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Background: Immediate-release carvedilol requires twice-daily dosing and may have low treatment compliance.

We assessed the efficacy of a new formulation of once-daily extended-release carvedilol (carvedilol ER) on systolic

blood pressure (SBP) and diastolic blood pressure (DBP) among patients with hypertension in this double-blind,

randomized, placebo-controlled trial.

Methods: A total of 134 patients with untreated or uncontrolled hypertension were randomly assigned in a 1:1:1

ratio to receive placebo, low-dose carvedilol ER, or high-dose carvedilol ER for 8 weeks. The primary endpoint was

the reduction in office SBP at 8 weeks. Secondary endpoints included the reduction in office DBP and the proportion

of patients with blood pressure (BP) < 140/90 mm Hg.

Results: In the intention-to-treat population, placebo-adjusted changes in SBP/DBP were -2.9 mm Hg [95% confidence

interval (CI), -9.6 to 3.7]/-1.7 mm Hg (95% CI, -5.6 to 2.3) and -4.9 mm Hg (95% CI, -11.5 to 1.7)/-3.4 mm Hg (95% CI,

-7.3 to 0.5) for low-dose carvedilol ER and high-dose carvedilol ER, respectively. In the per-protocol population,

high-dose carvedilol ER was associated with a significant DBP reduction [placebo-adjusted difference, -4.7 mm Hg

(95% CI, -8.8 to -0.5); adjusted p = 0.026]. There was a gradational improvement in BP control with carvedilol ER

(25%, 37%, and 48% for placebo, low-dose carvedilol ER, and high-dose carvedilol ER, respectively; linear-by-linear

association p = 0.028). There were no differences in safety among the three groups.

Conclusions: Carvedilol ER, though well tolerated, did not result in a greater reduction in either SBP or DBP compared

with placebo.
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INTRODUCTION

Elevated blood pressure (BP) is one of the leading

causes of cardiovascular and renal diseases. By estimation,

at least one fifth of the global adult population is affected

by hypertension.
1

Controlling BP in patients at risk re-

duces the occurrence of long-term cardiovascular compli-

cations.
2,3

Besides diuretics, calcium channel blockers, and

blockers of the renin-angiotensin system, beta-blockers are

among the commonly used antihypertensive drugs.
4,5

Carvedilol is a third-generation beta-blocker. Except

for its beta-adrenoceptor blockage effects, it has vasodi-

latory properties owing to alpha-adrenergic blockage. In

Acta Cardiol Sin 2021;37:186�194 186

Original Article doi: 10.6515/ACS.202103_37(2).20200914B

Acta Cardiol Sin 2021;37:186�194

Received: May 21, 2020 Accepted: September 14, 2020
1
General Clinical Research Center, Taipei Veterans General Hospital;

2
School of Medicine, National Yang-Ming University, Taipei;

3
Division

of Cardiology, Kaohsiung Chang Gung Memorial Hospital;
4
Division

of Cardiology, Kaohsiung Medical University Chung-Ho Memorial

Hospital, Kaohsiung;
5
Cardiovascular Center, National Taiwan University

Hospital, Taipei;
6
Division of Cardiology, Chung Shan Medical University

Hospital;
7
Cardiovascular Center, Taichung Veterans General Hospital,

Taichung;
8
Division of Cardiology, Hualien Tzu Chi Hospital, Hualien;

9
Division of Cardiology, Shin Kong Wu Ho-Su Memorial Hospital, Taipei,

Taiwan.

Corresponding author: Dr. Chern-En Chiang, General Clinical Research

Center, Taipei Veterans General Hospital, No. 201, Sec. 2, Shipai Rd.,

Taipei, Taiwan. Tel: 886-2-2875-7602; Fax: 886-2-2874-5422; E-mail:

cechiang@vghtpe.gov.tw



addition to decreasing cardiac output, vasodilatory beta-

blockers can lower BP further by reducing systemic vas-

cular resistance. Compared with other beta-blockers,

carvedilol is more metabolism-friendly as it does not ap-

pear to cause carbohydrate and/or lipid disturbances.
6,7

Beyond the hypertension treatment, immediate-release

carvedilol (carvedilol IR) is approved for the manage-

ment of heart failure with reduced left ventricular ejec-

tion fraction and left ventricular dysfunction after myo-

cardial infarction.
8,9

Nevertheless, it requires twice-daily

administration. Encapsulated controlled-release carve-

dilol (carvedilol CR) has been developed to improve the

disadvantages of the pharmacokinetics of carvedilol IR

and requires only once-daily administration.
10

The toler-

ability of these two formulations has been reported to

be very similar.
11,12

Although carvedilol CR has been licensed by the U.S.

