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ABSTRACT

Background: Combination therapy is often required to effectively manage
hypertension.

Objectives: To assess-the ‘effectiveness .of, a' treat-to-target approach
with' dose jtitration from 50 mg=losartan to.50 mglosartan/12:5"mg
hydrochlorothiazide (HCTZ) andy100~mg losartan/25 mg HCTZ in
treating adult patients with essential.grade T or II hypertension.

Methods: _Open-label, prospective, 14-week, multicenter study of
hypertensive patients enrolled from 253 Canadian sites. Patients were ini-
tially treated with losartan 50 mg/day. If target BP was not achieved after
6 or 10 weeks, patients were titrated to 50 mg losartan/12.5 mg HCTZ
and then to 100 mg losartan/25 mg HCTZ.

Results: 1,340 patients were enrolled, of which 1,319 were in the final
study sample and 1,175 completed the study. Of these, 607 (46.0%)
patients were controlled on 50 mg losartan, 468 (35.5%) were titrated to
50 mg losartan/12.5 mg HCTZ and 244 (18.5%) required titration to
100 mg losartan/25 mg HCTZ. After 14 weeks, significant mean reduc-
tions in SBP and DBP of 22.1 and 11.7 mmHg, respectively, were reported
and 81.4% of patients with previously uncontrolled BP achieved target.
Frequently reported adverse events included nervous system disorders
(n = 36 [2.7%]), especially headaches and dizziness, and general disor-
ders (n = 15 [1.1%]), predominantly fatigue.

Conclusions: A treat-to-target dose titration regimen of 50 mg losar-
tan, 50 mg losartan/12.5 mg HCTZ and 100 mg losartan/25 mg HCTZ
is effective and safe in the management of grade I or II essential hyper-
tension.
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INTRODUCTION

According to the Canadian Heart Health Survey, it is
estimated that 22% of adult Canadians (26% of men
and 18% of women) between the ages of 18 to 74 years
and more than 50% of Canadians over 65 years of age
are hypertensive.l,2 It is estimated that only 13% of this
population is diagnosed and treated to target blood
pressure (BP).2 For patients with diabetes, BP is estimat-
ed to be within normal ranges in only 9% of patients.
The current Canadian guidelines for the management
of hypertension emphasize the need to control BP to
recommended target levels.3* Treatment targets are
dependent upon the patient’s global atherosclerotic
risk, presence of target organ damage, and comorbid-
ity.3* Specifically, it is recommended to reduce sys-
tolic blood pressure and diastolic blood pressure
(SBP/DBP) to less than 140/90 mmHg in most patients
including the elderly. The recommended target
SBP/DBP is less than 130/80 mmHg for patients with
diabetes or renal dysfunction3# and even lower for
cardiac patients. The 2006 Canadian Hypertension
Education Program (CHEP) recommendations for the
management of hypertension include lifestyle modifi-
cations and drug therapy for patients with an average
SBP/DBP of 160/100 mmHg and no macrovascular
target organ damage or other cardiovascular risk fac-
tors.* For patients with average DBP > 90 mmHg or
SBP > 140 mmHg and macrovascular target organ
damage or other cardiovascular risk factors, antihy-
pertensive therapy is strongly recommended.*

Controlling hypertension is of great importance consid-
ering that, in patients between 40 and 70 years old, the
risk of cardiovascular disease doubles with each increase
in SBP/DBP of 20/10 mmHg above 115/75 mmHg.6”
The data in the literature have shown that combination
therapy is often necessary to achieve target BP and
maintenance.$-16 Common treatments for hypertension
include diuretics, angiotensin-I converting enzyme
(ACE) inhibitors, beta-blockers, calcium channel block-
ers (CCBs), and angiotensin-II receptor blockers
(ARBs).417,18

Losartan potassium is a selective, competitive,
reversible angiotensin AT1 receptor antagonist that
blocks the effects of angiotensin I1.19-22 Losartan has
been used for the treatment of hypertension in Canada
since 1995. In phase II and III clinical studies, losartan
has been proven to be an effective, once-daily antihyper-
tensive with a good tolerability and safety profile.?15,23-28
The results of controlled clinical trials provide evidence
of efficacy and safety under ideal conditions. The gener-
alization of these results to “real-life” effectiveness, safe-
ty and tolerance is often problematic because the con-
trolled conditions of clinical trials do not reflect real-life
clinical practice. There is therefore an ongoing need for
data that better represent the real-life setting. Phase IV

studies, when properly designed better emulate the “real-
life” setting. The present study addressed this need by
enrolling patients treated by a random sample of Canadian
family physicians and general practitioners. This study
evaluated the effectiveness of a two-step BP target-based
approach for the management of hypertension by incor-
porating titration from losartan 50 mg/day to combination
losartan 50 mg/day with hydrochlorothiazide (HCTZ)
12.5 mg/day and then to losartan 100 mg/day combined
with HCTZ 25 mg/day.

METHODS

Study Design

This was an open-label, multicenter, prospective cohort
study. All potentially eligible patients signed an
informed consent form before any study procedure,
including all eligibility assessments, were performed.
Follow-up duration was 14 weeks with clinic assess-
ments at baseline, 6, 10 and 14 weeks. At baseline,
patients underwent a review of their medical history and
a brief physical examination. At all visits, BP measure-
ments and concomitant medications were recorded.
Investigator physicians were instructed to ascertain BP
according to their routine procedures using the average
of three measurements obtained on the same arm with
the same device during a five minute period. During the
follow-up visits at 6, 10 and 14 weeks, details regarding
adverse events and adherence to treatment were docu-
mented. Investigators were asked to follow-up with their
patients 14 days after the last dose of study medication
in order to record adverse events. During the final study
visit, the physical examination was repeated.

