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This subgroup analysis of the Irbesartan/
Hydrochlorothiazide (HCTZ) Blood Pressure 
Reductions in Diverse Patient Populations 
(INCLUSIVE) trial evaluated the efficacy and 
safety of irbesartan/HCTZ fixed combinations in 
adults with uncontrolled systolic blood pressure 
(SBP) (140–159 mm Hg; 130–159 mm Hg for 
type 2 diabetes mellitus [T2DM]) after ≥4 weeks 
of antihypertensive 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). In the 
intent-to-treat analysis, mean change from baseline 
(end of placebo phase) off all previous therapy to 

Week 18 (study end) in T2DM patients (n=227) 
was –18.2±14.1 mm Hg for SBP (primary end 
point; p<0.001) and –8.7±8.2 mm Hg for diastolic 
blood pressure (p<0.001). Mean SBP/diastolic blood 
pressure changes in patients with the metabolic 
syndrome (n=345) were –21.0±14.3/–10.4±8.5 
mm Hg (p<0.001). Overall, 56% (95% confidence 
interval, 49%–62%) of T2DM and 73% (95% 
confidence interval, 68%–77%) of metabolic syn-
drome patients achieved SBP goal (<140 mm Hg; 
<130 mm Hg for T2DM). Goal attainment rates 
were significantly higher among women with 
the metabolic syndrome than men. Treatments 
appeared to be well tolerated. Irbesartan/HCTZ 
fixed combinations achieved SBP goals in over half 
of the T2DM patients and nearly three quarters of 
patients with the metabolic syndrome, with SBP 
uncontrolled on antihypertensive monotherapy. 
(J Clin Hypertens. 2006;8:470–480) ©2006 Le Jacq Ltd.

Hypertension is prevalent in individuals with 
the metabolic syndrome1 and/or type 2 diabe-

tes mellitus (T2DM).1,2 The coexistence of hyper-
tension in patients with T2DM increases the risk of 
macrovascular and microvascular complications, 
including stroke; coronary artery disease; peripher-
al vascular disease; retinopathy; nephropathy; and, 
possibly, neuropathy.1–4 Individuals with hyperten-
sion as a component of their metabolic syndrome 
have a heightened risk of developing T2DM, 
coronary heart disease, stroke, and renal disease, 
as well as increased all-cause and cardiovascular 
mortality rates.4 Achieving blood pressure (BP) 
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goal (<140/90 mm Hg for patients with uncompli-
cated hypertension; <130/80 mm Hg for patients 
with T2DM) reduces this associated morbidity 
and mortality.5,6 Controlling BP has been shown 
to reduce the incidence of cardiovascular disease 
(CVD) and to delay the development of nephropa-
thy in patients with T2DM.5,7

Up to 75% of CVD and renal complications in 
patients with diabetes are attributable to hyperten-
sion.2 However, a gap exists between recommend-
ed BP control and actual achievement of those 
goals in patients with diabetes and other complex 
forms of hypertension, such as patients with the 
metabolic syndrome.7 For example, in 2002, data 
collected from urban academic medical centers 
revealed that only 3.2% of T2DM patients met the 
combined American Diabetes Association (ADA) 
goals for BP, low-density lipoprotein cholesterol, 
and hemoglobin A1c <7%.8 Further, only 26.7% 
met the target BP. In a more recent update of this 
database, only 28% of T2DM patients met the 
target BP of <130/80 mm Hg.9 This is in general 
agreement with other recent reports of inadequate 
BP control in patients with T2DM.10,11

Although a number of monotherapies and mul-
tidrug therapies are available for the treatment of 
hypertension, current guidelines provide evidence-
based recommendations for the use of specific anti-
hypertensive agents in patients with T2DM. The 
ADA5 and National Kidney Foundation3 guidelines 
state that all patients with T2DM and hyperten-
sion should receive either an angiotensin-convert-
ing enzyme inhibitor (ACEI) or an angiotensin II 
receptor blocker (ARB) as part of a treatment regi-
men. Most patients with hypertension will require 
at least two antihypertensive drugs to achieve BP 
goal.1,2 Addition of a thiazide diuretic to ACEI or 
ARB treatment is a logical step and is currently rec-
ommended as part of initial antihypertensive ther-
apy.3,5,6 Use of combination products also reduces 
overall pill burden, an important consideration in 
patients with comorbidities. Furthermore, some 
combination products have improved tolerability 
compared with individual monotherapies.2,6

