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Purpose: The rivastigmine transdermal patch, the only existing cholinesterase inhibitor available 

as a transdermal delivery system for treating Alzheimer’s disease, has been reported to inhibit 

progression of cognitive impairment and impairment in activities of daily living, in addition to 

reducing care burden and improving adherence. However, application of the rivastigmine patch 

also frequently results in erythema, pruritus, contact dermatitis, and other cutaneous adverse 

events at the application site, making it difficult to increase the effective dose and continue 

treatment. Therefore, we conducted a survey to examine the manifestation of adverse events 

and medication persistence in patients who were prescribed the rivastigmine patch.

Participants and methods: Three hundred and twelve patients diagnosed with Alzheimer’s 

disease between July 1, 2011 and March 31, 2015 at the Toki Medical Clinic and who were 

prescribed a rivastigmine patch at the Sasayuri Community Pharmacy were involved in the 

study. Outcomes such as manifestation of adverse events, dose at manifestation, and dose 

reduction as well as discontinuation were retrospectively examined through medication coun-

seling records.

Results: Adverse drug events developed in 209 of the 312 patients (67.0%). Approximately 

70% of patients who developed adverse events did so before reaching the maintenance dose 

of 18 mg. The main adverse drug events were cutaneous reactions at the application site such 

as rash and erythema in 186 patients (59.6%) and gastrointestinal disorders such as nausea, 

vomiting, and diarrhea in 29 patients (9.3%). Also, of the 312 patients, 118 patients (37.8%) 

discontinued the rivastigmine patch; reasons for discontinuation included cutaneous application 

site reactions in 74 patients (62.7%), gastrointestinal disorders in 5 patients (4.2%), and psychi-

atric disorders in 6 patients (5.1%). Among the 74 patients who discontinued the rivastigmine 

patch due to application site disorders, the dose at the time of discontinuation was 4.5 mg in 

22 patients (29.7%), 9 mg in 37 patients (50.0%), 13.5 mg in 10 patients (13.5%), and 18 mg 

in 5 patients (6.8%).

Conclusion: Approximately 60% of patients who used the rivastigmine patch developed 

application site reactions, suggesting difficulty in increasing the dose to the effective dose 

and in continuing application. Also, ~80% of the patients who discontinued the rivastigmine 

patch due to application site reactions developed these reactions when the dose was increased 

to 9 mg.

Keywords: rivastigmine patch, application site reactions, medication persistence, community 

pharmacy, Alzheimer’s disease

Introduction
The number of people in Japan aged 65 years or older in 2016 was 34.59 million, 

accounting for 27.3% of the overall Japanese population. In 2012, the number of 

Alzheimer’s disease (AD) patients aged 65 years or older was 4.62 million; in 2025, 

the number is projected to be ~7 million.1 AD is defined as a continuous decline 
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in previously normal cognitive function and inhibition 

of daily and social activities as a result of acquired brain 

dysfunction.2 In Japan, 3 acetylcholine esterase inhibitors 

(donepezil hydrochloride, galantamine hydrobromide, 

and rivastigmine) and an N-methyl-D-aspartate receptor 

antagonist (memantine hydrochloride) have been approved 

for AD treatment.3,4

The rivastigmine patch is the only existing transdermal 

delivery system used for treating AD. It has been reported 

to be effective for patients who have difficulty using oral 

preparations due to risk of aspiration pneumonia.5 However, 

the rivastigmine patch is also associated with a high incidence 

of erythema, pruritus, contact dermatitis, and other cutaneous 

reactions at the application site. Adverse drug events (ADEs) 

in a Japanese clinical trial included application site erythema 

(43.1%), application site pruritus (40.2%), contact dermatitis 

(29.0%), application site edema (13.9%), and application 

site skin exfoliation (6.1%).6 Although the developmental 

mechanism involved in cutaneous reactions at the rivastigmine 

patch application site has not been determined, it has been 

suggested that rivastigmine may increase levels of acetylcho-

line in neurons at the application site, resulting in dilation of 

the surrounding blood vessels and manifestation of erythema.7

In Japan, community pharmacists play a role not only in 

dispensing medicine by prescription but also in intervention 

to the reductions in ADEs. As part of their professional role, 

community pharmacists are expected to contribute more to 

the appropriate use of medication by patients.

