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The efficacy of a new torasemide prolonged release (PR) formulation to
torasemide immediate release (IR) was compared in a randomized noninfe-
riority double-blind trial. Patients with newly diagnosed mild-to-moderate hy-
pertension or unresponsive or poor tolerability to previous antihypertensive
monotherapy received 5 mg/day of torasemide-PR (n = 219) or torasemide-
IR (n = 223) for 12 weeks (uptitration to 10 mg/day if no response at 4 or
8 weeks). Mean diastolic blood pressure (DBP) reduction in the torasemide-
PR group (11.6 ± 7.1 mmHg, 95% confidence interval [CI] 10.6–12.5) versus
torasemide-IR (11.3 ± 7.5 mmHg, 95% CI 10.2–12.3) met the noninferior-
ity criterion of a nonsided 97.5% CI lower than the preestablished margin
of 2 mmHg. A significantly higher percentage of patients in the torasemide-PR
group achieved adequate BP control after 8 and 12 weeks. Ambulatory 24-h BP
monitoring (ABPM) measurements in a subset of 100 patients showed greater
daytime SBP reductions in the torasemide-PR group (128.4 ± 9.9 mmHg vs.
133.5 ± 10.4 mmHg, P < 0.05). Safety and tolerability of both formulations
were similar.

Introduction

The ultimate goal of hypertension treatment requires
a sufficient reduction in blood pressure (BP), and strict
goals for target BP have been established (McVeigh et al.
1995). However, despite the existence of clear evidence-
based guidelines (Chobanian et al. 2003; Mancia et al.
2007; Whitworth 2003), it is widely acknowledged that
hypertension remains inadequately controlled, with
only a small proportion of patients achieving target BP
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levels (Turbull 2005). Oral diuretics have been the most
popular step-one drug for the treatment of hypertension
for more than 15 years. Diuretics have many of the at-
tributes of the ideal step-one drug: they are inexpensive,
easy to titrate, effective in a large percentage of patients
with mild-to-moderate hypertension, well tolerated, and
they enhance the effectiveness of other antihypertensive
drugs (Gifford 1984).

Although thiazide diuretics have been the mainstay
of treatment thus far, they continue to engender de-
bate because of putative, undesirable side effects (Fukuda
and Kimura 2006). Torasemide, a high-ceiling loop di-
uretic, has the advantage over older compounds to be
effective at once-daily dose in the treatment of essen-
tial hypertension (Dunn et al. 1995; Friedel and Buckley
1991). High-ceiling (loop) diuretics exert their action
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by inhibiting the sodium reabsorption mechanisms of
the thick ascending limb of the loop of Henle, thus
resulting in substantial excretion of urine. Torasemide
shows powerful diuretic and natriuretic actions with
smaller potassium losses than equivalent doses of other
loop diuretics like furosemide, which may be explained
by a possible inhibitory action of torasemide on aldos-
terone activity (Dunn et al. 1995). Doses of torasemide
of 5 mg once daily are sufficient for antihyperten-
sive treatment; these low doses of torasemide exert
comparable antihypertensive effects to those of the
overtly natriuretic doses of thiazides (e.g., hydrochloroth-
iazide 25 mg) (Baumgart 1993). In contrast to thiazides,
torasemide does not cause significant renal potassium loss
at doses recommended to treat hypertension (Luft 1993).
Long-term antihypertensive treatment with torasemide
has not resulted in undesired metabolic side effects,
such as hypomagnesemia, alterations in glucose and lipid
metabolism, or hyperuricemia (Baumgart 1993). A new
torasemide prolonged release (PR) formulation has re-
cently been developed. In two pharmacokinetic studies
comparing both torasemide-PR and the already avail-
able immediate release (IR) formulation (Gropper et al.
2006a, 2006b), both formulations showed similar sys-
temic exsposures represented by area under the curve
(AUC) values within the bioequivalence 90% confidence
interval (CI) acceptance criteria (90% CI 0.80–1.25), al-
though torasemide-PR had proportionally higher AUCs
than torasemide-IR. High maximum plasma concentra-
tions (Cmax) were significantly lower with torasemide-
PR compared with torasemide-IR and time to peak Cmax

(tmax) was significantly longer with torasemide-PR than
with torasemide-IR.