In clinical trials, the concomitant administration 
of irbesartan and hydrochlorothiazide (HCTZ), as 
well as other ARBs or ACEIs either as individual 
components or in fixed-dose combination, provides 
additive reductions in BP compared with the respec-
tive monotherapies in a wide range of patients and is 
well tolerated.12–14 The current subgroup analysis of 
the Irbesartan/HCTZ Blood Pressure Reductions in 
Diverse Patient Populations (INCLUSIVE) trial15,16 
aimed to evaluate the antihypertensive efficacy and 

safety of a fixed combination of irbesartan/HCTZ 
at a low dose (irbesartan/HCTZ 150/12.5 mg) and a 
high dose (irbesartan/HCTZ 300/25 mg) in patients 
with T2DM and/or the metabolic syndrome and 
systolic BP (SBP) that was uncontrolled on antihy-
pertensive monotherapy.

Diabetic women have a substantially increased 
relative risk for CVD.16 Over the past decade, age-
adjusted heart disease mortality has declined 27% 
in nondiabetic women but has increased 23% in 
women with diabetes.17 Whether this is related to 
the degree of SBP control remains unclear, because 
few data are available on the achievement of SBP 
goals in women. The current subanalysis of the 
INCLUSIVE population with T2DM or the meta-
bolic syndrome also evaluated gender differences 
in the achievement of SBP goal.

METHODS
Study Design and Patients
Details of the trial patient population and study 
design have been published.15 In summary, the 
INCLUSIVE trial was a multicenter, prospective, 
open-label, single-arm study conducted at 119 sites 
across the United States from July 2003 to August 
2004. Participants were men and women, 18 years 
of age and older, with uncontrolled SBP at screen-
ing (140–159 mm Hg; 130–159 mm Hg for patients 
with T2DM) after ≥4 weeks of antihypertensive 
monotherapy. This subgroup analysis focused on 
patients with T2DM (defined as a fasting glucose 
≥126 mg/dL and/or taking antidiabetic medica-
tion) and/or the metabolic syndrome (according to 
National Cholesterol Education Program [NCEP] 
criteria2,18). Patients included in the metabolic syn-
drome subgroup could also have T2DM, since the 
NCEP definition of metabolic syndrome does not 
exclude diabetic patients. Excluded were patients 
with severe or secondary hypertension, signifi-
cant concomitant disease, hypersensitivity to study 
medication, and those receiving insulin.15 Of inter-
est was the fact that a high percentage of patients 
(>50%) who had been unresponsive to monother-
apy were receiving an ACEI or ARB.

Qualifying patients discontinued previous anti-
hypertensive monotherapy and entered a four-
phase longitudinal treatment period with placebo 
(4–5 weeks), HCTZ 12.5 mg (2 weeks), a low-
dose irbesartan/HCTZ 150/12.5-mg combina-
tion (8 weeks), and a high-dose irbesartan/HCTZ 
300/25-mg combination (8 weeks), as described 
previously.15 Seated BP was measured at trough 
(8 a.m.±2 hours) at each clinic visit using an auto-
matic Omron device (HEM-705CP model; Omron 
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Healthcare Inc., Bannockburn, IL; variation error 
±4 mm Hg).19 BP was calculated from the mean of 
three readings obtained 2 minutes apart.

The Institutional Review Board/Ethics 
Committee of each participating site approved the 
study, and all patients gave written informed con-
sent before enrollment.

Efficacy End Points
The primary efficacy end point was the mean change 
in SBP from placebo treatment end (baseline) to 
irbesartan/HCTZ 300/25-mg treatment end (Week 
18). Secondary end points were the mean change in 
diastolic BP (DBP) from baseline to Week 18, and 
mean changes in SBP and DBP from baseline to irbe-
sartan/HCTZ 150/12.5-mg treatment end (Week 
10). Mean changes in SBP and DBP from baseline to 
HCTZ 12.5-mg treatment end (Week 2) were also 
assessed. BP goal attainment rates were determined 
at Weeks 2, 10, and 18, according to the following 
criteria, which are consistent with current hyperten-
sion management guidelines2,3,5,6,20:
• SBP goal: <130 mm Hg for patients with T2DM 

and <140 mm Hg for those with the metabolic 
syndrome without T2DM

• DBP goal: <80 mm Hg for patients with T2DM and 
<90 mm Hg for those with the metabolic syndrome 
without T2DM.

Safety Evaluations
Adverse events (AEs) were monitored throughout 
the study. Clinically significant changes in physical 
examination or laboratory analyses of blood and 
urine samples were recorded as AEs.

