
1. Introduction

Among older adults, Alzheimer disease (AD) is a worldwide

health problem that causes functional disorders in memory, cog-

nition, learning, behavior, and attention.1�3 Cholinergic neurons

are deficient in patients with AD.2,3 Rivastigmine is a new-generation

agent that compensates for the lack of acetylcholine secretion in

AD.2�5 The Food & Drug Administration approved the rivastigmine

patch6 in July 2007. However, the adverse drug reactions that occur

in less than 5% of cases clinically are less attractive. The changes in

blood pressure and heart rate induced by cholinesterase inhibitor

(ChEI) have rarely been described.7,8 We report a patient who ex-

hibited cholinergic-associated symptoms of nausea, vomiting, and

high blood pressure induced by the larger dose of rivastigmine patch.

2. Case report

The patient was an 83 year-old, 35.7 kg woman without other

known underlying diseases in addition to AD. Because of slowly pro-

gressive memory and cognitive impairment since 2007, she was

regularly treated with a rivastigmine patch in the neurology out-

patient department (OPD). She was treated with rivastigmine patch

(4.6 mg/24 h) for AD on April 10, 2016 because she was scored

53/100 down from 60 on the Cognitive Abilities Screening Instru-

ment, and 12/30 down from 21 on the Mini-Mental State Exam-

ination since September 2014. However, she lost to OPD follow-up

since November 11, 2016. On July 2017, she returned to receive a

4.6 mg/24 h patch for 30 days. Her dose increased to 9.5 mg/24 h on

August 11, 2017.

By reviewing National Health Insurance PharmaCloud, this

patient had no medication of hypertension before and had ever a

visit at Family Medicine OPD on September 26, 2017, when she was

found to have hypertension with 171/87 mmHg at that time. Anti-

hypertension medication (Valsartan/hydrochlorothiazide 80/12.5

mg) as needed (prn) was prescribed by the family physician. On

October 10, 2017, she suffered from nausea, vomiting, dizziness,

and falling down and was sent to emergency room (ER). In the ER,

her hypertensive emergency (blood pressure: 217/142 mmHg) was

found. Her body temperature was 36.4 �C, pulse rate was 101 bpm,

respiratory rate was 20/minute, and pulse oximetry was 100% while

breathing ambient air. Other physical examinations, blood tests for

complete blood count, and renal (creatinine level: 0.76 mg/dL, nor-

mal range, 0.50–0.90 mg/dL) and liver function (alanine amino-

transferase: 13 U/L, normal range 15–30 U/L) findings were unre-

markable. Concerning the fall, she underwent brain computed to-

mography which showed a suspected old fracture of the right

maxillary sinus wall and right zygomatic arch. After immediate man-

agement with intravenous metoclopramide 10 mg, oral nifedipine

10 mg, diphenidol 25 mg, and simethicone 40 mg, she was dis-

charged in a stable condition 4 hours later.

On October 12, 2017, she was followed up at the Geriatrics OPD

for dizziness and high blood pressure. After discontinuing the ri-

vastigmine patch in the following one-month visit and oral nifedipine

10mg prn was administered, her symptoms improved and her blood

pressure returned within normal limits (within 80–110/60–70 mmHg).

Afterwards, she was resumed with a lower dose rivastigmine patch

(4.6 mg/24 h) without discomfort. We calculated the ADR probability
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S U M M A R Y

Aging has become an important issue in Taiwan, dementia and medication problems are important

issues among older people. Alzheimer’s disease (AD) is a common cause of dementia. A new treat-

ment in the form of the rivastigmine patch (Exelon
�

) is used to overcome deficits in the cholinergic

system of patients with AD. We report a case of an uncommon adverse effect of high blood pressure

caused by increasing dosage of cholinesterase inhibitor (ChEI) and postulated that ChEIs increase

arterial blood pressure by acting through central muscarinic receptor type 1 and type 2. Attentions of

rare side effects and treatment of unwanted complications are crucial after the prompt recognition of

the symptoms or signs of hypertension induced by the rivastigmine patch.
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using the scale designed by Naranjo et al.9 in this patient, and found

that the hypertension was a probable consequence of the ri-

vastigmine patch (Naranjo score: 6). We strongly suspected that the

relative excessive doage of rivastigmine from the patch might be

related to the hypertension.

3. Discussion

Based on previous studies, the ADRs of rivastigmine patches are

dose related.6,10 The rate of hypertension as an adverse drug

reaction (ADR) increased to 3.7% from 2.5% after increasing the

dose (13.3 mg/24 h compared with 9.5 mg/24 h) in a 24-week

double-blind treatment phase.6,10 This ADR does not persist during

weeks 24–48 of a treatment phase.6 Nonetheless it is not unrea-

sonable to recognize high blood pressure can be induced by larger

dose rivastigmine patches. In mouse model, ChEIs were shown to act

centrally, facilitating the low-frequency domains of blood pressure

variability, like a pressor response.8 The parasympathetic effect is

potentiated and saturated which lead to an increase in sympathetic

tone, and high blood pressure, especially during the diastolic phase.

