
Drugs 2003; 63 (14): 1435-1444CURRENT OPINION 0012-6667/03/0014-1435/$33.00/0

 Adis Data Information BV 2003. All rights reserved.

Current Treatment of Patients
with Hypertension
Therapeutic Implications of INSIGHT

Stefano Taddei, Lorenzo Ghiadoni and Antonio Salvetti

Department of Internal Medicine, University of Pisa, Pisa, Italy

When planning treatment for patients with hypertension, current guidelinesAbstract
emphasise the importance of risk stratification, based on blood pressure, the
presence of end-organ damage and other cardiovascular risk factors. Because the
beneficial effect of antihypertensive therapy seems to be linked to the degree of
blood pressure reduction, guidelines recommend reducing blood pressure below
140/90mm Hg, with a lower target in patients who are young or who have diabetes
mellitus (with or without nephropathy) or non-diabetic nephropathy.

Blood pressure reduction can be achieved with several classes of drugs,
including diuretics, β-blockers, ACE inhibitors, angiotensin II antagonists and
calcium channel antagonists. Calcium channel antagonists have been shown to
reduce the risk of stroke and major cardiovascular events. However, it is still
controversial whether different treatment regimens based on different drug classes
can offer advantages beyond similar degrees of blood pressure control in prevent-
ing cardiovascular morbidity and mortality.

The International Nifedipine GITS Study: Intervention as a Goal in Hyperten-
sion Treatment (INSIGHT) was a controlled clinical trial aimed at comparing the
efficacy of a long-acting calcium channel antagonist, nifedipine gastrointes-
tinal-transport-system (GITS), versus co-amilozide, a combination of the diuretics
hydrochlorothiazide (HCTZ) and amiloride, on morbidity and mortality in
high-risk hypertensive patients. Nifedipine GITS and HCTZ/amiloride were
equally effective at reducing blood pressure and the risk of primary outcomes (a
composite of death from any cardiovascular or cerebrovascular cause, non-fatal
stroke, myocardial infarction and heart failure). Results from other studies indica-
te that there may be greater benefits for stroke and smaller benefits for coronary
artery disease with calcium channel antagonist-based regimens than with diuretic
or β-blocker-based regimens. However, there is at present insufficient evidence to
recommend a specific drug choice based on patient risk profile.

Thus, the choice of antihypertensive drug(s) should be according to efficacy
and tolerability. In addition to the reductions in cardiovascular risk, two sub-
studies of INSIGHT showed that nifedipine GITS was able to prevent the
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progression of intima media thickness in the common carotid artery and slow the
progression of coronary calcification. The clinical significance of this effect in the
prevention of cardiovascular events still remains to be established.

Epidemiological studies have shown that both vascular events, especially among elderly patients
systolic and diastolic blood pressure values are di- with isolated systolic hypertension[8,9] or systo-dias-
rectly and linearly related to the risk of cardio- tolic hypertension.[10] (although in reference 9 and
vascular events, and that this relationship is still 10 randomisation was performed according to an
detectable for blood pressure values within the nor- alternative scheme). Moreover, a recent overview of
mal range.[1,2] Although blood pressure values are placebo-controlled trials with calcium channel ant-
strong determinants of the risk of cardiovascular agonists has concluded that, although there is no
events, the presence of end-organ damage as well as clear evidence of reductions in coronary artery dis-
the association with other cardiovascular risk factors ease or heart failure, the estimates of treatment
further increases the risk of cardiovascular effects do not exclude the existence of a beneficial
events.[3,4] Therefore, when planning treatment for effect on these major cardiac outcomes and largely
patients with hypertension, current guidelines em- preclude the occurrence of adverse effects (includ-
phasise the relevance of risk stratification, based on ing cancer or uncontrolled bleeding).[6,11] However,
blood pressure values, the presence of end-organ it is still controversial whether different treatment
damage or other cardiovascular risk factors.[3,4] regimens based on different drug classes can offer

additional advantages, beyond a similar degree ofControlled clinical trials have shown the benefit
blood pressure control, in the prevention of cardio-of blood pressure reduction, which is detectable in
vascular morbidity and mortality.young, middle aged and elderly patients, both male

