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This multicenter, prospective, open-label, single-arm
study determined the efficacy and safety of irbesar-
tan/bydrochlorothiazide (HCTZ) fixed combina-
tions in patients (n=1005), aged 18 years and older,
with uncontrolled systolic blood pressure (SBP) of
140-159 mm Hg (130-159 mm Hg for type 2 diabe-
tes mellitus) after at least 4 weeks of antibypertensive
monotherapy. Treatment was sequential: placebo
(4-5 weeks), HCTZ 12.5 mg (2 weeks), irbesartan/
HCTZ 150/12.5 mg (8 weeks), and irbesartan/HCTZ
300/25 mg (8 weeks). Enrolled patients (n=844)
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were aged 57.3+11.2 years; 52% were women, 23%
were African American, and 14% were Hispanic.
Thirty percent had type 2 diabetes mellitus, 46% had
metabolic syndrome, and baseline blood pressure
was 154.0+10.3/91.3+8.8 mm Hg. The mean change
in SBP from placebo end to the primary end point,
Week 18 (intent-to-treat population, n=736) was
-21.5+14.3 mm Hg (p<0.001). The mean change in
diastolic blood pressure (DBP) was -10.4+8.7 mm
Hg (p<0.001). The mean Week 18 SBP/DBP was
132.9+13.8/81.1+9.7 mm Hg. Overall, 77% (95%
confidence interval, 74%-80%) of patients achieved
SBP goal (<140 mum Hg; <130 mm Hg for type 2
diabetes mellitus); 83% (95% confidence interval,
80%—86%) achieved DBP goal (<90 mm Hg; <80
mm Hg for type 2 diabetes mellitus); and 69%

(95% confidence interval, 66%—72%) achieved dual
SBP/DBP goal. Treatments were well tolerated. This
irbesartan/HCTZ treatment regimen achieved SBP
goals in more than 75% of patients uncontrolled on
monotherapy. (] Clin Hypertens. 2005;7:578-586)
©2005 Le Jacq Ltd.

ypertension is a highly prevalent, modifiable
cardiovascular disease risk factor affecting
approximately 65 million adults in the United
States (total prevalence of 31.3%)! and one billion
people worldwide.>? Since blood pressure (BP)
remains uncontrolled in two thirds of hypertensive
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adults in the United States,” the public health
returns from its successful treatment on a popula-
tion-wide scale will be substantial.

The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC 7),2 the
consensus statement of the International Society on
Hypertension in Blacks (ISHIB),* and the European
Society of Hypertension—European Society of
Cardiology (ESH-ESC) guidelines® recommend a
goal of <140 mm Hg for systolic BP (SBP) and
<90 mm Hg for diastolic BP (DBP) for the general
population with uncomplicated hypertension. The
goals are even lower (<130/80 mm Hg) for patients
with diabetes or chronic renal disease.>*”

Hypertension guidelines, based on experience
from clinical trials,*'3 recognize that many indi-
viduals will require two or more antihypertensive
drugs at appropriate doses, either in fixed combina-
tion or as separate prescriptions, to achieve their BP
goal.>*7 Fixed combinations of antihypertensive
agents may also have the potential to offer economic
benefit to the patient, since only a single copayment
is necessary for a drug combination product.

Combinations of an angiotensin receptor blocker
(ARB) and hydrochlorothiazide (HCTZ) provide
additive BP reductions through different mecha-
nisms of action. The efficacy of HCTZ at high doses
may be limited by a reactive rise in angiotensin II
levels in response to reduced plasma volume, which
may counterbalance the diuretic effect to some
extent and result in a trend toward sodium and
water retention and vasoconstriction. Although the
resulting possible counterbalancing effect on BP may
limit the full effects of the diuretic, on balance, high-
dose diuretics significantly lower BP. Simultaneously
blocking the renin-angiotensin-aldosterone system
with an ARB (or B blocker or angiotensin-con-
verting enzyme [ACE] inhibitor) may increase the
effectiveness of the diuretic. ARB/HCTZ as well
as ACE inhibitor/HCTZ and B blocker/HCTZ
combinations are well tolerated; these agents tend
to blunt changes in serum potassium and uric acid
levels associated with higher doses of HCTZ.!%!3
Controlled clinical trials have demonstrated the
antihypertensive efficacy and tolerability of treat-
ment with several ARBs as well as ACE inhibitors
and B blockers combined with HCTZ, including
irbesartan, losartan, valsartan, eprosartan, telmis-
artan, candesartan cilexetil, olmesartan, enalapril,
lisinopril, captopril, and bisoprolol.!6-24

