
THE Journal of CliniCal HypErTEnsion suppl 1. Vol. 10  no. 1  January 200840

Various populations with hypertension have been 
singled out by current treatment guidelines as 
requiring more specific treatment. These include 
patients with stage 2 hypertension, black patients, 
and patients with coexistent diabetes mellitus and 
coronary heart disease. Hypertension in these 
groups is often associated with higher risk of car-
diovascular morbidity and mortality. This article 
reviews current knowledge regarding hypertension 
in high-risk patient populations, with a particular 
focus on the importance of prompt, aggressive 
treatment to lower blood pressure and prevent 
cardiovascular disease progression. Such treatment 
includes the early use of multiple-drug therapy 
with agents that have complementary blood 
pressure–lowering mechanisms and provide protec-
tion from target organ damage. While 2- or 3-drug 
antihypertensive therapy in these high-risk groups 
has typically included a diuretic, other combina-
tions of agents may be indicated. Evidence sug-
gests that therapy with a calcium channel blocker 
and an inhibitor of the renin-angiotensin system 
is one effective strategy for lowering blood pres-
sure and improving outcomes in these populations. 
(J Clin Hypertens (Greenwich). 2008;10(1 suppl 
1):40–48) ©2008 Le Jacq

The importance of hypertension as a continu-
ous, consistent, and independent risk factor 

for cardiovascular disease (CVD) is well estab-
lished.1 accordingly, recent treatment guidelines 
have particularly focused on specific subgroups 
of patients in whom uncontrolled or poorly con-
trolled blood pressure (Bp) confers a dispropor-
tionately high level of cardiovascular risk.2,3 These 
groups include the elderly, patients with stage 2 
hypertension (systolic Bp ≥160 mm Hg or diastolic 
Bp ≥100 mm Hg), black patients, and hypertensive 
patients with diabetes mellitus. Hypertension in 
these populations often poses treatment challenges. 
in the elderly, for example, age-related changes lead 
to alterations in the nature of hypertension, as vas-
cular compliance decreases, pulse pressure widens, 
and isolated systolic Bp becomes more prevalent.4 
although systolic Bp plays a predominant role as a 
predictor of cardiac events in elderly patients, it is 
also more difficult to control than diastolic Bp. (see 
the article in this supplement on Bp control in the 
elderly by Drs neutel and Gilderman.)

This article discusses hypertension in 3 other 
populations that, like the elderly, are consid-
ered at high risk, namely, patients with stage 2 
hypertension, black patients, and patients with 
diabetes. These 3 groups are among those identi-
fied in the seventh report of the Joint national 
Committee on prevention, Detection, Evaluation, 
and Treatment of High Blood pressure (JnC 
7)1 as requiring special consideration. Treatment 
guidelines emphasize the importance of reaching 
target Bp goals (<140/90 mm Hg, or <130/80 
mm Hg in patients with diabetes mellitus or 
other conditions that confer high risk), with the 
ultimate aim of reducing cardiovascular morbid-
ity and mortality.1,5–8 in addition to goal attain-
ment itself, the time to Bp control should be 
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considered. The achievement of prompt Bp control 
has emerged as a goal of treatment based on find-
ings from the Valsartan antihypertensive long-
Term use Evaluation (ValuE)9,10 as well as some 
other trials. The need for early and adequate drug 
therapy to rapidly get patients’ Bp to goal has once 
again been emphasized by a recent report by an 
international working group.11 Meeting Bp goals 
for high-risk patients in a timely fashion will gener-
ally require the use of multiple-drug therapy.

CHALLenges foR ACHieving PRomPt BP 
ContRoL in HigH-Risk PAtients
stage 2 Hypertension
a meta-analysis of data from 1 million adults in 61 
prospective studies found that the higher the Bp, 
the greater the risk. Death due to ischemic heart 
disease, stroke, and other vascular causes doubled 
with every 20-mm Hg systolic Bp and 10-mm 
Hg diastolic Bp increase above 115/75 mm Hg.12 
Evidence from clinical trials indicates that antihy-
pertensive treatment is associated with reductions 
of 35% to 40% in the risk of stroke, 20% to 25% 
in myocardial infarction, and >50% in heart failure, 
with larger Bp reductions producing greater reduc-
tions in risk.13–15 Even small changes in Bp result 
in large changes in risk, however, as each 2-mm Hg 
reduction in systolic Bp results in approximately a 
10% reduction in cardiovascular events.

