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Summary: Although certain classes of drugs appear to pos-
sess benefits apart from their blood-pressure lowering capa-
bility, reduction of blood pressure remains the single most im-
portant action of antihypertensive therapy. Calcium-channel
blockers (CCBs) have long been recognized as potent agents
for hypertension therapy. This is especially true for the pre-
vention of stroke in hypertensive patients as evidenced from
the Systolic Hypertension in Europe (Syst-Eur) and Systolic
Hypertension in China (Syst-China) trials with a long acting
dihydropyridine CCB. The same can be said for beta blockers
in patients post myocardial infarction. However, most recent
clinical trials have underscored the necessity of multiple drug
therapy to achieve the goals of blood pressure reduction cou-
pled with outcomes reduction. For example, the many recent
large-scale clinical trials have required an average of three or
more agents to achieve goal. Thus, the paradigm for hyperten-
sion management has been altered to determine the best treat-
ment regimen rather than the best initial agent. While response
rates to individual agents across a wide spectrum of patients
vary little, not all drugs are equally suited as companion prod-
ucts. In this article, we discuss the most recent outcome trials
with the long acting CCBs alone or in combination with other
drugs. The evidence shows that calcium antagonists remain an
important part of hypertension management, including in
those individuals at risk of cardiac and cerebrovascular events.

Key words: calcium antagonists, clinical trials, drug safety,
outcomes research, cardiovascular events

Calcium Antagonist Controversy

Calcium antagonists and controversy have long been syn-
onymous, particularly in the early and mid 1990s. Numerous
case-controlled studies,1, 2 review articles,3, 4 and meta-analy-
ses,5, 6 but few well-designed, double-blind studies were
available at that period to establish clearly whether this class
of agents was safe and what cardiovascular endpoints were
influenced by calcium antagonist treatment. Unquestionably,
this led to confusion and concerns on the part of physicians
and patients alike. Fortunately, recent years have seen the
completion of a number of prospective, randomized, and con-
trolled studies that have enabled physicians to make more ev-
idence-based decisions about the appropriate use of this class
of potent blood pressure-lowering agents.7–12 This article will
focus on these studies, along with several meta-analyses13–15

that help put to rest much of the controversy on the safety of
calcium antagonist therapy. 

Recent Calcium-Channel Blocker Trials and Analyses

After publication of retrospective case control studies in the
mid 1990s created fear and even panic among patients and
practicing physicians, by 1996 the controversy quieted and use
of the class continued for the treatment of hypertension.
However, following the 1998 publication of the Appropriate
Blood Pressure Control in Diabetes (ABCD) trial, the contro-
versy resumed when it was suggested that the calcium antago-
nist nisoldipine might increase myocardial infarction (MI)
rates in patients with diabetes.16, 17 It is noteworthy that a long-
term follow-up of a subgroup of normotensive diabetic pa-
tients in the ABCD trial in 2002 failed to demonstrate a linger-
ing adverse effect associated with calcium-channel blockers
(CCBs).18 With aggressive or intensive therapy, patients did as
well on a calcium antagonist-based therapy as on angiotensin-
converting enzyme (ACE) inhibitor-based therapy. In fact, the
original objective of this trial was to evaluate the importance of
the intensity of blood pressure lowering with either drug. More
intensive blood pressure control (~128/75 mmHg) was associ-
ated with fewer patients progressing from normoalbuminuria
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to microalbuminuria (p = 0.028) and microalbuminuria to
overt albuminuria (p = 0.028),  less progression of diabetic
retinopathy, and a lower incidence of strokes.18

Clearly we have learned that clinical research with long-
term follow-up may yield more convincing data than small,
short-term, and often inadequately controlled studies. Before
sweeping statements are made regarding the use of any class
of agent in any particular subgroup of patients, first there
should be careful and systematic approaches to examine the
evidence from a variety of clinical trials. In particular subsets
of patients, we now have an array of CCB trials that have been
published or presented over the last 3 to 5 years (Table I).7–10

These give practicing physicians better guidance as to how and
when to utilize calcium antagonists appropriately in patients
with hypertension. 