There has been no report of the effects of cutaneous ADEs 

on increasing rivastigmine patch dose to the effective dose or 

on medication persistence. Therefore, in order to examine the 

effects of ADEs on medication persistence, we retrospectively 

examined the manifestation of ADEs associated with 

rivastigmine patch application and medication persistence 

with application among patients for whom the transdermal 

patch was dispensed by a community pharmacy following a 

diagnosis of AD by their primary care physician.

Participants and methods
Participants
The participants included in this study were 312 patients 

diagnosed with AD between July 1, 2011 and March 31, 

2015 at the Toki Medical Clinic and who were dispensed 

rivastigmine patch at the Sasayuri Community Pharmacy. 

All patients were of Japanese descent.

clinical characteristics
Three pharmacists conducted a retrospective study using 

pharmacist’s medication instruction records obtained from 

the Sasayuri Community Pharmacy. The following outcomes 

were examined: age, sex, drug name, date of initial use, date of 

final use, maximum dose, maintenance dose, manifestation of 

adverse events and dose at manifestation, dose reduction and 

reason for dose reduction, discontinuation and reason for dis-

continuation, dose at discontinuation, and concomitant drugs.

According to the information for approved drugs in 

Japan, treatment with the rivastigmine patch starts at 4.5 mg 

(contained patch 2.5 cm2), and its dose should be increased 

by 4.5 mg/d at 4-week intervals up to the effective dose 

of 18.0 mg (contained patch 10.0 cm2). Dose titration of 

rivastigmine patch in Japan is shown in Figure 1.

When patients have visited to the community pharmacy 

to receive prescribed medications, community pharmacists 

check their medication use, as well as physical and mental 

Figure 1 Dose titration of rivastigmine patch in Japan.
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problems. Pharmacists recorded the patient’s problems and 

concerns to the pharmacist’s medication instruction records, 

and then inform the prescriber about these.

Physicians at Toki Medical Clinic prescribed steroid 

hormone-containing ointments and/or decreased the applied 

rivastigmine dose when diagnosing ADEs. ADEs were 

standardized using the Medical Dictionary for Regulatory 

Activities terminology. They were indicated by the preferred 

term unless otherwise specified. The rivastigmine patch was 

discontinued for a given patient if the physician determined 

that continuation of the treatment would result in a signifi-

cant safety risk for that patient based on safety assessment, 

including ADEs and abnormal laboratory values.

ethical considerations
This study was conducted with the approval of the Aichi 

Gakuin University School of Pharmacy Clinical Research 

Institutional Review Board (approval number 53). The Aichi 

Gakuin University School of Pharmacy Clinical Research 

Institutional Review Board waived patient informed consent, 

as all data were deidentified.

Results
Patient backgrounds
The study involved 312 patients (male: 87, female: 225) with 

a mean age of 82.0±6.0 (male: 80.6±6.2; female: 82.5±5.8) 

years. Patient backgrounds are shown in Table 1.

Frequency of adverse events
ADEs occurred in 209 of the 312 patients (67.0%). Table 2 

shows the frequency of ADEs by category. Cutaneous appli-

cation site reactions (eg, rash, erythema) occurred in 

186 patients (59.6%), gastrointestinal disorders (eg, nausea, 

vomiting, diarrhea) occurred in 29 patients (9.3%), metabolic/

nutritional disorders (eg, anorexia) occurred in 7 patients 

(2.2%), psychiatric disorders (eg, restlessness, aggression) 

occurred in 15 patients (4.8%), nervous system disorders 

(eg, dizziness, headaches) occurred in 4 patients (1.3%), 

hallucinations occurred in 1 patients (0.3%), and other 

symptoms occurred in 2 patients (0.6%).

Among the 209 patients who developed ADEs, the dose 

of rivastigmine at the time of onset was 4.5 mg in 42 patients 

(20.1%), 9 mg in 72 patients (34.4%), 13.5 mg in 32 patients 

(15.3%), and 18 mg in 63 patients (30.1%) (Table 3).

reasons for discontinuation
Rivastigmine patch application was discontinued within 

168 days of initial application by 118 of 312 patients (37.8%). 

The main reasons for discontinuation were cutaneous applica-

tion site reactions in 74 patients (62.7%), gastrointestinal dis-

orders in 5 patients (4.2%), psychiatric disorders in 6 patients 

(5.1%), and hallucinations and other psychotic symptoms in 

1 patient (0.8%); 32 patients (27.1%) discontinued rivastig-

mine patch for unknown reasons other than ADEs. The main 

reasons for discontinuation are shown in Table 4.