The ARB/HCTZ combination used in the cur-
rent study, irbesartan/HCTZ, has been investigated
in previous clinical trials.'*25-28 In one of these
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trials, add-on irbesartan produced further BP
reductions in patients with hypertension uncon-
trolled on short-term HCTZ 25-mg?’ therapy, and
in a factorial study investigating the dose-response
effect of irbesartan 0, 37.5, 100, and 300 mg plus
HCTZ 0, 6.25, 12.5, and 25 mg, the greatest mean
reduction in SBP from baseline (23.1 mm Hg) was
achieved with irbesartan/HCTZ 300/25 mg.'4

TheIrbesartan/HCTZ Blood Pressure Reductions
in Diverse Patient Populations (INCLUSIVE) trial
extends these findings by evaluating the antihyper-
tensive efficacy and safety of a fixed combination
of irbesartan/HCTZ at low dose (irbesartan/HCTZ
150/12.5 mg) and high dose (irbesartan/HCTZ
300/25 mg) in patients with SBP uncontrolled
on a minimum of 4 weeks of antihypertensive
monotherapy. The study population included, but
was not limited to, patient groups in which goal
attainment is particularly challenging, such as
the elderly, African Americans, Hispanics/Latinos,
patients with type 2 diabetes mellitus, and people
with metabolic syndrome. INCLUSIVE followed
the emphasis that JNC 7 places on the importance
of SBP control, and on the wider use of combina-
tion therapy, by exploring the efficacy of a thiazide
diuretic plus an ARB in lowering BP.

METHODS
Study Design
This multicenter, prospective, open-label, single-arm,
four-phase study was conducted at 119 sites across
the United States between July 2003 and August
2004. Entry into each phase was conditional upon BP
qualification criteria. Patients not meeting these crite-
ria at the start of each phase—either because they had
achieved their BP goal or their BP was higher than
allowed by the protocol—were withdrawn.
Qualifying patients discontinued previous antihy-
pertensive monotherapy and entered the sequential
four-phase treatment period as follows: 1) placebo
for 4-5 weeks; 2) HCTZ 12.5 mg for 2 weeks (one
tablet once daily); 3) irbesartan/HCTZ 150/12.5 mg
for 8 weeks (one fixed-combination tablet once daily);
and 4) irbesartan/HCTZ 300/25 mg for 8 weeks
(two irbesartan/HCTZ 150/12.5-mg fixed-combina-
tion tablets once daily). To enter the placebo, HCTZ
12.5-mg, and irbesartan/HCTZ 150/12.5-mg treat-
ment periods, SBP was required to be 140-179 mm
Hg, or 130-179 mm Hg for patients with type 2 dia-
betes mellitus. Per protocol, patients were titrated to
irbesartan/HCTZ 300/25 mg at Week 10 if their SBP
was 120-179 mm Hg. Patients with SBP below 120
mm Hg were discontinued from the study because of
preset criteria. A lower SBP limit for this treatment
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period was set as a safety measure for this titration
step; additionally, JNC 7 suggests that SBP risk starts
at 115 mm Hg.? Patients were seen at Week 12 to
ensure the safety of the higher dose. DBP was required
to be 70-109 mm Hg throughout the study.

Patients were instructed to take their medica-
tion at 8 a.m. (+2 hours) except on the morning
of a clinic visit, when medication was adminis-
tered after BP had been measured. Seated BP was
measured at trough (8 a.m. [+2 hours]) at each
clinic visit using a validated, automatic Omron
measurement device (Model HEM 705CP; Omron
Healthcare Inc., Bannockburn, IL). This device
fulfills the criteria for accuracy of the revised stan-
dard of the Association for the Advancement of
Medical Instrumentation?’ and has an error rate
of +4 mm Hg. BP was calculated from the mean of
three readings obtained 2 minutes apart.