Statistical Analyses
For the entire trial, 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 95% confidence 
and allowing for a 20% dropout rate. This sample 
size was also sufficient to provide an estimate of 
the mean change to Week 18 in SBP in the meta-
bolic syndrome and T2DM subgroups to within 2.5 
mm Hg of its true value with 95% confidence.

An intent-to-treat (ITT) analysis was conducted 
on efficacy data. This included patients with one or 
more valid SBP measurements after taking at least 
one dose of irbesartan/HCTZ 150/12.5 mg. Efficacy 
parameters were determined from the last observa-
tion carried forward for ITT patients withdrawing 
from the study before Week 18, including those 
who reached BP goal. Safety was evaluated for all 
patients taking at least one dose of placebo.

Mean and SDs, medians, and interquartile ranges 
were calculated for interval and ratio level variables. 
Mean changes in BP from baseline were tested using 
a paired t test for a normally distributed popula-
tion. Alternate formulae from Fleiss21 were used to 
calculate the upper and lower limits of the interval if 
point estimates were <0.1 or >0.9. Counts and per-
centages were calculated for categoric variables. An 
analysis of variance (ANOVA) was employed to test 
hypotheses of differences between gender groups 
in mean changes in SBP and DBP, and associated 
95% confidence intervals (CIs) were constructed 
for difference parameter estimates, including those 
of gender comparisons. If the parameter estimates 
were determined to be non-normally distributed, 
the Wilcoxon-Mann-Whitney test was employed to 
test hypotheses related to changes in SBP and DBP. 
The Shapiro-Wilk test was used in combination 
with graphic methods to assess large violations of 
normality. The Fisher exact test was employed for 
statistical tests involving goal attainment rates, and 
95% CIs with Yates’ continuity correction were 
constructed around gender differences between goal 
attainment rates.

RESULTS
Patient Population
A total of 1005 patients, of whom 295 had T2DM 
and 388 had the metabolic syndrome, entered 
the placebo treatment phase (safety population). 
Subsequently, 844 patients were enrolled into the 
HCTZ 12.5-mg treatment phase. Of these, 254 
patients (30%) had T2DM and 386 (46%) had 
the metabolic syndrome; 177 (21%) patients in 
each of these groups had concomitant T2DM 
and metabolic syndrome (Table I). Overall, 190 
patients with T2DM and 295 with the metabolic 
syndrome completed the study. The most common 
reason for discontinuation was that patients did 
not meet BP qualification criteria at the start of a 
treatment period (17% of T2DM patients; 12% 
of metabolic syndrome patients), the vast majority 
because their BP was below rather than above the 
predefined limits. AEs accounted for 17.1% (n=18) 
of discontinuations among patients with T2DM 
and 25.8% (n=24) among patients with the meta-
bolic syndrome.

Patients With T2DM
Mean Changes in BP From Baseline. Mean changes 
in SBP and DBP from baseline to the end of each 
treatment period were calculated separately for 
patients with and without T2DM in the ITT popu-
lation (Table II).
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The mean change in SBP from baseline to 
Week 18 (primary end point) was −18.2±14.1 mm 
Hg (95% CI, −20.0 to −16.4 mm Hg; p<0.001) for 
patients with T2DM and −23.0±14.2 mm Hg (95% 
CI, −24.2 to −21.7 mm Hg; p<0.001) for patients 
without T2DM. Final mean SBP was 134.6±14.9 
mm Hg among patients with T2DM and 132.2±13.2 
mm Hg among those without T2DM.

Statistically significant reductions in DBP were 
also observed. At Week 18, the mean change in 
DBP from baseline was −8.7±8.2 mm Hg (95% CI, 
−9.8 to −7.7 mm Hg; p<0.001) for patients with 
T2DM and −11.1±8.8 mm Hg (95% CI, −11.9 to 
−10.4 mm Hg; p<0.001) for those without T2DM. 
Mean DBP at study end was similar for patients 
with and without T2DM (80.8±10.1 mm Hg and 
81.2±9.5 mm Hg, respectively).

Goal Attainment Rates. The SBP and DBP goal 
attainment rates were determined for patients with 
and without T2DM (Table III). In keeping with 
hypertension management guidelines, BP goals 
for patients with T2DM (<130/80 mm Hg) were 
more stringent than for patients without T2DM 
(<140/90 mm Hg). At study end, 56% (95% CI, 
49%–62%) of patients with T2DM reached SBP 
goal, 63% (95% CI, 56%–69%) reached DBP 
goal, and 40% (95% CI, 34%–46%) reached 

dual SBP and DBP goal. Goal attainment rates 
for patients without T2DM were 87% (95% CI, 
84%–90%) for SBP, 92% (95% CI, 90%–94%) 
for DBP, and 82% (95% CI, 78%–85%) for both 
SBP and DBP.