Black Patients
Hypertension affects >40% of the adult popula-
tion, and black persons tend to experience more 
severe hypertension at an earlier age.16 as a result, 
they have an increased risk of virtually every 
complication of hypertension.17–19 Black persons 
have a 1.3 times greater rate of nonfatal stroke, 
1.8 times greater rate of fatal stroke, 1.5 times 
greater rate of heart disease death, 4.2 times 
greater rate of end-stage kidney disease, and a 
50% higher frequency of heart failure than the 
general population.19 Because black persons tend 
to experience an earlier onset and greater sever-
ity of hypertension as well as more target organ 
damage, the international society on Hypertension 
in Blacks (isHiB) Working Group has recom-
mended that early identification of high-normal Bp 
(130–139/85–89 mm Hg) and aggressive treatment 
are especially important in these patients.6

Control of Bp in black persons poses distinct 
clinical challenges. some studies have raised the 
possibility that differences based on race/ethnicity18 
may influence response to antihypertensive therapy, 
whereas other investigators have concluded that 

the variability observed in patient response to Bp 
medications originates within, not between, racial/
ethnic groups.20 The use of b-blockers and agents 
that act on the renin-angiotensin system (ras) has 
at times been avoided in black patients because 
some evidence has indicated that they are less effec-
tive as monotherapy than are volume-responsive 
agents such as diuretics and calcium channel 
blockers (CCBs).1 some but not all studies have 
suggested that these differences may be overcome 
by the use of higher doses of ras-inhibiting agents 
or by the combination of an ras-inhibiting agent 
with a diuretic or other drug.21 Cardiovascular 
risk and not ethnicity should be used to develop an 
appropriate antihypertensive regimen for patients 
with hypertension. race alone should not be used 
as a reason to withhold ras blockade when indi-
cated for treatment of proteinuria and hypertension 
associated with diabetes or chronic kidney disease. 
While black patients have a higher relative risk of 
angioedema from angiotensin-converting enzyme 
(aCE) inhibitors compared with other patients,22 
the use of aCE inhibitor and angiotensin ii recep-
tor blocker (arB) therapy along with diuretic or 
CCB treatment will allow for more effective Bp 
control in a greater number of patients, regardless 
of skin color.

Hypertension and Diabetes mellitus
Hypertension and diabetes frequently coexist, as 
hypertension is both a risk factor for and a con-
sequence of diabetes.3,23 a large prospective study 
reported that diabetes was nearly 2.5 times as 
likely to develop in persons with high Bp as in 
their normotensive counterparts, regardless of spe-
cific treatment.24 other studies show an increased 
prevalence of hypertension in persons with diabe-
tes.25 prevalence estimates vary depending on the 
defining criteria. for example, a retrospective chart 
analysis of diabetic patients found that the percent-
age of patients with concomitant hypertension 
was 60.2%, 76.5%, and 85.8% at Bp thresholds 
of 140/90, 130/85, and 130/80 mm Hg, respec-
tively.26 CVD accounts for up to 80% of deaths 
in persons with diabetes. When hypertension is 
combined with diabetes, the risk is compounded 
even further.25

a body of evidence from clinical trials has 
shown that rigorous control of Bp is particularly 
important in patients with hypertension and dia-
betes. for example, the Hypertension optimal 
Treatment (HoT) trial27 found that lowering dia-
stolic Bp to a target level of <80 mm Hg (actual 
achieved Bp level, 81 mm Hg) compared with a 
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target of <90 mm Hg (actual achieved Bp level, 
85 mm Hg) in patients with diabetes reduced the 
risk of CVD events by 51%. This study led to the 
establishment of lower diastolic Bp goals (<80 mm 
Hg) in diabetic patients. in the united Kingdom 
prospective Diabetes study (uKpDs) 38,28 diabetic 
patients in the stricter Bp control group (primarily 
using captopril-based or atenolol-based therapy), 
in whom a mean Bp level of 144/82 mm Hg was 
achieved, had a 34% (P=.019) reduction in risk 
of developing any macrovascular complication 
(sudden death, myocardial infarction, stroke, or 
peripheral vascular disease) compared with patients 
in the less strict control group, who had a mean Bp 
level of 154/87 mm Hg. There was no difference 
in outcome between the b-blocker–based and the 
aCE inhibitor–based treatment groups. The Bp 
difference accounted for the benefit in outcome. 