The Institutional Review Board/Ethics Com-
mittee of each participating site approved the
study. All patients gave written informed consent
before enrollment.

Patients

Participants were men and women, at least 18 years
of age, of self-identified race/ethnic group, with
hypertension and uncontrolled SBP on antihyper-
tensive monotherapy (140-159 mm Hg; 130-159
mm Hg for patients with type 2 diabetes mellitus).
Monotherapy was defined as treatment with one
antihypertensive medication for at least 4 weeks.
Data were not available for patients on therapy for
longer than this period. Fixed-dose diuretic—diuret-
ic combinations of HCTZ and triamterene were
considered monotherapy.

Patients were excluded from the study if they
had SBP >180 mm Hg, DBP >110 mm Hg, or sec-
ondary hypertension; hypertensive encephalopathy,
stroke, or transient ischemic attack in the preceding
year; myocardial infarction, percutaneous coro-
nary intervention, coronary artery bypass graft, or
unstable angina pectoris in the preceding 6 months;
symptomatic resting bradycardia; other significant
cardiac, hepatic, renal, or gastrointestinal disease;
systemic lupus erythematosus; malignancy in the
previous 5 years (except localized skin carcinoma);
drug or alcohol abuse in the preceding 5 years;
hypersensitivity to irbesartan, other ARBs, HCTZ,
or other thiazide diuretics; or an arm circumference
>17 inches. Also excluded were patients receiving
insulin or drugs that might affect the efficacy or
safety evaluations and women who were pregnant,
lactating, or of childbearing potential and not using
an approved method of contraception.
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Efforts were made to recruit at least 100 patients
in each of the following subpopulations: the elderly
(at least 65 years of age), African Americans,
Hispanics/Latinos, patients with type 2 diabetes
mellitus (fasting plasma glucose >126 mg/dL and/or
taking antidiabetic medication), and patients with
the metabolic syndrome (three or more National
Cholesterol Education Program [NCEP]3° criteria,
including hypertension [BP >130/85 mm Hg]).

Efficacy End Points

The primary efficacy end point was the mean
change in SBP from the end of the placebo run-
in period (baseline) to the end of the irbesartan/
HCTZ 300/25-mg treatment period (Week 18).

Secondary end points included the mean change
in DBP from baseline to Week 18 and the mean
changes in SBP and DBP from baseline to irbesar-
tan/HCTZ 150/12.5-mg treatment end (Week 10).
Mean change in SBP and DBP from baseline to
HCTZ 12.5-mg treatment end (Week 2) was also
assessed, although it was not a predefined end point.
BP goal attainment rates were assessed at Weeks 2,
10, and 18 according to the following definitions:
® SBP goal: <140 mm Hg (<130 mm Hg for patients

with type 2 diabetes mellitus);

e DBP goal: <90 mm Hg (<80 mm Hg for patients
with type 2 diabetes mellitus).

These definitions of BP goal are consistent
with current hypertension management guidelines,
including JNC 72 and those issued by the ISHIB,*
the American Diabetes Association,® the National
Kidney Foundation,” and the ESH-ESC.?

Safety Evaluations

Symptoms, severity, causal relationship to the
study drugs, intervention, and outcome were docu-
mented for all adverse events. Clinical laboratory
safety evaluations were conducted on blood and
urine samples. Any clinically significant changes in
physical examination or laboratory findings were
recorded as adverse events.

