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Summary: Dihydroquinidine (DQ) is contained in sub- 
stantial amounts in quinidine salts, but its direct antiar- 
rhythmic action has not been studied. The efficacy of oral 
DQ (300 mg t.i.d.) compared to disopyramide (D) (200 
mg t.i.d.) was thus investigated using a double-blind 
crossover placebo-controlled protocol in 12 patients, 
aged 13 to 67 years, with chronic stable high frequency 
premature ventricular beats (PVB), defined as > 100 
PVB/h during 48-72-h control Holter monitoring. The 
protocol included three 72-h treatment periods: DQ, D, 
and placebo at random. On days 2 and 3 of each period 
a 24-h Holter recording was carried out; drug blood levels 
were determined at peak (days 2 and 3) and trough time 
(day 3). No significant difference in the mean PVB/h was 
found between control (735 +400) and placebo periods 
(564 f 388), or between the two Holter recordings of each 
period. Compared to placebo both DQ (106f 113, 
p<0.005) and D (240Ik263, p<0.05) reduced the mean 
PVB/h, but the decrease was significantly higher with DQ 
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(78 versus 53%, pC0.02). Nine patients (75%) on DQ 
and 5 (42 %) on D had a > 70 % decrease in mean PVB/h; 
complex PVBs were abolished in 3 of 6 patients on both 
treatments. On day 3, DQ plasma levels were 1.3 1 f0.44 
(peak) and 0.92f0.45 (trough) mg/l; D plasma levels 
were 2.88Ik0.64 (peak) and 2.02Ik0.31 (trough) mg/l; no 
significant difference was found between day 2 and day 
3 samples. Side effects were cutaneous rashes in one 
patient on DQ and pyrosis in one patient on D. The con- 
clusion is that DQ at the doses used is a very effective 
and well-tolerated antiarrhythmic agent. In this study it 
appeared to be superior to average doses of D for sup- 
pressing chronic ventricular arrhythmias. 

Key words: chronic ventricular arrhythmias, dihydro- 
quinidine, disopyramide, Holter monitoring 

Introduction 

Dihydroquinidine (DQ) is present as an impurity in 
variable amounts in quinidine preparations (Huynh-Ngoc 
and Sirois, 1974; Smith et al . ,  1973). The fact that it is 
structurally related to quinidine, led in the past to its be- 
ing considered as one of the many quinidine salts 
employed as antiarrhythmic agents; however experimen- 
tal and clinical studies (Hailey et al.,  1981; Regazzi- 
Bonora et al., 1982; Scott el al.,  1945; Ueda and Makoid, 
1979; Ueda et al., 1976; Weisman, 1942) have shown 
that the kinetics and bioavailability of DQ differ from those 
of quinidine; some other observations (Balazs et al., 1978; 
Dietman et al.,  1977; Hollander and Besch, 1969) sug- 
gest that DQ has a different electrophysiologic action and 
that in some experimental settings DQ may be even more 
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effective than quinidine (Alexander et al., 1947; Lewis 
et al., 1922; Model er al., 1949). 

Unlike quinidine, which is still widely used worldwide, 
purified DQ is commercially available in only a few coun- 
tries. No controlled study of its antiarrhythmic efficacy 
has been reported to the present and its therapeutic range 
is still uncertain. 

The aim of this investigation was to study the antiar- 
rhythmic effects of DQ on ventricular ectopy in a double- 
blind, placebo-controlled trial and at the same time to 
establish the range of the effective serum concentrations. 
To ovemme the well known difficulties in judging the 
results of such a study, due to the fresuent wide variability 
of this kind of arrhythmia, it was preferable to compare 
its antianfiythmic action with a drug of proven efficacy 
in a crossover randomized trial. Dihydroquinidine was 
compared with disopyramide (D) because of its similar 
electrophysiologic action (Danilo and Rosen, 1976; Heel 
et al.. 1978; Hoffman et al., 1975) and because D has 
recently been demonstrated to be a very effective agent 
in suppressing ventricular arrhythmias (Breithardt et al., 
1982; Hulting and Jansson, 1977; Lerman et al., 1983; 
Van Durme et al., 1978; Vismara er al., 1974), thus 
becoming one of the most fresuently used drugs in many 
countries. 
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Methods 

