of 16.2. Patients showed a mean
improvement of 21.9 points, as compared with the baseline K-MBI score of 30.3 (p < 0.05). 
Significantly better outcomes were seen in secondary outcome variables, for example the
K-MMSE and backward digit span. The most frequent adverse events were skin problems, 
such as itching sensation (10%).  Conclusion:  In this multicenter, open-label, observational 
study, the rivastigmine patch was associated with improvements in ADL in patients with AD 
plus CVD.  © 2014 S. Karger AG, Basel 
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 Introduction 

 Alzheimer’s disease (AD) is clinically defined as a decline in cognition, a deterioration in 
the ability to perform activities of daily living (ADL), and having behavioral problems  [1–3] . 
There is increasing evidence that AD frequently coexists with significant cerebrovascular 
disease (CVD) pathology  [4] . Clinically, AD with CVD coexists in many dementia patients  [5] .

  Patients with AD plus CVD need assistance in all aspects of daily living because of a 
cognitive decline, even though they have good muscle strength, coordination, and balance. 
The level of dependency of the patients is a measurement reflecting the level of severity of 
the disease which can be seen in ADL  [6] .

  The current standard therapy for mild-to-moderate AD with CVD is cholinesterase inhib-
itors  [7, 8] . Rivastigmine patch is one of the cholinesterase inhibitors. In 2007, a transdermal 
patch formulation of rivastigmine became available in the United States for the treatment of 
mild-to-moderate AD  [9, 10] . Its efficacy and safety are already known  [11, 12] . Improvement 
in cognition could secondarily lead to improvement in ADL. However, previous reports do not 
show consistent results  [5] , which might be due to a low sensitivity to assess ADL  [13] .

  Our objective was to assess ADL using the Korean Modified Barthel Index (K-MBI) in 
patients with AD plus CVD treated with a rivastigmine patch for 24 weeks.

  Methods 

 Subjects 
 This open-label, single-arm study assesses the efficacy of a rivastigmine patch on ADL in 

patients with AD plus CVD using the K-MBI.
  Patients with the following inclusion criteria were enrolled in the study: male or female 

individuals with a diagnosis of possible AD plus CVD according to the National Institute of 
Neurological and Communicative Disorders and Stroke/Alzheimer’s Disease and Related 
Disorders Association (NINCDS/ADRDA) criteria  [14] . Further inclusion criteria were subjects 
with a dementia onset after the age of 50 and a score of 10–26 on the Korean version of the 
Mini-Mental State Examination (K-MMSE).

  Patients were excluded from the study if they had other neurologic or psychiatric 
disorders (schizophrenia, severe major depression), and if they were suspected of having 
been addicted to drugs or alcohol for the past 10 years. Patients with hepatic, renal, pulmonary, 
or cardiovascular disorders, such as bradycardia (pulse rate <50), sick sinus syndrome or any 
medical condition which would prevent them from completing the study, or patients who did 
not have the appropriate characteristics to be included in the study according to the investi-
gator were excluded as well.

  Fifty subjects were calculated on the basis of power calculation; the power was 80%, with 
an alpha value of 0.05, and the expected change in the values on the K-MBI after 24 weeks was 
10 ± 5 in the pilot study.

  At the first visit, subjects went through history taking, physical examination, evaluation 
of ADL by the K-MBI, of cognition by the K-MMSE and of language by the Korean version of 
the Western Aphasia Battery. After the subjects had decided to use the rivastigmine patch, 
those who agreed to give personal data on medical information were enrolled. Then, they 
were assigned to 5 cm 2  of rivastigmine patch (delivering 4.6 mg/24 h) for 4 weeks. After this 
titration period, the side effects, if any at all, were reported. Thereafter, the subjects were 
treated with 10 cm 2  of rivastigmine patch (delivering 9.5 mg/24 h) for another 20 weeks. 
Therefore, the total duration of the study was 24 weeks. After 24 weeks of applying a 
rivastigmine patch, ADL changes were reevaluated by using the K-MBI.
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  Outcome Measures 
 The primary scale used was the K-MBI. Each performance item is rated on this ordinal 