According to European Medicines Agency (EMEA)
Guidelines for modified release formulations (The Euro-
pean Agency for the Evaluation of Medicinal Products
1999), a randomized noninferiority clinical trial was de-
signed to compare the antihypertensive efficacy of this
new formulation of torasemide-PR to the already avail-
able IR formulation of the same drug in the treatment
of patients with mild-to-moderate essential hypertension.
Safety and tolerability of torasemide-PR were also evalu-
ated.

Patients and Methods

Study Design

A randomized, double-blind, two-arm, parallel-group,
multicenter study was designed to demonstrate the non-
inferiority of the antihypertensive efficacy of torasemide-
PR in comparison to torasemide-IR in patients with mild-
to-moderate essential hypertension. The duration of the

study was 3 months. The study took place from April
2005 to February 2006 in two countries in Europe (Spain
and Russia) and involved the participation of hyperten-
sion units of 41 centers.

The study protocol was approved by the institutional
review board of each of the participating centers and was
conducted in accordance with the principles of the Decla-
ration of Helsinki and its amendments. Written informed
consent was obtained from all participants prior to enrol-
ment in the study.

Eligibility

Male and female patients of any race, aged between
18 and 75 years, with newly diagnosed mild-to-
moderate hypertension, defined as systolic BP (SBP) 140–
179 mmHg and diastolic BP (DBP) 90–109 mmHg ac-
cording to the 2003 European Society of Hypertension-
European Society of Cardiology guidelines (European So-
ciety of Hypertension-European Society of Cardiology
Guidelines Committee 2003) or previously treated pa-
tients with monotherapy who did not respond or did not
tolerate his/her current medication were eligible for the
trial. Exclusion criteria were: history of unresponsiveness
to diuretic monotherapy or need to use combination ther-
apy to achieve BP control effectively; secondary hyper-
tension or severe hypertension; myocardial infarction or
stroke in the preceding 6 months; unstable angina, heart
failure, major arrhythmia, or conduction disturbance;
type 1 and type 2 diabetes mellitus; significant renal or
hepatic dysfunction; obesity (body mass index [BMI] ≥
40 kg/m2); concurrent use of aspirin, nonsteroidal antiin-
flammatory drugs (NSAIDs), classes Ia, Ib, and II antiar-
rhythmic drugs, lithium, etacrinic acid, or aminoglycoside
antibiotics; known hypersensitivity to the study medica-
tion or intolerance to lactose, as well as any contraindica-
tion for prescribing treatment with torasemide considered
by the investigator. Pregnant women, nursing mothers,
or women of childbearing potential not using adequate
methods of contraception were also excluded.

Treatment and Patient Evaluation

Antihypertensive medication of previously treated pa-
tients was discontinued or tapered off gradually before
the start of the run-in period. After a 2-week placebo
run-in, all eligible patients were sequentially assigned to
one of the two masked medications according to a pre-
determined computer-generated randomization sched-
ule. Patients were randomized (1:1) to torasemide-PR or
torasemide-IR (Sutril

R©
; Novag-Ferrer, Barcelona, Spain)

5 mg, taken in the morning after fasting overnight before
eating or drinking. The study medication was dispensed
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to patients at each visit to cover the period of time until
the next visit.

Causal readings of SBP and DBP were taken with
OMRON M7 BP monitor with the patient in the sitting
position after 5 min of rest. Patients were instructed to
attend clinical visits without taking the study medica-
tion. Moreover, patients were advised to avoid alcohol,
cigarette smoking, coffee/tea, and exercise for at least 30
min before BP measurement. Ambulatory 24-h BP mon-
itoring (ABPM) was carried out in a subgroup of pa-
tients at the end of the run-in period before the first drug
administration and on the last day of treatment. A previ-
ously validated noninvasive automatic device (Spacelabs
90217; Spacelabs, Inc., Redmond, WA, USA), preset at
20-min intervals, was used. Measurements were taken
at the nondominant arm. Patients were instructed to
adhere to their normal daily activities and regular sleep-
ing hours. For analysis, daytime episodes were defined
from 10:00 until 22:00, and night time episodes from
24:00 until 06:00. Variables recorded were as follows:
mean SBP, DBP, mean arterial pressure (MAP), heart
rate (HR), and pulse pressure (PP) for 24-h, daytime,
and night time periods. Additionally, reductions of SBP
and DBP 4-h postdose compared to casual readings be-
fore starting ABPM procedure were measured. Record-
ings with more than 20% erroneous readings and those
who did not have at least one valid record per hour were
excluded from the final analysis.