Eligibility Criteria

A random, geographically representative sample of

Canadian general practitioners and family physicians

was invited to participate in the study. The following

inclusion criteria were applied to identify potentially eli-
gible study subjects:

i. Age of at least 18 years,

ii. With the exception of hypertension, in otherwise
good health,

iii. Diagnosis with grade I or II essential hypertension
and fulfilling at least one of the following
requirements:

a. Newly diagnosed, antihypertensive treatment naive
with 140/90 mmHg < SBP/DBP < 180/110 mmHg;

b. Isolated systolic hypertension, defined 140 mmHg <
SBP < 180 mmHg and DBP < 90 mmHg;

c. If diagnosed with type II diabetes mellitus, then
130/80 mmHg < SBP/DBP < 180/110 mmHg;

d. Currently on antihypertensive therapy with
uncontrolled BP, defined as 140/90 mmHg <
SBP/DBP < 160/100 mmHg;

iv. Controlled hypertension, defined as SBP/DBP
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< 140/90 mmHg, while on therapy with no more
than two antihypertensive agents but requiring
treatment change due to adverse event or low
patient satisfaction.

The following exclusion criteria were applied:

i. Well-controlled BP, defined as SBP < 140 mmHg
and DBP < 90 mmHg, and satisfied or not
experiencing adverse events with the current
treatment,

ii. Known secondary hypertension of any aetiology,

iii. Intolerance to any component of losartan or
HCTZ,

iv. History or suspicion of angioedema,

v. Pregnant women or a woman of childbearing
potential who was sexually active and not using an
effective method of birth control,

vi. Patients with any of the following conditions were
also excluded from the study:

a. History of cardiac insufficiency (class III and IV),

b. History of myocardial infarction or stroke within
the last 6 months,

c. Percutaneous coronary angioplasty or coronary
artery bypass within the last 3 months,

d. Confirmed renal or hepatic dysfunction and/or

electrolyte imbalance on the basis of the case history

or a recent laboratory test (serum creatinine > 150

mmol/L or creatinine clearance < 30 mL/min, AST or

ALT > 2 times above the normal range, serum

potassium < 3.5 or > 5.5 mEq/L),

.Participation in an investigational drug program or

clinical trial within 30 days of baseline,

viii.Being on any of the following cardiac medications

=

vi

at baseline and not being able to discontinue their
use during the course of the study: beta-blockers,
diuretics, ACE inhibitors, ARBs, CCBs.

Treatment

All eligible and enrolled patients were initially treated
with 50 mg losartan potassium (COZAAR®) once daily
for 6 weeks. At the 6 and 10-week visits, patients who
were not at target BP while on 50 mg losartan were
titrated to 50 mg losartan with 12.5 mg HCTZ
(HYZAAR®). At the 10-week visit, further titration to
100 mg losartan with 25 mg HCTZ (HYZAAR®DS)
was applied for patients who were not at target while on
50 mg losartan/12.5 mg HCTZ.

Outcome Measures

The primary effectiveness outcome measure of the study
was the absolute change in SBP and DBP between the
baseline and the final study visit at week 14 of treat-
ment. Secondary efficacy outcome measures were the
change in SBP and DBP at 6 and 10 weeks of follow-up
and the proportion of patients achieving target BP.
Absolute changes in BP measurements were calculated as
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ASBP = SBP,, — SBP}; and ADBP = DBP, — DBP;. Where:
SBP, = SBP at Baseline; SBPr = SBP at the Follow-up
Visit; DBP, = DBP at Baseline; DBPr = DBP at the
Follow-up Visit. Target BP was defined as SBP/DBP <
140/90 mmHg for non-diabetic patients and SBP/DBP <
130/80 mmHg for patients with type II diabetes.

Other outcome measures included adherence to treat-
ment and safety. Adherence to treatment was ascer-
tained by questioning the patient regarding missed doses
of treatment. Safety was assessed by the incidence of
treatment-related (definitely or probably related)
adverse events as reported by the patients at each study
visit and for 14 days after the last dose of study medica-
tion. The causal relationship between an adverse event
and the study drug was determined by the treating
physician. Adverse events were coded and reported
according to terminology in the Medical Dictionary for
Regulatory Activities (MedDRA version 8.1).29

Statistical Methods

Descriptive statistics were produced for all study vari-
ables including patient characteristics, treatment and
outcome variables. For continuous variables the mean,
standard deviation (SD) and 95% confidence interval
(CI) of the mean were reported. For categorical vari-
ables, frequency distributions were reported.

The statistical significance of the change in BP meas-
urements between baseline and the 6, 10 and 14 week vis-
its was assessed with the Student’s t test for paired sam-
ples. Stratified analyses were conducted for strata defined
according to the final treatment used in the titration
process, specifically: i) 50 mg losartan, ii) titration to 50 mg
losartan/12.5 mg HCTZ and iii) titration to 100 mg
losartan/25 mg HCTZ. A second stratified analysis was
conducted for patient strata defined according to the
severity of hypertension measuring SBP at baseline as
grade I (SBP: 140-159 mmHg), grade II/III (SBP:
160-179 mmHg/SBP: 180-209 mmHg) or controlled
with the current treatment.

The proportion of patients achieving target BP at 6,
10 and 14 weeks was calculated using the number of
patients who were in the study at the beginning of the
time interval as the denominator. A Kaplan-Meier sur-
vival function was used to describe the overall rate of
achieving target BP during the study and to estimate
time to BP control.

All patients who received study medication and
returned for one or more follow-up visits were included
in the effectiveness analysis. In line with the real-life
nature of the study, these included patients who did not
complete all visits of the study and who had protocol
violations. No imputations or replacement of missing
data were applied. Patients who discontinued prior to
the first follow-up visit at week 6 were excluded from
the effectiveness analysis because the change in BP could
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not be calculated. Patients who received at least one
dose of the study medication were included in the safety
analysis.