Food and Drug Administration since 2006, it is not yet

available in Taiwan. As less frequent dosing regimens re-

sult in better compliance to medications,
13

the develop-

ment of extended-release carvedilol (carvedilol ER) given

once daily is expected to improve patient adherence to

the treatment in Taiwan. The present study was designed

to evaluate the efficacy and safety of a new formulation

of carvedilol in patients with hypertension and to deter-

mine its optimal dose.

METHODS

Study design and oversight

We conducted a three-group, double-blind, ran-

domized, placebo-controlled trial comparing two doses

of carvedilol ER with placebo in patients with hyperten-

sion at nine centers. The trial was sponsored by TSH Bio-

pharm Corporation and was conducted in accordance

with the principles of the Declaration of Helsinki and the

International Conference on Harmonisation Good Clini-

cal Practice guidelines. The protocol and amendments

were approved by the health authority of Taiwan and

the ethics committee at each participating center. All

patients provided written informed consent.

Study patients

Patients aged between 20 and 90 years with un-

treated or uncontrolled (despite up to two antihyper-

tensive drugs among which neither was a beta-blocker)

mild to moderate essential hypertension [defined as sys-

tolic BP (SBP) between 140 mm Hg and 180 mm Hg and/

or diastolic BP (DBP) between 90 mm Hg and 110 mm Hg

based on the office measurement] were enrolled in the

study. Antihypertensive treatments should remain un-

changed for at least 4 weeks before screening. Key ex-

clusion criteria included malignant hypertension; hyper-

tension secondary to an identifiable and treatable cause;

any other indications or any contraindications for a

beta-blocker; clinically significant valvular or arrhythmic

diseases; and a heart rate less than 60 beats per minute.

Study procedures

The study scheme is shown in Figure 1. Eligible pa-

tients underwent a 2-week, single-blind, placebo run-in

period during which background antihypertensive treat-

ments were unchanged. Patients who met the inclusion
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Figure 1. Study scheme with dosing schedule. ER, extended-release.



criteria were then randomly assigned in a 1:1:1 ratio to

receive placebo, low-dose (15.825 mg for 4 weeks then

31.65 mg for 4 weeks) or high-dose (15.825 mg for 2

weeks, 31.65 mg for 2 weeks, then 63.3 mg for 4 weeks)

carvedilol ER, all given once daily in the morning with

food. Randomization with a permuted block (size of 6)

was performed with the use of sealed envelopes provided

by the sponsor. No stratification was applied.

Carvedilol ER 15.825 mg and the matching placebo

and carvedilol ER 63.3 mg and the matching placebo were

provided as identical-appearing tablets in order to main-

tain blinding to the treatment. Each patient received two

sets of study medications: either carvedilol ER 15.825

mg and the matching placebo or carvedilol ER 63.3 mg

and the matching placebo. During the study, up-titration

of study medications was stopped if SBP was less than 100

mm Hg or a heart rate was less than 50 beats per minute.

At each visit, office BP was assessed using an oscillo-

metric sphygmomanometer (WatchBP Home; Microlife

Corporation, Taipei, Taiwan). At and after randomiza-

tion, all BP measurements were made in the morning

between 8:00 and 12:00 on the same arm, in which higher

BP was recorded during screening. The same member of

staff in each participating center performed the mea-

surements at the trough drug effect while patients were

seated and rested for at least 5 minutes but had not

been left unattended. Two BP readings were taken at a

two-minute interval and a third measurement was taken

if there was a 6 mm Hg or higher difference between

the first two SBP readings. Averaged readings were used

for all analyses. The first heart rate reading at the cuff

pressure measurement was recorded.

Study endpoints

The primary endpoint was the reduction in SBP at 8

weeks. Secondary endpoints included the reduction in

DBP at 8 weeks and the proportion of patients with con-

trolled BP, defined as BP less than 140/90 mm Hg, at 8

weeks. Safety was assessed on the basis of vital signs,

electrocardiography- and laboratory-associated para-

meters, and adverse events that occurred during the

treatment and were coded according to the Medical Dic-

tionary for Regulatory Activities, version 19.1.