and female, with severe, moderate and mild hyper- The International Nifedipine GITS Study: Inter-
tension as well as in those with systo-diastolic and vention as a Goal in Hypertension Treatment (IN-
isolated systolic hypertension.[5,6] Because the bene- SIGHT) was a controlled clinical trial aimed at
ficial effect of antihypertensive therapy seems to be comparing the efficacy of a long-acting calcium
linked to the degree of blood pressure reduction,[6,7] channel antagonist, nifedipine gastrointestinal trans-
guidelines[3,4] recommend reducing blood pressure port system (GITS), versus co-amilozide (a combi-
below 140/90mm Hg, with a lower target in young nation of the diuretics hydrochlorothiazide [HCTZ]
patients, in patients with diabetes mellitus with or and amiloride) on morbidity and mortality in
without nephropathy, and in patients with high-risk hypertensive patients.[12] Moreover, two
non-diabetic nephropathy. substudies of INSIGHT have assessed the antiath-

Clinical studies indicate that the benefit of blood erosclerotic effects of nifedipine GITS by evaluat-
pressure reduction can be achieved with several ing intima-media thickness (IMT) in the common
drugs, including conventional therapy (i.e. diuretics carotid artery[13] and coronary calcification.[14] This
and β-blockers) or more recent drug classes, such as represents another major issue because the evalua-
ACE inhibitors, angiotensin II antagonists or calci- tion of intermediate endpoints (mechanisms or le-
um channel antagonists.[6,7] Calcium channel ant- sions that lead to cardiovascular events) has been
agonists, in particular, have been shown to reduce proposed as an alternative approach to study the
significantly the risk of stroke and major cardio- benefit of antihypertensive treatment.

 Adis Data Information BV 2003. All rights reserved. Drugs 2003; 63 (14)



Implications of INSIGHT for Hypertension Treatment 1437

In the present commentary we review the results (64% of randomised patients) completing the 4-year
of INSIGHT and related substudies in the context of study.
other similar outcome studies to evaluate the role of The primary outcome variable in INSIGHT was a
calcium channel antagonists in the treatment of pa- composite of death from any cardiovascular or cere-
tients with hypertension. brovascular cause, together with non-fatal stroke,

myocardial infarction or heart failure. Secondary
variables were total mortality, death from a vascular1. INSIGHT
cause, and non-fatal vascular events including tran-
sient ischemic attacks, angina pectoris (new or

1.1 Description worsening) and renal failure. All events were as-
sessed by an independent critical events committee

INSIGHT was a prospective, randomised, doub- (CEC) according to pre-specified criteria. No less
le-blind trial comparing the effects of nifedipine than 28 and 41% of investigator-coded primary and
GITS once daily with those of the combination secondary events, respectively, were re-classified by
diuretic HCTZ/amiloride, on morbidity and mor- the CEC.[15]

tality in patients with hypertension.[12] INSIGHT
inclusion criteria were defined as age between 55 1.2 Results
and 80 years, blood pressure at least 150/95mm Hg
or at least 160mm Hg systolic, and at least one Nifedipine GITS and HCTZ/amiloride were
additional cardiovascular risk factor. The latter equally effective at reducing blood pressure. Mean
could include hypercholesterolaemia, smoking, blood pressure was 173/99mm Hg immediately
family history of myocardial infarction, current left after the placebo phase and had fallen by 33 ± 15/17
ventricular hypertrophy, coronary heart disease, left ± 9mm Hg at the end of the titration phase, remain-
ventricular strain, peripheral vascular disease, pro- ing close to 138/82mm Hg in the two groups
teinuria and diabetes mellitus. All patients received throughout the rest of the study (figure 1). At the
placebo for 2–4 weeks before starting with either 4-year follow-up, blood pressure was controlled
nifedipine GITS 30mg once daily or HCTZ 25mg/ (<140–90mm Hg) in 58% of nifedipine GITS recipi-
amiloride 5mg once daily; all patients received one
active and one placebo tablet taken at the same time
of day. In those patients whose blood pressure was
reduced by less than 20/10mm Hg or remained
higher than 140/90mm Hg, four additional dose-
titration steps were performed by doubling the dose
of the randomised drugs; adding atenolol 25 mg/day
(or enalapril 5 mg/day if atenolol was contraindi-
cated); doubling the dose of the additional drug; and
addition of any other antihypertensive therapy (oth-
er than calcium channel antagonists or diuretics).

