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H ypertension contributes more to cardiovascular mor-
tality than any other modifiable risk factor including

cigarette use, elevated LDL cholesterol, obesity, and
diabetes.1 Forty-five percent of all cardiovascular deaths
are attributable to hypertension. In addition, hypertension is
a major risk factor for both stroke and myocardial
infarction. In large part due to rising obesity rates, the
prevalence of hypertension in the U.S. is increasing.
According to the NHANES data, from the early 1990s to
the most recently available data from 2005–2008, the
prevalence of hypertension has risen from 25.5% to
30.9%.2 The majority of the U.S. elderly are hypertensive:
the prevalence is 80% of woman and 67% of men aged
75 years or older. Given the pervasiveness and impact of
hypertension, it is critically important to assess the effect of
various antihypertensive medications on cardiovascular
morbidity. Most studies of antihypertensive medication
report proxy outcomes, commonly blood pressure reduc-
tion, rather than cardiovascular morbidity, and are of
relatively brief duration. Two important questions for
clinicians are: 1) Does the degree of blood pressure
reduction correspond to the magnitude of cardiovascular
risk reduction? and 2) Do all antihypertensive medications
equally reduce cardiovascular risk?

Thiazide diuretics, in particular chlorthalidone, are the
antihypertensive drug class with the most robust supporting
evidence. JNC-7, a guideline published by the National
Heart, Lung, and Blood Institute (NHLBI) in 2003,
recommends diuretics as the preferred first line antihyper-
tensive agent, unless a compelling reason exists to select an
alternative drug.3 A discussion of the basis for this
recommendation goes beyond the scope of this editorial.
Not all guidelines have endorsed this approach; other
agencies have concluded that all medications that lower
blood pressure are equally effective in their ability to reduce
cardiovascular risk. For example, the European Society of

Hypertension guidelines consider all drugs classes to be
comparable4 and the Australian guidelines state that all drug
classes are equivalent with the exception of beta blockers.5

The Australian guidelines go further in limiting the first line
use of thiazide diuretics to the elderly.

In fact, over the past decade in particular, a growing body
of literature has suggested that all antihypertensive medi-
cations do not equally reduce cardiovascular risk. In the
landmark ALLHAT study, reported in 2002, the doxazosin
arm was terminated early due to higher cardiovascular
events, in particular a doubling of the congestive heart
failure rates, when compared to chlorthalidone.6 Since that
report, most editorialists and hypertension experts have
recommended that alpha blockers no longer be used for the
initial treatment of hypertension.7,8 Subsequently, several
meta-analyses have re-examined the value of beta blockers
in the treatment of hypertension.9–11 In these reviews, beta
blockers were inferior to other antihypertensive agents. In
fact, in the Cochrane review, beta blockers were no more
effective than placebo for the outcomes of coronary heart
disease events, cardiovascular mortality, and total mortali-
ty.11 Despite their widespread use over several decades, beta
blockers should no longer be used as initial or secondary
treatment for hypertension (indications other than hyperten-
sion remain).

In a 2009 ambitious Cochrane Collaboration review of
the entire body of literature of placebo controlled random-
ized trials of first line therapy for mild hypertension, only
thiazides and ACE inhibitors reduced all four clinical
endpoints (mortality, stroke, coronary artery disease, and
total cardiovascular events).12 There were no eligible trials
of angiotensin receptor blockers (ARBs).

Among the potential options for initial treatment of
hypertension are drugs that work through the renin-
angiotensin-aldosterone system: ACE inhibitors, ARBs,
and a renin inhibitor (aliskiren). Until recently, cost has
been an important barrier to the use of ARBs. However,
with the availability of generic losartan, and the upcoming
expiration of the patent for valsartan in September 2012, it
is timely to consider the relative benefit of ARBs and ACE
inhibitors in the initial management of hypertension.

In this issue of the Journal, Powers and colleagues report
an updated analysis of the comparative effectiveness of
ACE inhibitors, ARBs, and a renin inhibitor.13 This workPublished online March 2, 2012
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derived from a review that was commissioned by the
Agency for Healthcare Quality and Research (AHRQ).14

They conducted a systematic review of articles of at least
20 weeks in duration that directly compared one of these
classes to another and reported at least one of several proxy,
tolerability, or clinical outcomes. The authors did not
include trials of a drug compared only to placebo. Among
110 articles (100 discrete studies), only two evaluated the
direct renin inhibitor aliskiren; neither reported cardiovas-
cular endpoint data. Among the remaining studies that
compared ACE inhibitors to ARBs, most (58 of 77 studies)
reported no difference in blood pressure reduction. Twenty-
six studies provided data on successful blood pressure
control with a single agent; there was no difference between
the two drug classes (pooled OR 1.08, 95% CI 0.94–1.25).
As expected, cough was more common among subjects
receiving an ACE inhibitor (OR 4.74, 95% CI 3.56–6.31);
withdrawals to adverse events were marginally more
common for ACE inhibitors (5.3% vs. ∼ 3%). Subgroup
analysis was possible for a small number of studies; the
authors indicate that results for women, the elderly, African-
Americans, and those with diabetes, the outcomes did not
differ substantially from the overall results.

