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Kontext: Donepezil je inhibitor acetylcholinesterdzy pouzivany v péc¢i o nemocné s Alzheimerovou choro-
bou. Uvedena latka sice zmirfiuje klinické symptomy, ale nese s sebou riziko vzniku ortostatické hypotenze
a bradykardie. Pozornost je tieba vénovat nepfilis castému vzniku tézké bradyarytmie po vysazeni done-
pezilu. Dosud nebyly publikovany zadné kazuistiky na téma tézkych bradyarytmii po vysazeni donepezilu.
Popis pfipadu: Uvadime piipad 33leté Zeny s opakovanymi mdlobami v anamnéze; trpi demenci a pravidel-
né uziva donepezil. Prodélala epizodu tézké bradyarytmie s hodnotou 45 uderd za minutu pfi aplikovani
dopaminu v dévce 5 pg/kg/min, kterd neodpovidala na podani atropinu. Vysazeni donepezilu nevedlo k vy-
mizeni asymptomatické bradykardie. ProtoZe pouziti docasné kardiostimulace stav pacientky zlepsilo, byl ji
implantovan trvaly kardiostimulator.
Zavéry: Tento pfipad jednoznacné ukazuje na souvislost mezi uzivdnim donepezilu a tézkou bradyarytmii
u pacientd s demenci. Kazuistika zdUrazriuje naro¢nost zvladani nezadoucich Ucink( a vyplyva z ni, ze vy-
sazeni donepezilu a zahéjeni anticholinergni 1é¢by nemusi vzdy postacovat; v takovém pfipadé je nutno
pacientovi implantovat kardiostimulator.

© 2025, CKS.

ABSTRACT

Background: Donepezil is an acetylcholinesterase inhibitor used in Alzheimer’s disease management. It im-
proves clinical symptoms but carries risks of orthostatic hypotension and bradycardia. Uncommon severe
bradyarrhythmias post-discontinuation deserve attention. In addition, there have been no previous case
reports regarding severe bradyarrhythmias post donepezil discontinuation.

Case presentation: We report a case of a 33-year-old woman with a history of recurrent fainting. She has
dementia and regularly takes donepezil. She experienced severe bradyarrhythmia with heart rate of 45
beats per minute regular on dopamine 5 pg/kg/min and unresponsive to atropine. The discontinuation of
donepezil did not improve asymptomatic bradycardia. The use of temporary pacemaker (TPM) improved the
patient’s condition, then permanent pacemaker (PPM) was implanted.

Conclusions: This case report highlights donepezil's link to severe bradyarrhythmia in dementia patients. It
stresses the challenges in managing adverse effects, suggesting that stopping donepezil and anticholinergic
therapy may not always be sufficient and pacemaker implantation may be required.
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Background

Donepezil is a commonly prescribed acetylcholinesterase
inhibitor used in the management of Alzheimer’s disease.’
Its primary function is to enhance cholinergic neurotran-
smission by inhibiting the breakdown of acetylcholine,
thereby improving cognitive function in patients with
dementia.? The adverse reactions commonly experienced
by more than 10% of individuals taking donepezil inclu-
de nausea, diarrhea, insomnia, vomiting, muscle cramps,
fatigue, and anorexia. On the other hand, less common
adverse effects, occurring in 1-10% of cases, encompass
insomnia, emesis, gastritis, hypertension, syncope, brady-
cardia, chills, generalized coldness, pain, dizziness, abnor-
mal gait, confusion, fatigue, diaphoresis, abdominal pain,
bloating, and constipation.® This case report highlights
an unusual and previously unreported manifestation of
donepezil-related adverse effects, involving the develop-
ment of persistent severe bradyarrhythmia in a dementia
patient following drug discontinuation.

Case presentation

A 33-year-old woman, referred from a local government
hospital, came to the emergency room with complaints of
frequent weakness for the last 5 months. The patient had
a history of recurrent fainting. Prior to fainting, she expe-
rienced dizziness. The patient had never previously had
similar symptoms. There were no complaints of shortness
of breath, typical chest pain, palpitations, or similar pre-
vious episodes. The patient did not experience dyspnea
on exertion (DOE), paroxysmal nocturnal disease (PND),
orthopnea, or swelling. She had dementia and regular-
ly took donepezil 5 mg, with no other medications. BMI
was measured at 25.39, indicating overweight. The pati-
ent denied having hypertension, diabetes mellitus, heart
disease, or neurological conditions. While at the referring
hospital, the patient received 2 ampoules of Sulfas Atro-

Fig. 1 - Chest X-ray on initial presentation showing prominent CTR
68%. CTR - cardiothoracic ratio.

pine, but there was no change in the patient’s heart rate
and clinical conditions.