A total of 6321 patients (2929 men, mean age 65
years) were randomly assigned to treatment with
nifedipine (3157) or HCTZ/amiloride (3164). The
mean follow-up was 3.5 years with 4014 patients
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Fig. 1. Mean systolic and diastolic blood pressures and heart rate
response to study drugs in patients from the International Nifedipine
GITS study: Intervention as a Goal in Hypertension Treatment (IN-
SIGHT) [reproduced from Brown et al.,[12] with permission]. GITS =
gastrointestinal-transport-system; HCTZ = hydrochlorothiazide.
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ents and 57% of the HCTZ/amiloride recipients. tality and cardiovascular mortality, and non-fatal
Note that around 68% of patients received mono- cardiovascular events (table I). Event rates were
therapy in both groups for the entire study duration. found to be greater in the five northern European

countries than in the three Mediterranean countries The incidence of total adverse events was greater
and, as expected, were influenced by most of the riskin the nifedipine group than in the HCTZ/amiloride
factors, including smoking, hypercholesterolaemia,group (49 vs 42%; p < 0.0001), but the incidence of
diabetes, age, gender, systolic blood pressure, angi-serious adverse events (defined as life-threatening,
na, peripheral vascular disease, left ventriculardisabling or leading to hospitalisation) was smaller
strain or hypertrophy, previous myocardial infarc-in the nifedipine group than in the HCTZ/amiloride
tion and proteinuria. However, in a separate analysisgroup (25 vs 28%; p = 0.02). Adverse events were
of treatment interaction with each risk factor, nothose expected to be associated with drug treatment.
significant interaction was found.[12] Finally, in pa-Thus, mainly peripheral oedema (p < 0.0001), but
tients with diabetes the incidence of primary out-also headache and flushing (p = 0.0002 and p <
comes was similar in the nifedipine (8.3%) and0.001, respectively), were more frequent in the ni-
HCTZ/amiloride (8.4%) groups.fedipine group, while syncope (p = 0.0004), dizzi-

ness (p = 0.006), depression (p = 0.0009) and peri- Subgroup analysis (which should be considered
pheral vascular disorders (p < 0.0001) had a greater with caution because of the low number of events)
association with the HCTZ/amiloride group. More revealed that fatal myocardial infarction and non-
patients receiving HCTZ/amiloride than nifedipine fatal heart failure occurred more frequently in the
presented with metabolic disorders, such as hy- nifedipine group (table I). However, the incidence of
pokalaemia (p < 0.0001), hyponatraemia (p < sudden death deserves a special comment. Accord-
0.0001), hyperuricaemia (p < 0.0001), hypergly- ing to the pre-specified criteria, the CEC defined
caemia (p = 0.001) and hyperlipidaemia (p < sudden deaths as those that occurred with document-
0.0001). Furthermore, the incidence of gout (p = ed cardiac symptom onset in the previous 24 hours.
0.01) and diabetes (p = 0.02), as well as impaired People who are found dead are commonly classified
renal function (p < 0.0001), was greater in the as sudden deaths. Thus, 56 patients (22 and 34 in the
HCTZ/amiloride group. In contrast, HCTZ/amilo- nifedipine and HCTZ/amiloride groups, respective-
ride determined a lower rate of non-fatal congestive ly) who were found dead were classified as deaths
heart failure, a finding which can be explained by from unknown cause. When the CEC (still blind to
the positive effect of diuretic treatment on symp- trial results as well as treatment group) re-examined
toms due to pulmonary congestion. these deaths, the cause was re-classified as ‘un-

known, probably cardiovascular’ in 28 cases.[12,15] IfThere was no significant difference in the total
these events had been included among primarynumber of primary outcomes between the nifedipine
events as sudden deaths, the incidence would haveand the HCTZ/amiloride recipients. By the end of
been lower in the nifedipine group (39 cases, 1.2%)the 4-year follow-up period, 200 nifedipine recipi-
than in the HCTZ/amiloride group (57 cases, 1.8%).ents (6.3%) and 182 HCTZ/amiloride recipients