RESULTS

In total, 1,340 patients were enrolled in the study, of
which 20 (1.5%) were not included in the final study
sample because they did not take any of the study med-
ications. One other patient was excluded because with-
drawal occurred before the second study visit at week 6.
Of the 1,319 patients in the final study sample, 1,175
(89.1%) completed all three follow-up visits. Of the 144
(10.9%) patients who were discontinued or withdrew
during the study, 55 (4.2%) were lost to follow-up, 52
(3.9%) withdrew due to an adverse event, 21 (1.6%)
due to protocol violation, 11 (0.8%) withdrew consent
and 5 (0.4%) were discontinued by the physician due to
lack of efficacy. Of the 1,319 patients in the final study
sample, 118 (8.9%) had controlled BP with their current
antihypertensive drug(s) at study entry but were either
experiencing adverse events or were not satisfied with
their treatment. The remaining 1,201 patients were
enrolled because their BP was not controlled.

Table 1 describes the demographics of the 1,319
patients in the study sample. During the study, 607
(46.0%) achieved BP control on losartan 50 mg and did
not require further titration, 468 (35.5%) were titrated
to 50 mg losartan/12.5 mg HCTZ and 244 (18.5%)
were titrated to 100 mg losartan/25 mg HCTZ. The
mean (SD) age of the patients enrolled in the study was
58 (12) years. Patients who were controlled on 50 mg
losartan daily were younger than the other two patient
groups (p = 0.054). The majority (73.5%) of the patients
enrolled were over the age of 50 years, with the largest
proportion (32.7%) being between 50 and 59 years old.
There were 51.7% males and the vast majority (87.6%)
of the study patients were Caucasian. At baseline, there
were 786 (59.6%) patients with grade I hypertension,
398 (30.2%) with grade II hypertension, 17 (1.3%) with
grade III hypertension and 118 (8.9%) had controlled BP.
The prevalence of type II diabetes mellitus was signifi-
cantly higher in patients who were titrated to 100 mg
losartan/25 mg HCTZ daily when compared to the other
two patient groups (p < 0.001). This group also had the
highest prevalence of hypercholesterolemia; however, this
difference was not statistically significant (p = 0.192).

There were 816 (61.9%) patients who were treat-
ment naive at study entry. The most frequent cardiovas-
cular medications used prior to participation in the
study were ACE inhibitors (15.8%) and diuretics
(14.8%). When compared to the other two groups,
patients that were titrated to 100 mg losartan/25 mg
HCTZ /day were significantly less likely to be treatment
naive (p < 0.001) and more likely to be treated with
diuretics (p = 0.005) and CCBs (p = 0.001) at baseline.

The mean (SD) SBP at baseline for all patients was
153.4 (12.4) mmHg (Table 2). Patients who were con-
trolled with 50 mg losartan had significantly lower
mean SBP at baseline (p = 0.001) when compared to
the other two subject groups (Figure 1). The baseline
mean (SD) DBP for the study sample as a whole was
91.3 (8.8) mmHg and was similar for the three subject
groups (p = 0.379) (Table 3). At the 6, 10 and 14-week
visits, the patients who were controlled on losartan 50
mg/day had significantly lower mean SBP when com-
pared to the other two patient groups (p < 0.001). For
these patients, the mean DBP was also significantly
lower at each follow-up assessment visit when com-
pared to the other two groups (p < 0.001 at weeks 6
and 10; p = 0.011 at week 14) (Figure 1).

The data in Tables 4 and 5 summarize the change in
SBP and DBP measurements, respectively, from baseline
to each study follow-up visit. These results show that,
by the sixth week of treatment, significant reductions
were observed for the study sample as a whole and for
all patient groups. The patients that were controlled
with 50 mg losartan had significantly higher reductions
in both SBP and DBP at the 6-week assessment when
compared to the other patient groups. However, by the
final assessment at week 14, the changes in SBP and
DBP from baseline for all groups were similar and sta-
tistically significant (p < 0.001). The patients with grade
II/III hypertension had significantly higher mean reduc-
tions in SBP (p < 0.001) and DBP (p < 0.05) at all visit
assessments when compared to those with grade I hyper-
tension (Tables 4 and 35).

By the final study visit at week 14, patients with grade
II/III hypertension experienced a mean reduction in SBP
of -31.3 mmHg (95% CI: -32.6 to -30.0) and in DBP of
-12.9 mmHg (95% CI: -13.9 to -12.0) compared to
changes in SBP of -18.9 mmHg (95% CI: -19.8 to -18.1)
and DBP of -11.2 mmHg (95% CI: -11.8 to -10.6) for
patients with grade I hypertension. All changes in SBP and
DBP from baseline were statistically significant (p < 0.05)
for both of these groups of patients.

There were 1,201 patients with uncontrolled BP at
study entry. By the end of the study follow-up at week
14, 978 (81.4%) of these patients had achieved target
BP as defined by the NCEP guidelines, specifically
SBP/DBP < 140/90 mmHg for non-diabetic patients and
SBP/DBP < 130/80 mmHg for patients with diabetes
mellitus. The cumulative proportions of individuals
achieving target BP at 6, 10 and 14 weeks were 41.9%,
68.4% and 81.4%, respectively. Kaplan-Meier-based
survival analysis shows that the estimated mean time to
target BP was 8.9 weeks (95% CI: 8.66 — 9.09) with a
median of 10 weeks (95% CI: 9.63 — 10.37). The results
of this analysis and Cox’s proportional hazard models,
summarized in Figure 3, show that the first step of the
titration process increased the likelihood of achieving
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TABLE 4 Absolute Change in Systolic Blood Pressure by Hypertension Severity, Treatment Group and Visit

