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ABSTRACT

AIM: To determine the effect of CY P2D6* 10 genotype on propaf enone pharmacodynamics in Chinese pati ents
with ventricular arrhythmia. METHODS: Seventeen Chinese patients with ventricular premature contracti ons
(VPC? 1000/d) were recruited. They were normal in routine laboratory testing and administered propafenone
hydrochloride 450-600 mg per day inthreedivided doses. Twelvelead cardiogram and 24 h Holter monitoring were
performed before and after 7 d treatment of propafenone. Steady-statepeak and trough concentrations of propafenone
were measured by HPL C method. CYP2D6* 10 genotypes of patients were assayed by polymerase chain reaction
(PCR) and redriction fragment length polymorphism (RFLP). RESULTS: Totd inhibitory rate of VPC was 79.9 %
in 17 patients with ventricular arrhythmia after propafenone treatment. PR interval prolongation was increased
from 0.146 st0.018 sto 0.161 s+0.022 s (P<0.05). CYP2D6 genotypes played an important role in plasma levels
and effects of propafenone. In 450 mg/d group, patients with homozygous mutant of CY P2D6* 10 not only had a
C,.. of propafenone two times ashigh as those of wild-type genotype, but aso showed atwo fold higher inhibitory
rate of VPC compared with those with homozygous CY P2D6*1 (P<0.05). CONCLUSION: CYP2D6* 10 geno-
type isrelevant to decreased activity of CYP2D6 enzyme in Chinese patients. Elevated plasma concentration is
congstent with better efficacy of propafenonein patients with ventricular arrhythmia

INTRODUCTION demongrated significant impact on pharmacokinetics
and pharmacodynamics of propafenone. Our previous
study has found that CYP2D6 phenotype determines
the pharmacokinetic variability of propafenone
enantiomer, exisence of intermediate metabolizer (IM)
may bereevant to diminished capacity of CYP2D6 en-
zyme in Chinese subjects?. Inour another report on
smultaneous modeling of pharmacokinetics and phar-
macodynamics of propafenone, it has been shown that
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Propafenone is aclass Ic antiarrhythmic agent
commonly used in the treatment of patients with ven-
tricular arrhythmia. Previous work has proven that
propafenone undergoes ster ensal ective metabolism, with
R-enantiomer being eliminated faster than S-
enantiomer™ . Genetic polymorphism of CYP2D6 has
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CYP2D6 phenotype had very little impact on the pat-
tern of ECG parametersin 15 healthy men who admin-
istered propafenong®. It is worthwhile to notice that
all these studies were done in healthy subjects and
phenotyping of CYP2D6 in patients possess ethical and
interfering problemsif they arelying in bed and taking
other drugsknowing toinduce or inhibit CY P2D6.
Genotyping isa new method with high accuracy and
reliability in predicting CY P2D6 activity of pdients. We
have devd oped agenotyping method based on PCR and
RFLP, whichidentified CY P2D6* 10 genotype in Chi-
nese subjects with decreased enzyme activity!®. There
has been no report on CYP2D6 genetic poly morphism
of propafenone and pharmacodynamics in patients with
ventricular arrhythmia. The purpose of this study was
to assessthe effect of CYP2D6* 10 genotype on propa
fenone pharmacodynamicsin 17 Chinese pati ents with
ventricular arrhythmia

MATERIALSAND METHODS

Subjects Seventeen patients (13 men and 4
women) with ventricular premature contractions (VPC?
1000/d) wererecruited from our hospitals. Their aver-
age age was (4915) a, and their mean body weight
(6748) kg (Tab 1). All patientshad normal hepatic and
renal functions asassessed by biochemical testing. Tho-
racic X-ray and ultrasonic cardiogram excluded patients
with severe cardiac dysfunction. Thisstudy was ap-
proved by the Ethic Committeein our hospital. Written
informed consent was obtained from all patients before
study.

Study protocol After dl cardiac activedrugshad
been withdrawn for a period of time more than five
half-life, patientsreceived an ord dose of propafenone
hydrochloride (Xinyi Pharmaceutical Company,
Shanghai, China) at adose of 150-200 mg every 8 h for
consecutive 7 d. Twelve-lead electrocardiogram (ECG,
9320 K cardiograph, Japan Photoel ectronics Company,
Japan) and 24 h Holter (43420B Holter, HP company,
USA) monitoring were performed at basdline (no drug)
and at the 7th day after drug treatment. Steady-date
peak and trough concentrations of propafenone were
obtained 2 h after and immedi ate before the 7th day
adminigtrationof drug. Plasmawas separaed and gored
at —20°Cfor drug andysis.