Selection of Patients 

Twelve consenting patients (9 men and 3 women), with 
chronic high fresuency pmature ventricular beats (PVB), 
participated in this trial (Table I). Their ages ranged from 
13 to 67 years (meankSD, 35f18). A11 patients under- 
went clinical, mdiogmphic, and echocardiographic evalua- 
tion. Two patients had mitral valve prolapse, two had con- 
gestive primary cardiomyopathy and two had hyperten- 
sive heart disease; one patient had a patent ductus 
arteriosus surgically corrected 10 years before participa- 
tion in this study; the remaining five patients had no ap- 
parent cardiac disease other than ventricular arrhythmias. 
All patients complained of palpitations; three patients had 
a history of syncope and two of dizziness. In order to 
distinguish a tme drug effect from spontaneous variabili- 
ty of ventricular arrhythmias, only patients with a high 
mean PVB/h (more than 100) during a control ambulatory 
recording were enrolled in the study, as suggested by 
previous statistically accurate studies (Morganroth er al., 
1978; Sami et al., 1980). Patients with congestive heart 
failure (New York Heart Association class ItI or IV), acute 

TABLE I Patient characteristics 

Case Age (ym) Weight History of Sequence of 
no. and sex (kg) Cardiac diagnosis Symptoms VT" treatment 

1 13 F 44 Patent ductus arteriosus Palpitations; syncope 

2 55 M 65 Congestive primary Palpitations; dizziness 

3 25 M 55 Mitral valve prolapse Palpitations; syncope 
4 42 M 78 Idiopathic ventricular Palpitations 

5 23 M 70 Idiopathic ventricular Palpitations 

6 25 F 49 Idiopathic ventricular Palpitations 

7 52 F 70 Hypertensive heart Palpitations 

8 21 M 83 Idiopathic ventricular Palpitations 

9 56 M 93 Hypertensive heart Palpitations; dyspnoea 

surgically corrected 

cardiomyopathy 

arrhythmia 

arrhythmia 

arrhythmia 

disease 

arrhythmia 

disease 
10 23 M 72 Mitd  valve prolapse Palpitations; syncope 
11  21 M 67 Idiopathic ventricular Palpitations 

arrhythmia 
12 67 M 78 Congestive p r i m q  Palpitations; dizziness 

cardiomyopath y 

" Three or more consecutive PVBs at a rate > 130 beats/min. 
Abbreviations: D, disopyramide; DQ, dihydroquinidine; P, placebo; VT, ventricular tachycardia. 
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myocardial ischemia, preexisting abnormalities in conduc- 
tion, or unstable concurrent illnesses were excluded. All 
patients were hospitalized during the study and were en- 
couraged to keep their daily activity as constant as 
possible. 
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Protocol of Study 

A double-blind, randomized, crossover, placebo- 
controlled protocol was utilized (Fig. 1). Each selected 
patient underwent a preliminary 48-72-h control elec- 
trocardiographic ambulatoy recording to assess the fre- 
quency and reproducibility of ventricular anhythmias. The 
enrolled patients (hourly mean > 100 PVB) were then sub- 
jected to three successive treatment periods of three days 
each in a random sequence, during which the patients were 
given either DQ (900 mg/d) or D (600 mg/d), or placebo. 
All medications were given in capsule form, of identical 
shape and color, in divided doses at 8-h intervals. All pa- 
tients were able to have any established antiarrhythmic 
therapy discontinued for this trial (at least four drug half- 
lives before entering the study). Every day during 
hospitalization, patients were asked about side effects by 
means of a standardized questionnaire; a positive response 
was graded by the patient as either mild, moderate, or 
severe. 

On days 2 and 3 of each period a 24-h Holter monitor- 
ing was carried out and blood samples were taken, as 
described below. 

The short duration of each period was chosen in order 
to reduce to the minimum the total length of the trial, thus 
decreasing the possibilities of a spontaneous variability. 
Owing to the relatively short half-life of each drug (Mef- 
fin et af., 1979; Regazzi-Bonora et al., 1982; Ueda et al., 
1976), the first two days of each period were considered 
sufficient in any case to washout preceding treatment and 
to dissipate any side effects. During the same period of 
time, steady-state conditions were assumed to be reached 
on the new drug. To confirm this assumption, Hotter 
monitoring data and drug plasma concentrations obtained 
on days 2 and 3 were statistically compared. Yet, only 

data taken from day 3 were later utilized for comparison 
of drugs. 

