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Editorial Comment

The choice of antihypertensive therapy in patients with the metabolic
syndrome—time to change recommendations?∗
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Patients with hypertension and the metabolic syndrome
have high risk of suffering from future cardiovascular and
kidney disease. There are no large-scale, randomized tri-
als to establish the antihypertensive drug of choice for this
important group of patients, but several authors consider
angiotensin converting enzyme inhibitors (ACEI) as prefer-
able, calcium channel blockers as intermediate, and beta-
blockers as well as thiazide diuretics as less well suited (see
for example the latest guidelines of the European Society
of Hypertension [1]). This notion is primarily based on the
metabolic side effects of thiazides and beta-blockers that
may increase blood lipids and glucose, relative to ACEI
and CCB [2]. Beta-blockers also promote weight gain, and
both thiazides and beta-blockers are associated with an in-
creased incidence of diabetes, compared to CCB and ACEI
[3].

Wright et al. [4] have recently published a subgroup
analysis of the ALLHAT study that appears to chal-
lenge the notion that thiazides and/or beta-blockers are
second-line antihypertensive therapy in people with the
metabolic syndrome. These authors state that their ‘findings
fail to support the preference for calcium channel block-
ers, alpha-blockers, or angiotensin-converting enzyme in-
hibitors compared with thiazide-type diuretics in patients
with the metabolic syndrome, despite their more favorable
metabolic profiles’ [4]. We will discuss this report in the
context of the ongoing controversy over the interpretation
of the results of ALLHAT [5,6,7].

The ALLHAT study [8] needs little introduction today:
it was the largest trial ever performed in the field of hyper-
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tension to compare the cardiovascular outcomes of differ-
ent antihypertensive medications, recruiting >40 000 pa-
tients. Four different regimens were compared: the thiazide
diuretic chlorthalidone, the CCB amlodipine, the ACEI
lisinopril and the alpha-adrenoceptor antagonist doxazosin
were used as first-line antihypertensives. A beta-blocker or
a sympatholytic agent could be added as second-line ther-
apy if needed, and hydralazine as third-line therapy. The
doxazosin arm was terminated early because of an excess
of congestive heart failure. The primary endpoint, a com-
posite of fatal coronary heart disease or nonfatal myocardial
infarction, did not differ between chlorthalidone, lisinopril
and amlodipine, respectively. However, several secondary
endpoints (notably, congestive heart failure as defined in
ALLHAT study) were better prevented by chlorthalidone
than by the CCB or the ACEI. The analysis of secondary
endpoints when there is no difference of the primary end-
point is questionable.

The interpretation of ALLHAT’s findings was hampered
by the fact that the chlorthalidone-based regimen lowered
systolic blood pressure more than either the CCB-based
or the ACEI-based regimen [8]. In other words, despite
a highly significant reduction in blood pressure, the ex-
pected difference in cardiovascular outcome of ∼20% was
not observed. Several authors have criticized other aspects
of the ALLHAT trial, including the choice of drug combi-
nations (unfavourable particularly for the ACEI group) [5],
the lack of a true baseline blood pressure [7], the extensive
crossover between randomized treatment arms and the as-
sessment of endpoints [6]. Nevertheless, the ALLHAT trial
has strongly influenced prescription patterns [9] and several
current guidelines for antihypertensive treatment, including
the US JNC 7 guidelines [10] that recommend thiazide di-
uretics as the only first-line antihypertensive therapy (unless
compelling indications for other drugs are present).

Wright et al. [4] analysed metabolic and cardiovascular
outcomes of the ALLHAT trial in patients stratified accord-
ing to race (black versus non-black), and the presence or
absence of the metabolic syndrome (defined as the pres-
ence of hypertension and two of the following: a glycaemic
disorder, a body-mass index >30, a fasting triglyceride
level of 150 mg/dl or above and HDL cholesterol levels
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<40 mg/dl in men or 50 mg/dl in women, respectively).
Of note, patients with pre-existing type 2 diabetes were in-
cluded in this analysis, in contrast to a recently published,
related ALLHAT substudy [11].

Throughout the groups, chlorthalidone had the least
favourable effects on blood glucose and cholesterol lev-
els that were lower in the lisinopril, amlodipine and doxa-
zosin than in the chlorthalidone arms [4]. These differences
of metabolic effects were small but consistent. Similar to
other subgroup analyses of the ALLHAT study [12], the
large size of that trial may have impaired the collection
of sufficient information: no data were included on waist
circumference, HbA1c levels or LDL and HDL levels dur-
ing the follow-up [4]. Even the meagre information used to
define the metabolic syndrome at baseline was not avail-
able for an astounding 12% of the patients. These patients
were thus excluded from the analysis. The most important
metabolic outcome, the new occurrence of type 2 diabetes,
is not mentioned in the report by Wright et al. [4]. How-
ever, these data can be derived from the recent publica-
tion by Black and coworkers [11]: if the ALLHAT patients
with the metabolic syndrome but without diabetes at base-
line were analysed, type 2 diabetes developed in 17.1% on
chlorthalidone, 16.0% on amlodipine and 12.6% on lisino-
pril (P < 0.05, lisinopril versus chlorthalidone). In patients
without the metabolic syndrome, both the ACEI and the
CCB lowered the incidence of type 2 diabetes significantly,
compared to the thiazide [11].