Data analysis Holter wasused to observe inhibi-
tory rate of ventricular premature contractions accord-
ing to formulabelow:

E%=(E,—E) | E;x100 %

Tab 1. Demographic data of patients with ventricular
arrhythmia.

Subject Sex Agel Weight/ Diagnosis Dosage/ CYP2D6
a kg mg Genotype
1 Mae 60 68 VPC 450 *10/*10
2 Mae 33 64 VPC 600 *10/*10
Hy pertension 1
3 Mae 60 62 VPC 450 *1~1
4 Femde 60 67 VPC 450 *1~10
5 Mae 36 69 VPC 450 *1~10
6 Mae 43 75 VPC 600 *1/10
Hy pertension 1w
7 Mae 68 67 VPC 450 *10/*10
8 Mae 4 70 VPC 600 *1/10
9 Femde 61 67 VPC 450 *10/*10
10 Femde 35 53 VPC 450 *10/*10
11  Mae 37 60 VPC 450 *10/*10
12 Mae 50 75 VPC 450 *1~1
13 Femde 28 52 VPC 450 *10/*10
14 Mae 65 75 VPC 450 *1~10
15 Mae 22 62 VPC 450 *1~1
16 Male 57 66 VPC 450 *1~10
Hy pertension 1
17 Mae 69 83 VPC 600 *1/10

VPC: ventricular premature contractions.

Where E, represents VPC before propafenone
treatment, £, isVPC after treatment. E%3 75 % isre-
garded aseffective. HR (heart rate), PR, QRS, and QT
intervals were determined directly from ECG as an av-
erage value of 10 measurements.

Determination of propafenone concentrations
Plasma propaf enone concentrations were analyzed by
amodified HPLC method as described beforé™. The
solvent delivery system wasa Shimadazu pump model
LC-6A. The analytica column was a Hypersil ODS
(200 mmx4.6 mm, 5 nm particle sze), and column
effluent wasmonitored with SPD-6AV ultraviolent gpec-
trophotometric detector (Shimadzu Coop, Japan) at 208
nm. The mobile phase was a mixture of acetonitrile,
water, and acetic acid (60:40:0.01; v:v:v). Theflow
rate wasset at 1.0 mL/min. We used the sum of S-and
R-propafenone astotal propafenone level.

Determination of CYP2D6*10 genotype
CY P2D6 genotype of patients were determined by PCR
and RFLP techniques established in our |ab'®’. DNA
was extracted from whole blood by a modified phenol/
chloroform method. PCR was employed to amplify a
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433 bp gene fragment, which was subsequently digested
with Hph | redriction enzyme to test the presence of
CYP2D6* 10 mutant dlele. There were aways postive
and negative controls to verify the accurecy of genotype.

Statistical analysis The differences in propafe-
none concentrationsand pharmacodynamic parameters
between different CYP2D6 genotypes were tested by
unpaired ¢t tes. A P vaue lessthan 0.05 was consd-
ered assignificant. Data were expressed as mean+SD.

RESULTS

Tota inhibitory rate of ventricular premature con-
tractions (VPC%) was 79.9 % in average in 17 patients
after daily adminigtration of 450-600 mgof propafenone
hydrochloride for consecutive 7 d. Theinhibitory rate
of VPCin 600 mg/d group (n=4) was dgnificantly higher
than that in 450 mg/d group (n=13) (99.93 %+0.12 %
vs 75 %42 %, P<0.05). PR interva prolongation was
incressed from 0.146 s+0.018 sto 0.161 s+0.022 s
(P<0.05) at thesametime. The average percent of PR
interval increase was10.5 %. However, there were no
significant changesin HR, QRS, and QT interval after
drug treatment.

The digribution of CYP2D6 genotypesin 13 pa
tientsof 450mg/d group were divided into three groups
homozygous wild-type * 1/*1 (n=3), heterozygous * 1/
*10 (n=4), and homozygous mutant * 10/* 10 (»=6) (Tab
1). A comparison of propafenone concentrations (C,,
and C,;,) with CY P2D6*10 genotypes was shown in
Figl. C,. in*10/*10 group was significantly higher
than that in*1/*1 group (233 ng/L+73 ny/L vs 125 ny
L+38 ng/L, P<0.05). There were also sgnificant dif-
ference of propafenone C,,, between *10/*10 and *1/
*10 genatypes (P<0.01). Although comparisonsof HR,
PR, and QRS intervals among three CY P2D6 genotypes
showed no significant differences (P>0.05), VPC% in
*10/* 10 group was about twice as much asthat in *1/
*1 group (96 %6 % vs 58 %34 %, P<0.05). There
were a s0 significant differences of QT intervals be-
tween *1/* 1 and * 1/* 10 groups or between *1/*10 and
*10/* 10 groups (P<0.05, Tab 2).