Assessments were performed before the run-in period,
at baseline (visit 1), 4 weeks (visit 2), 8 weeks (visit 3),
and 12 weeks (visit 4) after initiation of the treat-
ment with torasemide. At visit 2 or visit 3, the dose of
torasemide-IR or -PR could be uptitrated to 10 mg if
the decrease in DBP was lower than 10% of the base-
line value. Patients with a DBP decrease of at least 10%
compared to baseline or with a DBP value <90 mmHg
received the same dose (5 mg or 10 mg) of torasemide
throughout the study. Patients with inadequate control
of BP at visit 3, that is, after 4 weeks of treatment with
torasemide 5 mg and 4 weeks with torasemide 10 mg,
were withdrawn from the study. These patients were in-
cluded in the efficacy analysis.

At each visit, BP and HR were measured, the use of
concomitant medication was recorded, compliance with
treatment was checked, and patients were interviewed
for urinary symptoms and the occurrence of adverse
events. Noncompliance was defined as taking less than
75% of the prescribed course of medication. All adverse
events were designated by the investigator as either drug
related or not drug related. Patients were asked for time
of onset, duration, and intensity of the adverse event.
The intensity was determined by subjective evaluation of
the patient and classified as mild, moderate, and severe.

At the end of the run-in phase and at the end of treat-
ment, each patient underwent a complete medical exam-
ination that included a 12-lead electrocardiogram (ECG)
and complete laboratory studies.

Efficacy and Safety Parameters

The primary efficacy variable was the decrease in casual
DBP achieved at the end of the treatment period com-
pared to baseline values. Secondary efficacy variables in-
cluded the decrease in casual SBP achieved at the end of
treatment compared to baseline and the percentage of pa-
tients with adequate control of BP at the end of the study,
defined as SBP <140 mmHg and/or DBP <90 mmHg. In
the subset of patients with ABPM, antihypertensive effi-
cacy of the study medication was assessed by differences
in the mean 24-h SBP and DBP, mean daytime and night
time SBP and DBP, and circadian variability at the end of
treatment compared to baseline. Tolerability and safety
parameters were the incidence and severity of adverse
events reported throughout the study as well as changes
in vital signs, clinical laboratory tests, 12-lead ECG, and
the presence of urinary symptoms, including the per-
centage of patients with urinary symptoms, such as uri-
nary urgency (frequency and intensity) and nocturia (fre-
quency). Treatment compliance was also recorded.

Statistical Analysis

Statistical analyses included: (1) the per-protocol (PP)
population for all randomized patients who had com-
pleted the study; (2) the PP population with missing data
replaced by last observation carried forward (LOCF) im-
putation method for missing endpoint values at visit 4
(PP-LOCF); (3) the full analysis set (FAS) population for
all patients who were randomized whether or not they
took medication; (4) the FAS population with LOCF im-
putation for missing endpoint values at visit 4 (FAS-
LOCF); (5) the ABPM population for all patients who
completed ABPM at the end of the run-in period and on
the last day of treatment measurement; and (6) the safety
population for all patients who were randomized and re-
ceived at least one administration of the study drug. All
randomized patients without protocol violations, who re-
ceived 3 months of treatment, attended the study visits
during 3 months, and presented a compliance of treat-
ment of ≥75%, were considered evaluable for efficacy.
Patients who were withdrawn after 2 months of treat-
ment due to lack of response to the dose of 10 mg were
also considered evaluable for efficacy. The primary effi-
cacy analysis was performed in the PP-LOCF population
of evaluable patients.
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Figure 1 Flow-chart of the study population.