Statistics
Allowing for a 20% dropout rate, a sample of 1042
patients was calculated to provide an estimate of the
overall mean change in SBP from baseline to Week
18 to within 0.8 mm Hg of its true value, with a
95% confidence interval (CI). The SD for the mean
change in SBP was estimated at 12 mm Hg.
Efficacy data were analyzed for the intent-to-
treat (ITT) population, comprising patients who
had at least one valid SBP measurement after
taking one or more doses of irbesartan/HCTZ
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150/12.5 mg. This allowed for an assessment of
irbesartan/HCTZ (i.e., the ITT population exclud-
ed patients who only received HCTZ), as the trial
was designed to assess the response to combination
therapy in patients who had already failed a mini-
mum of 4 weeks of antihypertensive monotherapy.
Efficacy end points were calculated from the last
observation carried forward for ITT patients who
withdrew from the study before Week 18. The
safety population was comprised of all patients
taking at least one dose of study medication,
including placebo.

Mean, SD, median, minimum, and maximum
values were calculated for continuous variables.
Approximate 95% Cls were calculated for point
estimates of mean change scores in continuous
variables. Mean changes in BP from baseline were
tested using a paired ¢ test for a normally distrib-
uted population. If sample data appeared to be
selected from a population that was not normally
distributed, the Wilcoxon signed rank test was
employed. Goal attainment rates were calculated
as frequency counts and percentages with 95%
CIs. If a point estimate was <0.1 or >0.9, the upper
and lower limits of the interval were calculated
using alternative formulae.?!

RESULTS

Patient Characteristics

A total of 1568 patients were screened. Of these,
1005 entered the placebo phase (safety popula-
tion), 844 completed the placebo phase and were
enrolled into the HCTZ 12.5-mg treatment phase,
and 614 completed the 18-week study period
(Figure 1). A total of 391 patients were withdrawn
or discontinued during the course of the study.
Discontinuation was mainly because patients did
not meet BP qualification criteria at the start of
the next treatment period (n=219); this included
patients who experienced a rise in BP above the
predefined safety limits (n=45) and patients whose
SBP or DBP was below the BP qualification limits
(n=174). Adverse events accounted for 14.6%
(n=57) of discontinuations.

Table T shows the demographic characteris-
tics of the 844 patients enrolled. Mean age was
57.3 years, 436 (52%) were women, and mean BP
was 154.0/91.3 mm Hg. Previous monotherapy
included ACE inhibitors (34%), calcium channel
blockers (20%), ARBs (20%), diuretics (14%), B
blockers (11%), o blockers (1%), and other cat-
egories of antihypertensive drugs (1%). The most
common concomitant medications for the ITT
population (n=736) were hydroxymethylglutaryl-
coenzyme A reductase inhibitors (statins; n=151;
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Week -5 to -4
1568 patients screened
563 did not qualify

1005 assigned to receive placebo (safety population)
161 discontinued placebo
12 did not meet inclusion/exclusion criteria
13 adverse events
10 lost to follow-up
8 protocol violations
31 patient's/investigator’s decision
86 did not meet BP criteria (43 had BP below specified limits; 43 had BP
above predefined safety limits)
1 other

Week 0 (Baseline)
844 assigned to receive HCTZ 12.5 mg (enrolled population)
60 discontinued HCTZ 12.5 mg

1 did not meet inclusion/exclusion criteria

7 adverse events

3 protocol violations

2 patient’s decision

47 did not meet BP criteria (all had BP below specified limits)

Week 2
784 assigned to receive irbesartan/HCTZ 150/12.5 mg
91 discontinued irbesartan/HCTZ 150/12.5 mg
16 adverse events
7 lost to follow-up
2 protocol violations
13 patient’s/investigator’s decision

51 did not meet BP criteria (49 had BP below specified limits; 2 had BP
above predefined safety limits)

2 other

736 had at least one valid SBP measurement after taking 1 or more doses of
irbesartan/HCTZ 150/12.5 mg (intent-to-treat population)

Week 10
693 assigned to receive irbesartan/HCTZ 300/25 mg
79 discontinued irbesartan/HCTZ 300/25 mg
1 did not meet inclusion/exclusion criteria
21 adverse events
5 lost to follow-up
5 protocol violations
9 patient’s/investigator’s decision
35 did not meet BP criteria (all had BP below specified limits)
3 other