(5.8%) had had primary outcomes (18.2 vs 16.3 To address the clinical impact of treatment in
events per 1000 patients/year) [table I]. Similarly, INSIGHT, the expected incidence of primary end-
there was no significant difference between the points was calculated according to the Framingham
treatment groups for secondary outcomes, combined risk equations and compared with the observed inci-
primary and secondary outcomes, all-cause mor- dence. The calculated expected value was 34.5 pri-
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Table I. Primary and secondary outcomes in INSIGHT (reproduced from Brown et al.,[12] with permission)

Outcome Nifedipine GITS (%) HCTZ/amiloride (%) Odds ratio (95% CI) p-Value

Primary

Compositea 200 (6.3%) 182 (5.8) 1.11 (0.90–1.36) 0.34

Myocardial infarction

Non-fatal 61 (1.9%) 56 (1.8) 1.09 (0.76–1.58) 0.52

Fatal 16 (0.5%) 5 (0.2) 3.22 (1.18–8.80) 0.017

Sudden death 17 (0.5%) 23 (0.7) 0.74 (0.39–1.39) 0.43

Stroke

Non-fatal 55 (1.7%) 63 (2.0) 0.87 (0.61–1.26) 0.52

Fatal 12 (0.3%) 11 (0.3) 1.09 (0.48–2.48) 0.84

Heart failure

Non-fatal 24 (0.8%) 11 (0.3) 2.20 (1.07–4.49) 0.028

Fatal 2 (0.1%) 1 (<0.1) 2.01 (0.18–22.13) 0.63

Other CV death 13 (0.4%) 12 (0.4) 1.09 (0.50–2.38) 0.85

Secondary

Compositeb 383 (12.1%) 397 (12.5) 0.96 (0.83–1.12) 0.62

Death

All (first event)c 153 (4.8%) 152 (4.8) 1.01 (0.80–1.27) 0.95

Non-CV 71 (2.2%) 66 (2.1) 1.08 (0.77–1.52) 0.67

Unknown cause 22 (0.7%) 34 (1.1) 0.65 (0.80–1.69) 0.14

CV 60 (1.9%) 52 (1.6) 1.16 (0.80–1.69) 0.45

Non-fatal CV events 230 (7.3%) 245 (7.7) 0.94 (0.78–1.13) 0.50

Primary events 140 (4.4%) 130 (4.1) 1.08 (0.85–1.38) 0.53

Angina (worsening or new) CV events 57 (1.8%) 77 (2.4) 0.74 (0.52–1.04) 0.10

Transient ischemic attacks 25 (0.8%) 25 (0.8) 1.00 (0.57–1.75) 1.0

Renal failure 8 (0.3%) 13 (0.4) 0.62 (0.26–1.49) 0.38

a Myocardial infarction, stroke, heart failure and cardiovascular death.

b Primary outcomes plus non-CV deaths, renal failure, angina and transient ischemic attacks.

c As a first event (23 additional deaths occurred after a previous event in the nifedipine GITS group and 20 in the co-amilozide group).

CV = cardiovascular; GITS = gastrointestinal-transport-system; HCTZ = hydrochlorothiazide; INSIGHT = International Nifedipine GITS
study: Intervention as a Goal in Hypertension Treatment.

mary endpoints per 1000 patient-years, which is Finally, the frequency of cancers and gastric
bleeding did not differ significantly between the twotwice the observed INSIGHT incidence.[12,16] More-
treatment groups and, as already stated in sectionover, when the World Health Organization-Monitor
1.2, new diabetes occurred less frequently in pa-trends in Cardiovascular diseases (WHO-MONICA)
tients receiving nifedipine than in those receivingProject[17] was considered, a 35% reduction in pre-
HCTZ/amiloride (4.3 vs 5.6%, p = 0.02).dicted primary endpoints, adjusted for the propor-

tion of Mediterranean patients, was still detectable
1.3 Implications

with the two study drugs.[12] However, it is impor-

tant to observe that the previous analysis compares The main implication of the INSIGHT trial is that
an intervention trial with population-based experi- effective blood pressure reduction reduces cardio-
ences. Therefore, although interesting and sugges- vascular events in high-risk hypertensive patients. In
tive, such findings need to be considered with great such patients, blood pressure was well controlled; in
caution. particular, systolic blood pressure was reduced be-
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low 140mm Hg. Such a target was not reached in another recent meta-analysis,[23] which included
three major[12,18,19] and three minor studies.[21,22,24] Ineither of the two previous studies comparing the
contrast, another meta-analysis indicates that calci-efficacy of calcium channel antagonists and conven-
um channel antagonists as initial antihypertensivetional therapy,[18,19] or in two of the three trials
therapy increase the risk of myocardial infarction.[25]designed to evaluate the benefit of aggressive blood
However, the apparently conflicting results can bepressure reduction.[7,20] It is worth noting that this
explained by inclusion and exclusion bias.[26]target was reached with monotherapy in around 68%