Ambulatory Electrocardiographic Monitoring 

All patients underwent at least eight 24-h electrocar- 
diographic ambulatory monitoring with an Oxford 
Medilog I1 cassette tape recorder. A two-channel lead 
system (modified lead I1 and V,) was used. For each pa- 
tient all recordings were started at the same time of day 
and never lasted less than 23 h. The tape recordings were 
analyzed by one of the authors (the same operator for any 
set of tapes), who was unaware of the sequence of treat- 
ment. A high-speed computerized system (Reynolds 
Medical, Pathfinder 11) was used, which provided infor- 
mation on the hourly number of single PVBs, ventricular 
couplets, and ventricular tachycardias (defined as three 
or more consecutive ventricular beats). The accuracy of 
the computer system analysis was verified by both the 
direct visual control, made easier by the relatively slow 
playback speed (60x real-time), and by comparing 
computer-generated counts with visual counts made by 
trained observers using paper records. Validation of this 
system has already been reported (Bjerregaard, 1980). 

Blood Samples 

Blood samples were drawn for plasma drug concentra- 
tions on day 2 and 3 for each treatment period, 2 h (peak) 
and 8 h (trough) after the morning dosage. The heparinized 
blood samples were centrifuged immediately and the 
plasma separated and then stored frozen at -20°C. The 
plasma concentrations of DQ were evaluated by high 
pressure liquid chromatography (HPLC) assay and those 
of D by enzyme multiplied immunoassay (EMIT). Each 
sample was assayed in duplicate and the mean value was 
utilized to construct plasma-level response curves. The 
pharmacokinetic characteristics of DQ were determined 
in a previous study (Regazzi-Bonora et al., 1982) while 
those of D were taken from the literature (Hulting and 
Jansson, 1977; Meffin et al . ,  1979). 

FIG. 1 Design of the protocol. *Peak blood sampling; 0 ,  trough blood sampling; HM, 24-h Holter monitoring. 
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Electrocardiographic Interval Analysis 

The PR, QRS, and QT intervals were measured daily, 
at the same time, when the peak plasma drug level was 
due to be reached (between 2 and 3 h after the morning 
dose), during one-minute rhythm strip. The QT interval 
was corrected for heart rate (QTc) using the fomiula 
Q T c = Q T / a .  Data obtained on the last day of each 
period were statistically compared. 

Statistical Analysis of Data 

Antiarrhythmic efficacy was judged by comparing the 
mean hourly PVB count during the placebo period with 
the mean hourly counts for each drug. Only data obtained 
on the last day of each period were taken into account for 
comparison between treatments. Reduction of complex 
forms of ventricular arrhythmias was also considered to 
establish drug efficacy. To overcome the possibility of 
spontaneous variability, assignment of drug response also 
required a 370% reduction in total PVB counts, as 
previously assessed (Morganroth et al., 1978; Sami et al . ,  
1980). 

Student’s t-test for paired and unpaired data was utilized 
when appropriate to assess significant changes in any 
pawmeter. Regression lines and correlation coefficients, 
obtained by the least-squares method, was utilized to test 
the reproducibility of the frequency of PVBs on control 
versus placebo evaluations. In place of PVB frequency 

(which generally has a skewed distribution) log (PVB fre- 
quency + I )  was used in the analyses of data, in order 
to normalize the distributions. 

To ensure a complete washout of active drugs, the 
reproducibility was also calculated separately for patients 
receiving placebo as their first treatment and for those in 
whom the placebo period was preceded by either active 
drug. The effects of seqFnce (due to the short washout 
time) was also tested by comparing the effects of both 
treatments in the two different sequences (preceded or not 
by the other active drug). 

A probability of less than 0.05 was required to reject 
the null hypothesis. 

Data are presented as the mean _+ standard deviation. 