Perhaps the most informative studies of calcium antago-
nists in patients with hypertension have been the Systolic Hy-
pertension in Europe (Syst-Eur) trial,7 the Systolic Hyperten-
sion in China (Syst-China) trial,8 and the Nordic Diltiazem
(NORDIL) trial.10 These studies, as well as three meta-analy-
ses that collectively group data from very large studies as well
as data from some smaller trials, help put some of the contro-
versy to rest.13–15

A subgroup of patients that has received extensive scrutiny
is the hypertensive patient who also has type 2 diabetes melli-
tus. As demonstrated in the Framingham study, diabetes has
been identified as the most potent independent risk factor for
the occurrence of cardiovascular events.19 This group of pa-
tients often has metabolic abnormalities associated with in-
sulin sensitivity and glucose control, as well as renal dysfunc-
tion that can lead to the need for dialysis or renal transplant.
However, a real concern is the substantially increased risk of
cardiovascular events such as stroke, MI, and sudden cardio-
vascular death. For nearly 80% of diabetic patients with hyper-
tension, a cardiovascular event is a near certainty, and the life-
ending event is often the first and last indication of a hidden
cardiovascular problem.20

In the Syst-Eur trial—a calcium antagonist-based trial in
elderly patients (≥ 60 years; n = 4,695) with isolated systolic
hypertension—there was a subset of 492 diabetic patients
who were compared with 4,203 nondiabetic patients for fur-
ther evaluation of the effects of nitrendipine versus placebo.21

Subjects had the possibility of adding a converting enzyme
inhibitor or a diuretic to the therapeutic regimen. While there

was a significant 26% reduction in all cardiovascular end-
points in the nondiabetic patient population all endpoints
were reduced much more dramatically in the diabetic patient
population (69% reduction).21 These results are consistent
with other studies in diabetic patients with hypertension, as
this population of patients is characterized by a very high car-
diovascular event rate. 

If the results of the landmark diuretic therapy-based Systol-
ic Hypertension in the Elderly Program (SHEP) trial,22, 23 con-
sisting of 4,736 patients aged ≥60 years studied for 5 years, are
compared with the Syst-Eur21 results, then it can be inferred
that the nondiabetic population demonstrated a similar reduc-
tion in mortality, cardiovascular endpoints, stroke, and coro-
nary events. However, the results between the diabetic popula-
tions are striking. For example, mortality rates were reduced in
both studies, but more so in Syst-Eur21 than in SHEP.22, 23 The
most impressive results demonstrated in Syst-Eur, and perhaps
the hallmark of the study, pertained to the reduction of stroke
events. While the diuretic-based SHEP antihypertensive treat-
ment regimen reduced the incidence of total stroke by 36%,23

the nitrendipine-based Syst-Eur reduced total stroke by 73%
in the diabetic subgroup.21 Another novel finding in Syst-Eur
was that the calcium antagonist therapy reduced the onset of
dementia, which presumably is caused by microvascular dis-
ease in the brain, rather than dementia of the Alzheimer
type.24–26 This finding has prompted many of the new clinical
trials now underway to include dementia as a new endpoint,
treated with various drugs, including the new angiotensin-re-
ceptor blockers. 

The Syst-China study8 was modeled after the Syst-Eur
study.7 It had the same background therapy of nitrendipine ver-
sus placebo, although a different ACE inhibitor was used. An
important difference in these trials was that Syst-China was
not a double-blind, randomized trial but rather an open-label
design. Nevertheless, event rates among the different cohorts
demonstrate that the calcium-antagonist arm reduced total
mortality and stroke significantly. In fact, reductions in stroke
of 38%8 were similar to the 42% stroke rate reduction seen in
the Syst-Eur trial.7 Syst-China with 2,394 patients was a
smaller study than Syst-Eur, but it did confirm the results of
Syst-Eur with dihydropyridine calcium antagonist-based ther-
apy in a different patient population.