Discontinuation due to cutaneous 
application site reactions
Of the 74 patients who discontinued rivastigmine patch 

application due to cutaneous application site reactions, the 

specific reason for discontinuation was contact dermatitis 

Table 1 Background of patients administered rivastigmine

Age Male Female Total

60–69 years 
(mean±sD)

5 (65.2±2.5) 3 (67.0±2.2) 8 (65.9±2.5)

70–79 years 
(mean±sD)

29 (76.1±2.6) 64 (76.1±2.6) 81 (76.1±2.6)

80–89 years 
(mean±sD)

48 (83.9±2.5) 134 (84.2±2.6) 167 (84.1±2.6)

$90 years 
(mean±sD)

5 (90.6±0.5) 22 (93.1±2.4) 26 (92.7±2.4)

Total (mean±sD) 87 (80.6±6.2) 225 (82.5±5.8) 312* (82.0±6.0)
Note: *All patients of Japanese decent.

Table 2 Frequency of ADes due to rivastigmine in patients with 
AD (n=312)

Category of ADEs Male Female Total Frequency 
of ADEsa (%)

cutaneous application site 
reactions

54 132 186 59.6

gastrointestinal disorders 7 22 29 9.3
Metabolic/nutritional disorders 1 6 7 2.2
Psychiatric disorders 7 8 15 4.8
nervous system disorders 2 2 4 1.3
hallucinations 0 1 1 0.3
Other symptoms 0 2 2 0.6
Total 61 148 209 67.0

Note: aWith .1 manifestation.
Abbreviations: AD, Alzheimer’s disease; ADe, adverse drug event.

Table 3 number of patients who ADes by rivastigmine dose 
(n=209)

Dose Male Female Total Frequency 
of ADEs (%)

4.5 mg 10 32 42 20.1
9.0 mg 20 52 72 34.4
13.5 mg 11 21 32 15.3
18.0 mg 20 43 63 30.1
Total 61 148 209

Abbreviation: ADe, adverse drug event.
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in 56 patients (75.7%), pruritus in 16 patients (21.6%), and 

erythema in 2 patients (2.7%) (Table 5).

Among the 74 patients who discontinued rivastigmine 

patch application due to cutaneous application site reactions, 

dose at the time of discontinuation was 4.5 mg in 22 patients 

(29.7%), 9 mg in 37 patients (50.0%), 13.5 mg in 10 patients 

(13.5%), and 18 mg in 5 patients (6.8%). Doses at the time 

of discontinuation due to cutaneous application site reactions 

are shown in Table 6 and Figure 2.

Discussion
We previously conducted studies showing that improving 

donepezil hydrochloride compliance is effective for ensuring 

continued application.8,9 In the present study, we examined 

the association between manifestation of ADEs and continued 

application of the rivastigmine patch in 312 patients. ADEs 

were observed in 67.0% (209/312) of patients, slightly 

lower than in the results of safety data from a clinical trial 

in Japan (in which adverse events were observed in 78.8% 

of participants).6 However, because the safety data included 

abnormal values of laboratory investigations in 10.3% of 

participants, the frequency of ADEs in the trial and in the 

present study are considered almost the same.

Contact dermatitis occurred in 99 of 312 patients (31.7%) 

in our investigation, but the frequency of contact dermatitis 

(25.4%) indicated on the information for approved drugs in 

Japan, was also high. Because there was no mention of differ-

ence between contact dermatitis and application site edema in 

pharmacist’s medication instruction records, application site 

edema was included in contact dermatitis in our investigation. 

But pruritus in 62 of 312 patients (19.9%) was lower than 

the frequency of pruritus (36.6%) indicated on information 

approved drugs in Japan.

Of the 209 patients who developed ADEs, ADEs occurred 

at the initial dose of 4.5 mg in 20.1% of those patients, at the 

next dose of 9 mg in 34.4% of patients, and at the 13.5 mg 

dose in 15.3% of patients. Thus, ~70% of patients who 

developed ADEs did so before reaching the maintenance 

dose of 18 mg. These results suggest that when using the 

Figure 2 Flowchart of discontinuing rivastigmine patch application due to cutaneous application site reactions.
Abbreviation: ADe, adverse drug event.