Results 

Comparison of Control and Placebo Periods 

During control electrocardiographic recording the 
average PVB frequency was 735 +400/h; the mean coef- 
ficient of variation of the hourly PVB counts was 55 %, 
indicating that the arrhythmia was fairly stable in most 
patients during the day. 

During placebo treatment the mean PVB frequency 
slightly reduced to 562 f383/h (day 2) and to 564f388/h 
(day 3), but the difference between these data and con- 
trols was not statistically significant. Figure 2 shows the 

0 

, 
/ , * 

0 

2 3 
Control average PVB frequency/h 

0 

F I G .  2 Correlation between average PVB frequency per hour obtained o n  control Holter ncordings and during placeho trratiiient. . Placeho 
as initial treament; A, placebo following DQ treatment; *, placebo tollowing D treatment. Data are expressed as log ( n +  I )  in order to 
normalize the distributions. r=0.79 (p<0.005); y=0.66x+0.86. 
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linear regression analysis applied to the mean PVB fre- 
quency per hour during control reported on the abscissa, 
and day-3-placebo recordings reported on the ordinate. 
Both are expressed as log (n + 1). The data m plotted with 
different symbols according to the sequence of treatment. 
The quite good correlation among individual data (r=0.79, 
p < 0.005) and the lack of difference among groups of pa- 
tients following different sequences of therapy, permits 
the exclusion of any tendency to spontaneous variability 
as well as any therapeutic effect after 2-d withdrawal of 
the preceding drug. 

Dihydroquinidine Versus Disopyramide 

Table I1 shows the behavior of average PVB frequency 
per hour for each patient during electrocardiographic am- 
bulatory recording obtained on day 3 of each treatment 
period. On DQ the mean PVB Erequency per hour dropped 
from 564 f 388 to 106 f 1 13 (p < 0.005), corresponding 
to a mean reduction of 78.0% (range: 22-100%) com- 
pared to placebo; nine patients (75 %) had > 70% reduc- 
tion of PVBs (responders); three of these patients had com- 
plete arrhythmia suppression. 

During D treatment the mean PVB frequency per hour 
was decreased compared to placebo, to 240f263, with 
a mean reduction of 53.3%. In one patient (case 5 )  PVB 
frequency increased on D by 58 % (27 % was the increase 
observed on day 2); in the remaining patients the reduc- 
tion ranged from 7 to 100% versus placebo. The PVB 
reduction exceeded 70% in 5 patients (responders) (42%) 
and reached 100% in three of them. On both treatments 

complex forms of ventricular arrhythmias were suppressed 
in 3 of the 6 patients who exhibited those arrhythmias 
during placebo recordings. In all but one patient, DQ was 
equally or more effective than D; in the remaining pa- 
tient (case 12) the effectiveness, even if slightly better for 
D, was virtually the same (98% vs. 100%). The difference 
between the mean percent reduction observed during treat- 
ment with DQ versus D reached the statistical significance 
at the 2% level. 

In Figure 3 the mean PVB frequencies per hour obtained 
on day 3 of each treatment period are compared with the 
corresponding data obtained on day 2 of each period: the 
minimum difference between the two days of each period, 
which does not reach any statistical significance, permits 
the supposition that steady-state conditions should already 
be reached at the beginning of day 3 of each treatment. 

To verify if the effectiveness of the two drugs could 
be partially dependent on the dosing interval, the percent 
of PVB frequency on the two treatments versus placebo 
was assessed separately for each hour of the day. Figure 
4 demonstrates that while DQ has a quite constant action 
between two consecutive dosages, D shows a sawtooth- 
shaped trend, due to a progressive decrease of effec- 
tiveness during the last hours of each dosing interval. 