On presentation, the patient had a GCS of 456, blood
pressure of 111/67 mmHg, heart rate of 45 beats per min-
ute regular on dopamine 5 pg/kg/min, respiratory rate of 18
breaths per minute, SpO, of 99% on room air, and a tem-
perature of 36.5 °C. Upon auscultation of the heart, single
regular S1 and S2 were heard, and no murmurs or gallops
were found. Laboratory test results of the patient upon ar-
rival at the emergency room are provided in Table 1.

The chest X-ray showed a prominent cardiothoracic ra-
tio of 68% and no infiltrates were found (Fig. 1). The EKG
results from the referring hospital revealed sinus arrest
with junctional escape rhythm at 51 beats per minute,
normal axis, and clockwise rotation with horizontal axis
(Fig. 2). Transthoracic echocardiography (TTE) examina-
tion revealed dilatation in the left atrium and right atri-
um. Valve examination revealed qualitatively mild aortic

Table 1 - Laboratory work-up

Laboratory param-
eter

Patient’s results

Normal range

Hb 14.7 g/dI 13-18

WBC 7.76 k/uL 4-11

Thrombocyte 221 k/uL 140-440

Natrium (Na) 140 mmol/l 135-145

Kalium (K)/potassium 3.2 mmol/I 3.5-5.0

Chloride (Cl) 107 mmol/l 98-107

Calcium (Ca) 9.1 mg/dL 8.5-10.5

Magnesium (Mg) 2.2 mg/dL 1.8-2.4

BUN 6.3 mmol/L 2.1-85

Creatinine 0.6 mg/dL 0.6-1.1

Random blood sugar 191 mg/dL <200

SGOT 34 U/L 5-40

SGPT 14 U/L 7-56

Albumin 4.3 g/dL 34-54

CRP 1.16 mg/dL <0.3

TSH 0.7530 pUl/mL ~ 2-12 years: 0.64-6.27
12-18 years: 0.51-4.94
>18 years: 0.55-4.78

Free T4 0.99 ng/mL 1-23 months: 0.94-1.44
2-12 years: 0.86-1.4
13-20 years: 0.83-1.43

T3 0.63 ng/mL 0.35-1.93

Procalcitonin 0.02 ng/mL <0.05: healthy
>0.05 - <0.5: local infection
>0.5 - <2: systemic infection
>2 — <10: severe sepsis
>10: septic shock

Blood sedimentation 9 mm 0-20

rate

ANA test 15.7 AU/mL <40.0: negative
>40.0: positive

Anti ds.DNA 0.5 IU/mL <30.0: negative

>30.0: positive
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Fig. 2 - ECG on initial presentation.
1 jeh ¥ wl

i ———— e (T T T

-

Fig. 3 - ECG after TPM installation.

regurgitation, trivial tricuspid regurgitation, and trivial
pulmonary regurgitation. No signs of effusion or conges-
tion were found.

The patient was diagnosed with symptomatic brady-
cardia, atrial fibrillation with slow ventricular response,
and hypokalemia (3.1 mmol/l). The consumption of done-
pezil was also stopped and supervised by a nurse. A KCl
drip of 40 mEg/100 cc over 3 hours via a central venous
catheter (CVC) was administered to correct hypokalemia,
but symptoms were still present. A temporary pacemaker
(TPM) was implanted, and the dopamine pump was dis-
continued. After the TPM was placed, vital signs in nor-

mal limits with pacemaker rhythm, the patient had no
symptoms and was under observation (Fig. 3).

However, asymptomatic bradycardia is persistent after
72 hours of donepezil discontinuation. After 72 hours of
discontinuing donepezil consumption, the patient’s heart
rate did not change significantly. When attempting to
remove the TPM, an EKG showed sinus arrest with junc-
tional escape rhythm at 45 beats per minute, normal
frontal axis, clockwise rotation of the horizontal axis,
T-wave inversion in leads V-V, with prominent U wave
(Fig. 4). The patient’s potassium level became 3.7 mmol/I
(normal). The patient experienced a weight loss of 10 kg
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Fig. 4 - Comparison of ECG during TPM installation and TPM removal.