However, although overall data are suggestive ofof the treated patients. The benefit of blood pressure
greater benefits for stroke and a smaller benefits forlowering was similar in nifedipine and HCTZ/
coronary artery disease with calcium channel ant-amiloride recipients, a finding that reinforces the
agonist-based regimens, compared with diuretic orconcept that the strategy of lowering blood pressure
β-blocker-based regimens, the evidence is not suffi-to the proposed target[3,4] is currently the main pur-
ciently reliable to recommend a specific drug choicepose of antihypertensive therapy.
according to patient risk profile.[6] Thus, resultsTwo other controlled studies have compared the
from ongoing trials, as well as future prospectively

efficacy of calcium channel antagonists with con-
designed overviews of all available data, are needed

ventional therapy (diuretics, β-blockers or both) in
to solve this crucial issue.[6] Until then, the choice of

elderly hypertensive patients[18] and middle-ad-
antihypertensive drugs cannot be restricted to only a

vanced aged hypertensive patients.[19] In both stud-
few drug classes: rather, individual treatment should

ies the incidence of primary endpoints, fatal or non-
be planned according to efficacy and tolerability, the

fatal stroke and myocardial infarction and other
latter including metabolic effects, compelling indi-

cardiovascular death, did not differ between calcium
cations and contraindications.[4,26]

channel antagonists and conventional drugs. In the
On this regard, it is important to address that

Swedish Trial in Old Patients with hypertension
calcium channel antagonist therapy is associated

(STOP)-2 trial, given the same blood pressure re-
with a documented improvement in the quality of

duction, patients treated with calcium channel ant-
life, including physical and emotional state, intellec-

agonists and conventional drugs showed non-signif-
tual function and a general subjective perception of

icant trends towards a lower incidence of stroke and
well-being or life satisfaction.[27]

a higher incidence of myocardial infarction.[18] In
the Nordic Diltiazem (NORDIL) trial, patients treat- 2. INSIGHT Substudies
ed with diltiazem had a significantly lower inci-
dence of stroke (–20%) and a non-significant in- The efficacy of nifedipine GITS in slowing the
crease in the occurrence of myocardial infarction, progression of atherosclerosis was investigated in
despite the presence of a smaller blood pressure two substudies of INSIGHT.[13,14]

reduction (+3mm Hg vs conventional therapy).[19] The IMT substudy included 439 patients who
Moreover, a recent meta-analysis, including IN- participated in INSIGHT.[13] In addition to the out-
SIGHT, the two studies mentioned above[12,18,19] and comes assessed in all INSIGHT participants, these
two minor trials,[21,22] suggested a lower risk of patients underwent carotid ultrasonography at base-
stroke and a greater risk of coronary artery disease in line, 4 months and then every year for 4 years. The
patients assigned to calcium channel antagonists, primary outcome was the IMT progression rate,
compared with those receiving conventional ther- calculated as the slope of the IMT-time regression in
apy.[6] Similar conclusions have been reached in the right common carotid artery 3cm before the
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Table II. Effect of calcium antagonists on carotid intima-media thickness (IMT) in randomised, double-blind trials

Study Patients Treatment Follow-up (y) IMT progression rate (mm/y)
[mean difference from baseline]

MIDAS[24] HT Isradipine vs HCTZ 3 –0.010

VHAS[22] HT Verapamil vs chlorthalidone 4 –0.010

INSIGHT[13] HT Nifedipine vs HCTZ/amiloride 4 –0.008a

ELSA[32] HT Lacidipine vs atenolol 4 –0.009a

PREVENT[31] CAD Amlodipine vs placebo 3 –0.015a

a Significant reduction versus control group.

