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ABSTRACT 

Sotalol (d.l. sotalol), a beta-blocker with class III anti-arrhythmic property, was tested in a prospective, open-label, 
dose escalation study involving Filipino subjects with symptomatic or complex ventricular arrhythmias to determine the 
dosage range that would lead to adequate control of the arrhythmias, defined as a reduction in the frequenClJ of isolated 
premahire ventricular contractions (PVC's) at least 70%/or a reduction of couplets or repetitive firing by 90% based on 24-
hour ECG monitoring. Patients were treated with oral sotalol, titrated within the dosage range of 160-480 mg/day over an 
observation period of 42 days. Analyses of the study results were focused on the percentage of patients that achieved 
arrhythmia control, the range of dosage schedules which lead to arrhythmia control, and the adverse events observed during 
treatment. A total of 46 subjects were enrolled, 44 (36 females; 8 males, average age, 43) of whom comprised the final study 
population. At the starting dose of 160 mg/day, arrhythmia control was achieved in 16 of the 44 subjects (36%). At the dose 
of 320 mg/day, 13 of 26 patients (50%) titrated to that dose achieved arrhythmia control. At the dose of 480 mg/day, only 1 
out of 10 subjects who were titrated to that dose achieved arrhythmia control. Overall, arrhythmia control was achieved in 30 
of the 44 subjects (68%), a relatively high figure comparable with figures in other studies. Adverse events were infrequent. 
Three patients were withdrawn (2 because of possible pro-arhythmia; 1 because of weakness). To subjects dropped out for 
unknown reasons. 

INRODUCTION 

Sotalol hydrochloride ( d, I, sotalol) is one of 
the first beta-blockers ever discovered. It has been 
approved for use as an antihypertensive in Europe 
since 1974. More recently, it has been approved for 
use as an anti-arrhythmic agent. This is attributable 
to a unique combination of pharmacologic actions 
which include 1) a class II effect of beta 
adrenoreceptor antagonist activity, and 2) a class III 
ability to prolong duration of the action 
potentiaJ!l.2.31. Since discovery of these physiologic 
properties, numerous clinical trials have been 
conducted demonstrating the effectiveness of sotalol 
for ventricular and supraventricular arrhythmias, 
occurring in the presence or absence of congestive 
heart failuref4,

5
,
6,7J. D-sotalol, a dextroisomer of tl1e 

original drug, was later developed and testedf81 but 
this was terminated because of adverse events. This 
suggests that D-sotalol, an experimental drug which 
was a pure Class III antiarrhythmic devoid of any 
beta-blocking properties was different from tl1e 
original sotalol ( ct, 1, sotalol) which has botl1 Class III 
and Class II properties. 
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In the local setting, sotalol ( d, I, sotalol) drug 
has never been systematically evaluated for 
efficiency and safety as an anti-arrhytl1.mic agent. 
Whereas the optimal dosage of sotalol has already 
been established for western populations, the 
optimal dosage among Filipinos is unknown. It is 
the purpose of this study to determine the dosage 
range that leads to adequate control among Filipino 
patients presenting with symptomatic or complex 
venlTicular arrhythmias. 

GENERAL STUDY DESIGN 

This study was designed as a prospective 
cohort of Filipino patients with symptomatic or 
complex ventricular arrhythmias. Patients were 
treated with oral sotalol hydrochloride, titrated 
within the dose range of 160-480 mg/ day to achieve 
a significant reduction of the arrhytlunia as 
measured by 24-hour ECG monitoring. 

The following data are reported: 1) 
percentage of patients in whom "arrhythmia 
conb·ol" is achieved; 2) the range of dosage 
schedules which led to "arrhythmia control", and 3) 
adverse events resulting from treabnent. 
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PATIENT POPULATION AND RECRUITMENT 
(Inclusion and Exclusion Criteria) 

First Screeni11g. Eligible patients were screened from 
patients who underwent 24-hour ECG monitoring in 
any of three tertiary care hospitals in Manila, 
namely, the Philippine General Hospital, the 
Philippine Heart Center, and St. Luke's Medical 
Center. Patient were considered "eligible" for 
recruitment if they satisfied ALL of the following 
criteria: 

1. Symptomatic high frequency venh·icular
arrhythmias (> 30/hr over a period of 24 hours)
or complex venb·icular arrhythmias (couplets or
repetitive firing > 10 episodes > 10 episodes / 24
hours) documented by a minimum analyzable
Holter monitoring period of 18 hours.