Week 18
614 completed treatment with irbesartan/HCTZ 300/25 mg

Figure 1. Patient disposition. BP=blood pressure;
HCTZ=hydrochlorothiazide; SBP=systolic BP

o Week 2 Week 10 Week 18
T T
£ 5] 29 (1809
g (_342512)'1” p<0.001
<0.
e i =72
52 -104 (~7.8,-6.6)
= p<0.001 -10.4
%E (-11.0,-9.8)
E £ -154 151 p<0.001
S (-16.0,-14.1)
§ -20- p<0.001
= []SBP -215
_o5] HDBP (-22.5,-20.5)
p<0.001

Figure 2. Mean change from baseline in systolic blood
pressure (SBP) and diastolic blood kpressure (DBP) at the
end of each treatment period. Week 2, end of hydrochlo-
rothiazide (HCTZ) 12.5-mg treatment; Week 10, end

of irbesartan/HCTZ 150/12.5-mg treatment; Week 18,
end of irbesartan/HCTZ 300/25-mg treatment. Data are
mean (95% confidence interval) changes from baseline
for the intent-to-treat population (n=736); the last obser-
vation carried forward was used for Week 18 data.

21%), platelet aggregation inhibitors (aspirin, thi-
enopyridines; n=125; 17%), nonsteroidal anti-
inflammatory drugs (n=98; 10%), multivitamins
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Table I. Baseline Characteristics of the Enrolled Study Population
TotaL porULATION

CHARACTERISTIC (N=844)
Age (yr)

Mean (SD) 57.3 (11.2)

Minimum, maximum 24, 90

<65 (n [%]) 632 (75)

>65 (n [%]) 212 (25)
Women (n [%]) 436 (52)
Race/ethnic group (n [%])*

Caucasian 515 (61)

African American 191 (23)

Hispanic/Latino 119 (14)

Other 21 (2)
Previous antihypertensive

monotherapy (n [%])**

f Blockers 97 (11)

o Blockers 11 (1)

Calcium channel blockers 168 (20)

Angiotensin receptor blockers 166 (20)

Angiotensin-converting enzyme 283 (34)

inhibitors

Diuretics 114 (14)

Other 10 (1)
Medical history (n [%])

Hyperlipidemia 406 (48)

Coronary artery disease 63 (7)

Post-myocardial infarction 20 (2)

Other cardiac conditions 147 (17)

Vascular disease 14 (2)
Type 2 diabetes mellitus (n (%))t 254 (30)
Metabolic syndrome (n %)) 386 (46)
Systolic blood pressure (mm Hg)

Mean (SD) 154.0 (10.3)

Minimum, maximum 130, 179
Diastolic blood pressure (mm Hg)

Mean (SD) 91.3 (8.8)

Minimum, maximum 63, 109
*Two patients self-identified into more than one race/ethnic
group. **Eight patients were categorized into more than one
antihypertensive drug class (data missing for three patients).
fIncludes 177 patients with both metabolic syndrome and
type 2 diabetes mellitus

(n=93; 13%), hypoglycemic agents (metformin;
n=72; 10%), sulfonylureas (n=55; 7%), thiazoli-
dinediones (n=24; 3%), and cyclooxygenase-2
inhibitors (n=68; 9%).

Mean Changes in SBP and DBP From Baseline
For the ITT population, which excluded patients
treated with HCTZ alone, mean SBP was 154.4+10.2
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mm Hg at baseline and 132.9+13.8 mm Hg at the
end of the irbesartan/HCTZ 300/25-mg treatment
period (Week 18). The mean change in SBP from
baseline to Week 18 was -21.5+14.3 mm Hg (95%
CI, -22.5 to -20.5 mm Hg; p<0.001) (Figure 2).

At the end of HCTZ 12.5-mg treatment (Week 2),
mean SBP was 151.5+10.4 mm Hg; the mean change
from baseline was —-2.9+10.5 mm Hg (95% CI, -3.7
to —2.1 mm Hg; p<0.001). Mean SBP at irbesartan/
HCTZ 150/12.5-mg treatment end (Week 10) was
139.6+12.4 mm Hg; the mean change from baseline
was -15.1£12.5 mm Hg (95% CI, -16.0 to -14.1
mm Hg; p<0.001).