scale with a given number of points assigned to each level or ranking. The Barthel scale was 
introduced in 1965 and yields a score of 0–20. It is composed of 10 categories, which are 
bowel control, bladder control, grooming, toileting, transfer, mobility, dressing, climbing 
stairs, bathing, and feeding. The subjects were given a score for each category according to 
their independence level, where dependent = 0, needs some help = 1, and independent = 2. 
The K-MBI was developed in 2007. It consists of personal hygiene, bathing, self-feeding, 
toileting, stair climbing, dressing, bowel control, bladder control, ambulation or wheelchair, 
and chair/bed transfer. The subjects were given a score for each item according to the inde-
pendence level, where dependent = 0, needs 75% assistance = 2, needs 50% assistance = 5, 
needs 25% assistance = 8, and independent = 10. The range of the score of the K-MBI is 0–
100 with a higher score implying more independence in ADL. The K-MBI is a valid and reliable 
method for measuring the functional status of the elderly (validity = 0.94, reliability = 0.97, 
and interrater agreement in 10 items = 0.82–1.0). It has been used in many clinical studies. 
The patients were evaluated at baseline and after 24 weeks. 

  Secondary variables were assessed using 5 categories. The K-MMSE evaluated cognitive 
function, the Korean version of the Western Aphasia Battery was used for language abilities, 
the forward and backward digit span for attention deficit, the Neuropsychiatric Inventory 
Questionnaire for abnormal behavior, and the Controlled Oral Word Association Test for 
frontal executive function. Those were evaluated at baseline and 24 weeks after applying the 
rivastigmine patch.

  Statistical Analysis 
 After analyzing the results of the primary and secondary variables, we performed a 

paired t test to assess the differences in the primary or secondary variables between baseline 
and 24 weeks. The analysis was performed with SPSS 12.0 (Statistical Package for the Social 
Science).

  Results 

 Forty-seven patients with possible AD plus CVD were included in this study. Among 
those, 18 subjects were excluded. The most frequent reason for discontinuation was loss to 
follow-up (n = 12, 25.5%). Four subjects were discarded for complaining of itching sensation 
(8.5%) on the site of applying the transdermal patch. One subject was excluded from this 
study due to an insurance issue because of an improvement in K-MMSE score. Unfortunately, 
1 study could not be completed because the subject died. This leaves us with a total of 29 
subjects who completed this study.

  The average age of the study group was 62.8 ± 11.4 years; 44.8% were women ( table 1 ). 
The baseline average K-MBI score was 30.3 points and the baseline mean MMSE score was 
16.2 points.

Age, years 62.8 ± 11.4
Sex (female:male) 13:16
 Diagnosis, n 29
Cerebral infarction, n 14
Intracranial hemorrhage, n 14
Hypoxic brain injury, n 1

 Table 1.  Characteristics of the 
subjects
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  A primary efficacy variable was the mean change in the K-MBI score at 24 weeks, 
compared with the baseline score, in patients with AD plus CVD. Patients treated with a 
rivastigmine patch showed a mean improvement of 21.9 points (p < 0.05) ( fig. 1 a). On the 
subscale analysis of self-care activities, improvements were observed especially in eating, 
toileting, dressing, transfer, gait, bladder control, and bowel control ( fig. 1 b).

  Significantly better outcomes were seen in secondary efficacy variables, for example, the 
K-MMSE and the backward digit span in the Seoul Neuropsychological Screening Battery.
The mean K-MMSE score increased by 3.7 points (p < 0.05) ( fig. 2 ). In the backward digit
span test, the mean improvement was 0.9 points (p < 0.05) ( fig. 3 ).

  The most frequent adverse events were skin problems, such as itching on the site where 
the rivastigmine patch had been applied (about 8.5% of patients).

