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Editorials
,.

Are calcium antagonists safe in hypertension? 4P#a

There is now a wide choice of drugs available for the
treatment of hypertension. This has, however, led to some
confusion over which agent is best or should be first used
when initiating therapy. In 1993, the British Hypertension
Society and the Joint National Committee on Detection,
Evaluation and Treatment of High Blood Pressure in the
US introduced updated guidelines for the management of
hypertension.', These suggested that the thiazide diuretics
and beta-blockers should still be used as first-line or initial
drugs, as they are effective and long-term outcome data
from clinical trials show that they prevent myocardial
infarction and stroke when used as antihypertensive
therapy.3 By contrast, the newer antihypertensives such as
the calcium antagonists, angiotensin-converting enzyme
(ACE) inhibitors and alpha-blockers, were classed as
'alternative' drugs, only to be used when diuretics and
beta-blockers are 'contraindicated, ineffective or when side
effects occur'. This was because these agents have not been
examined in long-term controlled trials to demonstrate
their efficacy in reducing morbidity and mortality.",2 The
latter is surprising as they are being used extensively in
many areas of cardiovascular medicine, including angina
and cardiac failure. These newer drugs are expensive and
no more effective at lowering blood pressure than thiazides
or beta-blockers. They do, however, have several
theoretical advantages, particularly in patients with end-
organ damage or diabetes mellitus. If patients treated with
one particular class of antihypertensive drug were found to
suffer a worse outcome compared to those receiving other
drug classes, there would be considerable clinical implica-
tions for their continued use in millions of hypertensive
patients.

Concerns about the safety of the calcium antagonists
have arisen following the recent publication of a case-
controlled study by Psaty et at' and a meta-analysis by
Furberg et al.5 These reports have understandably
generated a great deal of anger and distress and have
attracted much media attention. The observational case-
controlled study by Psaty et at' could be described as a
pharmaco-surveillance study of the treatment ofhyperten-
sion in 1720 patients, all ofwhom were free ofheart disease
at the start of the survey. Of the patients studied, 335
subsequently sustained a myocardial infarction, and these
were compared with the 1395 'control' hypertensives who
did not sustain a myocardial infarction. Whilst 80 (23.9%)
of the hypertensives who sustained a myocardial infarction
had been receiving calcium antagonists, 230 (16.5%) of the
patients who did not suffer a heart attack had received
calcium antagonists. After adjustment, this was equivalent
to a relative risk of 1.58 (95% confidence interval (CI)
1.04-2.39) for patients treated with calcium channel
blockers alone and 1.70 (0.97-2.99) for those treated with
calcium channel blockers together with diuretics.4 Thus,
this study appeared to show that hypertensive patients
treated with calcium channel blockers had a 60% higher
risk of mycardial infarction compared to those taking
diuretics alone, with a dose-response effect, since those
taking higher doses of calcium antagonists had a greater
relative risk. A sub-analysis confined to those taking
calcium antagonists or beta-blockers also found a 60%
increase in the adjusted risk of myocardial infarction; the

aXdjusted risk ratios for indidual calcium antagonists were
1.31 (0.85-2.01, p = 0.22) for nifedipine, 1.63 (1.06-2.5,
p = 0.03) for diltiazem and 1.61 (1.19-2.17, p<0.01) for
verapamil. Although the differences in risk ratios between
the different calcium antagonists were not statistically
significant, there appeared to be a trend towards a higher
risk ratio with verapamil and diltiazem, compared with
nifedipine.4
The same authors have also published a meta-analysis of

the use of nifedipine in patients with established coronary
heart disease, drawing attention to the excess mortality
seen when nifedipine is used in such patients.5 The
meta-analysis incorporated data from 16 placebo-con-
trolled clinical trials of short-acting nifedipine in 8350
patients with heart disease. They suggested that there is a
dose-dependent effect, with myocardial infarction and
mortality being much more common in patients treated
with high doses ofnifedipine. For daily doses of30-50 mg,
the mortality risk ratio was 1.06 (95% CI 0.89-1.27); for
60mg, risk ratio = 1.18 (0.96-1.50); but for 80mg, the
relative risk was 2.83 (1.35-5.93), with only the latter being
statistically significant.5 The results of the Furberg meta-
analysis were perhaps less surprising as there is already
suggestive evidence that nifedipine may be associated with
an excess incidence of re-infarction and death in patients
with unstable angina or established heart disease.6 It was,
however, claimed that in this particular part of the analysis
there appeared to be mathematical errors, mortality data
quoted incorrectly (compared to the original publication),
and the inclusion of studies with dissimilar risk groups,
especially in the high-dose nifedipine group.78 The meta-
analysis also did not include all data from the studies, and in
one study only the two-week mortality data, and not the
six-month data, were used; including the latter in the
analysis abolishes the statistically significant increase in
mortality for the nifedipine group.8
A recent statement by an Ad Hoc Committee on Calcium

