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Antiarrhythmic drugs require therapeutic drug monitoring (TDM) to avoid adverse effects such as proarrhythmia.
However, TDM is not necessarily used to adjust the dosage of antiarrhythmic drugs because there is a lack of informa-
tion regarding the therapeutic range of the serum concentration and the selection of patients who require TDM. The aim
of this review was to provide an overview of the pharmacogenetic information on the pharmacokinetics and drug
response of flecainide, a class Ic antiarrhythmic drug with a sodium channel-blocking effect. A population pharmacoki-
netic analysis revealed that the CYP2D6 genotype was a determining factor of the age-related decline in flecainide clear-
ance. Elderly patients show large interindividual variability of flecainide clearance because they have a more pronounced
effect of the CYP2D6 genotype and require more frequent monitoring of serum flecainide concentrations. Carriers of an
Asian-specific promoter haplotype B of the cardiac sodium channel gene (SCN5A4) more frequently achieve clinically
relevant flecainide efficacy even at lower concentrations. This suggests that the therapeutic range of serum flecainide con-
centrations is lower in SCN5A promoter haplotype B carriers than in the wild-type haplotype A homozygotes. The f1-
adrenergic receptor Gly389 polymorphism decreases the antiarrhythmic efficacy of flecainide when co-administered with
B-blockers. Carriers of Gly389 with co-administration of S-blockers may not achieve clinically relevant flecainide effica-
cy even when the serum flecainide concentrations are within the therapeutic range. These findings provide phar-
macogenetic information for the effective utilization of TDM in antiarrhythmic drug therapy.
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Fig. 1. Factors Influencing the Drug Target and Pharmacokinetics of Flecainide
Flecainide blocks cardiac sodium channels, and undergoes hepatic metabolism and renal excretion.
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Fig. 2. Relationships between Age and Oral Flecainide Clearance for CYP2D6 Homozygous Extensive Metabolizers (Hom-EMs)

(A), Heterozygous Extensive Metabolizers (Het-EMs) (B), and Intermediate Metabolizers and Poor Metabolizers (IMs/PMs) (C)

Solid and open circles represent male and female patients, respectively. The solid lines show the age-related decline of oral flecainide clearance predicted in the
final model for a typical male patient with an average body weight. Reproduced from Ref. 11).
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Dose-normalized Serum Flecainide Concentration versus Time after Dose in Middle-aged (<60 yr; A) and Elderly (=60 yr;
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—————— Hap A homozygotes ——Hap B carriers WTA/ABELDENST- (69% vs. 43%, Fig. 4).
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Fig. 4. Serum Concentration-cumulative Efficacy Rate
Curves for the Prevention of Supraventricular Arrhythmias
in Haplotype (Hap) A Homozygotes and Hap B Carriers

The cumulative efficacy rate was calculated as the percentage of patients
with a positive effect accumulated up to each serum flecainide concentration

in each patient group. Reproduced from Ref. 13).
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Fig. 5. Effects of the SCN54 Promoter Haplotype (Hap) on the ECG Data for Sinus Rhythm while under Flecainide Treatment

A, PR interval; B, QRS duration.
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Fig. 6. Relationships between the f1-Adrenergic Receptor Arg389Gly Polymorphism and the Antiarrhythmic Efficacy of Flecainide
among Patients with Coadministration of -Blockers (A), and Patients without Coadministration of S-Blockers (B)
Arg/Arg, Arg389-homozygotes; Arg/Gly, Gly389-heterozygotes; Gly/Gly, Gly389-homozygotes. Reproduced from Ref. 17).

Table 1.

Pharmacogenetic Information for the Effective Utilization of Therapeutic Drug Monitoring in Flecainide Therapy

Genetic factors

Pharmacogenetic information

Comments

CYP2D6 genotype

SCNS5A promoter
haplotype

f1-Adrenergic receptor
polymorphism

CYP2D6 genotype is a determinant factor of age-
related decline in metabolic clearance of flecainide,
resulting in a more pronounced effect of the
CYP2D6 genotype in elderly.

The therapeutic range of serum flecainide concen-
trations is lower in haplotype B carriers than in the
wild-type haplotype A homozygotes.

The pl-adrenergic receptor Gly389 polymorphism
decreases the antiarrhythmic efficacy of flecainide
when co-administered with S-blockers.

Elderly patients require a monitoring of serum
flecainide concentration because they show large
inter-individual variability of flecainide clearance.

Should keep in mind that some patients achieve
clinically relevant efficacy even at lower flecainide
concentrations.

Should consider changing medication if the patient
with co-administration of pf-blockers does not
achieve clinically relevant efficacy even at therapeu-
tic flecainide concentrations.
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