CAD = patients with coronary artery disease; ELSA = European Lacidipine Study on Atherosclerosis; HCTZ = hydrochlorothiazide; HT =
patients with hypertension; INSIGHT = International Nifedipine GITS study: Intervention as a Goal in Hypertension Treatment; MIDAS =
Multicenter Isradipine Diuretic Atherosclerosis Study; PREVENT = Prospective Randomised Evaluation of the Vascular Effects of Norvasc
Trial; VHAS = Verapamil in Hypertension and Atherosclerosis Study.

bifurcation. Secondary outcomes included absolute sion (a nonatherosclerotic process) or intimal thick-
ening due to atherosclerosis, or both.[28-30]changes from baseline (last value during treatment

minus baseline value) of IMT and the cross-section- The results obtained from this INSIGHT sub-
al area of IMT (CSA-IMT; an estimate of arterial study are in agreement with those of other studies
wall mass) and diameter. showing the beneficial effects of calcium channel

antagonists versus placebo on IMT of carotid arter-Among patients treated for the entire 4-year
ies in patients with angiographically documentedstudy duration, the mean rate of IMT progression
coronary artery disease,[31] and versus diuretic[22,24]

was significantly less in nifedipine GITS recipients
or β-blocker[29,32] treatment in patients with essentialthan in the group of patients who received HCTZ/
hypertension (table II).amiloride.[13] However, there was no significant dif-

The coronary calcification substudy of INSIGHTference on intent-to-treat (ITT) analysis. This lack
included 201 patients with total calcium scores of atof significance for the ITT population can probably
least 10 at baseline.[14] Total calcium score wasbe attributed to results in patients who received only
assessed annually for 3 years using double-helix1 year of treatment, which is an inadequate period of
computed tomography. Progression of coronary cal-time for assessment of IMT progression. This con-
cification was significantly lower in the nifedipineclusion is supported by analyses in patients in the
GITS group than the HCTZ/amiloride recipients,ITT population who received ≥2, ≥3 or ≥4 years of
during the first and third years, but not during thetreatment. In all three of these groups, the differ-
second year (table III). These findings suggest thatences in IMT progression rates between the nifedi-
nifedipine-GITS can slow the progression of coro-pine and HCTZ/amiloride groups were statistically

significant.[13] Changes in IMT and CSA-IMT
differed significantly between treatments, as IMT
and CSA-IMT increased in patients receiving
HCTZ/amiloride but not in those receiving nifedi-
pine. Therefore, this study indicated that despite a
similar reduction in blood pressure, treatment with
nifedipine is able to prevent the progression of IMT
in the common carotid artery, a lesion that can
reflect either medial hypertrophy due to hyperten-

Table III. Progression of coronary calcification in the INSIGHT cal-
cification substudy[14]

Time from Increase in total calcium score from p-Value
baseline baseline (%)

nifedipine GITS HCTZ/amiloride

Year 1 3.2 27.0 0.02

Year 2 28.5 46.8 0.14

Year 3 40 78.0 0.02

GITS = gastrointestinal-transport-system; HCTZ = hydrochlo-
rothiazide; INSIGHT = International Nifedipine GITS study:
Intervention as a Goal in Hypertension Treatment.
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nary calcification and are supportive of the antiath- On the other hand, the findings from the entire
erosclerotic properties observed in the IMT sub- INSIGHT study did not reveal a significant differ-
study.[13] In this regard, it is important to observe ence in the incidence of cardiovascular events be-
that coronary calcifications and their progression are tween patients given nifedipine GITS and those who
not exclusively influenced by traditional cardio- received HCTZ/amiloride.[12] Moreover, analysis of
vascular risk factors, but also by specific factors other studies assessing the effect of drug treatment
related to bone mineralisation (including osteopon- on carotid lesions revealed no convincing relation-
tin and osteoclastin).[33,34] Therefore, it is possible ship between carotid lesion regression and reduction
that calcium channel antagonists may additionally in cardiovascular events.[40]

interact with mechanisms different from those in-
Several arguments can be put forward to explain

volved in atherosclerosis.
the apparent discrepancy between the antiathero-

Other studies have also suggested that calcium sclerotic effect on carotid arteries and the lack of
channel antagonists can have a favourable effect on reduction in cardiovascular events: (i) the effect on
coronary atherosclerosis. The International Nifedi- early pre-intrusive carotid lesions;[13,40] (ii) dissocia-
pine Trial on Antiatherosclerotic Therapy (IN- tion between the antiatherosclerotic effect on carotid
TACT) showed that nifedipine reduced the inci- and coronary arteries;[31,40] and, (iii) the possibility
dence of new lesions on arteriography by 28% in that the beneficial effect on cardiovascular events
patients with mild coronary artery disease.[35] More-

could be detected in a longer follow-up period.
over, nicardipine reduced the progression of mini-