in the subset of diabetic patients in the 
losartan intervention for Endpoint reduction 
in Hypertension (lifE) study,29 the difference 
in achieved Bp with losartan-based therapy vs 
atenolol-based therapy was small (146/79 mm Hg 
vs 148/79 mm Hg, respectively), but losartan use 
was associated with a 24% relative reduction in 
risk of CVD (P=.031; primarily stroke) compared 
with atenolol. once again, seemingly small chang-
es in Bp translated into differences in clinical out-
come. The lifE study investigators suggested that 
in patients with diabetes, the use of an arB-based 
regimen might have benefits beyond Bp reduc-
tion.29 The first priority, however, in all patients 
with hypertension, including those with diabetes, 
is to reduce Bp to goal.

Major treatment guidelines recommend a 
Bp target of 130/80 mm Hg in patients with 
diabetes.1,5,7 The ongoing stop atherosclerosis 
in native Diabetics study (sanDs)30 and the 
action to Control Cardiovascular risk in Diabetes 
(aCCorD) trial31 will provide further informa-
tion on the most appropriate target Bp in diabetic 
patients. The Bp arm of the aCCorD trial, for 
example, will examine the effects on cardiovascu-
lar events of lowering systolic Bp to a goal of <120 
mm Hg, compared with <140 mm Hg, within the 
context of good glycemic control.

RAtionALe foR ComBinAtion tHeRAPy
Data from the national Health and nutrition 
Examination survey (nHanEs) indicate that Bp 
control rates in the united states remain low, 
especially in high-risk groups.16,32–34 for example, 
the Bp control rate in the united states in 2003 to 
2004 was only 52.4% among treated non-Hispanic 

black patients and 37.5% among all treated diabetic 
patients.32 Even with appropriate use of lifestyle 
modifications, most patients with hypertension will 
require pharmacologic treatment to control Bp. in 
fact, clinical trial results indicate that in most per-
sons with hypertension, ≥2 antihypertensive agents 
are required to achieve Bp targets, and all major 
treatment guidelines support the use of ≥2 antihy-
pertensive agents in patients at high risk.1,5,6

patients with more severe hypertension, includ-
ing black persons, usually require ≥2 drugs for Bp 
targets to be reached in a timely manner. according 
to JnC 7, initial therapy with 2 drugs, separately or 
as fixed-dose combinations, should be considered 
when systolic Bp is >20 mm Hg or diastolic Bp is 
>10 mm Hg above the desired goal for the patient.1 
The 2007 European society of Hypertension/
European society of Cardiology practice guidelines 
state that 2 drugs, separately or in combination, 
are preferred as first-step treatment in grade 2 
(160–179/100–109 mm Hg) or grade 3 (≥180/≥110 
mm Hg) hypertension or when total cardiovascular 
risk is high or very high.5 a diuretic is often includ-
ed as one component of combination therapy, since 
this strategy elicits a greater response than single-
agent therapy alone.35 Whether this strategy is 
better than using a CCB as one of the components 
remains unclear. fixed-dose combinations of a 
diuretic or CCB plus a wide variety of antihyper-
tensive classes are available and constitute a useful 
option for patients with stage 2 hypertension. for 
example, a number of studies have demonstrated 
the efficacy and tolerability of treatment with a 
diuretic or CCB plus either an aCE inhibitor or an 
arB in stage 2 hypertension.36–42