Statistical analysis

The study was designed to test the hypothesis that

carvedilol ER would be superior to placebo with regard

to the SBP reduction. Based on the prior experience of

carvedilol CR 40 mg and 80 mg,
12

a change from base-

line to the end of treatment in SBP between either dose

of carvedilol ER and placebo was expected to be around

9 mm Hg. A pooled standard deviation of 12 mm Hg was

used. Therefore, it was determined that approximately

38 evaluable patients for each treatment group would

provide 80% power at an alpha level of 0.05. Consider-

ing a dropout rate of 20%, we originally planned to en-

roll 143 patients. However, this number was lowered

when the review of blinded data suggested a lower-

than-expected dropout rate.

The primary efficacy analysis was conducted within

the intention-to-treat (ITT) population that included all

patients who underwent randomization, received at least

one dose of study medications, and had at least one

evaluable datum for the efficacy assessment. The per-

protocol (PP) population excluded patients who had ma-

jor protocol violations, compliance to study medications

of 80% or less, or no evaluable data at the end of the

study. In addition, analyses for safety were performed

based on the safety population that included all ran-

domized patients who had taken at least one dose of

study medications. We reported compliance to study

medications using data for tablets dispensed to, taken

by, and returned from each patient.

Changes in BP from baseline within treatment groups

were tested by the paired t-test or the Wilcoxon signed

rank test if the assumption of normality was violated,

and between-group differences were analyzed by the

one-way analysis of covariance model using baseline BP

as the covariate and the Dunnett’s method for multiple

comparisons. Two-sided 95% confidence intervals (CIs)

were calculated using the least-squares mean and the

root-mean-square error of the analysis of covariance

model. For missing BP values, the last observation car-

ried forward method was adopted. For the safety as-

sessment, mean values among treatments and changes

from baseline within treatment groups were compared

by the analysis of variance model and the paired t-test,

respectively. For categorical variables, values were com-

pared with the Fisher’s exact test, the Pearson’s chi-

squared test, or the Mantel-Haenszel test as appropri-

ate; multiple comparisons were adjusted using the Bon-

ferroni method where appropriate. Two-tailed p values
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less than 0.05 were considered to be significant. All an-

alyses were done with SAS version 9.2 (SAS Institute,

Cary, North Carolina, USA).

This trial is registered with ClinicalTrials.gov, number

NCT02432937.

RESULTS

Patients

Between January 2015 and July 2016, 179 patients

were screened and enrolled, among whom 134 (74.9%)

underwent randomization (Figure 2). Of these patients,

133 were treated and included in the primary efficacy

analysis. Treatment compliance was greater than 90% in

all three groups.

At baseline, demographic and clinical characteristics

were well balanced between the placebo, low-dose and

high-dose carvedilol ER groups (Table 1). Per study de-

sign, 52.3%, 62.8%, and 63.6% of the patients in the pla-

cebo, low-dose and high-dose carvedilol ER groups, re-

spectively, had taken concomitant antihypertensive treat-

ments during the study (p = 0.482). Of these treatments,

renin-angiotensin system antagonists and calcium chan-

nel blockers were predominant. One patient was taking

a prohibited alpha-blocker (minor protocol violation) and

no patient received any additional beta-blockers.

Efficacy

Figure 3A presents the BP changes by treatment

group in the ITT population. In all three groups, SBP was

significantly reduced by 4 weeks and DBP was reduced

at 2 weeks and thereafter. At 4 weeks, the largest SBP

reduction occurred in the high-dose carvedilol ER group

(9.4 � 16.6 mm Hg) and sustained at 8 weeks (10.3 �

17.0 mm Hg). Although reductions in both SBP and DBP

were the greatest with high-dose carvedilol ER, the be-

tween-group differences in SBP and DBP were not statis-

tically significant. The placebo-adjusted changes in SBP

and DBP were -2.9 mm Hg (95% CI, -9.6 to 3.7; adjusted

p = 0.509) and -1.7 mm Hg (95% CI, -5.6 to 2.3; adjusted

p = 0.532), respectively, in the low-dose carvedilol ER

group. In the high-dose carvedilol ER group, the placebo-

adjusted changes in SBP and DBP were -4.9 mm Hg (95%

CI, -11.5 to 1.7; adjusted p = 0.169) and -3.4 mm Hg

(95% CI, -7.3 to 0.5; adjusted p = 0.098), respectively.