Baseline Week

Hypertension Week 6 to Baseline Week 10 to Baseline Week 14 to Baseline
Severity / Final 95% Cl 95% CI 95% Cl
Treatment Group N Mean (SD) Lower Upper N Mean (SD) Lower Upper N Mean (SD) Lower Upper
All Groups

Losartan 50 mg 574 -19.4(13.4) -205 -18.3 524 -215(12.8) -226 -20.4 506 -21.1(13.9) -223 -19.8
Losartan 50 mg/

HCTZ 12.5 mg 468 -10.3(13.7) -11.6 -91 455 -20.0 (14.2) -21.3 -187 430 -22.3(14.1) -236 -20.9
Losartan 100 mg/

HCTZ 25 mg 244 -33(13.00 -4.9 -1.6 244 -78(122) -9.4 -6.3 239 -199(15.2) -21.9 -18.0
Total 1286 -13.0 (14.8) -13.8 -12.2 1223 -18.2(14.2) -19.0 -17.4 1175 -21.3 (14.3) -22.1 -20.5
Grade |

Losartan 50 mg 365 -18.4(10.4) -194 -17.3 337 -20.8(99 -219 -1938 322 -204(10.1) -215 -19.3
Losartan 50 mg/

HCTZ 12.5 mg 273 -69(12.00 -8.3 -5.5 266 -15.7(11.3) -17.0 -14.3 255 -185(10.9) -199 -17.2
Losartan 100 mg/

HCTZ 25 mg 131 -0.7 (11.4* -26 1.8 131 -45(10.3) -6.3 -2.7 128 -15.9(12.9) -182 -13.7
Total 769 -11.3(13.2) -122 -10.4 734 -16.0 (12.00 -169 -15.2 705 -189(11.0) -19.8  -18.1
Grade Il /1l

Losartan 50 mg 134 -30.5(121) -326 -284 116 -33.2(8.8) -34.8 -315 113 -336(11.2) -357 -315
Losartan 50 mg/

HCTZ 12.5 mg 165 -18.4(12.3) -202 -16.5 159 -304(11.7) -322 -28.6 148 -32.3(12.5 -343 -30.3
Losartan 100 mg/

HCTZ 25 mg 101 -86(11.6) -109 -6.3 101 -145(09.7) -165 -12.6 101 -27.2(14.2) -30.0 -244
Total 400 -20.0(14.7) -21.4  -185 376 -27.0(12.8) -28.3 -25.7 362 -31.3(12.8) -326  -30.0
Controlled

Losartan 50 mg 75 -45(122) -7.3 -1.7 71 -53(11.6) -8.1 -2.6 71 -39(136) -7.1 -0.7
Losartan 50 mg/

HCTZ 12.5 mg 30 29(135* -22 7.9 30 -29(27* -7.6 1.8 27 -27(12.2* -7.5 2.2
Losartan 100 mg/

HCTZ 25 mg 12 135(17.8) 2.2 24.8 12 124 (144) 3.2 21.5 10 1.8(14.4* -85 121
Total 117 -0.8 (14.3)* -34 1.8 113 -28(13.2) -5.3 -0.3 108 -3.1(13.3) -5.6 -0.5

*All changes from baseline were statistically significant ( p < 0.05) unless noted (*). HCTZ: hydrochlorothiazide; CI: confidence interval.
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target BP by 63% (Odds Ratio = 1.63; 95% CI: 1.43-1.87;
p < 0.001) and the second titration step further increased
the likelihood of achieving target BP by 153% (Odds
Ratio = 2.53; 95% CI: 2.14-3.15; p < 0.001). The results
summarized in Figure 4 show an estimated mean time to
target BP of 8.9 weeks (95% CI: 8.67-9.16) with a medi-
an of 10 weeks (95% CI: 9.58-10.42) for patients with
grade I hypertension at baseline and 10.2 weeks (95% CI:
9.82-10.48) for those with grade II and III hypertension
at baseline.

The majority (93.4%) of patients reported more than
90% adherence to the study treatment. The distribution
of missed doses was similar between the three study
groups. There were 134 non-serious adverse events

(NSAEs) reported by 102 (7.7 %) patients that were
definitely or probably due to the study treatment as per
the judgement of the treating physician. There was one
NSAE of severe intensity, reported as facial edema and
pruritis of the hands, that was definitely related to the
study drug and 5 that were probably related that were
reported as headache (two patients), loss of conscious-
ness, heart palpitations and hyponatraemia. The most
frequently reported NSAEs were nervous system disor-
ders for 36 (2.7%) patients, specifically headaches and
dizziness, followed by general disorders for 15 (1.1%)
patients, predominantly fatigue. There were no serious
adverse events reported that were attributed to the
study drug.
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TABLE 5 Absolute Change in Diastolic Blood Pressure by Hypertension Severity, Treatment Group and Visit