The International Nifedipine GITS Study: Intervention as a
Goal in Hypertension Treatment (INSIGHT) trial (n = 6321)
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TABLE I Update on calcium-channel blocker outcome trials since the controversy began in early and mid 1990s

Study (Ref. No.) No. of patients Study drug Reference drug

Syst-Eur (7) 4,695 Nitrendipine Enalapril and  hydrochlorothiazide
Syst-China (8) 2,394 Nitrendipine Captopril or  hydrochlorothiazide
INSIGHT (9) 6,321 Nifedipine GITS Amiloride and hydrochlorothiazide
NORDIL (10) 10,881 Diltiazem Diuretic and beta blocker

Abbreviations: GITS = gastrointestinal therapeutic system, INSIGHT = International Nifedipine GITS Study: Intervention as a Goal in
Hypertension Treatment, NORDIL = Nordic Diltiazem trial, Syst-China = Systolic Hypertension in China trial, Syst-Eur =  Systolic Hypertension
in Europe trial.
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utilized a different active comparator calcium antagonist,
nifedipine 30 mg, in a long-acting gastrointestinal-transport
system (GITS) formulation.9 It was compared with a potassi-
um-sparing diuretic (amiloride 2.5 mg and hydrochloroth-
iazide 25 µg) in older patients (aged 55–80 years). Not surpris-
ing, most had cardiovascular comorbidities, including a
subgroup of diabetic patients who comprised 20% of the pop-
ulation. Figure 1 shows the changes for systolic pressure, dias-
tolic pressure, and heart rate for the two treatment groups in
INSIGHT. Blood pressure control was similar in the two
groups, with both reducing systolic pressure by almost 30
mmHg and diastolic pressure by about 15 mmHg. The groups
also fared similarly with respect to the primary endpoints of
MI, stroke, and cardiovascular death over the course of the
study. At the end of up to 4 years of exposure, the majority of
patients were on monotherapy, which is not typical of most tri-
als today but is a characteristic of SHEP22, 23 and Syst-Eur.7

Nowadays, most trials, especially those involving diabetic pa-
tients, employ multiple drug regimens, while monotherapy is-
sues are more focused on initial therapy and the degree of
blood pressure lowering than in absolute comparisons of indi-
vidual agents.

Another important trial involving calcium-antagonist ther-
apy was the NORDIL study.10 This was also an open-label tri-
al; however, it used what is known as the PROBE (prospective,
randomized, open, blinded endpoint) design. An endpoint
committee, blinded to the treatment randomization group
evaluated each MI, stroke, and death. NORDIL utilized dilti-

azem versus a diuretic or beta blocker or combinations of so-
called conventional therapy. Almost 11,000 patients, aged
from 50 to 74 years, who had a diastolic blood pressure of
≥100 mm Hg were enrolled in the NORDIL trial.10 With near-
ly 800 recorded events, diltiazem actually was not as effective
in reducing systolic blood pressure as was the reduction in the
conventional therapy cohort by about 3 mmHg, whereas the
diastolic blood pressure was similar between the two treat-
ment groups. Yet, for the primary endpoint of acute MI, stroke,
and cardiovascular death, the point estimate was virtually the
same for the two treatment groups. Thus, there was no advan-
tage or lack of advantage for diltiazem versus the beta blockers
or diuretics, despite the small difference in systolic blood pres-
sure. On the other hand, there was a significant reduction in
stroke in the diltiazem group (n = 159) versus the beta blocker
and diuretic group (n = 196). Conversely, the MI rate was 18%
higher in the diltiazem group (n = 183) than in the beta blocker
and diuretic group (n = 157); this did not achieve statistical sig-
nificance because of the widened confidence intervals associ-
ated with smaller numbers of events and patients. These find-
ings actually create confusion for clinicians because, as in
most of the calcium antagonist studies, individually and/or in
meta-analyses, CCBs have been better protectors against
stroke but conventional therapy has been somewhat better for
preventing MIs. 