Table 2 - Similar published casereports

Number of cases
or sex/age

Female/79

Male/84

Female/74

Male/90

Female/87

Female/96

Sign

and symptoms
Letargy, vomiting,
HR 56 bpm, pale
skin, diaphoretic

Nausea, vomiting,
diarrhea, fatigue,
excessive sweat-
ing, disorientation,
HR 50 bpm, QTc
prolongation

Nausea, vomiting,
drowsiness, flush-
ing, diarrhea

HR 36 bpm,
advanced 2: 1
atrioventricular
block and QT
prolongation

Syncope, nausea,
vomiting, HR 40
bpm, QT prolonga-
tion

Difficult to
awaken,
diaphoretic,
altered mental
status, abdominal
pain, HR 64 bpm

Donepezil
dose

50 mg

35 mg

45 mg

5-10 mg

5-10 mg

Treatment

3 mg of atropine
injection

0.5 mg of
atropine
injection

No treatment

The patient’s
donepezil was
discontinued

and 30 mg of
orciprenaline was
administered

30 mg of orci-
prenaline

Electrolyte
correction,
ciprofloxacin and
metronidazole
for colitis, 3 mg
of glucagon
injection

Outcomes

Returned to baseline by day
two in the hospital

The patient’s bradycardia
and QTc prolongation
resolved, and the patient
returned home after six days
in the hospital

Returned to baseline after
stopping donepizil

By the fifth day, the patient’s
ECG and other symptoms
had normalized

On the fifth day, the done-
pezil was discontinued, and
her heart rate increased to
55 BPM. On day 18, the QT
prolongation resolved

The patient was discharged
on day six with two more
days of antibiotic therapy
(ciprofloxacin and metroni-
dazole) and complete resolu-
tion for her symptoms

Case link

Donepezil overdose: a
tenfold dosing error - Pub-
Med (nih.gov)®

Cardiotoxic overdose
treated with intravenous
fat emulsion and high-do-
se insulin in the setting of
hypertrophic cardiomyo-
pathy - PubMed (nih.gov)’

Donepezil overdose - Pub-
Med (nih.gov)?

Donepezil-induced adver-
se side effects of cardiac
rhythm: 2 case reports of
atrioventricular block and
Torsade de Pointes - Pub-
Med (nih.gov)®

Encephalopathy from
unintentional donepezil
and memantine ingestion
- PubMed (nih.gov)

Suspected donepezil
toxicity: A case report -
PMC (nih.gov)"
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(BMI 21.48). The patient was finally put on PPM because
she remained symptomatic even though donepezil was
discontinued. This decision took into consideration the
patient’s good quality of life and other health conditions.
Patient was discharged from the hospital and had routine
check-ups at the polyclinic in good condition for 2 months
later.

Discussion

Bradyarrhythmias are characterized by an abnormally
slow heart rate, fewer than 60 beats per minute (bpm).*
Bradyarrhythmias can reflect normal physiologic respon-
ses, as in sleeping, or reveal a number of rhythm disor-
ders, including sinus node dysfunction and AV conduction
disturbances.> Common causes of bradyarrhythmias en-
compass intrinsic cardiac diseases, electrolyte imbalances,
autonomic dysfunction, and pharmacological influences.*
Although rare, bradyarrhythmias may occur in dementia
patients taking donepezil at toxic and therapeutic doses,
and all of them are elderly patients (>60 years) (Table 2).
Bradycardia in older patients can occur due to the influ-
ence of an unstable autonomic nervous system so that
donepezil causes bradycardia more easily in geriatrics,
but uniquely in this case it occurred at a young age (33
years). This opens up insight that this condition can also
occur at a young age.