Baseline Week
Hypertension Week 6 to Baseline Week 10 to Baseline Week 14 to Baseline
Severity / Final 95% CI 95% Cl 95% Cl
Treatment Group N Mean (SD) Lower Upper N Mean (SD) Lower Upper N Mean (SD) Lower Upper
All Groups
Losartan 50 mg 574 -106(83) -11.3 99 524 -119(84) -127 -112 506 -11.5@87) -123 -10.8
Losartan 50 mg/
HCTZ 12.5 mg 468 5183 -59 -44 455 -100(91) -108 -9.1 430 -11.487) -122  -106
Losartan 100 mg/
HCTZ 25 mg 244 3179 41 21 244 -47(.7) 56 -37 239 -104(9.0) -115 -93
Total 1286 -7.2(88) -7.7  -67 1223 -98(9.0) -10.3 -92 1175 -11.2(88) -11.7 -10.7
Grade |
Losartan 50 mg 365 -109(7.4) -11.7 101 337 -125(@5 -133 -11.7 322 -120(7.5) -128 -11.2
Losartan 50 mg/
HCTZ 12.5 mg 273 -4.2(7.8) -95.1 2913 266 -9.6 (9.4 -10.7 -85 255 -109(8.4) -119 -98
Losartan 100 mg/
HCTZ 25 mg 131 -1.8(8.3) -3.3 -0.4 131 -3.3(6.9) -4.5 -2.1 128 -9.7 (8.3) -11.2 -8.2
Total 769 -7.0 (8.6) -7.6 -6.4 734 -9.8 (8.8) -104 9.2 705 -11.2(8.00 -11.8 -10.6
Grade Il /1l
Losartan 50 mg 134 -125(9.1) -140 -10.9 116 -13.8(8.7) -154 -12.2 113 -13.9(9.6) -157 -121
Losartan 50 mg/
HCTZ 12.5 mg 165 -7.4(7.9) -8.6 -6.2 159 -11.48.2) -126 -101 148 -1298.9) -143 -114
Losartan 100 mg/
HCTZ 25 mg 101 -5.2 (6.8) -6.5 -3.8 101 -6.8 (7.5) -8.3 5.3 101 -11.9(9.4) -138 -101
Total 400 -8.5(8.6) -9.4 -7.7 376 -1098.6) -11.8 -10.0 362 -129(9.3) -139 -120
Controlled
Losartan 50 mg 75 -5.7(9.2) 729 2916 71 -6.2(9.7) -8.5 =819 71 -5.6(9.6) 729 -3.3
Losartan 50 mg/
HCTZ 12.5 mg 30 -0.7(11.2* -49 3.4 30 -6.0(10.8) -10.1 -2.0 27 -82(101) -122 -42
Losartan 100 mg/
HCTZ 25 mg 12 -05(9.3" -6.4 5.4 12 -12(11.5* -85 6.1 10 -4.0(10.3* -11.4 34
Total 17 -39(100) -57 -2 113 -56(10.2) -76 -37 108 -61(9.8) -80  -42
*All changes from baseline were statistically significant ( p < 0.05) unless noted (). HCTZ: hydrochlorothiazide; Cl: confidence interval.
DISCUSSION respectively. These blood pressure reductions were clini-
The present study used a prospective design to assess the cally important and would result in reduced cardiovascu-
effectiveness and safety of a treat-to-target, titration-based  lar risk, which demonstrate real-life therapeutic effective-
regimen from 50 mg losartan to 50 mg losartan/12.5 mg  ness of these titration step interventions in hypertension
HCTZ to 100 mg losartan/25 mg HCTZ in the manage- management. A median time to target BP of 10 weeks was
ment of patients with essential hypertension. The sample  observed. At the final study visit, all patient subgroups
of patients had a high incidence of comorbidities, specifi- had achieved mean SBP/DBP targets with confidence
cally dyslipidemia and diabetes, and is therefore represen-  intervals below 140/90 mmHg. Adherence to treatment
tative of the target population with multiple risk factors was high and the low incidence of predominantly mild
who requires aggressive management of their hyperten- adverse events contributes to the evidence for the tolera-
sion. In the present 14-week study, the two-step titration-  bility and safety of the study drugs. The results of the pres-
based treatment produced an 81.4% BP control rate as  ent study are in general agreement with those published in
well as clinically and statistically significant reductions in  the literature, demonstrating clinical effectiveness of losar-
both SBP and DBP of 22.1 mmHg and 11.7 mmHg, tan in the management of hypertension.?-23-27,30
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Prospective clinical trials have also shown that losartan
produces a reduction in the risk of mortality and mor-
bidity and/or increases target organ protection.23

In order to achieve target BP, many patients require
combination treatment.$,13:31,32 It is generally recom-
mended to combine antihypertensive agents that have
alternate mechanisms of action in order to inhibit any
compensatory regulatory mechanisms (i.e., water and
sodium retention, activation of the sympathetic nervous
system or activation of the renin-angiotensin system)
that may be initiated in response to the partnered agent.
Low-dose diuretics have long been recognised for their
safety and effectiveness in the treatment of hyperten-
sion.6:15-17,33 The combination of an ARB with a diuretic
is recognised in Canada by CHEP as one of the most
effective multi-drug antihypertensive regimens.*

The results of the present study, which demonstrate
effectiveness of this combination strategy, are in general
agreement with those reported in a recent meta-analysis
that assessed the combined antihypertensive efficacy of
available ARB-class drugs with HCTZ.34 This meta-
analysis showed that the addition of HCTZ to the exist-
ing ARB therapy produced an additional 40% to 60%
reduction in BP, and that approximately 40% more
patients achieved target BP after addition of HCTZ
compared to doubling of the initial ARB dose. The over-
all response rate to ARB/HCTZ combination therapy
was reported as between 56% to 70%. Lacourciere and
Poirier showed that doubling both losartan and HCTZ
doses led to a significant reduction of both SBP and
DBP.1S Furthermore, the addition of HCTZ to losartan
did not affect the number of drug-related adverse expe-
riences compared to the administration of losartan alone
or compared to placebo. In the present study, the two-step
titration strategy also resulted in significant reductions in
BP, with 81% of patients achieving target BP by 14 weeks
with high tolerability and safety of the study drugs.

In the present study, patients who required titration to
combination therapy or to higher doses of losartan and
the diuretic were older, had higher prevalence of dia-
betes and were less likely to be treatment naive. This
would suggest that subjects not achieving target BP with
the lower dose losartan had either more advanced dis-
ease or had different disease profile that contributed to
more resistant hypertension. This observation has
important implications for clinical practice and suggests
that these patient groups who are at high risk for car-
diovascular disease should be monitored closely and

should be candidates for more aggressive and rapid
combination therapy when target BP in not achieved
with monotherapy.