Meta-Analyses Involving Calcium-Antagonist
Therapy

Meta-analyses are important because they increase the
power of endpoint event rates. Thus, instead of 300 events in
one treatment group and 300 in another particular trial, thou-
sands of events can be compared by pooling data from compa-
rable trials. 
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Number of events/total patients

Calcium
antagonists Placebo

Stroke 54/2815 85/2705

Coronary heart disease 79/2815 96/2705

Heart failure 41/2815 56/2705

Major CV events 166/2815 222/2705

CV deaths 66/2815 89/2705

Total mortality 141/2815 155/2705

Relative risk
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Monotherapy (%) 66 66 65 63 72
Blood pressure 
controlled (%) 59 57 59 57 57
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FIG. 1 Changes for systolic pressure, diastolic pressure, and heart
rate are shown for the two treatment groups with nifedipine and co-
amilozide (amiloride and hydrochlorothiazide). Adapted from Ref.
No. 9 with permission.

FIG. 2 A meta-analysis comparing calcium antagonist-based ther-
apy with placebo on overall events. CV = cardiovascular. Adapted
from Ref. No. 13 with permission. 
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In a meta-analysis by Neal et al.,13 17 studies were included
with 75,924 patients (mean age 62 years); all of these studies
compared active treatment versus placebo or compared a new
treatment, such as a calcium antagonist, versus a comparator
drug class, such as a diuretic beta blocker, or ACE inhibitor. In
the comparison of calcium antagonist versus placebo, the
meta-analysis demonstrated a relative risk reduction of 39%
for stroke, about 15 to 28% for coronary disease, heart failure,
major cardiovascular events, and overall benefit even for all-
cause total mortality (Fig. 2).13

These data clarify that CCBs are not responsible for an 
increase in events and, in fact, protect people against events.
Even when calcium antagonists are compared with ACE in-
hibitors, the relative risk reduction for most events is very
similar, with the exception of coronary disease and heart fail-
ure, where there is a small benefit in favor of the ACE in-
hibitors. No overall difference in mortality was observed. 

In another meta-analysis, Opie and Schall15 studied six trials
with 45,933 patients. They compared the safety of CCBs with
either conventional therapy, defined as either diuretics or beta
blockers, or in a separate analysis against ACE inhibitors.
Against conventional therapy, the CCBs demonstrated a sub-
stantial benefit with regard to nonfatal stroke (25% reduction, 
p = 0.001), a detriment to MI of 19% (p = 0.011), and no differ-
ence with regard to heart failure.15 All other endpoints, includ-
ing major cardiovascular events and mortality, were similar.

The CCB analysis versus ACE inhibitors showed no dif-
ferences between the two treatment regimens with respect to
total and cardiovascular mortality. In the subset of diabetic pa-
tients, the CCBs had a higher risk of nonfatal (relative risk
[RR] = 2.259) and total MI (RR = 2.204).15 Opie and Schall
concluded that “. . . CCBs appeared to be safe and effective
when compared to conventional therapy, defined as initiation
of therapy with either a diuretic or �-blocker.”15 Calcium-
channel blockers also showed comparable safety with ACE
inhibitors, except in the treatment of diabetic patients. 