Therefore, although carotid arterial IMT seems to be
mal lesions in patients with 5–75% stenoses in at

a strong predictor of clinical events,[28] it remains to
least four coronary artery segments.[36] However, in

be established whether an improvement in carotid
the recent Prospective Randomised Evaluation of

IMT could be translated into a reduced risk of
Norvasc Trial (PREVENT), treatment with

cardiovascular events.amlodipine had no effect on angiographic progres-
The same line of reasoning could be applied tosion of coronary atherosclerosis.[31]

the antiatherosclerotic effect of calcium channel ant-Taken together, the data presented in this com-
agonists in the coronary arteries and their lessermentary indicate that nifedipine can exert an antiath-
benefit on coronary events. Moreover, the relation-erosclerotic effect on both the carotid and coronary
ship between coronary calcification and the risk ofarteries. This result can tentatively be explained by
cardiovascular events is not well defined, especiallythe favourable effect of this drug on endothelial
considering that vulnerable plaques are predomin-dysfunction.[37] Thus, in patients with essential hy-
antly composed of soft lipid and contain little or nopertension, treatment with nifedipine GITS in-
calcium.[41] Nevertheless, the results of A Coronarycreased forearm vasodilation to acetylcholine, an
disease Trial Investigating Outcome with Nifedipineendothelium-dependent vasodilator, by restoring ni-
GITS (ACTION) will provide additional informa-tric oxide availability.[38] Moreover in the Evalua-
tion on the clinical relevance of these antiatheroscle-tion of Nifedipine and Cerivastatin On the Recovery
rotic effects.[42] ACTION is a multicentre, double-of Endothelial function (ENCORE) study, coronary
blind study with 7000 patients with stable anginaendothelial function improved by 88% after 6
randomised to either nifedipine GITS or placebomonths in patients with coronary artery disease who
with follow up for at least 4 years. Results fromreceived nifedipine GITS, compared with place-
ACTION are likely to be available in autumn 2003.bo.[39]
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6. Blood Pressure Lowering Treatment Trialists’ Collaboration.3. Conclusions
Effects of ACE inhibitors, calcium antagonists, and other
blood pressure-lowering drugs: results of prospectively de-

A key finding of INSIGHT is that an efficient signed overviews of randomized trials. Lancet 2000; 356:
1955-64reduction in blood pressure was able to reduce the

7. Hansson L, Zanchetti A, Carruthers SG, et al.  Effects ofrisk of cardiovascular events in hypertensive pa-
intensive blood-pressure lowering and low-dose aspirin in

tients with additional risk factors. Furthermore, ni- patients with hypertension: principal results of the Hyperten-
sion Optimal Treatment (HOT) randomised trial: HOT Studyfedipine GITS monotherapy was as effective as the
Group. Lancet 1998; 351: 1755-62

diuretic combination (HCTZ/amiloride) in reducing 8. Staessen JA, Fagard R, Thijs L, et al.  Randomised double-blind
comparison of placebo and active treatment for older patientsblood pressure and preventing cardiovascular com-
with isolated systolic hypertension: the Systolic Hypertensionplications. In addition, the INSIGHT study demon-
in Europe (Syst-Eur) Trial Investigators. Lancet 1997; 350:

strated that the incidence of serious adverse effects 757-64
9. Liu L, Wang JG, Gong L, et al.  Comparison of active treatmentwas lower in the nifedipine GITS recipients, who

and placebo in older Chinese patients with isolated systolic
also had a better metabolic profile than patients hypertension: Systolic Hypertension in China (Syst-China)

Collaborative Group. J Hypertens 1998; 16: 1823-9receiving the diuretic combination. Overall, these
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