Electrocardiographic Intervals 

During the placebo period the PR, QRS, and QTc in- 
tervals averaged 0.16f0.02,0.09f0.01, and 0.42f0.03 
s, respectively. At maximal drug dosing there was no 
significant increase in PR and QRS intervals during both 

TABLE I1 Results of dihydroquinidine and disopyramide treatments on ventricular arrhythmias 

Placebo’ Dihydroquinidine” Disopyramide’ 

% PVB % PVB 
Case Average Complex Average reduction versus Complex Average reduction versus Complex 
no. PVBlh PVB PVBlh placebo PVB PVBIh placebo PVB 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 

Median 
Mean 
SD 

142 
464 
75 1 
979 
466 
520 

1525 
537 
634 
249 
143 
362 

493 
564 
388 

- 
+ 

0 
106 
163 
252 
362 

0 
119 
72 
0 

149 
48 
6 

89 
106 
113 

100 
77 
78 
74 
22 

100 
92 
87 

100 
40 
66 
98 

82.5 
78 
25 

0 
43 1 
392 
68 1 
736 
27 

126 
196 

1 
212 
73 

1 

- 

161 
240 
263 

- 100 
7 + 

48 + 
30 

. 58 
95 
92 
64 + 

100 
14 
49 

100 

- 
- 
- 
- 

- 
- 
- 
- 

56.5 
53 
49 

’ Day 3 of each treatment period. 
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p<0.005 p < 0.02 

Control Placebo Dihydroquinidine Disopyramide 

FIG. 3 Mean PVB frequency per hour (kSD) in the 12 patients studied, obtained during control and during days 2 and 3 of each treat- 
ment period. 

treatments, while QTc increased to 0.48f0.04 s 
(p<O.OOl) on DQ and to 0.46k0.04 s (p<0.005) on D 
therapy. 

No patient developed any degree of atrioventricular or 
intraventricular conduction disturbance during the study. 

Pharmacokinetic Results 

Peak and trough plasma concentrations of both drugs 
are reported in Table 111. The data are divided into two 

groups according to the therapeutic effect (a responder was 
considered to be a patient showing >70% PVB frequen- 
cy reduction during therapy). Nonresponders had a slightly 
lower plasma level than responders during both treatments; 
only the difference between peak D concentrations reached 
statistical significance (p <0.05). Despite the above dif- 
ference, no correlation was actually found between plasma 
levels and percent of PVB frequency reduction (r=O. 19 
on DQ treatment; r=0.51 on D treatment; neither values 
are significant). 

TABLE III Plasma levels (mgll) of dihydroquinidine and disopyramide obtained on day 3 of each treatment period 

Dihydroquinidine Disopyramide 

Peak 

R NR 

Trough 

R NR 

2.19 1.22 
1.32 0.82 
1.38 1.46 
1.80 
0.94 
1.70 
1.31 
0.94 
0.63 

1.61 0.89 
0.64 0.38 
1.18 1.09 
1.06 
0.61 
1.31 
1.05 
0.38 
0.40 

Peak Trough 

R NR R NR 

3.91 3.20 2.01 1.80 
2.96 2.28 2.28 2.13 
3.40 2.70 2.20 2.05 
3.90 2.75 2.80 1.78 
2.48 2.65 1.75 1.74 

1.70 1.68 
2.69 2.00 

Mean 1.36 1.17 0.92 0.79 3.33 2.57 2.21 1.88 
SD 0.49 0.32 0.43 0.37 0.62 0.47 0.39 0.17 

Abbreviations: R, responders; NR, nonresponders. 
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Overall mean peak plasma levels obtained on day 2 and 
day 3 of each treatment period were very similar; on DQ 
they were, respectively: 1.04k0.32 and 1.31 f0.44 mg/l 
(not significant); on D: 3.19f0.94 and 2.88f0.64 mg/l 
(not significant). 

Side Effects 

Both drugs were well tolerated during the trial. Only 
two patients reported minor side effects which did not re- 
quire elimination from the study: one complained of 
cutaneous urticaria1 rash during DQ therapy; the other ex- 
perienced mild pyrosis after taking D capsules. In neither 
patient did side effects correlate with high drug plasma 
levels. 

Discussion 

Protocol uf Study 

The main probleni encountered in the evaluation of the 
antiarrhythmic action of a drug on ventricular ectopic ac- 
tivity is the difticulty in distinguishing a true drug response 
from spontaneous variability in PVB frequency (Winkle, 
1978). Several investigators have tried to define indexes 
o f  ventricular ectopic activity and to designate a level of 
PVB suppression as a significant drug response (Michelson 
and Morganroth, 1980, Morganroth et al., 1978; Sami 
et d., 1980). In particular, it has been assessed that the 
percent reduction in PVB frequency necessary to establish 
drug efficacy appears inversely related to the base-line 
PVB frequency (Sanii et al . ,  1980). In our study only pa- 
tients with high frequency ventricular arrhythmias (> 100 
PVBlh) were selected, thereby enabling the use of >70% 
PVB suppression to designate drug efficacy. 