Staessen et al.’s14 meta-analysis included nine trials with
62,605 patients with isolated systolic hypertension. The inves-
tigators examined the outcomes of patients on newer drugs
(e.g., CCBs, ACE inhibitors, or doxazosin) versus older drugs
(e.g., diuretics or beta blockers), compared with their expect-
ed outcomes based on blood pressure effects. In the Antihy-
pertensive and Lipid-Lowering treatment to prevent Heart
Attack Trial (ALLHAT), for example, doxazosin had a 19%
increase in stroke events compared with the reference treat-
ment chlorthalidone.27 Conversely, based on blood pressure
control rates, the Captopril Prevention Project (CAPPP) study
would have predicted that conventional therapy reduced event
rates to a greater degree than the ACE inhibitor, but captopril
yielded better results than expected.28 In NORDIL, the 3
mmHg difference in blood pressure control mentioned previ-
ously would have predicted a 25% increase in events on dilti-
azem compared with conventional therapy, yet it was closer to
10% because of the significant reduction in stroke associated
with diltiazem treatment.10 The reduction in event rates seen
with both older and newer therapies is largely explained by
decreases in blood pressure and, although it was theorized that

in the Heart Outcomes Prevention Evaluation (HOPE) trial29

and in the Reduction of Endpoints in NIDDM with Angio-
tensin II Antagonist Losartan (RENAAL) trial11 there may
have been an added benefit over and above the blood pressure
effect, this hypothesis remains unproven. In fact, the Perin-
dopril Protection Against Recurrent Stroke Study (PRO-
GRESS)30 showed quite the opposite. In RENAAL, over 70%
of patients were on CCBs as additive therapy to those in the
losartan or placebo groups.11 Thus, patients treated with losar-
tan and conventional therapy, consisting predominately of
CCBs, had a reduced overall risk of doubling of serum creati-
nine, end-stage renal disease events, or death.11

Conclusion

Since 1996, numerous trials have demonstrated that calci-
um antagonists are safe and effective agents for preventing car-
diovascular disease in patients with hypertension. Meta-anal-
yses suggest that stroke reduction by treatment with calcium
antagonists may be greater not only than treatment with place-
bo, but also with conventional therapy that includes diuretics
and beta blockers. Conversely, ACE inhibitors appear to be su-
perior to calcium antagonists for the prevention of heart failure
in patients with hypertension.

These findings support the use of calcium antagonists as an
initial therapy in many types of patients with essential hyper-
tension and as a critical part of combination therapy in many
patients with comorbidities in whom blood pressure control at
more aggressive goals has been deemed essential but remains
an elusive target. Future studies will be less focused on com-
paring one drug against another; rather, they will be based on a
multiple drug regimen with known additive blood pressure
benefits, and will examine the drugs’ effects on complemen-
tary, nonpressure-related features that may influence favorable
outcomes on renal function, metabolic balance, and neurohu-
moral control. By building upon our existing knowledge of the
benefits of individual agents such as calcium antagonists,
these future studies will guide us toward therapeutic combina-
tions that effectively reduce the incidence of cardiovascular,
renovascular, and cerebrovascular events.

References

1. Psaty BM, Heckbert SR, Koepsell TD: The risk of myocardial in-
farction associated with antihypertensive drug therapies. J Am Med
Assoc 1995;274:620–625

2. Jick H, Derby LE, Guewich V, Vesilakis C: The risk of myocardial
infarction associated with antihypertensive drug treatment in per-
sons with uncomplicated essential hypertension. Pharmacotherapy
1996;16:321–326

3. Pahor M, Guralnik JM, Salive ME: Do calcium channel blockers
increase the risk of cancer? Am J Hypertens 1996;9:695–699

4. Psaty BM, Smith NL, Siscovick DS, Koepsell TD, Weiss NS,
Heckbert SR, Lemaitre RN, Wagner EH, Furberg CD: Health out-
comes associated with antihypertensive therapies used as first-line
agents. A systematic review and meta-analysis. J Am Med Assoc
1997;277:739–745

II-10



W.B. White: Clinical trial experience in hypertension 

5. Yusuf S, Held P, Furberg C: Update of effects of calcium antag-
onists in myocardial infarction or angina in light of the second
Danish Verapamil Infarction Trial (DAVIT-II) and other recent
studies. Am J Cardiol 1991;67:1295–1297