DISCUSSION

CYP2D6 existssgnificant genetic polymorphism
invarious ethics. The frequency of the poor metabadlizer
(PM) isreported to be 7 % in Caucasians®. However,
PM in Asansincluding Chinese, Japanese, and Kore-
ansislessthan 1 %'*, The CYP2D6*10 alele has
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Fig 1. Relationship between CYP2D6 genotypes and plasma
concentrations of propafenone after a daily dose of 450 mg
in 13 Chinese patients with ventricular arrhythmia.
Mean3SD. "P<0.05 vs *1/%1. 'P<0.01 vs *1/%10.

Tab 2. Relationship between CYP2D6 genotype and
pharmcodynamic parameter (% ECG & VPCs) of
propafen one after a daily dose of 450 mg in 13 patients with
ventricular arrhyth mia. Mean+SD. "P<0.05 comp ared with
*1/*%1. °P<0.05 compared with *1/%10.

CYP2D6 n HRM9% PR/% QRS% QT/% VPC/%

*1/*1 3 35419 548 -3+6 5.240.8 58+34
*1*10 4 -39 8+11 -39 —7+6° 58+71
*10/*10 6 —2.845.6 1344 15498 3+4° 966"

been associated with reduced metabolic activity in the
extensve metabolizers(EM) on Asian subjects. Huang
et al'™™ has found that pharmacokinetics of metoprolol
enantiomers is related to CY P2D6* 10 genotypes in
Chinese subjects.  Subjectswith T4 mutation (a indi-
cator of CYP2D6* 10 allde) had highe metoprol ol plesma
concentrations and lower urinary metoprolol metabo-
lite level. Miharaet al'™ indicated that CYP2D6* 10
aleleplays animportant rolein the metabolism of halo-
peridol and reduced haloperidol in Japanesepatientswith
schizophrenia. The concentration of haloperidol in the
patientswith 0, 1, and 2*10 aleleswere (22.8+11.0),
(30.1+10.6), and (31.2+21.2) nmol/L, respectively.
Yoon et al'*® hasshown that the EM with CYP2D6* 10
alde seemed to have higher plasma concentrati ons of
paroxetine than those with wild-type genotype in 16
Korean subjects. The AUC of paroxetinein EM with
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*10/* 10 genotype (666.4+169.4) ngxL k' wassignifi-
cantly higher thanthat of EM with * 1/*1 genotype
(194.5455.9) ngxlL k™.

In this study, effective rate of 600 mg/d group
was much higher than that of 450 mg/d group, indicat-
ing a dose-dependent trend in the efficacy of
propafenone. However, plasma concentrations of
propafenone at pesk and trough time varied in different
patient at the same dose. There are no correati on be-
tween C,,, or C,,,0f propafenone and dectrocardio-
graphic parameters (PR, QRS, and QT intervas). It
may result from both pharmacokinetic variability and
geneticpolymorphiam of CYP2D6. Therefore, itisdif-
ficult to estimate propafenone efficacy if only based on
either plasma concentration or ECG changes of
propafenone i n patients with ventricular arrhythmia.

The total inhibitory rate of VPC was80 %142 %
(range: -48%-100 %) after 7 d treatment of propafenone
in 17 patientswith ventricular arrhythmia, which shows
good inhibitory effect of propafenone on VPC.
Moreover, CYP2D6 genotype hasan important rolein
determining plasma concentration and antiarrhythmic
effect of propafenone. In 450 mg/d group, patients
with CYP2D6 *10/* 10 genotype not only hasits C,,,
about twice as high as those with CYP2D6 *1/*1
genotype, but also shows greater inhibitory effect
(VPCs) (96 %+6% vs 58 %+34%, P<0.05). Therdore,
to our knowledge, it is the first report evaluating the
relationship between CYP2D6*10 genotype and
propafenone plasma concentrations and/or
pharmacodynami cs.

In conclusion, CY P2D6*10 genotype ishighly
relevant to both increases of pesk plasma concentra-
tionsand efficacy of propafenone. The further study
on the effect of CYP2D6 genetic polymorphism on
pharmaocodynamicsof propafenoneand other drugs may
provideinva uable information to predict clinical effect
and toxicity in patients.
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