Patients With the Metabolic Syndrome
Mean Changes in BP From Baseline. Mean changes 
in BP from baseline to Weeks 2, 10, and 18 were cal-
culated separately for patients with and without the 
metabolic syndrome in the ITT population (Table II).

A mean change in SBP from baseline to Week 
18 of −21.0±14.3 mm Hg (95% CI, −22.5 to −19.5 
mm Hg; p<0.001) was observed for patients with the 
metabolic syndrome and −22.1±14.4 mm Hg (95% 
CI, −23.5 to −20.6 mm Hg; p<0.001) for patients 
without the metabolic syndrome. Mean SBP for Week 
18 among patients with the metabolic syndrome was 
133.6±14.1 mm Hg and 132.4±13.6 mm Hg among 
those without the metabolic syndrome.

The mean change in DBP was −10.4±8.5 mm Hg 
(95% CI, −11.3 to −9.5 mm Hg; p<0.001) and 
−10.3±8.8 mm Hg (95% CI, −11.2 to −9.4 mm Hg; 
p<0.001) for patients with and without the meta-
bolic syndrome, respectively (Table II). Mean DBP 
for Week 18 was 82.7±9.4 mm Hg for patients 
with the metabolic syndrome vs. 79.7±9.9 mm Hg 
for patients without the metabolic syndrome.

Table I. Patient Demographics at Baseline

WITH T2DM 
(N=254)*

WITHOUT 
T2DM 
(N=590)

WITH THE 
METABOLIC 
SYNDROME 
(N=386)**

WITHOUT THE 
METABOLIC 
SYNDROME 
(N=449)**

WITH T2DM AND 
THE METABOLIC 

SYNDROME (N=177)
Mean age (yr) 58.2 56.9 55.3 59.0 56.7
Women (n [%]) 112 (44) 324 (55) 213 (55) 217 (48) 87 (49)
Men (n [%]) 142 (56) 266 (45) 173 (45) 232 (52) 90 (51)
Race/ethnic group (n [%])†

Caucasian 153 (60) 362 (61) 246 (64) 262 (58) 112 (63)
African American 48 (19) 143 (24) 72 (19) 117 (26) 31 (18)
Hispanic/Latino 50 (20) 69 (12) 64 (17) 55 (12) 33 (19)
Other 3 (1) 18 (3) 6 (2) 15 (3) 1 (1)

Previous antihypertensive 
monotherapy (n [%])
β Blocker 28 (11) 69 (12) 51 (13) 46 (10) 21 (12)
α Blocker 4 (2) 7 (1) 4 (1) 7 (2) 2 (1)
Calcium channel blocker 35 (14) 133 (23) 65 (17) 101 (22) 26 (15)
Angiotensin receptor blocker 38 (15) 128 (22) 65 (17) 99 (22) 25 (14)
Angiotensin-converting 

enzyme inhibitor
118 (46) 165 (28) 141 (37) 139 (31) 84 (47)

Diuretic 29 (11) 85 (14) 59 (15) 53 (12) 18 (10)
Other 4 (2) 9 (1) 5 (1) 8 (2) 3 (2)

*Includes 177 patients with concomitant type 2 diabetes mellitus (T2DM) and the metabolic syndrome; **metabolic syndrome sta-
tus of nine patients unknown; †patients could self-identify into more than one race/ethnic group
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Table II. Mean Changes in Blood Pressure (mm Hg) From Baseline (Intent-to-Treat [ITT] Analysis)
BASELINE  
(WEEK 0)

HCTZ 12.5 MG 
(WEEK 2)

IRBESARTAN/HCTZ 
150/12.5 MG (WEEK 10)

IRBESARTAN/HCTZ  
300/25 MG (WEEK 18)**PATIENTS WITH T2DM*

No. in ITT population 227 227 211 227
SBP

Mean ± SD at visit 152.8±11.2 150.1±11.1 139.9±12.4 134.6±14.9
Change from baseline (mean ± SD) — –2.7±10.9 –13.2±12.5 –18.2±14.1
95% CI for change from baseline — –4.1 to –1.3 –14.9 to –11.5 –20.0 to –16.4
p Value for change from baseline — <0.001 <0.001 <0.001

DBP
Mean ± SD at visit 89.6±8.9 88.5±9.2 83.9±9.0 80.8±10.1
Change from baseline (mean ± SD) — –1.1±6.7 –6.1±7.6 –8.7±8.2
95% CI for change from baseline — –2.0 to –0.2 –7.1 to –5.0 –9.8 to –7.7
p Value for change from baseline — 0.015 <0.001 <0.001

