
Randomized clinical trials 
of antihypertensive drugs:
All that glitters is not gold
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The Canadian Cozaar Hyzaar Amlodipine Trial (CCHAT), the results of
which are reported by Drs. Thomas W. Wilson and colleagues in this is-
sue (page 469), was one of the largest randomized clinical trials (RCTs)

of antihypertensive drugs ever carried out in Canada. This trial was well per-
formed and fulfilled all of the criteria for internal validity specified by the Evi-
dence-Based Medicine Working Group.1 Because RCTs are the gold standard for
assessing the efficacy of interventions, this might suggest that the CCHAT pro-
vides sufficient evidence to support the use of losartan (or amlodipine) for the
treatment of hypertension. However, we believe the choice of outcome measures
and active comparator limit the clinical applicability of this trial.

The use of continuous surrogate end points such as blood pressure in RCTs
has become popular because they permit the demonstration of a statistically
significant difference between 2 interventions in a much smaller and shorter
term trial than if clinically important outcomes such as stroke, myocardial in-
farction or death were used. However, this approach is only appropriate if the
surrogate end points are valid proxies for clinically important outcomes. As in-
dicated by Prentice,2 this implies that the surrogate must both be a correlate of
the true clinically important outcome and fully capture all of the effects of
treatment on the clinically important outcome.

In the case of hypertension, we know that elevated systolic or diastolic blood
pressure is a risk factor for morbidity and death and that lowering blood pressure
is associated with reduced risk for cardiovascular events.3 However, the trials
demonstrating the benefits of blood pressure reduction randomly assigned pa-
tients only to thiazide diuretic or β-blocker therapy versus placebo. Because anti-
hypertensive drugs have multiple effects, it is quite possible that newer agents
may have “unintended, unanticipated, and unrecognized mechanisms of action
that operate independently of the disease process.”4 For example, in the Evalua-
tion Group of Long-Term Antihypertensive Treatment (GLANT) Study — an
RCT carried out in Japan that compared the angiotensin-converting enzyme
(ACE) inhibitor delapril with the calcium-channel blocker nifedipine or manidip-
ine in 2042 patients with hypertension — patients given a calcium-channel
blocker had a higher incidence of stroke at 1 year (risk ratio 3.0, 95% confidence
interval 1.1–8.3, p = 0.02), despite having greater blood pressure reductions, than
the patients given the ACE inhibitor.5 Similarly, in the Multicenter Isradipine 
Diuretic Atherosclerosis Study (MIDAS) — an RCT comparing the calcium-
channel blocker isradipine to hydrochlorothiazide in 883 hypertensive patients
over 3 years — patients given isradipine had a higher incidence of major vascular
events than those given hydrochlorothiazide (5.7% v. 3.2%, p = 0.07), although
there was no difference between the 2 groups in the reduction of diastolic blood
pressure or in the primary outcome variable (a surrogate end point defined by the
rate of progression of carotid arterial intimal-medial thickness).6 Finally, in the
Fosinopril versus Amlodipine Cardiovascular Events Trial (FACET),7 both fos-
inopril and amlodipine were efficacious in lowering blood pressure in 380 hyper-
tensive patients with diabetes; however, patients in the fosinopril group had a sig-
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nificantly lower risk of cardiovascular events (risk ratio
0.49, 95% confidence interval 0.26–0.95) than those in
the amlodipine group. Thus, we believe that the use of
blood pressure lowering as the only measure of efficacy in
a short-term antihypertensive trial is not a valid surrogate
for the outcomes of primary interest to the clinician and
the patient: long-term prevention of stroke, myocardial
infarction or death.