2. Age between 18 and 70 years old;
3. Willingness to participate in a 6-week trial

requiring clinic visits eve1y 2 weeks.

Excl11sio11 criteria included the followi11g: 

1. Class IV congestive heart failnre using the
NYHA classification;

2. Serious conditions, cardiac or otherwise that
compromise hemodynamics;

3. Unstable angina;
4. Chronic gastrointestinal absorption disorders

suspected by history or physical examination;
5. Intake of other anti-arrhythmic agents;
6. Previous evidence of hypertensitivity to the

study drug or its components;
7. Bronchial asthma;
8. High grade AV block (Mobitz II or third degree);
9. Histo1y of Torsades de Pointes;
10. Serum potassium < 3.9 meq/L or serum

magnesium< 1.5 meq/L;
11. QTc > 460 msec on ECG.

Seco11d Scree11i11g. Patients found eligible after the 
initial screening and who agreed to enlist in the 
study were asked to sign an informed consent form. 
They underwent further clinical evaluation 
including the following laboratory tests (if these had 
not been performed in the past 3 months): 1) 2D
echocardiography, 2) 12-lead elech·ocardiography, 3) 
complete blood court, 4) urinalysis, 5) chest 
radiogram, and 6) determination of serum 
creatinine. 

Patients eligible on initial screening were excluded 
after the second screening if ANY of the following 
exclusion criteria were present: 
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1. Ejection Fraction < 35% on 2D-echocar
diography;

2. Serum creatinine of 2.0 mg/ di or more;
3. Pregnant or nursing females, or those not using

adequate 1nethods of birth confrol; (All females
of child-bearing potential must have negative
serum or urine pregnancy test results obtained
within 2 days prior to initiation);

4. Any other condition or therapy that in the
investigator's opinion may pose a risk to the
patients or interfere with study objectives.

No other antiarrhythmics or beta-blockers 
were allowed during the trial period. Patients taking 
the following drugs could be enrolled if their 
physicians were willing to discontinue these drugs 
and undergo an appropriate wash-out period: other 
anti-arrhythmics or beta-blocking agents, calcium 
channel blockers belonging to the verapamil and 
diltiazem group, potassium-depleting diuretics, 
drugs prolonging the QT interval (e.g., 
phenothiazines, tricyclic antidepressants, 
terfenadine, and astimazole), clonidine or 
catecholamine-depleting agents such as reserpine 
and guanethedine. 

TIME AND EVENT SCHEDULE/ 

TREATMENT COMMENCEMENT 

After recruitment criteria were fulfilled, 
h·eatment began immediately for patients not 
previously on anti-arrhytlunic agents. 

Patients previously on other medications 
underwent an appropriate washout period, which 
lasted up to 2 months if amiodarone was the drug in 
question. Treatment was initiated with sotalol 160 
mg/ tab½ tab given BID (160 mg/ day). 

Day 14 Follow-up. 24-hour ECG monitoring was 
repeated for all patients on Day 14. If the arrhythmia 
was controlled, the dosage of sotalol was maintained 
and the patient was counted as a treatment success. 
Otherwise, dosage was increased to 160 mg/ tab 
given BID (320 mg/day). 

Day 28 Follow-up. 24-hour ECG monitoring was 
repeated on Day 28 for patients whose arrhythmias 
were uncontrolled on Day 14. lf the arrhythmia was 
controlled, the dosage of sotalol was maintained and 
the patient was counted as a success. Otherwise, 
dosage was increased to 160 mg/tab 1 ½ tabs given 
BID (480 mg/day). 
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Day 42 Follow-up. 24-hour ECG monitoring was 
repeated on Day 42 for patients whose arrhythmias 
were uncontrolled on Day 28. If the arrhythmia was 
controlled, no further dosage adjustment was made. 
Otherwise the patient was classified as a "b'eatrnent 
failure" and the b'eatment stopped. TI1ese patients 
were referred back to their cardiologists as soon as 
possible for further management. 

Particular attention was paid to monitoring 
of blood pressure, heart rate, and possible adverse 
effects. Adverse events were adjudicated by steering 
committee members as probably related, possibly 
related or probably not related to drug intake. 
Patients suffering from serious adverse events, or 
who exhibit significant worsening of the arrhythmia 
were withdrawn from the study and managed 
accordingly. TI1ey were then classified as treatment 
failures. 