PATIENTS WITHOUT T2DM
No. in ITT population 509 509 472 509
SBP 

Mean ± SD at visit 155.2±9.6 152.2±10.0 139.5±12.5 132.2±13.2
Change from baseline (mean ± SD) — –3.0±10.3 –15.9±12.5 –23.0±14.2
95% CI for change from baseline — –3.9 to –2.1 –17.0 to –14.8 –24.2 to –21.7
p Value for change from baseline — <0.001 <0.001 <0.001

DBP
Mean ± SD at visit 92.3±8.6 90.9±8.9 84.9±8.7 81.2±9.5
Change from baseline (mean ± SD) — –1.4±6.9 –7.8±8.2 –11.1±8.8
95% CI for change from baseline — –2.0 to –0.8 –8.5 to –7.0 –11.9 to –10.4
p Value for change from baseline — <0.001 <0.001 <0.001

PATIENTS WITH THE METABOLIC SYNDROME*
No. in ITT population 345 345 327 345
SBP 

Mean ± SD at visit 154.6±10.6 151.4±10.3 139.7±12.5 133.6±14.1
Change from baseline (mean ± SD) — –3.2±10.4 –15.0±12.8 –21.0±14.3
95% CI for change from baseline — –4.3 to –2.1 –16.4 to –13.6 –22.5 to –19.5
p Value for change from baseline — <0.001 <0.001 <0.001

DBP
Mean ± SD at visit 93.1±7.8 91.4±8.5 85.5±8.5 82.7±9.4
Change from baseline (mean ± SD) — –1.8±6.7 –7.8±7.9 –10.4±8.5
95% CI for change from baseline — –2.5 to –1.1 –8.6 to –6.9 –11.3 to –9.5
p Value for change from baseline — <0.001 <0.001 <0.001

PATIENTS WITHOUT THE METABOLIC SYNDROME 
No. in ITT population 384 384 349 384
SBP

Mean ± SD at visit 154.4±9.9 151.8±10.4 139.6±12.5 132.4±13.6
Change from baseline (mean ± SD) — –2.7±10.6 –15.3±12.3 –22.1±14.4
95% CI for change from baseline — –3.7 to –1.6 –16.6 to –14.0 –23.5 to –20.6
p Value for change from baseline — <0.001 <0.001 <0.001

DBP 
Mean ± SD at visit 90.0±9.3 89.1±9.4 83.7±9.1 79.7±9.9
Change from baseline (mean ± SD) — –0.9±6.9 –6.8±8.2 –10.3±8.8

95% CI for change from baseline — –1.6 to –0.2 –7.7 to –5.9 –11.2 to –9.4
p Value for change from baseline — 0.01 <0.001 <0.001

HCTZ=hydrochlorothiazide; SBP=systolic blood pressure; CI=confidence interval; DBP=diastolic blood pressure; *includes 157 patients with con-
comitant type 2 diabetes mellitus (T2DM) and the metabolic syndrome; **last observation carried forward for Week 18 data
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Goal Attainment Rates. BP goal attainment rates 
for Week 18 were determined for patients with and 
without the metabolic syndrome (Table III). The 
results were further analyzed based on T2DM and 
gender status.

Among patients with the metabolic syndrome, 
73% (95% CI, 68%–77%) achieved SBP goal, 
77% (95% CI, 72%–81%) achieved DBP goal, and 

61% (95% CI, 56%–66%) achieved dual SBP/DBP 
goal. Goal attainment rates among patients with-
out the metabolic syndrome were 81% (95% CI, 
77%–85%) for SBP, 88% (95% CI, 85%–92%) for 
DBP, and 76% (95% CI, 71%–80%) for SBP/DBP.

For patients in the ITT population with both 
the metabolic syndrome and T2DM (n=157), 57% 
(95% CI, 50%–65%) reached SBP goal, 59% 

Table III. Blood Pressure (BP) Goal* Attainment Rates (n [%]) (Intent-to-Treat Analysis)

WITH T2DM** 
(N=227)

WITHOUT T2DM 
(N=509)

WITH THE 
METABOLIC 

SYNDROME** (N=345)

WITHOUT THE 
METABOLIC 

SYNDROME (N=384)

WITH T2DM AND 
THE METABOLIC 

SYNDROME (N=157)
SBP goal

Baseline to Week 2 2 (1) 19 (4) 2 (1) 19 (5) 1 (1)
Baseline to Week 10 67 (30) 344 (68) 169 (49) 238 (62) 41 (26)
Baseline to Week 18 127 (56) 442 (87) 251 (73) 312 (81) 90 (57)
95% CI for baseline to 