The isHiB recommends initiating 2-drug ther-
apy in black patients when Bp is ≥15/10 mm Hg 
above goal.6 as mentioned, monotherapy with 
ras blockers is usually considered less effective 
in black patients. Differences in response, how-
ever, may be overcome by the administration of 
additional antihypertensive therapy, especially a 
diuretic.1 as in patients with stage 2 hypertension, 
the role of diuretic-based combination therapy in 
black patients is well established and supported by 
the guidelines.6 More recently, the use of alterna-
tive combinations, such as an ras blocker with a 
CCB, has been explored.36,37,41

aggressive Bp targets may be particularly dif-
ficult to achieve in patients with diabetes mel-
litus.1,7,28,43 although intense nonpharmacologic 
measures, particularly weight loss and reduction of 
salt intake, should be encouraged in all hyperten-
sive diabetic patients,5 combination drug therapy 
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with ≥2 agents is generally required to achieve 
appropriate Bp targets.1,5,7

CLiniCAL tRiALs of CCBs PLus RAs 
inHiBitoRs in HigH-Risk PoPuLAtions
By targeting different key mechanisms involved 
in Bp regulation, the combination of a CCB 
with an ras blocker offers another possible 
alternative for prompt and additive Bp reduc-
tions without an increase in adverse events.44 
Combinations of a CCB with an aCE inhibitor 
have been available for a number of years, and 
one such combination is being compared with 
combined aCE inhibitor/diuretic therapy in the 
ongoing avoiding Cardiovascular Events Through 
Combination Therapy in patients living With 
systolic Hypertension (aCCoMplisH) trial.45 
The following section will primarily focus on the 
newest combination agents, a CCB with an arB.

stage 2 Hypertension
Clinical trials in patients with stage 2 hypertension 
have consistently shown the benefit of combining a 
CCB with an aCE inhibitor.35,46,47 recent trials have 
also established the efficacy and tolerability of com-
bining an arB with a CCB in high-risk populations, 
including patients with stage 2 hypertension.41,42,48

a study reporting the results of 2 randomized, 
double-blind, placebo-controlled, parallel-group 
8-week trials in patients with mild to moder-
ate hypertension (mean sitting diastolic Bp level 
>95 mm Hg and <110 mg Hg) demonstrated 
(as expected) greater Bp reductions overall with 
amlodipine/valsartan combination therapy com-
pared with the monotherapy components.42 a 
post hoc subgroup analysis of patients with stage 
2 hypertension showed that this combination 
was associated with greater Bp-lowering effects 
in this population compared with each respective 
monotherapy and placebo (figure 1).48 patients 
with stage 2 hypertension generally had greater 
reductions in mean sitting Bp than did patients 
with stage 1 hypertension.48 for example, reduc-
tions with amlodipine 10 mg plus valsartan 160 
mg were 29.6/17.6 mm Hg in patients with stage 2 
hypertension compared with 20.3/16.5 mm Hg in 
patients with stage 1 hypertension; the reductions 
with amlodipine 10 mg plus a large dose of valsar-
tan (320 mg) were 29.6/18.1 and 22.7/18.2 mm 
Hg, respectively. The incidence of adverse events in 
patients with stage 2 hypertension with combina-
tion therapy (42.5%) was generally comparable to 
that with monotherapy (valsartan, 37.4%; amlo-
dipine, 43.0%; placebo, 36.5%).48

in another study, therapy with amlodipine 
plus valsartan was as effective and well tolerated 
as lisinopril plus hydrochlorothiazide in patients 
with stage 2 hypertension (mean sitting diastolic 
Bp ≥110 mm Hg and <120 mm Hg).41 Both 
treatments were associated with the achievement 
of Bp goals (<140/90 mm Hg) in the majority 
of patients (67.2% for the amlodipine/valsartan 
group and 56.1% for the lisinopril/hydrochloro-
thiazide group).41 finally, a trial in 1940 patients 
with seated diastolic Bp levels ≥95 and ≤120 mm 
Hg reported (again as expected) greater reductions 
in mean seated systolic Bp and diastolic Bp values 
with combinations of amlodipine 5 to 10 mg/d plus 
olmesartan 10 to 40 mg/d for 8 weeks, compared 
with the respective monotherapy components.49  
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Figure 1. Change from baseline in mean sitting systolic 
blood pressure (SBP) (A) and mean sitting diastolic 
blood pressure (DBP) (B) in patients with stage 2 
hypertension (baseline systolic blood pressure ≥160 mm 
Hg and/or baseline diastolic blood pressure ≥100 mm 
Hg). Patients received amlodipine 10 mg, valsartan 160 
or 320 mg, combination therapy with amlodipine and 
valsartan at these same doses, or placebo. Reprinted 
with permission from Smith et al.48
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The greatest reductions in mean seated systolic/
diastolic Bp occurred with amlodipine 10 mg 
plus olmesartan 40 mg (–30.1/–19.0 mm Hg vs 
–4.8/–3.1 mm Hg with placebo and –19.7/–12.7 
mm Hg with amlodipine 10 mg).49