The patterns and degrees of reductions in both SBP

and DBP in the PP population during the study were

similar to those observed in the ITT population (Figure

3B). The placebo-adjusted changes in SBP and DBP were

-4.0 mm Hg (95% CI, -11.0 to 3.0; adjusted p = 0.338)

and -2.8 mm Hg (95% CI, -7.1 to 1.5; adjusted p = 0.254),

respectively, in the low-dose carvedilol ER group. In the

high-dose carvedilol ER group, the placebo-adjusted

changes in SBP and in DBP were -5.5 mm Hg (95% CI,
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Figure 2. Flow diagram. ER, extended-release.



-12.2 to 1.3; adjusted p = 0.128) and -4.7 mm Hg (95%

CI, -8.8 to -0.5; adjusted p = 0.026), respectively.

BP goal achievement at 8 weeks

BP goal achievement rates at 8 weeks were 25%,

37%, and 48% for the patients assigned to the placebo,

low-dose and high-dose carvedilol ER groups, respec-

tively (Figure 4). There was a gradational improvement

in the BP goal achievement (linear-by-linear association

p = 0.028). High-dose carvedilol ER appeared to be asso-
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Table 1. Baseline characteristics of patients

Placebo

(N = 44)

Low-dose carvedilol ER

(N = 43)

High-dose carvedilol ER

(N = 44)
p value

Age, yrs 054.8 � 13.6 55.8 � 11.8 57.2 � 12.4 0.681

Female sex, % 43.2 44.2 45.5 0.977

Weight, kg 072.7 � 11.6 72.2 � 14.8 74.1 � 14.8 0.808

Medical history

Coronary artery disease, % 22.7 30.2 31.8 0.600

Kidney disease, %* 04.5 07.0 11.4 0.513

Diabetes, % 25.0 20.9 15.9 0.573

Dyslipidemia, % 56.8 48.8 63.6 0.379

Smoking, % 15.9 11.6 18.2 0.690

Obesity, %
#

22.7 11.6 20.5 0.369

Physical inactivity, % 11.4 11.6 15.9 0.777

Newly diagnosed hypertension, %
†

47.7 37.2 36.4 0.482

Prior beta-blocker experience, % 09.1 14.0 09.1 0.728

Current hypertensive medication

ACE inhibitor, ARB, or renin inhibitor, % 47.7 53.5 47.7 0.826

Alpha-blocker, % 0.0 2.3 00.0 0.328

Calcium channel blocker, % 29.5 41.9 43.2 0.349

Diuretic, % 4.5 7.0 09.1 0.771

SBP, mm Hg 147.4 � 8.7 148.6 � 12.3 147.2 � 12.00 0.810

DBP, mm Hg 91.0 � 7.7 91.3 � 10.2 91.3 � 8.00 0.986

Heart rate, beats per minute
‡

77.1 � 9.2 76.9 � 9.1 74.6 � 11.2 0.411

* Kidney disease was defined as microalbuminuria or an estimated glomerular filtration rate < 60 mL/min per 1.73 m
2

of body-

surface area.
#

Obesity was defined as a body mass index � 30 kg/m
2
.

†
Newly diagnosed hypertension was defined as no

concomitant antihypertensive medications at baseline.
‡

Data were based on the safety population.

ACE, angiotensin converting enzyme; ARB, angiotensin II receptor blocker; DBP, diastolic blood pressure; ER, extended-release; SBP,

systolic blood pressure.

Figure 3. Blood pressure throughout the study in the intention-to-treat population. CI, confidence interval; DBP, diastolic blood pressure; ER, ex-

tended-release; SBP, systolic blood pressure.
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ciated with the highest BP goal achievement rate [odds

ratio, 2.74 (95% CI, 1.11-6.76) for high-dose carvedilol

ER compared with placebo; unadjusted p = 0.027 and

adjusted p = 0.053].