Rates of adherence to treatment vary according to the
drug and the disease, but common patterns are often
observed. For example, it is estimated that nearly half of
the patients prescribed drugs for chronic diseases do not
correctly take their medication. In the case of hyperten-
sion, a condition that does not present discomforting
symptoms, adherence is a challenging aspect of thera-
py.3% Thus, antihypertensive drugs that have minimal
side effects, and consequently increased likelihood of
adherence, would be preferred.3¢ In this study, the high
adherence with the recommended treatment regimen
supports the potential benefit of losartan and losartan
combined with HCTZ from a population perspective.
High tolerability and safety of losartan has been demon-
strated in previous clinical studies.37-38 The safety
results of the present study are in agreement with those
in the literature demonstrating a high tolerance and a
low incidence of predominantly mild adverse events in
this patient population.

The potential limitations of the present study include
the single cohort, open-label design. However, this
design was required in order to assess the effectiveness
of the titration-based regimen in the management of
hypertension within a non-controlled real-life setting.
The simulation of a real-life setting and generalizability
of the study results are the predominant strengths of the
present study. By allowing physicians and patients to be
unblinded with respect to their treatment, the real-life
setting is better replicated with valid generalization to
routine clinical practice. In addition, by selecting
patients from a random sample of general practitioners
across Canada, generalization of the results to the
Canadian target population is possible.

CONCLUSION

By the end of the 14-week treatment period, over 80%
of patients that had uncontrolled BP at study entry
achieved target BP, as defined by NCEP guidelines. In
addition, the two-step regimen produced clinically
important reductions in both SBP and DBP. The results
of this study have shown that a stepwise treat-to-target
titration-based approach using 50 mg losartan, 50 mg
losartan/12.5 mg HCTZ and 100 mg losartan/25 mg
HCTZ is safe and effective for the management of
hypertension in this patient population.

The Canadian Journal of Diagnesis / April 2007



Losartan: effectiveness and safety in hypertension

List of Investigators

BRITISH COLUMBIA

Cho, Kenneth M.C.; Chow, Walter; Eng,
Aik-Ping; Ezekiel, Daniel; Gill, Sukhdev
S.; Goodchild, Steven R.; Hii, Ting H,;
Horner, Richard H.; Kooy, Jack; Lam,
Charles; Liew, Kim L,; Luke, Edward;
Macdonald, John J.; Marais, Cilliers;
Nirwan, Amar; Phillips, Rowland;
Rasool, Meenaz; Wagenaar, Johannes
M.B.; Wong, Danny; Wong, Wilfred
Alberta: Bradley, John Scott; Chiu
(Hum), Janet; Geonzon, Rose Marie E;
Hardy, Chris; Jablonski, Ted; Karia,
Narendra; Kelly, Allan J.; Khullar, S.K;
Lam, S.Y;; Liu, Edmond; Liu, Edmond
KH, Lo, George YK, Melling, Gordon;
Papp, Edward W,; Ramiji, Zulfikar;
Sackman, Paul G,; Tam, Christopher;
Thiessen, Arnold; Vu, Trevor T.C.; Wong,
Andrew; Wong, Paul K;;Yong, Paul C.K.

SASKATCHEWAN

Balakrishna, Rangappa; Crawford, David
] Enweani, Cyprian C,; Klassen, Ernest
H.; Kontsiotis, Akatereny; Lipsett,
William G.C.; Lok, Winston A.

MANITOBA

Chung, Louis; Patel, Jayshree; Patel,
Praful

ONTARIO

Abramson, Norman; Alizadeh-Khiavi,
Kamel; Alsaffar; Heytham; Ang, Vivienne;
Aylett, Alan AA;; Bartlett, John
Malcolm; Bell, Barbara Ann; Brubacher,
Lloyd E; Chung, Chin K; Chung, Pin;
Conway, Robin J.; Cziffer; Andras;
Doyle, William L; Forrester, Dennis;
Giddens, David J,; Glatt, Benjamin;
Goldberg, Bernard; Goldman, Howard;
Henein, Sam; Hirsch, Andrei E.; Ho,
Michael; Hong, Tommy; Isenstein,

Norman G, Jagan, Nigel; Kanani,
Subodh D;; Karalis, Peter; Karmali-Rawji,
Shameela; Khithani, Anil Kanayalal;
Kozak, Joseph H.; Kuchtaruk, Andrew;
Kwong, T-Y Paul; Lam, Ming Y;; Lee,
Randall T; Leung, Max; Leung, Michael
C.C,; Li, Gene; Liang, Wallace H.C.;
Liang, William S.; Lloyd, Ronald M
Lostracco, Robert; Luton, Robert G;;
Lyons, Jerome; Mah, Douglas; Mawji,
Altaf; Merali, Shamsh Y;; Morar,
Champaklal; Neal, Douglas A; Ng,
Albert P; Ng, Ken H.M.; Nguyen,
Phuong; O'Mahony, Michael FJ.;
Olsheski, Wayne; Papastergiou, Derek;
Petrov, Ivan; Quon, David W.A.; Rabb,
Roderick H.; Rajani, Mohamed G.;
Rana, Ranjit S.; Rose, Edward J;
Rosenberg, David S.; Rossman, Lloyd
H.; Rudner, Howard L.; Saeed, Tarig;
Sewchand, Lionel S; Steer; Robert
Karel; Strang, John D.; Sunderji, Salim;
Tham, Lin; Tsang, Jim; Vandenberg,
Alison P;Vaughan, Edward D;; William,
Hany; Wong, Albert See Chee;Yu,
Norman Bau-Min; Zajner; Michael W.