Black Patients
There is good rationale for including an ras-
blocking agent as one element of combination 
therapy in black persons who have an increased 
risk of CVD and are almost twice as likely to 
develop diabetes as age-matched non-Hispanic 
whites.50 inhibition of the ras also has reno-
protective effects in black patients with hyper-
tensive nephrosclerosis.51 The combination of 
an aCE inhibitor or an arB with a diuretic is 
established therapy in this population.6 Evidence 
is beginning to emerge regarding the potential 

usefulness of ras blockers combined with CCBs. 
a prespecified subgroup analysis by smith and 
colleagues48 showed that amlodipine/valsartan 
combination therapy was associated with sub-
stantial Bp-lowering effects in black patients 
(figure 2); however, the number of patients in 
this subset was small. future trials will need to 
include more black participants to determine the 
best combinations of antihypertensive agents in 
this population.

Diabetes
Major treatment guidelines for patients with con-
comitant hypertension and diabetes recommend the 
use of aCE inhibitors or arBs as one component 
of therapy because these agents may prevent or 
delay albuminuria and adverse metabolic outcomes 
in addition to lowering Bp.1,7 a number of recent 
trials and meta-analyses have also demonstrated 
that fewer cases of new-onset diabetes occur when 
arBs or aCE inhibitors are used, compared with 
other agents.9,52–58 in addition, aCE inhibitors and 
arBs have been shown to improve insulin sensitiv-
ity59,60 and to reduce the risk of the development 
or progression of diabetic nephropathy.61,62 The 
guidelines do not provide suggestions as to wheth-
er to initiate therapy with an aCE inhibitor or an 
arB; however, if either class of ras-blocking drug 
is not tolerated (eg, aCE inhibitor–induced cough), 
an agent from the other class should be used.7,63 at 
least 2 drugs will typically be required to achieve 
the stringent Bp goal of <130/80 mm Hg in most 
diabetic patients.1,7 an ras blocker should always 
be one component of combination therapy in 
hypertensive patients with diabetes. The other 
agent might be a diuretic, but CCBs, which do not 
have adverse effects on the metabolic profile, may 
also be considered.

The action in Diabetes and Vascular Disease: 
preterax and Diamicron-Mr Controlled Evaluation 
(aDVanCE) trial64 randomized >11,000 diabetic 
patients with a history of CVD or one other risk 
factor for CVD to either a fixed-dose combination 
of perindopril and indapamide or placebo. patients 
could be enrolled whether they were hypertensive 
or normotensive. With the exception of another 
aCE inhibitor, all other drugs already being taken at 
enrollment were continued, and other drugs, except 
for thiazide diuretics or an aCE inhibitor other than 
perindopril, could be added during the trial. The 
mean entry Bp value of randomized patients was 
145/81 mm Hg, and 41% had Bp <140/90 mm Hg. 
During a mean follow-up of 4.3 years, participants 
receiving combination therapy with perindopril 2 
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Figure 2. Change from baseline in mean sitting systolic 
blood pressure (SBP) (A) and mean sitting diastolic blood 
pressure (DBP) (B) in black patients treated who received 
amlodipine 5 mg, valsartan 160 or 320 mg, combination 
therapy with amlodipine 5 mg plus valsartan 160 or 320 
mg, or placebo. Adapted from Smith et al.48
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to 4 mg/indapamide 0.625 to 1.25 mg plus other 
medications had mean reductions of 5.6/2.2 mm 
Hg, compared with those taking medications other 
than the specific study drugs, and a 9% reduction 
in relative risk of major macrovascular or microvas-
cular events (P=.04) (figure 3). The overall risk of 
death was reduced by 14% in the active-treatment 
group (P=.025 vs placebo).64