The second issue limiting the strength of inference that
can be drawn from the CCHAT is the use of amlodipine
as an active comparator of losartan. Although new drugs
should ideally be evaluated in a placebo-controlled RCT
(to allow accurate ascertainment of drug effect over
placebo effect), the weight of the evidence from previous
studies means that it would now be unethical to carry out a
placebo-controlled trial of antihypertensive therapy. Thus,
we agree that any new antihypertensive drug must be
compared with another active drug. However, this other
drug should be one that has been definitively proven to be
safe and efficacious in preventing clinically important out-
comes (e.g., stroke, myocardial infarction or death). Given
the controversy over the safety of dihydropyridine cal-
cium-channel blockers in hypertension,8 we question
whether amlodipine fulfills this requirement. Although the
SYST-EUR Trial9 suggests that long-acting dihydropyr-
idines are beneficial in the treatment of hypertension, the
definitive answer awaits completion of ongoing long-term
trials, such as the Antihypertensive and Lipid-Lowering
Treatment for Prevention of Heart Attack Trial (ALL-
HAT), that are comparing the various antihypertensive
classes for their effects on clinically important outcomes.

As an extension of the above argument, we believe that
the safety and quality-of-life data presented in the
CCHAT merit further comment. Although we agree with
Wilson and colleagues that noncompliance with antihy-
pertensive therapy is an important problem and that ef-
forts should be made to prescribe the best tolerated anti-
hypertensive agents, we are unconvinced that the data on
12-week tolerance and quality of life presented by the
CCHAT Study Group are sufficient to justify the wide-
spread use of losartan or amlodipine for hypertension. As
the authors allude to, over 50% of current antihyperten-
sive prescriptions are for newer agents (particularly ACE
inhibitors and calcium-channel blockers).10 This practice
appears to be driven by the belief that these agents are
more efficacious or have fewer side effects than the tradi-
tional ones. However, this perception is unsupported by
the evidence. In the 3 RCTs that have directly compared
drugs from several antihypertensive classes, the newer
agents were no more efficacious in lowering blood pres-
sure or any better tolerated than thiazides or β-block-
ers.11–13 In fact, in the 2 placebo-controlled trials, the fre-
quency of side effects reported by patients receiving

antihypertensive therapy (of any class) was similar to that
reported by patients given a placebo.11,12 Moreover, analy-
ses of the data from the Treatment of Mild Hypertension
Study (TOMHS)14 and the Systolic Hypertension in the
Elderly (SHEP) database15 confirm that low-dose thiazides
and β-blockers do not exert significant adverse effects on
metabolic parameters over the long term. Finally, long-
term quality-of-life data from the TOMHS16 confirmed
the findings of an earlier meta-analysis of 9 studies17 that
hypertensive patients treated with medication have better
quality of life than those given placebo. Although differ-
ences in quality-of-life measures between groups treated
with different antihypertensive drugs were small and of
questionable clinical significance, the TOMHS data sug-
gest that patients given a diuretic or β-blocker may even
have more improvement in quality of life than those
treated with other antihypertensive agents.16

How then should the clinician incorporate the infor-
mation from the CCHAT? Although the study does
prove that losartan and amlodipine appear to lower blood
pressure and have minimal side effects, we believe that the
recommendations of the Canadian Hypertension Society
still apply — namely, only drugs that have been shown to
reduce clinically important outcomes in long-term RCTs
(thiazides and β-blockers) should be used as first-line
therapy, except in certain well-defined circumstances.

Well-performed, internally valid RCTs may not pro-
vide the evidence clinicians need to justify changing prac-
tice. Even for gold standards, all that glitters is not gold!

References

1. Guyatt GH, Sackett DL, Cook DJ, for the Evidence-Based Medicine Work-
ing Group. Users’ guides to the medical literature. II. How to use an article
about therapy or prevention. A. Are the results of the study valid? JAMA
1993;270:2598-601.

2. Prentice RL. Surrogate endpoints in clinical trials: definitions and operational
criteria. Stat Med 1989;8:431-40.

3. Collins R, Peto R, MacMahon S, Hebert P, Fiebach NH, Eberlein KA, et al.
Blood pressure, stroke, and coronary heart disease. Part 2, short-term reduc-
tions in blood pressure: overview of randomised drug trials in their epidemio-
logical context. Lancet 1990;335:827-38.

4. Fleming TR, DeMets DL. Surrogate end points in clinical trials: Are we be-
ing misled? Ann Intern Med 1996;125:605-13.

5. Psaty BM, Siscovick DS, Weiss NS, Koepsell TD, Rosendaal FR, Line D, et
al. Hypertension and outcomes research. From clinical trials to clinical epi-
demiology. Am J Hypertens 1996;9:178-83.