QUEBEC

Auger, Jacques; Baribeau, Sylvia;
Barriere, Ginette; Bélisle, Pierre; Belle-
Isle, Jasmin; Bernucci, Bruno; Bertolo,
Luigia; Bouchard, André; Bouchard,
Clermont; Bouffard, Lyne; Bourkas,
Angelo-Edouard; Bouthet, Jean-Yves;
Breton, Jeannot; Briére, Raymond;
Charbonneau, Jacques; Chouinard, Guy;
Ciricillo, D,; C6té, Robin; D'ignazio,
Joseph; Daigle, Alain; Dang, Angela;
Desroches, Jacques; Duchaine, Claude;
Dumais, Michelle; Emond, Sylvie;
Filteau, Pierre; Fruchtermann, Lucien;
Garneau, Valérie; Gaudet, Céline;
Godbout, Jean; Godin, André;

Gougoux, Francois; Habib, Nader H,;
Habra, Magdi Y; Hamann, Richard;
Harvey, Normand; Heisler, Stanley;
Houde, Danielle; Houde, René; Hudon,
André; Jast, Zygmunt M; Jolicoeur,
André; Kalash, Joseph; Karellis, Nicolas;
Lafrance, Gilles; Lalonde, Alain-Paul;
Lambert, Rock; Laporte, Héléne;
Lavoie, Régis; Lawless, John; Lazzara,
Frank T,; Leblanc, Daniel; Leclair, Marcel;
Legault, Louis; Liboiron, Pierre; Martel,
Jean Marie; Mazza, Guiseppe; Morin,
Gilles PJ.; Naim, Maurice; Noél, Denis;
Ouellet, Alain; Payer, Pierre; Picard,
Jean-Pierre; Proulx, Denis; Quirion,
Karen; Roberge, Claude; Ross, Julie;
Rouse, Danielle; Sasseville, Richard:
Savard, Claude; Savard, Gilles; Serfaty,
Samuel; Shahin, David R; Shields, Jean;
Soowamber; Mohunlall; Tardif, Alain;
Tessier, Jean-Francois; Thériault, Lyne;
Tran, Tri-Minh; Tremblay, Alain; Turcotte,
Chantal; Vartanian, Astghik; Varvarikos,
Pierre; Zaphiratos, Thomas A.

NEW BRUNSWICK

Anand, Sanjiv; Boucher, Daniel; LeBlanc,
Paulette M.

NOVA SCOTIA

Booth, William; Chow, Carlyle; D'Eon,
Jacqueline; Genge, Roland |.; Kazimerski,
Mark; Nault, Yvonne; Seaman, Donald
M.;Vohra, Manoj

PRINCE EDWARD ISLAND

Morais, Alfred |.
NEWFOUNDLAND

Adams, Lorne; Carrim, Brian;
Govender, Moonsamy; Janes, John;
McComiskey, Alan; Powell, Calvin;
Riche, Cyril; Rideout, Gary; Robbins,
Peter

REFERENCES:

Joffres MR, Ghadirian P, Fodor JG, et al. Awareness, treatment, and 5.
control of hypertension in Canada. Am | Hypertens 1997;10:1097-

102.

Joffres MR, Hamet P, MacLean DR, et al. Distribution of blood pres-
sure and hypertension in Canada and the United States. Am | 6.

Hypertens 2001;14:1099-105.

Hemmelgarn BR, McAlister FA, Grover S et al. The 2006 Canadian
Hypertension Education Program recommendations for the man- 7.
agement of hypertension: Part |--Blood pressure measurement, diag-

nosis and assessment of risk. Can | Cardiol 2006;22:573-81.

Khan NA, McAlister FA, Rabkin SW et al. The 2006 Canadian
Hypertension Education Program recommendations for the man- 8.
agement of hypertension: Part Il - Therapy. Can ] Cardiol

2006;22:583-93.

Nissen SE, Tuzcu EM, Libby P et al. Effect of antihypertensive agents
on cardiovascular events in patients with coronary disease and nor-

mal blood pressure: the CAMELOT study: a randomized controlled

trial. JAMA 2004;292:2217-25.
Chobanian AV, Bakris GL, Black HR et al. Seventh report of the Joint

National Committee on Prevention, Detection, Evaluation, and

Prospective Diabetes Study Group. BMJ 1998;317:703-13.

The Canadian Journal of Diagnesis / April 2007

Treatment of High Blood Pressure. Hypertension 2003;42:1206-52.
Lewington S, Clarke R, Qizilbash N, et al. Age-specific relevance of
usual blood pressure to vascular mortality: a meta-analysis of individ-
ual data for one million adults in 61 prospective studies. Lancet
2002;360:1903-13.

Tight blood pressure control and risk of macrovascular and
microvascular complications in type 2 diabetes: UKPDS 38. UK

109



10.

20.

21.

22.

23.

24.

110

Dahlof B, Devereux RB, Kjeldsen SE, et al. Cardiovascular morbidity
and mortality in the Losartan Intervention For Endpoint reduction in
hypertension study (LIFE): a randomised trial against atenolol. Lancet
2002;359:995-1003.

Julius S, Kjeldsen SE,Weber M, et al. Outcomes in hypertensive
patients at high cardiovascular risk treated with regimens based on
valsartan or amlodipine: the VALUE randomised trial. Lancet
2004;363:2022-31.

. Lithell H, Hansson L, Skoog |, et al. The Study on Cognition and

Prognosis in the Elderly (SCOPE): principal results of a randomized
double-blind intervention trial. ] Hypertens 2003;21:875-86.

. Law MR Wald NJ, Morris JK et al.Value of low dose combination

treatment with blood pressure lowering drugs: analysis of 354 ran-
domised trials. BMJ 2003;326:1427.

. Mogensen CE, Neldam S, Tikkanen | et al. Randomised controlled

trial of dual blockade of renin-angiotensin system in patients with
hypertension, microalbuminuria, and non-insulin dependent diabetes:
the candesartan and lisinopril microalbuminuria (CALM) study. BM|
2000;321:1440-4.

