
Circulation Reports Vol.3, September 2021

556 KAMBAYASHI R et al.

Circulation Reports
Circ Rep 2021; 3: 556 – 557
doi: 10.1253/circrep.CR-21-0086

models for predicting drug-induced Torsades de pointes in 
patients with remodelled hearts. Br J Pharmacol 2008; 154: 
1528 – 1537.

12. Johannesen L, Vicente J, Mason JW, Sanabria C, Waite-Labott 
K, Hong M, et al. Differentiating drug-induced multichannel 
block on the electrocardiogram: Randomized study of dofetilide, 
quinidine, ranolazine, and verapamil. Clin Pharmacol Ther 2014; 
96: 549 – 558.

13. Hagiwara-Nagasawa M, Kambayashi R, Goto A, Nunoi Y, 
Izumi-Nakaseko H, Takei Y, et al. Cardiohemodynamic and 
arrhythmogenic effects of the anti-atrial fibrillatory compound 
vanoxerine in halothane-anesthetized dogs. Cardiovasc Toxicol 
2021; 21: 206 – 215.

14. Antzelevitch C, Shimizu W, Yan GX, Sicouri S, Weissenburger 
J, Nesterenko VV, et al. The M cell: Its contribution to the ECG 
and to normal and abnormal electrical function of the heart. J 
Cardiovasc Electrophysiol 1999; 10: 1124 – 1152.

Ryuichi Kambayashi, BSc
Ai Goto, BSc

Hiroko Izumi-Nakaseko, PhD
Akio Matsumoto, MD, PhD

Atsushi Sugiyama, MD, PhD
Department of Pharmacology (R.K., A.G., H.I.-N., A.S.),

Department of Aging Pharmacology (A.M., A.S.),
Faculty of Medicine, Toho University, Tokyo, Japan 

 3. 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.

 4. Takaya T, Okamoto M, Yodoi K, Hata K, Kijima Y, Nakajima 
H, et al. Torsades de pointes with QT prolongation related to 
donepezil use. J Cardiol 2009; 54: 507 – 511.

 5. Hadano Y, Ogawa H, Wakeyama T, Iwami T, Kimura M, 
Mochizuki M, et al. Donepezil-induced Torsades de pointes 
without QT prolongation. J Cardiol Cases 2013; 8: e69 – e71.

 6. Kitt J, Irons R, Al-Obaidi M, Missouris C. A case of donepezil-
related Torsades de pointes. BMJ Case Rep 2015; 2015: 
bcr2015211900.

 7. Gurbuz AS, Ozturk S, Acar E, Efe SC, Akgun T, Kilicgedik A, 
et al. Acquired long QT syndrome and Torsades de pointes 
related to donepezil use in a patient with Alzheimer disease. 
Egypt Heart J 2016; 68: 197 – 199.

 8. Vogel SM, Mican LM, Smith TL. Donepezil-induced QTc 
prolongation: A case report. Ment Health Clin 2019; 9: 128 – 132.

 9. Kuwahata S, Takenaka T, Motoya T, Masuda K, Yonezawa H, 
Shinchi S, et al. Effect of QT prolongation in patients taking 
cholinesterase inhibitors (donepezil) for Alzheimer’s disease. Circ 
Rep 2021; 3: 115 – 121.

10. Hagiwara-Nagasawa M, Kambayashi R, Goto A, Nunoi Y, 
Izumi-Nakaseko H, Chiba K, et al. Analysis of electropharma-
cological and proarrhythmic effects of donepezil using the 
halothane-anesthetized intact dogs and the conscious chronic 
atrioventricular block ones. Naunyn Schmiedebergs Arch 
Pharmacol 2021; 394: 581 – 589.

11. Sugiyama A. Sensitive and reliable proarrhythmia in vivo animal 

of drug-associated Torsade de pointes.
In our study, we investigated the correlation between 

patients’ background characteristics or blood biochemical 
findings and the corrected QT (QTc) interval in patients 
taking donepezil. On univariate analysis, QTc was associ-
ated with hemoglobin, serum calcium concentration, and 
the estimated glomerular filtration rate (eGFR). On multi-
variate analysis, serum potassium concentration and eGFR 
were significantly associated with QTc.1 However, as 
Kambayashi et al point out, it was difficult to predict 
which of the patients taking donepezil would have QTc 
prolongation.

The Tpeak-Tend interval serves as an index of transmural 
dispersion of repolarization.3 Prolongation of the Tpeak-Tend 
interval was previously demonstrated in patients with 
hypertrophic cardiomyopathy,4,5 and has been reported to 
be a risk factor for ventricular fibrillation in patients with 
Brugada syndrome.6 In addition, prolongation of the 
Tpeak-Tend interval was associated with an increased risk of 
sudden cardiac death.7

We agree with the suggestion of Kambayashi et al to 
measure and evaluate J-Tpeak and Tpeak-Tend to predict fatal 
arrhythmias in patients taking donepezil. However, there 
are some debatable points that need to be resolved in the 

We read with great interest the Letter to the Editor from 
Kambayashi et al. We thank them for their insightful 
comments regarding our recent article.1 In a previous 
study, these authors analyzed the effect of donepezil on the 
QT interval by separately measuring the early (J-Tpeak) and 
late (Tpeak-Tend) repolarization periods in canine models. 
Intravenous administration of 1 mg/kg donepezil hydro-
chloride significantly prolonged the corrected J-Tpeak, in 
addition to modestly prolonging Tpeak-Tend.2 Kambayashi 
et al suggested that, in donepezil-treated patients, simulta-
neous measurement of the early and late repolarization 
periods, along with the QT interval, may predict the onset 
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future. First, the previous study Kambayashi et al refer to 
was an animal experiment in canines, and it is unclear 
whether the results can be extrapolated to humans.2 Second, 
their study involved plasma concentrations that were 
30-fold higher than the clinically effective concentrations.2 
In that study, Kambayashi et al said that intravenous 
administration of donepezil hydrochloride at concentrations 
as high as 1 mg/kg may have reached toxicological concen-
trations that could induce respiratory arrest in the anesthe-
tized dogs.2 Further clinical studies within the effective 
plasma concentration range for humans are needed to 
prove this result in a clinical setting. Third, it is difficult to 
measure the QT interval separately for the early and late 
periods; it may not be easy for everyone to do. T-wave 
morphology has substantial changes, such as flattened or 
notched T-waves.8 In the study of Kambayashi et al, when 
the end of the T wave was unclear, the end was estimated 
using the monophasic action potential signal as a guide.2 
An ambiguous definition of the peak of the T-wave can 
cause large variations in measurements.8 Therefore, the 
objectivity of the measured values may not be maintained 
and may not be suitable for screening that needs to be 
performed within a short time. Automatic measurements 
of J-Tpeak and Tpeak-Tend intervals have already been 
reported,8 but are not yet commonly used. We hope that 
electrocardiograms will be equipped with automatic 
measurement of J-Tpeak and Tpeak-Tend intervals, and that 
screening will become widespread.
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