Safety and adverse events

Both low-dose and high-dose carvedilol ER were

well tolerated, as the proportions of patients who had

adverse events were nominally lower in the low-dose

and high-dose carvedilol ER groups than in the placebo

group (Table 2). Serious adverse events were uncom-

mon and were not related to study procedures or medi-

cations. The mean heart rate was lower in both the low-

dose and high-dose carvedilol ER groups than in the pla-

cebo group at 4 weeks (Table 3). Changes in the heart

rate from baseline to 8 weeks were -8.4 � 9.0 beats per

minute (p < 0.001) for low-dose carvedilol ER and -8.6 �

11.0 beats per minute (p < 0.001) for high-dose car-

vedilol ER. Although the heart rate decreased with both

doses of carvedilol ER, only two patients in the high-

dose carvedilol ER group had a heart rate less than 60

beats per minute. Only one patient each in the low-dose
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Table 2. Adverse events

Placebo

(N = 44)

Low-dose carvedilol ER

(N = 44)

High-dose carvedilol ER

(N = 45)

Patients with any AEs
†

18 (40.9) 8 (18.2) 14 (31.1)

Palpitation 0 (0.0) 0 (0.0) 2 (4.4)

Sinus bradycardia 0 (0.0) 0 (0.0) 1 (2.2)

Decreased heart rate 0 (0.0) 0 (0.0) 1 (2.2)

Prolonged QT interval by electrocardiogram 0 (0.0) 1 (2.3) 0 (0.0)

Hypertension 1 (2.3) 0 (0.0) 1 (2.2)

Fatigue or malaise 2 (4.5) 3 (6.8) 0 (0.0)

Dizziness 1 (2.3) 0 (0.0) 1 (2.2)

Postural dizziness 0 (0.0) 0 (0.0) 1 (2.2)

Headache 0 (0.0) 1 (2.3) 1 (2.2)

Depressed mood 1 (2.3) 0 (0.0) 0 (0.0)

Insomnia 2 (4.5) 1 (2.3) 1 (2.2)

Dyslipidemia 0 (0.0) 0 (0.0) 1 (2.2)

Eye disorders 1 (2.3) 1 (2.3) 0 (0.0)

Musculoskeletal and connective tissue disorders 2 (4.5) 3 (6.8) 2 (4.4)

Respiratory, thoracic, and mediastinal disorders 2 (4.5) 1 (2.3) 2 (4.4)

Gastrointestinal disorders 3 (6.8) 0 (0.0) 1 (2.2)

Hepatobiliary disorders 2 (4.5) 0 (0.0) 0 (0.0)

Infections 3 (6.8) 2 (4.5) 1 (2.2)

AEs leading to study medication discontinuation 2 (4.5) 0 (0.0) 1 (2.2)

Patients with any SAEs 1 (2.3) 1 (2.3) 0 (0.0)

* Data were based on the safety population.
#

Definitions were based on the Medical Dictionary for Regulatory Activities, version

19.1.
†

p value for the Pearson’s chi-squared test was 0.066.
‡

One patient in the placebo group was hospitalized for abdominal

wound treatment and one patient in the low-dose carvedilol ER group developed urinary tract infection that required inpatient

treatment. None of SAEs were judged by investigators to be study related.

AE, adverse event; ER, extended-release; SAE, serious adverse event.

Figure 4. Proportions of patients who achieved systolic and diastolic

blood pressure less than 140/90 mm Hg at 8 weeks in the intention-to-

treat population. BP, blood pressure; ER, extended-release. Compared

with placebo, the higher-dose carvedilol ER was associated with an im-

provement in BP control (linear-by-linear association p = 0.028; adjusted

p = 0.437 comparing low-dose carvedilol ER with placebo; adjusted p =

0.053 comparing high-dose carvedilol ER with placebo).



and high-dose carvedilol ER groups who had no clinically

significant abnormal electrocardiographic finding at ba-

seline reported clinically significant abnormal changes

during the study. There were no within- nor between-

group differences in low-density lipoprotein cholesterol,

high-density lipoprotein cholesterol, triglycerides, and

fasting plasma glucose with either treatment between

randomization and the end of the study.

DISCUSSION

In this double-blind, randomized, placebo-controlled

trial in patients with untreated or uncontrolled hyper-

tension, changes in BP at 8 weeks did not differ signifi-

cantly between both doses of carvedilol ER and placebo

despite that a dose-dependent effect on the BP goal achi-

evement was observed with carvedilol ER compared with

placebo. There were no major safety concerns for either

dose of carvedilol ER.