6. Pahor M, Psaty BM, Alderman MH: Health outcomes associated
with calcium antagonists compared with other first-line antihyper-
tensive therapies: A meta-analysis of randomised controlled trials.
Lancet 2000;356:1949–1954

7. Staessen JA, Fagard R, Thijs L, Celis H, Arabidze GG, Birkenhager
WH, Bulpitt CJ, de Leeuw PW, Dollery CT, Fletcher AE, Forette F,
Leonetti G, Nachev C, O’Brien ET, Rosenfeld J, Rodicio JL,
Tuomilehto J, Zanchetti A: Randomised double-blind comparison
of placebo and active treatment for older patients with isolated sys-
tolic hypertension. The Systolic Hypertension in Europe (Syst-Eur)
Trial Investigators. Lancet 1997;350:757–764

8. Liu L, Wang JG, Gong L, Liu G, Staessen JA: Comparison of active
treatment and placebo in older Chinese patients with isolated sys-
tolic hypertension. Systolic Hypertension in China (Syst-China)
Collaborative Group. J Hypertens 1998;16:1823–1829

9. Brown MJ, Palmer CR, Castaigne A, de Leeuw PW, Mancia G,
Rosenthal T, Ruilope LM: Morbidity and mortality in patients ran-
domised to double-blind treatment with a long-acting calcium-chan-
nel blocker or diuretic in the International Nifedipine GITS study:
Intervention as a Goal in Hypertension Treatment (INSIGHT).
Lancet 2000;356:366–372

10. Hansson L, Hedner T, Lund-Johansen P, Kjeldsen SE, Lindholm
LH, Syvertsen JO, Lanke J, de Faire U, Dahlof B: Randomised tri-
al of effects of calcium antagonists compared with diuretics and
beta-blockers on cardiovascular morbidity and mortality in hyper-
tension: The Nordic Diltiazem (NORDIL) study. Lancet 2000;356:
359–365

11. Brenner BM, Cooper ME, de Zeeuw D, Keane WF, Mitch WE,
Parving H-H, Remuzzi G, Snapinn SM, Zhang Z, Shahinfar S: for
the RENAAL Study Investigators: Effects of losartan on renal and
cardiovascular outcomes in patients with type 2 diabetes and
nephropathy. N Engl J Med 2001;345:861–869

12. Kaplan NM: The CARE Study: A postmarketing evaluation of
ramipril in 11,100 patients. The Clinical Altace Real-World Effi-
cacy (CARE) Investigators. Clin Ther 1996;18:658–670

13. Neal B, MacMahon S, Chapman N: Effects of ACE inhibitors, cal-
cium antagonists, and other blood- pressure-lowering drugs: Results
of prospectively designed overviews of randomised trials. Blood
Pressure Lowering Treatment Trialists' Collaboration. Lancet 2000;
356:1955–1964

14. Staessen JA, Wang JG, Thijs L: Cardiovascular protection and blood
pressure reduction: A meta-analysis. Lancet 2001;358:1305–1315

15. Opie LH, Schall R: Evidence-based evaluation of calcium channel
blockers for hypertension: Equality of mortality and cardiovascular
risk relative to conventional therapy. J Am Coll Cardiol 2002;39:
315–322

16. Estacio RO, Jeffers BW, Hiatt WR, Biggerstaff SL, Gifford N,
Schrier RW: The effect of nisoldipine as compared with enalapril
on cardiovascular outcomes in patients with non-insulin-dependent
diabetes and hypertension. N Engl J Med 1998;338:645–652

17. Estacio RO, Schrier RW: Antihypertensive therapy in type 2 dia-
betes: Implications of the appropriate blood pressure control in dia-
betes (ABCD) trial. Am J Cardiol 1998;82:9R–14R

18. Schrier RW, Estacio RO, Esler A, Mehler P: Effects of aggressive
blood pressure control in normotensive type 2 diabetic patients on al-
buminuria, retinopathy and strokes. Kidney Int 2002;61:1086–1097