6. Borhani NO, Mercuri M, Borhani PA, Buckalew VM, Canossa-Terris M,
Carr AA, et al. Final outcome results of the Multicenter Isradipine Diuretic
Atherosclerosis Study (MIDAS). A randomized controlled trial. JAMA
1996;276:785-91.

7. Tatti P, Pahor M, Byington RP, Di Mauro P, Guarisco R, Strollo G, et al.
Outcome results of the Fosinopril versus Amlodipine Cardiovascular Events
Trial (FACET) in patients with hypertension and NIDDM. Diabetes Care
1998;21:597-603.

Interpreting RCTs

15515 Sept 8/98 CMAJ /Page 489

CMAJ • SEPT. 8, 1998; 159 (5) 489

Docket: 1-5515 Initial: JN
Customer: CMAJ Sept 8/98



8. McMurray J, Murdoch D. Calcium-antagonist
controversy: The long and short of it? Lancet
1997;349:585-6.

9. Staessen JA, Fagard R, Thijs L, Celis H, Ara-
bidze GG, Birkenhager WH, et al, for the
SYST-EUR Trial Investigators. Randomised
double-blind comparison of placebo and active
treatment for older patients with isolated systolic
hypertension. Lancet 1997;350:757-64.

10. McAlister FA, Teo KK, Lewanczuk RZ, Wells
G, Montague TJ. Contemporary practice pat-
terns in the management of newly diagnosed hy-
pertension. CMAJ 1997;157(1):23-30.

11. Neaton JD, Grimm RH, Prineas RJ, Stamler J,
Grandits GA, Elmer PJ, et al, for the TOMHS
Research Group. Treatment of Mild Hyperten-
sion Study. Final results. JAMA 1993;270:
713-24.

12. Materson BJ, Reda DJ, Cushman WC, Massie
BM, Freis ED, Kochar MS, et al. Single drug
therapy for hypertension in men. A comparison
of six antihypertensive agents with placebo. N
Engl J Med 1993;328:914-21.

13. Philipp T, Anlauf M, Distler A, Holzgreve H,
Michaelis J, Wellek S, on behalf of the HANE
Trial Research Group. Randomised, double
blind, multicentre comparison of hydro-
cholorothiazide, atenolol, nitrendipine, and
enalapril in antihypertensive treatment: results
of the HANE Study. BMJ 1997;315:154-9.

14. Grimm RH, Flack JM, Grandits GA, Elmer PJ,
Neaton JD, Cutler JA, et al, for the TOMHS
Research Group. Long-term effects on plasma
lipids of diet and drugs to treat hypertension.
JAMA 1996;275:1549-56.

15. Savage PJ, Pressel SL, Curb JD, Schron EB, Ap-
plegate WB, Black HR, et al, for the SHEP Co-
operative Research Group. Influence of long-
term, low-dose, diuretic-based, antihypertensive
therapy on glucose, lipid, uric acid, and potas-
sium levels in older men and women with iso-
lated systolic hypertension. Arch Intern Med
1998;158:741-51.

16. Grimm RH, Grandits GA, Cutler JA, Stewart
AL, McDonald RH, Svendsen K, et al, for the
TOMHS Research Group. Relationships of
quality-of-life measures to long-term lifestyle
and drug treatment in the Treatment of Mild
Hypertension Study. Arch Intern Med 1997;157:
638-48.

17. Beto JA, Bansal VK. Quality of life in treatment
of hypertension. A meta-analysis of clinical tri-
als. Am J Hypertens 1992;5:125-33.

Reprint requests to: Dr. Finlay A.
McAlister, NHS R&D Centre for Evidence-
Based Medicine, Nuffield Department of
Clinical Medicine, Level 5, The Oxford
Radcliffe Hospital NHS Trust, Headley
Way, Headington, Oxford OX3 9DU, UK;
tel 44 1865-221321; fax 44 1865-222901;
fmcalister@lri.ca

15515 Sept 8/98 CMAJ /Page 490

490 JAMC • 8 SEPT. 1998; 159 (5)

Docket: 1-5515 Initial: JN
Customer: CMAJ Sept 8/98