The sample size calculation was based on a noninferior-
ity study approach. Assuming a pooled standard deviation
(SD) of 7 mmHg and a 97.5% confidence interval (CI)
for one-sided test with a noninferiority margin (delta) of
2 mmHg in the DBP readings between the two treatment
groups, a sample size of 194 evaluable patients in each
group (total 388) was calculated to provide a power of
80%.

The mean changes in BP from baseline to the fi-
nal value were compared using an analysis of covari-
ance (ANCOVA), including the baseline value as covari-
ate. Repeated measures analysis of variance (ANOVA)
was used to assess differences in mean values of ABPM
variables between the two treatment groups. Categorical
variables were compared with the chi-square (χ2) test or
the Fisher exact test and continuous variables with the
Mann–Whitney U-test. All hypothesis were tested with a

0.05 probability of a type 1 error. Double-data entry was
carried out with a subsequent validation to guarantee the
quality and consistency of the data. SAS software version
8.2 (SAS Institute, Inc., Cary, NC, USA) was used for the
analysis of data.

Results

Study Population

Of a total of 511 patients who were recruited by 41 in-
vestigators, 442 fulfilled the eligibility criteria and were
randomized to treatment with torasemide-PR (n = 219)
or torasemide-IR (n = 223). A flow-chart of the study
population is shown in Figure 1. The FAS-LOCF popu-
lation included 201 patients in the torasemide-PR group
and 213 in the torasemide-IR group, and the PP popula-
tion included 183 in the torasemide-PR group and 197 in
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Table 1 Baseline characteristics of the study population (full analysis set

population).

Data Torasemide-PR Torasemide-IR

Total patients 219 223

Sex, no. (%)

Men 76 (34.7) 93 (41.7)

Women 143 (65.3) 130 (58.3)

Age, years, mean (SD) 54.8 (11.5) 55.1 (11.1)

Weight, kg, mean (SD) 77.6 (13.2) 79.1 (12.8)

BMI, kg/m2, mean (SD) 29.2 (4.4) 29.2 (4.2)

Race, no. (%)

Caucasian 217 (99.1) 222 (99.6)

Black 1 (0.5) 1 (0.5)

Others 1 (0.5)

Current smokers, no. (%) 38 (17.3) 55 (24.7)

Alcohol use, no. (%) 24 (10.9) 27 (12.1)

Medical history, no. (%)

Heart disease 12 (5.5) 11 (4.9)

Endocrine disease 12 (5.5) 13 (5.8)

Neoplasm 21 (9.9) 21 (9.4)

Renal/urinary disease 19 (8.7) 23 (10.3)

Reason for prescribing torasemide,

no. (%)

Newly diagnosed hypertension 87 (39.7) 83 (37.2)

Inadequate BP control with previous

antihypertensive drugs

108 (49.3) 121 (54.3)

Intolerance to previous

antihypertensive drugs

24 (10.7) 19 (8.5)

the torasemide-IR group. Of a total of 130 patients un-
dergoing ABPM, 65 assigned to torasemide-PR and 65 to
torasemide-IR; 14 in the torasemide-PR arm and 16 in
the torasemide-IR arm were excluded because of invalid
recordings at the end of the run-in period and/or on the
last day of treatment.

There were 169 men and 273 women, with a mean
(±SD) age of 54.9 ± 11.3 years, mean weight of 78.4 ±
13.1 kg, and mean BMI of 29.2 ± 4.3 kg/m2. Ninety-
nine percent of patients were Caucasian. Treatment with
torasemide was given because of inadequate BP control
with previous antihypertensive medication in 52% of
patients, lack of tolerability in 9.7%, and newly diagnosed
hypertension in 39%. Baseline characteristics of patients
assigned to the group of torasemide-PR or to torasemide-
IR were similar as shown in Table 1.