19. Kannel WB, McGee DL: Diabetes and cardiovascular disease. The
Framingham study. J Am Med Assoc 1979;241:2035–2038

20. National Diabetes Data Group: Diabetes in America, 2nd ed.
Bethesda, Md.: NIDDKD, 1996

21. Tuomilehto J, Rastenyte D, Birkenhager WH, Thijs L, Antikainen
R, Bulpitt CJ, Fletcher AE, Forette F, Goldhaber A, Palatini P, Sarti
C, Fagard R: Effects of calcium-channel blockade in older patients
with diabetes and systolic hypertension. Systolic Hypertension in
Europe Trial Investigators. N Engl J Med 1999;340:677–684

22. Curb JD, Pressel SL, Cutler JA, Savage PJ, Applegate WB, Black
H, Camel G, Davis BR, Frost PH, Gonzalez N, Guthrie G, Ober-
man A, Rutan GH, Stamler J: Effect of diuretic-based antihyperten-
sive treatment on cardiovascular disease risk in older diabetic pa-
tients with isolated systolic hypertension. Systolic Hypertension in
the Elderly Program Cooperative Research Group. J Am Med
Assoc 1996;276:1886–1892

23. SHEP Cooperative Research Group: Prevention of stroke by anti-
hypertensive drug treatment in older persons with isolated systolic
hypertension. Final results of the Systolic Hypertension in the
Elderly Program (SHEP). J Am Med Assoc 1991;265:3255–3264

24. Forette F, Amery A, Staessen J, Strasser T, Thijs L, Beevers DG,
Bert P, Clement D, Cox J, de Leeuw PW: Is prevention of vascular
dementia possible? The Syst-Eur Vascular Dementia Project.
Aging Clin Exp Res (Milano) 1991;3:373–382

25. Seux ML, Thijs L, Forette F, Staessen JA, Birkenhager WH, Bulpitt
CJ, Girerd X, Jaaskivi M, Vanhanen H, Kivinen P, Yodfat Y, Vanska
O, Antikainen R, Laks T, Webster JR, Hakamaki T, Lehtomaki E,
Lilov E, Grigorov M, Janculova K, Halonen K, Kohonen-Jalonen
P, Kermowa R, Nachev C, Tuomilehto J: Correlates of cognitive
status of old patients with isolated systolic hypertension: The Syst-
Eur Vascular Dementia Project. J Hypertens 1998;16:963–969

26. Forette F, Seux ML, Staessen JA, Thijs L, Birkenhager WH,
Babarskiene MR. Prevention of dementia in randomised double-
blind placebo-controlled Systlic Hypertension (Syst-Eur) trial.
Lancet 1998;352:1347–1351

27. ALLHAT Collaborative Research Group: Major cardiovascular
events in hypertensive patients randomized to doxazosin vs.
chlorthalidone: The antihypertensive and lipid-lowering treatment
to prevent heart attack trial (ALLHAT). J Am Med Assoc 2000;
283:1967–1975

28. Hansson L, Lindholm LH, Niskanen L, Lanke J, Hedner T,
Niklason A: Effect of angiotensin-converting-enzyme inhibition
compared with conventional therapy on cardiovascular morbidity
and mortality in hypertension: The Captopril Prevention Project
(CAPPP) randomised trial. Lancet 1999;353:611–616

29. Heart Outcomes Prevention Evaluation Study Investigators: Effects
of ramipril on cardiovascular and microvascular outcomes in peo-
ple with diabetes mellitus: Results of the HOPE study and MICRO-
HOPE substudy. Lancet 2000;355:253–259

30. PROGRESS Collaborative Group: Randomized trial of a perindo-
pril-based blood pressure-lowering regimen among 6,105 individ-
uals with previous stroke or transient ischemia attack. Lancet 2001;
358:1033–1041

II-11