Channel Blockers convened by the US National Heart,

Table Examples of calcium antagonists and their dura-
tion of action

Duration of action Example Plasma half-life (h)

Ultra-long acting amlodipine 36

Medium isradipine 8
felodipine 8-15
nislodipine 8-11
nitrendipine 7-8
verapamil -6-8

Short diltiazem 4-5
nimodipine 5
nifedipine -5
nicardipine 4-5

NB. The above table does not include classification of the long-
acting (or slow-release) preparations of the various calcium
antagonists; many such formulations exist, and the duration of
action can vary substantially between preparations and manufac-
turer (adapted from Opie LH. Drugs for the heart. 3rd edn.
Philadelphia: WB Saunders, 1991)
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Lung and Blood Institute also commented on data from
two as yet unpublished studies on calcium antagonists9:
first, a study from the National Institute ofAging on single
antihypertensive agents for hypertension reported an in-
creased risk ofdeath for nifedipine, and to a lesser extent for
diltiazem, but no increased risk for verapamil. Secondly,
the Multicenter Isradipine Diuretic Atherosclerosis Study
(MIDAS) showed a trend towards higher cardiovascular
events amongst patients treated with isradipine (a short-
acting dihydropyridine calcium antagonist) compared to
diuretics. The statement concludes that short-acting
nifedipine should be used with caution, especially at high
doses, in the treatment of hypertension, angina and
myocardial infarction.
Are calcium antagonists safe? Detailed analysis of the

surveillance study by Psaty et al4 reveals adverse effects
with three different calcium antagonists, ie, nifedipine,
diltiazem and verapamil. As these calcium antagonist
subclasses have widely different properties, it is difficult to
be sure of the mechanisms and to determine which
particular drug had the adverse effects. It was also apparent
that nifedipine was used as a short-acting preparation in
large doses (80 mg or more daily). Thus, findings about one
calcium antagonist may not apply to all others, nor do
findings about short-acting preparations or high-dose
regimes necessarily apply to long-acting preparations or
low-dose regimes. The study by Psaty et a1 was also a
retrospective study and not a randomised controlled
clinical trial, whilst meta-analyses are often criticised for
including heterogeneous trials of varying quality, popula-
tion characteristics and risks, treatment duration and drug
regimens. For example, the Furberg meta-analysis
included data from 12 studies in patients with acute
myocardial infarction, three in unstable angina and one in
stable angina.5 There may also have been other reasons why
the patients in the study of Psaty et al4 were being treated
with calcium antagonists, for example, some may have had
evidence of developing heart disease which occurred after
recruitment to the study.
The association between some calcium antagonists and

cardiovascular morbidity and mortality is, however,
biologically plausible. With short-acting calcium
antagonists, such as short-acting nifedipine, there may be
catecholamine surges associated with the rapid onset and
offset ofthese drugs, leading to reflex sympathetic stimula-

tion, increased cardiac oxygen demand, arrhythmogenesis
and worsening of heart failure.8"0 Some calcium channel
blockers (such as verapamil and diltiazem) are also
associated with negative inotropic and chronotropic effects,
and adverse effects have been noted for these drugs in
cardiac impairment.8-" In advanced coronary artery
disease, there is the possibility that vasodilatation produced
by calcium antagonists may shunt blood to smaller col-
lateral coronary vessels.

Although beta-blockers and thiazides have established
survival and outcome benefits in patients with hyperten-
sion (and post-myocardial infarction), many patients with
cardiovascular disease have concomitant metabolic prob-
lems, such as diabetes or hyperlipidaemia, which preclude
the use of thiazide diuretics, or have contraindications to
beta-blockers. It is not possible to be sure whether the
recent data on calcium antagonists can be extrapolated to
the newer longer-acting calcium channel blockers (such as
amlodopine) or longer-acting formulations of existing
calcium channel blockers (such as nifedipine GITS), which
had more favourable peak-to-trough ratios. For example,
one recent study ofamlodipine in patients with heart failure
has shown no excess in mortality, with possible beneficial
effects in patients with dilated cardiomyopathy.'2 Calcium
antagonists are also particularly useful as anti-hypertensive
drugs in Afro-Caribbean patients and in elderly patients, as
well as in the add-on treatment of resistant hypertension.

Whilst the calcium antagonist debate rages and more
long-term data are awaited, it would seem sensible to avoid
using large doses of short-acting calcium antagonists and
therefore to only use the long-acting preparations. Dihyd-
ropyridine calcium antagonists, such as nifedipine and
isradipine, should also be avoided in patients with unstable
angina and previous myocardial infarction, unless con-
comitant beta-blockers are used. In routine hypertensive
patients, thiazides and beta-blockers should remain as first
line drugs, in view of their proven track record and
efficiency in preventing heart attacks and strokes.
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