DBP also decreased throughout the study. Mean
DBP for the ITT population was 91.5+8.8 mm Hg at
baseline, 90.1+9.1 mm Hg at Week 2, 84.6+8.8 mm
Hg at Week 10, and 81.1+9.7 mm Hg at Week 18.
The mean change in DBP from baseline was -1.3+6.8
mm Hg (95% CI, -1.8 to -0.8 mm Hg; »<0.001) to
Week 2, -7.2+8.0 mm Hg (95% CI, -7.8 to —6.6 mm
Hg; $<0.001) to Week 10, and -10.4+8.7 mm Hg
(95% CI, -11.0 to -9.8 mm Hg; p<0.001) to Week
18 (Figure 2).

BP Goal Attainment Rates

Overall, 77% (95% CI, 74%-80%) of patients
reached SBP goal, 83% (95% CI, 80%-86%)
reached DBP goal, and 69% achieved both their
SBP and DBP goals (95% CI, 66%-72%) by
Week 18 (Table II). Forty-eight percent of patients
achieved the dual SBP/DBP goal by Week 10.

Safety and Tolerability

All 1005 patients entering the placebo run-in peri-
od were evaluated for safety. Study medications
were well tolerated, with the majority of adverse
events being mild or moderate, transient, and con-
sidered unrelated to the study medication. Overall,
551 patients (55%) experienced an adverse event:
240 (24%) during placebo treatment, 144 (17%)
during HCTZ 12.5-mg treatment, 212 (27%) dur-
ing irbesartan/HCTZ 150/12.5-mg treatment, and
178 (26%) during irbesartan/HCTZ 300/25-mg
treatment. Table IIT lists adverse events reported in
>1% of the safety population. Three patients expe-
rienced hyperkalemia: one during treatment with
HCTZ 12.5 mg (most likely data artifact or labo-
ratory error), one during treatment with irbesar-
tan/HCTZ 150/12.5 mg, and one during treatment
with irbesartan/HCTZ 300/25 mg. In addition,
four patients experienced hypokalemia: two during
irbesartan/HCTZ 150/12.5-mg treatment and two
during irbesartan/HCTZ 300/25-mg treatment.
None were discontinued from the study.
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Table II. Systolic Blood Pressure (SBP) and Diastolic Blood Pressure (DBP) Goal Attainment Rates (Intent-to-Treat Population)*

BASELINE TO WEEK 2 BaseLINE TO WEEK 10 BaSeELINE TO WEEK 18 BASELINE TO WEEK 18

(N=736) (n=736) (n=736) 95% CI
SBP goal (n [%]) 19 (3) 411 (56) 569 (77) 74%, 80%
DBP goal (n [%]) 264 (36) 518 (70) 610 (83) 80%, 86%
SBP and DBP 13 (2) 353 (48) 507 (69) 66%, 72%

goal (n [%])

Cl=confidence interval; *percentage of patients achieving SBP or DBP goal at the end of hydrochlorothiazide (HCTZ) 12.5-mg
(Week 2); irbesartan/HCTZ 150/12.5-mg (Week 10); and irbesartan/HCTZ 300/25-mg treatment (Week 18). SBP goal: <140
mm Hg (<130 mm Hg for patients with type 2 diabetes mellitus); DBP goal: <90 mm Hg (<80 mm Hg for patients with type 2

diabetes mellitus)

Table III. Adverse Events Reported by >1% of Patients During any Treatment Phase (Safety Population)