support for the utility of fixed-dose CCB/
ras-blocking combination products in achieving 
prompt Bp control is also emerging from pre-
liminary results of the aCCoMplisH trial.65 This 
study has enrolled 11,463 patients with a mean 
age of 68 years who have a history of coronary 
disease (46%), stroke (13%), or diabetes (60%). 
The study objective is to test whether initial com-
bination therapy with an aCE inhibitor and a 
CCB (benazepril/amlodipine) differs from initial 
combination therapy with an aCE inhibitor and 
a diuretic (benazepril/hydrochlorothiazide) on a 
composite of fatal and nonfatal cardiovascular 
events.66 a report of Bp-lowering effects during the 
first 6 months of treatment indicates that the Bp 
control rate was 73% in the overall trial popula-
tion using initial combination therapy.65 There is 
also evidence of excellent systolic Bp control at 18 
months, with a Bp level <140/90 mm Hg achieved 

in about 76% of the patient population, which is 
still blinded to treatment group.67 it is therefore 
possible that Bp had been lowered in a high per-
centage of patients in both treatment groups.

End point data for the combination of a CCB 
plus an arB in hypertensive diabetic patients are 
not yet available; however, some animal and pre-
clinical studies suggest that this combination may 
be beneficial in this population. for example, an 
animal study showed that combined CCB and arB 
therapy was more effective than either monother-
apy in reducing glucose intolerance.68 in another 
study, the addition of valsartan to antihyperten-
sive medications that included an aCE inhibitor 
or a CCB resulted in improvement in resistance 
artery remodeling in diabetic hypertensive patients, 
whereas the addition of atenolol did not.69

ConCLusions
patients with stage 2 hypertension, black patients 
with hypertension, and patients with both hyper-
tension and diabetes exhibit a disproportionately 
high level of cardiovascular risk. in addition, these 
groups pose greater challenges in terms of treat-
ment. Bp control in these groups often remains 
suboptimal, contributing to the burden of CVD 
morbidity and mortality. Multiple-drug therapy, 

Combined macro+micro

 Macrovascular

 Microvascular

All deaths

 Cardiovascular death

 9% (0 to 17)

 8% (-4 to 19)

 9% (-4 to 20)

 14% (2 to 25)

 18% (2 to 32)

(15.5%)

(8.6%)

(7.9%)

(7.3%)

(3.8%)

(16.8%)

(9.3%)

(8.6%)

(8.5%)

(4.6%)

938

520       

477

471

257

861

480

439

408

211

Number (%) of patients
with event

Placebo
(N=5571)

Favors
perindopril-
indapamide

Favors
placebo

Relative risk
reduction
(95% CI)

Perindopril-
indapamide
(N=5569)

Hazard ratio

0.5 2.01.0

Figure 3. Effects of combination treatment with perindopril plus indapamide vs placebo on deaths and macrovascular 
and microvascular events in patients with diabetes mellitus in the Action in Diabetes and Vascular Disease: Preterax 
and Diamicron-MR Controlled Evaluation (ADVANCE) trial. Black squares indicate point estimates; horizontal lines, 
95% confidence intervals (CIs); diamonds, point estimate and 95% CIs for overall effects; vertical broken lines, point 
estimates for overall effect within categories. Adapted with permission from ADVANCE Collaborative Group.64
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either as 2 drugs given separately or as a fixed-dose 
combination, may result in more prompt achieve-
ment of Bp goals. recent evidence indicates that 
combination therapy with a CCB and an inhibitor 
of the ras provides prompt Bp reductions and 
excellent tolerability in patients with stage 2 hyper-
tension, hypertensive black patients, and patients 
with hypertension and diabetes. The answer to 
the question of whether and to what extent com-
bined CCB/arB therapy also decreases the risk of 
clinical CVD events to the same or greater degree 
as other agents awaits the performance of future 
clinical trials. 
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