Central muscarinic type 1 (M1) and M2 activation were believed to

trigger the high blood pressure in rat models.7 Once the larger dose

of rivastigmine is applied, the additional amount of rivastigmine via

the altered metabolic process may induce unresolved saturation

effect.7,11 After the repeated exposure to the double dose, namely

overdose proportional to exposure in the simulated concentration-

time profiles, high concentration may occur.11 Patients with ADRs

displayed carbamate-like toxicity with cholinergic features of the

muscarinic type, i.e., salivation and vomiting, and of the nicotinic

type, i.e., hypertension when repeated high-dose rivastigmine

patches were applied.12,13

Furthermore, the site application of a rivastigmine patch ex-

hibits different pharmacokinetics. Application to the upper arm,

chest, and upper back demonstrated better bioavailability than that

to the abdomen and lateral thighs (i.e., the maximum concentration

fluctuates).14 Rivastigmine patch at a dose of 9.5 mg/24 h provides

exposure comparable to the highest capsule dose (6 mg, twice

daily).15 It also has excellent pharmacokinetics with a peak plasma

concentration of 8.7 ng/mL and slow absorption rate of 8.1 h.4

However, the elimination half-life is 3.2–3.9 h,13 the total elimina-

tion time is approximate 20 h. Whether the previous application of a

rivastigmine patch affects the normal metabolic pathway remains

unclear.11

In one study, high-dose rivastigmine patches (� 17.4 mg/24 h)

were not recommended in the highly susceptible patients.11 Even

though the daily dose of the patch didn’t exceed 17.4 mg/24 h, our

reported case is an underweight (35.7 kg), old aged woman whose

rivastigmine concentration might be higher. Based on the above

description, the accumulated amount of rivastigmine in the human

body can be related to occurrence of hypertension. Inconsistent

conclusions of basic research existed concerning whether blood

pressure increases as heart rate changes.7,8 Although no clinically

studies have examined the association between ChEIs and human

blood pressure,7 we present a case of use of the rivastigmine patch

and resulted in hypertension, especially at a higher dose. Closely

monitoring of blood pressure is recommended for patients using

ChEIs.7

Declaration

This study was not sponsored by any external sources. All authors

had no potential financial and non-financial conflicts of interest.

References

1. Darreh-Shori T, Jelic V. Safety and tolerability of transdermal and oral

rivastigmine in Alzheimer’s disease and Parkinson’s disease dementia.

Expert Opin Drug Saf. 2010;9:167�176.

2. Polinsky RJ. Clinical pharmacology of rivastigmine: A new-generation

acetylcholinesterase inhibitor for the treatment of Alzheimer’s disease.

Clin Ther. 1998;20:634�647.

3. Spencer CM, Noble S. Rivastigmine. A review of its use in Alzheimer’s

disease. Drugs Aging. 1998;13:391�411.

4. Kurz A, Farlow M, Lefevre G. Pharmacokinetics of a novel transdermal

rivastigmine patch for the treatment of Alzheimer’s disease: A review. Int

J Clin Pract. 2009;63:799�805.

5. Lefevre G, Pommier F, Sedek G, et al. Pharmacokinetics and bio-

availability of the novel rivastigmine transdermal patch versus rivas-

tigmine oral solution in healthy elderly subjects. J Clin Pharmacol.

2008;48:246�252.

6. U.S. Food & Drug Administration. Exelon Patch Approval Package; Wash-

ington, D.C., US: U.S. Food and Drug Administration; 2007. Available at

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2007/022083_

exelon_toc.cfm. Accessed October 5, 2018.

7. Masuda Y. Cardiac effect of cholinesterase inhibitors used in Alzheimer’s

disease--From basic research to bedside. Curr Alzheimer Res. 2004;1:

315�321.

8. Milutinovic S, Murphy D, Japundzic-Zigon N. Central cholinergic mod-

ulation of blood pressure short-term variability. Neuropharmacology.

2006;50:874�883.

9. Naranjo CA, Busto U, Sellers EM, et al. A method for estimating the prob-

ability of adverse drug reactions. Clin Pharmacol Ther. 1981;30:239�245.

10. Farlow MR, Grossberg GT, Sadowsky CH, et al. A 24-week, randomized,

controlled trial of rivastigmine patch 13.3 mg/24 h versus 4.6 mg/24 h in

severe Alzheimer’s dementia. CNS Neurosci Ther. 2013;19:745�752.

11. Nozaki S, Yamaguchi M, Lefevre G. Pharmacokinetic modeling to simu-

late the concentration-time profiles after dermal application of rivas-

tigmine patch. J Pharm Sci. 2016;105:2213�2221.

12. Lee DH, Choi YH, Cho KH, et al. A case of rivastigmine toxicity caused by

transdermal patch. Am J Emerg Med. 2011;29:695.e1�695.e2.

13. Suzuki Y, Kamijo Y, Yoshizawa T, et al. Acute cholinergic syndrome in a

patient with mild Alzheimer’s type dementia who had applied a large

number of rivastigmine transdermal patches on her body. Clinl Toxicol

(Phila). 2017;55:1008�1010.

14. Lefevre G, Sedek G, Huang HL, et al. Pharmacokinetics of a rivastigmine

transdermal patch formulation in healthy volunteers: Relative effects of

body site application. J Clin Pharmacol. 2007;47:471�478.

15. Cummings J, Lefevre G, Small G, et al. Pharmacokinetic rationale for the

rivastigmine patch. Neurology. 2007;69:S10�S13.

364 C.-C. Huang et al.