The absence of a significant difference in changes in

SBP from baseline to the end of the study between car-

vedilol ER and placebo in our study did not support the

hypothesis that either dose of carvedilol ER would fur-

ther reduce SBP by at least 9 mm Hg after correcting for

the placebo effect. The lack of the between-group dif-

ference was probably attributed to several factors. First,

we observed greater BP reductions with placebo in our

study than those in patients with similar baseline BP in

other studies with nebivolol.
14

The BP changes with pla-

cebo in our study were also larger compared with pa-

tients enrolled in a prior study of carvedilol CR using

ambulatory BP monitoring as one of the inclusion crite-

ria (-5.4/-3.0 mm Hg versus -1.5/-1.9 mm Hg). In fact, the

magnitude of BP reductions in the placebo group is of-

ten nontrivial in studies with no ambulatory BP monitor-

ing.
15-17

Second, the sample size of only a little over 40

patients per treatment group in our study was based on

a prior study of carvedilol CR showing a 9 mm Hg reduc-

tion, on average, in SBP with 40 mg and 80 mg carve-

dilol CR at 6 weeks.
12

However, the patients enrolled in

the prior study had nominally higher BP than those in

our study. The regression to the mean phenomenon,
18

that is the higher the baseline BP, the bigger the fall af-

ter intervention,
19

might be more apparent in the refer-

enced study, in which more than 80 patients per treat-

ment group were included.
12

Furthermore, compared to

office BP measurements, ambulatory BP monitoring is

more sensitive when assessing BP changes. Using office

measurements only is more susceptible to unexpected

BP changes in the placebo group in a limited sample size,

leveraging the outcome to the null.
20

Practice guidelines

endorse ambulatory BP monitoring to evaluate BP in

clinical trials,
21

nevertheless, patients may not tolerate

wearing the equipment which could result in missing

data. Considering conducting this clinical trial in nine

centers, we opted to use office BP measurements for

pragmatic reasons.

Although the reductions in SBP and DBP with either

dose of carvedilol ER were not significant when com-

pared with placebo in the ITT population, a considerably

greater proportion of the patients who received car-

vedilol ER achieved a BP less than 140/90 mm Hg com-

pared to those who received placebo. In the PP popula-

tion, we observed a greater reduction in DBP with high-

dose carvedilol ER than with placebo [between-group

difference, -4.7 mm Hg (95% CI, -8.8 to -0.5)]. Also in the

PP population, SBP/DBP was reduced by approximately

6.6/4.2 mm Hg, 11.2/6.6 mm Hg, and 11.8/7.2 mm Hg

with 15.825 mg, 31.65 mg, and 63.3 mg carvedilol ER,

respectively. Comparable reductions were observed in

the prior study which assessed 20 mg, 40 mg, and 80

mg carvedilol CR.
12

We further observed a dose-depend-

ent achievement in BP control with higher dose car-

vedilol ER [odds ratio, 2.74 (95% CI, 1.11-6.76) for high-

dose carvedilol ER compared with placebo]. In addition

to BP reductions, beta-blockers reduce the heart rate. In

our study, both 31.65 mg and 63.3 mg carvedilol ER

were associated with reductions in the heart rate by ap-

proximately 8 beats per minute at 8 weeks. Similar re-
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Table 3. Changes in the heart rate from baseline

Placebo
Low-dose

carvedilol ER

High-dose

carvedilol ER
p value

#

Week 2 0.7 � 7.6 -3.6 � 8.3 -1.9 � 10.8 0.092

p = 0.565 p = 0.007 p = 0.240

Week 4 0.5 � 8.3 -4.0 � 7.5 -6.5 � 11.1 0.002

p = 0.680 p = 0.001 p < 0.001

Week 8 -1.2 � 9.9- -8.4 � 9.0 -8.6 � 11.0 < 0.001 <

p = 0.449 p < 0.001 p < 0.001

* Data were based on the safety population.
#

Between-group

differences were compared by the analysis of variance model.

ER, extended-release.



ductions in the mean heart rate over 24 hours were ob-

served in the prior study with 40 mg and 80 mg carve-

dilol CR.
12

CONCLUSION

Neither dose of carvedilol ER, given once daily after

8 weeks, resulted in significant reductions in BP com-

pared with placebo. Both doses were well tolerated.
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