Importantly, data on cardiovascular outcomes were
limited. Most of the studies did not enroll high risk patients
and few cardiovascular events occurred. While 21 studies of
38,589 subjects reported rates of myocardial infarction,
stroke, or death, the overall event rates were too low to
draw meaningful conclusions: only 38 deaths and 13 strokes
occurred.

This commendable systematic review by Powers and
colleagues was rigorous, well designed, and conducted in
accordance with current recommended standards.15,16 How-
ever, several important issues limit the generalizability of
these results for decision making in clinical practice. Due to
limitations in the source data, this review primarily assesses
proxy outcomes. In addition, most studies excluded high
risk patients and were of a duration that would be too brief
to demonstrate meaningful differences in cardiovascular
event rates (median follow-up was 24 weeks).

While ACEi and ARB reduce blood pressure equally,
whether they equally reduce cardiovascular risk remains
uncertain. In two early trials of ARB monotherapy for
primary prevention that evaluated cardiovascular outcomes,
losartan was more effective than atenolol (LIFE),17 while
valsartan and amlodipine comparably reduced risk (VAL-
UE).18 The LIFE trial was, however, flawed by virtue of
selecting an inferior drug as the comparator.17 One of the
largest comparative studies (n=17,044) to evaluate cardio-
vascular outcomes, the ONTARGET trial, was excluded
from the current review due to the lack of subgroup analysis
of patients with hypertension.19 In this trial of patients with
existing cardiovascular disease or diabetes, monotherapy
with telmisartan reduced cardiovascular events to the same

extent as an ACE inhibitor, ramipril, over a mean follow up
of 4.7 years. This provides support for equivalence in the
important endpoint of cardiovascular outcomes (however
dual therapy with both drugs did not further reduce
cardiovascular event rates and led to more adverse events).

In contrast, several recent large secondary prevention
studies of ARB versus placebo (therefore ineligible for this
review) have raised concerns about the efficacy and safety
of ARBs. In the TRANSCEND trial of telmisartan versus
placebo in patients with existing cardiovascular disease or
diabetes who were ACE inhibitor intolerant (a common
clinical scenario), there was no difference in the primary
outcome after a mean follow up of 4.7 years.20 After
adjustment, there was also no difference in any of the
secondary clinical outcomes. ARBs were no more effective
than placebo. Similarly, in the NAVIGATOR trial of
patients with glucose intolerance (77% of whom were
hypertensive), valsartan did not reduce cardiovascular
events compared to placebo21 and in PRoFESS, 2.5 years
of telmisartan did not reduce stroke rates compared to
placebo among patients with a recent stroke.22 In a 2011
systematic review of studies of ARBs versus placebo that
evaluated cardiovascular outcomes, ARBs did not reduce
mortality, cardiovascular mortality, or rates of myocardial
infarction.23 ARBs reduced stroke rates (OR 0.91, 95% CI
0.85–0.98), but this effect is less than is seen with other
antihypertensive drug classes.12 This review, however,
included trials for indications other than hypertension (e.g.
heart failure, diabetes) and did not report the hypertension
results separately.

In the only reported comparative efficacy study of
aliskiren (renin inhibitor) that evaluated cardiovascular
outcomes, the ALTITUDE trial of patients with diabetes
and renal impairment, the addition of aliskiren to an ACE
inhibitor or ARB actually increased risk of stroke or adverse
events; the study was terminated early based on recom-
mendations from the independent data monitoring commit-
tee that was overseeing the study.24 Newer is not necessarily
better.

The review of Powers and colleagues establishes that
ACE inhibitors and ARBs comparably reduce blood
pressure. Both drug classes probably reduce cardiovascular
risk equally for primary prevention; however ARBs are
ineffective for secondary prevention of cardiovascular
disease. Even as cost considerations become less of a factor
in clinical decision making, thiazide diuretics are the
preferred choices for initial therapy of hypertension; ACE
inhibitors, and calcium channel blockers are also acceptable
first line options. Among ACE intolerant patients, I would
advise against the use of ARBs for monotherapy based on
the currently available evidence. This is an extrapolation
from the secondary prevention trials; however, other classes
of antihypertensive medications more unambiguously re-
duce cardiovascular endpoints. Current data do not support
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the use of aliskiren; the only available cardiovascular
outcome data suggest harm. While ARBs cause less cough
and are marginally better tolerated than ACE inhibitors, this
observation alone is not sufficient to elevate the role of
ARBs in initial treatment of hypertension. The NHLBI
expects to release JNC-8 in 2012, potentially coincident
with this editorial. The guideline authors must endeavor to
incorporate recent trial data and an important observation:
all drugs that lower blood pressure do not equally reduce
cardiovascular risk.
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