TREATMENT PERIOD

HCTZ IrBESARTAN/HCTZ IRBESARTAN/HCTZ
PLACEBO 12.5 MG 150/12.5 MG 300/25 MG TotaL
Paiencs in safety 1005 844 782 693 1005
population (n)
Adverse event (n [%])*
Headache 54 (5) 6 (<1) 12 (2) 11 (2) 76 (8)
Dizziness 10 (1) 9(1) 16 (2) 18 (3) 50 (5)
Upper respiratory tract 20 (2) 3 (<1) 14 (2) 7 (1) 43 (4)
infection
Nasopharyngitis 18 (2) 8 (<1) 6 (<1) 10 (1) 39 (4)
Sinusitis 17 (2) 6 (<1) 9 (1) 7 (1) 37 (4)
Influenza 5 (<1) 4 (<1) 9 (1) 3 (<1) 22 (2)
Arthralgia 3 (<1) 4 (<1) 3 (<1) 9 (1) 20 (2)
Fatigue 2 (<1) 5 (<1) 3 (<1) 8 (1) 18 (2)
Hypotension 0 0 1 (<1) 8 (1) 10 (1)

HCTZ=hydrochlorothiazide; *some patients may have experienced more than one adverse event

Twenty-seven patients (3%) experienced a serious
adverse event during the study period, including two
deaths (described below). Of the 25 serious adverse
events, excluding the deaths, three occurred dur-
ing placebo treatment, four during HCTZ 12.5-mg
treatment, eight during irbesartan/HCTZ 150/12.5-
mg treatment, and seven during irbesartan/HCTZ
300/25-mg treatment. For the three remaining
adverse events, the particular treatment phase of
occurrence was not captured because adverse events
were attributed to treatment periods based on the
last recorded date of study medication, even if fur-
ther study drug had been dispensed. The relationship
of one serious adverse event (hypotension) to study
medication (irbesartan 150 mg/HCTZ 12.5 mg) was
considered probable; all other serious adverse events
were judged unrelated to the study medication.

There were three deaths. One patient died from
a myocardial infarction while on placebo, and a
second patient was involved in a fatal motor vehi-
cle accident while on irbesartan/HCTZ 150/12.5
mg. In addition, one patient had a cardiac arrest
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from natural causes; since this occurred following
enrollment but before commencement of any study
treatment, the patient was not included in the
safety population. The deaths were not considered
related to the study medications.

DISCUSSION

The INCLUSIVE trial has shown that a treatment
regimen with irbesartan/HCTZ combination thera-
py leads to substantial reductions in SBP that allow
SBP goals to be attained in the majority of patients
previously uncontrolled on a minimum of 4 weeks
of antihypertensive monotherapy. A statistically
significant mean change in SBP of -21.5 mm Hg
was observed between baseline and Week 18; final
SBP at Week 18 was 132.9 mm Hg.

INCLUSIVE enrolled a large population of
patients typical of those seen in clinical prac-
tice. One third of the study population had been
previously uncontrolled on ACE inhibitors, reflect-
ing the relatively poor control rates achieved
with ACE inhibitor monotherapy observed in the
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general population.?? Interestingly, only 14% had
previously been treated with diuretic monotherapy,
the recommended first-line agent for hypertension.
A filter study design allowed selection of patients
with uncontrolled SBP after at least 4 weeks of
antihypertensive monotherapy and after 2 weeks
of treatment with HCTZ 12.5 mg. This enabled
direct evaluation of the add-on effect of irbesar-
tan 150 mg and up-titration to irbesartan/HCTZ
300/25 mg. The study design and BP goals were
also consistent with current hypertension manage-
ment recommendations, including JNC 7, which
advocates the wider use of combination thera-
py,>*7 and with current labeling for the drug.33

The SBP goal attainment rate following HCTZ
12.5-mg monotherapy was only 3%, which may
be due, at least in part, to the short (2-week) treat-
ment period. The degree of BP decline with HCTZ
alone in this study was also considerably less than
reported in other studies. As noted, evidence sug-
gests that many patients require more than one
drug to attain BP control.513 The addition of
irbesartan 150 mg, a drug with a complementary
mechanism of action, and titration to irbesartan/
HCTZ 300/25 mg, if necessary, allowed the major-
ity (77%) of patients to achieve their SBP goal.
This is consistent with previous studies showing
that diuretics enhance the efficacy of other anti-
hypertensive drug classes, including ARBs, ACE
inhibitors, and B blockers. The effects on SBP
are clinically important, given the emphasis that
recent guidelines place on SBP goal attainment and
the projected increase in the prevalence of systolic
hypertension as the US population ages. Also of
clinical relevance is that the SBP goal attainment
rate was observed within a diverse study popula-
tion, including a substantial number of patients
recognized as being more challenging in terms
of achieving BP goal. The Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart Attack
Trial (ALLHAT)? reported almost equivalent BP-
lowering effects and cardiovascular outcomes with
a diuretic (chlorthalidone), a calcium channel
blocker (amlodipine), and an ACE inhibitor (lisin-
opril) across high-risk hypertensive subgroups,
including older patients, African Americans, and
patients with diabetes.3*