The randomized sequency of treatments, including a 
placebo period following active drug periods, permits 
verification of  the actual return of PVB frequency toward 
base-line values and guarantees the stability of the ar- 
rhythmia. In our investigation no difference was found 
in PVB counts during placebo treatments among groups 
o l  patients following different sequences of treatment. The 
short duration of the protocol (9 consecutive days) 
minimized the likelihood of a spontaneous change of the 
arrhythmia. The three-day duration of each period was 
considcred the minimum sufficient to ensure the achieve- 
ment of steady-state conditions, on the basis of four times 
the elimination half-lives of the drugs (Greenblatt and 
Koch-Weser, 1975): about 10 hours for DQ (Regazzi- 
Bonora el ul., 1982), and 4 hours for D (Hulting and 
Jansson, 1977; Meffin et ul., 1979). 

Dosages and time interval regimens of drugs were 
chosen in the range more commonly employed in clinical 
practice in order to assess the actual effectiveness and in- 
cidence of side effects. 

Eventually double blindness was considered necessary 
in such a trial to eliminate patient or physician bias. 

Drug Efficacy 

In this study both D and DQ were highly effective in 
suppressing ventricular arrhythmias in most patients. 
Disopyramide was confirmed to possess a potent antiar- 
rhythmic efficacy. At the dosages used, we obtained a 
> 70% reduction of PVB frequency in 42 % of patients, 
with total suppression in 25 % of patients. The slight but 
significant difference in D blood levels between responders 
and nonresponders (see Table III), as well as the pro- 
gressive loss of efficacy demonstrated in the last hours 
of the time interval between two consecutive dosages (see 
Fig. 4) leads us to conclude that the failure of antiar- 
rhythmic D action may result from inadequate drug ad- 
ministration; therefore, higher single oral dosages and/or 
shorter dosing intervals should probably be used to assure 
a more thorough effectiveness. At those dosages, however, 
patients’ compliance should probably fall and more fre- 
quent and serious side effects should be expected. 

As far as DQ efficacy is concerned, this drug reduced 
PVB frequency by more than 70% in 75 % of patients and 
totally suppressed them in 25 % of patients. In no instance 
was aggravation of ventricular arrhythmias observed dur- 
ing DQ treatment. These results are even better than those 
obtained with D therapy in the same patients. 

The dosages of DQ utilized in this trial art those of more 
common clinical use. Contrary to D results, no difference 
between responders’ and nonresponders’ plasma levels 
was found with dosages of DQ. In addition, no correla- 
tion between antiarrhythmic effects and drug plasma levels 
was found in the range of measured DQ concentrations. 
The efficacy of this drug thus appears not strictly linked 
to a particular plasma level. However, therapeutic suc- 
cess rates will improve if the dose administered produces 
the plasma concentration proved capable of cutting down 
in several patients the occurrence of the event the clini- 
cian wishes to prevent. For quinidine, therapeutic effects 
can be expected when the drug concentrations, determined 
with a specific assay method (as in high pressure liquid 
chromatography assay), are in 1 to 3.5 mg/l (Drayer et 
al., 1978). For DQ we observed antiarrhythmic effects 
with average steady-state plasma concentrations as low 
as 0.6 mg/l; therapeutic effects without overt side reac- 
tions were detected with drug concentrations that ranged 
up to 2.2 mg/l. The relatively long half-life of about 10 
h of DQ (Regazzi-Bonora er al., 1982), confirmed by the 
constant efficacy demonstrated in this study during 24 h 
(see Fig. 4), should in clinical use guarantee the antiar- 
rhythmic action following an 8-h regimen. 