  Discussion 

 The level of dependency in ADL of patients with AD plus CVD has an effect on the quality 
of life of both patients and caregivers  [1, 6, 15] . This study showed that rivastigmine patches 
have positive effects on the self-care activities assessed by the K-MBI in patients with AD plus 
CVD. The result of the subscale analysis of the K-MBI scores, showing a beneficial effect of the 
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  Fig. 1.   a  K-MBI. The baseline av-
erage K-MBI score was 30.3. A 
mean improvement of 21.9 was 
observed as compared with the 
baseline K-MBI score ( *  p < 0.05). 
 b  Subscales of the K-MBI. There 
was a moderate improvement in 
several subscale scores of the K-
MBI, such as feeding, dressing, 
toileting, transfer, gait, bladder 
control and bowel control.  
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rivastigmine patch on the bowel control, bladder control, and dressing in patients with AD 
plus CVD, was compatible with a recent study  [3] .

  In a previous study, ADL was assessed as a measure using the 23-item ADCS-ADL 
inventory  [16] . The ADCS-ADL is a questionnaire with a possible score of 0–78. Although the 
ADCS-ADL has many items (e.g. eating, walking, toileting), each category was included in only 
2–4 other questionnaires for assessing ADL impairment levels. In this study, we chose to use 
the K-MBI to evaluate ADL. The K-MBI has 10 items and each category has 5 levels of assis-
tance: ‘unable to perform a task’, ‘maximal assistance’, ‘moderate assistance’, ‘minimal assis-
tance’, and ‘full independent’. Thus, this evaluation tool is more sensitive for the assessment 
of ADL in patients with AD plus CVD.

  With respect to secondary outcome measures, at week 24, patients treated with the 
rivastigmine patch showed improvement in K-MMSE scores. These data are similar to those 
in a previous study  [17] . Among the cognitive domains of the K-MMSE, improvements were 
observed in the attention and visuospatial function domain. This finding might be associated 
with a significant improvement in the backward digit span test of the Seoul Neuropsycho-
logical Screening Battery after 24 weeks of rivastigmine patch treatment. We report that the 
rivastigmine patch might be working more effectively on the visuospatial function in AD 
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erage K-MMSE score was 16.2. A 
mean improvement of 3.7 was
observed as compared with the 
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  Fig. 3.  Backward digit span score. 
The baseline average score of the 
backward digit span test was 0.8. 
A mean improvement of 0.9 was 
observed as compared with the 
baseline score ( *  p < 0.05). 
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patients with CVD. A possible explanation for this is that the visuospatial function is related 
to the posterior parietal cortex of the right hemisphere of the brain. This area has a lot of 
connections to the subcortical area such as basal ganglia, thalamus, and the limbic system. 
Therefore, rivastigmine treatment might lead to a more efficient connection between the 
right parietal cortex and the subcortical area. This interesting finding is compatible with the 
results of a recent study showing that rivastigmine treatment may be useful to accelerate the 
recovery of unilateral spatial neglect  [18] .

  Previous studies reported placebo or untreated mean declines on the MMSE of approxi-
mately 2–3.5 points after 1 year, and of approximately 5.5–6.5 points after 2 years in patients 
with baseline MMSE scores of 10–26  [19, 20] . Also, annual placebo declines of approximately 
11.5 points on the ADCS-ADL have been reported  [21] . In our study, patients treated with the 
rivastigmine patch showed improvement in the K-MMSE and K-MBI scores at 24 weeks of 
approximately 4 and 22 points on average, respectively. One of the possible reasons for this 
might be the fact that most of our patients were at 4 months after stroke at the time of 
enrollment in this study. 

  About 8.5% of the study population discontinued the trial because of application site 
reactions, such as itching sensation or redness. These findings were consistent with a previous 
6-month placebo-controlled trial  [22] . However, gastrointestinal symptoms such as nausea, 
vomiting, and diarrhea were rare.

  Several potential limitations of this study include: the open-label nature of the observa-
tional study design or the lack of direct concurrent comparison with a placebo control group, 
the relatively small sample size, and the fact that it was not a double-blind randomized 
controlled study.

  Therefore, in the future, a double-blind randomized controlled study must be performed 
to clarify the role of rivastigmine in promoting functional recovery and improving cognition 
in patients with AD plus CVD for a long-term period.

  Conclusion 

 In this multicenter, open-label, 24-week observational study, the rivastigmine patch led 
to improvements in the K-MBI scores in patients with AD plus CVD.
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