Week 18 (%)
49–62 84–90 68–77 77–85 50–65

DBP goal
Baseline to Week 2 43 (19) 223 (44) 86 (25) 178 (46) 25 (16)
Baseline to Week 10 95 (42) 424 (83) 209 (61) 304 (79) 57 (36)
Baseline to Week 18 142 (63) 468 (92) 264 (77) 339 (88) 92 (59)

95% CI for baseline to 
Week 18 (%)

56–69 90–94 72–81 85–92 51–66

SBP and DBP goal 
Baseline to Week 2 2 (1) 13 (3) 2 (1) 13 (3) 1 (1)
Baseline to Week 10 44 (19) 310 (61) 137 (40) 213 (55) 26 (17)
Baseline to Week 18 91 (40) 416 (82) 211 (61) 290 (76) 61 (39)

95% CI for baseline to 
Week 18 (%)

34–46 78–85 56–66 71–80 31–47

Week 2=end of hydrochlorothiazide (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; CI=confidence interval; *systolic BP (SBP) goal: <140 mm Hg; <130 
mm Hg for patients with type 2 diabetes mellitus (T2DM); diastolic BP (DBP) goal: <90 mm Hg; <80 mm Hg for patients with 
T2DM; **includes 157 patients with concomitant T2DM and the metabolic syndrome

Table IV. Adverse Events Occurring in ≥2% of Patients During Treatment With Either Irbesartan/HCTZ Combination

PATIENTS WITH T2DM DURING PLACEBO 
DURING HCTZ 

12.5 MG
DURING IRBESARTAN/
HCTZ 150/12.5 MG

DURING IRBESARTAN/
HCTZ 300/25 MG

Safety population (n) 295 254 243 215
Any adverse event (n [%])* 72 (24) 46 (18) 69 (28) 59 (27)
Adverse event (n [%]) 

Dizziness 2 (1) 4 (2) 5 (2) 6 (3)
Nasopharyngitis 5 (2) 4 (2) 2 (1) 5 (2)
Upper respiratory tract infection 9 (3) 1 (0) 5 (2) 0
Influenza 3 (1) 1 (0) 8 (3) 0
Bronchitis 0 2 (1) 1 (0) 5 (2)

PATIENTS WITH THE METABOLIC SYNDROME
Safety population (n) 388 386 366 329
Any adverse event (n [%])* 105 (27) 68 (18) 107 (29) 85 (26)
Adverse event (n [%]) 

Dizziness 4 (1) 4 (1) 10 (3) 6 (2)
HCTZ=hydrochlorothiazide; T2DM=type 2 diabetes mellitus; *some patients may have experienced more than one adverse event
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(95% CI, 51%–66%) reached DBP goal, and 39% 
(95% CI, 31%–47%) reached dual SBP/DBP goal.

Results According to Gender
Of the patients enrolled, 44% were women with 
T2DM and 55% were women with the metabolic 
syndrome. Among patients with T2DM, SBP at 
baseline was similar between men and women 
(152.9±11.3 mm Hg vs. 152.7±11.1 mm Hg, respec-
tively), as was DBP (90.0±9.0 mm Hg vs. 89.0±8.8 
mm Hg, respectively). For the subgroup with the 
metabolic syndrome, baseline BP was marginally 
higher in men than women (155.3±11.0/94.1±7.3 
mm Hg vs. 154.0±10.2/92.2±8.2 mm Hg).

The ANOVA examining differences in efficacy 
end points between genders showed no statistically 
significant difference between women and men 
with T2DM in mean SBP change from baseline 
to Week 18 (women, −19.0±15.1 mm Hg; men, 
−17.6±13.3 mm Hg; difference, −1.4 mm Hg; 
95% CI, −5.1 to 2.4 mm Hg; p=0.47) or mean 
DBP change from baseline to Week 18 (women, 
−8.4±8.4 mm Hg; men, −8.9±8.0 mm Hg; differ-
ence, 0.53 mm Hg; 95% CI, −1.6 to 2.7 mm Hg, 
p=0.63). Similarly, no significant difference was 
found between women and men with the metabolic 
syndrome with regard to the mean SBP change 
(women, −22.1±14.6 mm Hg; men, −19.7±14.0 
mm Hg; difference, −2.5 mm Hg; 95% CI, −5.5 

to 0.6 mm Hg; p=0.11) or mean DBP change 
(women, −10.5±8.8 mm Hg; men, −10.4±8.2 mm 
Hg; difference, −0.12 mm Hg; 95% CI, −1.9 to 1.7 
mm Hg; p=0.90) from baseline to Week 18.