The incidence of very few and moderate side effects 
during treatment with both drugs is probably attributable 
to the dosages employed and to the shortness of treatment 
periods. The good tolerance of DQ, though assessed dur- 
ing a short-term study, appears quite remarkable, par- 
ticularly when compared to the frequent undesirable ef- 
fects induced by corresponding doses of quinidine (Aviado 
and Salem, 1975). It is noteworthy that DQ prolonged 
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Ra. 4 Effects of dihydroquinidine (0- 0 )  and disopyramide (0-- - -0) treatments on the hourly mean PVB frequency. 
The mean number of PVBs for each hour of treatment-day3 is compared to the mean number of PVBs for the same hour of placebo-day-3. 

QTc interval in our patients from 0.42 to 0.48 s; a similar 
effect is commonly observed during treatment with 
quinidine salts. 

Finally, the demonstration of the antiarrhythmic action 
in a selected group of patients either with idiopathic ven- 
tricular arrhythmias or without proven ischemic heart 
disease should be pointed out. On the basis of these good 
results, further investigations a= needed in order to ex- 
tend the same efficacy to ventricular arrhythmias secon- 
dary to coronary artery disease. 

Implications of Study 

Some of the conclusions of this study should be stsessed: 
(1) Both D and DQ were shown to be safe and effective 
antiarrhythmic agents; however, in the dosages used, DQ 
was more effective than D in the suppression of PVB; (2) 
Oral administration of DQ every 8 h guarantees a con- 
tinuous antiarrhythmic effect; (3) The therapeutic range 
of serum concentrations is lower for DQ than for the most 
frequently used quinidine salts. 

Further experience with oral DQ is needed to 
demonstrate the efficacy and safety of this drug during 
long-term tmtment of chronic ventricular ectopic activity. 

References 

Alexander F, Gold H, Katz LN, Levy RL, Scott R, White 
PD: The relative value of synthetic quinidine, dihydro- 
quinidine, commercial quinidine, and quinine in the con- 
trol of cardiac arrhythmias. J Pharmucol Exp R e r  90, 
191 (1947) 

Aviado DM, Salem H: Drug action, reaction and interac- 
tion. I. Quinidine for cardiac arrhythmias. J Clin Phur- 
macol 15, 477 (1975) 

Balazs T, Herman E, Atkinson J: Comparison of effects of 
quinidine and dihydroquinidine on canine heart. J Pharm 
Sci 67, 1355 (1978) 

Bjemgaard P: The quality of ambulatory ECG recordings 
and accuracy of semi-automatic arrhythmia analysis. An 
evaluation of the Medilog-Pathfinder system. Eur Heart 
J 1, 417 (1980) 

Breithdt G, Seipel L, Lersmacher I, Abendroth RR: Com- 
parative study of the antiarrhythmic efficacy of mexile- 
tine and disopyrzunide in patients with chronic ventricular 
arrhythmias. J Curdiovusc Pharmacol4, 276 (1982) 

Danilo P Jr, Rosen MR: Cardiac effects of disopyramide. 
Am Heart J 92, 532 (1976) 

Dietman K, Bartsch W, Gatekunst M: Studies on antiar- 
rhythmic effects and toxicity of quinidine and dihydro- 
quinidine as well as defined mixtures of both in rats. 
Ameim Forsch 27, 589 (1977) 

Drayer DR, Lowenthal DT, Restivo KM, Schwartz A, Cook 
CE, Reidenberg MM: Steady-state serum levels of 
quinidine and active metabolites in cardiac patients with 
varying degrees of renal function. Clin Pharmacoi 7%er 
24, 31 (1978) 

Greenblatt DJ, Koch-Weser J: Clinical phamacokinetics. N 
Engl J Med 293, 964 (1975) 

Hailey DM, Lea AR, Coles DM, Heaume PE, Smith WJ: 
Absorption of quinidine and dihydroquinidine in 
humans. Eur J Clin Phannacol2 1, 195 (1 98 1) 

Heel RC, Brogden RN, Speight TM, Avery GS: Diso- 
pyramide: A review of its pharmacological properties 
and therapeutic use in treating cardiac arrhythmias. 
Drugs 15, 331 (1978) 

Hoffman BF, Rosen MR, Wit AL: Electrophysiology and 
pharmacology of cardiac arrhythmias. VII. Cardiac ef- 
fects of quinidine and procaine amide. Am Heart J 90, 
117 (1975) 