. Nakao N,Yoshimura A, Morita H, et al. Combination treatment of

angiotensin-Il receptor blocker and angiotensin-converting-enzyme
inhibitor in non-diabetic renal disease (COOPERATE): a randomised
controlled trial. Lancet 2003;361:1 17-24.

. Lacourciere Y, Poirier L. Antihypertensive effects of two fixed-dose

combinations of losartan and hydrochlorothiazide versus
hydrochlorothiazide monotherapy in subjects with ambulatory sys-
tolic hypertension. Am | Hypertens 2003;16:1036-42.

. Psaty BM, Lumley T, Furberg CD, et al. Health outcomes associated

with various antihypertensive therapies used as first-line agents: a
network meta-analysis. JAMA 2003;289:2534-44.

2003 European Society of Hypertension-European Society of
Cardiology guidelines for the management of arterial hypertension. |
Hypertens 2003;21:101 1-53.

. Chalmers J. Comparison of various blood pressure lowering treat-

ments on the primary prevention of cardiovascular outcomes in
recent randomised clinical trials. Clin Exp Hypertens 2004;26:709-19.

. Moen MD, Wagstaff Al. Losartan: a review of its use in stroke risk

reduction in patients with hypertension and left ventricular hyper-
trophy. Drugs 2005;65:2657-74.

Timmermans PB. Angiotensin Il receptor antagonists: an emerging
new class of cardiovascular therapeutics. Hypertens Res
1999,22:147-53.

Mclintyre M, Caffe SE, Michalak RA, et al. Losartan, an orally active
angiotensin (AT |) receptor antagonist: a review of its efficacy and
safety in essential hypertension. Pharmacology & Therapeutics
1997;74:181-94.

Goa KL, Wagstaff AJ. Losartan potassium: a review of its pharmacolo-
gy, clinical efficacy and tolerability in the management of hyperten-
sion. Drugs 1996;51:820-45.

Brenner BM, Cooper ME, de ZD et al. Effects of losartan on renal
and cardiovascular outcomes in patients with type 2 diabetes and
nephropathy. N Engl ] Med 2001;345:861-9.

Devereux RB, Dahlof B, Kjeldsen SE, et al. Effects of losartan or
atenolol in hypertensive patients without clinically evident vascular
disease: a substudy of the LIFE randomized trial. Ann Intern Med
2003;139:169-77.

25.

26.

27.

28.

29.

30.

31

32,

33

34.

35.

36.

37.

38.

Kjeldsen SE, Dahlof B, Devereux RB et al. Effects of losartan on car-
diovascular morbidity and mortality in patients with isolated systolic
hypertension and left ventricular hypertrophy: a Losartan
Intervention for Endpoint Reduction (LIFE) substudy. JAMA
2002;288:1491-8.

Lindholm LH, Ibsen H, Dahlof B, et al. Cardiovascular morbidity and
mortality in patients with diabetes in the Losartan Intervention For
Endpoint reduction in hypertension study (LIFE): a randomised trial
against atenolol. Lancet 2002;359:1004-10.

Wachtell K, Hornestam B, Lehto M, et al. Cardiovascular morbidity
and mortality in hypertensive patients with a history of atrial fibrilla-
tion: The Losartan Intervention For End Point Reduction in
Hypertension (LIFE) study. ] Am Coll Cardiol 2005;45:705-1 I.
Wilson TWV, Lacourciere Y, Barnes CC.The antihypertensive efficacy
of losartan and amlodipine assessed with office and ambulatory
blood pressure monitoring. Canadian Cozaar Hyzaar Amlodipine
Trial Study Group. CMA] 1998;159:469-76.

International Conference on Harmonization of Technical
Requirements for Registration of Pharmaceuticals for Human Use
(ICH). Medical Dictionary for Regulatory Activities Terminology. (7.1).
2004.

Dickstein K, Kjekshus J. Effects of losartan and captopril on mortality
and morbidity in high-risk patients after acute myocardial infarction:
the OPTIMAAL randomised trial. Optimal Trial in Myocardial
Infarction with Angiotensin Il Antagonist Losartan. Lancet
2002;360:752-60.

McMurray JJ, Ostergren J, Swedberg K, et al. Effects of candesartan in
patients with chronic heart failure and reduced left-ventricular sys-
tolic function taking angiotensin-converting-enzyme inhibitors: the
CHARM-Added trial. Lancet 2003;362:767-71.

McKelvie RS, Rouleau JL, White M, et al. Comparative impact of
enalapril, candesartan or metoprolol alone or in combination on
ventricular remodelling in patients with congestive heart failure. Eur
Heart | 2003;24:1727-34.

Major outcomes in high-risk hypertensive patients randomized to
angiotensin-converting enzyme inhibitor or calcium channel blocker
vs diuretic: The Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial (ALLHAT). JAMA 2002;288:2981-97.
Conlin PR, Spence D, Williams B, et al. Angiotensin Il antagonists for
hypertension: are there differences in efficacy! American Journal of
Hypertension 2000;13:418-26.

Cohen JS. Adverse drug effects, compliance, and initial doses of anti-
hypertensive drugs recommended by the Joint National Committee
vs the Physicians' Desk Reference. Arch Intern Med 2001;161:880-5.
Bloom BS. Continuation of initial antihypertensive medication after |
year of therapy. Clin Ther 1998;20:671-81.

Laeis B Puchler K, Kirch W.The pharmacokinetic and metabolic pro-
file of olmesartan medoxomil limits the risk of clinically relevant drug
interaction. | Hypertens Suppl 2001;19:521-532.

Granger CB, McMurray J}, Yusuf S, et al. Effects of candesartan in
patients with chronic heart failure and reduced left-ventricular sys-
tolic function intolerant to angiotensin-converting-enzyme inhibitors:
the CHARM-Alternative trial. Lancet 2003;362:772-6.

The Canadian Journal of Diagnosis / April 2007