The pathophysiological mechanisms underlying brady-
arrhythmias in dementia patients following donepezil
discontinuation remain elusive. It is postulated that do-
nepezil’'s cholinergic enhancement may influence cardiac
conduction pathways, potentially leading to abnormal
rhythm disturbances.’? The patient’s bradycardia did not
change even though donepezil had been stopped for 72
hours. The half-life of donepezil is 70 hours."” The altered
pharmacodynamics of aging can cause up to a 17% de-
crease in clearance of donepezil in older adults and result
in higher serum levels of donepezil.” In a randomized,
open-label, real-world comparative trial, adverse effects
accounted for 73.1% of discontinuations of donepezil,
galantamine, and rivastigmine.® The adverse events listed
as cardiovascular (CV) were “fast or slowed heart rate”,
and “irregular heartbeat”, and the total CV adverse ef-
fects ranged from 6.5% for galantamine to 12.2% for riv-
astigmine. Other adverse events listed under other cate-
gories may have had, at least in part, an unrecognized CV
contribution. Examples include fainting, dizziness, falls,
and fatigue. The overall rates of discontinuation after the
18-week trial were 38.8% for donepezil, 53% for galan-
tamine, and 58.7% for rivastigmine.'

Donepezil, by inhibiting acetylcholinesterase, increases
synaptic levels of acetylcholine, thereby enhancing cho-
linergic signaling throughout the body. In dementia pa-
tients, this augmentation of cholinergic activity might
exert a compensatory effect on cardiac autonomic reg-
ulation, potentially mitigating the occurrence of brady-
arrhythmias. Conversely, abrupt cessation of donepezil
could lead to a sudden decline in cholinergic tone, pre-
disposing individuals to bradyarrhythmias. Cholinesterase
inhibitors may have vagotonic effects on the sinoatrial
and atrioventricular nodes. This effect may manifest as

bradycardia or heart block in patients both with and
without underlying cardiac conduction abnormalities.™
Additionally, potential interactions with other drugs
commonly used in dementia management, such as anti-
psychotics or antiarrhythmic agents, could exacerbate the
risk of bradyarrhythmias." The patient did not complain
of abdominal pain, but experienced weight loss. The
weight loss and potential decrease in nutrition may have
resulted in an increase in serum concentrations of done-
pezil as this medication has a large volume of distribution
and is 96% protein bound.?

The patient was found to have low potassium levels (3.1
mmol/l). Potassium ions play a crucial role in maintaining
the resting membrane potential and action potential of
cardiac myocytes. Reduced extracellular potassium levels
can lead to membrane hyperpolarization, which in turn
prolongs the duration of the cardiac action potential.
This prolongation can manifest as delayed depolarization
of cardiac cells, resulting in slowed conduction through
the cardiac conduction system and predisposing individu-
als to bradyarrhythmias."> However, after correction for
potassium, bradycardia was still persistent.

Donepezil overdose has been shown to result in pro-
found sinus bradycardia, which is reversible with atro-
pine.” However, in this patient bradycardia still occurred
after injection of 2 ampoules of atropine and potassium
correction. So a TPM was installed with a regular heart
rate of 70x/minute. The patient was treated for four
days. When the TPM was removed, an ECG showed si-
nus arrest with junctional escape rhythm at 45 beats
per minute, normal frontal axis, clockwise rotation of
the horizontal axis, T-wave inversion in leads V-V, with
prominent U wave. The use of TPM is continued to keep
the patient’s heart rate stable. Because the understand-
ing of the development of bradycardia, syncope, and
other adverse effects of AChE inhibitor use is incomplete,
there are few guidelines regarding the management of
patients on or being considered for placement on these
agents." The suggestions for managing possible AChE in-
hibitor CV side effects include monthly pulse checks and
symptom monitoring. If bradycardia is noted (<50 bpm)
or if syncope or seizures are reported, the investigation
of all possible causes is recommended before attributing
these signs to AChE inhibitors."

This study has a limitation. It is important to note that
study’s findings are based on a single patient, limiting its
generalizability to broader populations of dementia pa-
tients or those discontinuing donepezil therapy.

Conclusion

This case report highlights the relationship between do-
nepezil consumption and the incidence of severe brady-
arrhythmia in a young patient without any cardiovascular
risk disease and risk factors, that are persistent even af-
ter discontinuation of donepezil. Permanent pacemaker
(PPM) installation should be considered in cases with
persistent severe symptoms. Further research is needed
to understand better the mechanisms and improve tre-
atment strategies for adverse events related to donepezil
in dementia patients.



O. W. Firmansyah et al.

65

Conflict of interest
Nothing to declare

Funding
None

Ethical statement
None.

Informed consent

The authors hereby grant permission to reproduce ma-
terials from our work for the purpose of dissemination,
distribution, and academic or educational use. We have
obtained consent from the patient to publish this infor-
mation anonymously.

Availability of data and material
The authors confirm that the data supporting the find-
ings of this study are available within the article.