546 Clin. Cardiol. Vol. 7, October 1984 

Hollander PB, Besch HR: An electropharmacological com- 
parison between quinidine and dihydroquinidine on 
isolated rat atria. Arch Int Phamcodyn 178,407 (1969) 

Hulting J, Jansson B: Antiarrhythmic and electrocar- 
diographic effects of single oral doses of disopyramide. 
Eur J Clin Pharmacol 1 1 ,  91 (1977) 

Huynh-Ngoc T, Sirois G: Importance of the purity control 
of commercial bulk quinidine and dihydroquinidine salts. 
N.M.R. analysis and apparent partition coefficients. 
Pharm Acta Helv 49, 37 (1974) 

Lerman BB, Waxman HL, Buxton AE, Josephson ME: 
Disopyramide: Evaluation of electrophysiologic effects 
and clinical efficacy in patients with sustained ventricular 
tachycardia or ventricular fibrillation. Am J Cardiol51, 
759 (1 983) 

Lewis T, Drury AN, Wedd AM, Iliescu CC: Observations 
upon the action of certain drugs upon fibrillation of the 
auricles. Heart 9, 207 (1922) 

Meffin PJ, Robert EW, Winkle RA, Harapat S, Peters FA, 
Harrison DC: Role of concentration-dependent plasma 
protein binding in disopyramide disposition. J Phar- 
macokinet Biopharmacol 7 ,  29 (1979) 

Michelson EL, Morganroth J: Spontaneous variability of 
complex ventricular arrhythmias detected by long-term 
electrocardiographic recording. Circulation 61, 690 
(1980) 

Model W, Shane SJ, Dayrit C, Gold H: Relative potencies 
of various cinchona alkaloids in patients with auricular 
fibrillation. Fed Proc 8, 320 (1949) 

Morganmth J, Michelson EL, Homwitz LN, Josephson ME, 
Pearlman AS, Dunkman WB: Limitations of routine 
long-term electmardiographic monitoring to assess ven- 
tricular ectopy frequency. Circulation 58, 408 (1978) 

Regazzi-Bonora M, Salemo JA, Rondanelli R, Cristiani D, 
Chimienti M: The bioavailability and kinetics of 
dihydroquinidine in patients with heart disease. J Clin 
Pharmacol Ther Toxicol 20, 2 12 (1982) 

Sami M, Kraemer H, Harrison DC, Houston N ,  Shiinasaki 
C, DeBusk RF: A new method for evaluating antiar- 
rhythmic drug efficacy. Circulation 62, 1172 (1980) 

Scott C, Anderson RC, Chen KK: Comparison of the phar- 
macologic action of quinidine and dihydroquinidine. J 
Pharmacol Exp Ther 84, 184 (1945) 

Smith E, Barkan S,  Ross B, Maienthal M, Levine J: Ex- 
amination of quinidine and quinine and their phar- 
maceutical preparations. J Pharm Sci 62, 1 15 1 (1973) 

Ueda CT, Williamson BJ, Dzindzio BS: Disposition kinetics 
of dihydroquinidine following quinidine administration. 
Res Commun Chem Pathol Pharmacol 14, 2 15 ( 1  976) 

Ueda CT, Makoid MC: Quinidine and dihydroquinidine in- 
teractions in human plasma. J Pharm Sci 68,448 (1979) 

Van Durme JP, Bogaert M, Bekaert I, De Clercq D, Moer- 
man E: Comparison of the antidysrhythrnic efficacy of 
atenolol, disopyramide, mexiletine and placebo. In 
Management of Ventricular Tachycardia-Role of Mex- 
iletine. (Ed. Sandoe E, Julian DG, Bell JW). Excerpta 
Medica, Amsterdam (1978) p. 581 

Vismara LA, Mason DT, Amsterdam EA: Disopyramide 
phosphate: Clinical efficacy of a new oral antianhythmic 
drug. Clin Pharmacol 7'her 16, 330 (1974) 

Weisman SA: Quinidine, pure quinidine and dihydro- 
quinidine. 1. Toxicity. Am Heart J 24, 545 (1942) 

Winkle RA: Antiarrhythmic drug effect mimicked by spon- 
taneous variability of ventricular ectopy . Circulation 57, 
1 1  16 (1978) 