The percentages of women and men with T2DM 
achieving SBP goal (difference, 6.7%; 95% CI, 
−7.2% to 20.6%; p=0.35), DBP goal (differ-
ence, 9.6%; 95% CI, −3.9% to 23.0%; p=0.17), 
and dual SBP/DBP goal (difference, 11.0%; 95% 
CI, −2.8% to 24.8%; p=0.10) were also statisti-
cally comparable (Figure). In contrast, significantly 
more women than men with the metabolic syn-
drome achieved SBP, DBP, and dual SBP/DBP goals 
at Week 18 (Figure).

Safety
All 1005 patients entering the placebo run-in period 
underwent safety evaluations. All treatments were 
well tolerated, irrespective of subgroup, with most 
AEs being of mild or moderate intensity, transient 
in duration, and in keeping with label indications. 
Overall, 60% (178 of 295) of patients in the safety 
population with T2DM experienced an AE: 24% 
during placebo treatment, 18% during HCTZ 
12.5-mg treatment, 28% during irbesartan/HCTZ 
150/12.5-mg treatment, and 27% during irbe-
sartan/HCTZ 300/25-mg treatment. In addition, 
AEs were reported by 255 of 388 (66%) of meta-
bolic syndrome patients: 27% while on placebo, 

Table V. Serious Adverse Events (SAEs) in Patients With T2DM and/or the Metabolic Syndrome

TREATMENT PHASE SAES
SUBGROUP (T2DM AND/OR THE 

METABOLIC SYNDROME)
RELATIONSHIP TO 
STUDY TREATMENT

Prestudy (screening) Chronic lymphocytic leukemia T2DM and metabolic syndrome Unrelated
During placebo Prostate infection/prostatitis/nausea/vomiting T2DM and metabolic syndrome Unrelated
During HCTZ 12.5 mg Colitis T2DM and metabolic syndrome Unrelated

Carotid stenosis repair T2DM Unrelated
Leg cellulitis/T2DM T2DM and metabolic syndrome Unrelated

Acute myocardial infarction Metabolic syndrome Unrelated
During Facial cellulitis Metabolic syndrome Unrelated

Irbesartan/HCTZ 
150/12.5 mg

Bilateral diabetic lumbosacral plexitis T2DM and metabolic syndrome Unrelated

Acute abdominal pain/gastroenteritis/colitis T2DM and metabolic syndrome Unrelated
Foot fracture and cellulitis following an 

automobile accident
T2DM and metabolic syndrome Unrelated

Hypotension T2DM Probably related
During Carcinoid tumor of the distal ileum Metabolic syndrome Unrelated

Irbesartan/HCTZ 
300/25 mg

T2DM/hyperlipidemia Metabolic syndrome Unrelated

Acute abdominal pain/gallstone T2DM and metabolic syndrome Unrelated
Rectal bleeding/benign rectal polyp/Crohn’s disease T2DM and metabolic syndrome Unrelated

Left flank abdominal pain/pancytopenia T2DM and metabolic syndrome Unrelated
T2DM=type 2 diabetes mellitus; HCTZ=hydrochlorothiazide
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18% on HCTZ 12.5 mg, 29% on irbesartan/
HCTZ 150/12.5 mg, and 26% on irbesartan/HCTZ 
300/25 mg. Dizziness was the most common AE 
experienced overall, occurring in 6% of T2DM and 
5% of metabolic syndrome patients. Interestingly, 
only one AE of hyperkalemia occurred during 
the irbesartan/HCTZ, 300/25-mg treatment period. 
The relationship of one serious AE (hypotension) to 
study medication (irbesartan/HCTZ 150/12.5 mg) 
was considered “probable”; all other serious AEs 
were judged unrelated to study medication. For 
comparison, the AE rate in the total population was 
55% (551 of 1005). The summary of AEs is given 
in Table IV and Table V.

DISCUSSION
The achievement of BP goals in the current study 
population was generally better than previously 
observed in some studies, especially in a diabetic 
cohort. Overall, 56% of subjects with T2DM and 
73% of subjects with the metabolic syndrome 
(with or without concomitant T2DM) achieved 
their SBP goal (<130 mm Hg for patients with 
T2DM; <140 mm Hg for those without T2DM) 
after up-titration to the higher doses of the ARB 
and HCTZ. Among subjects with T2DM, the dual 
SBP/DBP goal attainment rate (40%) was consid-
erably better than for diabetic patients in other 
trials22–28 and in practice-based settings (26.7%, 
28%, and 35.8%, respectively).8–10 Further, the 
fact that these goals were achieved in the majority 
of both groups of hypertension patients may be of 
particular clinical relevance given the increasing 
evidence that early aggressive control is important 
in determining CVD outcomes. 