Wright et al. [4] make very little of the metabolic
derangements, but the ALLHAT trial indeed confirmed
that the thiazide affected lipids and glycaemic control
in an unfavourable manner, compared with the CCB
and—particularly—the ACEI. The authors argue that the
metabolic profile of the different drugs is largely irrelevant
because the main cardiovascular outcomes were no better
with CCB or ACEI, compared with the diuretic. In fact,
some outcome measures (heart failure in particular) were
better with chlorthalidone in all subgroups. In addition,
patients in the non-thiazide arms of the study could not be
treated with a diuretic; no wonder that fluid retention neces-
sitating hospital admission occurred more frequently than in
the chlorthalidone group. Black patients with the metabolic
syndrome had an especially poor outcome with lisinopril,
compared to chlorthalidone, with regard to almost every
outcome measure. However, when these patients were ran-
domized to lisinopril they also had a 3–5 mmHg higher
systolic blood pressure throughout the trial, compared to
the respective participants on chlorthalidone. Such a dif-
ference of blood pressure control will affect cardiovascular
endpoints. Those differences in efficacy of antihyperten-
sive monotherapies in Afro-Americans had to be expected,
given previous trials [13].

One may accept the conclusion by Wright et al. [4] that
ACEI should not be the first-line monotherapy for black
patients with the metabolic syndrome, if only for the lack
of a sufficient blood pressure lowering effect. Of note, this
consideration does not apply to combinations of ACEI and
diuretics that were not permitted in ALLHAT. However,
should we accept their conclusion that the metabolic effects
of the different drugs are irrelevant because they do not
transmit to an effect on cardiovascular outcomes within

the time frame of this study? This question is the crucial
point in the interpretation of the data. We will focus on
glycaemic control because the relatively small drug effects
on total cholesterol cannot amount to much in the context of
a trial in which even a ‘professional’ cholesterol-lowering
agent, pravastatin, did not affect cardiovascular outcomes
[14] (a ‘knock-out’ argument for small cholesterol changes;
discussing the reasons for this surprising finding is beyond
the scope of this editorial).

The ALLHAT trial had an average follow-up of
4.9 years. The idea that type 2 diabetes that occurs during
the trial phase should transmit to cardiovascular endpoints
within this time frame seems counterintuitive to clinicians.
Wright et al. [4], anticipating this argument, cite a long-term
follow-up study of the SHEP trial. In this study, Kostis et al.
[15] reported that participants of the SHEP study who had
developed diabetes while on treatment with chlorthalidone
during the trial did not suffer from significantly increased
cardiovascular death rates or total mortality during a mean
follow-up of 14.3 years. At first glance, the latter results
appear reassuring.

However, the report by Kostis et al. [15] does also pro-
vide some information on the time frame of cardiovascular
death following a new diagnosis of type 2 diabetes, and
these data do not support the argument of Wright et al. In
the placebo cohort of the SHEP study, a new diagnosis of
diabetes during the controlled trial did transmit to a higher
rate of cardiovascular death. However, it took about 9 years
of follow-up for this effect to become apparent [15]. In
the active treatment, only a nonsignificant trend towards
higher cardiovascular death rates was observed in patients
who developed diabetes during the active trial phase. The
fact that patients from the placebo group had substantially
higher rates of cardiovascular death during the long-term
follow-up, compared with active treatment, may explain the
lack of significance. Moreover, one should be aware that
the design of this retrospective follow-up study, based on
death certificates of relatively few participants, has obvious
limitations.

In summary, the ALLHAT trial confirmed the adverse
metabolic effects of a thiazide diuretic, compared with
CCB, ACEI and alpha-antagonists. The trial reminds us
not to forget that lowering blood pressure to target levels is
among the most important goals of antihypertensive ther-
apy. Further, the results of Wright et al. urge caution for
the use of ACEI as antihypertensive monotherapy in black
patients with the metabolic syndrome. Unfortunately, the
design of ALLHAT precludes any information on the po-
tential of a thiazide/ACEI combination, a logical choice for
these patients. The risk to develop type 2 diabetes was sub-
stantial in black as well as in non-black patients with the
metabolic syndrome on chlorthalidone, and clearly lowered
by lisinopril. We do not share the interpretation of Wright
et al. that these metabolic effects can be dismissed as irrel-
evant because they did not affect cardiovascular outcomes
during 5 years or less of follow-up. Rather, we hold that the
financial savings associated with thiazides over ACEI—that
are minimal in our country—would be bought dearly by an
increased incidence of type 2 diabetes. Would it not be a joke
of nature if long-term drug-induced type 2 diabetes would
have no cardiovascular consequences? At least in non-black
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patients, the recommendation to prefer ACEI over thiazide
diuretics appears justified by the data and should not be
changed.
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