Efficacy

After 12 weeks of treatment, patients assigned to treat-
ment with torasemide-PR showed a mean reduction in
DBP of 11.6 ± 7.1 mmHg (95% CI 10.6–12.5) compared
to 11.3 ± 7.5 mmHg (95% CI 10.2–12.3) in those as-

signed to torasemide-IR (ANCOVA, P = 0.435) (Fig. 2).
In the torasemide-PR group, DBP decreased from a mean
of 97.1 ± 4.5 mmHg (95% CI 96.4–97.7) at visit 1 to
85.5 ± 7.1 mmHg (95% CI 84.5–86.4) at visit 4, which
was similar to a DBP decrease from a mean of 97.5 ±
4.8 mmHg (95% CI 96.9–98.2) at visit 1 to 86.3 ± 6.8
mmHg (95% CI 85.4–87.2) at visit 4 in the torasemide-IR
group (ANCOVA, P = 0.354). The antihypertensive effi-
cacy of both regimens was similar because the difference
in mean changes in DBP between the torasemide-PR and
torasemide-IR groups fulfilled the noninferiority criterion
of a nonsided 97.5% CI lower than the preestablished
margin of 2 mmHg. These results for the PP-LOCF data
set were also confirmed in a sensitivity analysis carried
out in the remaining PP, FAS, and FAS-LOCF populations
(Fig. 3).

Changes in SBP after 12 weeks of treatment were also
similar in both study arms, with a mean reduction of
17.3 ± 11.2 mmHg (95% CI 15.7–18.2) in the
torasemide-PR group compared to 17.2 ± 10.8 mmHg
(95% CI 15.7–18.6) in the torasemide-IR group (AN-
COVA, P = 0.713) (Fig. 3). In the torasemide-PR group,
SBP decreased from a mean of 154.5 ± 9.8 mmHg (95%
CI 153.1–155.8) at visit 1 to 137.2 ± 11.5 mmHg (95%
CI 135.6–138.8) at visit 4, which was similar to a SBP
decrease from a mean of 155.2 ± 9.7 mmHg (95% CI
163.9–156.5) at visit 1 to 138.1 ± 9.9 mmHg (95% CI
136.7–139.4) at visit 4 in the torasemide-IR group (AN-
COVA, P = 0.579). Although treatment with torasemide-
PR and torasemide-IR were not significantly different in
decreases in DBP and SBP obtained after 12 weeks of
treatment, patients assigned to any formulation of the di-
uretic showed a statistically significant decrease in both
DBP and SBP at the end of the study as compared to base-
line values (Fig. 4).

The percentage of patients with adequate control of
BP, defined as SBP <140 mmHg and/or DBP <90
mmHg, was significantly higher among those who re-
ceived torasemide-PR compared to torasemide-IR, both
after 8 weeks (69.4% vs. 58.4%, Fisher exact test, P =
0.025) and 12 weeks (63.9% vs. 51.3%, Fisher exact test,
P = 0.031) of treatment (Fig. 5). At the end of treatment
(12 weeks) in the PP population, the relative effect size
was of 25% higher percentage of patients controlled with
torasemide-PR (63.9% [117/183]) than with torasemide-
IR (51.3% [101/197]) (relative risk 1.25, 95% CI 1.0476–
1.4845).

Baseline values in the subset of 100 patients who
had evaluable ABPM measurements (torasemide-PR
n = 51, torasemide-IR n = 49) are shown in Table 2.
There were no statistically significant differences be-
tween the torasemide-PR and torasemide-IR groups af-
ter 12 weeks of treatment in the mean 24-h SBP
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Figure 2 Sensitivity analysis of differences in DBP reduction between torasemide-PR and torasemide-IR after 12 weeks of treatment in the PP-LOCF, PP,

FAS, and FAS-LOCF populations.

Figure 3 Mean changes in DBP and SBP from baseline to 12 weeks of treatment with torasemide-PR and torasemide-IR (PP-LOCF population).