Withdrawal from therapy that had been 
maintained for at least 7 days would not be abrupt 
except when the drug manifested pro-arrhythmic 
properties or other acute adverse reactions. 
Otherwise, dosage was to be gradually reduced over 
a period of 1 to 2 weeks with observation. If patients 
were to undergo elective surge1y during the course 
of the trial they will be gradually withdrawn from 
sotalol (would to be gradually withdrawn) prior to 
surgery or their respective anesthesiologists will be 
informed of sotalol intake. 

STATISTICAL ANALYSIS 

The major endpoints in this study included 
the following: 

1. Percentage of patients in whom arrhythmia
control was achieved. (In this study, arrhythmia
control was defined as a reduction in the
frequency of isolated PVC's by at least 70% or a
reduction in the episodes of couplets or
repetitive firing by 90% based on 24-hour ECG
monitoring)

2. Dosage range which resulted in arrhythmia
control;

3. Frequency of probable and possible adverse
drug reactions;

4. Percentage of withdrawals and drop-outs, as
well as description of their causes.
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RESULTS 

A. Population Characteristics
A total of 46 subjects were enrolled in the 

study, 44 of whom comprised the final study 
population. One patient was excluded because 
evaluation of 24 hour ECGs disclosed a 
supraventricular origin of the arrhythmia. Another 
was excluded because of severe heart failure and 
electrolyte abnormalities. 

Tiurty six (36) of 44 patients were female. 
The average age was 43 years with a range of 19 to 
68 years old. Thirty-seven had palpitations 
attributable to their ventricular arrhythmias, while 
the rest were asymptomatics. 

Baseline 24-hour ECGs showed an average 
heart rate of 76 bpm (range: 54 to 109) with a mean 
of 9,345 single PVCs (range: 20 to 35, 395). 

Repetitive ventricular arrhythmias (runs of 2 
or more) were noted in 22 patients who averaged 
308 events (range: 4 to 2,385). Baseline 2-D 
echocardiography showed a mean ejection fraction 
of71.1 % (range: 55 to 83%). 

B. Dose Ra11gi11g
All 44 subjects were started on 160 mg/ day 

in 2 divided doses. At that dose, arrhythmia control 
as defined was attained in 16 (36.0%). One patient 
was withdrawn because of an increase in the 
frequency of ventricular arrhythmias, while another 
dropped out for unknown reasons. 

The remaining 26 patients underwent an 
increase in dosage to 320 mg/ day, with control 
attained in 13(50.0%). At this dose,1 dropped out for 
unstated reasons, while 2 others were withdrawn 
because of suspected pro-arrhythmic effects. TI1is 
left 10 patients who underwent dosage adjustment 
to 480 mg/ day. The increased dose was well
tolerated by all 10 patients but arrhythmia control 
was achieved in only 1 (10.0%). 

Figure 1. Cumulative rates of arrhythmia control as a 

function of the dose of sotalol. 
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In all arrhythmia control was achieved in 30 
of the 44 subjects (68.0%). Cumulative control rates 
are summarized in Figure 1, as a function of the 
dosage. 

C. Adverse Events and Drop-outs

A total of 3 patients were withdrawn from 
the sh1dy - 2 because of possible pro-arrhythmia 
(>200.0% increase in the frequency of any 
ventricular arrhythmia), and 1 because of weakness. 
2 others dropped out for unstated reasons. All 5 
subjects were classified as treatment failures. 

DISCUSSION 

Several studies 19•151 that evaluated the 
efficacy of conventional beta-blockers in suppressing 
complex and repetitive ventricular ectopy 
demonstrate that 40 to 50% of the patients achieve.?: 
75% PVC suppression. Beta-blockers have been 
shown to increase the ventricular fibrillation 
threshold under both ischemic and non-ischemic 
conditions but more particularly in the ischemic 
myocardiumP61. TI1is may explain the beneficial 
effects of beta-blockers in survivors of acute 
myocardial infarction. The effects are characterized 
by significant reduction: in PVC frequency with 
adequate supression (> 75%) in approximately 50% 
of the patients, a greater response for complex and 
repetitive PVCs, and attenuation of the circadian 
pattern of PVC distributionfll_ 

D,1 sotalol, (-) commonly known simply as 
sotalol, (-) is a non-selective.. beta-blocker that has 
been around for several years now, initially just for 
the treatment of hypertension but later discovered to 
be superior to conventional beta-blockers in treating 
ventricular arrhythmias because of its unique 
elech·ophysiologic properties. Singh f171 indicated, 
however, that the isolated lengthening of the action 
potential duration (a class III effect) does not 
necessarily constitute a powerful mechanism for 
PVC suppression. 