Table 4 Main reasons for discontinuing rivastigmine patch 
application (n=118)

Main reason Male Female Total Frequency of 
discontinuing 
rivastigmine (%)

cutaneous application site 
reactions

19 55 74 62.7

gastrointestinal disorders 2 3 5 4.2
Metabolic/nutritional 
disorders

0 0 0 0

Psychiatric disorders 1 5 6 5.1
nervous system disorders 0 0 0 0
Other symptoms 0 1 1 0.8
Others 8 24 32 27.1
Total 30 88 118
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Table 5 Frequency of specific application site reactions that led 
to discontinuation (n=74)

Main reason for 
discontinuation

Male Female Total Frequency of 
discontinuing 
rivastigmine (%)

contact dermatitis 15 41 56 75.7
Pruritus 4 12 16 21.6
erythema 0 2 2 2.7
Total 19 55 74

rivastigmine patch, measures to prevent ADEs must be 

started at the initial use.

Slightly more patients discontinued in our study (37.8%) 

compared to Nakamura et al’s10 report, where 23.9% patients 

discontinued in the 3-step titration group. Of the 118 patients 

who discontinued rivastigmine patch application due to 

ADEs, 74 patients (62.7%) did so due to cutaneous appli-

cation site reactions; 29.7% of these patients discontinued 

application at a dose of 4.5 mg, while 50.0% of patients did 

so at a dose of 9 mg. These results indicate that for some 

patients, rashes, sores, and other manifestations of contact 

dermatitis occur even at low doses early in treatment, and 

thus patients are unable to continue treatment and reach the 

effective (maintenance) dose.

In a study by Kudo et al11 in which many AD patients 

demonstrated asteatosis, rivastigmine patch application was 

considered to increase patients’ susceptibility to contact 

dermatitis. However, 1 week of pretreatment skin care with 

heparinoid-containing moisturizers improved rivastigmine 

patch medication persistence; this effect has however been 

reported to be insufficient.12

One conceivable reason that AD patients are unable 

to comply with rivastigmine treatment is that they do not 

understand the objective of patch application and cannot 

bear application site reactions, and so they remove the patch. 

Nevertheless, there might be underlying communication 

Table 6 Doses at the time of discontinuation due to cutaneous 
application site reactions (n=74)

Dose Male Female Total Frequency of 
discontinuing 
rivastigmine (%)

4.5 mg 5 17 22 29.7
9.0 mg 10 27 37 50.0
13.5 mg 4 6 10 13.5
18.0 mg 0 5 5 6.8
Total 19 55 74

Note: Patch size: 4.5 mg =2.5 cm2, 9.0 mg =5.0 cm2, 13.5 mg =7.5 cm2, 
18.0 mg =10.0 cm2.

problems, for example, AD patients may not notice or com-

plain of erythema, an early symptom of cutaneous applica-

tion site reactions. These problems suggest that pharmacists 

should communicate continuously with rivastigmine patch 

users and their families from the start of application and 

must confirm the manifestation of dermal symptoms and 

application site erythema at an early stage. It may be pos-

sible to reach the effective dose of rivastigmine and ensure 

medication persistence with rivastigmine patch application by 

constantly examining the application site and taking proactive 

measures to avoid exacerbating contact dermatitis.

Issues for future study include identifying patients and 

sites susceptible to contact dermatitis, and skin protection 

measures for such patients. First, it is necessary to examine 

the general status and the skin at the site in patients who 

develop cutaneous application site reactions to determine 

the correlation between skin moisture retention and the 

manifestation of application site reactions, and to examine 

the effects of prophylactic application of topical prepara-

tions such as steroid hormone-containing ointments and 

heparinoid-containing moisturizers on the manifestation of 

rivastigmine patch application site reactions and continuation 

of treatment. Furthermore, we hope to provide measures for 

preventing ADEs resulting from rivastigmine patch applica-

tion, including early detection and treatment of ADEs, and 

ensuring continued treatment.

Conclusion
Approximately 60% of patients who used the rivastigmine 

patch developed application site reactions, suggesting dif-

ficulty in increasing the dose to the effective dose and in 

continuing application. Pharmacists and other providers 

can contribute to improving rivastigmine patch continua-

tion rates by observing the status of the skin when patients 

begin applying the patch and by taking proactive measures 

to prevent and respond to ADEs.

Disclosure
The authors report no conflicts of interest in this work.
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