(125.2 ± 10.1 mmHg and 128.9 ± 8.9 mmHg, respec-
tively) (ANOVA, P = 0.051) nor in the mean 24-h
DBP (78.1 ± 6.6 and 80.5 ± 7.6 mmHg, respectively)
(ANOVA, P = 0.1). In both study groups, night time
SBP, DBP, and MAP values were significantly lower
than daytime values (P < 0.001). Daytime SBP was sig-
nificantly lower in the torasemide-PR group (128.4 ±

9.9 mmHg) compared to the torasemide-IR group
(133.5 ± 10.4 mmHg) (ANOVA, P = 0.01) (Table 3).

Urinary Symptoms

The percentage of patients with urinary urgency in the
torasemide-PR and torasemide-IR groups was 47.0% and
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Figure 4 Decreases in SBP and DBP during the 12-week study pe-

riod in both treatment arms (PP dataset).(�——� torasemide-PR, �—

-�torasemide-IR).

51.2%, respectively, at the end of the study. In the
torasemide-PR group, 37.7% of patients presented more
than five episodes of urinary urgency versus 43% of pa-
tients in the torasemide-IR group. In total, 24.1% of pa-
tients in the torasemide-PR group presented more than
two episodes of urinary urgency versus 39.3% in the
torasemide-IR group.

Safety and Tolerability

Eighty-five percent of patients treated with torasemide-
PR and 88% of those treated with torasemide-IR com-
pleted the 12-week study period. Doses of the study had

Figure 5 Percentages of patients with adequately controlled blood pressure during the study period (PP dataset).

to be increased from 5 mg to 10 mg in 49.5% of patients
in the torasemide-PR group and in 55.3% of patients in
the torasemide-IR group.

Adverse events were documented in 29.7% (65/219)
patients treated with torasemide-PR, with a total of
120 adverse events, and in 29.1% (65/223) of those
given torasemide-IR, with a total of 114 adverse events.
In more than 95% of cases, adverse events were of
mild or moderate intensity. The most frequent ad-
verse events were headache, palpitations, dizziness, fa-
tigue, and nose bleeding. No serious drug-related ad-
verse events were observed. The discontinuation rates
due to adverse events were 1.8% (4/219) in patients
treated with torasemide-PR and 2.2% (5/223) in pa-
tients treated with torasemide-IR. Vital signs, physical ex-
amination, and ECG measures showed no relevant al-
terations during the study. All patients showed labora-
tory blood parameters (including ions, glucose, and lipid
profile) within normal range, or minor abnormalities
were considered without any clinical relevance accord-
ing to the investigator. There were no cases of new on-
set of diabetes or clinically relevant increases in choles-
terol fractions or clinically relevant decrease in potassium
levels.

Discussion

The objective of this study was to compare the efficacy
of a PR formulation of torasemide to the standard
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Table 2 ABPM: Mean SBP, DBP and MBP values at baseline in the

Torasemide-PR and Torasemide-IR study groups.

Torasemide-PR Torasemide-IR

ABPM (mmHg) Mean (SD) Mean (SD)

Daytime SBP 139.45 (12.71) 141.79 (9.88)

Night time SBP 123.14 (14.83) 125.60 (11.28)

Daytime DBP 87.69 (6.98) 89.67 (9.12)

Night time DBP 73.08 (7.68) 74.26 (8.40)

Daytime MBP 101.47 (8.03) 103.49 (6.50)

Night time MBP 105.84 (8.08) 107.54 (8.24)

torasemide-IR formulation in controlling mild-to-
moderate essential hypertension. For this purpose, a
parallel design was employed over a sample of patients
providing adequate power and significance level to
demonstrate the noninferiority of torasemide-PR versus

torasemide-IR with a margin of 2 mmHg of sitting DBP
readings. The duration of the study (12 weeks) was
sufficient to assess the efficacy and tolerability of anti-
hypertensive monotherapy with torasemide-PR. Both
treatments achieved significant and consistent reductions
in SBP and DBP, supporting the external validity of
the trial. The CIs for the difference between the treat-
ment groups did not reach the noninferiority margin
(2 mmHg), thus establishing the noninferiority of the test
formulation (torasemide-PR) versus the active comparator
(torasemide-IR).