Sixty-nine percent of patients enrolled in the
INCLUSIVE trial achieved both their SBP and DBP
goals. This is similar to findings in the Controlled
Onset Verapamil Investigation of Cardiovascular
End Points (CONVINCE)!! and ALLHATS® stud-
ies; more than one medication was necessary in
most patients in these trials to achieve goal BPs.
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In comparison, an analysis of the US National
Health and Nutrition Examination Survey
(NHANES) 1999-2000 revealed that only 31.0%
(53.1% of those on antihypertensive treatment)
achieved the dual BP goal.?’ The use of irbesar-
tan/HCTZ combination therapy might therefore
be a convenient treatment option to help more
patients achieve their BP goals and to simplify the
treatment of hypertension across a broad patient
base. Although INCLUSIVE enrolled only patients
uncontrolled on monotherapy, it is recognized that
a substantial proportion of patients are uncon-
trolled even on multiple therapies, especially those
at high cardiovascular risk.3¢-3?

All treatments were well tolerated in this hetero-
geneous population of patients with hypertension,
with most adverse events being of mild or moder-
ate intensity and transient in duration. In general,
there was no evidence of an increase in side effects
as patients were titrated from one treatment level
to the next; exceptions were dizziness and hypo-
tension, although their overall incidence was low.
This is in line with the proven tolerability profiles
of irbesartan and other ARBs when administered
alone or in combination with HCTZ.4°

Several limitations of the current study should
be noted. The active treatment period was rela-
tively short (a total of 18 weeks, with 8 weeks
for each of the irbesartan/HCTZ combinations),
allowing only short-term evaluation of efficacy
and tolerability. The long-term (1 year) safety
and efficacy of irbesartan/HCTZ,”” however, as
well as other ARB/diuretic combination therapies,
has been reported previously. It is also conceiv-
able that the 2-week HCTZ monotherapy treat-
ment period may have been insufficient for the
maximal antihypertensive effects of the drug to
be expressed. This may account for the observa-
tion that the BP reductions achieved with HCTZ
12.5-mg monotherapy in INCLUSIVE were lower
than previously reported.*! The goal attainment
rates observed in the current study might be
higher than can be achieved in general practice.
This is because patients volunteering for clinical
trials are likely to be more adherent with clinic
visits and treatment regimens than the general
population of hypertensive patients. In addition,
there was no control group, an open study design
was used, and patients were not randomized to
treatment. Although there was not a randomized
control group in INCLUSIVE, however, the initial
placebo and HCTZ phases, and the measurement
of BP with a validated automatic manometer,
should have minimized potential sources of bias
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and regression to the mean. In addition, the BP
reductions observed in INCLUSIVE were similar
to previous randomized controlled studies with
combinations of ARBs and HCTZ.

CONCLUSION

INCLUSIVE demonstrated that physicians can
achieve goal BP among a diverse population of
patients (including the elderly, African Americans,
Hispanics/Latinos, patients with type 2 diabetes
mellitus, and those with metabolic syndrome)
whose SBP is uncontrolled on a minimum of 4
weeks of antihypertensive monotherapy by fol-
lowing a treatment algorithm with ARB/diuretic
combination therapy. The use of irbesartan/HCTZ
therapy in fixed combination at low (150/12.5
mg) or high (300/25 mg) dose is likely to produce
SBP control in more than three quarters of patients
previously uncontrolled on at least 4 weeks of anti-
hypertensive monotherapy.
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