Authors' contributions

OWF and BBD were responsible for drafting, literature
review, and editing of the manuscript. RJ, CFA, PBT, and
EP were responsible for literature review and editing. All
authors approved the final version of paper.

Acknowledgements
We would like to express our deepest appreciation to Air-
langga University cardiology staff and the the patient.

References

1. Kumar A, Gupta V, Sharma S. Donepezil. [Updated 2023 Aug
17]. Online. In: StatPearls. Treasure Island (FL): StatPearls
Publishing; 2025 Jan-.

2. Lane RM, Darreh-Shori T. Understanding the beneficial and
detrimental effects of donepezil and rivastigmine to improve
their therapeutic value. J Alzheimers Dis 2015;44:1039-1062.

3. Product information. Aricept (Donepezil hydrochloride) tablet.
Woodcliff Lake, NJ: Eisai Co., Ltd; February 2012.

4. Dresing TJ, Wilkoff BL. Bradyarrhythmias. Curr Treat Options
Cardiovasc Med 2001;3:291-298.

5. Campbell NL, Perkins AJ, Gao S, et al. Adherence and
Tolerability of Alzheimer’s Disease Medications: A Pragmatic
Randomized Trial. ] Am Geriatr Soc 2017;65:1497-1504.

20.

Shepherd G, Klein-Schwartz W, Edwards R. Donepezil
overdose: a tenfold dosing error. Ann Pharmacother
1999;33:812-815.

Stellpflug SJ, Fritzlar SJ, Cole JB, et al. Cardiotoxic overdose
treated with intravenous fat emulsion and high-dose
insulin in the setting of hypertrophic cardiomyopathy.

J Med Toxicol 2011;7:151-153.

Greene YM, Noviasky J, Tariot PN. Donepezil overdose.

J Clin Psychiatry 1999;60:56-57.

Tanaka A, Koga S, Hiramatsu Y. Donepezil-induced
adverse side effects of cardiac rhythm: 2 cases report of
atrioventricular block and Torsade de Pointes. Intern Med
2009;48:1219-1223.

Thornton SL, Clark RF. Encephalopathy from unintentional
donepezil and memantine ingestion. Pediatr Emerg Care
2014;30:649-650.

. Thornton SL, Clark RF. Encephalopathy from unintentional

donepezil and memantine ingestion. Pediatr Emerg Care
2014;30:649-650.

Cacabelos R. Donepezil in Alzheimer’s disease: From
conventional trials to pharmacogenetics. Neuropsychiatr
Dis Treat 2007;3:303-333.

. Wung SF. Bradyarrhythmias: Clinical Presentation,

Diagnosis, and Management. Crit Care Nurs Clin North Am
2016;28:297-308.

By the 2019 American Geriatrics Society Beers Criteria®
Update Expert PanelAmerican Geriatrics Society 2019
Updated AGS Beers Criteria® for Potentially Inappropriate
Medication Use in Older Adults. J Am Geriatr Soc
2019;67:674-694.

. Young, S, Chung E, Chen MA. Cardiovascular Complications

of Acetylcholinesterase Inhibitors in Patients with
Alzheimer’s Disease: A Narrative Review. Ann Geriatr Med
Res 2021;25:170-177.

Isik AT, Soysal P, Stubbs B, et al. Cardiovascular Outcomes
of Cholinesterase Inhibitors in Individuals with Dementia:
A Meta-Analysis and Systematic Review. J Am Geriatr Soc
2018;66:1805-1811.

Kardalas E, Paschou SA, Anagnostis P, et al. Hypokalemia:
a clinical update. Endocr Connect 2018;7:R135-R146.

Yano H, Fukuhara Y, Wada K, et al. [A case of acute
cholinergic adverse effects induced by donepezil overdose:
a follow-up of clinical course and plasma concentration of
donepezil]. Rinsho Shinkeigaku 2003;43:482-486. Japanese.
Gill SS, Anderson GM, Fischer HD, et al. Syncope and

its consequences in patients with dementia receiving
cholinesterase inhibitors: a population-based cohort study.
Arch Intern Med 2009;169:867-873.

Rowland JP, Rigby J, Harper AC, Rowland R. Cardiovascular
monitoring with acetylcholinesterase inhibitors: a clinical
protocol. Adv Psychiatr Treat 2007;13:178-184.