Treatment groups obtained by random allocation were
homogeneous regarding demographic characteristics and
baseline status of the disease under investigation. The
percentage of patients with a recent hypertension di-
agnosis was slightly higher in the torasemide-PR group
than in the torasemide-IR group (39.7% and 37.2%,
respectively), whereas the proportion of patients previ-
ously treated for hypertension was slightly higher in the
torasemide-IR group than in the torasemide-PR group
(54.3% and 49.3%, respectively). The use of a placebo
run-in period excluded from randomization patients who
responded to placebo.

Table 3 ABPM: Mean SBP, DBP, and MBP values at visit 4: Torasemide-PR versus Torasemide-IR and daytime versus night time.

Torasemide-PR Torasemide-IR PR vs. IR PR daytime vs. night time IR daytime vs. night time

ABPM (mmHg) Mean (SD) Mean (SD) P value P value P value

Daytime SBP 128.37 (9.86) 133.48 (10.40) 0.0187 <0.001 <0.001

Night time SBP 115.42 (12.21) 115.54 (10.51) 0.9568

Daytime DBP 82.24 (6.62) 84.92 (9.33) 0.0998 <0.001 <0.001

Night time DBP 68.85 (8.03) 68.12 (8.26) 0.6530

Daytime MBP 98.45 (7.02) 101.66 (8.97) 0.0521 <0.001 <0.001

Night time MBP 85.55 (8.62) 84.77 (8.14) 0.6384

At the end of the 12-week active treatment period,
there were relevant and significant reductions in SBP
and DBP in patients treated with torasemide-PR and
torasemide-IR. Although these reductions were similar in
both groups, the percentage of patients with adequate
control of BP after 8 and 12 weeks of treatment was
significantly higher in patients treated with the PR for-
mulation. Other statistically significant differences in ef-
ficacy parameters were not observed except for signifi-
cantly lower daytime SBP values in the torasemide-PR
group compared to torasemide-IR in a subgroup of pa-
tients who had ABPM measurements. Both treatments
were well tolerated. The tolerability profile regarding uri-
nary symptoms agreed with the expected profile of these
medications.

Approximately half of the patients required increasing
the dose of study medication to control BP (49.5% for the
PR formulation and 55.3% for the IR formulation). Many
hypertensive patients will require more than one drug
to achieve adequate control of BP and the management
hypertension guidelines recommend optimizing dosages
or adding additional drugs as a second step in the phar-
macological approach of this condition. Diuretics are ef-
fective, well tolerated, easy to titrate, and comparatively
inexpensive (Krakoff 2005; Salvetti and Ghiadoni 2006).
Our results provide further evidence that torasemide is a
first-line drug in the treatment of mild-to-moderate hy-
pertension and that the option of increasing diuretic dose
is a good therapeutic approach before adding another an-
tihypertensive agent.

All these data suggest that torasemide-PR formulations
offer a good BP response in mild or moderate hyperten-
sive patients. It was also observed that torasemide-PR is
superior in the degree of BP control and it also shows
better SBP control as measured by ABPM recording. The
superiority of ABPM to casual BP measurement in the
prediction of cardiovascular risk and target organ damage
is well established (Clement et al. 2003; Staessen et al.
2001).

Both formulations of torasemide showed good BP re-
sponse. Torasemide-PR once daily at doses up to 10 mg

98 Cardiovascular Therapeutics 26 (2008) 91–100 c© 2008 The Authors. Journal compilation c© 2008 Blackwell Publishing Ltd



A. Roca-Cusachs et al. Antihypertensive Efficacy of Torasemide-Prolonged Release

during 12 weeks was found to have noninferior antihy-
pertensive efficacy than torasemide-IR in a population of
mild-to-moderate hypertensive patients. Adequate con-
trol of BP was obtained in a higher percentage of patients
treated with the PR formulation either after 8 or 12 weeks
of treatment and better response in 24-h ABPM record-
ings was observed. Both PR and IR formulations were
well tolerated and showed similar safety and tolerability
profiles.
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Svetlana Churina (St. Petersburg Pokrovskaya Hospital,
St. Petersburg, Russia); Antoni Coca (Hospital Clı́nic i
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