Complex hypertension is a term currently given 
to hypertensive patients with clinical evidence of 

CVD or target organ damage or those at high risk 
for CVD, such as patients with diabetes or the 
metabolic syndrome.7,29,30 Some reports suggest 
that the risk of CVD among patients with diabetes 
is equivalent to that of patients who have already 
had a coronary heart disease event,2,31 although 
other reports suggest that the CVD risk is lower 
among individuals with diabetes.32 The metabolic 
syndrome patient has a four-fold increased risk of 
fatal coronary heart disease and a five- to nine-
fold risk of developing diabetes.6 Furthermore, 
cardiometabolic risk factors and CVD appear to be 
concurrent across a spectrum of nondiabetic blood 
glucose readings.33 Thus, the current subanalysis 
of the INCLUSIVE trial demonstrates the ability 
of a fixed-dose combination of an ARB/HCTZ to 
achieve BP goals in over half of diabetic patients 
and three quarters of patients with the metabolic 
syndrome whose SBP was uncontrolled on anti-
hypertensive monotherapy. It is likely that these 
results can be obtained with other ARB/HCTZ 
combinations. However, there are no presently 
available data on other combinations. These con-
trol data are in concert with several small trials 
and observational studies of other ARB/diuretic 
combinations, as recently reviewed.34

There is a wide gap between recommended BP 
goals and achievement of these goals in patients 
with complex hypertension in clinical practice. 
Why is it so difficult to achieve these goals? 
One issue relates to the fact that it is more dif-
ficult to lower BP in patients with the metabolic 
syndrome and diabetes. These patients are typi-
cally overweight, may have some degree of renal 
compromise, have less vascular compliance, and 
may have disproportionate elevations in SBP.1–5,7–9 
Clinical inertia may also be a factor, with health 

Figure. Systolic blood pressure (SBP) and diastolic blood pressure (DBP) goal attainment rates at Week 18 for men vs. 
women with A) type 2 diabetes mellitus or B) the metabolic syndrome (intent-to-treat analysis)
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care providers accepting inadequate BP control, 
especially SBP.35,36 Another issue may be the more 
aggressive goals that have been recommended, 
i.e., 130/80 mm Hg in patients with diabetes. 
Finally, there is the problem that relates to the use 
of antihypertensive monotherapy, or suboptimal 
antihypertensive regimens. The use of combination 
antihypertensive agents may be one way to help 
physicians overcome this inertia and to improve 
patient adherence.

The major reason for lack of attainment of BP 
goals is the inability to meet SBP goals.7–10 The 
importance of attaining adequate SBP reduction 
is becoming increasingly apparent. Indeed, in 
patients with stage 1 hypertension, a 12-mm Hg 
decrease in SBP over 10 years prevents one death 
for every 12 patients treated who have CVD or 
diabetes mellitus.37,38 Even small reductions in SBP 
of 3–5 mm Hg may result in definite reductions in 
CVD events such as heart failure and stroke. As 
noted, a number of studies have utilized combina-
tion therapy with different ARBs.

The Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure (JNC 7)6 
recommends the use of two agents, or a combi-
nation of two agents from different classes, in 
patients with BP levels >20 mm Hg above goal 
SBP (>160 mm Hg) or 10 mm Hg above goal DBP 
(100 mm Hg). One of the drugs in the combination 
should be a diuretic. In addition, this committee 
advocates using an ACEI or an ARB in patients 
with diabetes and/or renal disease.6 The results 
of this trial demonstrate that the combination of 
one of the ARB/HCTZ combinations (irbesartan/
HCTZ in a dose of 300/25 mg daily) controls SBP 
in a substantial proportion of a heterogeneous 
group of hypertensive patients, including those 
with T2DM or the metabolic syndrome who were 
not previously controlled on monotherapy.18 Side 
effects were not troublesome, presumably due to 
the fact that the components of this combination, 
irbesartan and diuretics, have a good tolerabil-
ity profile in the doses used in this study. Thus, 
these data indicate that many patients, including 
complex hypertensive patients, with inadequate 
SBP control can reach current SBP goal levels. 
The current study also demonstrated that women 
with T2DM or the metabolic syndrome respond 
at least as well as men with regard to SBP goal 
attainment. This is an important observation 
given the high CVD risk in women with these 
complex forms of hypertension.
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