A synergistic effect between beta blockade 
and prolonged cardiac repolarization in sotalol must 
thus, be considered. This is further supported by the 
fact that d-sotalol, an isomer which is devoid of any 
beta-blocking effect and is primarily a class III anti
arrhythrnic agent, has not been shown to be as 
effective as d,l sotalol. 

In a double-blind, placebo-controlled, 
parallel study by Deedwania et a111s1 comparing the 
antiarrhythmic effects of sotalol and propranolol, 
172 patients with > 30 PVC's/hour were 
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randomized to either drug regimen after a 1-week 
washout and 1-week placebo period. Starting dose 
of sotalol was 160 mg BD while that of propranol 
was 40 mg TD. Arrhythmia control was defined as 
decreases in PVCs.?: 75%. Those who didn't meet the 
definition were given higher doses, 320 mg BD of 
sotalol or 80 mg TD of propranolol. At 6 weeks 
therapy, an 80% decrease in PVC's/hr was seen in 
the sotalol group compared to a 59% decrease in the 
propranolol group (p < 0.002). 

Of the 76 patients on sotalol, 56% achieved 
arrhythmia control compared to only 29% of the 91 
patients on propranol (p < 0.001). The precise reason 
for the superiority of sotalol over propranol may be 
its class III properties in synergism with beta
blockade. 

In a study by Myburgh et alfl9J, optimally 
titrated doses of sotalol suppressed the frequency of 
PVC's by 86% in 20 patients with ischernic heart 
disease. Initial suppression of complex and 
repetitive ventricular arrhythmias was seen in 90% 
of patients in a study by Mary-Rabine et au201 and 
the efficacy was maintained in 50% of the patients 
during long-term therapy. 

In a double-blind, placebo-controlled study, 
Anderson et al[21] studied the effects of sotalol 320 
or 640 mg/ day in 56 patients with chronic PVC' s. At 
a dose of 320 m_g/ day, the median arrhythmia 
frequency was reduced by 77%; at 640 mg/day, by 
83%, on placebo, by only 6%. Using 75% reduction 
in ventricular arrhythmia as definition of adequate 
arrhythmia control, 59% of the patients on sotalol 
achieved control compared with 11 % of patients on 
placebo. 

In a blinded, placebo-controlled study by 
Burchkardt et aH22l involving 14 post-MI patients 
with high-density PVC's who were given 320 mg 
sotalol or placebo, the total number of PVC' s 
decreased by 50% in the sotalol-treated patients, 
with greater suppression of the higher grades of 
ventricular ectopy by the drug. 

No adverse reactions were noted and the 
left ventricular ejection fraction remained the same. 
Moreover, a significant correlation was noted 
between an anti-arrhythmic effect and the 
prolongation of the QTc interval. TI1e effect of 
prolonging cardiac repolarization which 
constitutes the class III property of sotalol -
distinguishes it from the rest of the conventional 
beta-blockers (class II agents). 

Our present study - an open-label, dose
escalation study - is the first to be done among 
Filipino subjects for the h·eatment of complex and 
repetitive PVC's. With .?: 70% suppression of PVCs 
as the definition of effective arrhythmia control, the 

164 



study shows that the optimum dose range in the 
Filipino subjects is 160 to 320 mg/day. This is 
comparable with the available data on foreign 
subjects. Arrhythmia control, as defined, was 
achieved in 68.9% of patients - which is a relatively 
high figure and is again comparable with the figures 
in other studies. 

Although not a specific objective of the 
study, relief of symptoms among those with high
density PVC s was likewise impressive. More 
importa11tly, adverse events were infrequent. 

CONCLUSION 

This study demonsb·ates the effect of 
various doses of sotalol in Filipino patients with 
complex and repetitive ventricular arrhythmias. 

Majority of Filipino patients who respond to 
the drug will require doses of 160 to 320 mg/day. 
Beyond this dosage, only a few will respond. The 
overall conb·ol rate of 68.9% is comparable with 
previous studies on sotalol. The most common side 
effects pertained to proarrhythmias (seen in 2/ 44 or 
4.5%). However, these are easily detected by serial 
24-hour EKG monitoring and is readily reversed by
cessation of sotalol therapy.
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